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[Figure 2-3]
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[Figure 7-1]

(1) Control celi or full-length hCDH6-transfected cell

hlaG1 NOVDT12 HO1L02
€ € k=
=) =) =3
o] o] o
(] (] (&)
% % o
O O Q

ASC‘A : T A:;:C“A:S * A;;OA“

H02L.02 HOZLO3 HO4L02

Cell count
Cell count
Cell count




20 of 128

U.S.

Patent

[Figure 7-2]

{2) Control cell or EC1-deleted hCDH6-transfected cell

Cell count

=3

Cell count

hlgG1

Sep. 20, 2022

NOV(712

Sheet 14 of 29

;:3.“? i
APC-A

HO2L02

Cell count

Cell count

US 11,446,386 B2

01102
£
=
8
Il RNFAS
V‘m/"\" 1
S‘\
kY
i A
H04L02

Cell count

=3

OnCusp
Ex. 1001



21 of 128

U.S. Patent

[l
i &
B

=

gure 7-3]

Sep. 20, 2022

Sheet 15 of 29

US 11,446,386 B2

{3} Control cell or EC2-deleted hCDH86-transfected cell

Cell count

Cell count

higG1

4
14

i’
APC-A

HO2L.02

NOVQ712

HO1L02

Cell count

Cell count

Cell count

Cell count

OnCusp
Ex. 1001



22 of 128

U.S. Patent

[Figure 7

Sep. 20, 2022

-4}

Sheet 16 of 29

(4) Control cell or EC3-deleted hCDH6-transfected cell

Cell count

Cell count

higG1

i
APC-A

H02L.02

(]

3

Cell count

Cell count

NOV0712

US 11,446,386 B2

HO1L02

5 4
# §’ i
@

!
i
4

e
e, -

2
k24

APC-A

HO2L.03

W

Cell count

?
L4

APC-A

H04L.02

Cell count

OnCusp
Ex. 1001



23 of 128

U.S. Patent

.

yomn

231

igure 7-5]

Sep. 20, 2022

Sheet 17 of 29

{(5) Control cell or EC4-deleted hCDHB6-transfected cell

Cell count

Cell count

higG1

W

APC-A

HO2L02

Cell count

Cell count

=

NOV(Q712

H02L03

Cell count

Cell count

US 11,446,386 B2

HO1L02

H04L02

OnCusp
Ex. 1001



24 of 128

U.S. Patent

[Figure 7-6]

Sep. 20, 2022

Sheet 18 of 29

{6) Control cell or EC5-deleted hCDH6-transfected cell

Cell count

Cell count

higG1

Y
3 vat

CAPCA

H02L02

Cell count

Cell count

NOVO712

OnCusp
Ex. 1001

US 11,446,386 B2

HO1L02

APC-A

HO2L03

Cell count

£

H041L.02

Cell count




OnCusp
25 of 128 Ex. 1001

U.S. Patent Sep. 20, 2022 Sheet 19 of 29 US 11,446,386 B2

[Figure 8]
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[Figure 10-1]
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[Figure 10-2]
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[Figure 10-3]
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[Figure 12]
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[Figure 14]
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ANTI-CDH6 ANTIBODY AND METHOD OF
PRODUCING AN ANTI-CDH6
ANTIBODY-DRUG CONJUGATE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 37 U.S.C. §
371 to International Patent Application No. PCT/IP2018/
018572, filed May 14, 2018, which claims priority to and the
benefit of Japanese Patent Application No. 2017-096749,
filed on May 15, 2017. The contents of these applications are
hereby incorporated by reference in their entireties.

SEQUENCE LISTING

The instant application contains a Sequence Listing which
has been submitted in ASCII format via EFS-Web and is
hereby incorporated by reference in its entirety. Said ASCII
copy, is named 098065-0249_SI..txt and is 107 kb in size.

TECHNICAL FIELD

The present invention relates to an anti-CDH6 antibody
binding to CDH6 and having an internalization effect, a
method for producing the anti-CDHG6 antibody, an antibody-
drug conjugate comprising the antibody, an antitumor agent
comprising the antibody-drug conjugate, and the like.

BACKGROUND ART

Cadherins are glycoproteins present on the surface of cell
membranes and function as cell-cell adhesion molecules
through the calcium ion-dependent binding of their N-ter-
minal extracellular domains, or as signal molecules respon-
sible for cell-cell interaction. Classic cadherins are in the
cadherin superfamily and are single-pass transmembrane
proteins composed of five extracellular domains (EC
domains), one transmembrane region, and an intracellular
domain. The classic cadherins are classified into the type I
family typified by E-cadherin and N-cadherin, and the type
II family according to the homologies of their amino acid
sequences.

Cadherin-6 (CDHO6) is a single-pass transmembrane pro-
tein composed of 790 amino acids, which is classified into
the type II cadherin family, and this protein has N-terminal
extracellular and C-terminal intracellular domains. The
human CDH6 gene was cloned for the first time in 1995
(Non Patent Literature 1), and its sequence can be referred
to under, for example, accession Nos. NM_004932 and
NP_004923 (NCBI).

CDHS6 is specifically expressed in the brain or the kidney
at the stage of development and has been reported to play an
important role in the circuit formation of the central nervous
system (Non Patent Literature 2 and 3) and nephron devel-
opment in the kidney (Non Patent Literature 4 and 5). The
expression of CDH6 in the normal tissues of adult humans
is localized to the tubules of the kidney, bile duct epithelial
cells, and the like.

Meanwhile, it is known that CDH6 is specifically over-
expressed at tumor sites in some types of human adult
cancers. The correlation of CDH6 expression with poor
prognosis and its applicability as a tumor marker has been
reported with respect to human renal cell carcinoma, par-
ticularly, renal clear cell carcinoma (Non Patent Literature 6
and 7). The high expression of CDHG6 has also been reported
with respect to human ovarian cancer (Non Patent Literature
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8). It has also been reported that CDH6 is involved in the
epithelial-mesenchymal transition of human thyroid cancer
(Non Patent Literature 9). Furthermore, it has been reported
that CDHS6 is also expressed in human bile duct cancer and
human small-cell lung cancer (Non Patent Literature 12 and
13).

Cancers rank high in causes of death. Although the
number of cancer patients is expected to increase with aging
of the population, treatment needs have not yet been suffi-
ciently satisfied. The problems of conventional chemothera-
peutics are that: due to their low selectivity, these chemo-
therapeutics are toxic not only to tumor cells but also to
normal cells and thereby have adverse reactions; and the
chemotherapeutics cannot be administered in sufficient
amounts and thus cannot produce their effects sufficiently.
Hence, in recent years, more highly selective molecular
target drugs or antibody drugs have been developed, which
target molecules that exhibit mutations or a high expression
characteristic in cancer cells, or specific molecules involved
in malignant transformation of cells.

Antibodies are highly stable in blood, and specifically
bind to their target antigens. For these reasons, a reduction
in adverse reaction is expected, and a large number of
antibody drugs have been developed for molecules highly
expressed on the surface of cancer cells. One of the tech-
niques relying on the antigen-specific binding ability of
antibodies is to use an antibody-drug conjugate (ADC).
ADC is a conjugate in which an antibody that binds to an
antigen expressed on the surface of cancer cells and can
internalize the antigen into the cell through the binding is
conjugated to a drug having cytotoxic activity. ADC can
efficiently deliver the drug to cancer cells, and can thereby
be expected to kill the cancer cells by accumulating the drug
in the cancer cells (Non Patent Literature 10 and Patent
Literature 1 and 2). With regard to ADC, for example,
Adcetris™ (brentuximab vedotin) comprising an anti-CD30
monoclonal antibody conjugated to monomethyl auristatin E
has been approved as a therapeutic drug for Hodgkin’s
lymphoma and anaplastic large cell lymphoma. Also,
Kadcyla™ (trastuzumab emtansine) comprising an anti-
HER2 monoclonal antibody conjugated to emtansine is used
in the treatment of HER2-positive progressive or recurrent
breast cancer.

The features of a target antigen suitable for ADC as an
antitumor drug are that: the antigen is specifically highly
expressed on the surface of cancer cells but has low expres-
sion or is not expressed in normal cells; the antigen can be
internalized into cells; the antigen is not secreted from the
cell surface; etc. The internalization ability of the antibody
depends on the properties of both the target antigen and the
antibody. It is difficult to predict an antigen-binding site
suitable for internalization from the molecular structure of a
target or to predict an antibody having high internalization
ability from binding strength, physical properties, and the
like of the antibody. Hence, an important challenge in
developing ADC having high efficacy is obtaining an anti-
body having high internalization ability against the target
antigen (Non Patent Literature 11).

ADC comprising DM4 conjugated to an anti-CDHG6 anti-
body specifically binding to EC domain 5 (EC5) of CDH6
are known as ADC targeting CDH6 (Patent Literature 3).
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SUMMARY OF INVENTION
Technical Problem

It is an object of the present invention to provide an
antibody specifically binding to CDH6 and having high
internalization activity, an antibody-drug conjugate com-
prising the antibody and having high antitumor activity, a
pharmaceutical product comprising the antibody-drug con-
jugate and having therapeutic effects on a tumor, a method
for treating a tumor using the antibody, the antibody-drug
conjugate or the pharmaceutical product, and the like.

Solution to Problem

The present inventors have conducted intensive studies
directed towards achieving the above-described object, and
found that, surprisingly, an antibody specifically binding to
extracellular domain 3 (in the present description, also
referred to as EC3) of CDH6 has exceedingly high inter-
nalization activity against cells expressing CDH6 and is
useful as an antibody for ADC. The inventors have further
found that an anti-CDH6 antibody-drug conjugate compris-
ing the aforementioned anti-CDH6 antibody conjugated to a
drug exerting toxicity in cells via a linker having a specific
structure exhibits stronger antitumor activity than that of
conventional CDH6-drug conjugates.

The present invention includes the following aspects of
the invention:

[1] an antibody specifically binding to the amino acid
sequence shown in SEQ ID NO: 4 and having internalization
ability that permits cellular uptake, or a functional fragment
of the antibody;

[2] the antibody or the functional fragment of the antibody
according to [1], which has competitive inhibitory activity,
for binding to the amino acid sequence shown in SEQ ID
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NO: 4, against at least any one antibody selected from the
group consisting of the following antibodies (1) to (5):

(1) an antibody having a light chain consisting of the amino
acid sequence at positions 21 to 233 in SEQ ID NO: 53 and
a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in SEQ ID NO: 56,

(2) an antibody having a light chain consisting of the amino
acid sequence at positions 21 to 233 in SEQ ID NO: 61 and
a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in SEQ ID NO: 69,

(3) an antibody having a light chain consisting of the amino
acid sequence at positions 21 to 233 in SEQ ID NO: 61 and
a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in SEQ ID NO: 73,

(4) an antibody having a light chain consisting of the amino
acid sequence at positions 21 to 233 in SEQ ID NO: 65 and
a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in SEQ ID NO: 73, and

(5) an antibody having a light chain consisting of the amino
acid sequence at positions 21 to 233 in SEQ ID NO: 61 and
a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in SEQ ID NO: 77,

[3] the antibody or the functional fragment of the antibody
according to [1] or [2], which comprises CDRL1, CDRL2
and CDRL3 in any one combination selected from the group
consisting of the following combinations (1) to (4):

(1) CDRL1 consisting of the amino acid sequence shown in
SEQ ID NO: 12, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 13, and CDRL3 consisting
of the amino acid sequence shown in SEQ ID NO: 14,

(2) CDRL1 consisting of the amino acid sequence shown in
SEQ ID NO: 22, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 23, and CDRL3 consisting
of the amino acid sequence shown in SEQ ID NO: 24,

(3) CDRL1 consisting of the amino acid sequence shown in
SEQ ID NO: 32, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 33, and CDRL3 consisting
of the amino acid sequence shown in SEQ ID NO: 34, and
(4) CDRL1 consisting of the amino acid sequence shown in
SEQ ID NO: 42, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 43, and CDRL3 consisting
of the amino acid sequence shown in SEQ ID NO: 44, and
CDRH1, CDRH2 and CDRH3 in any one combination
selected from the group consisting of the following combi-
nations (5) to (9):

(5) CDRHI consisting of the amino acid sequence shown in
SEQ ID NO: 17, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 18, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 19,

(6) CDRHI consisting of the amino acid sequence shown in
SEQ ID NO: 27, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 28, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 29,

(7) CDRHI1 consisting of the amino acid sequence shown in
SEQ ID NO: 37, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 38, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 39,

(8) CDRHI consisting of the amino acid sequence shown in
SEQ ID NO: 47, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 48, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 49, and
(9) CDRHI1 consisting of the amino acid sequence shown in
SEQ ID NO: 17, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 60, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 19;

[4] the antibody or the functional fragment of the antibody
according to any one of [1] to [3], which comprises CDRL1,
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CDRL2 and CDRL3, and CDRH1, CDRH2 and CDRH3 in
any combination selected from the group consisting of the
following combinations (1) to (5):

(1) CDRL1 consisting of the amino acid sequence shown in
SEQ ID NO: 12, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 13, and CDRL3 consisting
of the amino acid sequence shown in SEQ ID NO: 14, and
CDRHI1 consisting of the amino acid sequence shown in
SEQ ID NO: 17, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 18, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 19,

(2) CDRL1 consisting of the amino acid sequence shown in
SEQ ID NO: 22, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 23, and CDRL3 consisting
of the amino acid sequence shown in SEQ ID NO: 24, and
CDRHI1 consisting of the amino acid sequence shown in
SEQ ID NO: 27, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 28, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 29,

(3) CDRL1 consisting of the amino acid sequence shown in
SEQ ID NO: 32, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 33, and CDRL3 consisting
of the amino acid sequence shown in SEQ ID NO: 34, and
CDRHI1 consisting of the amino acid sequence shown in
SEQ ID NO: 37, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 38, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 39,

(4) CDRL1 consisting of the amino acid sequence shown in
SEQ ID NO: 42, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 43, and CDRL3 consisting
of the amino acid sequence shown in SEQ ID NO: 44, and
CDRHI1 consisting of the amino acid sequence shown in
SEQ ID NO: 47, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 48, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 49, and
(5) CDRL1 consisting of the amino acid sequence shown in
SEQ ID NO: 12, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 13, and CDRL3 consisting
of the amino acid sequence shown in SEQ ID NO: 14, and
CDRHI1 consisting of the amino acid sequence shown in
SEQ ID NO: 17, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 60, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 19;

[5] the antibody or the functional fragment of the antibody
according to any one of [1] to [4], which is humanized;
[6] the antibody or the functional fragment of the antibody
according to any one of [1] to [5], which has any one light
chain variable region selected from the group consisting of
the following variable regions (1) to (4):

(1) a light chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 63,

(2) a light chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 67,

(3) an amino acid sequence having a sequence identity of at
least 95% or more to the sequence of a framework region
other than at each CDR sequence in the amino acid
sequences of (1) and (2), and

(4) an amino acid sequence comprising a deletion, substi-
tution or addition of one or several amino acids in the
sequence of a framework region other than at each CDR
sequence in the amino acid sequences of (1) to (3), and
any one heavy chain variable region selected from the group
consisting of the following variable regions (5) to (9):

(5) a heavy chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 71,

(6) a heavy chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 75,
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(7) a heavy chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 79,

(8) an amino acid sequence having a sequence homology of
at least 95% or more to the sequence of a framework region
other than at each CDR sequence in the amino acid
sequences of (5) to (7), and

(9) an amino acid sequence comprising a deletion, substi-
tution or addition of one or several amino acids in the
sequence of a framework region other than at each CDR
sequence in the amino acid sequences of (5) to (8);

[7] the antibody or the functional fragment of the antibody
according to any one of [1] to [6], which comprises a light
chain variable region and a heavy chain variable region in
any of the following combinations (1) to (4):

(1) a light chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 63 and a heavy chain
variable region consisting of the amino acid sequence shown
in SEQ ID NO: 71,

(2) a light chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 63 and a heavy chain
variable region consisting of the amino acid sequence shown
in SEQ ID NO: 75,

(3) a light chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 67 and a heavy chain
variable region consisting of the amino acid sequence shown
in SEQ ID NO: 75, and

(4) a light chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 63 and a heavy chain
variable region consisting of the amino acid sequence shown
in SEQ ID NO: 79;

[8] the antibody or the functional fragment of the antibody
according to any one of [1] to [7], which has any of the
following combinations (1) to (4):

(1) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 61 and a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 69,

(2) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 61 and a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 73,

(3) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 65 and a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 73, and

(4) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 61 and a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 77,

[9] the antibody or the functional fragment of the antibody
according to [8], which has a light chain consisting of the
amino acid sequence at positions 21 to 233 in SEQ ID NO:
61 and a heavy chain consisting of the amino acid sequence
at positions 20 to 471 in SEQ ID NO: 69;

[10] the antibody or the functional fragment of the antibody
according to [8], which has a light chain consisting of the
amino acid sequence at positions 21 to 233 in SEQ ID NO:
61 and a heavy chain consisting of the amino acid sequence
at positions 20 to 471 in SEQ ID NO: 73;

[11] the antibody or the functional fragment of the antibody
according to [8], which has a light chain consisting of the
amino acid sequence at positions 21 to 233 in SEQ ID NO:
65 and a heavy chain consisting of the amino acid sequence
at positions 20 to 471 in SEQ ID NO: 73;

[12] the antibody or the functional fragment of the antibody
according to [8], which has a light chain consisting of the
amino acid sequence at positions 21 to 233 in SEQ ID NO:
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61 and a heavy chain consisting of the amino acid sequence
at positions 20 to 471 in SEQ ID NO: 77;

[13] the functional fragment of the antibody according to
any one of [1] to [12], wherein the functional fragment is
selected from the group consisting of Fab, F(ab')2, Fab' and
Fv;

[14] a polynucleotide encoding the antibody or the func-
tional fragment of the antibody according to any one of [1]
to [13];

[15] the polynucleotide according to [14], which comprises
polynucleotides in any one combination selected from the
group consisting of the following combinations (1) to (5):

(1) a polynucleotide encoding a light chain variable region
comprising CDRL1 consisting of the amino acid sequence
shown in SEQ ID NO: 12, CDRL2 consisting of the amino
acid sequence shown in SEQ ID NO: 13 and CDRL3
consisting of the amino acid sequence shown in SEQ ID NO:
14, and a polynucleotide encoding a heavy chain variable
region comprising CDRH1 consisting of the amino acid
sequence shown in SEQ ID NO: 17, CDRH2 consisting of
the amino acid sequence shown in SEQ ID NO: 18 and
CDRH3 consisting of the amino acid sequence shown in
SEQ ID NO: 19,

(2) a polynucleotide encoding a light chain variable region
comprising CDRL1 consisting of the amino acid sequence
shown in SEQ ID NO: 22, CDRL2 consisting of the amino
acid sequence shown in SEQ ID NO: 23 and CDRL3
consisting of the amino acid sequence shown in SEQ ID NO:
24, and a polynucleotide encoding a heavy chain variable
region comprising CDRH1 consisting of the amino acid
sequence shown in SEQ ID NO: 27, CDRH2 consisting of
the amino acid sequence shown in SEQ ID NO: 28 and
CDRH3 consisting of the amino acid sequence shown in
SEQ ID NO: 29,

(3) a polynucleotide encoding a light chain variable region
comprising CDRL1 consisting of the amino acid sequence
shown in SEQ ID NO: 32, CDRL2 consisting of the amino
acid sequence shown in SEQ ID NO: 33 and CDRL3
consisting of the amino acid sequence shown in SEQ ID NO:
34, and a polynucleotide encoding a heavy chain variable
region comprising CDRH1 consisting of the amino acid
sequence shown in SEQ ID NO: 37, CDRH2 consisting of
the amino acid sequence shown in SEQ ID NO: 38 and
CDRH3 consisting of the amino acid sequence shown in
SEQ ID NO: 39,

(4) a polynucleotide encoding a light chain variable region
comprising CDRL1 consisting of the amino acid sequence
shown in SEQ ID NO: 42, CDRL2 consisting of the amino
acid sequence shown in SEQ ID NO: 43 and CDRL3
consisting of the amino acid sequence shown in SEQ ID NO:
44, and a polynucleotide encoding a heavy chain variable
region comprising CDRH1 consisting of the amino acid
sequence shown in SEQ ID NO: 47, CDRH2 consisting of
the amino acid sequence shown in SEQ ID NO: 48 and
CDRH3 consisting of the amino acid sequence shown in
SEQ ID NO: 49, and

(5) a polynucleotide encoding a light chain variable region
comprising CDRL1 consisting of the amino acid sequence
shown in SEQ ID NO: 12, CDRL2 consisting of the amino
acid sequence shown in SEQ ID NO: 13 and CDRL3
consisting of the amino acid sequence shown in SEQ ID NO:
14, and a polynucleotide encoding a heavy chain variable
region comprising CDRH1 consisting of the amino acid
sequence shown in SEQ ID NO: 17, CDRH2 consisting of
the amino acid sequence shown in SEQ ID NO: 60 and
CDRH3 consisting of the amino acid sequence shown in
SEQ ID NO: 19;
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[16] the polynucleotide according to [14] or [15], which
comprises a polynucleotide encoding a light chain consisting
of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a polynucleotide encoding a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 69;

[17] the polynucleotide according to [14] or [15], which
comprises a polynucleotide encoding a light chain consisting
of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a polynucleotide encoding a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 73;

[18] the polynucleotide according to [14] or [15], which
comprises a polynucleotide encoding a light chain consisting
of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 65 and a polynucleotide encoding a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 73;

[19] the polynucleotide according to [14] or [15], which
comprises a polynucleotide encoding a light chain consisting
of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a polynucleotide encoding a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 77,

[20] an expression vector comprising the polynucleotide
according to any one of [14] to [19];

[21] host cells transformed with the expression vector
according to [20];

[22] the host cells according to [21], wherein the host cells
are eukaryotic cells;

[23] a method for producing an antibody of interest or a
functional fragment of the antibody, which comprises the
step of culturing the host cells according to [21] or [22], and
the step of collecting an antibody of interest or a functional
fragment of the antibody from the culture obtained by the
aforementioned step;

[24] the antibody or the functional fragment of the antibody
according to any one of [1] to [13], wherein the heavy chain
or the light chain has undergone one or two or more
modifications selected from the group consisting of N-linked
glycosylation, O-linked glycosylation, N-terminal process-
ing, C-terminal processing, deamidation, isomerization of
aspartic acid, oxidation of methionine, addition of a methio-
nine residue to the N-terminus, amidation of a proline
residue, conversion of N-terminal glutamine or N-terminal
glutamic acid to pyroglutamic acid, and a deletion of one or
two amino acids from the carboxyl terminus;

[25] the antibody according to [24], wherein one or two
amino acids are deleted from the carboxyl terminus of a
heavy chain thereof;

[26] the antibody according to [25], wherein one amino acid
is deleted from each of the carboxyl termini of both of the
heavy chains thereof;

[27] the antibody according to any one of [24] to [26],
wherein a proline residue at the carboxyl terminus of a heavy
chain thereof is further amidated;

[28] the antibody or the functional fragment of the antibody
according to any one of [1] to [13] and [24] to [27], wherein
sugar chain modification is regulated in order to enhance
antibody-dependent cellular cytotoxic activity;

[29] an antibody-drug conjugate comprising the antibody or
the functional fragment of the antibody according to any one
of [1] to [13] and [24] to [28] conjugated to a drug;

[30] the antibody-drug conjugate according to [29], wherein
the drug is an antitumor compound;
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[31] the antibody-drug conjugate according to [30], wherein
the antitumor compound is an antitumor compound repre-
sented by the following formula:

[Formula 1]
NH.
o 2

Me

[32] the antibody-drug conjugate according to any one of
[29] to [31], wherein the antibody is conjugated to the drug
via a linker having any structure selected from the group
consisting of the following formulas (a) to (f):

(a) -(Succinimid-3-yl-N)—CH,CH,—C(—0)-GGFG-
NH—CH,CH,CH,—C(—0)—,

(b) -(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C
(=0)-GGFG-NH—CH,CH,CH,—C(—0)—,

(©) -(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C
(=0)-GGFG-NH—CH,—0—CH,—C(—0)—,

(d) -(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C
(—0)-GGFG-NH—CH,CH,—0—CH,—C(—0)—,

(e) -(Succinimid-3-yl-N)—CH,CH,—C(—0)—NH—
CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-NH—
CH,CH,CH,—C(—0)—, and

® -(Succinimid-3-yl-N)—CH,CH,—C(—O)—NH—
CH,CH,0—CH,CH,0—CH,CH,0—CH,CH,0—
CH,CH,—C(—0)-GGFG-NH—CH,CH,CH,—C
(:O)is

wherein the antibody is connected to the terminus of -(Suc-
cinimid-3-yl-N), the antitumor compound is connected to
the carbonyl group of the —CH,CH,CH,—C(—0)— moi-
ety of (a), (b), (e) or (f), the CH,—O—CH,—C(—=0)—
moiety of (¢) or the CH,CH,—O—CH,—C(—0)— moiety
of (d) with the nitrogen atom of the amino group at position
1 as a connecting position, GGFG represents an amino acid
sequence consisting of glycine-glycine-phenylalanine-gly-
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cine linked through peptide bonds, and -(Succinimid-3-yl-
N)— has a structure represented by the following formula:

[Formula 2]

e}

which is connected to the antibody at position 3 thereof and
is connected to a methylene group in the linker structure
containing this structure on the nitrogen atom at position 1;
[33] the antibody-drug conjugate according to any one of
[29] to [32], wherein the linker is represented by any
formula selected from the group consisting of the following
formulas (c), (d) and (e):

(©) -(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C
(=0)-GGFG-NH—CH,—0—CH,—C(=0)—,

@ -(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C
(=0)-GGFG-NH—CH,CH,—0—CH,—C(—0)—, and
(e) -(Succinimid-3-yl-N)—CH,CH,—C(—0O)—NH—
CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-NH—
CH,CH,CH,—C(—0)—;

[34] the antibody-drug conjugate according to any one of
[29] to [33], wherein the linker is represented by the
following formula (c) or (e):

(©) -(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C
(=0)-GGFG-NH—CH,—0—CH,—C(—0)—, and

(e) -(Succinimid-3-yl-N)—CH,CH,—C(—0O)—NH—
CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-NH—
CH,CH,CH,—C(—0)—;

[35] the antibody-drug conjugate according to any one of
[29] to [34], which has a structure represented by the
following formula:

[Formula 3]

Me

wherein AB represents the antibody or the functional frag-
ment of the antibody, n represents the average number of
units of the drug-linker structure conjugated to the antibody
per antibody, and the antibody is connected to the linker via
a sulthydryl group derived from the antibody;

[36] the antibody-drug conjugate according to any one of
[29] to [34], which has a structure represented by the
following formula:
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AB—

wherein AB represents the antibody or the functional frag-
ment of the antibody, n represents the average number of
units of the drug-linker structure conjugated to the antibody
per antibody, and the antibody is connected to the linker via
a sulthydryl group derived from the antibody;

[37] the antibody-drug conjugate according to any one of
[29] to [36], wherein the antibody is an antibody comprising
a light chain and a heavy chain in any one combination
selected from the group consisting of the following combi-
nations (1) to (4), or a functional fragment of the antibody:
(1) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 61 and a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 69,

(2) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 61 and a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 73,

(3) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 65 and a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 73, and

(4) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 61 and a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 77,

[38] the antibody-drug conjugate according to [37], wherein
the antibody is an antibody comprising a light chain con-
sisting of the amino acid sequence at positions 21 to 233 in
SEQ ID NO: 61 and a heavy chain consisting of the amino
acid sequence at positions 20 to 471 in SEQ ID NO: 69, or
a functional fragment of the antibody;

[39] the antibody-drug conjugate according to [37], wherein
the antibody is an antibody comprising a light chain con-
sisting of the amino acid sequence at positions 21 to 233 in
SEQ ID NO: 61 and a heavy chain consisting of the amino
acid sequence at positions 20 to 471 in SEQ ID NO: 77, or
a functional fragment of the antibody;

[40] the antibody-drug conjugate according to any one of
[29] to [39], wherein the heavy chain or the light chain has
undergone one or two or more modifications selected from
the group consisting of N-linked glycosylation, O-linked
glycosylation, N-terminal processing, C-terminal process-
ing, deamidation, isomerization of aspartic acid, oxidation
of methionine, addition of a methionine residue to the
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[Formula 4]

N-terminus, amidation of a proline residue, conversion of
N-terminal glutamine or N-terminal glutamic acid to pyro-
glutamic acid, and a deletion of one or two amino acids from
the carboxyl terminus;

[41] the antibody-drug conjugate according to any one of
[29] to [40], wherein the average number of units of the
selected drug-linker structure conjugated per antibody is in
the range of from 1 to 10;

[42] the antibody-drug conjugate according to [41], wherein
the average number of units of the selected drug-linker
structure conjugated per antibody is in the range of from 2
to 8;

[43] the antibody-drug conjugate according to [42], wherein
the average number of units of the selected drug-linker
structure conjugated per antibody is in the range of from 5
to 8;

[44] the antibody-drug conjugate according to [43], wherein
the average number of units of the selected drug-linker
structure conjugated per antibody is in the range of from 7
to 8;

[45] a pharmaceutical composition comprising the antibody-
drug conjugate according to any one of [29] to [44], a salt
thereof, or a hydrate of the conjugate or the salt;

[46] the pharmaceutical composition according to [45],
which is an antitumor drug;

[47] the pharmaceutical composition according to [46],
wherein the tumor is a tumor expressing CDH6;

[48] the pharmaceutical composition according to [46] or
[47], wherein the tumor is renal cell carcinoma, renal clear
cell carcinoma, papillary renal cell carcinoma, ovarian can-
cer, ovarian serous adenocarcinoma, thyroid cancer, bile
duct cancer, lung cancer, small-cell lung cancer, glioblas-
toma, mesothelioma, uterine cancer, pancreatic cancer,
Wilms’ tumor or neuroblastoma;

[49] a method for treating a tumor, which comprises admin-
istering any component selected from the antibody-drug
conjugate according to any one of [29] to [44], a salt thereof,
and a hydrate of the conjugate or the salt to an individual;
[50] the treatment method according to [49], wherein the
tumor is a tumor expressing CDH6;

[51] the treatment method according to [49] or [50], wherein
the tumor is renal cell carcinoma, renal clear cell carcinoma,
papillary renal cell carcinoma, ovarian cancer, ovarian
serous adenocarcinoma, thyroid cancer, bile duct cancer,
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lung cancer, small-cell lung cancer, glioblastoma, mesothe-
lioma, uterine cancer, pancreatic cancer, Wilms’ tumor or
neuroblastoma;

[52] a method for treating a tumor, which comprises admin-
istering a pharmaceutical composition comprising at least
one component selected from the antibody-drug conjugate
according to any one of [29] to [44], a salt thereof, and a
hydrate of the conjugate or the salt, and at least one
antitumor drug to an individual, simultaneously, separately,
or continuously;

[53] a method for producing an antibody-drug conjugate,
which comprises the step of reacting the antibody or the
functional fragment of the antibody according to any one of
[1] to [13] and [24] to [28], or an antibody or a functional
fragment of the antibody obtained by the production method
according to [23] with a drug-linker intermediate compound;
and

[54] a method for producing an antibody-drug conjugate,
which comprises the step of culturing the host cells accord-
ing to [21] or [22], the step of collecting an antibody of
interest or a functional fragment of the antibody from the
culture obtained by the aforementioned step, and the step of
reacting the antibody or the functional fragment of the
antibody obtained by the aforementioned step with a drug-
linker intermediate compound.

Advantageous Effects of Invention

Features of the anti-CDH6 antibody of the present inven-
tion are to specifically recognize EC domain 3 (EC3) of
CDH6 and to have high internalization activity. An anti-
CDH6 antibody-drug conjugate comprising the anti-CDH6
antibody of the present invention conjugated to a drug
exerting toxicity in cells via a linker having a specific
structure can be expected to achieve an excellent antitumor
effect and safety by administration to patients having cancer
cells expressing CDH6. Specifically, the anti-CDH6 anti-
body-drug conjugate of the present invention is useful as an
antitumor agent.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows flow cytometry results of examining the
binding of four rat anti-CDH6 monoclonal antibodies (clone
Nos. rG019, rGO55, rG056 and rGO61) or rat IgG control to
control cells or h(CDH6-transfected 2937 cells. The abscissa
depicts FITC fluorescence intensity indicating the amount of
the antibody bound, and the ordinate depicts cell count.

FIG. 2-1 shows the binding activity of four rat anti-CDH6
monoclonal antibodies (rG019, rGO5S5, rG056 and rG061) or
negative control antibody Rat IgG2b against control cells or
full-length hCDH6-transfected 293 cells. The abscissa
depicts FITC fluorescence intensity indicating the amount of
the antibody bound, and the ordinate depicts cell count.

FIG. 2-2 shows the binding activity of four rat anti-CDH6
monoclonal antibodies (rG019, rGO5S5, rG056 and rG061) or
rat IgG control against control cells or EC1-deleted hCDH6-
transfected 293 cells. The abscissa depicts FITC fluores-
cence intensity indicating the amount of the antibody bound,
and the ordinate depicts cell count.

FIG. 2-3 shows the binding activity of four rat anti-CDH6
monoclonal antibodies (rG019, rGO5S5, rG056 and rG061) or
rat IgG control against control cells or EC2-deleted hCDH6-
transfected 293 cells. The abscissa depicts FITC fluores-
cence intensity indicating the amount of the antibody bound,
and the ordinate depicts cell count.
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FIG. 2-4 shows the binding activity of four rat anti-CDH6
monoclonal antibodies (rG019, rGO5S5, rG056 and rG061) or
rat IgG control against control cells or EC3-deleted hCDH6-
transfected 293 cells. The abscissa depicts FITC fluores-
cence intensity indicating the amount of the antibody bound,
and the ordinate depicts cell count.

FIG. 2-5 shows the binding activity of four rat anti-CDH6
monoclonal antibodies (rG019, rGO5S5, rG056 and rG061) or
rat IgG control against control cells or EC4-deleted hCDH6-
transfected 293 cells. The abscissa depicts FITC fluores-
cence intensity indicating the amount of the antibody bound,
and the ordinate depicts cell count.

FIG. 2-6 shows the binding activity of four rat anti-CDH6
monoclonal antibodies (rG019, rGO5S5, rG056 and rG061) or
rat IgG control against control cells or EC5-deleted hCDH6-
transfected 293 cells. The abscissa depicts FITC fluores-
cence intensity indicating the amount of the antibody bound,
and the ordinate depicts cell count.

FIG. 3 shows flow cytometry results of evaluating the
expression of CDH6 on the cell membrane surface of 4 types
of human tumor cell lines (human ovarian tumor cell lines
NIH:OVCAR-3, PA-1, and ES-2 and human renal cell tumor
cell line 786-0). The abscissa depicts FITC fluorescence
intensity indicating the amount of the antibody bound, and
the ordinate depicts cell count.

FIG. 4 shows a graph on which the internalization activity
of 4 types of rat anti-CDH6 antibodies (rG019, rGO55,
rGO56 and rGO61) or rat IgG control was evaluated in
NIH:OVCAR-3 cells and 786-O cells using anti-rat IgG
reagent Rat-ZAP conjugated with a toxin (saporin) inhibit-
ing protein synthesis, or Goat Anti-Rat IgG, Fc (gamma)
Fragment Specific unconjugated with the toxin as a negative
control. The ordinate of the graph depicts ATP activity
(RLU). A cell survival rate (%), calculated as a relative
survival rate when the number of live cells in a well
supplemented with the negative control instead of Rat-ZAP
was defined as 100%, is shown below each graph.

FIG. 5 shows the binding of human chimeric anti-CDH6
antibody chG019 to human CDH6 and monkey CDH6. The
abscissa depicts antibody concentration, and the ordinate
depicts the amount of antibody bound based on mean
fluorescence intensity.

FIGS. 6-1 and 6-2 each show the binding activity of four
humanized hGO019 antibodies (HO1L02, HO2L.02, H02L.03
and HO4L.02) or a negative control antibody human IgG1
against human CDH6, monkey CDH6, mouse CDH6, and
rat CDH6. The abscissa depicts antibody concentration, and
the ordinate depicts the amount of the antibody bound based
on mean fluorescence intensity.

FIGS. 6-1 and 6-2 each show the binding activity of four
humanized hGO019 antibodies (HO1L02, HO2L.02, H02L.03
and HO4L02) or negative control antibody human IgG1l
against human CDH6, monkey CDH6, mouse CDH6, and
rat CDH6. The abscissa depicts antibody concentration, and
the ordinate depicts the amount of the antibody bound based
on mean fluorescence intensity.

FIG. 7-1 shows the binding activity of four humanized
hG019 antibodies (HO1L0O2, HO02L.02, HO02LO3 and
H041.02), anti-CDH6 antibody NOV0712 or negative con-
trol antibody hlgGl against control cells or full-length
hCDH6-transfected 293a cells. The abscissa depicts APC
fluorescence intensity indicating the amount of the antibody
bound. The ordinate depicts cell count.

FIG. 7-2 shows the binding activity of four humanized
hG019 antibodies (HO1L0O2, HO02L.02, HO02LO3 and
H041.02), anti-CDH6 antibody NOV0712 or negative con-
trol antibody hlgG1l against control cells or EC1-deleted
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hCDH6-transfected 293a cells. The abscissa depicts APC
fluorescence intensity indicating the amount of the antibody
bound. The ordinate depicts cell count.

FIG. 7-3 shows the binding activity of four humanized
hGO19 antibodies (HO1L0O2, HO02L.02, HO02LO3 and
H041.02), anti-CDH6 antibody NOV0712 or negative con-
trol antibody hlgG1 against control cells or EC2-deleted
hCDH6-transfected 293a cells. The abscissa depicts APC
fluorescence intensity indicating the amount of the antibody
bound. The ordinate depicts cell count.

FIG. 7-4 shows the binding activity of four humanized
hGO19 antibodies (HO1L0O2, HO02L.02, HO02LO3 and
H041.02), anti-CDH6 antibody NOV0712 or negative con-
trol antibody hlgG1 against control cells or EC3-deleted
hCDH6-transfected 293a cells. The abscissa depicts APC
fluorescence intensity indicating the amount of the antibody
bound. The ordinate depicts cell count.

FIG. 7-5 shows the binding activity of four humanized
hGO19 antibodies (HO1L0O2, HO02L.02, HO02LO3 and
H041.02), anti-CDH6 antibody NOV0712 or negative con-
trol hlgG1 against control cells or EC4-deleted hCDH6-
transfected 293a cells. The abscissa depicts APC fluores-
cence intensity indicating the amount of the antibody bound.
The ordinate depicts cell count.

FIG. 7-6 shows the binding activity of four humanized
hGO19 antibodies (HO1L0O2, HO02L.02, HO02LO3 and
H041.02), anti-CDH6 antibody NOV0712 or negative con-
trol hlgG1 against control cells or EC5-deleted hCDH6-
transfected 293a cells. The abscissa depicts APC fluores-
cence intensity indicating the amount of the antibody bound.
The ordinate depicts cell count.

FIG. 8 shows flow cytometry results of examining the
expression of human CDH6 in 786-O/hCDH6 stably
expressing cell line and its parent cell line 786-O. The
abscissa depicts Alexa Fluor 647 fluorescence intensity
indicating the amount of the antibody bound, and the ordi-
nate depicts a cell count.

FIG. 9 shows the binding competition assay of four
unlabeled humanized hG019 antibodies (HO11.02, HO21.02,
HO02L.03 and H041.02), anti-CDH6 antibody NOV0712 or
negative control hlgG1 using (a) labeled NOV0712 or (b)
labeled HO1L.02. The abscissa depicts the final concentration
of'the added unlabeled antibody, and the ordinate depicts the
amount of the antibody bound based on mean fluorescence
intensity.

FIG. 10-1 shows a graph on which the internalization
activity of four humanized hGO019 antibodies (HO1L02,
HO02L.02, HO2L03 and HO04L02), anti-CDH6 antibody
NOV0712 and a negative control antibody was evaluated in
NIH:OVCAR-3 cells using anti-human IgG reagent Hum-
ZAP conjugated with a toxin (saporin) inhibiting protein
synthesis, or F(ab")2 Fragment Goat Anti-human IgG, Fc
(gamma) Fragment Specific unconjugated with the toxin as
a negative control. The ordinate of the graph depicts ATP
activity (RLU). A cell survival rate (%), calculated as a
relative survival rate when the number of live cells in a well
supplemented with the negative control instead of Hum-
ZAP was defined as 100%, is shown below each graph.

FIG. 10-2 shows a graph on which the internalization
activity of four humanized hGO019 antibodies (HO1L02,
HO02L.02, HO2L03 and HO04L02), anti-CDH6 antibody
NOV0712 and a negative control antibody was evaluated in
786-0 cells using anti-human IgG reagent Hum-ZAP con-
jugated with a toxin (saporin) inhibiting protein synthesis, or
F(ab")2 Fragment Goat Anti-human IgG, Fc (gamma) Frag-
ment Specific unconjugated with the toxin as a negative
control. The ordinate of the graph depicts ATP activity
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(RLU). A cell survival rate (%), calculated as a relative
survival rate when the number of live cells in a well
supplemented with the negative control instead of Hum-
ZAP was defined as 100%, is shown below each graph.

FIG. 10-3 shows a graph on which the internalization
activity of four humanized hGO019 antibodies (HO1L02,
HO02L.02, HO2LO3 and HO04L02), anti-CDH6 antibody
NOV0712 and a negative control antibody was evaluated in
PA-1 cells using anti-human IgG reagent Hum-ZAP conju-
gated with a toxin (saporin) inhibiting protein synthesis, or
F(ab")2 Fragment Goat Anti-human IgG, Fc (gamma) Frag-
ment Specific unconjugated with the toxin as a negative
control. The ordinate of the graph depicts ATP activity
(RLU). A cell survival rate (%), calculated as a relative
survival rate when the number of live cells in a well
supplemented with the negative control instead of Hum-
ZAP was defined as 100%, is shown below each graph.

FIG. 11 shows results of evaluating the in vitro cell
growth inhibition activity of four humanized hG019-drug
conjugates (HO1L.02-DXd, H02L.02-DXd, H02L.03-DXd
and HO04L.02-DXd) or NOV0712-DM4 against PA-1 cells.
The abscissa depicts an antibody-drug conjugate concentra-
tion, and the ordinate depicts cell survival rate (%).

FIG. 12 shows the in vivo antitumor effects of four
humanized hGO19-drug  conjugates (HO1L.02-DXd,
HO02L.02-DXd, H021L.03-DXd and HO041L02-DXd) or
NOV0712-DM4. The evaluation was conducted using ani-
mal models in which CDH6-positive human renal cell tumor
cell line 786-O was inoculated into immunodeficient mice.
The abscissa depicts the number of days, and the ordinate
depicts tumor volume. The error range depicts a standard
error (SE) value.

FIG. 13 shows the in vivo antitumor effects of the
humanized hGO019-drug conjugate HO1L02-DXd or
NOV0712-DM4 or NOV0712-DXd. The evaluation was
conducted using animal models in which CDH6-positive
human ovarian tumor cell line PA-1 was inoculated into
immunodeficient mice. The abscissa depicts the number of
days, and the ordinate depicts tumor volume. The error range
depicts a SE value.

FIG. 14 shows the in vivo antitumor effects of the
humanized hGO019-drug conjugate HO1L02-DXd or
NOV0712-DM4. The evaluation was conducted using ani-
mal models in which CDH6-positive human ovarian tumor
cell line NIH:OVCAR-3 was inoculated into immunodefi-
cient mice. The abscissa depicts the number of days, and the
ordinate depicts tumor volume. The error range depicts a SE
value.

FIG. 15 shows the in vivo antitumor effects of the
humanized hGO019-drug conjugate HO1L02-DXd or
NOV0712-DM4. The evaluation was conducted using ani-
mal models in which CDH6-positive human renal cell tumor
cell line 786-O was inoculated into immunodeficient mice.
The abscissa depicts the number of days, and the ordinate
depicts tumor volume. The error range depicts a SE value.

FIG. 16 shows the in vivo antitumor effects of the
humanized hGO019-drug conjugate HO1L02-DXd or
NOV0712-DM4. The evaluation was conducted using ani-
mal models in which CDH6-negative human ovarian tumor
cell line ES-2 was inoculated into immunodeficient mice.
The abscissa depicts the number of days, and the ordinate
depicts tumor volume. The error range depicts a SE value.

DESCRIPTION OF EMBODIMENTS

Hereinafter, the preferred embodiments for carrying out
the present invention will be described with reference to the
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drawings. It is to be noted that the embodiments described
below merely illustrate the representative embodiments of
the present invention, and the scope of the present invention
shall not be narrowly interpreted due to these examples.

In the present description, the term “cancer” is used to
have the same meaning as that of the term “tumor”.

In the present description, the term “gene” is used to
include not only DNA but also its mRNA and ¢DNA, and
cRNA thereof.

In the present description, the term “polynucleotide” or
“nucleotide” is used to have the same meaning as that of a
nucleic acid, and also includes DNA, RNA, a probe, an
oligonucleotide, and a primer. In the present description, the
terms “polynucleotide” and “nucleotide” can be used inter-
changeably with each other unless otherwise specified.

In the present description, the terms “polypeptide” and
“protein” can be used interchangeably with each other.

In the present description, the term “cell” includes cells in
an individual animal, and cultured cells.

In the present description, the term “CDH6” can be used
to have the same meaning as that of the CDH6 protein. In the
present description, human CDH6 is also referred to as
“hCDH6”.

In the present description, the term “cytotoxic activity” is
used to mean that a pathologic change is caused to cells in
any given way. The term not only means a direct trauma, but
also means all types of structural or functional damage
caused to cells, such as DNA cleavage, formation of a base
dimer, chromosomal cleavage, damage to cell mitotic appa-
ratus, and a reduction in the activities of various types of
enzymes.

In the present description, the phrase “exerting toxicity in
cells” is used to mean that toxicity is exhibited in cells in any
given way. The term not only means a direct trauma, but also
means all types of structural, functional, or metabolic influ-
ences caused to cells, such as DNA cleavage, formation of
a base dimer, chromosomal cleavage, damage to cell mitotic
apparatus, a reduction in the activities of various types of
enzymes, and suppression of effects of cell growth factors.

In the present description, the term “functional fragment
of an antibody”, also called “antigen-binding fragment of an
antibody”, is used to mean a partial fragment of the antibody
having binding activity against an antigen, and includes Fab,
F(ab")2, scFv, a diabody, a linear antibody and a multispe-
cific antibody formed from antibody fragments, and the like.
Fab', which is a monovalent fragment of antibody variable
regions obtained by treating F(ab')2 under reducing condi-
tions, is also included in the antigen-binding fragment of an
antibody. However, the antigen-binding fragment of an
antibody is not limited to these molecules, as long as the
antigen-binding fragment has antigen-binding ability. These
antigen-binding fragments include not only those obtained
by treating a full-length molecule of an antibody protein
with an appropriate enzyme, but proteins produced in appro-
priate host cells using a genetically engineered antibody
gene.

In the present description, the term “epitope” is used to
mean the partial peptide or partial three-dimensional struc-
ture of CDH6, to which a specific anti-CDH6 antibody
binds. Such an epitope, which is the above-described partial
peptide of CDH6, can be determined by a method well
known to a person skilled in the art, such as an immunoas-
say. First, various partial structures of an antigen are pro-
duced. As regards production of such partial structures, a
known oligopeptide synthesis technique can be applied. For
example, a series of polypeptides, in which CDH6 has been
successively truncated at an appropriate length from the
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C-terminus or N-terminus thereof, are produced by a genetic
recombination technique well known to a person skilled in
the art. Thereafter, the reactivity of an antibody to such
polypeptides is studied, and recognition sites are roughly
determined. Thereafter, further shorter peptides are synthe-
sized, and the reactivity thereof to these peptides can then be
studied, so as to determine an epitope. When an antibody
binding to a membrane protein having a plurality of extra-
cellular domains is directed to a three-dimensional structure
composed of a plurality of domains as an epitope, the
domain to which the antibody binds can be determined by
modifying the amino acid sequence of a specific extracel-
Iular domain, and thereby modifying the three-dimensional
structure. The epitope, which is a partial three-dimensional
structure of an antigen that binds to a specific antibody, can
also be determined by specifying the amino acid residues of
an antigen adjacent to the antibody by X-ray structural
analysis.

In the present description, the phrase “antibodies binding
to the same epitope” is used to mean antibodies that bind to
a common epitope. If a second antibody binds to a partial
peptide or a partial three-dimensional structure to which a
first antibody binds, it can be determined that the first
antibody and the second antibody bind to the same epitope.
Alternatively, by confirming that a second antibody com-
petes with a first antibody for the binding of the first
antibody to an antigen (i.e., a second antibody interferes
with the binding of a first antibody to an antigen), it can be
determined that the first antibody and the second antibody
bind to the same epitope, even if the specific sequence or
structure of the epitope has not been determined. In the
present description, the phrase “binding to the same epitope”
refers to the case where it is determined that the first
antibody and the second antibody bind to a common epitope
by any one or both of these determination methods. When a
first antibody and a second antibody bind to the same epitope
and further, the first antibody has special effects such as
antitumor activity or internalization activity, the second
antibody can be expected to have the same activity as that of
the first antibody.

In the present description, the term “CDR” is used to
mean a complementarity determining region. It is known
that the heavy chain and light chain of an antibody molecule
each have three CDRs. Such a CDR is also referred to as a
hypervariable region, and is located in the variable regions
of the heavy chain and light chain of an antibody. These
regions have a particularly highly variable primary structure
and are separated into three sites on the primary structure of
the polypeptide chain in each of the heavy chain and light
chain. In the present description, with regard to the CDR of
an antibody, the CDRs of a heavy chain are referred to as
CDRH1, CDRH2 and CDRH3, respectively, from the
amino-terminal side of the amino acid sequence of the heavy
chain, whereas the CDRs of a light chain are referred to as
CDRL1, CDRL2 and CDRLS3, respectively, from the amino-
terminal side of the amino acid sequence of the light chain.
These sites are located close to one another on the three-
dimensional structure, and determine the specificity of the
antibody to an antigen to which the antibody binds.

In the present invention, the phrase “hybridizing under
stringent conditions” is used to mean that hybridization is
carried out in the commercially available hybridization
solution ExpressHyb Hybridization Solution (manufactured
by Clontech Laboratories, Inc.) at 68° C., or that hybridiza-
tion is carried out under conditions in which hybridization is
carried out using a DNA-immobilized filter in the presence
of 0.7 to 1.0 M NaCl at 68° C., and the resultant is then

OnCusp
Ex. 1001



45 of 128

US 11,446,386 B2

19
washed at 68° C. with a 0.1- to 2-fold concentration of SSC
solution (wherein 1-fold concentration of SSC consists of
150 mM NaCl and 15 mM sodium citrate) for identification,
or conditions equivalent thereto.

In the present description, the term “one to several” is
usedtomean 1t0 10, 1t0 9, 1t0 8, 1to7,1t0 6,1 to 5,
1to4,1to3,0r1 or?2.

1. CDH6

Cadherins are glycoproteins present on the surface of cell
membranes and function as cell-cell adhesion molecules
through the calcium ion-dependent binding of their N-ter-
minal extracellular domains, or as signal molecules respon-
sible for cell-cell interaction. Classic cadherins are in the
cadherin superfamily and are single-pass transmembrane
proteins composed of five extracellular domains (EC
domains), one transmembrane region, and an intracellular
domain.

CDH6 (cadherin-6) is a single-pass transmembrane pro-
tein composed of 790 amino acids, which is classified into
the type II cadherin family, and this protein has N-terminal
extracellular and C-terminal intracellular domains. The
human CDH6 gene was cloned for the first time in 1995
(Non Patent Literature 1), and its sequence can be referred
to under, for example, accession Nos. NM_004932 and
NP_004923 (NCBI).

The CDHS6 protein used in the present invention can be
directly purified from the CDH6-expressing cells of a human
or a non-human mammal (e.g., a rat, a mouse or a monkey)
and can then be used, or a cell membrane fraction of the
aforementioned cells can be prepared and can be used as the
CDHB6 protein. Alternatively, CDH6 can also be obtained by
synthesizing it in vitro, or by allowing host cells to produce
CDHS6 by genetic manipulation. According to such genetic
manipulation, the CDH6 protein can be obtained, specifi-
cally, by incorporating CDH6 cDNA into a vector capable of
expressing the CDH6 ¢cDNA, and then synthesizing CDH6
in a solution containing enzymes, substrate and energetic
materials necessary for transcription and translation, or by
transforming the host cells of other prokaryotes or eukary-
otes, so as to allow them to express CDH6. Also, CDH6-
expressing cells based on the above-described genetic
manipulation, or a cell line expressing CDH6 may be used
to present the CDHG6 protein. Alternatively, the expression
vector into which CDH6 ¢DNA has been incorporated can
be directly administered to an animal to be immunized, and
CDHS6 can be expressed in the body of the animal thus
immunized.

Moreover, a protein which consists of an amino acid
sequence comprising a substitution, deletion and/or addition
of one or several amino acids in the above-described amino
acid sequence of CDH6, and has a biological activity
equivalent to that of the CDH6 protein, is also included
within the term “CDH6”.

The human CDH6 protein has the amino acid sequence
shown in SEQ ID NO: 1. The extracellular region of the
human CDH6 protein is composed of extracellular domain
1 (in the present description, also referred to as EC1) having
the amino acid sequence at positions 54 to 159 in the amino
acid sequence shown in SEQ ID NO: 1, extracellular domain
2 (in the present description, also referred to as EC2) having
the amino acid sequence at positions 160 to 268 in the amino
acid sequence shown in SEQ ID NO: 1, extracellular domain
3 (in the present description, also referred to as EC3) having
the amino acid sequence at positions 269 to 383 in the amino
acid sequence shown in SEQ ID NO: 1, extracellular domain
4 (in the present description, also referred to as EC4) having
the amino acid sequence at positions 384 to 486 in the amino
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acid sequence shown in SEQ ID NO: 1, and extracellular
domain 5 (in the present description, also referred to as ECS)
having the amino acid sequence at positions 487 to 608 in
the amino acid sequence shown in SEQ ID NO: 1. The
amino acid sequences of EC1 to ECS are shown in SEQ ID
NOs: 2 to 6, respectively (Table 1).

2. Production of Anti-CDH6 Antibody

One example of the anti-CDH6 antibody of the present
invention can include an anti-CDH6 antibody which recog-
nizes an amino acid sequence comprising the amino acid
sequence shown in SEQ ID NO: 4, and has internalization
activity. One example of the anti-CDH6 antibody of the
present invention can include an anti-CDH6 antibody which
specifically recognizes an amino acid sequence comprising
the amino acid sequence shown in SEQ ID NO: 4, and has
internalization activity. One example of the anti-CDH6
antibody of the present invention can include an anti-CDH6
antibody which recognizes an amino acid sequence consist-
ing of the amino acid sequence shown in SEQ ID NO: 4, and
has internalization activity. One example of the anti-CDH6
antibody of the present invention can include an anti-CDH6
antibody which specifically recognizes an amino acid
sequence consisting of the amino acid sequence shown in
SEQ ID NO: 4, and has internalization activity. The phrase
“specifically recognize an amino acid sequence comprising
the amino acid sequence shown in SEQ ID NO: 4” or
“specifically recognize an EC3 domain” as applied to an
antibody is used to mean that the antibody strongly recog-
nizes or strongly binds to the EC3 domain of CDH6 com-
pared with the other extracellular domains of CDH6.

The anti-CDH6 antibody of the present invention may be
derived from any species. Preferred examples of the species
can include humans, monkeys, rats, mice and rabbits. When
the anti-CDH6 antibody of the present invention is derived
from a species other than humans, it is preferred to chime-
rize or humanize the anti-CDH6 antibody by a well-known
technique. The antibody of the present invention may be a
polyclonal antibody or may be a monoclonal antibody, and
a monoclonal antibody is preferred.

The anti-CDH6 antibody of the present invention is an
antibody that can target tumor cells. Specifically, the anti-
CDH6 antibody of the present invention possesses the
property of being able to recognize tumor cells, the property
of being able to bind to tumor cells, and/or the property of
being internalized into tumor cells by cellular uptake, and
the like. Accordingly, the anti-CDH6 antibody of the present
invention can be conjugated to a compound having antitu-
mor activity via a linker to prepare an antibody-drug con-
jugate.

The binding activity of an antibody against tumor cells
can be confirmed by flow cytometry. The uptake of an
antibody into tumor cells can be confirmed by (1) an assay
of visualizing a cellularly taken-up antibody under a fluo-
rescent microscope using a secondary antibody (fluores-
cently labeled) binding to the antibody (Cell Death and
Differentiation, 2008, 15, 751-761), (2) an assay of measur-
ing the amount of cellularly taken-up fluorescence using a
secondary antibody (fluorescently labeled) binding to the
antibody (Molecular Biology of the Cell Vol. 15, 5268-5282,
December 2004) or (3) a Mab-ZAP assay using an immu-
notoxin binding to the antibody, wherein the toxin is
released upon cellular uptake, so as to suppress cell growth
(Bio Techniques 28: 162-165, January 2000). A recombinant
conjugated protein of a catalytic region of diphtheria toxin
and protein G may be used as the immunotoxin.

In the present description, the term “high internalization
ability” is used to mean that the survival rate (which is
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indicated by a ratio relative to a cell survival rate without
antibody addition defined as 100%) of CDH6-expressing
cells to which the aforementioned antibody and a saporin-
labeled anti-rat IgG antibody have been administered is
preferably 70% or less, and more preferably 60% or less.

The antitumor antibody-drug conjugate of the present
invention comprises a conjugated compound exerting an
antitumor effect. Therefore, it is preferred, but not essential,
that the antibody itself should have an antitumor effect. For
the purpose of specifically and/or selectively exerting the
cytotoxicity of the antitumor compound in tumor cells, it is
important and preferred that the antibody should have a
property of being internalized and transferred into tumor
cells.

The anti-CDH6 antibody can be obtained by immunizing
an animal with a polypeptide serving as an antigen by a
method usually performed in this field, and then collecting
and purifying an antibody produced in a living body thereof.
It is preferred to use CDH6 retaining a three-dimensional
structure as an antigen. Examples of such a method can
include a DNA immunization method.

The origin of the antigen is not limited to a human, and
thus, an animal can also be immunized with an antigen
derived from a non-human animal such as a mouse or a rat.
In this case, an antibody applicable to the disease of a human
can be selected by examining the cross-reactivity of the
obtained antibody binding to the heterologous antigen with
the human antigen.

Furthermore, antibody-producing cells that produce an
antibody against the antigen can be fused with myeloma
cells according to a known method (e.g., Kohler and Mil-
stein, Nature (1975) 256, 495-497; and Kennet, R. ed,
Monoclonal Antibodies, 365-367, Plenum Press, N. Y.
(1980)) to establish hybridomas, so as to obtain a monoclo-
nal antibody.

Hereinafter, the method for obtaining an antibody against
CDH6 will be specifically described.

(1) Preparation of Antigen

The antigen can be obtained by allowing host cells to
produce a gene encoding the antigen protein according to
genetic manipulation. Specifically, a vector capable of
expressing the antigen gene is produced, and the vector is
then introduced into host cells, so that the gene is expressed
therein, and thereafter, the expressed antigen may be puri-
fied. The antibody can also be obtained by a method of
immunizing an animal with the antigen-expressing cells
based on the above-described genetic manipulation, or a cell
line expressing the antigen.

Alternatively, the antibody can also be obtained, without
the use of the antigen protein, by incorporating cDNA of the
antigen protein into an expression vector, then administering
the expression vector to an animal to be immunized, and
expressing the antigen protein in the body of the animal thus
immunized, so that an antibody against the antigen protein
is produced therein.

(2) Production of Anti-CDH6 Monoclonal Antibody

The anti-CDH6 antibody used in the present invention is
not particularly limited. For example, an antibody specified
by an amino acid sequence shown in the sequence listing of
the present application can be suitably used. The anti-CDH6
antibody used in the present invention is desirably an
antibody having the following properties:

(1) an antibody having the following properties:

(a) specifically binding to CDH6, and

(b) having the activity of being internalized into CDH6-
expressing cells by binding to CDH6;
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(2) the antibody according to the above (1), wherein the
CDHS6 is human CDH6; or

(3) the antibody according to the above (1) or (2, wherein
the antibody specifically recognizes EC3 of human CDHS6,
and has internalization activity.

The method for obtaining the antibody against CDH6 of
the present invention is not particularly limited as long as an
anti-CDH6 antibody can be obtained. It is preferred to use
CDHE6 retaining its conformation as an antigen.

One preferred example of the method for obtaining the
antibody can include a DNA immunization method. The
DNA immunization method is an approach which involves
transfecting an animal (e.g., mouse or rat) individual with an
antigen expression plasmid, and then expressing the antigen
in the individual to induce immunity against the antigen. The
transfection approach includes a method of directly injecting
the plasmid to the muscle, a method of injecting a transfec-
tion reagent such as a liposome or polyethylenimine to the
vein, an approach using a viral vector, an approach of
injecting gold particles attached with the plasmid using a
gene gun, a hydrodynamic method of rapidly injecting a
plasmid solution in a large amount to the vein, and the like.
With regard to the transfection method of injecting the
expression plasmid to the muscle, a technique called in vivo
electroporation, which involves applying electroporation to
the intramuscular injection site of the plasmid, is known as
an approach for improving expression levels (Aihara H,
Miyazaki J. Nat Biotechnol. 1998 September; 16 (9): 867-70
or Mir . M, Bureau M F, Gehl J, Rangara R, Rouy D,
Caillaud J M, Delaere P, Branellec D, Schwartz B, Scherman
D. Proc Natl Acad Sci USA. 1999 Apr. 13; 96 (8): 4262-7).
This approach further improves the expression level by
treating the muscle with hyaluronidase before the intramus-
cular injection of the plasmid (McMahon J M1, Signori E,
Wells K E, Fazio VM, Wells D J., Gene Ther. 2001 August;
(16): 1264-70). Furthermore, the hybridoma production can
be performed by a known method, and can also be per-
formed using, for example, a Hybrimune Hybridoma Pro-
duction System (Cyto Pulse Sciences, Inc.).

Specific examples of obtaining a monoclonal antibody
can include the following procedures:

(a) immune response can be induced by incorporating CDH6
c¢DNA into an expression vector (e.g., pcDNA3.1; Thermo
Fisher Scientific Inc.), and directly administering the vector
to an animal (e.g., a rat or a mouse) to be immunized by a
method such as electroporation or a gene gun, so as to
express CDH6 in the body of the animal. The administration
of'the vector by electroporation or the like may be performed
one or more times, preferably a plurality of times, if nec-
essary for enhancing antibody titer;

(b) collection of tissue (e.g., a lymph node) containing
antibody-producing cells from the aforementioned animal in
which the immune response has been induced;

(c) preparation of myeloma cells (hereinafter, referred to as
“myelomas”) (e.g., mouse myeloma SP2/0-agl4 cells);

(d) cell fusion between the antibody-producing cells and the
myelomas;

(e) selection of a hybridoma group producing an antibody of
interest;

(f) division into single cell clones (cloning);

(g) optionally, the culture of hybridomas for the mass
production of monoclonal antibodies, or the breeding of
animals into which the hybridomas are inoculated; and/or
(h) study of the physiological activity (internalization activ-
ity) and binding specificity of the monoclonal antibody thus
produced, or examination of the properties of the antibody
as a labeling reagent.
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Examples of the method for measuring the antibody titer
used herein can include, but are not limited to, flow cytom-
etry and Cell-ELISA.

Examples of the hybridoma strain thus established can
include anti-CDH6 antibody-producing hybridomas rG019,
rG055, rG056 and rGO61. It is to be noted that, in the present
description, an antibody produced by the anti-CDH6 anti-
body-producing hybridoma rG019 is referred to as a “rG019
antibody” or simply “r(G019”, an antibody produced by the
hybridoma rG055 is referred to as a “rG055 antibody” or
simply “rG055”, an antibody produced by the hybridoma
rG056 is referred to as a “rG056 antibody” or simply
“rG056”, and an antibody produced by the hybridoma
rG061 is referred to as a “rG061 antibody” or simply
“rG061”.

The light chain variable region of the rG019 antibody
consists of the amino acid sequence shown in SEQ ID NO:
10. The amino acid sequence of the light chain variable
region of the rGO19 antibody is encoded by the nucleotide
sequence shown in SEQ ID NO: 11. The light chain variable
region of the rG019 antibody has CDRL1 consisting of the
amino acid sequence shown in SEQ ID NO: 12, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO:
13, and CDRL3 consisting of the amino acid sequence
shown in SEQ ID NO: 14. The heavy chain variable region
of the rG019 antibody consists of the amino acid sequence
shown in SEQ ID NO: 15. The amino acid sequence of the
heavy chain variable region of the rGO19 antibody is
encoded by the nucleotide sequence shown in SEQ 1D NO:
16. The heavy chain variable region of the rG019 antibody
has CDRH1 consisting of the amino acid sequence shown in
SEQ ID NO: 17, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 18, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 19. The
sequence of the rG019 antibody is shown in Table 1.

The light chain variable region of the rG055 antibody
consists of the amino acid sequence shown in SEQ ID NO:
20. The amino acid sequence of the light chain variable
region of the rGOS55 antibody is encoded by the nucleotide
sequence shown in SEQ ID NO: 21. The light chain variable
region of the rGO55 antibody has CDRL1 consisting of the
amino acid sequence shown in SEQ ID NO: 22, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO:
23, and CDRL3 consisting of the amino acid sequence
shown in SEQ ID NO: 24. The heavy chain variable region
of the rGO55 antibody consists of the amino acid sequence
shown in SEQ ID NO: 25. The amino acid sequence of the
heavy chain variable region of the rGO55 antibody is
encoded by the nucleotide sequence shown in SEQ 1D NO:
26. The heavy chain variable region of the rGO055 antibody
has CDRH1 consisting of the amino acid sequence shown in
SEQ ID NO: 27, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 28, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 29. The
sequence of the rG055 antibody is shown in Table 1.

The light chain variable region of the rG056 antibody
consists of the amino acid sequence shown in SEQ ID NO:
30. The amino acid sequence of the light chain variable
region of the rGO56 antibody is encoded by the nucleotide
sequence shown in SEQ ID NO: 31. The light chain variable
region of the rG056 antibody has CDRL1 consisting of the
amino acid sequence shown in SEQ ID NO: 32, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO:
33, and CDRL3 consisting of the amino acid sequence
shown in SEQ ID NO: 34. The heavy chain variable region
of the rGO56 antibody consists of the amino acid sequence
shown in SEQ ID NO: 35. The amino acid sequence of the
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heavy chain variable region of the rG056 antibody is
encoded by the nucleotide sequence shown in SEQ ID NO:
36. The heavy chain variable region of the rG056 antibody
has CDRH1 consisting of the amino acid sequence shown in
SEQ ID NO: 37, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 38, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 39. The
sequence of the rG056 antibody is shown in Table 1.

The light chain variable region of the rG061 antibody
consists of the amino acid sequence shown in SEQ ID NO:
40. The amino acid sequence of the light chain variable
region of the rGO61 antibody is encoded by the nucleotide
sequence shown in SEQ ID NO: 41. The light chain variable
region of the rG061 antibody has CDRL1 consisting of the
amino acid sequence shown in SEQ ID NO: 42, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO:
43, and CDRL3 consisting of the amino acid sequence
shown in SEQ ID NO: 44. The heavy chain variable region
of the rGO61 antibody consists of the amino acid sequence
shown in SEQ ID NO: 45. The amino acid sequence of the
heavy chain variable region of the rG061 antibody is
encoded by the nucleotide sequence shown in SEQ ID NO:
46. The heavy chain variable region of the rG061 antibody
has CDRH1 consisting of the amino acid sequence shown in
SEQ ID NO: 47, CDRH2 consisting of the amino acid
sequence shown in SEQ ID NO: 48, and CDRH3 consisting
of the amino acid sequence shown in SEQ ID NO: 49. The
sequence of the rG061 antibody is shown in Table 1.

Furthermore, in the case where the steps (a) to (h) in the
above “2. Production of anti-CDH6 antibody” are carried
out again to obtain independently a monoclonal antibody
separately and also in the case where a monoclonal antibody
is obtained separately by other methods, an antibody having
internalization activity equivalent to that of the rG019
antibody, the rGO55 antibody, the rG056 antibody or the
rGO61 antibody can be obtained. One example of such an
antibody can include an antibody binding to the same
epitope to which the rG019 antibody, the rGO55 antibody,
the rGO56 antibody or the rGO61 antibody binds. If a newly
prepared monoclonal antibody binds to a partial peptide or
a partial three-dimensional structure to which the rG019
antibody, the rGO55 antibody, the rG056 antibody or the
rG061 antibody binds, it can be determined that the mono-
clonal antibody binds to the same epitope to which the
rGO19 antibody, the rGO5S5 antibody, the rGO56 antibody or
the rGO61 antibody binds. Moreover, by confirming that the
monoclonal antibody competes with the rG019 antibody, the
rGOSS5 antibody, the rG056 antibody or the rG0O61 antibody
in the binding of the antibody to CDH6 (i.e., the monoclonal
antibody interferes with the binding of the rG019 antibody,
the rGO55 antibody, the rG056 antibody or the rG061
antibody to CDH6), it can be determined that the monoclo-
nal antibody binds to the same epitope to which the anti-
CDH6 antibody binds, even if the specific sequence or
structure of the epitope has not been determined. When it is
confirmed that the monoclonal antibody binds to the same
epitope to which the rG019 antibody, the rGO55 antibody,
the rG056 antibody or the rG061 antibody binds, then it is
strongly expected that the monoclonal antibody should have
antigen-binding ability, biological activity and/or internal-
ization activity equivalent to that of the rG019 antibody, the
rGOSS5 antibody, the rG056 antibody or the rG061 antibody.

(3) Other Antibodies

The antibody of the present invention also includes
genetically recombinant antibodies that have been artifi-
cially modified for the purpose of reducing heterogenetic
antigenicity to humans, such as a chimeric antibody, a
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humanized antibody and a human antibody, as well as the
above-described monoclonal antibody against CDH6. These
antibodies can be produced by known methods.

Example of the chimeric antibody can include antibodies
in which a variable region and a constant region are heter-
ologous to each other, such as a chimeric antibody formed
by conjugating the variable region of a mouse- or rat-derived
antibody to a human-derived constant region (see Proc. Natl.
Acad. Sci. U.S.A., 81, 6851-6855, (1984)).

Examples of the chimeric antibody derived from the rat
anti-human CDH6 antibody include an antibody consisting
of a light chain comprising the light chain variable region of
each rat anti-human CDH6 antibody described in the present
description (e.g., the rGO19 antibody, the rGO55 antibody,
the rGO56 antibody or the rG061 antibody) and a human-
derived constant region, and a heavy chain comprising the
heavy chain variable region thereof and a human-derived
constant region.

Other examples of the chimeric antibody derived from the
rat anti-human CDH6 antibody include an antibody consist-
ing of a light chain comprising a light chain variable region
having a substitution of one to several residues, 1 to 3
residues, 1 or 2 residues, preferably 1 residue, of amino
acids in the light chain variable region of each rat anti-
human CDH6 antibody described in the present description
(e.g., the rGO19 antibody, the rGOS5 antibody, the rG056
antibody or the rG061 antibody) with other amino acid
residues, and a heavy chain comprising a heavy chain
variable region having a substitution of one to several
residues, 1 to 3 residues, 1 or 2 residues, preferably 1
residue, of amino acids in the heavy chain variable region
thereof with other amino acid residues. This antibody may
have any given human-derived constant region.

Other examples of the chimeric antibody derived from the
rat anti-human CDH6 antibody include an antibody consist-
ing of a light chain comprising a light chain variable region
having a substitution of 1 or 2 residues, preferably 1 residue,
of'amino acids in any 1 to 3 CDRs in the light chain variable
region of each rat anti-human CDH6 antibody described in
the present description (e.g., the rGO19 antibody, the rG055
antibody, the rG056 antibody or the rG061 antibody) with
other amino acid residues, and a heavy chain comprising a
heavy chain variable region having a substitution of 1 or 2
residues, preferably 1 residue, of amino acids in any 1 to 3
CDRs in the heavy chain variable region thereof with other
amino acid residues. This antibody may have any given
human-derived constant region.

Examples of the chimeric antibody derived from the
rG019 antibody include an antibody consisting of a light
chain comprising a light chain variable region consisting of
the amino acid sequence shown in SEQ ID NO: 10, and a
heavy chain comprising a heavy chain variable region
consisting of the amino acid sequence shown in SEQ ID NO:
15. This antibody may have any given human-derived
constant region.

Other examples of the chimeric antibody derived from the
rG019 antibody include an antibody consisting of a light
chain comprising a light chain variable region having a
substitution of one to several residues, 1 to 3 residues, 1 or
2 residues, preferably 1 residue, of amino acids in the light
chain variable region consisting of the amino acid sequence
shown in SEQ ID NO: 10 with other amino acid residues,
and a heavy chain comprising a heavy chain variable region
having a substitution of one to several residues, 1 to 3
residues, 1 or 2 residues, preferably 1 residue, of amino
acids in the heavy chain variable region consisting of the
amino acid sequence shown in SEQ ID NO: 15 with other
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amino acid residues. This antibody may have any given
human-derived constant region.

Other examples of the chimeric antibody derived from the
rGO19 antibody include an antibody consisting of a light
chain comprising a light chain variable region having a
substitution of 1 or 2 residues (preferably 1 residue) of
amino acids in any 1 to 3 CDRs in the light chain variable
region consisting of the amino acid sequence shown in SEQ
ID NO: 10 with other amino acid residues, and a heavy chain
comprising a heavy chain variable region having a substi-
tution of 1 or 2 residues (preferably 1 residue) of amino
acids in any 1 to 3 CDRs in the heavy chain variable region
consisting of the amino acid sequence shown in SEQ ID NO:
15 with other amino acid residues. This antibody may have
any given human-derived constant region.

Other examples of the chimeric antibody derived from the
rGO19 antibody include an antibody consisting of a light
chain comprising a light chain variable region consisting of
the amino acid sequence shown in SEQ ID NO: 10, and a
heavy chain comprising a heavy chain variable region
consisting of the amino acid sequence shown in SEQ ID NO:
58. This antibody may have any given human-derived
constant region. The amino acid sequence shown in SEQ ID
NO: 58 is a sequence with a cysteine residue substituted with
a proline residue in CDRH2 in the amino acid sequence
shown in SEQ ID NO: 15.

Specific examples of the chimeric antibody derived from
the rGO19 antibody include an antibody consisting of a light
chain consisting of the light chain full-length amino acid
sequence shown in SEQ ID NO: 53, and a heavy chain
consisting of the heavy chain full-length amino acid
sequence shown in SEQ ID NO: 56. In the present descrip-
tion, this chimeric anti-human CDH6 antibody is referred to
as a “chimeric G019 antibody”, a “chG019 antibody” or
“chG019”. The light chain full-length amino acid sequence
of the chGO019 antibody is encoded by the nucleotide
sequence shown in SEQ ID NO: 54, and the heavy chain
full-length amino acid sequence of the chGO19 antibody is
encoded by the nucleotide sequence shown in SEQ ID NO:
57.

The amino acid sequence of the light chain variable
region of the chGO019 antibody is identical to the amino acid
sequence of the light chain variable region of the rGO019
antibody, and consists of the amino acid sequence shown in
SEQ ID NO: 10. The light chain of the ch(G019 antibody has
CDRL1 consisting of the amino acid sequence shown in
SEQ ID NO: 12, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 13, and CDRL3 consisting
of'the amino acid sequence shown in SEQ ID NO: 14, which
are identical to the light chain CDRL1, CDRL2 and CDRL3,
respectively, of rGO19. The amino acid sequence of the light
chain variable region of the chG019 antibody is encoded by
the nucleotide sequence shown in SEQ ID NO: 55.

The amino acid sequence of the heavy chain variable
region of the chG019 antibody consists of the amino acid
sequence shown in SEQ ID NO: 58. The heavy chain of the
chG019 antibody has CDRH1 consisting of the amino acid
sequence shown in SEQ ID NO: 17, CDRH2 consisting of
the amino acid sequence shown in SEQ ID NO: 60, and
CDRH3 consisting of the amino acid sequence shown in
SEQ ID NO: 19. The amino acid sequence shown in SEQ ID
NO: 58 is a sequence with a cysteine residue substituted with
a proline residue in CDRH2 in the amino acid sequence
shown in SEQ ID NO: 15. The CDRH2 consisting of the
amino acid sequence shown in SEQ ID NO: 60 is a sequence
with a cysteine residue substituted with a proline residue in
the rGO19 CDRH2 shown in SEQ ID NO: 18. The amino
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acid sequence of the heavy chain variable region of the
chG019 antibody is encoded by the nucleotide sequence
shown in SEQ ID NO: 59.

The sequence of the chG019 antibody is shown in Table
1.

Examples of the chimeric antibody derived from the rat
anti-human CDH6 antibody rGO055 antibody include a chi-
meric antibody consisting of a light chain comprising a light
chain variable region consisting of the amino acid sequence
shown in SEQ ID NO: 20, and a heavy chain comprising a
heavy chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 25. This antibody may have
any given human-derived constant region.

Examples of the chimeric antibody derived from the rat
anti-human CDH6 antibody rG056 antibody include a chi-
meric antibody consisting of a light chain comprising a light
chain variable region consisting of the amino acid sequence
shown in SEQ ID NO: 30, and a heavy chain comprising a
heavy chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 35. This antibody may have
any given human-derived constant region.

Examples of the chimeric antibody derived from the rat
anti-human CDH6 antibody rG061 antibody include a chi-
meric antibody consisting of a light chain comprising a light
chain variable region consisting of the amino acid sequence
shown in SEQ ID NO: 40, and a heavy chain comprising a
heavy chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 45. This antibody may have
any given human-derived constant region.

Examples of the humanized antibody can include an
antibody formed by incorporating only complementarity
determining regions (CDRs) into a human-derived antibody
(see Nature (1986) 321, p. 522-525), an antibody formed by
incorporating the amino acid residues from some frame-
works, as well as CDR sequences, into a human antibody
according to a CDR grafting method (International Publi-
cation No. W0O90/07861), and an antibody formed by modi-
fying the amino acid sequences of some CDRs while main-
taining antigen-binding ability.

In the present description, the humanized antibody
derived from the rG019 antibody, the rGO55 antibody, the
rG056 antibody, the rG061 antibody or the chG019 antibody
is not limited to a specific humanized antibody as long as the
humanized antibody retains all 6 CDR sequences unique to
the rG019 antibody, the rGO55 antibody, the rG056 antibody,
the rGO61 antibody or the chGO19 antibody and has inter-
nalization activity. The amino acid sequences of some CDRs
of this humanized antibody may be further modified as long
as it has internalization activity.

Concrete examples of the humanized antibody of the
chG019 antibody can include any given combination of: a
light chain comprising a light chain variable region consist-
ing of any one amino acid sequence selected from the group
consisting of (1) the amino acid sequence shown in SEQ ID
NO: 63 or 67, (2) an amino acid sequence having an identity
of at least 95% or more (preferably an amino acid sequence
having a sequence identity of at least 95% or more to the
sequence of a framework region other than at each CDR
sequence) to the above-described amino acid sequence (1),
and (3) an amino acid sequence comprising a deletion,
substitution or addition of one or several amino acids in the
above-described amino acid sequence (1); and a heavy chain
comprising a heavy chain variable region consisting of any
one amino acid sequence selected from the group consisting
of (4) the amino acid sequence shown in SEQ ID NO: 71,
75 or 79, (5) an amino acid sequence having an identity of
at least 95% or more (preferably an amino acid sequence
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having a sequence identity of at least 95% or more to the
sequence of a framework region other than at each CDR
sequence) to the above-described amino acid sequence (4),
and (6) an amino acid sequence comprising a deletion,
substitution or addition of one or several amino acids in the
above-described amino acid sequence (4).

Alternatively, an antibody having a humanized heavy
chain or light chain and the other chain derived from a rat
antibody or a chimeric antibody can also be used. Examples
of such an antibody can include any given combination of:
a light chain comprising a light chain variable region con-
sisting of any one amino acid sequence selected from the
group consisting of (1) the amino acid sequence shown in
SEQ ID NO: 63 or 67, (2) an amino acid sequence having
an identity of at least 95% or more (preferably an amino acid
sequence having a sequence identity of at least 95% or more
to the sequence of a framework region other than at each
CDR sequence) to the above-described amino acid sequence
(1), and (3) an amino acid sequence comprising a deletion,
substitution or addition of one or several amino acids in the
above-described amino acid sequence (1); and a heavy chain
comprising a heavy chain variable region consisting of any
one amino acid sequence selected from the group consisting
of (4) the amino acid sequence shown in SEQ ID NO: 15,
25, 35, 45 or 58, (5) an amino acid sequence having an
identity of at least 95% or more (preferably an amino acid
sequence having a sequence identity of at least 95% or more
to the sequence of a framework region other than at each
CDR sequence) to the above-described amino acid sequence
(4), and (6) an amino acid sequence comprising a deletion,
substitution or addition of one or several amino acids in the
above-described amino acid sequence (4). Other examples
of such an antibody can include any given combination of:
a light chain comprising a light chain variable region con-
sisting of any one amino acid sequence selected from the
group consisting of (1) the amino acid sequence shown in
SEQ ID NO: 10, 20, 30 or 40, (2) an amino acid sequence
having an identity of at least 95% or more (preferably an
amino acid sequence having a sequence identity of at least
95% or more to the sequence of a framework region other
than at each CDR sequence) to the above-described amino
acid sequence (1), and (3) an amino acid sequence compris-
ing a deletion, substitution or addition of one or several
amino acids in the above-described amino acid sequence (1);
and a heavy chain comprising a heavy chain variable region
consisting of any one amino acid sequence selected from the
group consisting of (4) the amino acid sequence shown in
SEQ ID NO: 71, 75 or 79, (5) an amino acid sequence
having an identity of at least 95% or more (preferably an
amino acid sequence having a sequence identity of at least
95% or more to the sequence of a framework region other
than at each CDR sequence) to the above-described amino
acid sequence (4), and (6) an amino acid sequence compris-
ing a deletion, substitution or addition of one or several
amino acids in the above-described amino acid sequence (4).

The amino acid substitution in the present description is
preferably a conservative amino acid substitution. The con-
servative amino acid substitution is a substitution occurring
within an amino acid group associated with certain amino
acid side chains. Preferred amino acid groups are the fol-
lowing: acidic group=aspartic acid and glutamic acid; basic
group=lysine, arginine, and histidine; non-polar
group=alanine, valine, leucine, isoleucine, proline, phenyl-
alanine, methionine, and tryptophan; and uncharged polar
family=glycine, asparagine, glutamine, cysteine, serine,
threonine, and tyrosine. Other preferred amino acid groups
are the following: aliphatic hydroxy group=serine and threo-
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nine; amide-containing group=asparagine and glutamine;
aliphatic group=alanine, valine, leucine and isoleucine; and
aromatic group=phenylalanine, tryptophan and tyrosine.
Such amino acid substitution is preferably carried out with-
out impairing the properties of a substance having the
original amino acid sequence.

Examples of the antibody having a preferred combination
of'the above-described light chains and heavy chains include
an antibody consisting of a light chain having the light chain
variable region amino acid sequence shown in SEQ ID NO:
63 (in the present description, also referred to as a h[.02 light
chain variable region amino acid sequence) or a light chain
having the light chain variable region amino acid sequence
shown in SEQ ID NO: 67 (in the present description, also
referred to as a hLL03 light chain variable region amino acid
sequence), and a heavy chain having the heavy chain vari-
able region amino acid sequence shown in SEQ ID NO: 71
(in the present description, also referred to as a hHO1 heavy
chain variable region amino acid sequence), a heavy chain
having the heavy chain variable region amino acid sequence
shown in SEQ ID NO: 75 (in the present description, also
referred to as a hHO2 heavy chain variable region amino acid
sequence) or a heavy chain having the heavy chain variable
region amino acid sequence shown in SEQ ID NO: 79 (in the
present description, also referred to as a hH04 heavy chain
variable region amino acid sequence). Preferred examples
thereof include: an antibody consisting of a light chain
having the light chain variable region amino acid sequence
shown in SEQ ID NO: 63 and a heavy chain having the
heavy chain variable region amino acid sequence shown in
SEQ ID NO: 71; an antibody consisting of a light chain
having the light chain variable region amino acid sequence
shown in SEQ ID NO: 63 and a heavy chain having the
heavy chain variable region amino acid sequence shown in
SEQ ID NO: 75; an antibody consisting of a light chain
having the light chain variable region amino acid sequence
shown in SEQ ID NO: 63 and a heavy chain having the
heavy chain variable region amino acid sequence shown in
SEQ ID NO: 79; an antibody consisting of a light chain
having the light chain variable region amino acid sequence
shown in SEQ ID NO: 67 and a heavy chain having the
heavy chain variable region amino acid sequence shown in
SEQ ID NO: 71; an antibody consisting of a light chain
having the light chain variable region amino acid sequence
shown in SEQ ID NO: 67 and a heavy chain having the
heavy chain variable region amino acid sequence shown in
SEQ ID NO: 75; and an antibody consisting of a light chain
having the light chain variable region amino acid sequence
shown in SEQ ID NO: 67 and a heavy chain having the
heavy chain variable region amino acid sequence shown in
SEQ ID NO: 79. More preferred examples thereof include:
an antibody consisting of a light chain having the light chain
variable region amino acid sequence shown in SEQ ID NO:
63 and a heavy chain having the heavy chain variable region
amino acid sequence shown in SEQ ID NO: 71; an antibody
consisting of a light chain having the light chain variable
region amino acid sequence shown in SEQ ID NO: 63 and
a heavy chain having the heavy chain variable region amino
acid sequence shown in SEQ ID NO: 75; an antibody
consisting of a light chain having the light chain variable
region amino acid sequence shown in SEQ ID NO: 63 and
a heavy chain having the heavy chain variable region amino
acid sequence shown in SEQ ID NO: 79; and an antibody
consisting of a light chain having the light chain variable
region amino acid sequence shown in SEQ ID NO: 67 and
a heavy chain having the heavy chain variable region amino
acid sequence shown in SEQ ID NO: 75.
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Other examples of the antibody having a preferred com-
bination of the above-described light chains and heavy
chains include an antibody consisting of a light chain
consisting of the amino acid sequence at positions 21 to 233
in the light chain full-length amino acid sequence shown in
SEQ ID NO: 61 (in the present description, also referred to
as the h[.02 light chain full-length amino acid sequence) or
a light chain consisting of the amino acid sequence at
positions 21 to 233 in the light chain full-length amino acid
sequence shown in SEQ ID NO: 65 (in the present descrip-
tion, also referred to as the h[.O3 light chain full-length
amino acid sequence), and a heavy chain consisting of the
amino acid sequence at positions 20 to 471 in the heavy
chain full-length amino acid sequence shown in SEQ ID
NO: 69 (in the present description, also referred to as the
hHO1 heavy chain full-length amino acid sequence), a heavy
chain consisting of the amino acid sequence at positions 20
to 471 in the heavy chain full-length amino acid sequence
shown in SEQ ID NO: 73 (in the present description, also
referred to as the hHO2 heavy chain full-length amino acid
sequence) or a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in the heavy chain full-
length amino acid sequence shown in SEQ ID NO: 77 (in the
present description, also referred to as the hH04 heavy chain
full-length amino acid sequence). Preferred examples
thereof include: an antibody consisting of a light chain
consisting of the amino acid sequence at positions 21 to 233
in the light chain full-length amino acid sequence shown in
SEQ ID NO: 61 and a heavy chain consisting of the amino
acid sequence at positions 20 to 471 in the heavy chain
full-length amino acid sequence shown in SEQ ID NO: 69;
an antibody consisting of a light chain consisting of the
amino acid sequence at positions 21 to 233 in the light chain
full-length amino acid sequence shown in SEQ ID NO: 61
and a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in the heavy chain full-length amino acid
sequence shown in SEQ ID NO: 73; an antibody consisting
of a light chain consisting of the amino acid sequence at
positions 21 to 233 in the light chain full-length amino acid
sequence shown in SEQ ID NO: 61 and a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in the heavy chain full-length amino acid sequence shown in
SEQ ID NO: 77; an antibody consisting of a light chain
consisting of the amino acid sequence at positions 21 to 233
in the light chain full-length amino acid sequence shown in
SEQ ID NO: 65 and a heavy chain consisting of the amino
acid sequence at positions 20 to 471 in the heavy chain
full-length amino acid sequence shown in SEQ ID NO: 69;
an antibody consisting of a light chain consisting of the
amino acid sequence at positions 21 to 233 in the light chain
full-length amino acid sequence shown in SEQ ID NO: 65
and a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in the heavy chain full-length amino acid
sequence shown in SEQ ID NO: 73; and an antibody
consisting of a light chain consisting of the amino acid
sequence at positions 21 to 233 in the light chain full-length
amino acid sequence shown in SEQ ID NO: 65 and a heavy
chain consisting of the amino acid sequence at positions 20
to 471 in the heavy chain full-length amino acid sequence
shown in SEQ ID NO: 77. More preferred examples thereof
include: an antibody consisting of a light chain consisting of
the amino acid sequence at positions 21 to 233 in the light
chain full-length amino acid sequence shown in SEQ ID
NO: 61 and a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in the heavy chain full-
length amino acid sequence shown in SEQ ID NO: 69 (in the
present description, also referred to as the “HO1L.02 anti-
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body” or “H011.02”); an antibody consisting of a light chain
consisting of the amino acid sequence at positions 21 to 233
in the light chain full-length amino acid sequence shown in
SEQ ID NO: 61 and a heavy chain consisting of the amino
acid sequence at positions 20 to 471 in the heavy chain
full-length amino acid sequence shown in SEQ ID NO: 73
(in the present description, also referred to as the “H02L.02
antibody” or “HO02L.02”); an antibody consisting of a light
chain consisting of the amino acid sequence at positions 21
to 233 in the light chain full-length amino acid sequence
shown in SEQ ID NO: 61 and a heavy chain consisting of
the amino acid sequence at positions 20 to 471 in the heavy
chain full-length amino acid sequence shown in SEQ ID
NO: 77 (in the present description, also referred to as the
“HO04L02 antibody” or “H041.02); and an antibody con-
sisting of a light chain consisting of the amino acid sequence
at positions 21 to 233 in the light chain full-length amino
acid sequence shown in SEQ ID NO: 65 and a heavy chain
consisting of the amino acid sequence at positions 20 to 471
in the heavy chain full-length amino acid sequence shown in
SEQ ID NO: 73 (in the present description, also referred to
as the “HO02L.03 antibody” or “H021.03”). The sequences of
the HO11.02 antibody, the HO2L.02 antibody, the HO2L.03
antibody or the H041.02 antibody are shown in Table 1.

By combining together sequences showing a high identity
to the above-described heavy chain amino acid sequences
and light chain amino acid sequences, it is possible to select
an antibody having a biological activity equivalent to that of
each of the above-described antibodies. Such an identity is
an identity of generally 80% or more, preferably 90% or
more, more preferably 95% or more, and most preferably
99% or more. Moreover, also by combining amino acid
sequences of a heavy chain and a light chain comprising a
substitution, deletion or addition of one or several amino
acid residues thereof with respect to the amino acid
sequence of a heavy chain or a light chain, it is possible to
select an antibody having a biological activity equivalent to
that of each of the above-described antibodies.

The identity between two types of amino acid sequences
can be determined by aligning the sequences using the
default parameters of Clustal W version 2 (Larkin M A,
Blackshields G, Brown N P, Chenna R, McGettigan P A,
McWilliam H, Valentin F, Wallace I M, Wilm A, Lopez R,
Thompson J D, Gibson T J and Higgins D G (2007), “Clustal
W and Clustal X version 2.0”, Bioinformatics. 23 (21):
2947-2948).

It is to be noted that, in the h[.O2 light chain full-length
amino acid sequence shown in SEQ ID NO: 61, the amino
acid sequence consisting of the amino acid residues at
positions 1 to 20 is the signal sequence, the amino acid
sequence consisting of the amino acid residues at positions
21 to 128 is the variable region, and the amino acid sequence
consisting of the amino acid residues at positions 129 to 233
is the constant region. In the h[.0O2 light chain full-length
nucleotide sequence shown in SEQ ID NO: 62, the nucleo-
tide sequence consisting of the nucleotides at positions 1 to
60 encodes the signal sequence, the nucleotide sequence
consisting of the nucleotides at positions 61 to 384 encodes
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the variable region, and the nucleotide sequence consisting
of the nucleotides at positions 385 to 699 encodes the
constant region.

In the hL.O3 light chain full-length amino acid sequence
shown in SEQ ID NO: 65, the amino acid sequence con-
sisting of the amino acid residues at positions 1 to 20 is the
signal sequence, the amino acid sequence consisting of the
amino acid residues at positions 21 to 128 is the variable
region, and the amino acid sequence consisting of the amino
acid residues at positions 129 to 233 is the constant region.
In the hLO3 light chain full-length nucleotide sequence
shown in SEQ ID NO: 66, the nucleotide sequence consist-
ing of the nucleotides at positions 1 to 60 encodes the signal
sequence, the nucleotide sequence consisting of the nucleo-
tides at positions 61 to 384 encodes the variable region, and
the nucleotide sequence consisting of the nucleotides at
positions 385 to 699 encodes the constant region.

In the hHO1 heavy chain full-length amino acid sequence
shown in SEQ ID NO: 69, the amino acid sequence con-
sisting of the amino acid residues at positions 1 to 19 is the
signal sequence, the amino acid sequence consisting of the
amino acid residues at positions 20 to 141 is the variable
region, and the amino acid sequence consisting of the amino
acid residues at positions 142 to 471 is the constant region.
In the hHO1 heavy chain full-length nucleotide sequence
shown in SEQ ID NO: 70, the nucleotide sequence consist-
ing of the nucleotides at positions 1 to 57 encodes the signal
sequence, the nucleotide sequence consisting of the nucleo-
tides at positions 58 to 423 encodes the variable region, and
the nucleotide sequence consisting of the nucleotides at
positions 424 to 1413 encodes the constant region.

In the hHO2 heavy chain full-length amino acid sequence
shown in SEQ ID NO: 73, the amino acid sequence con-
sisting of the amino acid residues at positions 1 to 19 is the
signal sequence, the amino acid sequence consisting of the
amino acid residues at positions 20 to 141 is the variable
region, and the amino acid sequence consisting of the amino
acid residues at positions 142 to 471 is the constant region.
In the hHO2 heavy chain full-length nucleotide sequence
shown in SEQ ID NO: 74, the nucleotide sequence consist-
ing of the nucleotides at positions 1 to 57 encodes the signal
sequence, the nucleotide sequence consisting of the nucleo-
tides at positions 58 to 423 encodes the variable region, and
the nucleotide sequence consisting of the nucleotides at
positions 424 to 1413 encodes the constant region.

In the hHO4 heavy chain full-length amino acid sequence
shown in SEQ ID NO: 77, the amino acid sequence con-
sisting of the amino acid residues at positions 1 to 19 is the
signal sequence, the amino acid sequence consisting of the
amino acid residues at positions 20 to 141 is the variable
region, and the amino acid sequence consisting of the amino
acid residues at positions 142 to 471 is the constant region.
In the hHO4 heavy chain full-length nucleotide sequence
shown in SEQ ID NO: 78, the nucleotide sequence consist-
ing of the nucleotides at positions 1 to 57 encodes the signal
sequence, the nucleotide sequence consisting of the nucleo-
tides at positions 58 to 423 encodes the variable region, and
the nucleotide sequence consisting of the nucleotides at
positions 424 to 1413 encodes the constant region.

TABLE 1-1

SEQ
ID NO

Sequence

1 Amino acid
sequence of
human CDHé

MRTYRFLLLFWVGQPYPTLSTPLSKRTSGFPAKKRALELSGNSKNELNRSKRSWMW
NQFFLLEEYTGSDYQYVGKLHSDQDRGDGSLKYILSGDGAGDLFIINENTGDIQATK
RLDREEKPVYILRAQAINRRTGRPVEPESEFIIKIHDINDNEPIFTKEVYTATVPEM

OnCusp
Ex. 1001



52 of 128
US 11,446,386 B2
TABLE 1-1-continued
SEQ
ID NO Sequence
ORF SDVGTFVVQVTATDADDPTYGNSAKVVYSILQGQPYFSVESETGIIKTALLNMDREN
REQYQVVIQAKDMGGOMGGLSGTTTVNITLTDVNDNPPRFPQSTYQFKTPESSPPGT
PIKRIKASDADVGENAEIEYSITDGEGLDMFDVITDQETQEGIITVKKLLDFEKKKV
YTLKVEASNPYVEPRFLYLGPFKDSATVRIVVEDVDEPPVFSKLAYILQIREDAQIN
TTIGSVTAQDPDAARNPVKYSVDRHTDMDRIFNIDSGNGSIFTSKLLDRETLLWHNI
TVIATEINNPKQSSRVPLYIKVLDVNDNAPEFAEFYETFVCEKAKADQLIQTLHAVD
KDDPYSGHQFSSLAPEAASGSNFTIQDNKDNTAGI LTRKNGYNRHEMS TYLLPVVI
SDNDYPVQSSTGTVTVRVCACDHHGNMQSCHAELTHPTGLSTGALVAILLCIVILL
VTVVLFAALRRQRKKEPLIISKEDIRDNIVSYNDEGGGEEDTQAFDIGTLRNPEAIE
DNKLRRDIVPEALFLPRRTPTARDNTDVRDFINQRLKENDTDPTAPPYDSLATYAYE
GTGSVADSLSSLESVTTDADQDYDLSDWGPRFKKLADMYGGVDSDKDS
2 Human CDHé SWMWNQFFLLEEYTGSDYQYVGKLHSDQDRGDGSLKYILSGDGAGDLFIINENTGDI
EC1 QATKRLDREEKPVYILRAQAINRRTGRPVEPESEFIIKIHDINDNEPIF
3 Human CDHé TKEVYTATVPEMSDVGTFVVQVTATDADDPTYGNSAKVVYSILQGQPYFSVESETGI
EC2 IKTALLNMDRENDREQYQVVIQAKDMGGOMGGLSGTTTVNITLTDVNDNPPRF
4 Human CDHé PQSTYQFKTPESSPPGTPIGRIKASDADVGENAEIEYSITDGEGLDMFDVITDQETQ
EC3 EGIITVKKLLDFEKKKVYTLKVEASNPYVEPRFLYLGPFKDSATVRIVVEDVDEPPV
F
5 Human CDHé SKLAYILQIREDAQINTTIGSVTAQDPDAARNPVKYSVDRHTDMDRIFNIDSGNGSI
EC4 FTSKLLDRETLLWHNITVIATEINNPKQSSRVPLYIKVLDVNDNAP
6 Human CDHé EFAEFYETFVCEKAKADQLIQTLHAVDKDDPYSGHQFSGLAPEAASGSNEFTIQDNK
EC5 DNTAGILTRKNGYNRHEMSTYLLPVVISDNDYPVQSSTGTVTVRVCACDHHGNMQSC
HAEALIHP
7 Amino acid MRTYRFLLLFWVGQPYPTFSNPLSKRTSGFPAKRKALELSANSRNESRSKRSWMW

sequence of

mouse
ORF

CDHé6

NQFFLLEEYTGSDYQYVGKLHSDQDRGDGSLKYILSGDGAGDLFIINENTGDIQATK
RLDREEKPVYILRAQAVNRRTGRPVEPESEFIIKIHDINDNEPIFTKDVYTATVPEM
ADVGTFVVQVTATDADDPTYGNSAKVVYSILQGQPYFSVESETGIIKTALLNMDREN
REQYQVVIQAKDMGGOMGGLSGTTTVNITLTDVNDNPPRFPQSTYQFKTPESSPPGT
PIGRIKASDADVGENAEIEYSITDGEGHEMFDVITDQETQEGIITVKKLLDFEKKKV
YTLKVEASNPHVEPRFLYLGPFKDSATVRIVVDDVDEPPVFSKLAYILQIREDARIN
TTIGSVAAQDPDAARNPVKYSVDRHTDMDRIFNIDSGNGSIFTSKLLDRETLLWHNI
TVIATEINNPKQSSRVPLYIKVLDVNDNAPEFAEFYETFVCEKAKADQLIQTLRAVD
KDDPYSGHQFSSLAPEAASGSNFTIQDNKDNTAGI LTRKNGYNRHEMS TYLLPVVI
SDNDYPVQSSTGTVTVRVCACDHHGNMQSCHAELTHPTGLSTGALVAILLCIVILL
VTVVLFAALRRQRKKEPLIISKEDIRDNIVSYNDEGGGEEDTQAFDIGTLRNPEAME
DSKSRRDIVPEALFLPRRTPTARDNTDVRDFINQRLKENDTDPTAPPYDSLATYAYE
GTGSVADSLSSLESVTTDADQDYDLSDWGPRFKKLADMYGGMDSDKDS

TABLE 1-2

8 Amino acid
sequence of rat
CDHé6 ORF

9 Amino acid
sequence of
cynomolgus monkey
CDHé6 ORF

MRTYRYFLLLFWVGQPYPTFSNPLSKRTSGFPAKRRALELSANSRNELSRSKRSWMW
NQFFLLEEYTGSDYQYVGKLHSDQDRGDGSLKYILSGDGAGQLFIINENTGDIQATK
RLDREEKPVYILRAQAINRRTGRPVEPESEFIIKIHDINDNEPIFTKDVYTATVPEM
ADVGTFVVQVTATQAQDPTYGNSAKVVYSILQGQOPYFSVESETGI IKTALLNMDREN
REQYQVVIQAKDMGGQOMGGLSGTTTVNI TLTDVNQNPPRFPQSTYQFKTPESSPPGT
PIGRIKASDADVGENAEIEYSITDGEGHDMFDVITQQETQEGI ITVKKLLDFEKKRV
YTLKVEASNPHIEPRFLYLGPFKOSATVRIVVQQVQEPPVFSKPAYILQIREDAQIN
TTIGSVAAQDPDAARNPVKYSVDRHTDMDRIFNIDSGNGSIFTSKLLDRETLLWHNI
TVIATEINNPKGSSRVPLYIKVLDVNDNAPEFAEFYETFVCEKAKADQLIQTLHAVD
KDDPYSGHQFSFSLAPEAASGSNFTIGDNKONTAGILTRKNGYNRHEMSTYLLPVVI
SONDYPVQSSTGTVTVRVCACDHHGNMQSCHAEALIHPTGLSTGALVAILLCIVILL
VTVVLFAALRRQRKKEPLIISKEDIRDNIVSYNDEGGGEEDTQAFDIGTLRNPKPWR
QQSRRDMVPEALFLPRRTPTARDNTDVRDFISGRLRKMNTDPTAPPYOSLATYAYEG
TGSVADSLSSLESVTTDGDQDYGYLSDWGPRFKKLAQMYGGMDSDKDS

MRTYRYFLLLFWVGQPYPTLSTPLSKRTSGFPAKKRALELSGNSKNELNR SKRSWMW
NQFFLLEEYTGSDYQYVGKLHSDQDRGDGSLKYILSGDGAGDLFIINENTGDIQATK
RLDREEKPVYILRAQAINRRTGRPVEPESEFIIKIHDINDNEPIFTKEVYTATVPEM
SDVGTFVVQVTATDADDPTYGNSAKVVYSILQGQPYFSVESETGI IKTALLNMDREN
REQYQVVIQAKDMGGOMGGLSGTTTVNI TLTDVNDNPPRFPQSTYQFKTPESSPPGT
PIGRIKASDADVGENAEIEYSITDGEGLDMFDVITDQETQEGI ITVKKLLDFEKKKV
YTLKVEASNPHVEPRFLYLGPFKDSATVRIVVEDVDEPPVFSKLAYILQIREDAQIN
TTIGSVTAQDPDAARNPVKYSVDRHTDMDRIFNIDSGNGSIFTSKLLDRETLLWHNI
TVIATEINNPKQSSRVPLYIKVLDVNDNAPEFAEFYETFVCEKAKADQLIQTLRAVD
KDDPYSGHQFSFSLAPEAASGSNFTIQDNKDNTAGILTRKNGYNRHEMSTYLLPVVI
SDNDYPVQSSTGTVTVRVCACDHHGNMQSCHAEALIHPTGLSTGALVAILLCIVILL
VTVVLFAALRRQRKKEPLIISKEDIRDNIVSYNDEGGGEEDTQAFDIGTLRNPEAIE
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TABLE 1-2-continued

DNKLRRDIVPEALFLPRRTPTARDNTDVRDFINQRLKENDTDPTAPPYDSLATYAYE
GTGSVADSLSSLESVTTDGDQDYDYLSDWGPRFKKLADWYGGVDSDKDS

10 rG019 light chain DIQMTQSPSLLSASVGDRVTLNCKASQNIYKNLAWYQQKLGEGPKLLIYDANTLQTG
variable region amino IPSRFSGSGSGSDFTLTISSLQPEDVATYFCQQYYSGWAFGGVTNLELKRA
acid sequence
11 rG019 light chain GACATCCAGATGACCCAGTCTCCTTCACTCCTGTCTGCATCTGTGGGAGACAGAGTC
variable region ACTCTCAACTGCAAAGCAAGTCAGAATATTTATAAGAACTTAGCCTGGTATCAGCAA
nucleotide sequence AAGCTTGGAGAAGGTCCCAAACTCCTGATTTATGATGCAAACACTTTGCAAACGGGC
ATCCCATCAAGGTTCAGTGGCAGTGGATCTGGTTCAGATTTCACACTCACCATCAGC
AGCCTGCAGCCTGAAGATGTTGCCACATATTTCTGCCAGCAGTACTATAGCGGGTGG
GCGTTCGGTGGAGTCACCAACCTGGAATTGAAACGGGCT
12 rG019 CDRL1 KASQNIYKNLA
13 rG019 CDRL2 DANTLQT
14 rG019 CDRL3 QQYYSGWA
TABLE 1-3
15 rG019 heavy chain QVQLOQSGAELVKPGS SVKISCKASGY TF TRNFMHWIKQQPGNGLEWIGWIYCGDGE
variable region TEYNQKFNGKATLTADRSSSTAYMELSRLTSEDSAVYFCARGVYGGFAGGYFDF
amino acid sequence GVMVTVSS
16 rG019 heavy chain CAGGTACAGCTGCAGCAATCTGGGGCTGAACTGGTGAAGCCTGGGTCCTCAGTGAAA
variable region ATTTGCTGCAAGGGTTCTGGCTACACCTTCACCAGGAACTTTATGCACTGGATAAAA
nucleotide sequence CAGCAGCGTGGAAATGGCCTTGAGTGGAT TGGGTGGATTTAT TGTGGAGATGGTGAG
ACAGAGTAGAATCAAAAGTTCAATGGGAAGGCAACACTCACTGCGGACAGATCCTCC
AGCACAGCCTATATGGAGCTCAGCAGACTGACATCTGAGGACTCTGCAGTCTATTTC
TGTGCAAGAGGGGTTTACGGAGGGTTTGCCGGGGGCTACTTTGATTTCTGGGGCCAA
GGAGTCATGGTCACAGTCTCCTCA
17 rG019 CDRHL GYTFTRNFMH
18 rG019 CDRH2 WIYCGDGETE
19 rG019 CDRH3 GVYGGFAGGYFDF
20 rG0o55 light chain DVOMTHSPSYLAASPGESVSISCKTSKNISNYLVWYQQKPGEAYKLLIYSGSTLQSG
variable region amino TPSRFSGSGSGTDFTLTIRSLEPEDFGLYFCQQYYEKPFTFGSGTKLEIKRA
acid sequence
21 rG0o55 light chain GATGTCCAGATGACCCACTCTCCGTCTTATCTTGCTGCGTCTCCTGGAGAAAGTGTT
variable region TCCATCAGTTGCAAGACAAGTAAGAAGATTAGTAATTATTTAGTCTGGTATCAACAG
nucleotide sequence ARAACCTGGGGAAGCATATAAGCTTCTTATCTATTCTGGGTCAACTTTGCAATCTGGA
ACTCCATCAAGGTTCAGTGGCAGTGGATCTGGTACAGATTTCACTGTCACTATCAGA
AGCCTGGAGCCTGAAGATTTTGGACTCTATTTCTGTCAACAGTATTATGAAAAACCA
TTCACGTTCGGCTCAGGGACGAAGT TGGAAATAAAACGGGCT
22 rGO55 CDRL1 KTSKNISNYLV
23 rGO55 CDRL2 SGSTLQS
24 rGO55 CDRL3 QQYYEKPFT
25 rG055 heavy chain EVQLQESGPGLVRPSQSLSLSCSVTDYSITSNYWGWIRRFPGNKMEWMGYITYSGYT
variable region amino SYNPSLQSRISITRDTSKNQFFLQLNSVTAEDTATYYCARSINHGGYSYVVDAWGPG
acid sequence ASVTVSS
26 rG055 heavy chain GAGGTGCAACTTCAGGAGT CAGGACCTGGCGTTGTGAGACCCTCACAGTCACTCTCC
variable region CTCTCCTGTTCTGTCACTGATTACTCCATCACTAGTAATTACTGGGGCTGGATCCGG
nucleotide sequence AGGTTCCCAGGAAATAAAATGGAGTGGATGGGATACATAACCTATAGTGGTTACACT
AGCTACAACCCATCTCTCCAAAGTCGAATCTCCATTACTAGAGACACATCGAAGAAT
CAGTTCTTCCTGCAGTTGAACTCTGTAACTGCTGAGGACACAGCCACATATTACTGT
GCAAGATCGATTAACCACGGAGGATATAGTTATGTTGTGGATGCCTGGGGTCCGGGA
GCTTCAGTCACTGTCTCCTCA
27 rGO55 CDRHL DYSITSNYVSG
28 rGO55 CDRH2 YITYSGYTS
29 rGO55 CDRH3 SINHGGYSYWDA
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TABLE 1-4
30 rG056 light chain DVGMTQSPSSLAASPGESVSISCRATKSIGIYLAWYQQKPGKTFKLLIYSGSTLQSG
variable region TPSRFSGSGSGTDFTLTIRSLEPEDFGLYFCQQFYENPFTFGSGTKLEIRRA
amino acid sequence
31 rG056 light chain GATGTCCAGATGACCCAGTCTCCGTCTTCTCTTGCTGCGTCTCCTGGAGAAAGTGTT
variable region TCCATCAGTTGCAGGGCAACTAAGAGCATTGGTATTTATTTAGCCTGGTATCAACAG
nucleotide sequence AAACCTGGGAAAAGATTTAAGCTTCTTATCTACTCTGGGTCAACTTTGCAATCTGGA
ACTCCATCAAGGTTCAGTGGCAGTGGGTCTGGTACAGATTTCACTCTCACCATCAGA
AGCCTGGAGCCTGAAGATTTTGGACTCTATTTCTGTCAACAGTTTTATGAAAACCCA
TTCACGTTCGGCTCAGGGACGAAGTTGGAAATAAGACGGGCT
32 rG056 CDRL1 RATKSIGIYLA
33 rG056 CDRL2 SGSTLQS
34 rQ056 CDRL3 QQFYENPFT
35 rG056 heavy chain EVQLQESGPGLVKPSQSLSLTCSVIDYSITTYFWGWIRKFPGNKMEWMGYMSYRGGT
variable region amino SYNPSLKSRISITRDTSKNQFFLQLNSVTTEDTATYYCARCPNYGGHSLVFDYWGQG
acid sequence VMVTVSS
36 rG056 heavy chain GAGGTGCAGCTTCAGGAGTGAGGACGTGGCCTTGTGAAACCCTCACAGTCACTCTCC
variable region CTCACCTGTTCTGTCAGTGATTACTCCATCACTACTTATTTCTGGGGCTGGATCCGG
nucleotide sequence AAGTTCCCAGGAAATAAAATGGAGTGGATGGGATACATGAGCTACCGTGGTGGCACT
TCCTACAACCCATCTCTCAAGAGTCGAATCTCCATTACTAGAGACACATCGAAGAAT
CAGTTCTTCCTGCAGTTGAACTCTGTAACTACTGAGGACACAGCCACATATTACTGT
GCAAGATGCCCTAACTACGGAGGGCATTCCCTTGTTTTTGATTACTGGGGCCAAGGA
GTCATGGTCAGAGTGTCCTCA
37 rG056 CDRHL DYSITTYFWG
38 rG056 CDRH2 YMSYRGGTS
39 rGO056 CDRH3 CPNYGGHSLVFOY
40 rG061 light chain DVOMTQSPSYLAASPGESVSISCKATKSISNYLAWYQOKPGEAYKVLIYSGSTLQSG
variable region amino TPSRFSGSGSGTDFTLTIRSLEPEDFGLYSCQQYYEKPLTFGSGTKLEIKRA
acid sequence
41 rG061 light chain GATGTCCAGATGACCCAGTCTCCGTCTTATCTTGCTGCGTCTCCTGGAGAAAGTGTT
variable region TCCATCAGTTGCAAGGGAACTAAGAGGATTAGTAATTATTTAGCCTGGTATCAACAG
nucleotide sequence AAACCTGGGGAAGCATATAAGGTTCTTATCTATTGTGGGTGAACTTTGCAATCTGGA
ACTCCATCAAGGTTCAGTGGCAGTGGATCTGGTACAGATTTCACTCTCACCATCAGA
AGCCTGGAGCCTGAAGATTTTGGACTCTATTCCTGTCAACAGTATTATGAAAAACCG
CTCAGGTTCGGTTCTGGGACCAAGCTGGAGATCAAACGGGCT
42 rG061 CDRL1 KATKSISNYLA
43 rG061 CDRL2 SGSTLQS
44 rG061 CDRL3 QQYYEKPLT
45
TABLE 1-5
45 rG061 heavy EVQLQESGPGLVKPSQSLSLTCSVTGYSITTYYWGWIRKFPGNKMEWMGYISYSGRT
chain variable SYNPSLKSRMSITRDASKNQFFLQLNSVTTDDTATYYCARSPINHGGYWYFDFWGPG
region amino acid TMVTVSS
sequence
46 rG061 heavy GAGGTGCAGCTTCAGGAGT CAGGACCTGGCCTTGTGAAACCCTCACAGTCACTCTCC
chain variable CTCACCTGTTCTGTCACTGGTTACTCCATCACTACTTATTACTGGGGCTGGATCCGG
region nucleotide AAGTTCCCAGGAAATAAAATGGAGTGGATGGGGTACATAAGCTACAGTGGTCGCACT
sequence AGTTATAACCCATCTCTCAAAAGTCGAATGTCCATTACTAGAGACGCATCGAAGAAT
CAGTTCTTCCTACAGTTGAACTCTGTAACTACTGACGACACAGCCACATATTACTGT
GCAAGATCCCCAATTAACCACGGAGGGTACTGGTACTTTGACTTCTGGGGCCCAGGA
ACCATGGTCACCGTGTCCTCA
47 rG061 CDRHL GYSITTYYWG
48 rG061 CDRH2 YISYSGRTS
49 rG061 CDRH3 SPINHGGYWYFDF
50 DNA fragment gcctecggactcectagagecaccATGGTGCTGCAGACCCAGGTGTTCATCTCCCTGCT

comprising DNA
sequence

GCTGTGGATCTCCGGCGCGTACGGCGATATCGTGATGAT TAAACGTACGGTGGCCGC
CCGCTCCGTGTTCATCTTCCCCCCCTCCGACGAGCAGCTGAAGTCCGGCACCGCCTC

OnCusp
Ex. 1001



55 of 128

US 11,446,386 B2
40

TABLE 1-5-continued

encoding human

light chain signal

sequence and
human Kk chain
constant region

CGTGGTGTGCCTGCTGAATAACTTCTACCCCAGAGAGGCCAAGGTGCAGTGGAAGGT
GGACAACGCCCTGCAGTCGGGGAACTCCCAGGAGAGCGTGACCGAGCAGGACAGCAA
GGACAGCACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAAGCCGACTACGAGAA
GCACAAGGTGTACGCCTGCGAGGTGACCCACCAGGGCCTGAGCTCCCCCGTCACCAA

GAGCTTCAACAGGGGGGAGTGTtaggggcccattaaacgggggaggcta

TABLE 1-6

51

52

53

DNA fragment
comprising DNA
sequence

encoding human
heavy chain signal
sequence and
human IgGil
constant region

DNA fragment
comprising DNA
sequence
encoding chG019
light chain

chG019 light chain
full-length amino
acid sequence

gcctecggactectagagecaccATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGC
AGCTCCCAGATGGGTGCTGAGCCAGGTGCAATTGTGCAGGCGGTTAGCTCAGCCTCC
ACCAAGGGCCCAAGCGTGTTCCCGCTGGCACCCTCCTCCAAGAGCACCTCTGGCGGC
ACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCCGTGACCGTGAGC
TGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCCGCTGTCCTGCAGTCC
TCAGGACTGTACTCCCTGAGCAGCGTGGTGACCGTGCCCTCCAGCAGGTTGGGCACC
CAGACCTACATCTGCAACGTGAATCACAAGCCCAGGAACACCAAGGTGGACAAGAGA
GTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCCTGCCCAGCACCTGAA
CTCCTGGGGGGACCCTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATG
ATCTCCGGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCT
GAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAG
CCCCGGGAGGAGCAGTACAACAGCACGTACCGGGTGGTCAGCGTCCTCACCGTGCTG
CACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTC
CCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGCCAGCCCCGGGAACCACAG
GTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACC
TGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGC
CAGCCCGAGAACAACTACAAGACCACCCCTCCCGTGCTGGACTCCGACGGCTCCTTC
TTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGCAACGTCTTC
TCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACCCAGAAGAGCCTCTCC
CTGTCTCCGGGCAAAtgagatatcgggcccgtttaaacgggggaggcta

ccagcectecggactectagagecaccATGGTGCTGCAGACCCAGGTGTTCATCAGCCT
GCTGCTGTGGATCAGCGGCGCCTACGGCGACATCCAGATGACCCAGAGCCCTAGCCT
GCTGAGCGCCAGCGTGGGCGATAGAGTGACCCTGAACTGCAAGGCCAGCCAGAACAT
CTACAAGAACCTGGCCTGGTATCAGCAGAAGCTGGGCGAGGGCCCCAAGCTGCTGAT
CTACGACGCCAACACCCTGCAGACCGGCATCCCCAGCAGATTTTCTGGCAGGGGCAG
CGGCTCCGACTTCACCCTGACAATCAGCAGCCTGCAGCCCGAGGACGTGGCCACCTA
CTTTTGCCAGCAGTACTACAGCGGCTGGGCCTTCGGCGGCGTGACCAACCTGGAACT
GAAGAGAGCCGTGGCCGCTCCCTCCGTGTTCATCTTCCCACCTAGCGACGAGCAGCT
GAAGTCCGGCACAGCCTCTGTCGTGTGCCTGCTGAACAACTTCTACCCCCGCGAGGT
CAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGTCTGGCAACAGCCAGGAAAGCGT
GACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAG
CAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGCGAAGTGACCCACCAGGGCCT
GTCTAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGTEtgagtt taaacggggga
ggctaact

MVLOTQVFISLLLWISGAYGDIQMTQSPSLLSASVGDRVTLNCKASQNIYKNLAWYQ
QKLGEGPKLLIYDANTLQTGIPSRFSGSGSGSDFTLTISSLQPEDVATYFCQQYYSG
WAFGGVTNLELKRAVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
NRGEC

TABLE 1-7

54

10

chG019 light
chain full-length

nucleotide

sequence

chG019 light
chain variable
region amino acid
sequence

ATGGTGCTGCAGACCCAGGTGTTCATCAGCCTGCTGCTGTGGATCAGCGGCGCCTAC
GGCGACATCCAGATGACCCAGAGCCCTAGCCTGCTGAGCGCCAGCGTGGGCGATAGA
GTGACCCTGAACTGCAAGGCCAGCCAGAACATCTACAAGAACCTGGCCTGGTATCAG
CAGAAGCTGGGCGAGGGCCCCAAGCTGCTGATCTACGACGCCAACACCCTGCAGACC
GGCATCCCCAGCAGATTTTCTGGCAGGGGCAGGGGCTCCGACTTCACCCTGACAATC
AGCAGCCTGCAGCCCGAGGACGTGGCCACCTACTTTTGCCAGCAGTACTACAGCGGC
TGGGCCTTCGGCGGCGTGACCAACCTGGAACTGAAGAGAGCCGTGGCCGCTCCCTCC
GTGTTCATCTTGCCACCTAGCGACGAGCAGCTGAAGTCCGGCACAGCCTCTGTCGTG
TGCCTGCTGAACAACTTCTACCCGCGCGAGGCCAAGGTGCAGTGGAAGGTGGACAAT
GCCCTGCAGTCTGGCAACAGCCAGGAAAGCGTGACCGAGCAGGACAGCAAGGACTCC
ACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAG
GTGTACGCCTGCGAAGTGACCCACCAGGGCCTGTCTAGCCGCGTGACCAAGAGCTTC
AACCGGGGCGAGTGT

DIQMTQSPSLLSASVGDRVTLNCKASQNIYKNLAWYQQKLGEGPKLLIYDANTLQTG
IPSRFSGSGSGSDFTLTISSLOQPEDVATYFCQQYYSGWAFGGVTNLELKRA
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TABLE 1-7-continued

55

12

13

14

56

chG019 light
chain variable
region nucleotide
sequence

chG019 CDRL1
chG019 CORL2
chG019 CDRL3
chG019 heavy
chain full-length

amino acid
sequence

GACATCCAGATGACCCAGAGCCCTAGCCTGCTGAGCGCCAGCGTGGGCGATAGAGTG
ACCCTGAACTGCAAGGCCAGCCAGAACATCTACAAGAACCTGGCCTGGTATCAGCAG
AAGCTGGGCGAGGGCCCCAAGCTGCTGATCTACGACGCCAACACCCTGCAGACCGGL
ATCCCCAGCAGATTTTCTGGCAGCGGCAGCGGCTCCGACTTCACCCTGACAATCAGC
AGCCTGCAGCCCGAGGACGTGGCCACCTACTTTTGCCAGCAGTACTACAGCGGCTGG
GCCTTCGGCGGCGTGACCAACCTGGAACTGAAGAGAGCC

KASQNIYKNLA

DANTLQT

QOYYSGWA

MKHLWFFLLLVAAPRWVLSQVQLQQSGAELVKPGS SVKISCKASGYTFTRNFMHWIK
QQPGNGLEWIGWIYPGDGETEYNQKNGKATLTADRSSSTAYMELSRLTSEDSAVYF
CARGVYGGFAGGYFDFWGQGVMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS TYRVVVSLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLKSPGK

TABLE 1-8

57

58

59

17

60

19

chG019 heavy

chain full-length

nucleotide
sequence

chG019 heavy
chain variable

region amino acid

sequence

chG019 heavy
chain variable

region nucleotide

sequence

chG019 CDRH1

chG019 CDRH2

ch3019 CDRH3

ATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTOCCAGATGGGTGCTGAGC
CAGGTGCAGCTGCAGCAGTCTGGCGCCGAGCTCGTGAAGCCTGGCAGCAGCGTGAAG
ATCAGCTGCAAGGCCAGCGGCTACACCTTCACCCGGAACTTCATGCACTGGATCAAG
CAGCAGCCCGGCAACGGCCTGGAATGGATCGGCTGGATCTATCCCGGCGACGGCGAG
ACAGAGTACAACCAGAAGTTCAACGGCAAGGCCACCCTGACCGCCGACAGAAGCAGT
TCCACCGCCTACATGGAACTGAGCCGGCTGACCAGCGAGGACAGCGCCGTGTACTTT
TGCGCCAGAGGCGTGTACGGCGGCTTCGCTGGCGGCTACTTCGATTTTTGGGGCCAG
GGCGTGATGGTCACCGTCAGCTCAGCCTCCACCAAGGGCCCAAGCGTCTTCCCCCTG
GCACCCTCCTCCAAGAGCACCTCTGGCGGCACAGCCGCCCTGGGCTGCCTGGTCAAG
GACTACTTCCCCGAACCCGTGACCGTGAGCTGGAACTCAGGCGCCCTGACCAGCGGC
GTGCACACCTTCCCCGCTGTCCTGCAGTCCTCAGGACTCTACTCCCTCAGCAGCGTG
GTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCAC
AAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGCCCAAATCTTGTGACAAAACT
CACACATGCCCACCCTGCCCAGCACCTGAACTCCTGGGGGGACCCTCAGTCTTCCTC
TTCCGCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGC
GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT CAAGTTCAACTGGTACGTGGAC
GGCGTGGAGGTGCATAATGCCAAGACAAAGCCCCGGGAGGAGCAGTACAACAGCACG
TACCGGGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG
TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCC
AAAGCCAAAGGCCAGCCCCGGGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAG
GAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGC
GACATCGCCGTGGAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACC
CCTGCCGTGCTGGACTCCGACGGCTCCTTCTTOCTCTACAGCAAGCTCACCGTGGAC
AAGAGCAGGTGGCAGCAGGGCAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTG
CACAACCACTACACCCAGAAGAGCCTCTCCCTGTCTCCCGGCARA

QVQLOQSGAELVKPGSSVKISCKASGYTFTRNFMHWI KQOQPGNGLEWIGWIYPGDGE
TEYNQKFNGKATLTADRSSSTAYMELSRLTSEDSAVYFCARGVYGGFAGGYFDFWGQ
GVMVTVSS

CAGGTGCAGCTGCAGCAGTCTGGCGCCGAGCTCGTGAAGCCTGGCAGCAGCGTGAAG
ATCAGCTGCAAGGCCAGCGGCTACACCTTCACCCGGAACTTCATGCACTGGATCAAG
CAGCAGCCCGGCAACGGCCTGGAATGGATCGGCTGGATCTATCCCGGCGACGGCGAG
ACAGAGTACAACCAGAAGTTCAACGGCAAGGCCACCCTGACCGCCGACAGAAGCAGT
TCCACCGCCTACATGGAACTGAGCCGGCTGACCAGCGAGGACAGCGCCGTGTACTTT
TGCGCCAGAGGCGTGTACGGCGGCTTCGCTGGCGGCTACTTCGATTTTTGGGGCCAG
GGCGTGATGGTCACCGTCAGCTCA

GYTFTRNFMH

WIYPGDGETE

GVYGGFAGGYFDF
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TABLE 1-9

61

62

63

64

65

hL02 light chain
full-length amino
acid sequence

hL02 light chain
full-length
nucleotide
sequence

hL02 light chain
variable region
amino acid
sequence

hL02 light chain
variable region
nucleotide
sequence

hL03 light chain
full-length amino
acid sequence

MVLQTQVFISLLLWISGAYGDIQMTQSPSSLSASVGDRVTITCKASOQNIYKNLAWYQ
QKPGKAPKLLIYDANTLQTGVPSRFSGSGSGSDFTLTISSLQPEDFATYFCQQYYSG
WAFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
NRGEC

ATGGTGCTGCAGACCCAGGTGTTCATCTCCCTGCTGCTGTGGATCTCCGGCGCGTAC
GOCGACATCCAGATGACCCAGAGCCCTAGCAGCCTGAGCGCCAGCGTGGGCGACAGA
GTGACCATCACATGCAAGGCCAGCCAGAACATGTACAAGAACCTGGCCTGGTATCAG
CAGAAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACGACGCCAACACCCTGCAGACC
GGCGTGCCCAGCAGATTTTCTGGCAGCGGCAGCGGCTCCGACTTCACCCTGACAATC
AGCAGCCTGCAGCCCGAGGACTTCGCCACCTACTTTTGCCAGCAGTACTACAGCGGC
TGGGCCTTCGGCCAGGGCACCAAGGTGGAAATCAAGCGTACGGTGGCCGCCCCCTCC
GTGTTCATCTTCCCCCCCTCCGACGAGCAGCTGAAGTCCGGCACCGCCTCCGTGGTG
TGCCTGCTGAATAACTTCTACCCCAGAGAGGCCAAGGTGCAGTGGAAGGTGGACAAC
GCCCTGCAGTCCGGGAACTCCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACAGC
ACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAAGCCGACTACGAGAAGCACAAG
GTGTACGCCTGCGAGGTGACCCACCAGGGCCTGAGCTCCCCCGTCACCAAGAGCTTC
AACAGGGGGGAGTGT

DIQMTQSPSSLSASVGDRVTITCKASQNIYKNLAQYQQKPGKAPKLLIYDANTLQTG
VPSRFSGSGSGSDFTLTISSLOQPEDFATYFCQQYYSGWAFGQGTKVEIKRT

GACATCCAGATGACCCAGAGCCCTAGCAGCCTGAGCGCCAGCGTGGGCGACAGAGTG
ACCATCACATOCAAGGCCAGCCAGAACATCTACAAGAACCTGGCCTGGTATCAGCAG
AAGCCCGGCAAGGCCCCCAAGCTGCTGATCTACGACGCCAACACCCTGCAGACCGGL
GTGCCCAGCAGATTTTCTGGCAGCGGCAGCGGCTCCGACTTCACCCTGACAATCAGC
AGCCTGCAGCCCGAGGACTTCGCCACCTACTTTTGCCAGCAGTACTACAGCGGCTGG
GCCTTCGGCCAGGGCACCAAGGTGGAAATCAAGCGTACG

MVLQTQVFISLLLWISGAYGDIQMTQSPSSLSASVGDRVTITCKASOQNIYKNLAWYQ
QKLGEGPKLLIYDANTLQTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYYSG
WAFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF

NRGEC

TABLE 1-10

66

67

68

69

hL03 light chain
full-length
nucleotide
sequence

hL03 light chain
variable region
amino acid
sequence

hL03 light chain
variable region
nucleotide
sequence

hHO1l heavy chain
full-length amino
acid sequence

ATGGTGCTGCAGACCCAGGTGTTCATCTCCCTGCTGCTGTGGATCTCCGGCGCGTAC
GGCGACATCCAGATGACCCAGAGCCCTAGCAGCCTGAGCGCCAGCGTGGGCGACAGA
GTGACCATCACATGCAAGGCCAGCCAGAACATCTACAAGAACCTGGCCTGGTATCAG
CAGAAGCTGGGCGAGGGCCCCAAGCTGCTGATCTACGACGCCAACACCCTGCAGACC
GGCGTGCCCAGCAGATTTTCTGGCAGCGGCTCCGGCACCGACTTCACCCTGACAATC
AGCAGCCTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACTACAGCGGC
TGGGCCTTTGGCCAGGGCACCAAGGTGGAAATCAAGCGTACGGTGGCCGCCCCCTCC
GTGTTCATCTTCCCCCCCTCCGACGAGCAGCTGAAGTCCGGCACCGCCTCCGTGGTG
TGCCTGCTGAATAACTTCTACCCCAGAGAGGCCAAGGTGCAGTGGAAGGTGGACAAC
GCCCTGCAGTCCGGGAACTCCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACAGT
ACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAAGCCGACTACGAGAAGCACAAG
GTGTACGCCTGCGAGGTGACCCACCAGGGCCTGAGCTCCCCCGTCACCAAGAGCTTC
AACAGGGGGGAGTGT

DIQMTQSPSSLSASVGDRVTITCKASQNIYKNLAWYQQOKLGEGPKLLIYDANTLQTG
VPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQYYSGWAFGQGTVEIKRT

GACATCCAGATGACCCAGAGCCCTAGCAGCCTGAGCGCCAGCGTGGGCGACAGAGTG
ACCATCACATGCAAGGCCAGCCAGAACATCTACAAGAACCTGGCCTGGTATCAGCAG
AAGCTGGGCGAGGGCCCCAAGCTGCTGATCTACGACGCCAACACCCTGCAGACCGGC
GTGCCCAGCAGATTTTCTGGCAGCGGCTCCGGCACCGACTTCACCCTGACAATCAGC
AGCCTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTACTACAGCGGCTGG
GCCTTTGGCCAGGGCACCAAGGTGGAAATCAAGCGTACG

MKWLWFFLLLVAAPRWVLSEVQLVQSGAEVKKPGASVKVSCKASGY TFTRNFMHWVR
QAPGQGLEWMGWIYPGDGETEYAQKFQGRVTITADTSTSTAYMELSSLRSEDTAVYY
CARGVYGGFAGGYFDFWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS TYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK
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TABLE 1-11

70

71

72

hHO1l heavy chain
full-length
nucleotide
sequence

hHO1l heavy chain
variable region
amino acid
sequence

hHO1l heavy chain
variable region
nucleotide
sequence

ATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTGCTGAGC
GAAGTGCAGCTGGTGCAGTCTGGCGCCGAAGTGAAGAAACCAGGCGCCAGCGTGAAG
GTGTOCTGCAAGGCCAGCGGCTACACCTTTACCCGGAACTTCATGCACTGGGTGCGC
CAGGCTCCAGGCCAGGGACTGGAATGGATGGGCTGGATCTATCCCGGCGACGGCGAG
ACAGAGTACGCCCAGAAATTCCAGGGCAGAGTGACCATCACCGCCGACACCAGCACC
TCCACCGCCTACATGGAACTGAGCAGCCTGCGGAGCGAGGACACCGCCGTGTACTAT
TGTGCCAGAGGCGTGTACGGCGGCTTCGCTGGCGGCTACTTCGATTTTTGGGGCCAG
GGCACCCTCGTGACCGTCAGCTCAGCCTCCACCAAGGGCCCAAGCGTCTTCCCCCTG
GCACCCTCCTCCAAGAGCACCTCTGGCGGCACAGCCGCCCTGGGCTGCCTGGTCAAG
GACTACTTCCCCGAACCCGTGACCGTGAGCTGGAACTCAGGCGCCCTGACCAGCGGL
GTGCACACCTTGCCCGCTGTCCTGCAGTCCTCAGGACTCTACTCCCTCAGCAGCGTG
GTGACCGTGCCGTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCAC
AAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGCCCAAATCTTGTGACAARAACT
CACACATGGCCACCCTGCCCAGCACCTGAACTCCTGGGGGGACCCTCAGTCTTCCTC
TTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCGGGACCGCTGAGGTCACATGC
GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT CAAGTTCAACTGGTACGTGGAC
GGCGTGGAGGTGCATAATGCCAAGACAAAGCCCCGGGAGGAGCAGTACAACAGCACG
TACCGGGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG
TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCC
AAAGCCAAAGGCCAGCCCCGGGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAG
GAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGC
GACATCGCCGTGGAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACC
CCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGAC
AAGAGCAGGTGGCAGCAGGGCAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTG
CACAACCACTACACCCAGAAGAGCCTCTCCCTGTCTCCCGGCAAA

EVQLVQSGAEVKKPGASVKVSCKASGYTF TRNFMHWVRQAPGQGLEWMGWIYPGDGE
TEYAQKFQGRVTITADTSTSTAYMELSSLRSEDTAVYYCARGVYGGFAGGYFDFWGQ
GTLVTVSS

GAAGTGCAGCTGGTGCAGTCTGGCGCCGAAGTGAAGAAACCAGGCGCCAGCGTGAAG
GTGTCCTGCAAGGCCAGCGGCTACACCTTTACCCGGAACTTCATGCACTGGGTGCGC
CAGGCTCCAGGCCAGGGACTGGAATGGATGGGCTGGATCTATCCCGGCGACGGCGAG
ACAGAGTACGCCCAGAAATTCCAGGGCAGAGTGACCATCACCGCCGACACCAGCACC
TCCACCGCCTACATGGAACTGAGCAGCCTGCGGAGCGAGGACACCGCCGTGTACTAT
TGTGCCAGAGGCGTGTACGGCGGCTTCGCTGGCGGCTACTTCGATTTTTGGGGCCAG
GGCACCCTCGTGACCGTCAGCTCA

TABLE 1-12

73

74

hHO02 heavy chain
full-length amino
acid sequence

hHO02 heavy chain
full-length
nucleotide
sequence

MKHLWFFLLLVAAPRWVLSEVQLVQSGAEVKKPGASVKVSCKASGY TFTRNFMHWVR
QAPGQGLEWMGWIYPGDGETEYNQKFQGRVTITADRSTSTAYMELSSLRSEDTAVYF
CARGVYGGFAGGYFDFWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS TYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

ATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTGCTGAGC
GAAGTGCAGCTGGTGCAGTCTGGCGCCGAAGTGAAGAAACCAGGCGCCAGCGTGAAG
GTGTCCTGCAAGGCCAGGGGCTACACCTTTACCCGGAACTTCATGCACTGGGTGCGC
CAGGCTCCAGGCCAGGGACTGGAATGGATGGGCTGGATCTATCCCGGCGACGGCGAG
ACAGAGTACAACCAGAAATTCCAGGGCAGAGTGACCATCACCGCCGACAGAAGCACC
AGCACCGCCTACATGGAACTGAGCAGGCTGCGGAGCGAGGATACCGCCGTGTACTTC
TGTGCCAGAGGCGTGTACGGCGGCTTCGCTGGCGGCTACTTCGATTTTTGGGGCCAG
GGCACCCTCGTGACCGTCAGCTCAGCCTCCACCAAGGGCCCAAGCGTCTTCCCCCTG
GCACCGTCCTCCAAGAGCACCTCTGGCGGCACAGCCGCCCTGGGCTGCCTGGTCAAG
GACTACTTCCCCGAACCCGTGACCGTGAGCTGGAACTCAGGCGCCCTGACCAGCGGL
GTGCACACCTTCCCCGCTGTCCTGCAGTCCTCAGGACTCTACTCCCTCAGCAGCGTG
GTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCAC
AAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGCCCAAATCTTGTGACAAAACT
CACACATGCCCACCCTGCCCAGCACCTGAACTCCTGGGGGGACCCTCAGTCTTCCTC
TTCCCGCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGC
GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT CAAGTTCAACTGGTACGTGGAC
GGCGTGGAGGTGCATAATGCCAAGACAAAGCCCCGGGAGGAGCAGTACAACAGCACG
TACCGGGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG
TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCC
AAAGCCAAAGGCCAGCCCCGGGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAG
GAGATGACCAAGAACCAGGTCAGGCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGC
GACATCGCCGTGGAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACC
CCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGAC
AAGAGCAGGTGGCAGCAGGGCAACGTGTTCTCATGCTCCGTGATGCATGAGGCTCTG
CACAACCACTACACCCAGAAGAGCCTCTCCCTGTCTCCGGGCAAA
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TABLE 1-12-continued

75

hHO02 heavy chain
variable region
amino acid
sequence

EVQLVQSGAEVKKPGASVKVSCKASGYTFTRNFMHWVRQAPGQGLEWMGWIYPGDGE
TEYNQKFQGRVTITADRSTSTAYMELSSLRSEDTAVYFCARGVYGGFAGGYFDFWGQ
GTLVTVSS

TABLE 1-13

76

77

78

hHO02 heavy chain
variable region
nucleotide
sequence

hHO04 heavy chain
full-length amino
acid sequence

hHO04 heavy chain
full-length
nucleotide
sequence

GAAGTGCAGCTGGTGCAGTCTGGCGCCGAAGTGAAGAAACCAGGCGCCAGCGTGAAG
GTGTGCTGCAAGGCCAGCGGCTACACCTTTACCCGGAACTTCATGCACTGGGTGCGC
CAGGCTCCAGGCCAGGGACTGGAATGGATGGGCTGGATCTATCCCGGCGACGGCGAG
ACAGAGTACAACCAGAAATTCCAGGGCAGAGTGACCATCACCGCCGACAGAAGCACC
AGCACCGCCTACATGGAACTGAGCAGCCTGCGGAGCGAGGATACCGCCGTGTACTTC
TGTGCCAGAGGCGTGTACGGCGGCTTCGCTGGCGGCTACTTCGATTTTTGGGGCCAG
GGCACCCTCGTGACCGTCAGCTCA

MKHLWFFLLLVAAPRWVLSQVQLVQSGAEVKKPGASVKVSCKASGY TFTRNFMHWIR
QAPGQGLEWMGWIYPGDGETEYAQKFQGRVTLTADRSTSTAYMELSSLRSEDTAVYY
CARGVYGGFAGGYFDFWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
KPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS TYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

ATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTGCTGAGC
CAGGTGCAGCTGGTGCAGTCTGGCGCCGAAGTGAAGAAACCAGGCGCCAGCGTGAAG
GTGTCCTGCAAGGCCAGCGGCTACACCTTTACCCGGAACTTCATGCACTGGATCCGG
CAGGCCCCTGGACAGGGCCTGGAATGGATGGGCTGGATCTATCCCGGCGACGGCGAG
ACAGAGTACGCCCAGAAATTCCAGGGCAGAGTGACCCTGACCGCCGACAGAAGCACC
AGCACCGCCTACATGGAACTGAGCAGCCTGCGGAGCGAGGACACCGCCGTGTACTAT
TGTGCCAGAGGCGTGTACGGCGGCTTCGCTGGCGGCTACTTCGATTTTTGGGGCCAG
GGCACCCTCGTGACCGTCAGCTCAGCCTCCACCAAGGGCCCAAGCGTCTTCCCCCTG
GCACCCTCCTCCAAGAGCACCTCTGGCGGCACAGCCGCCCTGGGCTGCCTGGTCAAG
GACTACTTGCCCGAACCCGTGACCGTGAGCTGGAACTCAGGCGCCCTGACCAGCGGL
GTGCACACCTTCCCCGCTGTCCTGCAGTCCTCAGGACTCTACTCCCTCAGCAGCGTG
GTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCAC
AAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGCCCAAATCTTGTGACAAAACT
CACACATGCCCACCCTGCCCAGCACCTGAACTCCTGGGGGGACCCTCAGTCTTCCTC
TTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGC
GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT CAAGTTCAACTGGTACGTGGAC
GGCGTGGAGGTGCATAATGCCAAGACAAAGCCCCGGGAGGAGCAGTACAACAGCACG
TACCGGGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG
TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCGCCATCGAGAAAACCATCTCC
AAAGCCAAAGGCCAGCCCCGGGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAG
GAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGC
GACATCGCCGTGGAGTGGGAGAGCAATGGCCAGGCCGAGAACAACTACAAGACCACC
CCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGAC
AAGAGCAGGTGGCAGCAGGGCAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTG
CACAACCACTACACCCAGAAGAGCCTCTCCCTGTCTGCCGGCARAA

TABLE 1-14

79

80

hHO04 heavy chain
variable region
amino acid

sequence

hHO04 heavy chain
variable region
nucleotide

sequence

QVQLVQSGAEVKKPGASVKVSCKASGYTFTRNFMHWIRQAPGQGLEWMGWIYPGDGE
TEYAQKFQGRVILTADRSTSTAYMELSSLRSEDTAVYYCARGVYGGFAGGYFDFWGQ
GTLVTVSS

CAGGTGCAGCTGGTGCAGTCTGGCGCCGAAGTGAAGAAACCAGGCGCCAGCGTGAAG
GTGTCCTGCAAGGCCAGCGGCTACACCTTTACCCGGAACTTCATGCACTGGATCCGG
CAGGCCCCTGGACAGGGCCTGGAATGGATGGGCTGGATCTATCCGGGCGACGGCGAG
ACAGAGTACGCCCAGAAATTCCAGGGCAGAGTGACCCTGACCGCCGACAGAAGCACC
AGCACCGCCTACATGGAACTGAGCAGCCTGCGGAGCGAGGACACCGCCGTGTACTAT
TGTGCCAGAGGCGTGTACGGCGGCTTCGCTGGCGGCTACTTCGATTTTTGGGGCCAG
GGCACCCTCGTGACCGTCAGCTCA
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TABLE 1-14-continued
81  NOV0712 light MVLQTQVFISLLLWISGAYGDIQMTQSPSSLSASVGDRVTI TCRASQS ISSYLNWYQ

82

83

chain full-length
amino acid
sequence

NOV0712 light
chain full-length
nucleotide
sequence

NOV0712 heavy
chain full-length
amino acid
sequence

QKPGKAPKLLIYAVSTLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSGTF
PPTTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKYV
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC

ATGGTGCTGCAGACCCAGGTGTTCATCTCCCTGCTGCTGTGGATCTCCGGCGCGTAC
GGCGACATCCAGATGACCCAGAGCCCTAGCAGGCTGAGCGCCAGGGTGGGCGACAGA
GTGACCATCACCTGTAGAGCCAGCCAGAGGATCAGGAGCTACCTGAACTGGTATGAG
CAGAAGGCCGGCAAGGCCGCCAAACTGCTGATCTAGGCCGTGTCCACACTGCAGAGC
GGCGTGCCCAGGAGATTTTCTGGGAGCGGCTCCGGCACCGACTTCACCCTGAGAATC
AGGAGCCTGCAGCCCGAGGACTTCGCCACCTACTACTGTCAGCAGTCCGGCACCTTC
CCCCCCACCACATTTGGCCAGGGCACCAAGGTGGAAATCAAGCGTACGGTGGCCGCC
CCCTCCGTGTTCATCTTCCCGCCCTCCGACGAGCAGCTGAAGTCCGGCACCGCCTCC
GTGGTGTGGCTGCTGAATAACTTCTACCCGAGAGAGGCCAAGGTGCAGTGGAAGGTG
GAGAACGCGCTGCAGTCCGGGAACTCCCAGGAGAGCGTGACCGAGCAGGACAGCAAG
GAGAGCACCTACAGGCTGAGGAGCACCCTGACCCTGAGGAAAGCCGACTACGAGAAG
CACAAGGTGTACGCCTGCGAGGTGACCCACCAGGGCCTGAGGTCGCCGGTCACCAAG
AGCTTGAACAGGGGGGAGTGT

MKHLWFFLLLVAAPRWVLSQVQLLESGGGLVQPGGSLRLSCAASGF TFSSHGMHWVR
QAPGKGLEWVSVISGSGSNTGYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY
CARQWGSYAFDSWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSN
TKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS TYRVVSVLTVLHQDWLNGKEYKCK
VSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFEFSCSVMHEALHNHY
TQKSLSLSPGK

TABLE 1-15

84

NOV0712 heavy
chain full-length
nucleotide
sequence

ATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTGCTGAGC
CAGGTGCAGCTGCTGGAATCTGGCGGAGGACTGGTGCAGCCTGGCGGCTCTCTGAGA
CTGTCTTGTGCCGCCAGGGGCTTGACCTTCAGCAGCCACGGAATGCACTGGGTGCGC
CAGGCCCCTGGAAAGGGACTGGAATGGGTGTCCGTGATCAGCGGCAGCGGCTCCAAT
ACCGGCTACGCCGATAGCGTGAAGGGCCGGTTCACCATCAGCCGGGACAACAGCAAG
AAGACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGACACCGCCGTGTACTAT
TGTGCCAGACAGTGGGGCAGCTACGCCTTCGATTCTTGGGGCCAGGGCACCCTCGTG
ACCGTCAGCTCAGCCTCCACCAAGGGCCCAAGCGTCTTCCCCCTGGCACCCTCCTCC
AAGAGGACCTCTGGCGGGACAGCGGCCCTGGGCTGCCTGGT CAAGGACTACTTCCCC
GAACCCGTGACCGTGAGCTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTC
CCCGCTGTCCTGCAGTGCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCC
TCGAGCAGGTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAAC
ACCAAGGTGGACAAGAGAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCA
CCCTGCCCAGCACCTGAACTCCTGGGGGGACCCTCAGTCTTCCTCTTCCCCOCARAAA
CCCAAGGACACGCTCATGATCTCGCGGACCCCTGAGGTCACATGCGTGGTGGTGGAC
GTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTG
CATAATGCCAAGACAAAGCCCCGGGAGGAGCAGTACAACAGCACGTACCGGGTGGTC
AGGGTCCTGACCGTGCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAG
GTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGT
CAGCCCCGGGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAG
AACCAGGTCAGGCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTG
GAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACCCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG
CAGCAGGGCAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTAC
ACCCAGAAGAGCCTCTCCCTGTCTCCCGGCAAA

In the present description, Tables 1-1 to 1-15 are also 55 3447-3448; Yoshida, H. et al., Animal Cell Technology:

collectively referred to as Table 1.

Further examples of the antibody of the present invention
can include a human antibody binding to CDH6. The
anti-CDH6 human antibody means a human antibody hav-
ing only the gene sequence of an antibody derived from
human chromosomes. The anti-CDH6 human antibody can
be obtained by a method using a human antibody-producing
mouse having a human chromosomal fragment comprising
the heavy chain and light chain genes of a human antibody
(see Tomizuka, K. et al., Nature Genetics (1997) 16, p.
133-143; Kuroiwa, Y. et al., Nucl. Acids Res. (1998) 26, p.

60

65

Basic and Applied Aspects vol. 10, p. 69-73 (Kitagawa, Y.,
Matsuda, T. and Iijima, S. eds.), Kluwer Academic Publish-
ers, 1999; Tomizuka, K. et al., Proc. Natl. Acad. Sci. USA
(2000) 97, p. 722-727; etc.).

Such a human antibody-producing mouse can be specifi-
cally produced by using a genetically modified animal, the
gene loci of endogenous immunoglobulin heavy chain and
light chain of which have been disrupted and instead the
gene loci of human immunoglobulin heavy chain and light
chain have been then introduced using a yeast artificial
chromosome (YAC) vector or the like, then producing a
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knock-out animal and a transgenic animal from such a
genetically modified animal, and then breeding such animals
with one another.

Otherwise, the anti-CDH6 human antibody can also be
obtained by transforming eukaryotic cells with cDNA
encoding each of the heavy chain and light chain of such a
human antibody, or preferably with a vector comprising the
c¢DNA, according to genetic recombination techniques, and
then culturing the transformed cells producing a genetically
modified human monoclonal antibody, so that the antibody
can be obtained from the culture supernatant.

In this context, eukaryotic cells, and preferably, mamma-
lian cells such as CHO cells, lymphocytes or myelomas can,
for example, be used as a host.

Furthermore, a method of obtaining a phage display-
derived human antibody that has been selected from a
human antibody library (see Wormstone, 1. M. et al., Inves-
tigative Ophthalmology & Visual Science. (2002) 43 (7), p.
2301-2308; Carmen, S. et al., Briefings in Functional
Genomics and Proteomics (2002), 1 (2), p. 189-203; Siri-
wardena, D. et al., Ophthalmology (2002) 109 (3), p. 427-
431; etc.) is also known.

For example, a phage display method, which comprises
allowing the variable regions of a human antibody to express
as a single chain antibody (scFv) on the surface of phages,
and then selecting a phage binding to an antigen, can be
applied (Nature Biotechnology (2005), 23, (9), p. 1105-
1116).

By analyzing the phage gene that has been selected
because of its binding ability to the antigen, DNA sequences
encoding the variable regions of a human antibody binding
to the antigen can be determined.

Once the DNA sequence of scFv binding to the antigen is
determined, an expression vector having the aforementioned
sequence is produced, and the produced expression vector is
then introduced into an appropriate host and can be allowed
to express therein, thereby obtaining a human antibody
(International Publication Nos. W092/01047, WO092/
20791, W093/06213, W093/11236, W093/19172, WO95/
01438, and W095/15388, Annu. Rev. Immunol (1994) 12,
p. 433-455, Nature Biotechnology (2005) 23 (9), p. 1105-
1116).

If a newly produced human antibody binds to a partial
peptide or a partial three-dimensional structure to which any
one rat anti-human CDH6 antibody, chimeric anti-human
CDH6 antibody or humanized anti-human CDH6 antibody
described in the present description (e.g., the rG019 anti-
body, the rGO55 antibody, the rGO56 antibody, the rG061
antibody, the chG019 antibody, the HO11.02 antibody, the
HO02L.02 antibody, the HO2L.O3 antibody or the H04L.02
antibody) binds, it can be determined that the human anti-
body binds to the same epitope to which the rat anti-human
CDHB6 antibody, the chimeric anti-human CDHG6 antibody or
the humanized anti-human CDH6 antibody binds. Alterna-
tively, by confirming that the human antibody competes with
the rat anti-human CDH6 antibody, the chimeric anti-human
CDH6 antibody or the humanized anti-human CDH6 anti-
body described in the present description (e.g., the rG019
antibody, the rGO55 antibody, the rG056 antibody, the rG061
antibody, the chG019 antibody, the HO11.02 antibody, the
HO02L.02 antibody, the HO2L.O3 antibody or the H04L.02
antibody) in the binding of the antibody to CDH6 (e.g., the
human antibody interferes with the binding of the rG019
antibody, the rGO55 antibody, the rG056 antibody, the rG061
antibody, the chG019 antibody, the HO11.02 antibody, the
HO02L.02 antibody, the HO2L.O3 antibody or the H04L.02
antibody to CDH6, preferably EC3 of CDHS6), it can be
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determined that the human antibody binds to the same
epitope to which the rat anti-human CDH6 antibody, the
chimeric anti-human CDH6 antibody or the humanized
anti-human CDH6 antibody described in the present descrip-
tion binds, even if the specific sequence or structure of the
epitope has not been determined. In the present description,
when it is determined by at least one of these determination
methods that the human antibody “binds to the same
epitope”, it is concluded that the newly prepared human
antibody “binds to the same epitope” as that for the rat
anti-human CDH6 antibody, the chimeric anti-human CDH6
antibody or the humanized anti-human CDH6 antibody
described in the present description. When it is confirmed
that the human antibody binds to the same epitope, then it is
expected that the human antibody should have a biological
activity equivalent to that of the rat anti-human CDH6
antibody, the chimeric anti-human CDH6 antibody or the
humanized anti-human CDH6 antibody (e.g., the rG019
antibody, the rGO55 antibody, the rG056 antibody, the rG061
antibody, the chG019 antibody, the H011.02 antibody, the
HO021.02 antibody, the HO2L.0O3 antibody or the H04L.02
antibody).

The chimeric antibodies, the humanized antibodies, or the
human antibodies obtained by the above-described methods
are evaluated for their binding activity against the antigen
according to a known method, etc., so that a preferred
antibody can be selected.

One example of another indicator for comparison of the
properties of antibodies can include the stability of an
antibody. A differential scanning calorimeter (DSC) is an
apparatus capable of promptly and exactly measuring a
thermal denaturation midpoint (Tm) serving as a good
indicator for the relative structural stability of a protein. By
using DSC to measure Tm values and making a comparison
regarding the obtained values, differences in thermal stabil-
ity can be compared. It is known that the preservation
stability of an antibody has a certain correlation with the
thermal stability of the antibody (Lori Burton, et al., Phar-
maceutical Development and Technology (2007) 12, p.
265-273), and thus, a preferred antibody can be selected
using thermal stability as an indicator. Other examples of the
indicator for selection of an antibody can include high yield
in suitable host cells and low agglutination in an aqueous
solution. For example, since an antibody with the highest
yield does not always exhibit the highest thermal stability, it
is necessary to select an antibody most suitable for admin-
istration to a human by comprehensively determining it
based on the aforementioned indicators.

The antibody of the present invention also includes a
modification of an antibody. The modification is used to
mean the antibody of the present invention, which is chemi-
cally or biologically modified. Examples of such a chemical
modification include the binding of a chemical moiety to an
amino acid skeleton, and the chemical modification of an
N-linked or O-linked carbohydrate chain. Examples of such
a biological modification include antibodies which have
undergone a posttranslational modification (e.g., N-linked or
O-linked glycosylation, N-terminal or C-terminal process-
ing, deamidation, isomerization of aspartic acid, oxidation
of methionine, and conversion of N-terminal glutamine or
N-terminal glutamic acid to pyroglutamic acid), and anti-
bodies, to the N-terminus of which a methionine residue is
added as a result of having been allowed to be expressed
using prokaryote host cells. In addition, such a modification
is also meant to include labeled antibodies for enabling
detection or isolation of the antibody of the present inven-
tion or an antigen, for example, an enzymatically labeled
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antibody, a fluorescently labeled antibody, and an affinity-
labeled antibody. Such a modification of the antibody of the
present invention is useful for the improvement of the
stability and retention in blood of an antibody; a reduction
in antigenicity; detection or isolation of an antibody or an
antigen; etc.

Moreover, by regulating a sugar chain modification (gly-
cosylation, de-fucosylation, etc.) that binds to the antibody
of the present invention, antibody-dependent cellular cyto-
toxic activity can be enhanced. As techniques of regulating
the sugar chain modification of an antibody, those described
in International Publication Nos. W(01999/54342, W0O2000/
61739, and W02002/31140, etc. are known, though the
techniques are not limited thereto. The antibody of the
present invention also includes antibodies in respect of
which the aforementioned sugar chain modification has been
regulated.

Once an antibody gene is isolated, the gene can be
introduced into an appropriate host to produce an antibody,
using an appropriate combination of a host and an expres-
sion vector. A specific example of the antibody gene can be
a combination of a gene encoding the heavy chain sequence
of the antibody described in the present description and a
gene encoding the light chain sequence of the antibody
described therein. Upon transformation of host cells, such a
heavy chain sequence gene and a light chain sequence gene
may be inserted into a single expression vector, or these
genes may instead each be inserted into different expression
vectors.

When eukaryotic cells are used as hosts, animal cells,
plant cells or eukaryotic microorganisms can be used. In
particular, examples of the animal cells can include mam-
malian cells such as COS cells which are monkey cells
(Gluzman, Y., Cell (1981) 23, p. 175-182, ATCC CRL-
1650), mouse fibroblasts NIH3T3 (ATCC No. CRL-1658), a
dihydrofolate reductase-deficient cell line of Chinese ham-
ster ovary cells (CHO cells, ATCC CCL-61) (Urlaub, G. and
Chasin, L. A. Proc. Natl. Acad. Sci. U.S.A. (1980) 77, p.
4126-4220), and FreeStyle 293F cells (Invitrogen Corp.).

When prokaryotic cells are used as hosts, Escherichia coli
or Bacillus subtilis can be used, for example.

An antibody gene of interest is introduced into these cells
for transformation, and the transformed cells are then cul-
tured in vitro to obtain an antibody. In the aforementioned
culture, there are cases where yield is different depending on
the sequence of the antibody, and thus, it is possible to select
an antibody, which is easily produced as a medicament, from
antibodies having equivalent binding activity, using the
yield as an indicator. Accordingly, the antibody of the
present invention also includes an antibody obtained by the
above-described method for producing an antibody, which
comprises a step of culturing the transformed host cells and
a step of collecting an antibody of interest or a functional
fragment of the antibody from the culture obtained in the
aforementioned step.

It is known that the lysine residue at the carboxyl terminus
of the heavy chain of an antibody produced in cultured
mammalian cells is deleted (Journal of Chromatography A,
705: 129-134 (1995)), and also, it is known that the two
amino acid residues at the heavy chain carboxyl terminus,
glycine and lysine, are deleted, and that the proline residue
newly positioned at the carboxyl terminus is amidated
(Analytical Biochemistry, 360: 75-83 (2007)). However,
such deletion and modification of these heavy chain
sequences does not have an influence on the antigen-binding
activity and effector function (activation of complement,
antibody-dependent cellular cytotoxicity, etc.) of an anti-
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body. Accordingly, the antibody according to the present
invention also includes an antibody that has undergone the
aforementioned modification, and a functional fragment of
the antibody, and specific examples of such an antibody
include a deletion mutant comprising a deletion of 1 or 2
amino acids at the heavy chain carboxyl terminus, and a
deletion mutant formed by amidating the aforementioned
deletion mutant (e.g., a heavy chain in which the proline
residue at the carboxyl-terminal site is amidated). However,
deletion mutants involving a deletion at the carboxyl termi-
nus of the heavy chain of the antibody according to the
present invention are not limited to the above-described
deletion mutants, as long as they retain antigen-binding
activity and effector function. Two heavy chains constituting
the antibody according to the present invention may be any
one type of heavy chain selected from the group consisting
of a full-length antibody and the above-described deletion
mutants, or may be a combination of any two types selected
from the aforementioned group. The ratio of individual
deletion mutants can be influenced by the types of cultured
mammalian cells that produce the antibody according to the
present invention, and the culture conditions. Examples of
the main ingredient of the antibody according to the present
invention can include antibodies where one amino acid
residue is deleted at each of the carboxyl termini of the two
heavy chains.

Examples of the isotype of the antibody of the present
invention can include IgG (IgG1, 1gG2, IgG3, and IgG4).
Among others, IgG1 and 1gG4 are preferable.

Examples of the biological activity of an antibody can
generally include antigen-binding activity, activity of being
internalized into cells expressing an antigen by binding to
the antigen, activity of neutralizing the activity of an anti-
gen, activity of enhancing the activity of an antigen, anti-
body-dependent cellular cytotoxic (ADCC) activity,
complement-dependent cytotoxic (CDC) activity, and anti-
body-dependent cellular phagocytosis (ADCP). The func-
tion of the antibody according to the present invention is
binding activity against CDH6 and is preferably the activity
of'being internalized into CDH6-expressing cells by binding
to CDH6. Moreover, the antibody of the present invention
may have ADCC activity, CDC activity and/or ADCP activ-
ity, as well as cellular internalization activity.

The obtained antibody can be purified to a homogenous
state. For separation and purification of the antibody, sepa-
ration and purification methods used for ordinary proteins
may be used. For example, column chromatography, filtra-
tion, ultrafiltration, salting-out, dialysis, preparative poly-
acrylamide gel electrophoresis, and isoelectric focusing are
appropriately selected and combined with one another, so
that the antibody can be separated and purified (Strategies
for Protein Purification and Characterization: A Laboratory
Course Manual, Daniel R. Marshak et al. eds., Cold Spring
Harbor Laboratory Press (1996); and Antibodies: A Labo-
ratory Manual. Ed Harlow and David Lane, Cold Spring
Harbor Laboratory (1988)), though examples of the separa-
tion and purification methods are not limited thereto.

Examples of the chromatography can include affinity
chromatography, ion exchange chromatography, hydropho-
bic chromatography, gel filtration chromatography, reverse
phase chromatography, and absorption chromatography.

These chromatographic techniques can be carried out
using liquid chromatography such as HPL.C or FPLC.

Examples of the column used in the affinity chromatog-
raphy can include a Protein A column and a Protein G
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column. Examples of the column involving the use of
Protein A can include Hyper D, POROS, and Sepharose F.
F. (Pharmacia).

Also, using an antigen-immobilized carrier, the antibody
can be purified by utilizing the binding activity of the
antibody to the antigen.

3. Anti-CDH6 Antibody-Drug Conjugate

(1) Drug

The anti-CDH6 antibody obtained in the above “2. Pro-
duction of anti-CDH6 antibody” can be conjugated to a drug
via a linker structure moiety to prepare an anti-CDH6
antibody-drug conjugate. The drug is not particularly limited
as long as it has a substituent or a partial structure that can
be connected to a linker structure. The anti-CDH6 antibody-
drug conjugate can be used for various purposes according
to the conjugated drug. Examples of such a drug can include
substances having antitumor activity, substances effective
for blood diseases, substances effective for autoimmune
diseases, anti-inflammatory substances, antimicrobial sub-
stances, antifungal substances, antiparasitic substances, anti-
viral substances, and anti-anesthetic substances.

(1)-1 Antitumor Compound

An example using an antitumor compound as a compound
to be conjugated in the anti-CDH6 antibody-drug conjugate
of the present invention will be described below. The
antitumor compound is not particularly limited as long as the
compound has an antitumor effect and has a substituent or a
partial structure that can be connected to a linker structure.
Upon cleavage of a part or the whole of the linker in tumor
cells, the antitumor compound moiety is released so that the
antitumor compound exhibits an antitumor effect. As the
linker is cleaved at a connecting position with the drug, the
antitumor compound is released in its original structure to
exert its original antitumor effect.

The anti-CDH6 antibody obtained in the above “2. Pro-
duction of anti-CDH6 antibody™ can be conjugated to the
antitumor compound via a linker structure moiety to prepare
an anti-CDH6 antibody-drug conjugate.

As one example of the antitumor compound used in the
present invention, exatecan, a camptothecin derivative ((1S,
9S)-1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-
methyl-1H,12H-benzo[de|pyrano[3',4":6,7]indolizino[ 1,2-
b]quinoline-10,13(9H,15H)-dione  represented by the
following formula) can preferably be used.

[Formula 5]
“\\\NHZ

Me

The compound can be easily obtained by, for example, a
method described in U.S. Patent Publication No. US2016/
0297890 or other known methods, and the amino group at
position 1 can be preferably used as a connecting position to
the linker structure. Further, exatecan may be released in
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tumor cells while a part of the linker is still attached thereto.
However, the compound exerts an excellent antitumor effect
even in such a state.

Since exatecan has a camptothecin structure, it is known
that the equilibrium shifts to a structure with a formed
lactone ring (closed ring) in an acidic aqueous medium (e.g.,
of the order of pH 3) whereas the equilibrium shifts to a
structure with an opened lactone ring (open ring) in a basic
aqueous medium (e.g., of the order of pH 10). A drug
conjugate into which exatecan residues corresponding to
such a closed ring structure and an open ring structure have
been introduced is also expected to have an equivalent
antitumor effect, and it is needless to say that any of such
drug conjugate is included within the scope of the present
invention.

Other examples of the antitumor compound can include
antitumor compounds described in the literature (Pharma-
cological Reviews, 68, p. 3-19, 2016). Specific examples
thereof can include doxorubicin, calicheamicin, dolastatin
10, auristatins such as monomethyl auristatin E (MMAE)
and monomethyl auristatin F (MMAF), maytansinoids such
as DM1 and DM4, a pyrrolobenzodiazepine dimer SG2000
(SJG-136), a camptothecin derivative SN-38, duocarmycins
such as CC-1065, amanitin, daunorubicin, mitomycin C,
bleomycin, cyclocytidine, vincristine, vinblastine, methotr-
exate, platinum-based antitumor agents (cisplatin and
derivatives thereof), and Taxol and derivatives thereof.

In the antibody-drug conjugate, the number of conjugated
drug molecules per antibody molecule is a key factor having
an influence on the efficacy and safety thereof. The produc-
tion of the antibody-drug conjugate is carried out by speci-
fying reaction conditions such as the amounts of starting
materials and reagents used for reaction, so as to attain a
constant number of conjugated drug molecules. Unlike the
chemical reaction of a low-molecular-weight compound, a
mixture containing different numbers of conjugated drug
molecules is usually obtained. The number of conjugated
drug molecules per antibody molecule is defined and indi-
cated as an average value, i.e., the average number of
conjugated drug molecules. Unless otherwise specified, i.e.,
except in the case of representing an antibody-drug conju-
gate having a specific number of conjugated drug molecules
that is included in an antibody-drug conjugate mixture
having different numbers of conjugated drug molecules, the
number of conjugated drug molecules according to the
present invention also means an average value as a rule. The
number of exatecan molecules conjugated to an antibody
molecule is controllable, and as an average number of
conjugated drug molecules per antibody, approximately 1 to
10 exatecan molecules can be conjugated. The number of
exatecan molecules is preferably 2 t0 8,3 t0 8,4 t0 8, S to
8, 6 10 8, or 7 to 8, more preferably 5 to 8, further preferably
7 to 8, still further preferably 8. It is to be noted that a person
skilled in the art can design a reaction for conjugating a
required number of drug molecules to an antibody molecule
based on the description of Examples of the present appli-
cation, and can obtain an antibody-drug conjugate with a
controlled number of conjugated exatecan molecules.

(2) Linker Structure

The linker structure which conjugates the drug to the
anti-CDH6 antibody in the anti-CDH6 antibody-drug con-
jugate of the present invention will be described.

In the antibody-drug conjugate of the present application,
the linker structure which conjugates the anti-CDH6 anti-
body to the drug is not particularly limited as long as the
resulting antibody-drug conjugate can be used. The linker
structure may be appropriately selected and used according
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to the purpose of use. One example of the linker structure
can include a linker described in known literature (Pharma-
col Rev 68: 3-19, January 2016, Protein Cell DOI 10.1007/
$13238-016-0323-0, etc.). Further specific examples thereof
can include VC (valine-citrulline), MC (maleimidocaproyl),
SMCC (succinimidyl 4-(N-maleimidomethyl) cyclohexane-
1-carboxylate), SPP (N-succinimidyl 4-(2-pyridyldithio)
pentanoate, SS (disulfide), SPDB (N-succinimidyl 4-(2-
pyridyldithio)butyrate, SS/hydrazone, hydrazone and
carbonate.

Another example can include a linker structure described
in U.S. Patent Publication No. US2016/0297890 (as one
example, those described in paragraphs [0260] to [0289]
thereof). Any linker structure given below can preferably be
used. It is to be noted that the left terminus of the structure
is a connecting position to the antibody, and the right
terminus thereof is a connecting position to the drug. Fur-
thermore, GGFG in the linker structures given below rep-
resents an amino acid sequence consisting of glycine-gly-
cine-phenylalanine-glycine (GGFG) linked through peptide
bonds.
-(Succinimid-3-yl-N)—CH,CH,—C(—0)-GGFG-NH—

CH,CH,CH,—C(—0)—,
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,CH,CH,—C(—0)—,
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,—O—CH,—C(—0)—,
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,CH,—O—CH,—C(—0)—,
-(Succinimid-3-yl-N)—CH,CH,—C(—0O)—NH—

CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-

NH—CH,CH,CH,—C(—0)—, and
-(Succinimid-3-yl-N)—CH,CH,—C(—0O)—NH—

CH,CH,0—CH,CH,0—CH,CH,0—CH,CH,0—

CH,CH,—C(—0)-GGFG-NH—CH,CH,CH,—C

=0)—

More preferred are the following:
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,—0O—CH,—C(—0)—,
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,CH,—0O—CH,—C(—0)—, and
-(Succinimid-3-yl-N)—CH,CH,—C(—0O)—NH—

CH,CH,0—CH,CH,0—CH,CH,—C(=—0)-GGFG-

NH—CH,CH,CH,—C(—0)—.

Still more preferred are the following:
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,—O—CH,—C(—0)—, and
-(Succinimid-3-yl-N)—CH,CH,—C(—0O)—NH—

CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-

NH—CH,CH,CH,—C(—0)—.

The antibody is connected to the terminus of -(Succin-
imid-3-yl-N) (e.g., a terminus opposite (left terminus) to the
terminus to which —CH,CH,CH,CH,CH,— is connected
in “-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C
(=0)-GGFG-NH—CH,—0—CH,—C(=—0)—"), and the
antitumor compound is connected to a terminus (the carbo-
nyl group of CH,—O—CH,—C(—0O)— at the right termi-
nus in the above-described example) opposite to the termi-
nus to which the antibody is connected to -(Succinimid-3-
y1-N). “-(Succinimid-3-yl-N)—" has a structure represented
by the following formula:
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[Formula 6]

Position 3 of this partial structure is the connecting
position to the anti-CDH6 antibody. This connection to the
antibody at position 3 is characterized by forming a thioether
bond. The nitrogen atom at position 1 of this structure
moiety is connected to the carbon atom of methylene which
is present within the linker including the structure.

In the antibody-drug conjugate of the present invention
having exatecan as the drug, a drug-linker structure moiety
having any structure given below is preferred for conjuga-
tion to the antibody. For these drug-linker structure moieties,
the average number conjugated per antibody may be 1 to 10
and is preferably 2 to 8, more preferably 5 to 8, further
preferably 7 to 8, and still further preferably 8.

-(Succinimid-3-yl-N)—CH,CH,—C(—0)-GGFG-NH—
CH,CH,CH,—C(=0)—(NH-DX),
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(—0)-
GGFG-NH—CH,CH,CH,—C(—0)—(NH-DX),
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(—0)-
GGFG-NH—CH,—0—CH,—C(=0)—(NH-DX),
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(—0)-
GGFG-NH—CH,CH,—0O—CH,—C(=0)—(NH-DX),

-(Succinimid-3-yl-N)—CH,CH,—C(—0O)—NH—
CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-
NH—CH,CH,CH,—C(—0)—(NH-DX), and

-(Succinimid-3-yl-N)—CH,CH,—C(—0O)—NH—
CH,CH,0—CH,CH,0—CH,CH,0—CH,CH,0—
CH,CH,—C(—0)-GGFG-NH—CH,CH,CH,—C
(=0)—(NH-DX).

More preferred are the following:
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-
GGFG-NH—CH,—0O—CH,—C(—0)—(NH-DX),
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-
GGFG-NH—CH,CH,—0O—CH,—C(—0)—(NH-DX),

and

-(Succinimid-3-yl-N)—CH,CH,—C(—0)—NH—
CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-
NH—CH,CH,CH,—C(=0)—(NH-DX).

Still more preferred are the following:

-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-
GGFG-NH—CH,—O—CH,—C(—0)—(NH-DX), and

-(Succinimid-3-yl-N)—CH,CH,—C(—0)—NH—
CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-
NH—CH,CH,CH,—C(=0)—(NH-DX).
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—(NH-DX) has a structure represented by the following
formula:

[Formula 7]

and it represents a group that is derived by removing one
hydrogen atom from the amino group at position 1 of
exatecan.

(3) Method for Producing Antibody-Drug Conjugate

The antibody that can be used in the antibody-drug
conjugate of the present invention is not particularly limited
as long as it is an anti-CDH6 antibody having internalization
activity or a functional fragment of the antibody, as
described in the above section “2. Production of anti-CDH6
antibody” and the Examples.

Next, a typical method for producing the antibody-drug
conjugate of the present invention will be described. It is to
be noted that, in the description below, “compound No.”
shown in each reaction scheme is used to represent a
compound. Specifically, each compound is referred to as a
“compound of formula (1)”, “compound (1), or the like.

The same holds true for the other compound Nos.
(3)-1 Production Method 1

The antibody-drug conjugate represented by formula (1)
given below in which the anti-CDH6 antibody is connected
to the linker structure via a thioether can be produced by
reacting an antibody having a sulthydryl group converted
from a disulfide bond by the reduction of the anti-CDH6
antibody, with the compound (2), the compound (2) being
obtainable by a known method (e.g., obtainable by a method
described in the patent publication literature US2016/
297890 (e.g., a method described in the paragraphs [0336]
to [0374])). This antibody-drug conjugate can be produced
by the following method, for example.

[Expression 1]

AB
LY'—I*—NH—DX)

@

AB—L'—I*—NH—DX)
M

(3a)

wherein AB represents an antibody with a sulthydryl group,
wherein

L' has a structure represented by -(Succinimid-3-yl-N)—,
and

L represents a maleimidyl group represented by the fol-
lowing formula.
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[Formula 8]

O

-L*-L*has a structure represented by any of the following
formulas:
-(Succinimid-3-yl-N)—CH,CH,—C(—0)-GGFG-NH—

CH,CH,CH,—C(=—0)—,
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,CH,CH,—C(=—0)—,
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,—0O—CH,—C(—0)—,
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,CH,—0—CH,—C(—0)—,
-(Succinimid-3-yl-N)—CH,CH,—C(—0)—NH—

CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-

NH—CH,CH,CH,—C(—0)—, and
-(Succinimid-3-yl-N)—CH,CH,—C(—0O)—NH—

CH,CH,0—CH,CH,0—CH,CH,0—CH,CH,0—

CH,CH,—C(—0)-GGFG-NH—CH,CH,CH,—C

=0)—.

Among them, more preferred are the following:
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,—0O—CH,—C(—0)—,
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,CH,—0—CH,—C(—0)—, and
-(Succinimid-3-yl-N)—CH,CH,—C(—0)—NH—

CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-

NH—CH,CH,CH,—C(=0)—.

Further preferred are the following:
-(Succinimid-3-yl-N)—CH,CH,CH,CH,CH,—C(=—0)-

GGFG-NH—CH,—0O—CH,—C(—0)—, and
-(Succinimid-3-yl-N)—CH,CH,—C(—0O)—NH—

CH,CH,0—CH,CH,0—CH,CH,—C(—0)-GGFG-

NH—CH,CH,CH,—C(=0)—.

In the above-described reaction scheme, the antibody-
drug conjugate (1) can be understood as having a structure
in which one structure moiety from the drug to the linker
terminus is connected to one antibody. However, this
description is given for the sake of convenience, and there
are actually many cases in which a plurality of the afore-
mentioned structure moieties is connected to one antibody
molecule. The same holds true for the explanation of the
production method described below.

Specifically, the antibody-drug conjugate (1) can be pro-
duced by reacting the compound (2) obtainable by a known
method (e.g., obtainable by a method described in the patent
publication literature US2016/297890 (e.g., obtainable by a
method described in the paragraphs [0336] to [0374])), with
the antibody (3a) having a sulfhydryl group.

The antibody (3a) having a sulthydryl group can be
obtained by a method well known to a person skilled in the
art (Hermanson, G. T, Bioconjugate Techniques, pp. 56-136,
pp. 456-493, Academic Press (1996)). Examples of the
method can include, but are not limited to: Traut’s reagent
being reacted with the amino group of the antibody; N-suc-
cinimidyl S-acetylthioalkanoates being reacted with the
amino group of the antibody followed by reaction with
hydroxylamine; N-succinimidyl 3-(pyridyldithio)propionate
being reacted with the antibody, followed by reaction with
a reducing agent; the antibody being reacted with a reducing
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agent such as dithiothreitol, 2-mercaptoethanol, or tris(2-
carboxyethyl)phosphine hydrochloride (TCEP) to reduce
the interchain disulfide bond in the antibody, so as to form
a sulthydryl group.

Specifically, an antibody with interchain disulfide bonds
partially or completely reduced can be obtained by using 0.3
to 3 molar equivalents of TCEP as a reducing agent per
interchain disulfide bond in the antibody, and reacting the
reducing agent with the antibody in a buffer solution con-
taining a chelating agent. Examples of the chelating agent
can include ethylenediaminetetraacetic acid (EDTA) and
diethylenetriaminepentaacetic acid (DTPA). The chelating
agent can be used at a concentration of 1 mM to 20 mM. A
solution of sodium phosphate, sodium borate, sodium
acetate, or the like can be used as the buffer solution. As a
specific example, the antibody (3a) having partially or
completely reduced sulthydryl groups can be obtained by
reacting the antibody with TCEP at 4° C. to 37° C. for 1 to
4 hours.

It is to be noted that by carrying out an addition reaction
of a sulthydryl group to a drug-linker moiety, the drug-linker
moiety can be conjugated by a thioether bond.

Then, using 2 to 20 molar equivalents of the compound
(2) per antibody (3a) having a sulfhydryl group, the anti-
body-drug conjugate (1) in which 2 to 8 drug molecules are
conjugated per antibody can be produced. Specifically, a
solution containing the compound (2) dissolved therein may
be added to a buffer solution containing the antibody (3a)
having a sulthydryl group for the reaction. In this context, a
sodium acetate solution, sodium phosphate, sodium borate,
or the like can be used as the buffer solution. pH for the
reaction is 5 to 9, and more preferably, the reaction may be
performed near pH 7. An organic solvent such as dimethyl
sulfoxide (DMSO), dimethylformamide (DMF), dimethyl-
acetamide (DMA), or N-methyl-2-pyrrolidone (NMP) can
be used as a solvent for dissolving the compound (2). The
reaction may be performed by adding the solution contain-
ing the compound (2) dissolved in the organic solvent at 1
to 20% v/v to a buffer solution containing the antibody (3a)
having a sulthydryl group. The reaction temperature is 0 to
37° C., more preferably 10 to 25° C., and the reaction time
is 0.5 to 2 hours. The reaction can be terminated by
deactivating the reactivity of unreacted compound (2) with
a thiol-containing reagent. The thiol-containing reagent is,
for example, cysteine or N-acetyl-L-cysteine (NAC). More
specifically, the reaction can be terminated by adding 1 to 2
molar equivalents of NAC to the compound (2) used, and
incubating the obtained mixture at room temperature for 10
to 30 minutes.

(4) Identification of Antibody-Drug Conjugate

The produced antibody-drug conjugate (1) can be sub-
jected to concentration, buffer exchange, purification, and
measurement of antibody concentration and the average
number of conjugated drug molecules per antibody molecule
according to common procedures described below, to iden-
tify the antibody-drug conjugate (1).

(4)-1 Common Procedure A: Concentration of Aqueous
Solution of Antibody or Antibody-Drug Conjugate

To an Amicon Ultra (50,000 MWCO, Millipore Corpo-
ration) container, a solution of an antibody or an antibody-
drug conjugate was added, and the solution of the antibody
or the antibody-drug conjugate was concentrated by cen-
trifugation (centrifugation at 2000 G to 3800 G for 5 to 20
minutes) using a centrifuge (Allegra X-15R, Beckman
Coulter, Inc.)
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(4)-2 Common Procedure B: Measurement of Antibody
Concentration

Using a UV detector (Nanodrop 1000, Thermo Fisher
Scientific Inc.), measurement of the antibody concentration
was carried out according to the method defined by the
manufacturer. In this respect, 280 nm absorption coefficient
differing among antibodies (1.3 mLmg'cm™ to
1.8 mLmg 'em™") was used.

(4)-3 Common Procedure C: Buffer Exchange for Anti-
body

A NAP-25 column (Cat. No. 17-0852-02, GE Healthcare
Japan Corporation) using Sephadex G-25 carrier was equili-
brated with a phosphate buffer (50 mM, pH 6.0) (referred to
as PBS6.0/EDTA in the present description) containing
sodium chloride (50 mM) and EDTA (2 mM) according to
the method defined by the manufacturer. An aqueous solu-
tion of the antibody was applied in an amount of 2.5 mL per
NAP-25 column, and thereafter, a fraction (3.5 mL) eluted
with 3.5 mL of PBS6.0/EDTA was collected. This fraction
was concentrated by common procedure A. After measure-
ment of the concentration of the antibody using common
procedure B, the antibody concentration was adjusted to 20
mg/mL using PBS6.0/EDTA.

(4)-4 Common Procedure D: Purification of Antibody-
Drug Conjugate

A NAP-25 column was equilibrated with any commer-
cially available buffer solution such as an acetate buffer
containing sorbitol (5%) (10 mM, pH 5.5; referred to as ABS
in the present description). An aqueous reaction solution of
the antibody-drug conjugate (approximately 2.5 mL) was
applied to the NAP-25 column, and thereafter, elution was
carried out with the buffer solution in an amount defined by
the manufacturer, so as to collect an antibody fraction. A gel
filtration purification process, in which the collected fraction
was applied again to the NAP-25 column, and elution was
carried out with the buffer solution, was repeated a total of
2 or 3 times to obtain the antibody-drug conjugate excluding
non-conjugated drug linker and low-molecular-weight com-
pounds  (tris(2-carboxyethyl)phosphine  hydrochloride
(TCEP), N-acetyl-L-cysteine (NAC), and dimethyl sulfox-
ide).

(4)-5 Common Procedure E: Measurement of Antibody
Concentration in Antibody-Drug Conjugate and Average
Number of Conjugated Drug Molecules Per Antibody Mol-
ecule

The conjugated drug concentration in the antibody-drug
conjugate can be calculated by measuring UV absorbance of
an aqueous solution of the antibody-drug conjugate at two
wavelengths of 280 nm and 370 nm, and thereafter perform-
ing the calculation shown below.

The total absorbance at any given wavelength is equal to
the sum of the absorbance of all light-absorbing chemical
species that are present in a system [additivity of absor-
bance]. Therefore, based on the hypothesis that the molar
absorption coefficients of the antibody and the drug do not
vary between before and after conjugation between the
antibody and the drug, the antibody concentration and the
drug concentration in the antibody-drug conjugate are rep-
resented by the following equations.

Az507Ap 250+4.42807€p 250CpH.4,250C 4 Equation (1)

A37074p 370+4.4,3707€p 370Cp+.4,370C 4 Equation (2)

In this context, A,g, represents the absorbance of an
aqueous solution of the antibody-drug conjugate at 280 nm,
A, represents the absorbance of an aqueous solution of the
antibody-drug conjugate at 370 nm, A, ¢, represents the
absorbance of the antibody at 280 nm, A 5, represents the
absorbance of the antibody at 370 nm, Ay, ¢, represents the
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absorbance of a conjugate precursor at 280 nm, Aj 344
represents the absorbance of a conjugate precursor at 370
nm, €, 5, represents the molar absorption coefficient of the
antibody at 280 nm, €, 3, represents the molar absorption
coefficient of the antibody at 370 nm, €, ,5, represents the
molar absorption coefficient of a conjugate precursor at 280
nm, €, 34, Tepresents the molar absorption coefficient of a
conjugate precursor at 370 nm, C, represents the antibody
concentration in the antibody-drug conjugate, and C,, rep-
resent the drug concentration in the antibody-drug conju-
gate.

In this context, with regard to €, ,g0, €4 370> €p 250> and
€p370. preliminarily prepared values (estimated values
based on calculation or measurement values obtained by UV
measurement of the compound) are used. For example,
€, 250 €an be estimated from the amino acid sequence of the
antibody by a known calculation method (Protein Science,
1995, vol. 4, 2411-2423). €, 3+ is generally zero. €, 55, and
€p370 can be obtained according to Lambert-Beer's law
(Absorbance=Molar concentrationxMolar absorption coef-
ficientxCell path length) by measuring the absorbance of a
solution in which the conjugate precursor used is dissolved
at a certain molar concentration. C, and C,, can be deter-
mined by measuring A,g, and A5, of an aqueous solution of
the antibody-drug conjugate, and then solving the simulta-
neous equations (1) and (2) by substitution of these values.
Further, by dividing C, by C,, the average number of
conjugated drug molecules per antibody can be determined.

(4)-6 Common Procedure F: Measurement of Average
Number of Conjugated Drug Molecules Per Antibody Mol-
ecule in Antibody-Drug Conjugate—(2)

The average number of conjugated drug molecules per
antibody molecule in the antibody-drug conjugate can also
be determined by high-performance liquid chromatography
(HPLC) analysis using the following method, in addition to
the aforementioned “(4)-5 Common procedure E”. Herein-
after, the method for measuring the average number of
conjugated drug molecules by HPLC when the antibody is

Corrected value of

peak area of light

chain bound to 7
drug molecule(s)(4z;)

Corrected value of
peak area of heavy
chain bound to 7
drug molecule(s)(4x)

conjugated to the drug linker by a disulfide bond will be
described. A person skilled in the art is capable of appro-
priately measuring the average number of conjugated drug
molecules by HPLC, depending on the connecting manner
between the antibody and the drug linker, with reference to
this method.

F-1. Preparation of Sample for HPLC Analysis (Reduc-
tion of Antibody-Drug Conjugate)

An antibody-drug conjugate solution (approximately 1
mg/mL, 60 pL) is mixed with an aqueous solution of
dithiothreitol (DTT) (100 mM, 15 pL). By incubating the
mixture at 37° C. for 30 minutes, the disulfide bond between
the light chain and heavy chain of the antibody-drug con-
jugate is cleaved. The resulting sample is used in HPLC
analysis.
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F-2. HPLC Analysis

The HPLC analysis is carried out under the following
measurement conditions.

HPLC system: Agilent 1290 HPLC system (Agilent Tech-
nologies, Inc.)

Detector: Ultraviolet absorption spectrometer (measure-
ment wavelength: 280 nm)

Column: ACQUITY UPLC BEH Phenyl (2.1x50 mm, 1.7
pm, 130 angstroms; Waters Corp., P/N 186002884)

Column temperature: 80° C.

Mobile phase A: Aqueous solution containing 0.10%
trifluoroacetic acid (TFA) and 15% 2-propanol

Mobile phase B: Acetonitrile solution containing 0.075%
TFA and 15% 2-propanol

Gradient program: 14%-36% (0 min-15 min), 36%-80%
(15 min-17 min), 80%-14% (17 min-17.01 min.), and 14%
(17.01 min-25 min)

Sample injection: 10 pL

F-3. Data Analysis

F-3-1. Compared with non-conjugated antibody light (L0)
and heavy (HO) chains, a light chain bound to drug
molecule(s) (light chain bound to i drug molecule(s): L;) and
a heavy chain bound to drug molecule(s) (heavy chain
bound to i drug molecule(s): H,) exhibit higher hydropho-
bicity in proportion to the number of conjugated drug
molecules and thus have a larger retention time. These
chains are therefore eluted in the order of, for example, LO
and L1 or HO, H1, H2, and H3. Detection peaks can be
assigned to any of L0, L1, HO, H1, H2, and H3 by the
comparison of retention times with L0 and HO. The number
of conjugated drug molecules can be defined by a person
skilled in the art, but is preferably 1.0, L.1, HO, H1, H2, and
H3.

F-3-2. Since the drug linker has UV absorption, peak area
values are corrected in response to the number of conjugated
drug linker molecules according to the following expression
using the molar absorption coefficients of the light chain or
heavy chain and the drug linker.

Molor absorption [Expression 2]
coeffiicient of light chain
Molar absorption coefficient of light chain +
The number of conjugated drug molecules (i) X

Molar absorption coefficient of drug linker

Molor absorption [Expression 3]
coeffiicient of light chain

Molar absorption coefficient of heavy chain+

The number of conjugated drug molecules (i) x

Molar absorption coefficient of drug linker

In this context, a value estimated from the amino acid
sequence of the light chain or heavy chain of each antibody
by a known calculation method (Protein Science, 1995, vol.
4, 2411-2423) can be used as the molar absorption coeffi-
cient (280 nm) of the light chain or heavy chain of the
antibody. In the case of HO1L02, a molar absorption coef-
ficient of 31710 and a molar absorption coefficient of 79990
were used as estimated values for the light chain and heavy
chain, respectively, according to the amino acid sequence of
the antibody. The actually measured molar absorption coef-
ficient (280 nm) of a compound in which the maleimide
group has been converted to succinimide thioether by the
reaction of each drug linker with mercaptoethanol or N-ace-
tylcysteine was used as the molar absorption coefficient (280
nm) of the drug linker. The wavelength for absorbance
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measurement can be appropriately set by a person skilled in
the art, but is preferably a wavelength at which the peak of
the antibody can be measured, and more preferably 280 nm.

F-3-3. The peak area ratio (%) of each chain is calculated
for the total of the corrected values of peak areas according
to the following expression.

Peak area ratio of light chain to i drug [Expression 4]

lecule(s) A 100

molecule(s) = ———— %

Aro+A4n

Peak area ratio of heavy chain bound to i/ drug

Api

—F x 100
Ao+ Am + Am + 4ms

molecule(s) =

AL,' and AH,':
Corrected values of peak areas of L; and H;,

respectively

[0}

20

(6] o] (¢]
by,
(6]
(6]

66
F-3-4. The average number of conjugated drug molecules
per antibody molecule in the antibody-drug conjugate is
calculated according to the following expression.

Average number of conjugated drug molecules=(L,

peak area ratiox0+L, peak area ratiox14+H,, peak

area ratioxO+H | peak area ratiox1+H, peak area

ratiox2+H peak area ratiox3)/100x2

It is to be noted that, in order to secure the amount of the

antibody-drug conjugate, a plurality of antibody-drug con-
jugates having almost the same average number of conju-
gated drug molecules (e.g., on the order of £1), which have
been produced under similar conditions, can be mixed to
prepare a new lot. In this case, the average number of drug
molecules of the new lot falls between the average numbers
of drug molecules before the mixing.

One specific example of the antibody-drug conjugate of
the present invention can include an antibody-drug conju-
gate having a structure represented by the following for-
mula:

[Formula 9]

or the following formula:

[Formula 10]
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In this context, AB represents the anti-CDH6 antibody
disclosed in the present description, and the antibody is
conjugated to the drug linker via a sulthydryl group stem-
ming from the antibody. In this context, n has the same
meaning as that of the so-called DAR (drug-to-antibody
Ratio), and represents a drug-to-antibody ratio per antibody.
Specifically, n represents the number of conjugated drug
molecules per antibody molecule, which is a numeric value
defined and indicated as an average value, i.e., the average
number of conjugated drug molecules. In the case of the
antibody-drug conjugate represented by [Formula 9] or
[Formula 10] of the present invention, n can be 2 to 8 and
is preferably 5 to 8, more preferably 7 to 8, and still more
preferably 8, in measurement by common procedure F.

One example of the antibody-drug conjugate of the pres-
ent invention can include an antibody-drug conjugate having
a structure represented by the above-described formula
[Formula 9] or [Formula 10] wherein the antibody repre-
sented by AB comprises any one antibody selected from the
group consisting of the following antibodies (a) to (g), or a
functional fragment of the antibody, or a pharmacologically
acceptable salt of the antibody-drug conjugate:

(a) an antibody consisting of a light chain consisting of the
amino acid sequence at positions 21 to 233 in the light chain
full-length amino acid sequence shown in SEQ ID NO: 61
and a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in the heavy chain full-length amino acid
sequence shown in SEQ ID NO: 69;

(b) an antibody consisting of a light chain consisting of the
amino acid sequence at positions 21 to 233 in the light chain
full-length amino acid sequence shown in SEQ ID NO: 61
and a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in the heavy chain full-length amino acid
sequence shown in SEQ ID NO: 73;

(c) an antibody consisting of a light chain consisting of the
amino acid sequence at positions 21 to 233 in the light chain
full-length amino acid sequence shown in SEQ ID NO: 61
and a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in the heavy chain full-length amino acid
sequence shown in SEQ ID NO: 77;

(d) an antibody consisting of a light chain consisting of the
amino acid sequence at positions 21 to 233 in the light chain
full-length amino acid sequence shown in SEQ ID NO: 65
and a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in the heavy chain full-length amino acid
sequence shown in SEQ ID NO: 69;

(e) an antibody consisting of a light chain consisting of the
amino acid sequence at positions 21 to 233 in the light chain
full-length amino acid sequence shown in SEQ ID NO: 65
and a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in the heavy chain full-length amino acid
sequence shown in SEQ ID NO: 73;

() an antibody consisting of a light chain consisting of the
amino acid sequence at positions 21 to 233 in the light chain
full-length amino acid sequence shown in SEQ ID NO: 65
and a heavy chain consisting of the amino acid sequence at
positions 20 to 471 in the heavy chain full-length amino acid
sequence shown in SEQ ID NO: 77; and

(g) any one antibody selected from the group consisting of
the antibodies (a) to (f), wherein the heavy chain or the light
chain comprises one or two or more modifications selected
from the group consisting of posttranslational modifications
typified by N-linked glycosylation, O-linked glycosylation,
N-terminal processing, C-terminal processing, deamidation,
isomerization of aspartic acid, oxidation of methionine,
addition of a methionine residue to the N-terminus, amida-
tion of a proline residue, and conversion of N-terminal
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glutamine or N-terminal glutamic acid to pyroglutamic acid,
and a deletion of one or two amino acids at the carboxyl
terminus

4. Medicament

Since the anti-CDH6 antibody of the present invention or
the functional fragment of the antibody described in the
above section “2. Production of anti-CDH6 antibody” and
the Examples binds to CDH6 on the surface of tumor cells
and has internalization activity, it can be used as a medica-
ment, and in particular, as a therapeutic agent for cancer such
as renal cell tumor or ovarian tumor, for example, renal cell
carcinoma, renal clear cell carcinoma, papillary renal cell
carcinoma, ovarian cancer, ovarian serous adenocarcinoma,
thyroid cancer, bile duct cancer, lung cancer (e.g., small-cell
lung cancer or non-small cell lung cancer), glioblastoma,
mesothelioma, uterine cancer, pancreatic cancer, Wilms’
tumor or neuroblastoma, either alone or in combination with
an additional drug.

Furthermore, the anti-CDH6 antibody of the present
invention or the functional fragment of the antibody can be
used in the detection of cells expressing CDH6.

Moreover, since the anti-CDH6 antibody of the present
invention or the functional fragment of the antibody has
internalization activity, it can be applied as the antibody in
an antibody-drug conjugate.

When a drug having antitumor activity such as cytotoxic
activity is used as the drug, the anti-CDH6 antibody-drug
conjugate of the present invention described in the above
section “3. Anti-CDH6 antibody-drug conjugate” and the
Examples is a conjugate of the anti-CDH6 antibody and/or
the functional fragment of the antibody having internaliza-
tion activity, and the drug having antitumor activity such as
cytotoxic activity. Since this anti-CDH6 antibody-drug con-
jugate exhibits antitumor activity against cancer cells
expressing CDHO, it can be used as a medicament, and in
particular, as a therapeutic agent and/or a prophylactic agent
for cancer.

The anti-CDH6 antibody-drug conjugate of the present
invention may absorb moisture or have adsorption water, for
example, to turn into a hydrate when it is left in air or
subjected to recrystallization or purification procedures.
Such a compound or a pharmacologically acceptable salt
containing water is also included in the present invention.

When the anti-CDH6 antibody-drug conjugate of the
present invention has a basic group such as an amino group,
it can form a pharmacologically acceptable acid-addition
salt, if desired. Examples of such an acid-addition salt can
include: hydrohalides such as hydrofiuoride, hydrochloride,
hydrobromide, and hydroiodide; inorganic acid salts such as
nitrate, perchlorate, sulfate, and phosphate; lower alkane-
sulfonates such as methanesulfonate, trifluoromethane-
sulfonate, and ethanesulfonate; arylsulfonates such as ben-
zenesulfonate and p-toluenesulfonate; organic acid salts
such as formate, acetate, trifluoroacetate, malate, fumarate,
succinate, citrate, tartrate, oxalate, and maleate; and amino
acid salts such as ornithine salt, glutamate, and aspartate.

When the anti-CDH6 antibody-drug conjugate of the
present invention has an acidic group such as a carboxy
group, it can form a pharmacologically acceptable base-
addition salt, if desired. Examples of such a base-addition
salt can include: alkali metal salts such as a sodium salt, a
potassium salt, and lithium salt; alkaline earth metal salts
such as a calcium salt and a magnesium salt; inorganic salts
such as an ammonium salt; and organic amine salts such as
a dibenzylamine salt, a morpholine salt, a phenylglycine
alkyl ester salt, an ethylenediamine salt, an N-methylglu-
camine salt, a diethylamine salt, a triethylamine salt, a
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cyclohexylamine salt, a dicyclohexylamine salt, an N,N'-
dibenzylethylenediamine salt, a diethanolamine salt, an
N-benzyl-N-(2-phenylethoxy)amine salt, a piperazine salt,
tetramethylammonium salt, and a tris(hydroxymethyl)ami-
nomethane salt.

The present invention can also include an anti-CDH6
antibody-drug conjugate in which one or more atoms con-
stituting the antibody-drug conjugate are replaced with
isotopes of the atoms. There exist two types of isotopes:
radioisotopes and stable isotopes. Examples of the isotope
can include isotypes of hydrogen (2H and 3H), isotopes of
carbon (11C, 13C and 14C), isotopes of nitrogen (13N and
15N), isotopes of oxygen (150, 170 and 180), and isotopes
of fluorine (18F). A composition comprising the antibody-
drug conjugate labeled with such an isotope is useful as, for
example, a therapeutic agent, a prophylactic agent, a
research reagent, an assay reagent, a diagnostic agent, and an
in vivo diagnostic imaging agent. Each and every antibody-
drug conjugate labeled with an isotope, and mixtures of
antibody-drug conjugates labeled with an isotope at any
given ratio are included in the present invention. The anti-
body-drug conjugate labeled with an isotope can be pro-
duced, for example, by using a starting material labeled with
an isotope, instead of a starting material for the production
method of the present invention mentioned later, according
to a method known in the art.

In vitro cytotoxicity can be measured based on the activity
of suppressing the proliferative responses of cells, for
example. For example, a cancer cell line overexpressing
CDHE6 is cultured, and the anti-CDH6 antibody-drug con-
jugate is added at different concentrations to the culture
system. Thereafter, its suppressive activity against focus
formation, colony formation and spheroid growth can be
measured. In this context, for example, by using a renal cell
tumor- or ovarian tumor-derived cancer cell line, cell growth
inhibition activity against renal cell tumor or ovarian tumor
can be examined.

In vivo therapeutic effects on cancer in an experimental
animal can be measured, for example, by administering the
anti-CDH6 antibody-drug conjugate to a nude mouse into
which a tumor cell line highly expressing CDH6 has been
inoculated, and then measuring a change in the cancer cells.
In this context, for example, by using an animal model
derived from an immunodeficient mouse by the inoculation
of renal cell carcinoma-, renal clear cell carcinoma-, papil-
lary renal cell carcinoma-, ovarian cancer-, ovarian serous
adenocarcinoma- or thyroid cancer-derived cells, therapeu-
tic effects on renal cell carcinoma, renal clear cell carci-
noma, papillary renal cell carcinoma, ovarian cancer, ovar-
ian serous adenocarcinoma or thyroid cancer can be
measured.

The type of cancer to which the anti-CDH6 antibody-drug
conjugate of the present invention is applied is not particu-
larly limited as long as the cancer expresses CDHG6 in cancer
cells to be treated. Examples thereof can include renal cell
carcinoma (e.g., renal clear cell carcinoma or papillary renal
cell carcinoma), ovarian cancer, ovarian serous adenocarci-
noma, thyroid cancer, bile duct cancer, lung cancer (e.g.,
small-cell lung cancer or non-small cell lung cancer), glio-
blastoma, mesothelioma, uterine cancer, pancreatic cancer,
Wilms’ tumor and neuroblastoma, though the cancer is not
limited thereto as long as the cancer expresses CDH6. More
preferred examples of the cancer can include renal cell
carcinoma (e.g., renal clear cell carcinoma and papillary
renal cell carcinoma) and ovarian cancer.
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The anti-CDH6 antibody-drug conjugate of the present
invention can preferably be administered to a mammal, and
more preferably to a human.

A substance used in a pharmaceutical composition com-
prising the anti-CDH6 antibody-drug conjugate of the pres-
ent invention can be appropriately selected from pharma-
ceutical additives and others usually used in this field, in
terms of the applied dose or the applied concentration, and
then used.

The anti-CDH6 antibody-drug conjugate of the present
invention can be administered as a pharmaceutical compo-
sition comprising one or more pharmaceutically compatible
components. For example, the pharmaceutical composition
typically comprises one or more pharmaceutical carriers
(e.g., sterilized liquids (e.g., water and oil (including petro-
leum oil and oil of animal origin, plant origin, or synthetic
origin (e.g., peanut oil, soybean oil, mineral oil, and sesame
oil))). Water is a more typical carrier when the pharmaceu-
tical composition is intravenously administered. An aqueous
saline solution, an aqueous dextrose solution, and an aque-
ous glycerol solution can also be used as a liquid carrier, in
particular, for an injection solution. Suitable pharmaceutical
vehicles are known in the art. If desired, the composition
may also comprise a trace amount of a moisturizing agent,
an emulsifying agent, or a pH buffering agent. Examples of
suitable pharmaceutical carriers are disclosed in “Reming-
ton’s Pharmaceutical Sciences” by E. W. Martin. The pre-
scription corresponds to an administration mode.

Various delivery systems are known, and they can be used
for administering the anti-CDH6 antibody-drug conjugate of
the present invention. Examples of the administration route
can include, but are not limited to, intradermal, intramus-
cular, intraperitoneal, intravenous, and subcutaneous routes.
The administration can be made by injection or bolus
injection, for example. According to a specific preferred
embodiment, the administration of the above-described anti-
body-drug conjugate is performed by injection. Parenteral
administration is a preferred administration route.

According to a representative embodiment, the pharma-
ceutical composition is prescribed, as a pharmaceutical
composition suitable for intravenous administration to a
human, according to conventional procedures. The compo-
sition for intravenous administration is typically a solution
in a sterile and isotonic aqueous buffer solution. If necessary,
the medicament may also contain a solubilizing agent and a
local anesthetic to alleviate pain at an injection area (e.g.,
lignocaine). In general, the above-described ingredients are
provided, either separately or together in a mixture in unit
dosage form, as a freeze-dried powder or an anhydrous
concentrate contained in a container which is obtained by
sealing in, for example, an ampoule or a sachet indicating
the amount of the active agent. When the medicament is to
be administered by injection, it may be administered using,
for example, an injection bottle containing water or saline of
sterile pharmaceutical grade. When the medicament is to be
administered by injection, an ampoule of sterile water or
saline for injection may be provided such that the above-
described ingredients are admixed with one another before
administration.

The pharmaceutical composition of the present invention
may be a pharmaceutical composition comprising only the
anti-CDH6 antibody-drug conjugate of the present applica-
tion, or may be a pharmaceutical composition comprising
the anti-CDH6 antibody-drug conjugate and at least one
other therapeutic agent for cancer. The anti-CDH6 antibody-
drug conjugate of the present invention can also be admin-
istered together with an additional therapeutic agent for
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cancer, and can thereby enhance an anticancer effect. The
additional anticancer agent used for such a purpose may be
administered to an individual, simultaneously, separately, or
continuously, together with the antibody-drug conjugate.
Otherwise, the additional anticancer agent and the anti-
CDH6 antibody-drug conjugate may each be administered to
the subject at different administration intervals. Examples of
such a therapeutic agent for cancer can include tyrosine
kinase inhibitors including imatinib, sunitinib, and rego-
rafenib, CDK4/6 inhibitors including palbociclib, HSP90
inhibitors including TAS-116, MEK inhibitors including
MEK162, and immune checkpoint inhibitors including
nivolumab, pembrolizumab, and ipilimumab, though the
therapeutic agent for cancer is not limited thereto as long as
the drug has antitumor activity.

Such a pharmaceutical composition can be prepared as a
formulation having a selected composition and a necessary
purity in the form of a freeze-dried formulation or a liquid
formulation. The pharmaceutical composition prepared as a
freeze-dried formulation may be a formulation containing an
appropriate pharmaceutical additive used in this field. Like-
wise, the liquid formulation can be prepared such that the
liquid formulation contains various pharmaceutical addi-
tives used in this field.

The composition and concentration of the pharmaceutical
composition also vary depending on the administration
method. With regard to the affinity of the anti-CDH6 anti-
body-drug conjugate comprised in the pharmaceutical com-
position of the present invention for the antigen, i.e., the
dissociation constant (Kd value) of the anti-CDH6 antibody-
drug conjugate to the antigen, as the affinity increases (i.e.,
the Kd value is low), the pharmaceutical composition can
exert medicinal effects, even if the applied dose thereof is
decreased. Accordingly, the applied dose of the antibody-
drug conjugate can also be determined by setting the applied
dose based on the status of the affinity of the antibody-drug
conjugate for the antigen. When the antibody-drug conju-
gate of the present invention is administered to a human, it
may be administered at a dose of, for example, from
approximately 0.001 to 100 mg/kg once or a plurality of
times at intervals of 1 to 180 days. It can be administered
preferably at a dose of from 0.1 to 50 mg/kg and more
preferably 1 to 50 mg/kg, 1 to 30 mg/kg, 1 to 20 mg/kg, 1
to 15 mg/kg, 2 to 50 mg/kg, 2 to 30 mg/kg, 2 to 20 mg/kg
or 2 to 15 mg/kg a plurality of times at intervals of 1 to 4
weeks, preferably 2 to 3 weeks.

EXAMPLES

Hereinafter, the present invention will be specifically
described in the following examples. However, these
examples are not intended to limit the scope of the present
invention. Furthermore, these examples should not be con-
strued in a limited manner by any means. It is to be noted
that, in the following examples, unless otherwise specified,
individual operations regarding genetic manipulation have
been carried out according to the method described in
“Molecular Cloning” (Sambrook, J., Fritsch, E. F. and
Maniatis, T., published by Cold Spring Harbor Laboratory
Press in 1989) or other methods described in experimental
manuals used by persons skilled in the art, or when com-
mercially available reagents or kits have been used, the
examples have been carried out in accordance with the
instructions included in the commercially available prod-
ucts. In the present description, reagents, solvents and start-
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ing materials are readily available from commercially avail-
able sources, unless otherwise specified.

Example 1: Obtaining Rat Anti-Human CDH6
Antibody Having Internalization Activity

1)-1 Construction of Human, Mouse, Rat and Cynomol-
gus Monkey CDH6 Expression Vectors

Using a human CDH6 protein (NP_004923)-encoding
cDNA expression vector (OriGene Technologies Inc.,
RC217889), the cDNA was incorporated into a vector for
mammalian expression according to a method known to a
person skilled in the art to produce human CDH6 expression
vector pcDNA3.1-hCDH6. The amino acid sequence of the
human CDH6 ORF (open reading frame) is shown in SEQ
ID NO: 1.

Using a mouse CDH6 protein (NP_031692)-encoding
cDNA expression vector (OriGene Technologies Inc.,
MC221619), the cDNA was incorporated into a vector for
mammalian expression according to a method known to a
person skilled in the art to produce mouse CDH6 expression
vectors pcDNA3.1-mCDH6 and p3xFLAG-CMV-9-
mCDH6. The amino acid sequence of the mouse CDH6
ORF is shown in SEQ ID NO: 7.

Using each c¢cDNA moiety of the rat CDH6 protein
(NP_037059)-encoding cDNA expression vector (OriGene
Technologies Inc., RN211850), the cDNA was incorporated
into a vector for mammalian expression according to a
method known to a person skilled in the art to produce rat
CDH6  expression vectors pcDNA3.1-rCDH6 and
p3XFLAG-CMV-9-rCDH6. The amino acid sequence of the
rat CDH6 ORF is shown in SEQ ID NO: 8.

c¢DNA encoding cynomolgus monkey CDH6 protein was
cloned with ¢cDNA synthesized from total RNA of the
cynomolgus monkey kidney as a template using primer 1
(5'-CACCATGAGAACTTACCGC-
TACTTCTTGCTGCTC-3") (SEQ ID NO: 85) and primer 2
(5"-TTAGGAGTCTTTGTCACTGTCCACTCCTCC-3")
(SEQ ID NO: 86). It was confirmed that the obtained
sequence corresponded to the extracellular region of cyno-
molgus monkey CDH6 (NCBI, XP_005556691.1). It was
also confirmed that the sequence corresponded to the full-
length sequence of cynomolgus monkey CDH6
(EHH54180.1) registered in EMBL. The ¢cDNA was incor-
porated into a vector for mammalian expression according to
a method known to a person skilled in the art to produce
cynomolgus monkey CDH6 expression vector pcDNA3.1-
cynoCDH6. The amino acid sequence of the cynomolgus
monkey CDH6 ORF is shown in SEQ ID NO: 9.

EndoFree Plasmid Giga Kit (Qiagen N.V.) was used for
mass production of the produced plasmid DNA.

1)-2 Immunization

For immunization, WKY/Izm female rats (Japan SLC,
Inc.) were used. First, the lower limbs of each rat were
pre-treated with Hyaluronidase (Sigma-Aldrich Co. LLC),
and thereafter, the human CDH6 expression vector
pcDNA3.1-hCDH6 produced in Example 1)-1 was intra-
muscularly injected into the same sites. Subsequently,
employing ECM830 (BTX), in vivo electroporation was
carried out on the same sites using a two-needle electrode.
Approximately once every two weeks, the same in vivo
electroporation was repeated, and thereafter, lymph nodes or
the spleen were collected from the rat, and then used in
production of hybridomas.

1)-3 Production of Hybridomas

The lymph node cells or the spleen cells were fused with
mouse myeloma SP2/0-ag14 cells (ATCC, No. CRL-1 581)
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according to electrical cell fusion, using a LF301 Cell
Fusion Unit (BEX Co., Ltd.), and the cells were then
suspended and diluted with ClonaCell-HY Selection
Medium D (StemCell Technologies Inc.), and then cultured
under conditions of 37° C. and 5% CO,. Individual
hybridoma colonies that appeared in the culture medium
were collected as monoclonal hybridomas, then suspended
in ClonaCell-HY Selection Medium E (StemCell Technolo-
gies Inc.), and then cultured under conditions of 37° C. and
5% CO,. After moderate proliferation of cells, frozen stocks
of individual hybridoma cells were produced, while the
obtained hybridoma culture supernatant was used to screen
for anti-human CDH6 antibody-producing hybridomas.

1)-4 Antibody-Producing Hybridoma Screening Accord-
ing to Cell-ELISA Method

1)-4-1 Preparation of Antigen Gene-Expressing Cells for
Use in Cell-ELISA

293a. cells (a stable expression cell line derived from
HEK293 cells expressing integrin av and integrin [33) were
prepared at 5x10° cells/mL in DMEM medium supple-
mented with 10% FBS. In accordance with transduction
procedures for using LIPOFECTAMINE™ 2000 (Thermo
Fisher Scientific Inc.), DNA of pcDNA3.1-hCDH6 or
pcDNA3.1-cynoCDH6, or pcDNA3.1 as a negative control
was introduced into the 293 cells, and the cells were
dispensed in an amount of 100 pl./well onto a 96-well plate
(Coming Inc.). Thereafter, the cells were cultured under
conditions of 37° C. and 5% CO, in DMEM medium
supplemented with 10% FBS for 24 to 27 hours. The
obtained transfected cells were used for Cell-ELISA in an
adhesive state.

The culture supernatant of the 293 cells transfected with
the expression vector prepared in Example 1)-4-1 was
removed, and the culture supernatant from each hybridoma
was then added to the 293a cells transfected with
pcDNA3.1-hCDH6  or  pcDNA3.1-cynoCDH6,  or
pcDNA3.1. The cells were left standing at 4° C. for 1 hour.
The cells in the wells were washed once with PBS (+)
supplemented with 5% FBS, and thereafter, Anti-Rat IgG-
Peroxidase antibody produced in rabbit (Sigma-Aldrich Co.
LLC) that had been 500-fold diluted with PBS (+) supple-
mented with 5% FBS was added to the wells. The cells were
left standing at 4° C. for 1 hour. The cells in the wells were
washed three times with PBS (+) supplemented with 5%
FBS, and thereafter, OPD coloring solution (which had been
prepared by dissolving o-phenylenediamine dihydrochloride
(Wako Pure Chemical Industries, [.td.) and H,O, in an OPD
solution (0.05 M trisodium citrate, 0.1 M disodium hydro-
gen phosphate 12-water; pH 4.5), so that the substances
became 0.4 mg/ml and 0.6% (v/v), respectively, was added
in an amount of 100 ul./well to the wells. A coloring reaction
was carried out with occasional stirring. Thereafter, 1 M HCl
was added to the plate (100 pL/well) to terminate the
coloring reaction, followed by measurement of the absor-
bance at 490 nm using a plate reader (ENVISION™: Perki-
nFElmer, Inc.). Hybridomas that produced a culture superna-
tant exhibiting higher absorbance in the 293a cells
transfected with the pcDNA3.1-hCDH6 or pcDNA3.1-cyn-
oCDH6 expression vector than that in the 293c. cells trans-
fected with the control pcDNA3.1 were selected as hybrido-
mas producing antibodies binding to human CDH6 and
cynomolgus monkey CDH6.
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1)-5 Selective Screening for Antibody Binding to Cyno-
molgus Monkey CDH6 According to Flow Cytometry

1)-5-1 Preparation of Antigen Gene-Expressing Cells for
Use in Flow Cytometry Analysis

293T cells were seeded in a 225-cm® flask (Sumitomo
Bakelite Co., Ltd.) at 5x10* cells/cm?®, and the cells were
then cultured overnight under conditions of 37° C. and 5%
CO, in DMEM medium supplemented with 10% FBS.
pcDNA3.1-cynoCDH6 or pcDNA3.1 as a negative control
was introduced into the 293T cells using LIPO-
FECTAMINE™ 2000, and the cells were further cultured
overnight under conditions of 37° C. and 5% CO,. The 293T
cells transfected with each vector were treated with
TRYPLE™ Express (Thermo Fisher Scientific Corp.), and
the cells were washed with DMEM supplemented with 10%
FBS, and then suspended in PBS supplemented with 5%
FBS. The obtained cell suspension was used in flow cytom-
etry analysis.

1)-5-2 Flow Cytometry Analysis

The binding specificity to cynomolgus monkey CDH6 of
an antibody produced from the human CDH6- and cyno-
molgus monkey CDH6-binding antibody-producing
hybridomas that had been selected by Cell-ELISA in
Example 1)-4 was further confirmed by flow cytometry. The
suspension of the transiently expressing 2937 cells prepared
in Example 1)-5-1 was centrifuged, and the supernatant was
then removed. Thereafter, the cells were suspended by the
addition of the culture supernatant from each hybridoma.
The cells were left standing at 4° C. for 1 hour. The cells
were washed twice with PBS supplemented with 5% FBS,
and thereafter, the cells were suspended by the addition of
Anti-Rat IgG FITC conjugate (Sigma-Aldrich Co. LLC) that
had been 500-fold diluted with PBS supplemented with 5%
FBS. The cells were left standing at 4° C. for 1 hour. The
cells were washed twice with PBS supplemented with 5%
FBS, and then re-suspended in PBS supplemented with 5%
FBS and 2 pg/ml 7-aminoactinomycin D (Molecular Probes,
Inc.), followed by detection using a flow cytometer (FC500;
Beckman Coulter, Inc.). The data was analyzed using
FlowJo (Tree Star, Inc.). After dead cells were removed from
analysis by gating out 7-aminoactinomycin D-positive cells,
a histogram of the FITC fluorescence intensity of live cells
was generated. Hybridomas producing antibodies specifi-
cally binding to cynomolgus monkey CDH6 expressed on
the cell membrane surface were selected based on results
where the histogram for the antibody shifted to the strong
fluorescence intensity side in the 293T cells transfected with
pcDNA3.1-cynoCDH6 compared with the 293T cells trans-
fected with the control pcDNA3.1.

1)-6 Determination of Isotype of Rat Monoclonal Anti-
body

Clones rG019, rGO55, rG056, and rGO61 suggested to
bind specifically and strongly to human CDH6 and monkey
CDHG6 were selected from among the rat anti-CDH6 anti-
body-producing hybridomas selected in Example 1)-5, and
the isotype of each antibody was identified. The heavy chain
subclass and the light chain type of the antibody were
determined using a RAT MONOCLONAL ANTIBODY
ISOTYPING TEST KIT (DS Pharma Biomedical Co., [.td.).
As aresult, it was confirmed that all of these 4 clones rG019,
rGOS5, rG056, and rGO61 had a heavy chain of IgG2b
subclass and a light chain of x chain type.

1)-7 Preparation of Rat Anti-Human CDH6 Antibody

1)-7-1 Production of Culture Supernatant

The rat anti-human CDH6 monoclonal antibodies were
purified from the hybridoma culture supernatants. First, the
volume of each rat anti-CDH6 monoclonal antibody-pro-

OnCusp
Ex. 1001



73 of 128

US 11,446,386 B2

75

ducing hybridoma was sufficiently increased with Clona-
Cell-HY Selection Medium E (StemCell Technologies Inc.),
and thereafter, the medium was exchanged with Hybridoma
SFM (Thermo Fisher Scientific Corp.) to which 20% of
Ultra Low IgG FBS (Thermo Fisher Scientific Corp.) had
been added. Thereafter, the hybridoma was cultured for 4 to
5 days. The resulting culture supernatant was harvested, and
insoluble matter was removed therefrom by passing through
a 0.8-um filter, and through a 0.2-um filter.

1)-7-2 Purification of Rat Anti-CDH6 Antibody

An antibody (rat anti-CDH6 antibody (rG019, rGOSS,
rG056 or rG061)) was purified from the culture supernatant
of hybridomas prepared in Example 1)-7-1 according to
Protein G affinity chromatography. The antibody was
adsorbed on a Protein G column (GE Healthcare Biosci-
ences Corp.), the column was then washed with PBS, and
the antibody was then eluted with a 0.1 M glycine/HCI
aqueous solution (pH 2.7). 1 M Tris-HCI (pH 9.0) was added
to the eluate, so that the pH was adjusted to pH 7.0 to 7.5.
Thereafter, using Centrifugal UF Filter Device VIVAS-
PIN®20 (molecular weight cutoft: UF30K, Sartorius Inc.),
the buffer was replaced with HBSor (25 mM histidine/5%
sorbitol, pH 6.0), while the antibody was concentrated, so
that the concentration of the antibody was adjusted to 1
mg/mL. Finally, the antibody was filtrated through a Mini-
sart-Plus filter (Sartorius Inc.) to obtain a purified sample.

Example 2: In Vitro Evaluation of Rat Anti-CDH6
Antibody

2)-1 Evaluation of Binding Ability of Rat Anti-CDH6
Antibody by Flow Cytometry

The human CDH6-binding activity of the rat anti-CDH6
antibody produced in Example 1)-7 was evaluated by flow
cytometry. Using LIPOFECTAMINE™ 2000 (Thermo
Fisher Scientific Inc.), pcDNA3.1-hCDH6 produced in
Example 1)-1 was transiently introduced into 293T cells
(ATCC). The cells were cultured overnight under conditions
of'37° C. and 5% CO,, and thereafter, a cell suspension was
prepared. The suspension of the transfected 293T cells was
centrifuged, and the supernatant was then removed. There-
after, the cells were suspended by the addition of each of the
4 rat anti-CDH6 monoclonal antibodies (clone Nos: rG019,
rG055, rG056 and rGO61), which had been prepared in
Example 1)-7, or rat IgG control (R&D Systems, Inc.) (final
concentration: 10 ng/mL). The cells were left standing at 4°
C. for 1 hour. The cells were washed twice with PBS
supplemented with 5% FBS, and then suspended by the
addition of Anti-Rat IgG (whole molecule)-FITC antibody
produced in rabbit (Sigma-Aldrich Co. LLC) that had been
50-fold diluted with PBS supplemented with 5% FBS. The
cells were left standing at 4° C. for 1 hour. The cells were
washed twice with PBS supplemented with 5% FBS, fol-
lowed by detection using a flow cytometer (FC500; Beck-
man Coulter, Inc.). The data was analyzed using Flowlo
(Tree Star, Inc.). The results are shown in FIG. 1. In the
histogram of FIG. 1, the abscissa depicts FITC fluorescence
intensity indicating the amount of the antibody bound, and
the ordinate depicts a cell count. The shaded histogram
shows that negative control 293T cells untransfected with
hCDH6 were used, and the open solid line histogram shows
that hCDHG6-transfected 293T cells were used. As seen,
fluorescence intensity was enhanced by the binding of the
antibody to hCDH6 on the cell surface. The rat IgG control
binds to neither of the cells. As a result, it was confirmed that
the 4 produced rat anti-CDH6 monoclonal antibodies bind to
293T cells transfected with pcDNA3.1-hCDH6.

5

10

15

20

25

30

35

40

45

50

55

60

65

76
2)-2 Analysis of CDH6-Binding Site of Rat Anti-CDH6
Antibody by Flow Cytometry

2)-2-1 Construction of Expression Vector for FEach
Domain Deletion Mutant of Human CDH6

The full-length extracellular region of human CDH6 has
five extracellular domains, EC1 (SEQ ID NO: 2), EC2 (SEQ
ID NO: 3), EC3 (SEQ ID NO: 4), EC4 (SEQ ID NO: 5), and
ECS (SEQ ID NO: 6). A gene to be expressed such that each
one of the five EC domains could be deleted from full-length
human CDH6 was synthesized by GeneArt, and incorpo-
rated into p3xFLAG-CMV-9 vectors for mammalian expres-
sion (Sigma-Aldrich Co. LLC) according to a method
known to a person skilled in the art in order to produce an
expression vector for each domain deletion mutant lacking
any one of EC1 to EC5.

2)-2-2 Epitope Analysis of Rat Anti-CDH6 Antibody by
Flow Cytometry Using Domain Deletion Mutant

The epitopes to which the rat anti-human CDH6 antibod-
ies bound were identified by flow cytometry analysis using
a 293a cell line transfected with each EC domain deletion
vector. Using LIPOFECTAMINE™ 2000 (Thermo Fisher
Scientific Inc.), each domain deletion mutant expression
vector produced in Example 2)-2-1, or pcDNA3.1-hCDH6
for the expression of full-length human CDH6 was tran-
siently introduced into a 293a cell line, which was a cell line
derived from HEK293 cells by stable transfection with
integrin av and integrin 3 expression vectors. The cells
were cultured overnight under conditions of 37° C. and 5%
CO,, and thereafter, a cell suspension was prepared. The
suspension of the transfected 293 cells was centrifuged,
and a supernatant was then removed. Thereafter, the cells
were suspended by the addition of each of the 4 rat anti-
CDH6 monoclonal antibodies (clone Nos: rG019, rG055,
rGO56 and rGO61), which had been prepared in Example
1)-7, or rat IgG control (R&D Systems, Inc.) (final concen-
tration: 20 nM). The cells were left standing at 4° C. for 1
hour. The cells were washed twice with PBS supplemented
with 5% FBS, and then suspended by the addition of
Anti-Rat IgG (whole molecule)-FITC antibody produced in
rabbit (Sigma-Aldrich Co. LLC) that had been 50-fold
diluted with PBS supplemented with 5% FBS. The cells
were left standing at 4° C. for 1 hour. The cells were washed
twice with PBS supplemented with 5% FBS, followed by
detection using a flow cytometer (Canto II; BD Biosci-
ences). The data was analyzed using FlowJo (Tree Star,
Inc.). The results are shown in FIGS. 2-1 to 2-6. In the
histograms of FIGS. 2-1 to 2-6, the abscissa depicts FITC
fluorescence intensity indicating the amount of the antibody
bound, and the ordinate depicts cell count. The shaded
histogram shows that negative control untransfected 293
cells were used, and the open solid line histogram shows that
293 cells expressing full-length hCDH6 or each EC domain
deletion mutant were used. Fluorescence intensity is
enhanced when the antibody binds to full-length hCDH6 or
each EC domain deletion mutant on the surface of cells. The
rat IgG control binds to none of the transfected cells. The 4
produced rat anti-CDH6 monoclonal antibodies bind to the
full-length hCDHS6, the EC1 deletion mutant, the EC2
deletion mutant, the EC4 deletion mutant, and the ECS5
deletion mutant, but do not bind to the EC3 deletion mutant.
From this result, it was demonstrated that the 4 rat anti-
CDH6 monoclonal antibodies specifically bind to hCDH6
with EC3 as an epitope.
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2)-3 Internalization Activity of Rat Anti-CDH6 Antibody

2)-3-1 Confirmation of CDH6 Expression in Human
Tumor Cell Line

In order to select a CDH6-positive human tumor cell line
for use in the evaluation of the obtained antibodies, CDH6
expression information was retrieved from a known data-
base, and the expression of CDH6 on the cell membrane
surface was evaluated by flow cytometry. Human ovarian
tumor cell lines NIH:OVCAR-3, PA-1 and ES-2 and human
renal cell tumor cell line 786-O (all obtained from ATCC)
were each cultured under conditions of 37° C. and 5% CO,,
and thereafter, a cell suspension was prepared. The cells
were centrifuged, and the supernatant was then removed.
Thereafter, the cells were suspended by the addition of a
commercially available anti-human CDH6 antibody
(MABU2715, R&D Systems, Inc.) or mouse IgGl (BD
Pharmingen) as a negative control (final concentration: 50
ng/mL). The cells were left standing at 4° C. for 1 hour. The
cells were washed twice with PBS supplemented with 5%
FBS, and then suspended by the addition of F(ab')2 Frag-
ment of FITC-conjugated Goat Anti-mouse immunoglobu-
lins (Dako) that had been 50-fold diluted with PBS supple-
mented with 5% FBS. The cells were left standing at 4° C.
for 1 hour. The cells were washed twice with PBS supple-
mented with 5% FBS, followed by detection using a flow
cytometer (Canto II; BD Biosciences). The data was ana-
lyzed using FlowlJo (Tree Star, Inc.). The results are shown
in FIG. 3. In the histogram of FIG. 3, the abscissa depicts
FITC fluorescence intensity indicating the amount of the
antibody bound, and the ordinate depicts cell count. The
shaded histogram shows that the negative control mlgG1l
was used in staining, and the open solid line histogram
shows that the anti-human CDHG6 antibody was used in
staining. As seen, fluorescence intensity was enhanced by
the binding of the antibody to hCDH6 on the surface of cells.
The mIgG1 control binds to none of the cells. As a result, it
was confirmed that the NIH:OVCAR-3, PA-1 and 786-O
cell lines endogenously express CDH6 on the cell surface.
On the other hand, it was demonstrated that the ES-2 cell
line expresses no CDH6.

2)-3-2 Evaluation of Internalization Activity of Rat Anti-
CDH6 Antibody

The internalization activity of the rat anti-CDH6 antibod-
ies was evaluated using an anti-rat 1gG reagent Rat-ZAP
(Advanced Targeting Systems) conjugated with a toxin
(saporin) inhibiting protein synthesis. Specifically, human
CDH6-positive ovarian tumor cell line NIH:OVCAR-3
(ATCC) was seeded at 4x10> cells/well on a 96-well plate,
and then cultured overnight under conditions of 37° C. and
5% CO,. Human CDH6-positive renal cell tumor cell line
786-0 (ATCC) was seeded at 1x10° cells/well on a 96-well
plate, and then cultured overnight. On the next day, each rat
anti-CDH6 antibody (final concentration: 1 nM) or rat
1gG2b antibody (R&D Systems, Inc.) as a negative control
antibody was added to the plate. Rat-ZAP (final concentra-
tion: 0.5 nM) or Goat Anti-Rat IgG, Fc (gamma) Fragment
Specific (Jackson ImmunoResearch Laboratories, Inc.)
unconjugated with the toxin (final concentration: 0.5 nM) as
a negative control was further added to the plate, and the
cells were cultured under conditions of 37° C. and 5% CO,
for 3 days. The number of live cells was measured by the
quantification of ATP activity (RLU) using a CellTiter-
Glo™ Luminescent Cell Viability Assay (Promega Corp.).
In this evaluation, Rat-ZAP is taken up into cells in a manner
dependent on the internalization activity of the rat anti-
CDH6 antibody, so that saporin inhibiting protein synthesis
is released into the cells, so as to suppress cell growth. A cell
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growth inhibition effect brought about by the addition of the
anti-CDH6 antibody was indicated by a relative survival rate
when the number of live cells in a well supplemented with
the negative control instead of Rat-ZAP was defined as
100%. FIG. 4 shows a graph and a table of the cell survival
rate. As a result, it was demonstrated that the rat anti-CDH6
antibodies bind to CDH6 and cause internalization.

Example 3: Determination of Nucleotide Sequence
of ¢cDNA Encoding Variable Region of Rat
Anti-CDH6 Antibody

3)-1 Amplification and Sequencing of rGO19 Heavy
Chain Variable Region and Light Chain Variable Region
Gene Fragments

3)-1-1 Preparation of Total RNA from G019

In order to amplify cDNA encoding each variable region
ot rG019, total RNA was prepared from G019 using TRIzol
Reagent (Ambion, Inc.).

3)-1-2 Amplification of ¢cDNA Encoding rG019 Heavy
Chain Variable Region by 5'-RACE PCR and Determination
of Nucleotide Sequence

c¢DNA encoding the heavy chain variable region was
amplified using approximately 1 pg of the total RNA pre-
pared in Example 3)-1-1 and a SMARTer RACE c¢cDNA
Amplification Kit (Clontech Laboratories, Inc.). As primers
used to amplify the cDNA of the variable region of the
rG019 heavy chain gene according to PCR, UPM (Universal
Primer A Mix: included with SMARTer RACE cDNA
Amplification Kit) and primers designed from the sequences
of'the constant regions of known rat heavy chains were used.

The heavy chain variable region-encoding cDNA ampli-
fied by 5'-RACE PCR was cloned into a plasmid, and
thereafter, the nucleotide sequence of the cDNA of the heavy
chain variable region was subjected to sequence analysis.

The determined nucleotide sequence of the cDNA encod-
ing the heavy chain variable region of rG019 is shown in
SEQ ID NO: 16, and the amino acid sequence thereof is
shown in SEQ ID NO: 15.

3)-1-3 Amplification of ¢DNA Encoding rGO19 Light
Chain Variable Region by 5'-RACE PCR and Determination
of Nucleotide Sequence

Amplification and sequencing were carried out by the
same method as that applied in Example 3)-1-2. However, as
primers used to amplify the cDNA of the variable region of
the rGO19 light chain gene according to PCR, UPM (Uni-
versal Primer A Mix: included with SMARTer RACE cDNA
Amplification Kit) and primers designed from the sequences
of the constant regions of known rat light chains were used.

The determined nucleotide sequence of the cDNA encod-
ing the light chain variable region of rG019 is shown in SEQ
ID NO: 11, and the amino acid sequence thereof is shown in
SEQ ID NO: 10.

3)-2 Amplification and Sequencing of rGO55 Heavy
Chain Variable Region and Light Chain Variable Region
Gene Fragments

The sequences were determined by the same method as
that applied in Example 3)-1.

The determined nucleotide sequence of the cDNA encod-
ing the heavy chain variable region of rGO055 is shown in
SEQ ID NO: 26, and the amino acid sequence thereof is
shown in SEQ ID NO: 25. The nucleotide sequence of the
c¢DNA encoding the light chain variable region of rGO55 is
shown in SEQ ID NO: 21, and the amino acid sequence
thereof is shown in SEQ 1D NO: 20.
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3)-3 Amplification and Sequencing of rG056 Heavy
Chain Variable Region and Light Chain Variable Region
Gene Fragments

The sequences were determined by the same method as
that applied in Example 3)-1.

The determined nucleotide sequence of the cDNA encod-
ing the heavy chain variable region of rG056 is shown in
SEQ ID NO: 36, and the amino acid sequence thereof is
shown in SEQ ID NO: 35. The nucleotide sequence of the
c¢DNA encoding the light chain variable region of rG056 is
shown in SEQ ID NO: 31, and the amino acid sequence
thereof is shown in SEQ 1D NO: 30.

3)-4 Amplification and Sequencing of rG061 Heavy
Chain Variable Region and Light Chain Variable Region
Gene Fragments

The sequences were determined by the same method as
that applied in Example 3)-1.

The determined nucleotide sequence of the cDNA encod-
ing the heavy chain variable region of rG061 is shown in
SEQ ID NO: 46, and the amino acid sequence thereof is
shown in SEQ ID NO: 45. The nucleotide sequence of the
c¢DNA encoding the light chain variable region of rGO61 is
shown in SEQ ID NO: 41, and the amino acid sequence
thereof is shown in SEQ 1D NO: 40.

Example 4: Production of Human Chimeric
Anti-CDH6 Antibody chGO019

4)-1 Construction of Human Chimeric Anti-CDH6 Anti-
body chG019 Expression Vector

4)-1-1 Construction of Chimeric and Humanized Light
Chain Expression Vector pPCMA-LK

An approx. 5.4-kb fragment, which had been obtained by
digesting plasmid pcDNA3.3-TOPO/LacZ (Invitrogen
Corp.) with the restriction enzymes Xbal and Pmel, was
bound to a DNA fragment comprising a DNA sequence
(SEQ ID NO: 50) encoding a human light chain signal
sequence and a human k chain constant region, using an
In-Fusion Advantage PCR cloning kit (Clontech Laborato-
ries, Inc.), to produce pcDNA3.3/LK.

A neomycin expression unit was
pcDNA3.3/LK to construct pPCMA-LK.

4)-1-2 Construction of Chimeric and Humanized 1gGl
Type Heavy Chain Expression Vector pCMA-G1

A DNA fragment, which had been obtained by digesting
pCMA-LK with Xbal and Pmel to remove the DNA
sequence encoding the light chain signal sequence and the
human x chain constant region therefrom, was bound to a
DNA fragment comprising a DNA sequence (SEQ ID NO:
51) encoding a human heavy chain signal sequence and a
human IgG1 constant region, using an In-Fusion Advantage
PCR cloning kit (Clontech Laboratories, Inc.), to construct
pCMA-G1.

4)-1-3 Construction of chG019 Heavy Chain Expression
Vector

A DNA fragment from nucleotide positions 36 to 440 in
the nucleotide sequence of the ch(G019 heavy chain shown
in SEQ ID NO: 57 was synthesized (GENEART). Using an
In-Fusion HD PCR cloning kit (Clontech Laboratories,
Inc.), the synthesized DNA fragment was inserted into a site
of pCMA-G1 that had been cleaved with the restriction
enzyme Blpl, so as to construct a chG019 heavy chain
expression vector. It is to be noted that, for the chG019
heavy chain, a CDR sequence with cysteine substituted with
proline was used in order to prevent unpredictable disulfide
bonds.

removed from
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4)-1-4 Construction of chG019 Light Chain Expression
Vector

A DNA fragment comprising a DNA sequence (SEQ ID
NO: 52) encoding the chGO019 light chain was synthesized
(GENEART). Using an In-Fusion HD PCR cloning kit
(Clontech Laboratories, Inc.), the synthesized DNA frag-
ment was bound to a DNA fragment, which had been
obtained by digesting pCMA-LK with Xbal and Pmel to
remove the DNA sequence encoding the light chain signal
sequence and the human k chain constant region therefrom,
s0 as to construct a chG019 light chain expression vector.

4)-2 Production and Purification of Human Chimeric
Anti-CDH6 Antibody chG019

4)-2-1 Production of chG019

In accordance with the manual, FreeStyle 293F cells
(Invitrogen Corp.) were cultured and passaged. 1.2x10°
FreeStyle 293F cells (Invitrogen Corp.) in the logarithmic
growth phase were seeded on a 3-L. Fernbach Erlenmeyer
Flask (Corning Inc.), then diluted with FreeStyle 293
expression medium (Invitrogen Corp.) at 2.0x10° cells/mL.
To 40 ml of Opti-Pro SFM medium (Invitrogen Corp.), 0.24
mg of the heavy chain expression vector, 0.36 mg of the light
chain expression vector and 1.8 mg of Polyethyleneimine
(Polyscience #24765) were added, and the obtained mixture
was gently stirred. After incubation for 5 minutes, the
mixture was added to the FreeStyle 293F cells. The cells
were shake-cultured at 90 rpm in an 8% CO, incubator at
37° C. for 4 hours, and thereafter, 600 mL of EX-CELL
VPRO medium (SAFC Biosciences Inc.), 18 mL of Gluta-
MAX 1 (GIBCO), and 30 ml of Yeastolate Ultrafiltrate
(GIBCO) were added to the culture. The cells were further
shake-cultured at 90 rpm in an 8% CO, incubator at 37° C.
for 7 days. The obtained culture supernatant was filtrated
through a Disposable Capsule Filter (Advantec # CCS-045-
E1H).

4)-2-2 Purification of chG019

An antibody was purified from the culture supernatant
obtained in Example 4)-2-1 by a one-step process according
to rProtein A affinity chromatography. The culture superna-
tant was applied to a column that had been packed with
MabSelectSuRe (GE Healthcare Biosciences Corp.) equili-
brated with PBS, and thereafter, the column was washed
with PBS in an amount of two or more times the volume of
the column. Subsequently, the antibody was eluted with a 2
M arginine hydrochloride solution (pH 4.0), so that a frac-
tion containing an antibody was collected. The fraction was
dialyzed (Thermo Fisher Scientific Inc., Slide-A-Lyzer
Dialysis Cassette), so that the buffer was replaced with
HBSor (25 mM histidine/5% sorbitol, pH 6.0). Using a
Centrifugal UF Filter Device VIVASPIN®V20 (molecular
weight cutoff: UF10K, Sartorius Inc.), the antibody was
concentrated, so that the concentration of IgG was adjusted
to 5 mg/ml or more. Finally, the antibody was filtrated
through a Minisart-Plus filter (Sartorius Inc.) to obtain a
purified sample.

4)-3 Evaluation of Binding Activity of Human Chimeric
Anti-CDH6 Antibody chG019

The CDH6-binding activity of the human chimeric anti-
CDH6 antibody chG019 purified in 4)-2 was confirmed by
flow cytometry. Using LIPOFECTAMINE™ 2000,
pcDNA3.1-hCDH6 or pcDNA3.1-cynoCDH6 produced in
Example 1)-1, or pcDNA3.1 was transiently introduced into
293 cells. The cells were cultured overnight under condi-
tions 0of 37° C. and 5% CO,, and thereafter, a cell suspension
was prepared. chG019 was added to the suspension of each
of'these cells. The cells were left standing at 4° C. for 1 hour.
Thereafter, the cells were washed twice with PBS supple-
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mented with 5% FBS, and then suspended by the addition of
PE-labeled F(ab")2 Fragment anti-human 1gG, Fey antibody
(Jackson ImmunoResearch Laboratories, Inc.) that had been
500-fold diluted with PBS supplemented with 5% FBS. The
cells were left standing at 4° C. for 1 hour. The cells were
washed twice with PBS supplemented with 5% FBS, and
then re-suspended in PBS supplemented with 5% FBS,
followed by detection using a flow cytometer (Canto 1I; BD
Biosciences). The data was analyzed using FlowJo (Tree
Star, Inc.). As shown in FIG. 5, chG019 did not bind to the
293T cells transfected with pcDNA3.1 as a negative control,
but did bind to the 293T cells transfected with pcDNA3.1-
hCDH6 or pcDNA3.1-cynoCDH6 in an antibody concen-
tration-dependent manner. In FIG. 5, the abscissa depicts
antibody concentration, and the ordinate depicts the amount
of'the antibody bound, based on mean fluorescence intensity.
It is evident from this result that chG019 specifically binds
to human CDH6 and cynomolgus monkey CDH6 with
almost equivalent binding activity.

Example 5: Production of Humanized Anti-CDH6
Antibody

5)-1 Design of Humanized Form of Anti-CDH6 Antibody

5)-1-1 Molecular Modeling of chG019 Variable Region

The molecular modeling of the variable regions of
chG019 exploited a method known as homology modeling
(Methods in Enzymology, 203, 121-153, (1991)). The com-
mercially available protein three-dimensional structure
analysis program Bioluminate (manufactured by Schro-
dinger, LL.C) was employed using, as a template, a structure
(PDB ID: 2I9L) registered in Protein Data Bank (Nuc. Acid
Res. 35, D301-D303 (2007)) with a high sequence identity
to the heavy chain and light chain variable regions of
chGO019.

5)-1-2 Design of Amino Acid Sequence of Humanized
hGO019

chG019 was humanized by CDR grafting (Proc. Natl.
Acad. Sci. USA 86, 10029-10033 (1989)). The consensus
sequences of human gamma chain subgroup 1 and kappa
chain subgroup 1 determined by KABAT et al. (Sequences
of Proteins of Immunological Interest, Sth Ed. Public Health
Service National Institutes of Health, Bethesda, Md. (1991))
had high identity to the framework regions of chG019, and
based on this, they were selected as acceptors for the heavy
chain and the light chain, respectively. Donor residues to be
grafted onto the acceptors were selected by analyzing three-
dimensional models with reference to, for example, the
criteria given by Queen et al. (Proc. Natl. Acad. Sci. USA 86,
10029-10033 (1989)).

5)-2 Humanization of chG019 Heavy Chain

Three heavy chains thus designed were named hHO1,
hHO2 and hHO04. The full-length amino acid sequence of the
hHO1 heavy chain is shown in SEQ ID NO: 69. The
nucleotide sequence encoding the amino acid sequence of
SEQ ID NO: 69 is shown in SEQ ID NO: 70. The full-length
amino acid sequence of the heavy chain hHO2 is shown in
SEQ ID NO: 73. The nucleotide sequence encoding the
amino acid sequence of SEQ ID NO: 73 is shown in SEQ ID
NO: 74. The full-length amino acid sequence of the heavy
chain hHO04 is shown in SEQ ID NO: 77. The nucleotide
sequence encoding the amino acid sequence of SEQ ID NO:
77 is shown in SEQ ID NO: 78.

5)-3 Humanization of chG019 Light Chain

Two light chains thus designed were named h[.O2 and
hL.03. The full-length amino acid sequence of the h[.02 light
chain is shown in SEQ ID NO: 61. The nucleotide sequence
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encoding the amino acid sequence of SEQ ID NO: 61 is
shown in SEQ ID NO: 62. The full-length amino acid
sequence of the light chain h[.03 is shown in SEQ ID NO:
65. The nucleotide sequence encoding the amino acid
sequence of SEQ ID NO: 65 is shown in SEQ ID NO: 66.

5)-4 Design of Humanized hG019 by Combination of
Heavy Chain and Light Chain

An antibody consisting of hHO1 and h[.02 was named
“HO1L02 antibody” or “HO1L.02”. An antibody consisting of
hHO2 and hI.02 was named “HO2L02 antibody” or
“HO02L.02”. An antibody consisting of hH02 and h[.03 was
named “HO2L.03 antibody” or “H02L.03”. An antibody con-
sisting of hHO04 and h[.02 was named “H041.02 antibody™ or
“HO4L02”.

5)-5 Expression of Humanized Anti-CDH6 Antibody

5)-5-1 Construction of Humanized hG019 Heavy Chain
expression vector

5)-5-1-1 Construction of Humanized hG019-HO1 Type
Heavy Chain Expression Vector

A DNA fragment from nucleotide positions 36 to 440 in
the nucleotide sequence of the humanized hG019-HO1 type
heavy chain shown in SEQ ID NO: 70 was synthesized
(GENEART). A humanized hG019-HO1 type heavy chain
expression vector was constructed by the same method as
that applied in Example 4)-1-3.

5)-5-1-2 Construction of Humanized hG019-HO2 Type
Heavy Chain Expression Vector

A DNA fragment from nucleotide positions 36 to 440 in
the nucleotide sequence of the humanized hG019-HO02 type
heavy chain shown in SEQ ID NO: 74 was synthesized
(GENEART). A humanized hG019-HO2 type heavy chain
expression vector was constructed by the same method as
that applied in Example 4)-1-3.

5)-5-1-3 Construction of Humanized hG019-H04 Type
Heavy Chain Expression Vector

A DNA fragment from nucleotide positions 36 to 440 in
the nucleotide sequence of the humanized hG019-H04 type
heavy chain shown in SEQ ID NO: 78 was synthesized
(GENEART). A humanized hG019-H04 type heavy chain
expression vector was constructed by the same method as
that applied in Example 4)-1-3.

5)-5-2 Construction of Humanized hG019 Light Chain
Expression Vector

5)-5-2-1 Construction of Humanized hG019-L.02 Type
Light Chain Expression Vector

A DNA fragment comprising a humanized hG019-1.02
type light chain variable region-encoding DNA sequence
from nucleotide positions 37 to 399 in the nucleotide
sequence of the humanized hG019-L.02 type light chain
shown in SEQ ID NO: 62 was synthesized (GENEART).
Using an In-Fusion HD PCR cloning kit (Clontech Labo-
ratories, Inc.), the synthesized DNA fragment was inserted
into a site of pCMA-LK that had been cleaved with the
restriction enzyme BsiWI, so as to construct a humanized
hG019-1.02 type light chain expression vector.

5)-5-2-2 Construction of Humanized hG019-L.03 Type
Light Chain Expression Vector

A DNA fragment comprising a humanized hG019-1.03
type light chain variable region-encoding DNA sequence
from nucleotide positions 37 to 399 in the nucleotide
sequence of the humanized hG019-L.03 type light chain
shown in SEQ ID NO: 66 was synthesized (GENEART). A
humanized hG019-1.03 type light chain expression vector
was constructed by the same method as that applied in
Example 5)-5-2-1.
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5)-5-3 Preparation of Humanized hG019

5)-5-3-1 Production of HO1L02, HO2L.02, HO2L03 and
HO041L.02

The antibodies were produced by the same method as that
applied in Example 4)-2-1. HO1L.02, H02L.02, HO2L.03 and
H04L.02 were produced by the combination of the heavy
chain and the light chain shown in Example 5)-4.

5)-5-3-2 Two-Step Purification of HO011.02, HO02L02,
HO02L.03 and HO4L.02

The antibody was purified from the culture supernatant
obtained in Example 5)-5-3-1, by a two-step process,
namely, by rProtein A affinity chromatography and ceramic
hydroxyapatite. The culture supernatant was applied to a
column that had been packed with MabSelectSuRe (manu-
factured by GE Healthcare Biosciences Corp.) equilibrated
with PBS, and thereafter, the column was washed with PBS
in an amount of two or more times the volume of the
column. Subsequently, the antibody was eluted using a 2 M
arginine hydrochloride solution (pH 4.0). A fraction con-
taining the antibody was dialyzed (Thermo Fisher Scientific
Inc., Slide-A-Lyzer Dialysis Cassette), so that the buffer was
replaced with PBS. The antibody solution was 5-fold diluted
with a buffer of 5 mM sodium phosphate/50 mM MES/pH
7.0, and then applied to a ceramic hydroxyapatite column
(Bio-Rad Laboratories, Inc., Bio-Scale CHT Type-1
Hydroxyapatite Column) that had been equilibrated with a
buffer of 5 mM NaPi/50 mM MES/30 mM NaCl/pH 7.0.
Elution was carried out on a linear concentration gradient of
sodium chloride, so that a fraction containing an antibody
was collected. This fraction was dialyzed (Thermo Fisher
Scientific Inc., Slide-A-Lyzer Dialysis Cassette), so that the
buffer was replaced with HBSor (25 mM histidine/5%
sorbitol, pH 6.0). The antibody was concentrated with
Centrifugal UF Filter Device VIVASPIN®20 (molecular
weight cutoff: UF10K, Sartorius Inc.), thereby adjusting the
IgG concentration to 20 mg/ml. Finally, the antibody was
filtrated through a Minisart-Plus filter (Sartorius Inc.) to
obtain a purified sample.

Reference Example 1: Production of Anti-CDH6
Antibody NOV0712

The anti-CDH6 antibody NOV0712 used in the Examples
was produced with reference to the light chain full-length
and heavy chain full-length amino acid sequences (SEQ ID
NO: 235 and SEQ ID NO: 234, respectively, in International
Publication No. WO 2016/024195) of NOV0712 described
in International Publication No. WO 2016/024195.

Reference Example 1)-1 Anti-CDH6 Antibody
NOV0712

Reference Example 1)-1-1 Construction of
Anti-CDH6 Antibody NOV0712 Heavy Chain
Expression Vector

A NOVO0712 heavy chain variable region-encoding DNA
fragment from nucleotide positions 36 to 428 in the nucleo-
tide sequence of the NOV0712 heavy chain shown in SEQ
ID NO: 84 was synthesized (GENEART). A NOV0712
heavy chain expression vector was constructed by the same
method as that applied in Example 4)-1-3. The amino acid
sequence of the NOV0712 heavy chain expressed by the
NOV0712 heavy chain expression vector is shown in SEQ
ID NO: 83. In the amino acid sequence shown in SEQ ID
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NO: 83, the amino acid sequence consisting of the amino
acid residues at positions 1 to 19 is a signal sequence.

Reference Example 1)-1-2 Construction of
Anti-CDH6 Antibody NOV0712 Light Chain
Expression Vector

A DNA fragment comprising a NOV0712 light chain
variable region-encoding DNA sequence from nucleotide
positions 37 to 405 in the nucleotide sequence of the
NOVO0712 light chain shown in SEQ ID NO: 82 was
synthesized (GENEART). A NOV0712 light chain expres-
sion vector was constructed by the same method as that
applied in Example 5)-5-2-1. The amino acid sequence of
the NOV0712 light chain expressed by the NOV0712 light
chain expression vector is shown in SEQ ID NO: 81. In the
amino acid sequence shown in SEQ ID NO: 81, the amino
acid sequence consisting of the amino acid residues at
positions 1 to 20 is a signal sequence.

Reference Example 1)-2 Preparation of Anti-CDH6
Antibody NOV0712

Reference Example 1)-2-1 Production of
Anti-CDH6 Antibody NOV0712

NOV0712 was produced by the same method as that
applied in Example 4)-2-1.

Reference Example 1)-2-2 One-Step Purification of
Anti-CDH6 Antibody NOV0712

The anti-CDH6 antibody NOV0712 was purified from the
culture supernatant obtained in Reference Example 1)-2-1
by the same method as that applied in Example 4)-2-2
(antibody concentration: 5 mg/1 HBSor).

Example 6: In Vitro Evaluation of Humanized
hGO019 and NOV0712

6)-1 Evaluation of Binding Activity of Humanized hG019

6)-1-1 Human CDHG6 Antigen-Binding Ability of Human-
ized hGO19

The dissociation constant between the antibody and the
antigen (Recombinant Human CDH6 Fc His chimera, R&D
Systems, Inc.) was measured by using Biacore T200 (GE
Healthcare Biosciences Corp.), according to a capture
method, which comprises capturing the antigen as a ligand
with the immobilized anti-His antibody and then measuring
the dissociation constant using an antibody as an analyte.
Approximately 1000 RU of the anti-histidine antibody (His
capture kit, GE Healthcare Biosciences Corp.) was cova-
lently bound to sensor chip CM5 (GE Healthcare Biosci-
ences Corp.) by the amine coupling method. The antibody
was also immobilized onto reference cells in the same
manner as above. HBS-P+ (10 mM HEPES pH 7.4, 0.15 M
NaCl, 0.05% Surfactant P20) supplemented with 1 mM
CaCl, was used as a running buffer. The antigen was added
onto the anti-histidine antibody-immobilized chip for 60
seconds, and a dilution series solution (0.391 to 100 nM) of
the antibody was then added at a flow rate of 30 pl/min for
300 seconds. Subsequently, the dissociation phase was
monitored for 600 seconds. As a regeneration solution, a
glycine solution (pH 1.5) supplemented with 5 M MgClI2
was added twice at a flow rate of 10 pl/min for 30 seconds.
A Steady State Affinity model in analysis software (BlAe-
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valuation software, version 4.1) was used in data analysis,
and the dissociation constant (KD) was calculated. The
results are shown in Table 2.

TABLE 2
Antibody KD (M)
1 HO1LO2 1.5E-09
2 HO2L02 1.1E-09
3 HO2L03 1.4E-09
4 HO04L02 1.1E-09

6)-1-2 Binding Activity Against Human, Monkey, Mouse
or Rat CDH6

Using LIPOFECTAMINE™ 2000 (Thermo Fisher Scien-
tific Inc.), pcDNA3.1-hCDH6, pcDNA3.1-cynoCDH6,
p3XFLAG-CMV-9-mCDH6, or p3xFLAG-CMV-9-rCDH6
produced in Example 1)-1 was transiently introduced into
293q. cells. The cells were cultured overnight under condi-
tions 0of 37° C. and 5% CO,, and thereafter, a cell suspension
was prepared. Untransfected 293a cells were used as a
negative control. The suspension of the 293a cells produced
as described above was centrifuged, and the supernatant was
then removed. Thereafter, the cells were suspended by the
addition of each of the 4 humanized hGO19 antibodies
(clone Nos: HO01L02, H02L02, HO2L03 and HO04L02),
which had been prepared in Example 5)-5-3, or human IgG1
control (Calbiochem). The cells were left standing at 4° C.
for 1 hour. The cells were washed twice with PBS supple-
mented with 5% FBS, and then suspended by the addition of
anti-human IgG, Fe(gamma) PE goat F(ab') (Jackson Immu-
noResearch Laboratories, Inc.) that had been 500-fold
diluted with PBS supplemented with 5% FBS. The cells
were left standing at 4° C. for 1 hour. The cells were washed
twice with PBS supplemented with 5% FBS, followed by
detection using a flow cytometer (Canto II; BD Biosci-
ences). The data was analyzed using FlowJo (Tree Star,
Inc.). In FIGS. 6-1 and 6-2, the abscissa depicts antibody
concentration, and the ordinate depicts the amount of the
antibody bound based on mean fluorescence intensity. As
shown in FIGS. 6-1 and 6-2, the human IgG1 control as a
negative control binds to none of the CDHo6-transfected
cells. The 4 humanized hGO19 antibodies (clone Nos:
HO1L02, HO2L02, HO2LO3 and HO04L02) bind to human
CDHG6 and cynomolgus monkey CDH6, but bind to neither
mouse nor rat CDH6. None of the antibodies bind to the cells
transfected with the empty vector pcDNA3.1 as a negative
control. On the other hand, International Publication No.
WO 2016/024195 discloses that the NOVO0712 antibody
exhibits binding activity against all of human CDH6, cyno-
molgus monkey CDH6, mouse CDH6, and rat CDH6. As a
result, it was demonstrated that the 4 humanized hGO019
antibodies obtained in the present description are anti-CDH6
antibodies that exhibit binding properties different from
those of the NOV0712 antibody.

6)-2 Analysis of CDH6-Binding Sites of Humanized
hG019 and NOV0712

6)-2-1 Epitope Analysis Using Domain Deletion Mutant

Using Lipofectamine 2000 (Thermo Fisher Scientific

Inc.), each domain deletion mutant expression vector pro- 6

duced in Example 2)-2-1, or pcDNA3.1-hCDH6 for the
expression of full-length human CDH6 was transiently
introduced into cells. The cells were cultured overnight
under conditions of 37° C. and 5% CO,, and thereafter, a cell
suspension was prepared. The suspension of the transfected
293 cells was centrifuged, and the supernatant was then
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removed. Thereafter, the cells were suspended by the addi-
tion of each of the 4 humanized hG019 antibodies (clone
Nos: HO1L.02, H02L.02, HO2L03 and H04L.02), which had
been prepared in Example 5)-5-3, or the anti-CDH6 anti-
body NOV0712, which had been prepared in Reference
Example 1, or human IgGl (Calbiochem) as a negative
control. The cells were left standing at 4° C. for 1 hour. The
cells were washed twice with PBS supplemented with 5%
FBS, and then suspended by the addition of APC-anti-
human IgG goat F(ab')2 (Jackson ImmunoResearch Labo-
ratories, Inc.) that had been 500-fold diluted with PBS
supplemented with 5% FBS. The cells were left standing at
4° C. for 1 hour. The cells were washed twice with PBS
supplemented with 5% FBS, followed by detection using a
flow cytometer (Canto II; BD Biosciences). The data was
analyzed using FlowlJo (Tree Star, Inc.). The results are
shown in FIGS. 7-1 to 7-6. In the histograms of FIGS. 7-1
to 7-6, the abscissa depicts APC fluorescence intensity
indicating the amount of the antibody bound, and the ordi-
nate depicts cell count. The shaded histogram shows that
negative control untransfected 293a cells were used, and the
open solid line histogram shows that 293a cells expressing
full-length hCDH6 or each EC domain deletion mutant were
used. Fluorescence intensity is enhanced when the antibody
binds to full-length hCDH6 or each EC domain deletion
mutant on cell surface. The human IgG1 control binds to
none of the transfected cells. The 4 humanized hG019
antibodies (clone Nos: H011.02, H02[.02, HO2L.03 and
HO041.02) bind to the full-length hCDHO6, the EC1 deletion
mutant, the EC2 deletion mutant, the EC4 deletion mutant,
and the ECS5 deletion mutant, but do not bind to the EC3
deletion mutant. Specifically, it was demonstrated that the 4
humanized hG019 antibodies specifically bind to hCDH6
with EC3 as an epitope. On the other hand, the anti-CDH6
antibody NOV0712 binds to the full-length hCDH6, the
EC1 deletion mutant, the EC2 deletion mutant, the EC3
deletion mutant, and the EC4 deletion mutant, but does not
bind to the EC5 deletion mutant. Specifically, it was dem-
onstrated that the anti-CDH6 antibody NOV0712 specifi-
cally binds to hCDH6 with EC5 as an epitope. This is
consistent with epitope information on NOV0712 described
in International Publication No. WO 2016/024195. From
this result, it was demonstrated that the 4 humanized hG019
antibodies obtained in the present description are anti-CDH6
antibodies that exhibit properties different from those of
NOV0712.

6)-2-2 Binding Competition Assay of Antibodies

6)-2-2-1 Production of 786-O/hCDH6 Stably Expressing
Cell Line

The 786-O/hCDH6 stably expressing cell line was pro-
duced by infecting 786-0 cells (ATCC) with a recombinant
retrovirus for full-length human CDH6 expression. A human
CDH6 expression retrovirus vector (pQCXIN-hCDH6) was
produced by using a human CDH6 protein (NP_004923)-
encoding cDNA expression vector (OriGene Technologies
Inc., RC217889), and incorporating the cDNA into retrovi-
rus vector pQCXIN (Clontech Laboratories, Inc.) according
to a method known to a person skilled in the art. Using
FuGene HD (Promega Corp.), pQCXIN-hCDH6 was tran-
siently introduced into retrovirus packaging cells RetroPack
PT67 (Clontech Laboratories, Inc.). After 48 hours, a culture
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supernatant containing recombinant retrovirus was recov-
ered, and then added to the 786-0O cell culture system, so that
the cells were infected. From 3 days after the infection, the
infected cells were cultured under conditions of 37° C. and
5% CO, in a medium supplemented with G418 (Gibco)
(final concentration: 50 mg/ml) and screened with the drug,
s0 as to establish cell line 786-O/hCDH6 stably expressing
human CDH6. The high expression of human CDH6 in the
stably expressing line was confirmed by flow cytometry in
the same manner as that applied in Example 2)-3-1 (FIG. 8).
Goat anti-Mouse IgG1 Secondary Antibody Alexa Fluor 647
(Thermo Fisher Scientific Inc.) that had been 500-fold
diluted with PBS supplemented with 5% FBS was used as an
antibody for detection. The results are shown in FIG. 8. In
the histogram of FIG. 8, the abscissa depicts Alexa Fluor 647
fluorescence intensity indicating the amount of the antibody
bound, and the ordinate depicts cell count. The shaded
histogram shows that the negative control mIgG1 was used
in staining, and the open solid line histogram shows that the
anti-human CDH6 antibody was used in staining. As seen,
fluorescence intensity was enhanced by the binding of the
antibody to hCDH6 on cell surface. The mlgG1 control
binds to none of the cells. As a result, it was demonstrated
that the 786-O/hCDH6 stably expressing cell line more
highly expresses human CDH6 than the parent line 786-O
cells.

6)-2-2-2 Binding Competition Assay Using Labeled
HO1L02 and Labeled NOV(712

Labeled HO1L.02 and labeled NOV0712 were produced
using an Alexa Fluor 488 Monoclonal Antibody Labeling
Kit (Thermo Fisher Scientific Inc.). The cell suspension of
the 786-O/hCDH6 stably expressing cell line produced in
6)-2-2-1 was centrifuged, and the supernatant was then
removed. Thereafter, the cells were suspended by the addi-
tion of labeled NOV0712 or labeled HO1L02 (final concen-
tration: 5 nM) and, further, the addition of each of the 4
humanized hG019 antibodies (clone Nos: HO11.02, HO21.02,
H02L.03 and HO41.02), which had been prepared in Example
5)-5-3, or the anti-CDH6 antibody NOV0712, which had
been prepared in Reference Example 1, or human IgGl
(Calbiochem) as a negative control (final concentration: as
shown in the abscissa of FIG. 9). The cells were left standing
at 4° C. for 1 hour. Thereafter, the cells were washed twice
with PBS supplemented with 5% FBS, followed by detec-
tion using a flow cytometer (Canto II; BD Biosciences). The
data was analyzed using FlowJo (Tree Star, Inc.). The results
are shown in FIG. 9. The abscissa depicts the final concen-
tration of the added unlabeled antibody, and the ordinate
depicts the amount of the antibody bound based on mean
fluorescence intensity. When unlabeled NOV0712 is added
to cells supplemented with labeled NOV0712, the amount of
the labeled antibody bound is decreased by replacement with
the unlabeled antibody in an addition concentration-depen-
dent manner because they compete with each other for
binding to the same epitope. On the other hand, even if each
of the 4 humanized hG019 antibodies or human IgG1 as a
negative control is added to cells supplemented with labeled

10

15

25

30

40

45

50

55

60

65

88
NOV0712, there is no change in the amount of the labeled
antibody bound, indicating that these antibodies differ in
epitope and thus do not compete with each other for binding.
Likewise, when each of the 4 unlabeled humanized hG019
antibodies is added to cells supplemented with labeled
HO011.02, the amount of the labeled antibody bound is
decreased by replacement with the unlabeled antibody in an
addition concentration-dependent manner because they
compete with each other for binding to the same epitope. On
the other hand, even if NOV0712 or human IgGl as a
negative control is added to cells supplemented with labeled
HO011.02, there is no change in the amount of the labeled
antibody bound, indicating that these antibodies differ in
epitope and thus do not compete with each other for binding.

6)-3 Evaluation of Internalization Activity of Humanized
hG019 and NOV0712

The internalization activity of humanized hG019 and
NOV0712 was evaluated using an anti-human IgG reagent
Hum-ZAP (Advanced Targeting Systems) conjugated with a
toxin (saporin) inhibiting protein synthesis. Specifically,
human CDH6-positive ovarian tumor cell line NIH:
OVCAR-3 (ATCC) was seeded at 4x10> cells/well on a
96-well plate, and then cultured overnight under conditions
of 37° C. and 5% CO,. Human CDH6-positive renal cell
tumor cell line 786-O (ATCC) was seeded at 1x10° cells/
well on a 96-well plate, and then cultured overnight. Human
CDH6-positive ovarian tumor cell line PA-1 (ATCC) was
seeded at 1x10° cells/well on a 96-well plate, and then
cultured overnight under conditions of 37° C. and 5% CO,.
On the next day, each anti-CDH6 antibody (final concen-
tration: 1 nM) or human IgG1 antibody (Calbiochem) as a
negative control antibody was added to the plate. Hum-ZAP
(final concentration: 0.5 nM) or F(ab")2 Fragment Goat
Anti-human IgG, Fc (gamma) Fragment Specific (Jackson
ImmunoResearch Laboratories, Inc.) unconjugated with the
toxin (final concentration: 0.5 nM) as a negative control was
further added to the plate, and the cells were cultured under
conditions of 37° C. and 5% CO, for 3 days. The number of
live cells was measured by the quantification of ATP activity
(RLU) using CellTiter-Glo™ Luminescent Cell Viability
Assay. In this evaluation, Hum-ZAP is taken up into cells in
a manner dependent on the internalization activity of the
humanized anti-CDH6 antibody, so that saporin, which
inhibits protein synthesis, is released into the cells, so as to
suppress cell growth. A cell growth inhibition effect brought
about by the addition of the anti-CDH6 antibody was
indicated by a relative survival rate when the number of live
cells in a well supplemented with the negative control
instead of Hum-ZAP was defined as 100%. FIGS. 10-1 to
10-3 each show a graph and a table of the cell survival rate.
In this experiment, an antibody having strong internalization
activity is considered to offer a low cell survival rate. As a
result, the 4 humanized hG019 antibodies have an internal-
ization rate of approximately 50 to 75% predicted from the
cell survival rates for all of the 3 cell lines. Thus, the 4
humanized hG019 antibodies exhibit very high internaliza-
tion activity and exhibit much higher internalization activity
than that of NOV0712. From the mechanism of the medici-
nal effects of ADC, an antibody having higher internaliza-
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tion activity is considered to be more suitable as an ADC
antibody.

Example 7: Production of Humanized hG019-Drug
Conjugate

7)-1 Production of Antibody-Drug Conjugate HO1L.02-
DXd
Step 1: Antibody-Drug Conjugate (1)

Reduction of antibody: HO1L02 produced in Example 5
was adjusted to 9.85 mg/mL with PBS6.0/EDTA by using
common procedures B (using 1.53 mLmg'cm™" as 280 nm
absorption coefficient) and C described in production
method 1. To this solution (5.7 mL), an aqueous solution of
10 mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.231
ml; 6.0 equivalents per antibody molecule) and a 1 M
aqueous dipotassium hydrogen phosphate solution (Nacalai
Tesque, Inc.; 0.0855 mL) were added. After confirming that
the solution had a pH within 7.0£0.1, the interchain disulfide
bond in the antibody was reduced by incubating the solution
at 37° C. for 2 hours.

Conjugation between antibody and drug linker: The
above-described solution was incubated at 15° C. for 10
minutes. Subsequently, a 10 mM solution of N-[6-(2,5-
dioxo0-2,5-dihydro-1H-pyrrol-1-yhhexanoyl|glycylglycyl-

o
HO1L02— H
N~ A e
N/A\W/ N
o
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90
L-phenylalanyl-N-(2-{[(18,9S)-9-ethyl-5-fluoro-9-hy-
droxy-4-methyl-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,
12H-benzo[de|pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-1-
yl]amino }-2-oxoethoxy)methyl]glycinamide in dimethyl
sulfoxide (0.386 mL; 10 equivalents per antibody molecule)
was added thereto, and the obtained mixture was incubated
at 15° C. for 1 hour to conjugate the drug linker to the
antibody. Subsequently, an aqueous solution of 100 mM
NAC (Sigma-Aldrich Co. LL.C) (0.0347 mL; 9 equivalents

[Formula 11]

Step 1
—_—

per antibody molecule) was added thereto, and the obtained
mixture was further stirred at room temperature for 20
minutes to terminate the reaction of the drug linker.

Purification: The above-described solution was purified
by common procedure D described in production method 1
to obtain 19 mL of a solution containing the title antibody-
drug conjugate “HO11.02-ADC”.

Characterization: Using common procedure E (using
€p2s0o—o440 and &, 5,,=21240) described in production
method 1, the following characteristic values were obtained.

Antibody concentration: 2.26 mg/ml., antibody yield:
42.9 mg (76%), average number of conjugated drug mol-
ecules (n) per antibody molecule measured by common
procedure E: 5.9, and average number of conjugated drug
molecules (n) per antibody molecule measured by common
procedure F: 7.7.
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7)-2 Production of antibody-drug conjugate HO2L.02-
DXd
Step 1: Antibody-Drug Conjugate (2)

Reduction of antibody: H02L.02 produced in Example 5
was adjusted to 9.95 mg/mL with PBS6.0/EDTA by using
common procedures B (using 1.51 mLmg'cm™" as 280 nm
absorption coefficient) and C described in production
method 1. To this solution (5.7 mL), an aqueous solution of
10 mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.234
ml; 6.0 equivalents per antibody molecule) and a 1 M
aqueous dipotassium hydrogen phosphate solution (Nacalai
Tesque, Inc.; 0.0855 mL) were added. After confirming that
the solution had a pH within 7.0£0.1, the interchain disulfide
bond in the antibody was reduced by incubating the solution
at 37° C. for 2 hours.

Conjugation between antibody and drug linker: The
above-described solution was incubated at 15° C. for 10
minutes. Subsequently, a 10 mM solution of N-[6-(2,5-
dioxo0-2,5-dihydro-1H-pyrrol-1-yhhexanoyl|glycylglycyl-
L-phenylalanyl-N-[(2-{[(18,9S)-9-ethyl-5-fluoro-9-hy-
droxy-4-methyl-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,
12H-benzo[de|pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-
yl]amino }-2-oxoethoxy)methyl]glycinamide in dimethyl
sulfoxide (0.389 mL; 10 equivalents per antibody molecule)
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[Formula 12]

ZIT

Step 1
—_—

was added thereto, and the obtained mixture was incubated
at 15° C. for 1 hour to conjugate the drug linker to the
antibody. Subsequently, an aqueous solution of 100 mM
NAC (Sigma-Aldrich Co. LL.C) (0.0350 mL; 9 equivalents
per antibody molecule) was added thereto, and the obtained
mixture was further stirred at room temperature for 20
minutes to terminate the reaction of the drug linker.

Purification: The above-described solution was purified
by common procedure D described in production method 1
to obtain 19 mL of a solution containing the title antibody-
drug conjugate “H021.02-ADC”.

Characterization: Using common procedure E (using
€p,280-9440 and e, 3,,=21240) described in production
method 1, the following characteristic values were obtained.

Antibody concentration: 2.61 mg/ml., antibody yield:
49.6 mg (87%), average number of conjugated drug mol-
ecules (n) per antibody molecule measured by common
procedure E: 5.9, and average number of conjugated drug
molecules (n) per antibody molecule measured by common
procedure F: 7.6.
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7)-3 Production of Antibody-Drug Conjugate HO2L.03-
DXd
Step 1: Antibody-Drug Conjugate (3)

Reduction of antibody: H02L.03 produced in Example 5
was adjusted to 9.86 mg/mL with PBS6.0/EDTA by using
common procedures B (using 1.53 mLmg'cm™" as 280 nm
absorption coefficient) and C described in production
method 1. To this solution (5.7 mL), an aqueous solution of
10 mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.270
ml; 7.0 equivalents per antibody molecule) and a 1 M
aqueous dipotassium hydrogen phosphate solution (Nacalai
Tesque, Inc.; 0.0855 mL) were added. After confirming that
the solution had a pH within 7.0£0.1, the interchain disulfide
bond in the antibody was reduced by incubating the solution
at 37° C. for 2 hours.

Conjugation between antibody and drug linker: The
above-described solution was incubated at 15° C. for 10
minutes. Subsequently, a 10 mM solution of N-[6-(2,5-
dioxo0-2,5-dihydro-1H-pyrrol-1-yhhexanoyl|glycylglycyl-
L-phenylalanyl-N-[(2-{[(18,9S)-9-ethyl-5-fluoro-9-hy-
droxy-4-methyl-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,
12H-benzo[de|pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-
yl]amino }-2-oxoethoxy)methyl]glycinamide in dimethyl
sulfoxide (0.386 mL; 10 equivalents per antibody molecule)

(@]
H02L.03— H
N\/\/\)]\ N\)J\
N N
Y
(@]
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[Formula 13]

ZIT

Step 1
—_—

was added thereto, and the obtained mixture was incubated
at 15° C. for 1 hour to conjugate the drug linker to the
antibody. Subsequently, an aqueous solution of 100 mM
NAC (Sigma-Aldrich Co. LL.C) (0.0347 mL; 9 equivalents
per antibody molecule) was added thereto, and the obtained
mixture was further stirred at room temperature for 20
minutes to terminate the reaction of the drug linker.

Purification: The above-described solution was purified
by common procedure D described in production method 1
to obtain 19 mL of a solution containing the title antibody-
drug conjugate “HO11.02-ADC”.

Characterization: Using common procedure E ((using
€p,280-9440 and e, 3,,=21240) described in production
method 1, the following characteristic values were obtained.

Antibody concentration: 2.71 mg/ml., antibody yield:
51.4 mg (91%), average number of conjugated drug mol-
ecules (n) per antibody molecule measured by common
procedure E: 5.7, and average number of conjugated drug
molecules (n) per antibody molecule measured by common
procedure F: 7.6.
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7)-4 Production of Antibody-Drug Conjugate HO4L.02-
DXd
Step 1: Antibody-Drug Conjugate (4)

/ O . O
?N(\/\/\)j\g/\[(lq\)}\g

Reduction of antibody: H04L.02 produced in Example 5
was adjusted to 9.86 mg/mL with PBS6.0/EDTA by using
common procedures B (using 1.53 mLmg'cm™" as 280 nm
absorption coefficient) and C described in production
method 1. To this solution (5.7 mL), an aqueous solution of
10 mM TCEP (Tokyo Chemical Industry Co., Ltd.) (0.232
ml; 6.0 equivalents per antibody molecule) and a 1 M
aqueous dipotassium hydrogen phosphate solution (Nacalai
Tesque, Inc.; 0.0855 mL) were added. After confirming that
the solution had a pH within 7.0£0.1, the interchain disulfide
bond in the antibody was reduced by incubating the solution
at 37° C. for 2 hours.

Conjugation between antibody and drug linker: The
above-described solution was incubated at 15° C. for 10
minutes. Subsequently, a 10 mM solution of N-[6-(2,5-
dioxo0-2,5-dihydro-1H-pyrrol-1-yhhexanoyl|glycylglycyl-
L-phenylalanyl-N-[(2-{[(18,9S)-9-ethyl-5-fluoro-9-hy-
droxy-4-methyl-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,
12H-benzo[de|pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-
yl]amino }-2-oxoethoxy)methyl]glycinamide in dimethyl

o
H04L02— H
N~ A e
N/A\W/ N
o

55
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[Formula 14]

ZIT

Step 1
—_—

sulfoxide (0.386 mL; 10 equivalents per antibody molecule)
was added thereto, and the obtained mixture was incubated
at 15° C. for 1 hour to conjugate the drug linker to the
antibody. Subsequently, an aqueous solution of 100 mM
NAC (Sigma-Aldrich Co. LL.C) (0.0347 mL; 9 equivalents
per antibody molecule) was added thereto, and the obtained
mixture was further stirred at room temperature for 20
minutes to terminate the reaction of the drug linker.

Purification: The above-described solution was purified
by common procedure D described in production method 1
to obtain 19 mL of a solution containing the title antibody-
drug conjugate “H041.02-ADC”.

Characterization: Using common procedure E (using
€p,280-9440 and €p,3,,=21240) described in production
method 1, the following characteristic values were obtained.

Antibody concentration: 2.56 mg/ml., antibody yield:
48.7 mg (87%), average number of conjugated drug mol-
ecules (n) per antibody molecule measured by common
procedure E: 5.8, and average number of conjugated drug
molecules (n) per antibody molecule measured by common
procedure F: 7.6.
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Reference Example 2: Production of
NOV0712-Drug Conjugate

Reference Example 2)-1 Production of
Antibody-Drug Conjugate NOV0712-DM4

Antibody-Drug Conjugate (5)
Conjugation between antibody and drug linker:
NOVO0712 produced in Reference Example 1 was adjusted

5

to 9.7 mg/mL with 20 mM HEPESS.1 (HEPES, 1 M Buffer '

Solution (20 ml) manufactured by Life Technologies Corp.
was pH-adjusted to 8.1 with 1 M sodium hydroxide, and
then brought to 1 L. with distilled water) by using common
procedures B (using 1.51 mLmg~*cm™" as 280 nm absorp-
tion coefficient) and C described in production method 1.
The solution was incubated at 20° C. for 10 minutes.
Subsequently, a 10 mM solution of 1-(2,5-dioxopyrrolidin-
1-yloxy)-1-0x0-4-(pyridin-2-yldisulfanyl)butane-2-sulfonic
acid described in W02016/024195 in DMA (0.366 mL; 5.2

/ (€] . (€] . (€]
q\/\/\)kg/\l(lq\)kg/( EN\)kg/\o/Yo

15

O
NOV0712— H
N\/\/\)I\ N\)I\
N/\n/ N
(@]

equivalents per antibody molecule), a 10 mM solution of 69

N2-deacetyl-deacetyl-N2-(4-methyl-4-mercapto-1-oxopen-
tyl)-maytansine (DM4) in DMA (0.366 mL; 6.8 equivalents
per antibody molecule), and 0.243 ml of DMA were added
thereto, and the obtained mixture was incubated at 20° C. for
16 hours to conjugate the drug linker to the antibody.
Subsequently, an aqueous solution of 1 M acetic acid was
added thereto to adjust the pH to 5.0, and the obtained

65

98

mixture was further stirred at room temperature for 20
minutes to terminate the reaction of the drug linker.

Purification: The above-described solution was purified
by common procedure D described in production method 1
to obtain 28 mL of a solution containing the title antibody-
drug conjugate “NOV0712-DM4”.

Characterization: Using common procedure E (using
€4280-200500,  &,,5,=76295,  £,,5,43170, and
€p,252—23224) described in production method 1, the fol-
lowing characteristic values were obtained.

Antibody concentration: 2.58 mg/ml., antibody yield:
72.2 mg (93%), and average number of conjugated drug
molecules (n) per antibody molecule measured by common
procedure E: 3.0.

Reference Example 2)-2 Production of
Antibody-Drug Conjugate NOV0712-DXd

Step 1: Antibody-Drug Conjugate (6)

[Formula 15]

o NH

Step 1
—_—

Reduction of antibody: NOV0712 produced in Reference
Example 1 was adjusted to 9.26 mg/ml with PBS6.0/EDTA
by using common procedures B (using 1.5 mLmg~'cm™" as
280 nm absorption coefficient) and C described in produc-
tion method 1. To this solution (6.6 mL), an aqueous solution
of 10 mM TCEP (Tokyo Chemical Industry Co., L.td.) (0.254
ml; 6.0 equivalents per antibody molecule) and a 1 M

aqueous dipotassium hydrogen phosphate solution (Nacalai
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Tesque, Inc.; 0.0990 mL) were added. After confirming that
the solution had a pH within 7.0£0.1, the interchain disulfide
bond in the antibody was reduced by incubating the solution
at 37° C. for 2 hours.

Conjugation between antibody and drug linker: The
above-described solution was incubated at 15° C. for 10
minutes. Subsequently, a 10 mM solution of N-[6-(2,5-
dioxo0-2,5-dihydro-1H-pyrrol-1-yhhexanoyl|glycylglycyl-
L-phenylalanyl-N-[(2-{[(18,9S)-9-ethyl-5-fluoro-9-hy-
droxy-4-methyl-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,
12H-benzo[de|pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-
yl]amino }-2-oxoethoxy)methyl]glycinamide in dimethyl
sulfoxide (0.381 mL; 9 equivalents per antibody molecule)
was added thereto, and the obtained mixture was incubated
at 15° C. for 1 hour to conjugate the drug linker to the
antibody. Subsequently, an aqueous solution of 100 mM
NAC (Sigma-Aldrich Co. LL.C) (0.0381 mL; 9 equivalents
per antibody molecule) was added thereto, and the obtained
mixture was further stirred at room temperature for 20
minutes to terminate the reaction of the drug linker.

Purification: The above-described solution was purified
by common procedure D described in production method 1
to obtain 23.5 mL of a solution containing the title antibody-
drug conjugate “NOV0712-ADC”.

Characterization: Using common procedure E (using
€pos0o—2440 and e, 5,,=21240) described in production
method 1, the following characteristic values were obtained.

Antibody concentration: 2.26 mg/ml., antibody yield:
56.4 mg (92%), average number of conjugated drug mol-
ecules (n) per antibody molecule measured by common
procedure E: 6.4, and average number of conjugated drug
molecules (n) per antibody molecule measured by common
procedure F: 7.8.

Reference Example 3: Production of HO1L.02-DM4

Reference Example 3)-1 Production of
Antibody-Drug Conjugate HO1L.02-DM4

Antibody-Drug Conjugate (7)

Conjugation between antibody and drug linker: HO1L.02
produced in Example 5 was adjusted to 9.8 mg/ml, with 20
mM HEPES8.1 (HEPES, 1 M Buffer Solution (20 mL)
manufactured by Life Technologies Corp. was pH-adjusted
to 8.1 with 1 M sodium hydroxide, and then brought to 1 L
with distilled water) by using common procedures B (using
1.53 mLmg~'cm™ as 280 nm absorption coefficient) and C
described in production method 1. The solution was incu-
bated at 20° C. for 10 minutes. Subsequently, a 10 mM
solution of 1-(2,5-dioxopyrrolidin-1-yloxy)-1-0x0-4-(pyri-
din-2-yldisulfanyl)butane-2-sulfonic acid described in
W02016/024195 in DMA (0.062 mL; 11.5 equivalents per
antibody molecule) and a 10 mM solution of N2-deacetyl-
N2-(4-methyl-4-mercapto-1-oxopentyl)-maytansine (DM4)
in DMA (0.082 mL; 15.1 equivalents per antibody molecule)
were added thereto, and the obtained mixture was incubated
at 20° C. for 18 hours to conjugate the drug linker to the
antibody. Subsequently, an aqueous solution of 1 M acetic
acid was added thereto to adjust the pH to 5.0, and the
obtained mixture was further stirred at room temperature for
20 minutes to terminate the reaction of the drug linker.

Purification: The above-described solution was purified
by common procedure D described in production method 1
to obtain 3.5 mL of a solution containing the title antibody-
drug conjugate “HO011.02-DM4”.

Characterization: Using common procedure E (using
£A,280=223400, &A,252=85646, £D,280=4317, and
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€D,252=23224) described in production method 1, the fol-
lowing characteristic values were obtained.

Antibody concentration: 1.97 mg/ml., antibody yield:
6.90 mg (88%), and average number of conjugated drug
molecules (n) per antibody molecule measured by common
procedure E: 3.6.

Example 8: Evaluation of In Vitro Activity of
Antibody-Drug Conjugate

8)-1 Evaluation of In Vitro Cell Growth Inhibition Activ-
ity of Antibody-Drug Conjugate Against CDH6-Positive
Human Tumor Cell Line

CDH6-positive human ovarian tumor cell line PA-1 was
seeded over a 96-well plate at 2x10° cells/100 pL/well in
MEM medium supplemented with 10% FBS, and the cells
were then cultured overnight under conditions 0f37° C. and
5% CO,. On the next day, each of the 4 humanized hG019-
drug conjugates (clone names: HO1L.02-DXd, HO2L.02-
DXd, HO02L03-DXd and HO04L.02-DXd) produced in
Example 7, or the NOV0712-drug conjugate (NOV0712-
DM4) produced in Reference Example 2 was added to the
cells such that the final concentrations were from 0.0001
(nM) to 100 (nM). After culture for 4 days, the number of
live cells was measured by the quantification of ATP using
CellTiter-Glo™ Luminescent Cell Viability Assay (Promega
Corp.). FIG. 11 shows concentration-dependent cell growth
inhibition activity when each antibody-drug conjugate was
added to the cells. From this result, it was demonstrated that
the 4 humanized hG019-drug conjugates exhibit growth
inhibition activity against tumor cells from a lower addition
concentration than that of the NOV0712-drug conjugate,
and have high antitumor activity.

Example 9: In Vivo Antitumor Effect of
Antibody-Drug Conjugate

The antitumor effects of the antibody-drug conjugates
were evaluated using animal models derived from immu-
nodeficient mice by the inoculation of CDH6-positive
human tumor cell line cells. Four- to 5-week-old BALB/c
nude mice (CAnN.Cg-Foxnl[nu]/CrlCrlj|Foxnlnu/Foxnlnu],
Charles River Laboratories Japan Inc.) and SCID mice
(CB17/Icr-Prkdc|scid]/CrlCrlj, Charles River Laboratories
Japan Inc.) were acclimatized for 3 days or longer under SPF
conditions before use in the experiment. The mice were fed
with a sterilized solid diet (FR-2, Funabashi Farms Co., L.td)
and given sterilized tap water (which had been prepared by
adding a 5 to 15 ppm sodium hypochlorite solution to tap
water). The long diameter and short diameter of the inocu-
lated tumor were measured twice a week using electronic
digital calipers (CD-15CX, Mitutoyo Corp.), and the volume
of the tumor was then calculated according to the following
expression.

Tumor volume (mm?*)=Y4xLong diameter (mm)x
[Short diameter (mm)]?

Each antibody-drug conjugate was diluted with ABS
buffer (10 mM acetate buffer, 5% sorbitol, pH 5.5) (Nacalai
Tesque, Inc.), and the dilution was intravenously adminis-
tered at a dose shown in each Example to the tail of each
mouse. ABS buffer was administered in the same manner as
above to a control group (vehicle group). Six mice per group
were used in the experiment.

9)-1 Antitumor Effect—(1)

The CDHo6-positive human renal cell tumor cell line
786-O (ATCC), the CDH6 expression of which had been
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confirmed in Example 2)-3-1, was suspended in Matrigel
(Corning Inc.), and the cell suspension was subcutaneously
inoculated at a dose of 5x10° cells to the right flank region
of each male SCID mouse (Day 0). On Day 18, the mice
were randomly grouped. On the day of grouping, each of the
4 antibody-drug conjugates (clone names: H011.02-DXd,
HO02L.02-DXd, H02L03-DXd and H041.02-DXd) produced
in Example 7, or NOV0712-DM4 produced in Reference
Example 2 was intravenously administered at a dose of 3
mg/kg to the tail of each mouse. The results are shown in
FIG. 12. The abscissa depicts the number of days, and the
ordinate depicts tumor volume. The error range depicts a SE
value.

NOV0712-DM4 exhibited no significant antitumor effect
in this tumor model. All the 4 antibody-drug conjugates
produced in Example 7 decreased tumor volume after
administration, exerted significant tumor regression, and
sustained the tumor regression effect for 24 days after
administration (FIG. 12).

9)-2 Antitumor Effect—(2)

The CDH6-positive human ovarian tumor cell line PA-1
(ATCC), the CDH6 expression of which had been confirmed
in Example 2)-3-1, was suspended in Matrigel (Corning
Inc.), and the cell suspension was subcutaneously inoculated
at a dose of 8.5x10° cells to the right flank region of each
female nude mouse (Day 0). On Day 11, the mice were
randomly grouped. On the day of grouping, the antibody-
drug conjugate HO1L.02-DXd produced in Example 7, or
NOV0712-DM4 or NOV0712-DXd produced in Reference
Example 2 was intravenously administered at doses of 1 or
3 mg/kg to the tail of each mouse. The results are shown in
FIG. 13. The abscissa depicts the number of days, and the
ordinate depicts tumor volume. The error range depicts a SE
value.

NOV0712-DM4 exhibited no antitumor effect at any of
the doses of 1 and 3 mg/kg in this tumor model. On the other
hand, HO11.02-DXd significantly decreased tumor volume
after administration at both the doses of 1 and 3 mg/kg and
exerted a tumor regression effect (FIG. 13). The HO1L02
antibody obtained in the present description and the
NOV0712 antibody were conjugated to the same drug DXd,
and the medicinal effects of the resulting samples were
compared. As a result, HO1L02-DXd exerted a stronger
antitumor effect than that of NOV0712-DXd at both the
doses of 1 and 3 mg/kg. Specifically, it was demonstrated
that the HO1LO2 antibody of the present invention is a
superior antibody for antibody-drug conjugates as antitumor
agents to the NOVO0712 antibody (FIG. 13).

9)-3 Antitumor Effect—(3)

The CDH6-positive human ovarian tumor cell line NIH:
OVCAR-3 (ATCC), the CDH6 expression of which had
been confirmed in Example 2)-3-1, was suspended in Matri-
gel (Corning Inc.), and the cell suspension was subcutane-
ously inoculated at a dose of 1x10” cells to the right flank
region of each female nude mouse (Day 0). On Day 22, the
mice were randomly grouped. On the day of grouping, the
antibody-drug  conjugate HO1L02-DXd produced in
Example 7, or NOV0712-DM4 produced in Reference
Example 2 was intravenously administered at doses of 1 or
3 mg/kg to the tail of each mouse. The results are shown in
FIG. 14. The abscissa depicts the number of days, and the
ordinate depicts tumor volume. The error range depicts a SE
value.

NOV0712-DM4 exhibited no antitumor effect at the dose
of' 1 mg/kg, and exhibited an antitumor effect at the dose of
3 mg/kg, though tumor regrowth was observed from 2 weeks
after administration. On the other hand, HO1L.02-DXd sig-
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nificantly suppressed increase in tumor volume after admin-
istration at both the doses of 1 and 3 mg/kg, and sustained,
particularly, at the dose of 3 mgkg, the tumor growth
inhibition effect over a long period of 31 days after admin-
istration (FIG. 14).

The tumor growth inhibition effect of NOV0712-DM4
produced in Reference Example 2 or HO1L.02-DM4 pro-
duced in Reference Example 3 was evaluated in the same
manner as above using PA-1 cells. HO1L.02-DM4 further
decreased tumor volume than NOV0712-DM4. Thus, the
HO11.02 antibody of the present invention is superior as an
antibody for antibody-drug conjugates acting as antitumor
agents as compared with the NOV0712 antibody.

9)-4 Antitumor Effect—(4)

The CDHo6-positive human renal cell tumor cell line
786-O (ATCC), the CDH6 expression of which had been
confirmed in Example 2)-3-1, was suspended in Matrigel
(Corning Inc.), and the cell suspension was subcutaneously
inoculated at a dose of 5x10° cells to the right flank region
of each male SCID mouse (Day 0). On Day 20, the mice
were randomly grouped. On the day of grouping, the anti-
body-drug conjugate HO11.02-DXd produced in Example 7,
or NOV0712-DM4 produced in Reference Example 2 was
intravenously administered at doses of 1 or 3 mg/kg to the
tail of each mouse. The results are shown in FIG. 15. The
abscissa depicts the number of days, and the ordinate depicts
tumor volume. The error range depicts a SE value.

NOV0712-DM4 exhibited no significant antitumor effect
at any of the doses of 1 and 3 mg/kg in this tumor model. On
the other hand, HO1L.02-DXd decreased tumor volume after
administration at both the doses of 1 and 3 mg/kg, and
exerted, particularly, at the dose of 3 mg/kg, significant
tumor regression, and sustained the tumor regression effect
for 20 days after administration (FIG. 15).

9)-5 Antitumor Effect—(5)

The CDH6-negative human ovarian tumor cell line ES-2
(ATCC), the absence of the CDH6 expression of which had
been confirmed in Example 2)-3-1, was suspended in physi-
ological saline, and the cell suspension was subcutaneously
inoculated at a dose of 1x10° cells to the right flank region
of each female nude mouse (Day 0). On Day 7, the mice
were randomly grouped. On the day of grouping, the anti-
body-drug conjugate HO11.02-DXd produced in Example 7,
or NOV0712-DM4 produced in Reference Example 2 was
intravenously administered at doses of 1 or 3 mg/kg to the
tail of each mouse. The results are shown in FIG. 16. The
abscissa depicts the number of days, and the ordinate depicts
tumor volume. The error range depicts a SE value.

In this tumor model expressing no CDH6, HO11.02-DXd
and NOV0712-DM4 exhibited no antitumor effect at any of
the doses. From this result, the antitumor effect of the
antibody-drug conjugate in the CDH6-positive tumor model
demonstrated in Examples 9)-1, 9)-2, 9)-3, and 9)-4 is an
effect dependent on CDHG6 expression in the tumor cells.
Thus, the antibody-drug conjugate of the present invention
is considered as a selective and safe antitumor drug that
specifically exhibits an antitumor effect on CDH6-positive
tumor without causing cytotoxicity to CDH6-negative nor-
mal tissues (FIG. 16).

INDUSTRIAL APPLICABILITY

The present invention provides an anti-CDH6 antibody
having internalization activity and an antibody-drug conju-
gate comprising the antibody. The antibody-drug conjugate
can be used as a therapeutic drug for cancer, and the like.
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<160>

<210>
<211>
<212>
<213>

PRT

<400> SEQUENCE:

Met Arg Thr Tyr

1

Tyr

Ala

Asn

Glu

65

Gln

Ala

Thr

Gln

Phe

145

Lys

Phe

Asn

Ser

Asp

225

Met

Thr

Tyr

Arg

Tyr

305

Asp

Phe

Tyr

Pro

Lys

Arg

Tyr

Asp

Gly

Lys

Ala

130

Ile

Glu

Val

Ser

Val

210

Arg

Gly

Leu

Gln

Ile

290

Ser

Gln

Glu

Val

Thr

Lys

35

Ser

Thr

Arg

Asp

Arg

115

Ile

Ile

Val

Val

Ala

195

Glu

Glu

Gly

Thr

Phe

275

Lys

Ile

Glu

Lys

Glu
355

Leu

20

Arg

Lys

Gly

Gly

Leu

100

Leu

Asn

Lys

Tyr

Gln

180

Lys

Ser

Asn

Gln

Asp

260

Lys

Ala

Thr

Thr

Lys

340

Pro

SEQ ID NO 1
LENGTH:
TYPE :
ORGANISM:

790

Homo sapiens

1

Arg

Ser

Ala

Arg

Ser

Asp

85

Phe

Asp

Arg

Ile

Thr

165

Val

Val

Glu

Arg

Met

245

Val

Thr

Ser

Asp

Gln

325

Lys

Arg

Tyr

Thr

Leu

Ser

Asp

70

Gly

Ile

Arg

Arg

His

150

Ala

Thr

Val

Thr

Glu

230

Gly

Asn

Pro

Asp

Gly

310

Glu

Val

Phe

NUMBER OF SEQ ID NOS:

Phe

Pro

Glu

Trp

Tyr

Ser

Ile

Glu

Thr

135

Asp

Thr

Ala

Tyr

Gly

215

Gln

Gly

Asp

Glu

Ala

295

Glu

Gly

Tyr

Leu

86

Leu

Leu

Leu

40

Met

Gln

Leu

Asn

Glu

120

Gly

Ile

Val

Thr

Ser

200

Ile

Tyr

Leu

Asn

Ser

280

Asp

Gly

Ile

Thr

Tyr
360

Leu

Ser

25

Ser

Trp

Tyr

Lys

Glu

105

Lys

Arg

Asn

Pro

Asp

185

Ile

Ile

Gln

Ser

Pro

265

Ser

Val

Leu

Ile

Leu

345

Leu

Leu

10

Lys

Gly

Asn

Val

Tyr

90

Asn

Pro

Pro

Asp

Glu

170

Ala

Leu

Lys

Val

Gly

250

Pro

Pro

Gly

Asp

Thr

330

Lys

Gly

Phe

Arg

Asn

Gln

Gly

75

Ile

Thr

Val

Val

Asn

155

Met

Asp

Gln

Thr

Val

235

Thr

Arg

Pro

Glu

Met

315

Val

Val

Pro

SEQUENCE LISTING

Trp

Thr

Ser

Phe

60

Lys

Leu

Gly

Tyr

Glu

140

Glu

Ser

Asp

Gly

Ala

220

Ile

Thr

Phe

Gly

Asn

300

Phe

Lys

Glu

Phe

Val

Ser

Lys

45

Phe

Leu

Ser

Asp

Ile

125

Pro

Pro

Asp

Pro

Gln

205

Leu

Gln

Thr

Pro

Thr

285

Ala

Asp

Lys

Ala

Lys
365

Gly

Gly

30

Asn

Leu

His

Gly

Ile

110

Leu

Glu

Ile

Val

Thr

190

Pro

Leu

Ala

Val

Gln

270

Pro

Glu

Val

Leu

Ser

350

Asp

Gln

15

Phe

Glu

Leu

Ser

Asp

95

Gln

Arg

Ser

Phe

Gly

175

Tyr

Tyr

Asn

Lys

Asn

255

Ser

Ile

Ile

Ile

Leu

335

Asn

Ser

Pro

Pro

Leu

Glu

Asp

80

Gly

Ala

Ala

Glu

Thr

160

Thr

Gly

Phe

Met

Asp

240

Ile

Thr

Gly

Glu

Thr

320

Asp

Pro

Ala
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106

Thr
Lys
385

Thr

Ile

Glu

Asn

465

Cys

Asp

Pro

Asn

545

Met

Thr
Ile
625

Lys

Asp

Arg

Thr

705

Lys

Thr

Leu

Asp

Asp

Val

370

Leu

Ile

Lys

Asp

Thr

450

Pro

Asn

Glu

Lys

Glu

530

Thr

Ser

Gln

His

Gly

610

Leu

Lys

Ser

Ile

Arg

690

Ala

Glu

Tyr

Glu

Trp
770

Ser

Arg

Ala

Gly

Tyr

Ser

435

Leu

Lys

Asp

Lys

Asp

515

Ala

Ala

Thr

Ser

Gly

595

Leu

Leu

Glu

Tyr

Gly

675

Asp

Arg

Asn

Ala

Ser
755

Gly

Asp

Ile

Tyr

Ser

Ser

420

Gly

Leu

Gln

Asn

Ala

500

Asp

Ala

Gly

Tyr

Ser

580

Asn

Ser

Val

Pro

Asn

660

Thr

Ile

Asp

Asp

Tyr

740

Val

Pro

Lys

Val

Ile

Val

405

Val

Asn

Trp

Ser

Ala

485

Lys

Pro

Ser

Ile

Leu

565

Thr

Met

Thr

Thr

Leu

645

Asp

Leu

Val

Asn

Thr

725

Glu

Thr

Arg

Asp

Val

Leu

390

Thr

Asp

Gly

His

Ser

470

Pro

Ala

Tyr

Gly

Leu

550

Leu

Gly

Gln

Gly

Val

630

Ile

Glu

Arg

Pro

Thr

710

Asp

Gly

Thr

Phe

Ser

Glu

375

Gln

Ala

Arg

Ser

Asn

455

Arg

Glu

Asp

Ser

Ser

535

Thr

Pro

Thr

Ser

Ala

615

Val

Ile

Gly

Asn

Glu

695

Asp

Pro

Thr

Asp

Lys
775

Asp

Ile

Gln

His

Ile

440

Ile

Val

Phe

Gln

Gly

520

Asn

Arg

Val

Val

Cys

600

Leu

Leu

Ser

Gly

Pro

680

Ala

Val

Thr

Gly

Ala
760

Lys

Val

Arg

Asp

Thr

425

Phe

Thr

Pro

Ala

Leu

505

His

Phe

Lys

Val

Thr

585

His

Val

Phe

Lys

Gly

665

Glu

Leu

Arg

Ala

Ser
745

Asp

Leu

Asp

Glu

Pro

410

Asp

Thr

Val

Leu

Glu

490

Ile

Gln

Thr

Asn

Ile

570

Val

Ala

Ala

Ala

Glu

650

Glu

Ala

Phe

Asp

Pro

730

Val

Gln

Ala

Glu

Asp

395

Asp

Met

Ser

Ile

Tyr

475

Phe

Gln

Phe

Ile

Gly

555

Ser

Arg

Glu

Ile

Ala

635

Asp

Glu

Ile

Leu

Phe

715

Pro

Ala

Asp

Asp

Pro

380

Ala

Ala

Asp

Lys

Ala

460

Ile

Tyr

Thr

Ser

Gln

540

Tyr

Asp

Val

Ala

Leu

620

Leu

Ile

Asp

Glu

Pro

700

Ile

Tyr

Asp

Tyr

Met
780

Pro

Gln

Ala

Arg

Leu

445

Thr

Lys

Glu

Leu

Phe

525

Asp

Asn

Asn

Cys

Leu

605

Leu

Arg

Arg

Thr

Asp

685

Arg

Asn

Asp

Ser

Asp
765

Tyr

Val

Ile

Arg

Ile

430

Leu

Glu

Val

Thr

His

510

Ser

Asn

Arg

Asp

Ala

590

Ile

Cys

Arg

Asp

Gln

670

Asn

Arg

Gln

Ser

Leu
750

Tyr

Gly

Phe

Asn

Asn

415

Phe

Asp

Ile

Leu

Phe

495

Ala

Leu

Lys

His

Tyr

575

Cys

His

Ile

Gln

Asn

655

Ala

Lys

Thr

Arg

Leu
735
Ser

Leu

Gly

Ser

Thr

400

Pro

Asn

Arg

Asn

Asp

480

Val

Val

Ala

Asp

Glu

560

Pro

Asp

Pro

Val

Arg

640

Ile

Phe

Leu

Pro

Leu

720

Ala

Ser

Ser

Val
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108

-continued
785 790
<210> SEQ ID NO 2
<211> LENGTH: 106
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 2
Ser Trp Met Trp Asn Gln Phe Phe Leu Leu Glu Glu Tyr Thr Gly Ser
1 5 10 15
Asp Tyr Gln Tyr Val Gly Lys Leu His Ser Asp Gln Asp Arg Gly Asp
20 25 30
Gly Ser Leu Lys Tyr Ile Leu Ser Gly Asp Gly Ala Gly Asp Leu Phe
35 40 45
Ile Ile Asn Glu Asn Thr Gly Asp Ile Gln Ala Thr Lys Arg Leu Asp
50 55 60
Arg Glu Glu Lys Pro Val Tyr Ile Leu Arg Ala Gln Ala Ile Asn Arg
65 70 75 80
Arg Thr Gly Arg Pro Val Glu Pro Glu Ser Glu Phe Ile Ile Lys Ile
85 90 95
His Asp Ile Asn Asp Asn Glu Pro Ile Phe
100 105
<210> SEQ ID NO 3
<211> LENGTH: 109
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3
Thr Lys Glu Val Tyr Thr Ala Thr Val Pro Glu Met Ser Asp Val Gly
1 5 10 15
Thr Phe Val Val Gln Val Thr Ala Thr Asp Ala Asp Asp Pro Thr Tyr
20 25 30
Gly Asn Ser Ala Lys Val Val Tyr Ser Ile Leu Gln Gly Gln Pro Tyr
35 40 45
Phe Ser Val Glu Ser Glu Thr Gly Ile Ile Lys Thr Ala Leu Leu Asn
50 55 60
Met Asp Arg Glu Asn Arg Glu Gln Tyr Gln Val Val Ile Gln Ala Lys
65 70 75 80
Asp Met Gly Gly Gln Met Gly Gly Leu Ser Gly Thr Thr Thr Val Asn
85 90 95
Ile Thr Leu Thr Asp Val Asn Asp Asn Pro Pro Arg Phe
100 105
<210> SEQ ID NO 4
<211> LENGTH: 115
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
Pro Gln Ser Thr Tyr Gln Phe Lys Thr Pro Glu Ser Ser Pro Pro Gly
1 5 10 15
Thr Pro Ile Gly Arg Ile Lys Ala Ser Asp Ala Asp Val Gly Glu Asn
20 25 30
Ala Glu Ile Glu Tyr Ser Ile Thr Asp Gly Glu Gly Leu Asp Met Phe
35 40 45
Asp Val Ile Thr Asp Gln Glu Thr Gln Glu Gly Ile Ile Thr Val Lys
50 55 60
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-continued

110

Lys Leu Leu Asp Phe Glu Lys Lys
65 70

Ala Ser Asn Pro Tyr Val Glu Pro
85

Lys Asp Ser Ala Thr Val Arg Ile
100

Pro Val Phe
115

<210> SEQ ID NO 5

<211> LENGTH: 103

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

Ser Lys Leu Ala Tyr Ile Leu Gln
1 5

Thr Thr Ile Gly Ser Val Thr Ala
20

Pro Val Lys Tyr Ser Val Asp Arg
35 40

Asn Ile Asp Ser Gly Asn Gly Ser
50 55

Arg Glu Thr Leu Leu Trp His Asn
65 70

Asn Asn Pro Lys Gln Ser Ser Arg
85

Asp Val Asn Asp Asn Ala Pro
100

<210> SEQ ID NO 6

<211> LENGTH: 122

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

Glu Phe Ala Glu Phe Tyr Glu Thr
1 5

Asp Gln Leu Ile Gln Thr Leu His
20

Ser Gly His Gln Phe Ser Phe Ser
35 40

Ser Asn Phe Thr Ile Gln Asp Asn
50 55

Thr Arg Lys Asn Gly Tyr Asn Arg
65 70

Pro Val Val Ile Ser Asp Asn Asp
85

Thr Val Thr Val Arg Val Cys Ala
100

Ser Cys His Ala Glu Ala Leu Ile
115 120

<210> SEQ ID NO 7

<211> LENGTH: 790

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

Lys

Arg

Val
105

Ile

Gln

25

His

Ile

Ile

Val

Phe

Ala

25

Leu

Lys

His

Tyr

Cys

105

His

Val
Phe
90

Val

Arg

10

Asp

Thr

Phe

Thr

Pro
90

Val

10

Val

Ala

Asp

Glu

Pro
90

Asp

Pro

Tyr Thr Leu Lys
75

Leu Tyr Leu Gly

Glu Asp Val Asp
110

Glu Asp Ala Gln

Pro Asp Ala Ala

Asp Met Asp Arg

45

Thr Ser Lys Leu
60

Val Ile Ala Thr
75

Leu Tyr Ile Lys

Cys Glu Lys Ala
Asp Lys Asp Asp
30

Pro Glu Ala Ala
45

Asn Thr Ala Gly
60

Met Ser Thr Tyr
75

Val Gln Ser Ser

His His Gly Asn
110

Val
Pro
95

Glu

Ile

15

Arg

Ile

Leu

Glu

Val

Lys

15

Pro

Ser

Ile

Leu

Thr
95

Met

Glu
80
Phe

Pro

Asn

Asn

Phe

Asp

Ile

80

Leu

Ala

Tyr

Gly

Leu

Leu

80

Gly

Gln
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-continued

<400> SEQUENCE:

Met

1

Tyr

Ala

Ser

Glu

65

Gln

Ala

Thr

Gln

Phe

145

Lys

Phe

Asn

Ser

Asp

225

Met

Thr

Tyr

Arg

Tyr

305

Asp

Phe

Thr

Lys
385

Thr

Arg

Pro

Lys

Arg

Tyr

Asp

Gly

Lys

Ala

130

Ile

Asp

Val

Ser

Val

210

Arg

Gly

Leu

Gln

Ile

290

Ser

Gln

Glu

Val

Val
370

Leu

Ile

Thr

Thr

Arg

35

Ser

Thr

Arg

Asp

Arg

115

Val

Ile

Val

Val

Ala

195

Glu

Glu

Gly

Thr

Phe

275

Lys

Ile

Glu

Lys

Glu
355
Arg

Ala

Gly

Tyr

Phe

20

Lys

Lys

Gly

Gly

Leu

100

Leu

Asn

Lys

Tyr

Gln

180

Lys

Ser

Asn

Gln

Asp

260

Lys

Ala

Thr

Thr

Lys

340

Pro

Ile

Tyr

Ser

7

Arg

Ser

Ala

Arg

Ser

Asp

85

Phe

Asp

Arg

Ile

Thr

165

Val

Val

Glu

Arg

Met

245

Val

Thr

Ser

Asp

Gln

325

Lys

Arg

Val

Ile

Val

Tyr

Asn

Leu

Ser

Asp

70

Gly

Ile

Arg

Arg

His

150

Ala

Thr

Val

Thr

Glu

230

Gly

Asn

Pro

Asp

Gly

310

Glu

Val

Phe

Val

Leu
390

Ala

Phe

Pro

Glu

Trp

Tyr

Ser

Ile

Glu

Thr

135

Asp

Thr

Ala

Tyr

Gly

215

Gln

Gly

Asp

Glu

Ala

295

Glu

Gly

Tyr

Leu

Asp
375

Gln

Ala

Leu

Leu

Leu

40

Met

Gln

Leu

Asn

Glu

120

Gly

Ile

Val

Thr

Ser

200

Ile

Tyr

Leu

Asn

Ser

280

Asp

Gly

Ile

Thr

Tyr
360
Asp

Ile

Gln

Leu

Ser

25

Ser

Trp

Tyr

Lys

Glu

105

Lys

Arg

Asn

Pro

Asp

185

Ile

Ile

Gln

Ser

Pro

265

Ser

Val

His

Ile

Leu

345

Leu

Val

Arg

Asp

Leu

10

Lys

Ala

Asn

Val

Tyr

90

Asn

Pro

Pro

Asp

Glu

170

Ala

Leu

Lys

Val

Gly

250

Pro

Pro

Gly

Glu

Thr

330

Lys

Gly

Asp

Glu

Pro

Phe

Arg

Asn

Gln

Gly

75

Ile

Thr

Val

Val

Asn

155

Met

Asp

Gln

Thr

Val

235

Thr

Arg

Pro

Glu

Met

315

Val

Val

Pro

Glu

Asp
395

Asp

Trp

Thr

Ser

Phe

60

Lys

Leu

Gly

Tyr

Glu

140

Glu

Ala

Asp

Gly

Ala

220

Ile

Thr

Phe

Gly

Asn

300

Phe

Lys

Glu

Phe

Pro
380

Ala

Ala

Val

Ser

Arg

45

Phe

Leu

Ser

Asp

Ile

125

Pro

Pro

Asp

Pro

Gln

205

Leu

Gln

Thr

Pro

Thr

285

Ala

Asp

Lys

Ala

Lys

365

Pro

Arg

Ala

Gly

Gly

30

Asn

Leu

His

Gly

Ile

110

Leu

Glu

Ile

Val

Thr

190

Pro

Leu

Ala

Val

Gln

270

Pro

Glu

Val

Leu

Ser

350

Asp

Val

Ile

Arg

Gln

15

Phe

Glu

Leu

Ser

Asp

95

Gln

Arg

Ser

Phe

Gly

175

Tyr

Tyr

Asn

Lys

Asn

255

Ser

Ile

Ile

Ile

Leu

335

Asn

Ser

Phe

Asn

Asn

Pro

Pro

Leu

Glu

Asp

80

Gly

Ala

Ala

Glu

Thr

160

Thr

Gly

Phe

Met

Asp

240

Ile

Thr

Gly

Glu

Thr

320

Asp

Pro

Ala

Ser

Thr
400

Pro
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113

-continued

114

Ile

Glu

Asn

465

Cys

Asp

Pro

Asn

545

Met

Thr
Ile
625

Lys

Asp

Arg

Thr

705

Lys

Thr

Leu

Asp

Asp
785

Lys

Asp

Thr

450

Pro

Asn

Glu

Lys

Glu

530

Thr

Ser

Gln

His

Gly

610

Leu

Lys

Ser

Ile

Arg

690

Ala

Glu

Tyr

Glu

Trp
770

Ser

Tyr

Ser

435

Leu

Lys

Asp

Lys

Asp

515

Ala

Ala

Thr

Ser

Gly

595

Leu

Leu

Glu

Tyr

Gly

675

Asp

Arg

Asn

Ala

Ser
755

Gly

Asp

Ser

420

Gly

Leu

Gln

Asn

Ala

500

Asp

Ala

Gly

Tyr

Ser

580

Asn

Ser

Val

Pro

Asn

660

Thr

Ile

Asp

Asp

Tyr

740

Val

Pro

Lys

405

Val

Asn

Trp

Ser

Ala

485

Lys

Pro

Ser

Ile

Leu

565

Thr

Met

Thr

Thr

Leu

645

Asp

Leu

Val

Asn

Thr

725

Glu

Thr

Arg

Asp

<210> SEQ ID NO 8

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Rattus norvegicus

PRT

789

Asp

Gly

His

Ser

470

Pro

Ala

Tyr

Ser

Leu

550

Leu

Gly

Gln

Gly

Val

630

Ile

Glu

Arg

Pro

Thr

710

Asp

Gly

Thr

Phe

Ser
790

410 415

Arg His Thr Asp Met Asp Arg Ile Phe
425 430

Ser Ile Phe Thr Ser Lys Leu Leu Asp
440 445

Asn Ile Thr Val Ile Ala Thr Glu Ile
455 460

Arg Val Pro Leu Tyr Ile Lys Val Leu
475

Glu Phe Ala Glu Phe Tyr Glu Thr Phe
490 495

Asp Gln Leu Ile Gln Thr Leu Arg Ala
505 510

Ser Gly His Gln Phe Ser Phe Ser Leu
520 525

Ser Asn Phe Thr Ile Gln Asp Asn Lys
535 540

Thr Arg Lys Asn Gly Tyr Asn Arg His
555

Pro Val Val Ile Ser Asp Asn Asp Tyr
570 575

Thr Val Thr Val Arg Val Cys Ala Cys
585 590

Ser Cys His Ala Glu Ala Leu Ile His
600 605

Ala Leu Val Ala Ile Leu Leu Cys Ile
615 620

Val Leu Phe Ala Ala Leu Arg Arg Gln
635

Ile Ser Lys Glu Asp Ile Arg Asp Asn
650 655

Gly Gly Gly Glu Glu Asp Thr Gln Ala
665 670

Asn Pro Glu Ala Met Glu Asp Ser Lys
680 685

Glu Ala Leu Phe Leu Pro Arg Arg Thr
695 700

Asp Val Arg Asp Phe Ile Asn Gln Arg
715

Pro Thr Ala Pro Pro Tyr Asp Ser Leu
730 735

Thr Gly Ser Val Ala Asp Ser Leu Ser
745 750

Asp Gly Asp Gln Asp Tyr Asp Tyr Leu
760 765

Lys Lys Leu Ala Asp Met Tyr Gly Gly
775 780

Asn

Arg

Asn

Asp

480

Val

Val

Ala

Asp

Glu

560

Pro

Asp

Pro

Val

Arg

640

Ile

Phe

Ser

Pro

Leu

720

Ala

Ser

Ser

Met
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-continued

<400> SEQUENCE:

Met

1

Tyr

Ala

Ser

Glu

65

Gln

Ala

Thr

Gln

Phe

145

Lys

Phe

Asn

Ser

Asp

225

Met

Thr

Tyr

Arg

Tyr

305

Asp

Phe

Thr

Lys
385

Thr

Arg

Pro

Lys

Arg

Tyr

Asp

Gly

Lys

Ala

130

Ile

Asp

Val

Ser

Val

210

Arg

Gly

Leu

Gln

Ile

290

Ser

Gln

Glu

Ile

Val
370

Pro

Ile

Thr

Thr

Arg

35

Ser

Thr

Arg

Asp

Arg

115

Ile

Ile

Val

Val

Ala

195

Glu

Glu

Gly

Thr

Phe

275

Lys

Ile

Glu

Lys

Glu
355
Arg

Ala

Gly

Tyr

Phe

20

Arg

Lys

Gly

Gly

Leu

100

Leu

Asn

Lys

Tyr

Gln

180

Lys

Ser

Asn

Gln

Asp

260

Lys

Ala

Thr

Thr

Lys

340

Pro

Ile

Tyr

Ser

8

Arg

Ser

Ala

Arg

Ser

Asp

85

Phe

Asp

Arg

Ile

Thr

165

Val

Val

Glu

Arg

Met

245

Val

Thr

Ser

Asp

Gln

325

Arg

Arg

Val

Ile

Val

Tyr

Asn

Leu

Ser

Asp

70

Gly

Ile

Arg

Arg

His

150

Ala

Thr

Val

Thr

Glu

230

Gly

Asn

Pro

Asp

Gly

310

Glu

Val

Phe

Val

Leu
390

Ala

Phe

Pro

Glu

Trp

Tyr

Ser

Ile

Glu

Thr

135

Asp

Thr

Ala

Tyr

Gly

215

Gln

Gly

Asp

Glu

Ala

295

Glu

Gly

Tyr

Leu

Asp
375

Gln

Ala

Leu

Leu

Leu

40

Met

Gln

Leu

Asn

Glu

120

Gly

Ile

Val

Thr

Ser

200

Ile

Tyr

Leu

Asn

Ser

280

Asp

Gly

Ile

Thr

Tyr
360
Asp

Ile

Gln

Leu

Ser

25

Ser

Trp

Tyr

Lys

Glu

105

Lys

Arg

Asn

Pro

Asp

185

Ile

Ile

Gln

Ser

Pro

265

Ser

Val

His

Ile

Leu

345

Leu

Val

Arg

Asp

Leu

10

Lys

Ala

Asn

Val

Tyr

90

Asn

Pro

Pro

Asp

Glu

170

Ala

Leu

Lys

Val

Gly

250

Pro

Pro

Gly

Asp

Thr

330

Lys

Gly

Asp

Glu

Pro

Phe

Arg

Asn

Gln

Gly

75

Ile

Thr

Val

Val

Asn

155

Met

Asp

Gln

Thr

Val

235

Thr

Arg

Pro

Glu

Met

315

Val

Val

Pro

Glu

Asp
395

Asp

Trp

Thr

Ser

Phe

60

Lys

Leu

Gly

Tyr

Glu

140

Glu

Ala

Asp

Gly

Ala

220

Ile

Thr

Phe

Gly

Asn

300

Phe

Lys

Glu

Phe

Pro
380

Ala

Ala

Val

Ser

Arg

45

Phe

Leu

Ser

Asp

Ile

125

Pro

Pro

Asp

Pro

Gln

205

Leu

Gln

Thr

Pro

Thr

285

Ala

Asp

Lys

Ala

Lys

365

Pro

Gln

Ala

Gly

Gly

30

Asn

Leu

His

Gly

Ile

110

Leu

Glu

Ile

Val

Thr

190

Pro

Leu

Ala

Val

Gln

270

Pro

Glu

Val

Leu

Ser

350

Asp

Val

Ile

Arg

Gln

15

Phe

Glu

Leu

Ser

Asp

95

Gln

Arg

Ser

Phe

Gly

175

Tyr

Tyr

Asn

Lys

Asn

255

Ser

Ile

Ile

Ile

Leu

335

Asn

Ser

Phe

Asn

Asn

Pro

Pro

Leu

Glu

Asp

80

Gly

Ala

Ala

Glu

Thr

160

Thr

Gly

Phe

Met

Asp

240

Ile

Thr

Gly

Glu

Thr

320

Asp

Pro

Ala

Ser

Thr
400

Pro

OnCusp
Ex. 1001



94 of 128

US 11,446,386 B2

117

-continued

118

Ile

Glu

Asn

465

Cys

Asp

Pro

Asn

545

Met

Thr
Ile
625

Lys

Asp

Arg

Ala

705

Lys

Tyr

Glu

Trp

Ser
785

Lys

Asp

Thr

450

Pro

Asn

Glu

Lys

Glu

530

Thr

Ser

Gln

His

Gly

610

Leu

Lys

Ser

Ile

Asp

690

Arg

Met

Ala

Ser

Gly
770

Asp

Tyr

Ser

435

Leu

Lys

Asp

Lys

Asp

515

Ala

Ala

Thr

Ser

Gly

595

Leu

Leu

Glu

Tyr

Gly

675

Met

Asp

Asn

Tyr

Val
755

Pro

Lys

Ser

420

Gly

Leu

Gln

Asn

Ala

500

Asp

Ala

Gly

Tyr

Ser

580

Asn

Ser

Val

Pro

Asn

660

Thr

Val

Asn

Thr

Glu

740

Thr

Arg

Asp

405

Val

Asn

Trp

Ser

Ala

485

Lys

Pro

Ser

Ile

Leu

565

Thr

Met

Thr

Thr

Leu

645

Asp

Leu

Pro

Thr

Asp

725

Gly

Thr

Phe

Ser

<210> SEQ ID NO 9

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Macaca fascicularis

PRT

790

Asp

Gly

His

Ser

470

Pro

Ala

Tyr

Gly

Leu

550

Leu

Gly

Gln

Gly

Val

630

Ile

Glu

Arg

Glu

Asp

710

Pro

Thr

Asp

Lys

410 415

Arg His Thr Asp Met Asp Arg Ile Phe
425 430

Ser Ile Phe Thr Ser Lys Leu Leu Asp
440 445

Asn Ile Thr Val Ile Ala Thr Glu Ile
455 460

Arg Val Pro Leu Tyr Ile Lys Val Leu
475

Glu Phe Ala Glu Phe Tyr Glu Thr Phe
490 495

Asp Gln Leu Ile Gln Thr Leu His Ala
505 510

Ser Gly His Gln Phe Ser Phe Ser Leu
520 525

Ser Asn Phe Thr Ile Gln Asp Asn Lys
535 540

Thr Arg Lys Asn Gly Tyr Asn Arg His
555

Pro Val Val Ile Ser Asp Asn Asp Tyr
570 575

Thr Val Thr Val Arg Val Cys Ala Cys
585 590

Ser Cys His Ala Glu Ala Leu Ile His
600 605

Ala Leu Val Ala Ile Leu Leu Cys Ile
615 620

Val Leu Phe Ala Ala Leu Arg Arg Gln
635

Ile Ser Lys Glu Asp Ile Arg Asp Asn
650 655

Gly Gly Gly Glu Glu Asp Thr Gln Ala
665 670

Asn Pro Lys Pro Trp Arg Gln Gln Ser
680 685

Ala Leu Phe Leu Pro Arg Arg Thr Pro
695 700

Val Arg Asp Phe Ile Ser Gln Arg Leu
715

Thr Ala Pro Pro Tyr Asp Ser Leu Ala
730 735

Gly Ser Val Ala Asp Ser Leu Ser Ser
745 750

Gly Asp Gln Asp Tyr Gly Tyr Leu Ser
760 765

Lys Leu Ala Asp Met Tyr Gly Gly Met
775 780

Asn

Arg

Asn

Asp

480

Val

Val

Ala

Asp

Glu

560

Pro

Asp

Pro

Val

Arg

640

Ile

Phe

Arg

Thr

Arg

720

Thr

Leu

Asp

Asp
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119

US 11,446,386 B2

-continued

<400> SEQUENCE:

Met

1

Tyr

Ala

Asn

Glu

65

Gln

Ala

Thr

Gln

Phe

145

Lys

Phe

Asn

Ser

Asp

225

Met

Thr

Tyr

Arg

Tyr

305

Asp

Phe

Thr

Lys
385

Thr

Arg

Pro

Lys

Arg

Tyr

Asp

Gly

Lys

Ala

130

Ile

Glu

Val

Ser

Val

210

Arg

Gly

Leu

Gln

Ile

290

Ser

Gln

Glu

Val

Val
370

Leu

Ile

Thr

Thr

Lys

35

Ser

Thr

Arg

Asp

Arg

115

Ile

Ile

Val

Val

Ala

195

Glu

Glu

Gly

Thr

Phe

275

Lys

Ile

Glu

Lys

Glu
355
Arg

Ala

Gly

Tyr

Leu

20

Arg

Lys

Gly

Gly

Leu

100

Leu

Asn

Lys

Tyr

Gln

180

Lys

Ser

Asn

Gln

Asp

260

Lys

Ala

Thr

Thr

Lys

340

Pro

Ile

Tyr

Ser

9

Arg

Ser

Ala

Arg

Ser

Asp

85

Phe

Asp

Arg

Ile

Thr

165

Val

Val

Glu

Arg

Met

245

Val

Thr

Ser

Asp

Gln

325

Lys

Arg

Val

Ile

Val

Tyr

Thr

Leu

Ser

Asp

70

Gly

Ile

Arg

Arg

His

150

Ala

Thr

Val

Thr

Glu

230

Gly

Asn

Pro

Asp

Gly

310

Glu

Val

Phe

Val

Leu
390

Thr

Phe

Pro

Glu

Trp

Tyr

Ser

Ile

Glu

Thr

135

Asp

Thr

Ala

Tyr

Gly

215

Gln

Gly

Asp

Glu

Ala

295

Glu

Gly

Tyr

Leu

Glu
375

Gln

Ala

Leu

Leu

Leu

40

Met

Gln

Leu

Asn

Glu

120

Gly

Ile

Val

Thr

Ser

200

Ile

Tyr

Leu

Asn

Ser

280

Asp

Gly

Ile

Thr

Tyr
360
Asp

Ile

Gln

Leu

Ser

25

Ser

Trp

Tyr

Lys

Glu

105

Lys

Arg

Asn

Pro

Asp

185

Ile

Ile

Gln

Ser

Pro

265

Ser

Val

Leu

Ile

Leu

345

Leu

Val

Arg

Asp

Leu

10

Lys

Gly

Asn

Val

Tyr

90

Asn

Pro

Pro

Asp

Glu

170

Ala

Leu

Lys

Val

Gly

250

Pro

Pro

Gly

Asp

Thr

330

Lys

Gly

Asp

Glu

Pro

Phe

Arg

Asn

Gln

Gly

75

Ile

Thr

Val

Val

Asn

155

Met

Asp

Gln

Thr

Val

235

Thr

Arg

Pro

Glu

Met

315

Val

Val

Pro

Glu

Asp
395

Asp

Trp

Thr

Ser

Phe

60

Lys

Leu

Gly

Tyr

Glu

140

Glu

Ser

Asp

Gly

Ala

220

Ile

Thr

Phe

Gly

Asn

300

Phe

Lys

Glu

Phe

Pro
380

Ala

Ala

Val

Ser

Lys

45

Phe

Leu

Ser

Asp

Ile

125

Pro

Pro

Asp

Pro

Gln

205

Leu

Gln

Thr

Pro

Thr

285

Ala

Asp

Lys

Ala

Lys

365

Pro

Gln

Ala

Gly

Gly

30

Asn

Leu

His

Gly

Ile

110

Leu

Glu

Ile

Val

Thr

190

Pro

Leu

Ala

Val

Gln

270

Pro

Glu

Val

Leu

Ser

350

Asp

Val

Ile

Arg

Gln

15

Phe

Glu

Leu

Ser

Asp

95

Gln

Arg

Ser

Phe

Gly

175

Tyr

Tyr

Asn

Lys

Asn

255

Ser

Ile

Ile

Ile

Leu

335

Asn

Ser

Phe

Asn

Asn

Pro

Pro

Leu

Glu

Asp

80

Gly

Ala

Ala

Glu

Thr

160

Thr

Gly

Phe

Met

Asp

240

Ile

Thr

Gly

Glu

Thr

320

Asp

Pro

Ala

Ser

Thr
400

Pro
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121

-continued

122

Ile

Glu

Asn

465

Cys

Asp

Pro

Asn

545

Met

Thr
Ile
625

Lys

Asp

Arg

Thr

705

Lys

Thr

Leu

Asp

Asp
785

Lys

Asp

Thr

450

Pro

Asn

Glu

Lys

Glu

530

Thr

Ser

Gln

His

Gly

610

Leu

Lys

Ser

Ile

Arg

690

Ala

Glu

Tyr

Glu

Trp
770

Ser

Tyr

Ser

435

Leu

Lys

Asp

Lys

Asp

515

Ala

Ala

Thr

Ser

Gly

595

Leu

Leu

Glu

Tyr

Gly

675

Asp

Arg

Asn

Ala

Ser
755

Gly

Asp

Ser

420

Gly

Leu

Gln

Asn

Ala

500

Asp

Ala

Gly

Tyr

Ser

580

Asn

Ser

Val

Pro

Asn

660

Thr

Ile

Asp

Asp

Tyr

740

Val

Pro

Lys

405

Val

Asn

Trp

Ser

Ala

485

Lys

Pro

Ser

Ile

Leu

565

Thr

Met

Thr

Thr

Leu

645

Asp

Leu

Val

Asn

Thr

725

Glu

Thr

Arg

Asp

<210> SEQ ID NO 10

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Rattus norvegicus

PRT

108

Asp

Gly

His

Ser

470

Pro

Ala

Tyr

Gly

Leu

550

Leu

Gly

Gln

Gly

Val

630

Ile

Glu

Arg

Pro

Thr

710

Asp

Gly

Thr

Phe

Ser
790

410 415

Arg His Thr Asp Met Asp Arg Ile Phe
425 430

Ser Ile Phe Thr Ser Lys Leu Leu Asp
440 445

Asn Ile Thr Val Ile Ala Thr Glu Ile
455 460

Arg Val Pro Leu Tyr Ile Lys Val Leu
475

Glu Phe Ala Glu Phe Tyr Glu Thr Phe
490 495

Asp Gln Leu Ile Gln Thr Leu Arg Ala
505 510

Ser Gly His Gln Phe Ser Phe Ser Leu
520 525

Ser Asn Phe Thr Ile Gln Asp Asn Lys
535 540

Thr Arg Lys Asn Gly Tyr Asn Arg His
555

Pro Val Val Ile Ser Asp Asn Asp Tyr
570 575

Thr Val Thr Val Arg Val Cys Ala Cys
585 590

Ser Cys His Ala Glu Ala Leu Ile His
600 605

Ala Leu Val Ala Ile Leu Leu Cys Ile
615 620

Val Leu Phe Ala Ala Leu Arg Arg Gln
635

Ile Ser Lys Glu Asp Ile Arg Asp Asn
650 655

Gly Gly Gly Glu Glu Asp Thr Gln Ala
665 670

Asn Pro Glu Ala Ile Glu Asp Asn Lys
680 685

Glu Ala Leu Phe Leu Pro Arg Arg Thr
695 700

Asp Val Arg Asp Phe Ile Asn Gln Arg
715

Pro Thr Ala Pro Pro Tyr Asp Ser Leu
730 735

Thr Gly Ser Val Ala Asp Ser Leu Ser
745 750

Asp Gly Asp Gln Asp Tyr Asp Tyr Leu
760 765

Lys Lys Leu Ala Asp Met Tyr Gly Gly
775 780

Asn

Arg

Asn

Asp

480

Val

Val

Ala

Asp

Glu

560

Pro

Asp

Pro

Val

Arg

640

Ile

Phe

Leu

Pro

Leu

720

Ala

Ser

Ser

Val
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US 11,446,386 B2

-continued

124

<400> SEQUENCE:

Asp Ile Gln Met
1

Asp Arg Val Thr
20

Leu Ala Trp Tyr
35

Tyr Asp Ala Asn

Ser Gly Ser Gly

65

Glu Asp Val Ala

Phe Gly Gly Val
100

<210> SEQ ID NO
<211> LENGTH: 32
<212> TYPE: DNA
<213> ORGANISM:
<400> SEQUENCE:
gacatccaga tgacc
ctcaactgca aagca
ggagaaggtc ccaaa
aggttcagtg gcagt
gaagatgttyg ccaca
accaacctgg aattg
<210> SEQ ID NO
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM:
<400> SEQUENCE:
Lys Ala Ser Gln

1

<210> SEQ ID NO
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Asp Ala Asn Thr

1

<210> SEQ ID NO
<211> LENGTH: 8
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Gln Gln Tyr Tyr

1

<210> SEQ ID NO

Thr Gln Ser Pro S

er Leu Leu
10

Leu Asn Cys Lys Ala Ser Gln

2

5

Gln Gln Lys Leu Gly Glu Gly

40

Thr Leu Gln Thr Gly Ile Pro

55

Ser Asp Phe Thr L
70

eu Thr Ile
75

Thr Tyr Phe Cys Gln Gln Tyr

85

Thr Asn Leu Glu L
1

11

4

Rattus norvegicus

11

cagtc tccttcacte

agtca gaatatttat

ctcct gatttatgat

ggatc tggttcagat

tattt ctgccagcag

aaacg ggct

12

Rattus norvegicus

12

90

eu Lys Arg
05

ctgtctgeat
aagaacttag
gcaaacactt
ttcacactca

tactatageg

Asn Ile Tyr Lys Asn Leu Ala

5

13

Rattus norvegicus
13

Leu Gln Thr

5

14

Rattus norvegicus
14

Ser Gly Trp Ala
5

15

10

Ser Ala Ser

Asn Ile Tyr
30

Pro Lys Leu
45

Ser Arg Phe

Ser Ser Leu

Tyr Ser Gly

Ala

ctgtgggaga
cctggtatca
tgcaaacggyg

ccatcagcag

ggtgggegtt

Val Gly
15

Lys Asn

Leu Ile

Ser Gly

Gln Pro

80

Trp Ala
95

cagagtcact
gcaaaagcett
catcccatca
cctgcagect

cggtggagtc

60

120

180

240

300

324
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US 11,446,386 B2

-continued

126

<211> LENGT.
<212> TYPE:
<213> ORGAN

H: 122
PRT

ISM: Rattus norvegicus

<400> SEQUENCE: 15

Gln Val Gln
1

Ser Val Lys

Phe Met His

Gly Trp Ile

50

Asn Gly Lys
65

Met Glu Leu

Ala Arg Gly

Gly Gln Gly
115

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Gln Gln Ser Gly

Ile Ser Cys Lys Ala

20

Trp Ile Lys Gln Gln

40

Tyr Cys Gly Asp Gly

55

Ala Thr Leu Thr Ala

70

Ser Arg Leu Thr Ser

85

Val Tyr Gly Gly Phe

100

Val Met Val Thr Val

D NO 16
H: 366
DNA

120

Ala

Ser

25

Pro

Glu

Asp

Glu

Ala

105

Ser

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 16

caggtacagc

tcctgcaagy

cctggaaatg

aatcaaaagt

atggagctca

tacggagggt

tcectea

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

tgcagcaatc

cttetggeta

gecttgagty

tcaatgggaa

gcagactgac

ttgceggggg

D NO 17
H: 10
PRT

tggggctgaa

caccttcacce

gattgggtgg

ggcaacactce

atctgaggac

ctactttgat

Glu

10

Gly

Gly

Thr

Arg

Asp

90

Gly

Ser

Leu

Tyr

Asn

Glu

Ser

75

Ser

Gly

ctggtgaage

aggaacttta

atttattgtg

actgcggaca

tctgcagtet

ttctggggec

ISM: Rattus norvegicus

<400> SEQUENCE: 17

Gly Tyr Thr
1

<210> SEQ I
<211> LENGT.
<212> TYPE:

Phe Thr Arg Asn Phe Met His

5

D NO 18
H: 10
PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 18

10

Trp Ile Tyr Cys Gly Asp Gly Glu Thr Glu

1

<210> SEQ I
<211> LENGT.
<212> TYPE:

5

D NO 19
H: 13
PRT

<213> ORGANISM: Rattus norvegicus

10

Val Lys Pro
Thr Phe Thr
30

Gly Leu Glu
45

Tyr Asn Gln
60

Ser Ser Thr

Ala Val Tyr

Tyr Phe Asp
110

ctgggtecte
tgcactggat
gagatggtga
gatcctccag
atttctgtge

aaggagtcat

Gly Ser
15

Arg Asn

Trp Ile

Lys Phe

Ala Tyr

80

Phe Cys
95

Phe Trp

agtgaaaatt
aaaacagcag
gacagagtac
cacagcctat

aagaggggtt

ggtcacagte

60

120

180

240

300

360

366
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127

US 11,446,386 B2

-continued

128

<400> SEQUENCE:

1

<210> SEQ ID NO

19

20

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE:

Asp Val Gln Met
1

Glu Ser Val Ser
20

Leu Val Trp Tyr
35

Tyr Ser Gly Ser
50

Ser Gly Ser Gly
65

Glu Asp Phe Gly

Thr Phe Gly Ser
100

<210> SEQ ID NO
<211> LENGTH: 32
<212> TYPE: DNA
<213> ORGANISM:

<400> SEQUENCE:

gatgtccaga tgacc

20

10

Thr His Ser Pro Ser Tyr Leu

10

Ile Ser Cys Lys Thr Ser Lys

2

5

Gln Gln Lys Pro Gly Glu Ala

40

Thr Leu Gln Ser Gly Thr Pro

55

Thr Asp Phe Thr Leu Thr Ile

70

75

Leu Tyr Phe Cys Gln Gln Tyr

85

90

Gly Thr Lys Leu Glu Ile Lys

1

21
7

Rattus norvegicus
21

cactc tccgtettat

atcagttgca agacaagtaa gaacattagt

ggggaagcat ataagcttcet tatctattct

aggttcagtyg gcagt

gaagattttg gactc

ggatc tggtacagat

tattt ctgtcaacag

gggacgaagt tggaaataaa acgggct

<210> SEQ ID NO
<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Lys Thr Ser Lys

1

<210> SEQ ID NO
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Ser Gly Ser Thr

1

<210> SEQ ID NO

22

Rattus norvegicus

22

05

cttgctgegt
aattatttag
gggtcaactt
ttcactctca

tattatgaaa

Asn Ile Ser Asn Tyr Leu Val

5

23

Rattus norvegicus
23

Leu Gln Ser
5

24

10

Gly Val Tyr Gly Gly Phe Ala Gly Gly Tyr Phe Asp Phe
5

Ala Ala Ser
Asn Ile Ser
30

Tyr Lys Leu
45

Ser Arg Phe

Arg Ser Leu

Tyr Glu Lys

Arg Ala

ctcctggaga
tctggtatca
tgcaatctygyg
ctatcagaag

aaccattcac

Pro Gly
15

Asn Tyr

Leu Ile

Ser Gly

Glu Pro

80

Pro Phe
95

aagtgtttcc
acagaaacct
aactccatca
cctggagect

gtteggetca

60

120

180

240

300

327
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129

US 11,446,386 B2

-continued

<211> LENGT.
<212> TYPE:
<213> ORGAN

H: 9
PRT

ISM: Rattus norvegicus

<400> SEQUENCE: 24

Gln Gln Tyr
1

<210> SEQ I
<211> LENGT.
<212> TYPE:

Tyr Glu Lys Pro Phe Thr

5
D NO 25
H: 121

PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 25

Glu Val Gln
1

Ser Leu Ser

Tyr Trp Gly

Gly Tyr Ile

50

Ser Arg Ile
65

Gln Leu Asn

Arg Ser Ile

Pro Gly Ala
115

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Gln Glu Ser Gly

Leu Ser Cys Ser Val

20

Trp Ile Arg Arg Phe

40

Thr Tyr Ser Gly Tyr

55

Ser Ile Thr Arg Asp

70

Ser Val Thr Ala Glu

85

Asn His Gly Gly Tyr

100

Ser Val Thr Val Ser

D NO 26
H: 363
DNA

120

Pro Gly Leu
10

Thr Asp Tyr
25

Pro Gly Asn

Thr Ser Tyr

Thr Ser Lys

75

Asp Thr Ala
90

Ser Tyr Val
105

Ser

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 26

gaggtgcaac

teetgttety

ccaggaaata

ccatctctcec

cagttgaact

cacggaggat

tca

<210> SEQ I

<211> LENGT.
<212> TYPE:

ttcaggagtc

tcactgatta

aaatggagtg

aaagtcgaat

ctgtaactge

atagttatgt

D NO 27
H: 10
PRT

aggacctgge

ctccatcact

gatgggatac

ctccattact

tgaggacaca

tgtggatgee

cttgtgagac

agtaattact

ataacctata

agagacacat

gccacatatt

tggggtcegg

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 27

Asp Tyr Ser Ile Thr Ser Asn Tyr Trp Gly

1

<210> SEQ I
<211> LENGT.
<212> TYPE:

5

D NO 28
H: 9
PRT

10

<213> ORGANISM: Rattus norvegicus

Val Arg Pro
Ser Ile Thr
30

Lys Met Glu
45

Asn Pro Ser
60

Asn Gln Phe

Thr Tyr Tyr

Val Asp Ala
110

cctcacagte
ggggctggat
gtggttacac
cgaagaatca
actgtgcaag

gagcttcagt

Ser Gln
15

Ser Asn

Trp Met

Leu Gln

Phe Leu

80

Cys Ala
95

Trp Gly

actcteecte
ccggaggtte
tagctacaac
gttettecty
atcgattaac

cactgtctee

60

120

180

240

300

360

363
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131

US 11,446,386 B2

-continued

132

<400> SEQUENCE: 28

Tyr Ile Thr Tyr Ser Gly Tyr Thr Ser

1

5

<210> SEQ ID NO 29
<211> LENGTH: 13

<212> TYPE:

PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 29

Ser Ile Asn His Gly Gly Tyr Ser Tyr Val Val Asp Ala

1

5

<210> SEQ ID NO 30
<211> LENGTH: 109

<212> TYPE:

PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 30

Asp Val Gln Met Thr Gln Ser Pro

1

Glu Ser Val

Leu Ala Trp

35

Ser Ile Ser Cys Arg

20

Tyr Gln Gln Lys Pro

40

Tyr Ser Gly Ser Thr Leu Gln Ser

50

Ser Gly Ser

65

Glu Asp Phe

55

Gly Thr Asp Phe Thr

70

Gly Leu Tyr Phe Cys

85

Thr Phe Gly Ser Gly Thr Lys Leu

100

<210> SEQ ID NO 31
<211> LENGTH: 327

<212> TYPE:

DNA

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 31

gatgtccaga

atcagttgca

gggaaaacat

aggttcagtg

gaagattttyg

gggacgaagt

tgacccagte

gggcaactaa

ttaagettet

gcagtgggtc

gactctattt

tggaaataag

<210> SEQ ID NO 32
<211> LENGTH: 11

<212> TYPE:

PRT

teegtettet

gagcattggt

tatctactct

tggtacagat

ctgtcaacag

acgggcet

10

Ser

10

Thr

Lys

Thr

Thr

Gln

90

Ile

Leu

Lys

Thr

Pro

Ile

75

Phe

Arg

cttgctgegt

atttatttag

gggtcaactt

ttcactctca

ttttatgaaa

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 32

Arg Ala Thr Lys Ser Ile Gly Ile Tyr Leu Ala

1

5

<210> SEQ ID NO 33

10

Ala Ala Ser

Pro Gly
15

Ser Ile Gly Ile Tyr

30

Phe Lys Leu Leu Ile

45

Ser Arg Phe

Ser Gly

Arg Ser Leu Glu Pro

80

Tyr Glu Asn Pro Phe

Arg Ala

ctcctggaga
cctggtatca
tgcaatctygyg
ccatcagaag

acccattcac

95

aagtgtttcc
acagaaacct
aactccatca
cctggagect

gtteggetca

60

120

180

240

300

327
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133

US 11,446,386 B2

134

-continued
<211> LENGTH: 7
<212> TYPE: PRT
<213> ORGANISM: Rattus norvegicus
<400> SEQUENCE: 33
Ser Gly Ser Thr Leu Gln Ser
1 5
<210> SEQ ID NO 34
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM: Rattus norvegicus
<400> SEQUENCE: 34
Gln Gln Phe Tyr Glu Asn Pro Phe Thr
1 5
<210> SEQ ID NO 35
<211> LENGTH: 121
<212> TYPE: PRT
<213> ORGANISM: Rattus norvegicus
<400> SEQUENCE: 35
Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15
Ser Leu Ser Leu Thr Cys Ser Val Thr Asp Tyr Ser Ile Thr Thr Tyr
20 25 30
Phe Trp Gly Trp Ile Arg Lys Phe Pro Gly Asn Lys Met Glu Trp Met
35 40 45
Gly Tyr Met Ser Tyr Arg Gly Gly Thr Ser Tyr Asn Pro Ser Leu Lys
50 55 60
Ser Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn Gln Phe Phe Leu
65 70 75 80
Gln Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 95
Arg Cys Pro Asn Tyr Gly Gly His Ser Leu Val Phe Asp Tyr Trp Gly
100 105 110
Gln Gly Val Met Val Thr Val Ser Ser
115 120
<210> SEQ ID NO 36
<211> LENGTH: 363
<212> TYPE: DNA
<213> ORGANISM: Rattus norvegicus
<400> SEQUENCE: 36
gaggtgcage ttcaggagtc aggacctgge cttgtgaaac cctcacagtc actctcccte 60
acctgttcetyg tcactgatta ctccatcact acttatttet ggggctggat ccggaagtte 120
ccaggaaata aaatggagtg gatgggatac atgagctacc gtggtggcac ttcctacaac 180
ccatctcteca agagtcgaat ctccattact agagacacat cgaagaatca gttcttectg 240
cagttgaact ctgtaactac tgaggacaca gccacatatt actgtgcaag atgccctaac 300
tacggagggce attcccttgt ttttgattac tggggccaag gagtcatggt cacagtgtce 360
tca 363
<210> SEQ ID NO 37
<211> LENGTH: 10

<212> TYPE:

PRT

<213> ORGANISM: Rattus norvegicus

OnCusp
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136

<400> SEQUENCE: 37

Asp Tyr Ser
1

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

Ile Thr Thr Tyr Phe Trp Gly

5

D NO 38
H: 9
PRT

ISM: Rattus norvegicus

<400> SEQUENCE: 38

Tyr Met Ser
1

<210> SEQ I
<211> LENGT.
<212> TYPE:

Tyr Arg Gly Gly Thr Ser
5

D NO 39
H: 13
PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 39

1

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 40
H: 109
PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 40

Asp Val Gln
1

Glu Ser Val
Leu Ala Trp
35

Tyr Ser Gly
50

Ser Gly Ser

Glu Asp Phe

Thr Phe Gly

<210> SEQ I
<211> LENGT.
<212> TYPE:

Met Thr Gln Ser Pro

Ser Ile Ser Cys Lys

20

Tyr Gln Gln Lys Pro

40

Ser Thr Leu Gln Ser

55

Gly Thr Asp Phe Thr

Gly Leu Tyr Ser Cys

85

Ser Gly Thr Lys Leu

100

D NO 41
H: 327
DNA

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 41

gatgtccaga

atcagttgca

ggggaagcat

aggttcagtg

gaagattttyg

gggaccaagce

<210> SEQ I

tgacccagte

aggcaactaa

ataaggttct

gcagtggatce

gactctatte

tggagatcaa

D NO 42

tcegtettat

gagcattagt

tatctattct

tggtacagat

ctgtcaacag

acgggcet

10

10

Tyr

10

Thr

Glu

Thr

Thr

Gln

90

Ile

Leu

Lys

Ala

Pro

Ile

Tyr

Lys

cttgctgegt

aattatttag

gggtcaactt

ttcactctca

tattatgaaa

Cys Pro Asn Tyr Gly Gly His Ser Leu Val Phe Asp Tyr
5

Ala Ala Ser

Ser Ile Ser
30

Tyr Lys Val
45

Ser Arg Phe
60

Arg Ser Leu

Tyr Glu Lys

Arg Ala

ctcctggaga
cctggtatca
tgcaatctygyg
ccatcagaag

aaccgcetceac

Pro Gly
15

Asn Tyr

Leu Ile

Ser Gly

Glu Pro
80

Pro Leu
95

aagtgtttcc
acagaaacct
aactccatca
cctggagect

gtteggttet

60

120

180

240

300

327
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137

-continued

<211> LENGTH: 11
<212> TYPE: PRT
<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 42
Lys Ala Thr Lys Ser Ile Ser Asn Tyr Leu Ala

1 5 10

<210> SEQ ID NO 43

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 43
Ser Gly Ser Thr Leu Gln Ser

1 5

<210> SEQ ID NO 44

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus
<400> SEQUENCE: 44

Gln Gln Tyr Tyr Glu Lys Pro Leu Thr
1 5

<210> SEQ ID NO 45

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus
<400> SEQUENCE: 45

Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu
1 5 10

Ser Leu Ser Leu Thr Cys Ser Val Thr Gly Tyr
20 25

Tyr Trp Gly Trp Ile Arg Lys Phe Pro Gly Asn
35 40

Gly Tyr Ile Ser Tyr Ser Gly Arg Thr Ser Tyr
50 55

Ser Arg Met Ser Ile Thr Arg Asp Ala Ser Lys
65 70 75

Gln Leu Asn Ser Val Thr Thr Asp Asp Thr Ala
85 90

Arg Ser Pro Ile Asn His Gly Gly Tyr Trp Tyr
100 105

Pro Gly Thr Met Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 46

<211> LENGTH: 363

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 46

gaggtgcage ttcaggagtc aggacctgge cttgtgaaac
acctgttetyg tcactggtta ctccatcact acttattact

ccaggaaata aaatggagtg gatggggtac ataagctaca

ccatctctca aaagtcgaat gtccattact agagacgcat

Val Lys Pro

Ser Ile Thr
30

Lys Met Glu
45

Asn Pro Ser
60

Asn Gln Phe

Thr Tyr Tyr

Phe Asp Phe
110

cctcacagte

ggggctggat

gtggtcegceac

cgaagaatca

Ser Gln
15

Thr Tyr

Trp Met

Leu Lys

Phe Leu
80

Cys Ala
95

Trp Gly

actcteecte
ccggaagtte
tagttataac

gttcttecta

60

120

180

240
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139

-continued

140

cagttgaact ctgtaactac tgacgacaca gccacatatt actgtgcaag atccccaatt

aaccacggag ggtactggta ctttgactte tggggcccag gaaccatggt caccgtgtece

tca

<210> SEQ ID NO

<211> LENGTH: 10

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Gly Tyr Ser Ile

1

<210> SEQ ID NO
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Tyr Ile Ser Tyr

1

<210> SEQ ID NO

<211> LENGTH: 13

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:
Ser Pro Ile Asn

1

<210> SEQ ID NO

47

Rattus norvegicus

47

Thr Thr Tyr Tyr Trp Gly
5 10

48

Rattus norvegicus
48

Ser Gly Arg Thr Ser
5

49

Rattus norvegicus
49
His Gly Gly Tyr Trp Tyr Phe Asp Phe

5 10

50

<211> LENGTH: 449

<212> TYPE: DNA
<213> ORGANISM:
<220> FEATURE:

<223> OTHER INFORMATION: DNA comprising DNA
light chain signal sequence and kappa

<400> SEQUENCE:

Artificial Sequence

50

gecteeggac tctagagceca ccatggtget gecagacccag gtgtteatet

gtggatctce ggegegtacyg gegatategt gatgattaaa cgtacggtgg

cgtgttcate tteccccect ccgacgagea getgaagtee ggcaccgect

cctgetgaat aacttctace ccagagagge caaggtgcag tggaaggtgg

gecagtceggg aactcccagg agagcegtgac cgagcaggac agcaaggaca

cctgagcage accctgaccee tgagcaaage cgactacgag aagcacaagg

cgaggtgace caccagggece tgagetecee cgtcaccaag agcttcaaca

ttaggggcce gtttaaacgg gggaggcta

<210> SEQ ID NO

51

<211> LENGTH: 1132

<212> TYPE: DNA
<213> ORGANISM:
<220> FEATURE:

<223> OTHER INFORMATION: DNA comprising DNA sequence coding for human

Artificial Sequence

sequence coding for human
chain constant region

cecectgetget
cecgeceecte
cegtggtgtyg
acaacgcect
gcacctacag
tgtacgecety

ggggggagtyg

heavy chain signal sequence and IgGl constant region

<400> SEQUENCE:

51

gecteeggac tctagageca ccatgaaaca cctgtggtte ttectectge tggtggeage

300

360

363

60

120

180

240

300

360

420

449

60
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142

-continued
tceccagatgg gtgctgagece aggtgcaatt gtgcaggegyg ttagetcage ctccaccaag 120
ggcccaageyg tcettecccect ggcaccctee tcecaagagca cctetggegg cacagccgec 180
ctgggetgee tggtcaagga ctacttecce gaacccegtga cegtgagetyg gaactcagge 240
geectgacca geggegtgcea caccttecce getgtectge agtcectcagg actctactec 300
ctcagcageg tggtgaccgt gecctcecage agettgggea cccagaccta catctgcaac 360
gtgaatcaca agcccagcaa caccaaggtg gacaagagag ttgagcccaa atcttgtgac 420
aaaactcaca catgcccacce ctgcccagca cctgaactece tggggggace ctcagtette 480
ctetteccee caaaacccaa ggacacccte atgatctece ggacccctga ggtcacatge 540
gtggtggtygyg acgtgagcca cgaagaccct gaggtcaagt tcaactggta cgtggacgge 600
gtggaggtge ataatgccaa gacaaagccce cgggaggagce agtacaacag cacgtaccgg 660
gtggtcageyg tectcaccgt cctgcaccag gactggetga atggcaagga gtacaagtge 720
aaggtctcca acaaagccct cccagecccece atcgagaaaa ccatctccaa agccaaaggce 780
cagceccggg aaccacaggt gtacaccctg cecccatcece gggaggagat gaccaagaac 840
caggtcagee tgacctgect ggtcaaagge ttectatcceca gegacatcege cgtggagtgg 900
gagagcaatyg gccagcccga gaacaactac aagaccaccce cteccegtget ggactccgac 960
ggctecttet tectctacag caagctcacce gtggacaaga gcaggtggca gcagggcaac 1020
gtcttctecat gcteccgtgat gcatgaggcet ctgcacaacc actacaccca gaagagcectce 1080
tcectgtete ccggcaaatg agatatcggg cccgtttaaa cgggggaggce ta 1132

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 52
H: 749
DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: DNA comprising DNA

light

chain

<400> SEQUENCE: 52

ccagecteceg

getgtggate

cgccagegty

cectggectygyg

caccctgeag

cctgacaatce

cageggetgg

ctcegtgtte

gtgcctgety

cctgeagtet

cagcctgage

ctgcgaagtyg

gtgttgagtt

<210> SEQ I

<211> LENGT.
<212> TYPE:

gactctagag

agcggegect

ggcgatagag

tatcagcaga

accggcatce

agcagcctge

gectteggeyg

atcttcccac

aacaacttct

ggcaacagce

agcaccctga

acccaccagg

taaacggggg

D NO 53
H: 233
PRT

ccaccatggt

acggcgacat

tgaccctgaa

agctgggcga

ccagcagatt

agcccgagga

gegtgaccaa

ctagcgacga

accccegega

aggaaagcgt

ccctgageaa

gectgtctag

aggctaact

getgcagace

ccagatgacc

ctgcaaggec

gggccccaag

ttctggcage

cgtggecace

cctggaactyg

gcagctgaag

ggccaaggtg

gaccgagcag

ggcegactac

ccecegtgace

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

sequence coding for chG019

caggtgttca

cagagcccta

agccagaaca

ctgctgatet

ggcagcggct

tacttttgece

aagagagccg

tccggcacag

cagtggaagg

gacagcaagg

gagaagcaca

aagagcttca

tcagcetget

gectgetgag

tctacaagaa

acgacgccaa

ccgactteac

agcagtacta

tggccgetee

cctetgtegt

tggacaatgce

actccaccta

aggtgtacge

accggggcga

60

120

180

240

300

360

420

480

540

600

660

720

749
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<223> OTHER INFORMATION: amino a

full-

length

<400> SEQUENCE: 53

Met Val Leu
1

Gly Ala Tyr

Ala Ser Val

Ile Tyr Lys

50

Lys Leu Leu
65

Arg Phe Ser

Ser Leu Gln

Ser Gly Trp

115

Val Ala Ala
130

Lys Ser Gly
145

Arg Glu Ala

Asn Ser Gln

Ser Leu Ser

195

Lys Val Tyr
210

Thr Lys Ser
225

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gln Thr Gln Val Phe

5

Gly Asp Ile Gln Met

20

Gly Asp Arg Val Thr

40

Asn Leu Ala Trp Tyr

55

Ile Tyr Asp Ala Asn

70

Gly Ser Gly Ser Gly

85

Pro Glu Asp Val Ala

100

Ala Phe Gly Gly Val

120

Pro Ser Val Phe Ile

135

Thr Ala Ser Val Val
150

Lys Val Gln Trp Lys

165

Glu Ser Val Thr Glu

180

Ser Thr Leu Thr Leu

200

Ala Cys Glu Val Thr

215

Phe Asn Arg Gly Glu
230

D NO 54
H: 699
DNA

cid

Ile

Thr

25

Leu

Gln

Thr

Ser

Thr

105

Thr

Phe

Cys

Val

Gln

185

Ser

His

Cys

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: nucleot

full-

length

<400> SEQUENCE: 54

atggtgcetge

gacatccaga

ctgaactgca

dgcgagggcec

agattttctg

gaggacgtgg

accaacctygg

gacgagcagce

cgcgaggeca

agacccaggt

tgacccagag

aggccageca

ccaagetget

gcagceggeag

ccacctactt

aactgaagag

tgaagtcegg

aggtgcagtg

gttcatcage

ccctagectyg

gaacatctac

gatctacgac

cggetecgac

ttgccageag

agcecgtggec

cacagectet

gaaggtggac

ide

sequesnce of chG019 light chain

Ser

10

Gln

Asn

Gln

Leu

Asp

90

Tyr

Asn

Pro

Leu

Asp

170

Asp

Lys

Gln

sequesnce of chG019 light chain

Leu

Ser

Cys

Lys

Gln

75

Phe

Phe

Leu

Pro

Leu

155

Asn

Ser

Ala

Gly

ctgetgetgt

ctgagegeca

aagaacctgg

gccaacaccc

ttcaccctga

tactacagcg

getecctecy

gtegtgtgee

aatgcectge

Leu Leu Trp
Pro Ser Leu
30

Lys Ala Ser
45

Leu Gly Glu
60

Thr Gly Ile

Thr Leu Thr

Cys Gln Gln
110

Glu Leu Lys
125

Ser Asp Glu
140

Asn Asn Phe

Ala Leu Gln

Lys Asp Ser
190

Asp Tyr Glu
205

Leu Ser Ser
220

ggatcagegg
gegtgggega
cctggtatca
tgcagaccgyg
caatcagcag
getgggectt
tgttcatett
tgctgaacaa

agtctggcaa

Ile Ser
15

Leu Ser

Gln Asn

Gly Pro

Pro Ser
80

Ile Ser
95

Tyr Tyr

Arg Ala

Gln Leu

Tyr Pro
160

Ser Gly
175

Thr Tyr

Lys His

Pro Val

cgectacgge
tagagtgacc
gcagaagcetg
catccecage
cctgcagece
cggcggegtyg
cccacctage
cttectaccee

cagccaggaa

60

120

180

240

300

360

420

480

540
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-contin

ued

146

agcgtgaccyg agcaggacag caaggactce acctacagec tgagcagcac cctgaccctg

agcaaggcceg actacgagaa gcacaaggtg tacgectgeg aagtgaccca ccagggectg

tctagecceg tgaccaagag cttcaaccgg ggcgagtgt

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 55
H: 324
DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: nucleotide sequesnce of chG019 light chain

varia

ble region

<400> SEQUENCE: 55

gacatccaga
ctgaactgca
ggcegagggece
agattttetg
gaggacgtgg
accaacctygg
<210> SEQ I

<211> LENGT.
<212> TYPE:

tgacccagag
aggccageca
ccaagetget
geageggcag
ccacctactt
aactgaagag
D NO 56

H: 471
PRT

ccctagectyg

gaacatctac

gatctacgac

cggetecgac

ttgccageag

agce

ctgagegeca

aagaacctgg

gccaacaccc

ttcaccctga

tactacagcg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: amino a

full-

length

<400> SEQUENCE: 56

Met Lys His
1

Val Leu Ser
Pro Gly Ser
35

Thr Arg Asn
50

Glu Trp Ile
65

Gln Lys Phe

Thr Ala Tyr

Tyr Phe Cys
115

Asp Phe Trp
130

Lys Gly Pro
145

Gly Gly Thr

Pro Val Thr

Thr Phe Pro
195

Leu Trp Phe Phe Leu

5

Gln Val Gln Leu Gln

20

Ser Val Lys Ile Ser

40

Phe Met His Trp Ile

55

Gly Trp Ile Tyr Pro

70

Asn Gly Lys Ala Thr

85

Met Glu Leu Ser Arg

100

Ala Arg Gly Val Tyr

120

Gly Gln Gly Val Met

135

Ser Val Phe Pro Leu
150

Ala Ala Leu Gly Cys

165

Val Ser Trp Asn Ser

180

Ala Val Leu Gln Ser

200

cid

Leu

Gln

25

Cys

Lys

Gly

Leu

Leu

105

Gly

Val

Ala

Leu

Gly

185

Ser

gegtgggega
cctggtatca
tgcagaccgyg
caatcagcag

getgggectt

sequesnce of chG019

Leu

10

Ser

Lys

Gln

Asp

Thr

90

Thr

Gly

Thr

Pro

Val
170

Ala

Gly

Val

Gly

Ala

Gln

Gly

75

Ala

Ser

Phe

Val

Ser
155
Lys

Leu

Leu

Ala Ala Pro
Ala Glu Leu

30
Ser Gly Tyr
Pro Gly Asn
60

Glu Thr Glu

Asp Arg Ser

Glu Asp Ser
110

Ala Gly Gly
125

Ser Ser Ala
140

Ser Lys Ser

Asp Tyr Phe

Thr Ser Gly
190

Tyr Ser Leu
205

tagagtgacc
gcagaagcetg
catccecage
cctgcagece

cggcggegtyg

heavy chain

Arg Trp
15

Val Lys

Thr Phe

Gly Leu

Tyr Asn
80

Ser Ser
95

Ala Val

Tyr Phe

Ser Thr
Thr Ser
160

Pro Glu
175

Val His

Ser Ser

600

660

699

60

120

180

240

300

324
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148

Val Val Thr
210

Asn Val Asn
225

Pro Lys Ser

Glu Leu Leu

Asp Thr Leu

275

Asp Val Ser
290

Gly Val Glu
305

Asn Ser Thr

Trp Leu Asn

Pro Ala Pro

355

Glu Pro Gln
370

Asn Gln Val
385

Ile Ala Val

Thr Thr Pro

Lys Leu Thr

435

Cys Ser Val
450

Leu Ser Leu
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Val Pro Ser Ser Ser

215

His Lys Pro Ser Asn
230

Cys Asp Lys Thr His

245

Gly Gly Pro Ser Val

260

Met Ile Ser Arg Thr

280

His Glu Asp Pro Glu

295

Val His Asn Ala Lys
310

Tyr Arg Val Val Ser

325

Gly Lys Glu Tyr Lys

340

Ile Glu Lys Thr Ile

360

Val Tyr Thr Leu Pro

375

Ser Leu Thr Cys Leu
390

Glu Trp Glu Ser Asn

405

Pro Val Leu Asp Ser

420

Val Asp Lys Ser Arg

440

Met His Glu Ala Leu

455

Ser Pro Gly Lys
470

D NO 57
H: 1413
DNA

Leu Gly Thr
Thr Lys Val
235

Thr Cys Pro
250

Phe Leu Phe
265

Pro Glu Val

Val Lys Phe

Thr Lys Pro

315

Val Leu Thr
330

Cys Lys Val
345

Ser Lys Ala

Pro Ser Arg

Val Lys Gly
395

Gly Gln Pro
410

Asp Gly Ser
425

Trp Gln Gln

His Asn His

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: nucleotide sequesnce of chG019 heavy chain

full-

RE:

length

<400> SEQUENCE: 57

atgaaacacc

gtgcagctge

tgcaaggcca

ggcaacggcee

cagaagttca

gaactgagce

ggngCtth

tcagccteca

ggcggcacag

tgtggttett

agcagtctgg

geggetacac

tggaatggat

acggcaaggc

ggctgaccag

ctggeggeta

ccaagggecc

cegeectgygy

cctectgety

cgcecgagete

cttcaccegy

cggetggate

caccctgace

cgaggacage

cttegatttt

aagcgtette

ctgectggte

gtggcagcete

gtgaagccetyg

aacttcatge

tatcceggeyg

gccgacagaa

geegtgtact

tggggccagg

ccectggeac

aaggactact

Gln Thr Tyr
220

Asp Lys Arg

Pro Cys Pro

Pro Pro Lys
270

Thr Cys Val
285

Asn Trp Tyr
300

Arg Glu Glu

Val Leu His

Ser Asn Lys

350

Lys Gly Gln
365

Glu Glu Met
380

Phe Tyr Pro

Glu Asn Asn

Phe Phe Leu
430

Gly Asn Val
445

Tyr Thr Gln
460

ccagatgggt
gcagcagegt
actggatcaa
acggcgagac
gcagctccac
tttgcgccag
gegtgatggt
cctectecaa

tcceccgaace

Ile Cys

Val Glu
240

Ala Pro
255

Pro Lys

Val Val

Val Asp

Gln Tyr
320

Gln Asp
335

Ala Leu

Pro Arg

Thr Lys

Ser Asp
400

Tyr Lys
415

Tyr Ser

Phe Ser

Lys Ser

getgagecag
gaagatcagce
gcagcagecce
agagtacaac
cgcctacatyg
aggcgtgtac
caccgtcage

gagcacctcet

cgtgaccgty

60

120

180

240

300

360

420

480

540
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150

-continued
agctggaact caggcgecct gaccagegge gtgcacacct tceccegetgt cctgeagtcee 600
tcaggactct actcecctcag cagegtggtg accgtgccect ccagcagett gggcacccag 660
acctacatct gcaacgtgaa tcacaagccce agcaacacca aggtggacaa gagagttgag 720
cccaaatctt gtgacaaaac tcacacatge ccaccctgece cagcacctga actcectgggg 780
ggaccctcag tcttectett ccceccaaaa cccaaggaca cectcatgat cteccggacce 840
cctgaggtcea catgegtggt ggtggacgtg agecacgaag accctgaggt caagttcaac 900
tggtacgtgg acggcegtgga ggtgcataat gecaagacaa agccccggga ggagcagtac 960
aacagcacgt accgggtggt cagcgtecctce accgtcectge accaggactg getgaatggce 1020
aaggagtaca agtgcaaggt ctccaacaaa gccctcccag cccccatcga gaaaaccate 1080
tccaaagcca aaggccagcece ccgggaacca caggtgtaca cectgecccee atccecgggag 1140
gagatgacca agaaccaggt cagcctgacc tgcctggtca aaggcttcta tcccagcgac 1200
atcgecgtgg agtgggagag caatggecag cccgagaaca actacaagac cacccectcece 1260
gtgctggact ccgacggcte cttettecte tacagcaagce tcaccgtgga caagagcagg 1320
tggcagcagg gcaacgtctt ctcatgctce gtgatgcatg aggctctgca caaccactac 1380
acccagaaga gcctcectceect gtectececgge aaa 1413
<210> SEQ ID NO 58
<211> LENGTH: 122
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: amino acid sequesnce of chG019 heavy chain
variable region
<400> SEQUENCE: 58
Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Lys Pro Gly Ser
1 5 10 15
Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Asn
20 25 30
Phe Met His Trp Ile Lys Gln Gln Pro Gly Asn Gly Leu Glu Trp Ile
35 40 45
Gly Trp Ile Tyr Pro Gly Asp Gly Glu Thr Glu Tyr Asn Gln Lys Phe
50 55 60
Asn Gly Lys Ala Thr Leu Thr Ala Asp Arg Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Arg Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys
85 90 95
Ala Arg Gly Val Tyr Gly Gly Phe Ala Gly Gly Tyr Phe Asp Phe Trp
100 105 110
Gly Gln Gly Val Met Val Thr Val Ser Ser
115 120
<210> SEQ ID NO 59
<211> LENGTH: 366
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: nucleotide sequesnce of chG019 heavy chain
variable region
<400> SEQUENCE: 59
caggtgcage tgcagcagtc tggcgecgag ctegtgaage ctggcagcag cgtgaagatce 60

OnCusp
Ex. 1001



111 of 128
US 11,446,386 B2
-continued
agctgcaagg ccagcggcta caccttcacc cggaacttca tgcactggat caagcagcag 120
ccecggecaacg gcectggaatg gatcggetgg atctatcceg gegacggcga gacagagtac 180
aaccagaagt tcaacggcaa ggccaccctg accgccgaca gaagcagctce caccgectac 240
atggaactga gccggctgac cagcgaggac agcgccgtgt acttttgege cagaggegtg 300
tacggegget tegetggegg ctacttegat ttttggggec agggcegtgat ggtcaccegtce 360
agctca 366

<210> SEQ ID NO 60

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: amino acid

<400> SEQUENCE: 60

Trp
1

Ile Tyr Pro Gly Asp Gly Glu Thr
5

<210> SEQ ID NO 61

<211> LENGTH: 233

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: amino acid

full-length

<400> SEQUENCE: 61

Met Val Leu Gln Thr Gln Val Phe Ile

1

Gly

Ala

Ile

Lys

65

Arg

Ser

Ser

Lys

145

Arg

Asn

Ser

Lys

Thr

5

Ala Tyr Gly Asp Ile Gln Met Thr

20 25

Ser Val Gly Asp Arg Val Thr Ile
35 40

Tyr Lys Asn Leu Ala Trp Tyr Gln
50 55

Leu Leu Ile Tyr Asp Ala Asn Thr
Phe Ser Gly Ser Gly Ser Gly Ser
85

Leu Gln Pro Glu Asp Phe Ala Thr
100 105

Gly Trp Ala Phe Gly Gln Gly Thr
115 120

Ala Ala Pro Ser Val Phe Ile Phe

130 135

Ser Gly Thr Ala Ser Val Val Cys
150

Glu Ala Lys Val Gln Trp Lys Val
165

Ser Gln Glu Ser Val Thr Glu Gln
180 185

Leu Ser Ser Thr Leu Thr Leu Ser
195 200

Val Tyr Ala Cys Glu Val Thr His

210 215

Lys Ser Phe Asn Arg Gly Glu Cys

sequesnce of chG019 CDRH2

Glu
10

sequesnce of hL02 light

Ser

10

Gln

Thr

Gln

Leu

Asp

90

Tyr

Lys

Pro

Leu

Asp

170

Asp

Lys

Gln

Leu

Ser

Cys

Lys

Gln

75

Phe

Phe

Val

Pro

Leu

155

Asn

Ser

Ala

Gly

Leu

Pro

Lys

Pro

60

Thr

Thr

Cys

Glu

Ser

140

Asn

Ala

Lys

Asp

Leu
220

Leu

Ser

Ala

45

Gly

Gly

Leu

Gln

Ile

125

Asp

Asn

Leu

Asp

Tyr

205

Ser

Trp

Ser

30

Ser

Lys

Val

Thr

Gln

110

Lys

Glu

Phe

Gln

Ser
190

Glu

Ser

Ile

Leu

Gln

Ala

Pro

Ile

95

Tyr

Arg

Gln

Tyr

Ser

175

Thr

Lys

Pro

chain

Ser

Ser

Asn

Pro

Ser

80

Ser

Tyr

Thr

Leu

Pro

160

Gly

Tyr

His

Val
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OTHER INFORMATION: nucleotide sequesnce of hL02 light chain

112 of 128
225 230
<210> SEQ ID NO 62
<211> LENGTH: 699
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223>
full-length
<400> SEQUENCE: 62

atggtgctge agacccaggt gttcatctee ctgetgetgt

gacatccaga tgacccagag ccctagcage ctgagegeca

atcacatgca aggccagcca gaacatctac aagaacctgg

ggcaaggcce ccaagctget gatctacgac gccaacaccc

agattttectyg gcageggcag cggctcecgac ttcaccctga

gaggacttcg ccacctactt ttgccagcag tactacageg

accaaggtgg aaatcaagcg tacggtggee geccecteeg

gacgagcagce tgaagtccgg caccgectee gtggtgtgec

agagaggcca aggtgcagtg gaaggtggac aacgecctge

agcgtgaccyg agcaggacag caaggacage acctacagec

agcaaagccyg actacgagaa gcacaaggtg tacgectgeg

agctcccceg tcaccaagag cttcaacagg ggggagtgt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 63

LENGTH: 108

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: amino acid
variable region

SEQUENCE: 63

Asp Ile Gln Met Thr Gln Ser Pro Ser

1

5

Asp Arg Val Thr Ile Thr Cys Lys Ala

20 25

Leu Ala Trp Tyr Gln Gln Lys Pro Gly

35 40

Tyr Asp Ala Asn Thr Leu Gln Thr Gly

55

Ser Gly Ser Gly Ser Asp Phe Thr Leu

65

70

Glu Asp Phe Ala Thr Tyr Phe Cys Gln

85

Phe Gly Gln Gly Thr Lys Val Glu Ile

<210>
<211>
<212>
<213>
<220>
<223>

<400>

100 105

SEQ ID NO 64

LENGTH: 324

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: nucleotide
variable region

SEQUENCE: 64

ggatctcegg

gegtgggega

cctggtatca

tgcagaccgyg

caatcagcag

getgggectt

tgttcatett

tgctgaataa

agtccgggaa

tgagcagcac

aggtgaccca

cgegtacgge
cagagtgacc
gcagaagccce
cgtgcccage
cctgcagece
cggcecaggge
cceceeectee
cttectaccee
ctceccaggag
cctgacecety

ccagggectyg

sequesnce of hL02 light chain

Ser

10

Ser

Lys

Val

Thr

Gln
90

Lys

Leu

Gln

Ala

Pro

Ile

75

Tyr

Arg

Ser

Asn

Pro

Ser

Ser

Tyr

Thr

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser

Tyr

30

Leu

Phe

Leu

Gly

Val Gly

Lys Asn

Leu Ile

Ser Gly

Gln Pro

80

Trp Ala
95

sequesnce of hL02 light chain

60

120

180

240

300

360

420

480

540

600

660

699
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156

-continued
gacatccaga tgacccagag ccctagcage ctgagegceca gegtgggega cagagtgacce 60
atcacatgca aggccagcca gaacatctac aagaacctgg cctggtatca gcagaagcce 120
ggcaaggccee ccaagctgcet gatctacgac gcecaacacce tgcagaccgg cgtgcccage 180
agattttctyg gcageggcag cggctcecgac ttcaccctga caatcagcag cctgcagece 240
gaggacttcg ccacctactt ttgccagcag tactacageg getgggectt cggecaggge 300
accaaggtgg aaatcaagcg tacg 324

<210> SEQ ID NO 65

<211> LENGTH: 233

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: amino acid

full-length

<400> SEQUENCE: 65

Met Val Leu Gln Thr Gln Val Phe Ile

1

Gly

Ala

Ile

Lys

65

Arg

Ser

Ser

Lys

145

Arg

Asn

Ser

Lys

Thr
225

5

Ala Tyr Gly Asp Ile Gln Met Thr

20 25

Ser Val Gly Asp Arg Val Thr Ile
35 40

Tyr Lys Asn Leu Ala Trp Tyr Gln
50 55

Leu Leu Ile Tyr Asp Ala Asn Thr
Phe Ser Gly Ser Gly Ser Gly Thr
85

Leu Gln Pro Glu Asp Phe Ala Thr
100 105

Gly Trp Ala Phe Gly Gln Gly Thr
115 120

Ala Ala Pro Ser Val Phe Ile Phe

130 135

Ser Gly Thr Ala Ser Val Val Cys
150

Glu Ala Lys Val Gln Trp Lys Val
165

Ser Gln Glu Ser Val Thr Glu Gln
180 185

Leu Ser Ser Thr Leu Thr Leu Ser
195 200

Val Tyr Ala Cys Glu Val Thr His

210 215

Lys Ser Phe Asn Arg Gly Glu Cys
230

<210> SEQ ID NO 66

<211> LENGTH: 699

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: nucleotide

full-length

<400> SEQUENCE: 66

sequesnce of hL03 light

Ser

10

Gln

Thr

Gln

Leu

Asp

90

Tyr

Lys

Pro

Leu

Asp

170

Asp

Lys

Gln

Leu

Ser

Cys

Lys

Gln

75

Phe

Tyr

Val

Pro

Leu

155

Asn

Ser

Ala

Gly

Leu

Pro

Lys

Leu

60

Thr

Thr

Cys

Glu

Ser

140

Asn

Ala

Lys

Asp

Leu
220

Leu

Ser

Ala

45

Gly

Gly

Leu

Gln

Ile

125

Asp

Asn

Leu

Asp

Tyr

205

Ser

Trp

Ser

30

Ser

Glu

Val

Thr

Gln

110

Lys

Glu

Phe

Gln

Ser

190

Glu

Ser

Ile

Leu

Gln

Gly

Pro

Ile

95

Tyr

Arg

Gln

Tyr

Ser

175

Thr

Lys

Pro

chain

Ser

Ser

Asn

Pro

Ser

80

Ser

Tyr

Thr

Leu

Pro

160

Gly

Tyr

His

Val

sequesnce of hLO03 light chain
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158

atggtgctge agacccaggt gttcatctee ctgetgetgt ggatcteegg cgegtacgge

gacatccaga tgacccagag ccctagcage ctgagegeca gegtgggega cagagtgacce

atcacatgca aggccagcca gaacatctac aagaacctgg cctggtatca gcagaagetg

ggcgagggee ccaagctget gatctacgac gccaacacce tgcagaccgyg cgtgeccage

agattttectg gcageggete cggcaccgac ttcaccctga caatcagecag cctgcagecce

gaggacttcg ccacctacta ctgccagcag tactacageg gctgggectt tggecaggge

accaaggtgg aaatcaagceg tacggtggece geccecteeg tgttcatett cccccectece

gacgagcagce tgaagtccgg caccgectcee gtggtgtgee tgctgaataa cttetaccec

agagaggcca aggtgcagtg gaaggtggac aacgecctge agtecgggaa ctceccaggag

agcgtgaccyg agcaggacag caaggacage acctacagec tgagcagcac cctgaccctg

agcaaagccg actacgagaa gcacaaggtg tacgectgeg aggtgaccca ccagggectg

agctcccceg tcaccaagag cttcaacagg ggggagtgt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 67

LENGTH: 108

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: amino acid
variable region

SEQUENCE: 67

Asp Ile Gln Met Thr Gln Ser Pro Ser

1

5

Asp Arg Val Thr Ile Thr Cys Lys Ala

20 25

Leu Ala Trp Tyr Gln Gln Lys Leu Gly

35 40

Tyr Asp Ala Asn Thr Leu Gln Thr Gly

50

55

Ser Gly Ser Gly Thr Asp Phe Thr Leu

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln

85

Phe Gly Gln Gly Thr Lys Val Glu Ile

<210>
<211>
<212>
<213>
<220>
<223>

<400>

100 105

SEQ ID NO 68

LENGTH: 324

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: nucleotide
variable region

SEQUENCE: 68

sequesnce of hLO03 light chain

Ser Leu Ser Ala Ser Val Gly
10 15

Ser Gln Asn Ile Tyr Lys Asn
30

Glu Gly Pro Lys Leu Leu Ile
45

Val Pro Ser Arg Phe Ser Gly
60

Thr Ile Ser Ser Leu Gln Pro
Gln Tyr Tyr Ser Gly Trp Ala
90 95

Lys Arg Thr

sequesnce of hLO03 light chain

gacatccaga tgacccagag ccctagcage ctgagegeca gegtgggega cagagtgacce

atcacatgca aggccagcca gaacatctac aagaacctgg cctggtatca gcagaagetg

ggcgagggee ccaagctget gatctacgac gccaacacce tgcagaccgyg cgtgeccage

agattttectg gcageggete cggcaccgac ttcaccctga caatcagecag cctgcagecce

gaggacttcg ccacctacta ctgccagcag tactacageg gctgggectt tggecaggge

accaaggtgg aaatcaageg tacg

60

120

180

240

300

360

420

480

540

600

660

699

60

120

180

240

300

324
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160

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met

1

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Asp

Lys

145

Gly

Pro

Thr

Asn

225

Pro

Glu

Asp

Asp

Gly

305

Asn

Trp

Pro

PRT

SEQ ID NO 69
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

471

full-length

Lys

Leu

Gly

Arg

50

Trp

Lys

Ala

Tyr

Phe

130

Gly

Gly

Val

Phe

Val

210

Val

Lys

Leu

Thr

Val

290

Val

Ser

Leu

Ala

His

Ser

Ala

35

Asn

Met

Phe

Tyr

Cys

115

Trp

Pro

Thr

Thr

Pro

195

Thr

Asn

Ser

Leu

Leu

275

Ser

Glu

Thr

Asn

Pro

SEQUENCE :

Leu

Glu

20

Ser

Phe

Gly

Gln

Met

100

Ala

Gly

Ser

Ala

Val

180

Ala

Val

His

Cys

Gly

260

Met

His

Val

Tyr

Gly

340

Ile

69

Trp Phe

Val Gln

Val Lys

Met His

Trp Ile

Gly Arg

85

Glu Leu

Arg Gly

Gln Gly

Val Phe

150

Ala Leu
165

Ser Trp

Val Leu

Pro Ser

Lys Pro
230

Asp Lys
245

Gly Pro

Ile Ser

Glu Asp

His Asn
310

Arg Val
325

Lys Glu

Glu Lys

amino acid

Phe

Leu

Val

Trp

55

Tyr

Val

Ser

Val

Thr

135

Pro

Gly

Asn

Gln

Ser

215

Ser

Thr

Ser

Arg

Pro

295

Ala

Val

Tyr

Thr

Leu

Val

Ser

40

Val

Pro

Thr

Ser

Tyr

120

Leu

Leu

Cys

Ser

Ser

200

Ser

Asn

His

Val

Thr

280

Glu

Lys

Ser

Lys

Ile

Leu

Gln

25

Cys

Arg

Gly

Ile

Leu

105

Gly

Val

Ala

Leu

Gly

185

Ser

Leu

Thr

Thr

Phe

265

Pro

Val

Thr

Val

Cys
345

Ser

sequesnce of hHOl heavy

Leu

10

Ser

Lys

Gln

Asp

Thr

90

Arg

Gly

Thr

Pro

Val

170

Ala

Gly

Gly

Lys

Cys

250

Leu

Glu

Lys

Lys

Leu
330

Lys

Lys

Val

Gly

Ala

Ala

Gly

Ala

Ser

Phe

Val

Ser

155

Lys

Leu

Leu

Thr

Val

235

Pro

Phe

Val

Phe

Pro
315
Thr

Val

Ala

Ala

Ala

Ser

Pro

60

Glu

Asp

Glu

Ala

Ser

140

Ser

Asp

Thr

Tyr

Gln

220

Asp

Pro

Pro

Thr

Asn

300

Arg

Val

Ser

Lys

Ala

Glu

Gly

45

Gly

Thr

Thr

Asp

Gly

125

Ser

Lys

Tyr

Ser

Ser

205

Thr

Lys

Cys

Pro

Cys

285

Trp

Glu

Leu

Asn

Gly

Pro

Val

30

Tyr

Gln

Glu

Ser

Thr

110

Gly

Ala

Ser

Phe

Gly

190

Leu

Tyr

Arg

Pro

Lys

270

Val

Tyr

Glu

His

Lys

350

Gln

Arg

Lys

Thr

Gly

Tyr

Thr

95

Ala

Tyr

Ser

Thr

Pro

175

Val

Ser

Ile

Val

Ala

255

Pro

Val

Val

Gln

Gln
335

Ala

Pro

chain

Trp

Lys

Phe

Leu

Ala

Ser

Val

Phe

Thr

Ser

160

Glu

His

Ser

Cys

Glu

240

Pro

Lys

Val

Asp

Tyr

320

Asp

Leu

Arg

OnCusp
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161 162

-continued

355 360 365

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
370 375 380

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
385 390 395 400

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
405 410 415

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
420 425 430

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser
435 440 445

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
450 455 460

Leu Ser Leu Ser Pro Gly Lys
465 470

<210> SEQ ID NO 70

<211> LENGTH: 1413

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: nucleotide sequesnce of hHOl1l heavy chain
full-length

<400> SEQUENCE: 70

atgaaacacc tgtggttett cctectgetyg gtggeagete ccagatgggt getgagegaa 60
gtgcagetgg tgcagtetgg cgccgaagtyg aagaaaccag gegccagegt gaaggtgtec 120
tgcaaggcca gcggctacac ctttaccegg aacttcatge actgggtgeg ccaggctcca 180
ggccagggac tggaatggat gggctggatce tatcceggeg acggcgagac agagtacgec 240
cagaaattcc agggcagagt gaccatcacce gecgacacca gecacctccac cgectacatg 300
gaactgagca gcctgcggag cgaggacace gccgtgtact attgtgecag aggegtgtac 360
ggeggetteg ctggeggeta cttegatttt tggggcecagg geaccctegt gaccgtcage 420
tcagccteca ccaagggecce aagegtcette ccectggeac ccetectccaa gagcacctet 480
ggcggcacag ccgceectggg ctgectggte aaggactact tccccgaacce cgtgacegtg 540
agctggaact caggcgecct gaccagegge gtgcacacct tececgetgt cctgecagtece 600
tcaggactct actcectecag cagegtggtyg accgtgecct ccagcagett gggcacccag 660
acctacatct gcaacgtgaa tcacaagecce agcaacacca aggtggacaa gagagttgag 720
cccaaatctt gtgacaaaac tcacacatge ccaccctgec cagcacctga actcetgggg 780
ggaccctecag tcttectett ceccccaaaa cccaaggaca ccctcatgat cteceggace 840
cctgaggtca catgegtggt ggtggacgtyg agecacgaag accctgaggt caagttcaac 900
tggtacgtgg acggcegtgga ggtgcataat gccaagacaa agccceggga ggagcagtac 960

aacagcacgt accgggtggt cagcgtecctce accgtcectge accaggactg getgaatggce 1020

aaggagtaca agtgcaaggt ctccaacaaa gcectcccag cecccatega gaaaaccatce 1080

tccaaagcca aaggccagec ccgggaacca caggtgtaca cectgeccce atccegggag 1140

gagatgacca agaaccaggt cagcctgacc tgcctggtca aaggcttcta tcccagcgac 1200

atcgcegtgyg agtgggagag caatggecag cccgagaaca actacaagac caccectecce 1260

gtgctggact ccgacggcte cttettecte tacagcaagce tcaccgtgga caagagcagg 1320

tggcagcagg gcaacgtctt ctcatgctce gtgatgcatg aggctctgca caaccactac 1380
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-continued

164

acccagaaga gcctcteect gtetecegge aaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 71

LENGTH: 122

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: amino acid
variable region

SEQUENCE: 71

Glu Val Gln Leu Val Gln Ser Gly Ala

1

Ser Val Lys Val Ser Cys Lys Ala Ser

20 25

Phe Met His Trp Val Arg Gln Ala Pro

35 40

Gly Trp Ile Tyr Pro Gly Asp Gly Glu

Gln Gly Arg Val Thr Ile Thr Ala Asp

65

70

Met Glu Leu Ser Ser Leu Arg Ser Glu

85

Ala Arg Gly Val Tyr Gly Gly Phe Ala

100 105

Gly Gln Gly Thr Leu Val Thr Val Ser

<210>
<211>
<212>
<213>
<220>
<223>

<400>

115 120

SEQ ID NO 72

LENGTH: 366

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: nucleotide
variable region

SEQUENCE: 72

sequesnce of hHOl heavy

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Gly

Ser

Val

Tyr

Gln

Glu

Ser

75

Thr

Gly

Lys

Thr

Gly

Tyr

60

Thr

Ala

Tyr

Lys

Phe

Leu

45

Ala

Ser

Val

Phe

Pro

Thr

30

Glu

Gln

Thr

Tyr

Asp
110

Gly

15

Arg

Trp

Lys

Ala

Tyr

95

Phe

chain

Ala

Asn

Met

Phe

Tyr

80

Cys

Trp

sequesnce of hHO1l heavy chain

gaagtgcagce tggtgcagtce tggcgccgaa gtgaagaaac

tcctgcaagy

ccagceggeta cacctttace cggaacttca

ccaggccagyg gactggaatg gatgggetgg atctatcceg

geccagaaat tccagggcag agtgaccatc accgccgaca

atggaactga gcagcctgeg gagcgaggac accgecgtgt

tacggcegget tegetggegg ctacttegat ttttggggece

agctca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 73

LENGTH: 471

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: amino acid
full-length

SEQUENCE: 73

Met Lys His Leu Trp Phe Phe Leu Leu

1

5

Val Leu Ser Glu Val Gln Leu Val Gln

20 25

caggcgccag cgtgaaggtyg

tgcactgggt

gegecagget

gegacggega gacagagtac

ccagcaccte

actattgtge

agggcaccct

caccgectac

cagaggcgtg

cgtgaccgte

sequesnce of hHO2 heavy chain

Leu Val Ala Ala Pro Arg Trp

10

15

Ser Gly Ala Glu Val Lys Lys

30

1413

60

120

180

240

300

360

366

OnCusp
Ex. 1001
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165 166

-continued

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Arg Asn Phe Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
50 55 60

Glu Trp Met Gly Trp Ile Tyr Pro Gly Asp Gly Glu Thr Glu Tyr Asn
65 70 75 80

Gln Lys Phe Gln Gly Arg Val Thr Ile Thr Ala Asp Arg Ser Thr Ser
85 90 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
100 105 110

Tyr Phe Cys Ala Arg Gly Val Tyr Gly Gly Phe Ala Gly Gly Tyr Phe
115 120 125

Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
130 135 140

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
145 150 155 160

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
165 170 175

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His
180 185 190

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
195 200 205

Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys
210 215 220

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu
225 230 235 240

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
245 250 255

Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
260 265 270

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
275 280 285

Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
290 295 300

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
305 310 315 320

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
325 330 335

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
340 345 350

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
355 360 365

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
370 375 380

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
385 390 395 400

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
405 410 415

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
420 425 430

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser
435 440 445
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-continued

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

450

455

Leu Ser Leu Ser Pro Gly Lys
470

465

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 74
H: 1413
DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

460

<223> OTHER INFORMATION: nucleotide sequesnce of hH02 heavy chain

full-

length

<400> SEQUENCE: 74

atgaaacacc

gtgcagctgg

tgcaaggcca

ggccagggac

cagaaattcc

gaactgagca

ggngCtth

tcagccteca

ggcggcacag

agctggaact

tcaggactct

acctacatct

cccaaatctt

ggacccteag

cctgaggtcea

tggtacgtgg

aacagcacgt

aaggagtaca

tccaaageca

gagatgacca

atcgecegtygyg

gtgctggact

tggcagcagg

acccagaaga

<210> SEQ I

<211> LENGT.
<212> TYPE:

tgtggttett

tgcagtctygg

geggetacac

tggaatggat

agggcagagt

gectgeggag

ctggeggeta

ccaagggecc

cegeectgygy

caggcgecact

actcccteag

gcaacgtgaa

gtgacaaaac

tcttectett

catgcegtggt

acggcgtgga

accgggtggt

agtgcaaggt

aaggccagec

agaaccaggt

agtgggagag

ccgacggete

gcaacgtett

gecteteect

D NO 75

H: 122
PRT

cctectgety

cgccgaagtyg

ctttaccegyg

gggctggatc

gaccatcace

cgaggatacc

cttegatttt

aagcgtette

ctgectggte

gaccagcgge

cagcgtggtyg

tcacaagccc

tcacacatge

ccccecccaaaa

ggtggacgtg

ggtgcataat

cagcgtecte

ctccaacaaa

ccgggaacca

cagcctgace

caatggccag

cttecttecte

ctcatgetee

gtcteecgge

gtggcagcete
aagaaaccag
aacttcatge
tatcceggeyg
gccgacagaa
geegtgtact
tggggccagg
ccectggeac
aaggactact
gtgcacacct
accgtgeect
agcaacacca
ccaccetgec
cccaaggaca
agccacgaag
gccaagacaa
accgtectge
geecteccag
caggtgtaca
tgcctggtea
cccgagaaca
tacagcaagc
gtgatgcatg

aaa

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

varia

RE:

ble region

<400> SEQUENCE: 75

ccagatgggt
gegecagegt
actgggtgcg
acggcgagac
gcaccagcac
tctgtgecag
gcaccctegt
cctectecaa
tcceccgaace
tcceegetgt
ccagcagett
aggtggacaa
cagcacctga
ccctecatgat
accctgaggt
agccceggga
accaggactyg
cccecatega
cecectgeceee
aaggcttcta
actacaagac
tcaccgtgga

aggctcetgea

getgagegaa

gaaggtgtce

ccaggceteca

agagtacaac

cgcctacatyg

aggcgtgtac

gaccgtcage

gagcacctcet

cgtgaccgty

cctgcagtec

gggcacccag

gagagttgag

actcctgggy

ctceceggace

caagttcaac

ggagcagtac

getgaatgge

gaaaaccatc

atcccgggag

tcccagegac

cacccctece

caagagcagg

caaccactac

amino acid sequesnce of hH02 heavy chain

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1

5

10

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1413

OnCusp
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-continued

170

Ser

Phe

Gly

Gln

65

Met

Ala

Gly

<210>
<211>
<212>
<213>
<220>
<223>

<400>

gaagtgcagce tggtgcagte

Val

Met

Trp

50

Gly

Glu

Arg

Gln

Lys

His

35

Ile

Arg

Leu

Gly

Gly
115

Val

Trp

Tyr

Val

Ser

Val

100

Thr

Ser Cys

Val Arg

Pro Gly

Thr Ile

70

Ser Leu

Tyr Gly

Leu Val

SEQ ID NO 76
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

366

variable region

SEQUENCE :

76

Lys

Gln

Asp

55

Thr

Arg

Gly

Thr

Ala

Ala

40

Gly

Ala

Ser

Phe

Val
120

Ser

25

Pro

Glu

Asp

Glu

Ala

105

Ser

nucleotide

tggcgecgaa

Gly

Gly

Thr

Arg

Asp

Gly

Ser

Tyr

Gln

Glu

Ser

75

Thr

Gly

Thr

Gly

Tyr

60

Thr

Ala

Tyr

Phe

Leu

45

Asn

Ser

Val

Phe

Thr

30

Glu

Gln

Thr

Tyr

Asp
110

Arg

Trp

Lys

Ala

Phe

95

Phe

Asn

Met

Phe

Tyr

80

Cys

Trp

sequesnce of hHO2 heavy chain

gtgaagaaac

tcectgcaagyg ccageggeta cacctttace cggaacttca

ccaggccagyg gactggaatg gatgggetgg atctatcceg

aaccagaaat tccagggcag agtgaccate accgecgaca

atggaactga gcagcctgeg gagcgaggat accgecgtgt

tacggcegget tegetggegg ctacttegat ttttggggece

agctca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met

1

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

PRT

SEQ ID NO 77
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

471

full-length

Lys

Leu

Gly

Arg

50

Trp

Lys

Ala

Tyr

His

Ser

Ala

35

Asn

Met

Phe

Tyr

Cys

SEQUENCE :

Leu

Gln

20

Ser

Phe

Gly

Gln

Met
100

Ala

77

Trp Phe

Val Gln

Val Lys

Met His

Trp Ile
70

Gly Arg
85

Glu Leu

Arg Gly

amino acid

Phe

Leu

Val

Trp

55

Tyr

Val

Ser

Val

Leu

Val

Ser

40

Ile

Pro

Thr

Ser

Tyr

Leu

Gln

25

Cys

Arg

Gly

Leu

Leu
105

Gly

caggcgccag

tgcactgggt

gcgacggcga

gaagcaccag

acttctgtge

agggcaccct

cgtgaaggtg

gegecagget

gacagagtac

caccgectac

cagaggcgtg

cgtgaccgte

sequesnce of hHO04 heavy

Leu

10

Ser

Lys

Gln

Asp

Thr
90

Arg

Gly

Val

Gly

Ala

Ala

Gly

75

Ala

Ser

Phe

Ala

Ala

Ser

Pro

60

Glu

Asp

Glu

Ala

Ala

Glu

Gly

45

Gly

Thr

Arg

Asp

Gly

Pro

Val

30

Tyr

Gln

Glu

Ser

Thr
110

Gly

Arg

Lys

Thr

Gly

Tyr

Thr

95

Ala

Tyr

chain

Trp

Lys

Phe

Leu

Ala

80

Ser

Val

Phe

60

120

180

240

300

360

366

OnCusp
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171 172

-continued

115 120 125

Asp Phe Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
130 135 140

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
145 150 155 160

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
165 170 175

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His
180 185 190

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
195 200 205

Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys
210 215 220

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu
225 230 235 240

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
245 250 255

Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
260 265 270

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
275 280 285

Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
290 295 300

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
305 310 315 320

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
325 330 335

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
340 345 350

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
355 360 365

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
370 375 380

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
385 390 395 400

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
405 410 415

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
420 425 430

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser
435 440 445

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
450 455 460

Leu Ser Leu Ser Pro Gly Lys
465 470

<210> SEQ ID NO 78

<211> LENGTH: 1413

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: nucleotide sequesnce of hH04 heavy chain
full-length

<400> SEQUENCE: 78
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174

-continued
atgaaacacc tgtggttett cctectgetg gtggcagete ccagatgggt gcetgagecag 60
gtgcagetygyg tgcagtctgg cgccgaagtg aagaaaccag gcgccagegt gaaggtgtec 120
tgcaaggcca gcggctacac ctttaccecgg aacttcatge actggatccyg gcaggeccct 180
ggacagggcce tggaatggat gggctggatce tatcceggeyg acggcgagac agagtacgec 240
cagaaattce agggcagagt gaccctgacc gecgacagaa gcaccagcac cgcctacatg 300
gaactgagca gcctgcggag cgaggacacce gecgtgtact attgtgecag aggcegtgtac 360
ggeggetteyg ctggeggceta cttegatttt tggggcecagg geaccctegt gaccgtcage 420
tcagectceca ccaagggecce aagcgtette ceectggeac cctectccaa gagcacctcet 480
ggcggcacayg ccgeectggg ctgectggte aaggactact tecccgaacce cgtgaccgtg 540
agctggaact caggcgecct gaccagegge gtgcacacct tceccegetgt cctgeagtcee 600
tcaggactct actcecctcag cagegtggtg accgtgccect ccagcagett gggcacccag 660
acctacatct gcaacgtgaa tcacaagccce agcaacacca aggtggacaa gagagttgag 720
cccaaatctt gtgacaaaac tcacacatge ccaccctgece cagcacctga actcectgggg 780
ggaccctcag tcttectett ccceccaaaa cccaaggaca cectcatgat cteccggacce 840
cctgaggtcea catgegtggt ggtggacgtg agecacgaag accctgaggt caagttcaac 900
tggtacgtgg acggcegtgga ggtgcataat gecaagacaa agccccggga ggagcagtac 960
aacagcacgt accgggtggt cagcgtecctce accgtcectge accaggactg getgaatggce 1020
aaggagtaca agtgcaaggt ctccaacaaa gccctcccag cccccatcga gaaaaccate 1080
tccaaagcca aaggccagcece ccgggaacca caggtgtaca cectgecccee atccecgggag 1140
gagatgacca agaaccaggt cagcctgacc tgcctggtca aaggcttcta tcccagcgac 1200
atcgecgtgg agtgggagag caatggecag cccgagaaca actacaagac cacccectcece 1260
gtgctggact ccgacggcte cttettecte tacagcaagce tcaccgtgga caagagcagg 1320
tggcagcagg gcaacgtctt ctcatgctce gtgatgcatg aggctctgca caaccactac 1380
acccagaaga gcctcectceect gtectececgge aaa 1413

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 79
H: 122
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: amino a

varia

ble region

<400> SEQUENCE: 79

Gln Val Gln
1

Ser Val Lys

Phe Met His
35

Gly Trp Ile
50

Gln Gly Arg
65

Met Glu Leu

Ala Arg Gly

Leu Val Gln Ser Gly

5

Val Ser Cys Lys Ala

20

Trp Ile Arg Gln Ala

40

Tyr Pro Gly Asp Gly

55

Val Thr Leu Thr Ala

70

Ser Ser Leu Arg Ser

85

Val Tyr Gly Gly Phe

100

cid sequesnce of hHO04 heavy

Ala Glu Val
10

Ser Gly Tyr
25

Pro Gly Gln

Glu Thr Glu

Asp Arg Ser

75

Glu Asp Thr
90

Ala Gly Gly
105

Lys

Thr

Gly

Tyr

60

Thr

Ala

Tyr

Lys

Phe

Leu

45

Ala

Ser

Val

Phe

Pro

Thr

30

Glu

Gln

Thr

Tyr

Asp
110

Gly

Arg

Trp

Lys

Ala

Tyr

95

Phe

chain

Ala

Asn

Met

Phe

Tyr

80

Cys

Trp

OnCusp
Ex. 1001
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-continued

176

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115

<210> SEQ ID NO 80
<211> LENGTH: 366

<212> TYPE:

DNA

120

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: nucleotide sequesnce of hH04 heavy chain

variable region

<400> SEQUENCE: 80

caggtgcage
tcctgcaagy
cctggacagyg
gcccagaaat
atggaactga
tacggegget

agctca

tggtgcagtce

ccageggeta

gectggaatyg

tccagggeag

gcagcctgeyg

thCtggng

<210> SEQ ID NO 81
<211> LENGTH: 235

tggcgecgaa

cacctttacce

gatgggctgg

agtgaccctyg

gagcgaggac

ctacttecgat

gtgaagaaac

cggaacttca

atctatcceg

accgccgaca

accgcegtgt

ttttggggee

caggcgccag
tgcactggat
gegacggega
gaagcaccag
actattgtge

agggcaccct

cgtgaaggtg

ceggcaggece

gacagagtac

caccgectac

cagaggcgtg

cgtgaccgte

<212>
<213>
<220>
<223>

<400>

TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

PRT

full-length

SEQUENCE :

Met Val Leu Gln

1

Gly

Ala

Ile

Lys

65

Arg

Ser

Thr

Arg

Gln
145
Tyr

Ser

Thr

Ala

Ser

Ser

50

Leu

Phe

Leu

Phe

Thr

130

Leu

Pro

Gly

Tyr

Tyr

Val

Ser

Leu

Ser

Gln

Pro

115

Val

Lys

Arg

Asn

Ser
195

Gly

20

Gly

Tyr

Ile

Gly

Pro

100

Pro

Ala

Ser

Glu

Ser

180

Leu

81

Thr

5

Asp

Asp

Leu

Tyr

Ser

85

Glu

Thr

Ala

Gly

Ala

165

Gln

Ser

Gln

Ile

Arg

Asn

Ala

70

Gly

Asp

Thr

Pro

Thr
150
Lys

Glu

Ser

amino acid

Val

Gln

Val

Trp

55

Val

Ser

Phe

Phe

Ser

135

Ala

Val

Ser

Thr

Phe

Met

Thr

40

Tyr

Ser

Gly

Ala

Gly

120

Val

Ser

Gln

Val

Leu
200

Ile

Thr

25

Ile

Gln

Thr

Thr

Thr

105

Gln

Phe

Val

Trp

Thr

185

Thr

sequesnce of NOV0712 light chain

Ser

10

Gln

Thr

Gln

Leu

Asp

90

Tyr

Gly

Ile

Val

Lys
170

Glu

Leu

Leu

Ser

Cys

Lys

Gln

75

Phe

Tyr

Thr

Phe

Cys

155

Val

Gln

Ser

Leu

Pro

Arg

Pro

60

Ser

Thr

Cys

Lys

Pro

140

Leu

Asp

Asp

Lys

Leu

Ser

Ala

45

Gly

Gly

Leu

Gln

Val

125

Pro

Leu

Asn

Ser

Ala
205

Trp

Ser

30

Ser

Lys

Val

Thr

Gln

110

Glu

Ser

Asn

Ala

Lys

190

Asp

Ile

15

Leu

Gln

Ala

Pro

Ile

95

Ser

Ile

Asp

Asn

Leu
175

Asp

Tyr

Ser

Ser

Ser

Pro

Ser

80

Ser

Gly

Lys

Glu

Phe
160
Gln

Ser

Glu

60

120

180

240

300

360

366

OnCusp
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-continued

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser

210

215

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
230

225

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 82
H: 705
DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: nucleotide sequesnce coding for amino acid
sequence of sequence number 81

RE:

<400> SEQUENCE: 82

atggtgcetge
gacatccaga
atcacctgta
ggcaaggcce
agattttetg
gaggacttcg
cagggcacca
cectecgacy
taccccagag
caggagagcg
accctgagea
ggcctgaget
<210> SEQ I

<211> LENGT.
<212> TYPE:

agacccaggt
tgacccagag
gagccageca
ccaaactgcet
gcageggete
ccacctacta
aggtggaaat
agcagctgaa
aggccaaggt
tgaccgagca
aagccgacta
cceceegteac
D NO 83

H: 467
PRT

gttcatctee

ccctageage

gagcatcage

gatctacgee

cggcaccgac

ctgtcageag

caagcgtacyg

gtceggecace

gcagtggaag

ggacagcaag

cgagaagcac

caagagctte

235

ctgetgetgt

ctgagegeca

agctacctga

gtgtccacac

ttcaccctga

tccggeacct

gtggcegece

gecteegtygyg

gtggacaacyg

gacagcacct

aaggtgtacg

aacagggggy

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: amino a

full-

length

<400> SEQUENCE: 83

Met Lys His
1

Val Leu Ser

Pro Gly Gly

Ser Ser His
50

Glu Trp Val
65

Asp Ser Val

Thr Leu Tyr

Tyr Tyr Cys
115

Gln Gly Thr
130

Leu Trp Phe Phe Leu

5

Gln Val Gln Leu Leu

20

Ser Leu Arg Leu Ser

40

Gly Met His Trp Val

55

Ser Val Ile Ser Gly

70

Lys Gly Arg Phe Thr

85

Leu Gln Met Asn Ser

100

Ala Arg Gln Trp Gly

120

Leu Val Thr Val Ser

135

cid

Leu

Glu

25

Cys

Arg

Ser

Ile

Leu
105

Ser

Ser

sequesnce of NOV0712 heavy chain

Leu

10

Ser

Ala

Gln

Gly

Ser
90
Arg

Tyr

Ala

Val

Gly

Ala

Ala

Ser

75

Arg

Ala

Ala

Ser

220

ggatctcegg
gegtgggega
actggtatca
tgcagagcgyg
caatcagcag
tccecceccac
ccteegtgtt
tgtgcctget
ccctgeagte
acagcctgag
cctgegaggt

agtgt

Ala Ala Pro
Gly Gly Leu
30

Ser Gly Phe

Pro Gly Lys
60

Asn Thr Gly

Asp Asn Ser

Glu Asp Thr

110

Phe Asp Ser
125

Thr Lys Gly
140

cgegtacgge
cagagtgacc
gcagaagccce
cgtgcccage
cctgcagece
cacatttgge
catctteceee
gaataacttc
cgggaactce
cagcaccctyg

gacccaccag

Arg Trp
15

Val Gln

Thr Phe

Gly Leu

Tyr Ala
80

Lys Asn
95
Ala Val

Trp Gly

Pro Ser

60

120

180

240

300

360

420

480

540

600

660

705

OnCusp
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-continued

180

145

Ala

Ser

Pro

Lys

225

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

Pro
465

<210>
<211>
<212>
<213>
<220>
<223>

Phe

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

Ser

Asp

290

Asn

Val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

Pro

Gly

Asn

Gln

195

Ser

Ser

Thr

Ser

Arg

275

Pro

Ala

Val

Tyr

Thr

355

Leu

Cys

Ser

Asp

Ser

435

Ala

Lys

Leu

Cys

Ser

180

Ser

Ser

Asn

His

Val

260

Thr

Glu

Lys

Ser

Lys

340

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

<400> SEQUENCE:

atgaaacacc tgtggttett cctectgetyg gtggeagete ccagatgggt getgagecag

gtgcagetge tggaatctgg cggaggactyg gtgcagectg geggetetet gagactgtet

tgtgcegeca geggcttecac cttcagecage cacggaatge actgggtgeg ccaggceccct

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

Val

Thr

Val

325

Cys

Ser

Pro

Val

Gly

405

Asp

Trp

His

SEQ ID NO 84
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: nucleotide sequesnce coding for amino acid
sequence of sequence number 83

1401

84

Pro

150

Val

Ala

Gly

Gly

Lys

230

Cys

Leu

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

Ser

Lys

Leu

Leu

Thr

215

Val

Pro

Phe

Val

Phe

295

Pro

Thr

Val

Ala

Arg

375

Gly

Pro

Ser

Gln

His
455

Ser

Asp

Thr

Tyr

200

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

Val

Ser

Lys

360

Glu

Phe

Glu

Phe

Gly

440

Tyr

Lys

Tyr

Ser

185

Ser

Thr

Lys

Cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

Val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

Val

Gln

Thr

155

Pro

Val

Ser

Ile

Val

235

Ala

Pro

Val

Val

Gln

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

Ser

Glu

His

Ser

Cys

220

Glu

Pro

Lys

Val

Asp

300

Tyr

Asp

Leu

Arg

Lys

380

Asp

Lys

Ser

Ser

Ser
460

Gly Gly Thr

Pro

Thr

Val

205

Asn

Pro

Glu

Asp

Asp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

Cys

445

Leu

Val

Phe

190

Val

Val

Lys

Leu

Thr

270

Val

Val

Ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Leu

430

Ser

Ser

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

Ser

Glu

Thr

Asn

335

Pro

Gln

Val

Val

Pro

415

Thr

Val

Leu

Ala

160

Val

Ala

Val

His

Cys

240

Gly

Met

His

Val

Tyr

320

Gly

Ile

Val

Ser

Glu

400

Pro

Val

Met

Ser

OnCusp
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-continued
ggaaagggac tggaatgggt gtccgtgatc agceggcageg gctccaatac cggctacgec 240
gatagcgtga agggccggtt caccatcagc cgggacaaca gcaagaacac cctgtacctg 300
cagatgaaca gcctgeggge cgaggacacc gccgtgtact attgtgecag acagtggggce 360
agctacgcct tcegattcettg gggccaggge accctegtga ccegtcagcetce agcectccacce 420
aagggcccaa gcgtcttcce cctggcacce tcctccaaga gcacctetgg cggcacagec 480
gccectggget gectggtcaa ggactacttce cccgaacccg tgaccgtgag ctggaactca 540
ggcgccctga ccageggegt gcacacctte ccegetgtee tgcagtcectce aggactctac 600
tccctcagea gegtggtgac cgtgccctee agcagettgg gcacccagac ctacatctge 660
aacgtgaatc acaagcccag caacaccaag gtggacaaga gagttgagcc caaatcttgt 720
gacaaaactc acacatgccc accctgccca gcacctgaac tceectgggggg accctcagtce 780
ttcctettec ccccaaaacce caaggacacce ctcatgatct cccggacccece tgaggtcaca 840
tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaactyg gtacgtggac 900
ggcgtggagg tgcataatgc caagacaaag ccccgggagg agcagtacaa cagcacgtac 960

cgggtggtca gecgtectcac cgtcecctgcac caggactgge tgaatggcaa ggagtacaag 1020

tgcaaggtct ccaacaaage ccteccagece cccatcgaga aaaccatcte caaagccaaa 1080

ggccageccee gggaaccaca ggtgtacacce ctgcccccat cecgggagga gatgaccaag 1140

aaccaggtca gcctgacctg cctggtcaaa ggcttctatce ccagcgacat cgccgtggag 1200

tgggagagca atggccagece cgagaacaac tacaagacca cccctecegt getggactcece 1260

gacggctect tettectcecta cagcaagetce accgtggaca agagcaggtg gcagcagggce 1320

aacgtcttct catgctcegt gatgcatgag gctcectgcaca accactacac ccagaagagc 1380

ctcteectgt cteceggeaa a

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 85

LENGTH: 34

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: primer

SEQUENCE: 85

caccatgaga acttaccget acttettget getce

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 86

LENGTH: 30

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: primer

SEQUENCE: 86

ttaggagtct ttgtcactgt ccactectece

1401

34

30

The invention claimed is:

1. A human or humanized monoclonal antibody that SEQ ID NO: 4, against at least any one antibody selected
specifically binds to the amino acid sequence shown of SEQ 60 from the group consisting of the following antibodies (1) to
ID NO: 4 and possesses an ability to internalize that permits (5):

activity, for binding to the amino acid sequence shown in

cellular uptake, or a functional fragment of the antibody that (1) an antibody having a light chain consisting of the
binds to the amino acid sequence of SEO ID NO: 4 and amino acid sequence at positions 21 to 233 in SEQ ID
possesses an ability to internalize that permits cellular NO: 53 and a heavy chain consisting of the amino acid
uptake. 65 sequence at positions 20 to 471 in SEQ ID NO: 56,
2. The antibody or the functional fragment of the antibody (2) an antibody having a light chain consisting of the

according to claim 1, which has competitive inhibitory amino acid sequence at positions 21 to 233 in SEQ ID

OnCusp
Ex. 1001
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NO: 61 and a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 69,

(3) an antibody having a light chain consisting of the
amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 73,

(4) an antibody having a light chain consisting of the
amino acid sequence at positions 21 to 233 in SEQ ID
NO: 65 and a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 73, and

(5) an antibody having a light chain consisting of the
amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 77.

3. The antibody or the functional fragment of the antibody

according to claim 1, which comprises CDRL1, CDRL2 and
CDRL3 in any one combination selected from the group
consisting of the following combinations (1) to (4):

(1) CDRL1 consisting of the amino acid sequence shown
in SEQ ID NO: 12, CDRL2 consisting of the amino
acid sequence shown in SEQ ID NO: 13, and CDRL3
consisting of the amino acid sequence shown in SEQ
ID NO: 14,

(2) CDRL1 consisting of the amino acid sequence shown
in SEQ ID NO: 22, CDRL2 consisting of the amino
acid sequence shown in SEQ ID NO: 23, and CDRL3
consisting of the amino acid sequence shown in SEQ
ID NO: 24,

(3) CDRL1 consisting of the amino acid sequence shown
in SEQ ID NO: 32, CDRL.2 consisting of the amino
acid sequence shown in SEQ ID NO: 33, and CDRL3
consisting of the amino acid sequence shown in SEQ
ID NO: 34, and

(4) CDRL1 consisting of the amino acid sequence shown
in SEQ ID NO: 42, CDRL2 consisting of the amino
acid sequence shown in SEQ ID NO: 43, and CDRL3
consisting of the amino acid sequence shown in SEQ
ID NO: 44, and

CDRHI1, CDRH2 and CDRH3 in any one combination
selected from the group consisting of the following
combinations (5) to (9):

(5) CDRHI1 consisting of the amino acid sequence shown
in SEQ ID NO: 17, CDRH2 consisting of the amino
acid sequence shown in SEQ ID NO: 18, and CDRH3
consisting of the amino acid sequence shown in SEQ
ID NO: 19,

(6) CDRHI1 consisting of the amino acid sequence shown
in SEQ ID NO: 27, CDRH2 consisting of the amino
acid sequence shown in SEQ ID NO: 28, and CDRH3
consisting of the amino acid sequence shown in SEQ
ID NO: 29,

(7) CDRHI1 consisting of the amino acid sequence shown
in SEQ ID NO: 37, CDRH2 consisting of the amino
acid sequence shown in SEQ ID NO: 38, and CDRH3
consisting of the amino acid sequence shown in SEQ
ID NO: 39,

(8) CDRHI1 consisting of the amino acid sequence shown
in SEQ ID NO: 47, CDRH2 consisting of the amino
acid sequence shown in SEQ ID NO: 48, and CDRH3
consisting of the amino acid sequence shown in SEQ
ID NO: 49, and

(9) CDRHI1 consisting of the amino acid sequence shown
in SEQ ID NO: 17, CDRH2 consisting of the amino
acid sequence shown in SEQ ID NO: 60, and CDRH3
consisting of the amino acid sequence shown in SEQ
ID NO: 19.

5
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60

65

184

4. The antibody or the functional fragment of the antibody
according to claim 1, which comprises CDRL1, CDRL2 and
CDRL3, and CDRH1, CDRH2 and CDRH3 in any combi-
nation selected from the group consisting of the following
combinations (1) to (5):

(1) CDRLI1 consisting of the amino acid sequence shown
in SEQ ID NO: 12, CDRIL2 consisting of the amino
acid sequence shown in SEQ ID NO: 13, and CDRL3
consisting of the amino acid sequence shown in SEQ
ID NO: 14, and CDRHI1 consisting of the amino acid
sequence shown in SEQ ID NO: 17, CDRH2 consisting
of the amino acid sequence shown in SEQ ID NO: 18,
and CDRH3 consisting of the amino acid sequence
shown in SEQ ID NO: 19,

(2) CDRLI1 consisting of the amino acid sequence shown
in SEQ ID NO: 22, CDRIL2 consisting of the amino
acid sequence shown in SEQ ID NO: 23, and CDRL3
consisting of the amino acid sequence shown in SEQ
ID NO: 24, and CDRHI1 consisting of the amino acid
sequence shown in SEQ ID NO: 27, CDRH2 consisting
of the amino acid sequence shown in SEQ ID NO: 28,
and CDRH3 consisting of the amino acid sequence
shown in SEQ ID NO: 29,

(3) CDRLI1 consisting of the amino acid sequence shown
in SEQ ID NO: 32, CDRIL2 consisting of the amino
acid sequence shown in SEQ ID NO: 33, and CDRL3
consisting of the amino acid sequence shown in SEQ
ID NO: 34, and CDRHI1 consisting of the amino acid
sequence shown in SEQ ID NO: 37, CDRH2 consisting
of the amino acid sequence shown in SEQ ID NO: 38,
and CDRH3 consisting of the amino acid sequence
shown in SEQ ID NO: 39,

(4) CDRLI1 consisting of the amino acid sequence shown
in SEQ ID NO: 42, CDRIL2 consisting of the amino
acid sequence shown in SEQ ID NO: 43, and CDRL3
consisting of the amino acid sequence shown in SEQ
ID NO: 44, and CDRHI1 consisting of the amino acid
sequence shown in SEQ ID NO: 47, CDRH2 consisting
of the amino acid sequence shown in SEQ ID NO: 48,
and CDRH3 consisting of the amino acid sequence
shown in SEQ ID NO: 49, and

(5) CDRLI1 consisting of the amino acid sequence shown
in SEQ ID NO: 12, CDRIL2 consisting of the amino
acid sequence shown in SEQ ID NO: 13, and CDRL3
consisting of the amino acid sequence shown in SEQ
ID NO: 14, and CDRHI1 consisting of the amino acid
sequence shown in SEQ ID NO: 17, CDRH2 consisting
of the amino acid sequence shown in SEQ ID NO: 60,
and CDRH3 consisting of the amino acid sequence
shown in SEQ ID NO: 19.

5. The antibody or the functional fragment of the antibody

according to claim 1, which is humanized.

6. The antibody or the functional fragment of the antibody
according to claim 1, which has any one light chain variable
region selected from the group consisting of the following
variable regions (1) to (4):

(1) a light chain variable region consisting of the amino

acid sequence shown in SEQ ID NO: 63,

(2) a light chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 67,

(3) an amino acid sequence having a sequence identity of
at least 95% or more to the sequence of a framework
region other than at each CDR sequence in the amino
acid sequences of (1) and (2), and

(4) an amino acid sequence comprising a deletion, sub-
stitution or addition of one or several amino acids in the
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sequence of a framework region other than at each
CDR sequence in the amino acid sequences of (1) to
(3), and

any one heavy chain variable region selected from the
group consisting of the following variable regions (5)
to (9):

(5) a heavy chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 71,

(6) a heavy chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 75,

(7) a heavy chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 79,

(8) an amino acid sequence having a sequence homology
of at least 95% or more to the sequence of a framework
region other than at each CDR sequence in the amino
acid sequences of (5) to (7), and

(9) an amino acid sequence comprising a deletion, sub-
stitution or addition of one or several amino acids in the
sequence of a framework region other than at each
CDR sequence in the amino acid sequences of (5) to
(3.

7. The antibody or the functional fragment of the antibody
according to claim 1, which comprises a light chain variable
region and a heavy chain variable region in any of the
following combinations (1) to (4):

(1) a light chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 63 and a heavy
chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 71,

(2) a light chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 63 and a heavy
chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 75,

(3) a light chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 67 and a heavy
chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 75, and

(4) a light chain variable region consisting of the amino
acid sequence shown in SEQ ID NO: 63 and a heavy
chain variable region consisting of the amino acid
sequence shown in SEQ ID NO: 79.

8. The antibody or the functional fragment of the antibody
according to claim 1, which has any of the following
combinations (1) to (4):

(1) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 61 and a heavy
chain consisting of the amino acid sequence at posi-
tions 20 to 471 in SEQ ID NO: 69,

(2) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 61 and a heavy
chain consisting of the amino acid sequence at posi-
tions 20 to 471 in SEQ ID NO: 73,

(3) a light chain consisting of the amino acid sequence at
positions 21 to 233 in SEQ ID NO: 65 and a heavy
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chain consisting of the amino acid sequence at posi-
tions 20 to 471 in SEQ ID NO: 73, and

(4) a light chain consisting of the amino acid sequence at

positions 21 to 233 in SEQ ID NO: 61 and a heavy
chain consisting of the amino acid sequence at posi-
tions 20 to 471 in SEQ ID NO: 77.

9. The antibody or the functional fragment of the antibody
according to claim 8, which has a light chain consisting of
the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 69.

10. The antibody or the functional fragment of the anti-
body according to claim 8, which has a light chain consisting
of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 73.

11. The antibody or the functional fragment of the anti-
body according to claim 8, which has a light chain consisting
of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 65 and a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 73.

12. The antibody or the functional fragment of the anti-
body according to claim 8, which has a light chain consisting
of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 77.

13. The functional fragment of the antibody according to
claim 1, wherein the functional fragment is selected from the
group consisting of Fab, F(ab')2, Fab' and Fv.

14. The antibody or the functional fragment of the anti-
body according to claim 1, wherein the heavy chain or the
light chain has undergone one or two or more modifications
selected from the group consisting of N-linked glycosy-
lation, O-linked glycosylation, N-terminal processing, C-ter-
minal processing, deamidation, isomerization of aspartic
acid, oxidation of methionine, addition of a methionine
residue to the N-terminus, amidation of a proline residue,
conversion of N-terminal glutamine or N-terminal glutamic
acid to pyroglutamic acid, and a deletion of one or two
amino acids from the carboxyl terminus.

15. The antibody according to claim 14, wherein one or
two amino acids are deleted from the carboxyl terminus of
a heavy chain thereof.

16. The antibody according to claim 15, wherein one
amino acid is deleted from each of the carboxyl termini of
both of the heavy chains thereof.

17. The antibody according to claim 14, wherein a proline
residue at the carboxyl terminus of a heavy chain thereof is
further amidated.

18. The antibody or the functional fragment of the anti-
body according to claim 1, wherein sugar chain modification
is regulated in order to enhance antibody-dependent cellular
cytotoxic activity.





