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DESCRIPTION

Technical Field

[0001] The present invention relates to an antibody having an inhibitory activity against cell malignant transformation and/or
tumor cell growth. More specifically, the present invention relates to an antibody against EPHA2 and a pharmaceutical
composition comprising the antibody.

Background Art

[0002] EPHAZ2 is a receptor tyrosine kinase that has a molecular weight of 130 kDa and has a single transmembrane domain
(Molecular and Cellular Biology, 1990, vol. 10, p. 6316-6324). EPHA2 has a ligand-binding domain and two fibronectin type 3
domains present in the N-terminal extracellular region and a tyrosine kinase domain and a sterile-a-motif (SAM) domain present in
the C-terminal intracellular region.

[0003] GPl-anchored plasma membrane proteins ephrin-A1 to ephrin-A5 are known as EPHA2 ligands (Annual Review of
Neuroscience, 1998, vol. 21, p. 309-345). The ligand binding to EPHA2 activates the tyrosine kinase domain and phosphorylates
tyrosine residues present in the EPHA2 intracellular region, resulting in signal transduction within the cell. It has also been
reported that EPHA2 bound with the ligand is internalized into the cell through endocytosis and is eventually degraded by a
proteasome (Molecular Cancer Research, 2002, vol. 1, p. 79-87).

[0004] High expression of EPHA2 has been reported clinically in many cancers, particularly, breast cancer, esophagus cancer,
prostate cancer, gastric cancer, non-small cell lung cancer, colon cancer, and glioblastoma multiforme ( Cancer Research, 2001,
vol. 61, p. 2301-2306; International Journal of Cancer, 2003, vol. 103, p. 657-663; The Prostate, 1999, vol. 41, p. 275-280,
American Journal of Pathology, 2003, vol. 163, p. 2271-2276; Cancer Science, 2005, vol. 96, p. 42-47; Clinical Cancer Research,
2003, vol. 9, p. 613-618; Oncology Reports, 2004, vol. 11, p. 605-611; and Molecular Cancer Research, 2005, vol. 3, p. 541-
551). It has also been reported that: for esophagus cancer, EPHA2 expression-positive patients tend to have a high frequency of
regional lymph node metastasis, a large number of lymph node metastases, and a poor degree of tumor differentiation and a low
five-year survival rate (International Journal of Cancer, 2003, vol. 103, p. 657-663); for non-small cell lung cancer, patients highly
expressing EPHAZ2 tend to have a low disease-free survival rate and to have recurrence, particularly of brain metastasis (Clinical
Cancer Research, 2003, vol. 9, p. 613-618); and for colon cancer, EPHA2 expression-positive patients tend to have liver
metastasis, lymphatic vessel invasion, and lymph node metastasis, and many patients with high clinical stage are EPHA2
expression-positive patients (Oncology Reports, 2004, vol. 11, p. 605-611).

[0005] Moreover, it has been reported that by the introduction of EPHA2 genes into cells, non-cancer cells acquire cancer
phenotypes such as anchorage-independent growth ability, tubular morphology-forming ability on the extracellular matrix, and in
vivo tumor growth ability (Cancer Research, 2001, vol. 61, p. 2301-23086), and cancer cells have enhanced invasiveness through
the extracellular matrix (Biochemical and Biophysical Research Communications, 2004, vol. 320, p. 1096-1102; and Oncogene,
2004, vol. 23, p. 1448-1456). In addition, it has been reported that: the invasiveness or anchorage-independent growth of cancer
cells and in vivo tumor growth are inhibited by knockdown of EPHA2 expression using siRNA (Oncogene, 2004, vol. 23, p. 1448-
1456; and Cancer Research, 2002, vol. 62, p. 2840-2847); and the invasiveness, anchorage-independent growth, and tubular
morphology-forming ability of cancer cells are inhibited by activating EPHAZ using fusion proteins of its ligand ephrin-A1 and a
human IgG Fc region and inducing EPHA2 degradation through endocytosis (Cancer Research, 2001, vol. 61, p. 2301-2306;
Molecular Cancer Research, 2005, vol. 3, p. 541-551; and Biochemical and Biophysical Research Communications, 2004, vol.
320, p. 1096-1102).

[0006] On the other hand, EPHA2 has been reported to be expressed not only in cancer cells but also within tumors or in their
surrounding blood vessels (Oncogene, 2000, vol. 19, p. 6043-6052). It has been reported that in mice, EPHA2 signals are
involved in angiogenesis induced by ephrin-A1, and particularly, EPHAZ2 expressed in vascular endothelial cells is required for the
tube formation or survival of the vascular endothelial cells (Journal of Cell Science, 2004, vol. 117, p. 2037-2049). It has also
been reported that fusion proteins of an EPHAZ extracellular region and a human IgG Fc region inhibit angiogenesis in vivo and
exhibit an antitumor effect (Oncogene, 2002, vol. 21, p. 7011-7026).

[0007] Monoclonal antibodies are useful not only as diagnostic drugs but also as therapeutic drugs. Monoclonal antibodies are
actively used particularly in the field of cancer therapy, and monoclonal antibodies against receptor tyrosine kinases such as
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HER2 and EGFR or against CD20 extracellular regions are used in cancer therapy and exhibit excellent effects (The New England
Journal of Medicine, 2007, vol. 357, p. 39-51; Oncogene, 2007, vol. 26, p. 3661-3678; and Oncogene, 2007, vol. 26, p. 3603-
3613). The mechanisms of action of the monoclonal antibodies used in cancer therapy include apoptosis induction and inhibition
of growth signals. In addition, their immunoresponse-mediated action such as ADCC or CDC is also considered to play a very
important role. In actuality, it has been reported that anti-HER2 antibodies (trastuzumab) or anti-CD20 antibodies (rituximab)
exhibit a much weaker antitumor effect in xenografts of nude mice deficient in FcyRs necessary for ADCC induction than in nude
mice that are not deficient in FcyRs, when these antibodies are administered thereto (Nature Medicine, 2000, vol. 8, p. 443-446).
It has also been reported that anti-CD20 antibodies (rituximab) exhibit a weaker antitumor effect in mice depleted of complement
by the administration of cobra venom than in mice that are not depleted of complement, when the antibody is administered thereto
(Blood, 2004, vol. 103, p. 2738-2743).

[0008] For EPHAZ2, it has been reported that agonistic anti-EPHA2 monoclonal antibodies having an activity of inducing the
phosphorylation of EPHA2 tyrosine residues and an activity of inducing EPHA2 degradation, as for the ligands, inhibit the
anchorage-independent growth of a breast cancer cell line and the tubular morphology formation thereof on the extracellular
matrix (Cancer Research, 2002, vol. 62, p. 2840-2847). It has also been reported that agonistic anti-EPHA2 monoclonal
antibodies which recognize an epitope on EPHA2 displayed on cancer cells rather than non-cancer cells and have an activity of
inducing the phosphorylation of EPHA2 tyrosine residues and an activity of inducing EPHA2 degradation exhibit an antitumor
effect in vivo (Cancer Research, 2003, vol. 63, p. 7907-7912; and the pamphlet of WO 03/094859). On the other hand, Kiewlich
et al. have reported that their anti-EPHA2 monoclonal antibodies had an activity of inducing the phosphorylation of EPHA2
tyrosine residues and an activity of inducing EPHA2 degradation but did not exhibit an antitumor effect in vivo (Neoplasia, 2006,
vol. 8, p. 18-30).

[0009] Moreover, the pamphlet of WO 2006/084226 discloses anti-EPHA2 monoclonal antibodies LUCA19, SG5, LUCA40, and
SPL1 obtained by immunizing mice with cancer cells and discloses that, among these antibodies: LUCA19 and SG5 do not
influence the phosphorylation of EPHAZ2 tyrosine residues; LUCA40 inhibits cancer cell growth in vitro; and LUCA19, SG5, and
LUCA40 are internalized into cancer cells in the presence of anti-mouse antibody labeled with toxin (saporin). The document has
also reported that LUCA40 and SPL1 exhibit an antitumor effect in vivo. However, the presence or absence of the agonistic
activities of these antibodies remains to be clarified.

[0010] Despite these studies, an epitope for an anti-EPHA2 antibody that exhibits an antitumor effect in vivo is still unknown. No
previous document has reported that a particular amino acid sequence in an EPHA2 extracellular region is useful as an epitope
for a monoclonal antibody intended for cancer therapy.

[0011] Even antibodies against the same antigen differ in their properties depending on differences in epitopes or their
sequences. Furthermore, due to this difference in their properties, the antibodies, when administered to humans, would clinically
respond in different a manner with respect to drug effectiveness, the frequency of therapeutic response, side effects, the
frequency of occurrence of drug resistance, etc.

[0012] Thus, a drug having clinically the best properties may also differ depending on the patient. In many cases, such
properties are unknown until the drug is actually administered. Thus, it has been strongly required to develop a drug having a

novel mechanism of action. It has also been strongly required to develop an antibody against EPHA2 having properties different
from those of conventional antibodies.

Disclosure of the Invention

Problems to be Solved by the Invention

[0013] An object of the present invention is to provide an antibody against EPHAZ.

[0014] A further object of the present invention is to provide a pharmaceutical composition and the like comprising an anti-
EPHAZ2 antibody having a therapeutic effect on cancer.

[0015] A further object of the present invention is to provide a method for producing the antibody.

[0016] A further object of the present invention is to provide a method for inhibiting tumor growth using the antibody, etc.
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Means for Solving the Problems

[0017] The present inventors have conducted diligent studies to attain the objects and consequently successfully obtained a
novel anti-EPHA2 monoclonal antibody which has no activity of inducing the phosphorylation of EPHA2 tyrosine residues and has
ADCC and CDC activities against EPHA2-expressing cancer cells. Furthermore, the present inventors have examined an epitope
for this antibody and consequently found for the first time that an antibody that binds to a region comprising, of two fibronectin
type 3 domains present in EPHA2, the c-terminal domain, has an excellent antitumor activity in vivo. Based on these findings, the
present invention has been completed.

[0018] Specifically, the present invention comprises:

1. (1) An antibody which specifically binds to an EPHA2 polypeptide consisting of an amino acid sequence represented by
amino acid Nos. 426 to 534 of SEQ ID NO: 8 in the sequence listing, wherein the antibody has no ability to phosphorylate
EPHAZ2 tyrosine residues; and wherein the complementarity determining regions are selected from the following (i) to (iii):

1. (i) the complementarity determining regions in the heavy chain variable region of the antibody have the amino acid
sequences of either SEQ. ID NOS. 59, 61 and 63 or SEQ. ID NOS. 71, 73 and 75 and the complementarity
determining regions in the light chain variable region of the antibody have the amino acid sequences of either SEQ.
ID NOS. 65, 67 and 69 or SEQ. ID NOS. 77, 79 and 81,

2. (i) the antibody has the amino acid sequence of SEQ ID NOS. 109 as CDRH1, 111 as CDRH2 and 113 as CDRH3,
and has the amino acid sequence of SEQ. ID NOS. 93 as CDRL1, 95 as CDRL2 and 97 as CDRL3; or

3. (iii) the antibody has the amino acid sequence of SEQ ID NOS. 141 as CDRH1, 143 as CDRH2 and 145 as CDRH3
and has the amino acid sequence of SEQ. ID NOS. 125 as CDRL1, 127 as CDRL2 and 129 as CDRL3;

2. (2) The antibody according to (1) wherein the antibody is obtainable by humanizing an antibody consisting of the following
1) and 2):

1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 1 to 119 of SEQ
ID NO: 35 in the sequence listing or a heavy chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 1 to 119 of SEQ ID NO: 39 in the sequence listing; and

2. 2) alight chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 1 to 112 of SEQ ID
NO: 37 in the sequence listing or a light chain polypeptide comprising an amino acid sequence represented by amino
acid Nos. 1 to 112 of SEQ ID NO: 41 in the sequence listing;

3. (3) The antibody according to (2) wherein the antibody is obtainable by humanizing an antibody consisting of the following
1) and 2):

1. 1) a heavy chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 35 in the sequence
listing or a heavy chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 39 in the
sequence listing; and

2. 2) a light chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 37 in the sequence
listing or a light chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 41 in the
sequence listing;

4. (4) The antibody according to (1), wherein the antibody exhibits an effect of decreasing an EPHAZ protein level,

(5) The antibody according to (1), wherein the antibody exhibits no effect of decreasing an EPHA2 protein level;

o

6. (6) The antibody according to any one of (1) to (5), wherein the antibody specifically binds to a peptide consisting of an
amino acid sequence represented by amino acid Nos. 439 to 534 of SEQ ID NO: 8 in the sequence listing;

7. (7) The antibody according to any one of (1) to (6), wherein the antibody inhibits the phosphorylation of EPHA2 tyrosine
residues induced by an EPHAZ2 ligand;

8. (8) The antibody according to any one of (1) to (6), wherein the antibody does not inhibit EPHAZ2 ligand binding to EPHA2
but inhibits the phosphorylation of EPHAZ2 tyrosine residues induced by the ligand;

9. (9) The antibody according to (1), wherein the antibody has the amino acid sequences represented by SEQ ID NOS: 59,
61, and 63 in the sequence listing as the complementarity determining regions in the heavy chain variable region and has
the amino acid sequences represented by SEQ ID NOs: 65, 67, and 69 in the sequence listing as complementarity
determining regions in the light chain variable region;

10. (10) The antibody according to (9), wherein the antibody has the amino acid sequences represented by SEQ ID NOS: 109
as CDRH1, 111 as CDRH2 and 113 as CDRH3, and has the amino acid sequence represented by SEQ ID NOS: 93 as
CDRL1, 95 as CDRL2 and 97 as CDRL3 in the sequence listing;

11. (11) The antibody according to (1) characterized by the following 1) and 2):

1. 1) having a heavy chain peptide comprising an amino acid sequence represented by the general formula (l):
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14.

15.
16.
17.
18.

DK/EP 2199390 T3

-FRH1-CDRH1-FRH2-CDRH2-FRH3-CDRH3-FRH4- 0]

wherein FRH1 represents an arbitrary amino acid sequence consisting of 18 to 30 amino acids; CDRH1 represents
the amino acid sequence represented by SEQ ID NO: 59 in the sequence listing; FRH2 represents an arbitrary amino
acid sequence consisting of 14 amino acids; CDRH2 represents the amino acid sequence represented by SEQ ID
NO: 61 in the sequence listing; FRH3 represents an arbitrary amino acid sequence consisting of 32 amino acids;
CDRH3 represents the amino acid sequence represented by SEQ ID NO: 63 in the sequence listing; and FRH4
represents an arbitrary amino acid sequence consisting of 11 amino acids, wherein these amino acids are linked to
each other through peptide bonds; and
2. 2) having a light chain polypeptide comprising an amino acid sequence represented by the general formula (lI):

-FRL1-CDRL1-FRL2-CDRL2-FRL3-CDRL3-FRL4- (I

wherein FRL1 represents an arbitrary amino acid sequence consisting of 23 amino acids; CDRL1 represents the
amino acid sequence represented by SEQ ID NO: 65 in the sequence listing; FRL2 represents an arbitrary amino
acid sequence consisting of 15 amino acids; CDRL2 represents the amino acid sequence represented by SEQ ID
NO: 67 in the sequence listing; FRL3 represents an arbitrary amino acid sequence consisting of 32 amino acids;
CDRL3 represents the amino acid sequence represented by SEQ ID NO: 69 in the sequence listing; and FRL4
represents an arbitrary amino acid sequence consisting of 10 amino acids, wherein these amino acids are linked to
each other through peptide bonds;
(12) The antibody according to (1) wherein the antibody has the amino acid sequences represented by SEQ ID NOs: 71,
73, and 75 in the sequence listing as complementarity determining regions in the heavy chain variable region and has the
amino acid sequences represented by SEQ ID NOs: 77, 79, and 81 in the sequence listing as complementarity determining
regions in the light chain variable region;
(13) The antibody according to (12), wherein the antibody has the amino acid sequences represented by SEQ ID NOS: 141
as CDRH1, 143 as CDRH2 and 145 as CDRH3 and has the amino acid sequence represented by SEQ ID NOS: 125 as
CDRL1, 127 as CDRLZ2 and 129 as CDRL3 in the sequence listing;
(14) The antibody according to (1) characterized by the following 1) and 2):
1. 1) having a heavy chain peptide comprising an amino acid sequence represented by the general formula (I):

-FRH1-CDRH1-FRH2-CDRH2-FRH3-CDRH3-FRH4- (1

wherein FRH1 represents an arbitrary amino acid sequence consisting of 18 to 30 amino acids; CDRH1 represents
the amino acid sequence represented by SEQ ID NO: 71 in the sequence listing; FRH2 represents an arbitrary amino
acid sequence consisting of 14 amino acids; CDRH2 represents the amino acid sequence represented by SEQ ID
NO: 73 in the sequence listing; FRH3 represents an arbitrary amino acid sequence consisting of 32 amino acids;
CDRH3 represents the amino acid sequence represented by SEQ ID NO: 75 in the sequence listing; and FRH4
represents an arbitrary amino acid sequence consisting of 11 amino acids, wherein these amino acids are linked to
each other through peptide bonds; and
2. 2) having a light chain polypeptide comprising an amino acid sequence represented by the general formula (ll):

-FRL1-CDRL1-FRL2-CDRL2-FRL3-CDRL3-FRL4- )

wherein FRL1 represents an arbitrary amino acid sequence consisting of 23 amino acids; CDRL1 represents the
amino acid sequence represented by SEQ ID NO: 77 in the sequence listing; FRL2 represents an arbitrary amino
acid sequence consisting of 15 amino acids; CDRL2 represents the amino acid sequence represented by SEQ ID
NO: 79 in the sequence listing; FRL3 represents an arbitrary amino acid sequence consisting of 32 amino acids;
CDRL3 represents the amino acid sequence represented by SEQ ID NO: 81 in the sequence listing; and FRL4
represents an arbitrary amino acid sequence consisting of 10 amino acids, wherein these amino acids are linked to
each other through peptide bonds;

(15) The antibody according to any one of (1), (4) to (14), characterized in that the antibody is a humanized antibody;

(16) The antibody according to any one of (1) to (14), characterized in that the antibody is a human antibody;

(17) The antibody according to any one of (1) to (14), characterized in that the antibody is an IgG antibody;

(18) The antibody according to any one of (1) to (8), characterized in that the antibody is any selected from Fab, F(ab')2,

Fv, scFv a diabody, a linear antibody, and a multispecific antibody;

(19) The antibody according to (1), wherein the antibody consists of the following 1) and 2):

1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 1 to 119 of SEQ

ID NO: 35 in the sequence listing or a heavy chain polypeptide comprising an amino acid sequence represented by
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amino acid Nos. 1 to 119 of SEQ ID NO: 39 in the sequence listing; and

2. 2) alight chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 1 to 112 of SEQ ID
NO: 37 in the sequence listing or a light chain polypeptide comprising an amino acid sequence represented by amino
acid Nos. 1 to 112 of SEQ ID NO: 41 in the sequence listing;

(20) The antibody according to (1), wherein the antibody consists of the following 1) or 2):

1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 1 to 119 of SEQ
ID NO: 35 in the sequence listing and a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 1 to 112 of SEQ ID NO: 37 in the sequence listing; and

2. 2) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 1 to 119 of SEQ
ID NO: 39 in the sequence listing and a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 1 to 112 of SEQ ID NO: 41 in the sequence listing.

(21) The antibody according to (1), wherein the antibody consists of the following 1) and 2):

1. 1) a heavy chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 35 in the sequence
listing or a heavy chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 39 in the
sequence listing; and

2. 2) a light chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 37 in the sequence
listing or a light chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 41 in the
sequence listing;

(22) The antibody according to (1), wherein the antibody consists of the following 1) or 2):

1. 1) a heavy chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 35 in the sequence
listing and a light chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 37 in the
sequence listing; and

2. 2) a heavy chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 39 in the sequence
listing and a light chain polypeptide comprising the amino acid sequence represented by SEQ ID NO: 41 in the
sequence listing;

(23) An antibody produced by the hybridoma SH348-1 (FERM BP-10836);

(24) An antibody produced by the hybridoma SH357-1 (FERM BP-10837);

(25) An antibody obtained by humanizing an antibody according to any one of (20), (22), (23) or (24), wherein the antibody
specifically binds to an EPHA2 polypeptide consisting of an amino acid sequence represented by amino acid Nos. 426 to
534 of SEQ ID NO: 8 in the sequence listing, and wherein the antibody has no ability to phosphorylate EPHA2 tyrosine
residues;

(26) The antibody according to (1), wherein the antibody consists of the following 1) and 2):

1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 468 of SEQ
ID NO: 107 in the sequence listing or a heavy chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 20 to 468 of SEQ ID NO: 115 in the sequence listing; and

2. 2) alight chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 21 to 239 of SEQ ID
NO: 91 in the sequence listing or a light chain polypeptide comprising an amino acid sequence represented by amino
acid Nos. 21 to 239 of SEQ ID NO: 99 in the sequence listing;

(27) The antibody according to (1), wherein the antibody consists of the following 1) or 2):

1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 468 of SEQ
ID NO: 107 in the sequence listing and a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 21 to 239 of SEQ ID NO: 91 in the sequence listing; and

2. 2) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 468 of SEQ
ID NO: 115 in the sequence listing and a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 21 to 239 of SEQ ID NO: 99 in the sequence listing;

(28) The antibody according to (1), wherein the antibody consists of the following 1) and 2):

1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 468 of SEQ
ID NO: 139 in the sequence listing or a heavy chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 20 to 468 of SEQ ID NO: 147 in the sequence listing; and

2. 2) alight chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 21 to 239 of SEQ ID
NO: 123 in the sequence listing or a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 21 to 239 of SEQ ID NO: 131 in the sequence listing;

(29) The antibody according to (1), wherein the antibody consists of the following 1) or 2):

1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 468 of SEQ
ID NO: 139 in the sequence listing and a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 21 to 239 of SEQ ID NO: 123 in the sequence listing; and

2. 2) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 468 of SEQ
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ID NO: 147 in the sequence listing and a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 21 to 239 of SEQ ID NO: 131 in the sequence listing;
30. (30) The antibody according to (1), wherein the antibody consists of the following 1) and 2):
1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 138 of SEQ
ID NO: 107 in the sequence listing or a heavy chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 20 to 138 of SEQ ID NO: 115 in the sequence listing; and
2. 2) alight chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 21 to 134 of SEQ ID
NO: 91 in the sequence listing or a light chain polypeptide comprising an amino acid sequence represented by amino
acid Nos. 21 to 134 of SEQ ID NO: 99 in the sequence listing;
31. (31) The antibody according to (1), wherein the antibody consists of the following 1) or 2):
1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 138 of SEQ
ID NO: 107 in the sequence listing and a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 21 to 134 of SEQ ID NO: 91 in the sequence listing; and
2. 2) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 138 of SEQ
ID NO: 115 in the sequence listing and a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 21 to 134 of SEQ ID NO: 99 in the sequence listing;
32. (32) The antibody according to (1), wherein the antibody consists of the following 1) and 2):
1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 138 of SEQ
ID NO: 139 in the sequence listing or a heavy chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 20 to 138 of SEQ ID NO: 147 in the sequence listing; and
2. 2)alight chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 21 to 134 of SEQ ID
NO: 123 in the sequence listing or a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 21 to 134 of SEQ ID NO: 131 in the sequence listing;
33. (33) The antibody according to (1), wherein the antibody consists of the following 1) or 2):
1. 1) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 138 of SEQ
ID NO: 139 in the sequence listing and a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 21 to 134 of SEQ ID NO: 123 in the sequence listing; and
2. 2) a heavy chain polypeptide comprising an amino acid sequence represented by amino acid Nos. 20 to 138 of SEQ
ID NO: 147 in the sequence listing and a light chain polypeptide comprising an amino acid sequence represented by
amino acid Nos. 21 to 134 of SEQ ID NO: 131 in the sequence listing;
34. (34) A Fab, F(ab")2, Fv, scFv, a diabody, a linear antibody, or a multispecific antibody derivable from any antibodies
according to any of (21), (22) or (25) to (29);
35. (35) The mouse hybridoma SH348-1 (FERM BP-10836);
36. (36) The mouse hybridoma SH357-1 (FERM BP-10837);
37. (37) A pharmaceutical composition characterized by comprising at least one antibody selected from the antibodies
according to (1) to (34);
38. (38) A pharmaceutical composition for cancer treatment characterized by comprising at least one antibody selected from
the antibodies according to (1) to (34);
39. (39) An antibody or pharmaceutical composition according to (1) to (34), (37) or (38) for use in a method for inhibiting
tumor growth in a mammal;
40. (40) Use of an antibody or pharmaceutical composition according to (1) to (34), (37) or (38) for the manufacture of a
medicament for inhibiting tumor growth in a mammal;
41. (41) The antibody or pharmaceutical composition according to (39) or the use or pharmaceutical composition according to
(40), characterized in that the tumor is a tumor expressing EPHAZ2;
42. (42) A polynucleotide encoding an antibody or a polypeptide according to any one of (1) to (34);
43. (43) A host cell transformed with a polynucleotide according to (42);
44. (44) A method for producing an antibody using a host cell according to (43).

Advantages of the Invention

[0019] According to the present invention, a novel anti-EPHAZ monoclonal antibody has been successfully obtained, which has
no activity of inducing the phosphorylation of EPHA2 tyrosine residues and has ADCC and CDC activities against EPHA2-
expressing cancer cells. Furthermore, it has been found that the antibody has excellent antitumor activity in vivo.

[0020] Furthermore, a pharmaceutical composition for cancer treatment comprising the antibody has been provided.
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Brief Description of the Drawings

[0021]

Figure 1 is a diagram showing Western blotting results showing the presence or absence of the activity of inducing the
phosphorylation of EPHA2 tyrosine residues by an anti-EPHA2 antibody. Figure 1A) is a diagram showing the results obtained in
the absence of a cross-linking antibody, wherein the upper bar shows the results for a 4G10 antibody, and the lower bar shows
the results for an anti-EPHA2 antibody (D7). Figure 1B) is a diagram showing the results obtained in the presence of a cross-
linking antibody, wherein the upper bar shows the results of a 4G10 antibody, and the lower bar shows the results of an anti-
EPHAZ2 antibody (D7);

Figure 2 is a diagram showing Western blotting results showing the presence or absence of the activity of inducing a decrease in
EPHAZ protein level by an anti-EPHAZ antibody. Figure 2A) is a diagram showing the results obtained in the absence of a cross-
linking antibody, wherein the upper bar shows the results for an anti-EPHA2 antibody (D7), and the lower bar shows the results
for an anti-p-actin antibody. Figure 2B) is a diagram showing the results obtained in the presence of a cross-linking antibody,
wherein the upper bar shows the results for an anti-EPHA2 antibody (D7), and the lower bar shows the results for an anti-B-actin
antibody;

Figure 3 is a diagram showing the presence or absence of the ADCC activity of an anti-EPHA2 antibody against various cell lines.
In the diagram, """ represents P<0.01, and "**" represents P<0.001. Figure 3A) is a diagram showing the ADCC activity against
MDA-MB-231 cells. Figure 3B) is a diagram showing the ADCC activity against A549 cells. Figure 3C) is a diagram showing the
ADCC activity against PC-3 cells;

Figure 4 is a diagram showing the presence or absence of the CDC activity of an anti-EPHA2 antibody against various cells. In
the diagram, """ represents P<0.001. Figure 4A) is a diagram showing the CDC activity of SH348-1 against MDA-MB-231 cells.
Figure 4B) is a diagram showing the CDC activity of SH348-1 against A549 cells. Figure 4C) is a diagram showing the CDC
activity of SH348-1 against PC-3 cells. Figure 4D) is a diagram showing the CDC activity of SH357-1 against MDA-MB-231 cells.
Figure 4E) is a diagram showing the CDC activity of SH357-1 against A549 cells. Figure 4F) is a diagram showing the CDC
activity of SH357-1 against PC-3 cells;

Figure 5A) is a diagram showing EPHA2 domain structure prediction and the positions, in EPHA2, of EPHA2-ECD, FNII-NC, FNII-
N, and FNIII-C which are peptides for epitope determination. In the diagram, Ligand-BD represents a ligand-binding domain, FN3
represents a fibronectin type 3 domain, TM represents a transmembrane region, Trk kinase represents a tyrosine kinase domain,
and SAM represents a SAM domain;,

Figure 5B) is a diagram showing the presence or absence of the binding activity of an anti-EPHA2 antibody for EPHA2-ECD, FNIll-
NC, FNII-N, and FNII-C;

Figure 8A) is a diagram showing the antitumor activity of SH348-1 against MDA-MB-231 cell-transplanted mice;

Figure 6B) is a diagram showing the antitumor activity of SH357-1 against MDA-MB-231 cell-transplanted mice. In the diagram,
the error bar represents a standard error (n = 9);

Figure 7A) is a diagram showing the binding activity of SH348-1 to an EPHA2 extracellular region polypeptide;
Figure 7B) is a diagram showing the binding activity of SH357-1 to an EPHA2 extracellular region polypeptide;
Figure 7C) is a diagram showing the binding activity of Ab96-1 to an EPHAZ2 extracellular region polypeptide;
Figure 8 is a diagram showing the ligand binding inhibitory activities of SH348-1, SH357-1, and Ab96-1;

Figure 9 is a diagram showing that SH348-1 and SH357-1 have an activity of inhibiting the ephrin-A1-dependent phosphorylation
of EPHAZ2 tyrosine residues;

Figure 10 is a diagram showing the outline of deletion mutants of EPHAZ2 for epitope identification;
Figure 11A) is a diagram showing the reactivity of SH348-1 to deletion mutants of EPHAZ;
Figure 11B) is a diagram showing the detection of the deletion mutants of EPHA2 on a PVDF membrane in Figure 11A);

Figure 11C) is a diagram showing the reactivity of SH357-1 to deletion mutants of EPHAZ2;
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Figure 11D) is a diagram showing the detection of the deletion mutants of EPHA2 on a PYDF membrane in Figure 11C);
Figure 12A) is a diagram showing the binding activity of hNSH348-1-T1 to an EPHA2 extracellular region polypeptide;
Figure 12B) is a diagram showing the binding activity of h\SH348-1-T3 to an EPHA2 extracellular region polypeptide;
Figure 12C) is a diagram showing the binding activity of hSH357-1-T1 to an EPHA2 extracellular region polypeptide;
Figure 12D) is a diagram showing the binding activity of hSH357-1-T3 to an EPHA2 extracellular region polypeptide;

Figure 13A) is a diagram showing the competitive inhibitory activities of hSH348-1-T1 and hSH348-1-T3 against the antigen
binding of SH348-1;

Figure 13B) is a diagram showing the competitive inhibitory activities of hSH357-1-T1 and hSH357-1-T3 against the antigen
binding of SH357-1;

Figure 14A) is a diagram showing the activity of inhibiting the ephrin-A1-dependent phosphorylation of EPHAZ tyrosine residues
by hSH348-1-T1 or hSH348-1-T3; and

Figure 14B) is a diagram showing the activity of inhibiting the ephrin-A1-dependent phosphorylation of EPHA2 tyrosine residues
by hSH357-1-T1 or hSH357-1-T3.

Best Mode for Carrying Out the Invention

1. Definitions

[0022] In the present specification, the terms "cancer" and "tumor"” are used in the same sense.

[0023] In the present specification, the term "gene" is meant to encompass not only DNA but also mRNA thereof, cDNA, and
cRNA thereof. Thus, the term "EPHA2 gene" in the present invention encompasses EPHA2 DNA, mRNA, cDNA, and cRNA.

[0024] In the present specification, the term "polynucleotide” is used in the same sense as a nucleic acid and also encompasses
DNA, RNA, probes, oligonucleotides, and primers.

[0025] In the present specification, the terms "polypeptide” and "protein” are used without being differentiated therebetween.
[0026] In the present specification, the term "cell" also encompasses cells in individual animal and cultured cells.

[0027] In the present specification, the term "cell malignant transformation" means that cells exhibit abnormal growth, for
example, lose sensitivity to contact inhibition or exhibit anchorage-independent growth.

[0028] Cells exhibiting such abnormal growth are referred to as "cancer cells".

[0029] In the present specification, a protein having equivalent functions to the cell malignant transformation activity and/or cell
growth activity or the like of EPHAZ is also referred to as EPHA2.

[0030] In the present specification, the term "phosphorylation of tyrosine residues" means that tyrosine residues contained in the
amino acid sequence of a peptide are phosphorylated. Whether or not tyrosine residues are phosphorylated can be examined,
for example, based on the affinity of the peptide for an anti-phosphotyrosine antibody (e.g., Anti-Phosphotyrosine, recombinant
4G10 HRP-conjugate (manufactured by Millipore (Upstate), #16-184)). The tyrosine residues can be determined to be
phosphorylated, when the peptide binds to the antibody.

[0031] In the present specification, the term "ability to phosphorylate EPHA2 tyrosine residues" refers to an ability to
phosphorylate tyrosine residues in the amino acid sequence of EPHA2. Whether or not an antibody has the ability to
phosphorylate EPHA2 tyrosine residues can be determined, for example, by incubating the antibody and EPHA2 and then
examining the presence or absence of the affinity of the EPHA2 for an anti-phosphotyrosine antibody.
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[0032] In the present specification, the phrase "decreasing an EPHA2 protein expression level" means that an EPHA2 protein
level is decreased. Whether or not an antibody has an effect of decreasing an EPHA2 protein level can be examined, for example,
by incubating the antibody and EPHAZ2 and then quantifying the EPHAZ level.

[0033] In the present specification, the term "EPHA2 ligand" refers to a substance capable of serving as an EPHA2 ligand.
Specific examples thereof can include GPl-anchored plasma membrane proteins ephrin-A1 to ephrin-A5 (Annual Review of
Neuroscience, 1998, vol. 21, p. 309-345).

[0034] In the present specification, the term "cytotoxicity" refers to any pathologic change in cells and refers not only to direct
injury but also to any structural or functional damage to cells such as DNA cleavage, dimerization of bases, chromosomal
breakage, damage of mitotic apparatus, and decrease in various enzyme activities.

[0035] In the present specification, the term "cytotoxic activity" refers to an activity that causes the cytotoxicity.

[0036] In the present specification, ADCC is synonymous with antibody-dependent cellular cytotoxicity and refers to a reaction
through which Fcy receptor-bearing cells adhere via the Fcy receptors to the Fc portions of antibodies bound with surface
antigens in target cells and Kill the target cells. An ADCC activity is also referred to as an antibody-dependent cytotoxic activity
and refers to an activity that causes the reaction. The ADCC activity can be measured by methods usually performed by those
skilled in the art and can be measured, for example, according to a method described in paragraph 3)-2 of Example 3 in the
present specification.

[0037] In the present specification, the term "CDC" is synonymous with complement-dependent cytotoxicity. A CDC activity refers
to an activity that causes complement-dependent cytotoxicity. The CDC activity can be measured by methods usually performed
by those skilled in the art and can be measured, for example, according to a method described in paragraph 3)-3 of Example 3 in
the present specification.

[0038] In the present specification, the phrase "having an antitumor activity in vivo" means having the activity of inhibiting or
reducing tumor growth in tumor-bearing animal individuals. Whether or not an anti-EPHA2 antibody "has an antitumor activity in
vivo" can be examined by methods usually performed by those skilled in the art and can also be examined, for example, according
to the following method: an appropriate dose of the anti-EPHA2 antibody is intraperitoneally administered as a test substance to
tumor cell (e.g., MDA-MB-231 cell)-subcutaneously transplanted nude mice (e.g., BALB/cAJc1-nu/nu; obtained from CLEA Japan,
Inc.), and the time-dependent change in tumor volume is compared between the nude mice and anti-EPHA2 antibody-
unadministered controls. The anti-EPHA2 antibody as a test substance can be determined to "have an antitumor activity in vivo",
when the tumor volume is significantly smaller in the mice than in the controls.

[0039] Each of the heavy and light chains of an antibody molecule is known to have three complementarity determining regions
(CDRs). In the present specification, the complementarity determining regions of an antibody are represented by CDRH{, CDRHy,

and CDRHj3 for the complementarity determining regions of the heavy chain and by CDRLq, CDRLp, and CDRL3 for the

complementarity determining regions of the light chain.

[0040] In the present specification, the term "epitope" means an EPHA2 partial peptide having antigenicity and/or immunogenicity
in vivo in animals, preferably, mammals, more preferably mice or humans. The epitope as an EPHA2 partial peptide having
antigenicity can be determined by methods well known by those skilled in the art, such as by an immunoassay, and can be
determined, for example, according to the following method in which various partial structures of EPHA2 are prepared. For the
preparation of the partial structures, oligopeptide synthesis techniques known in the art can be used. For example, a series of
sequentially shorter polypeptides of appropriate lengths from the C- or N-terminus of EPHA2 is prepared using a gene
recombination technique well known by those skilled in the art. Then, the reactivity of the antibody to these polypeptides is
studied. A recognition site is roughly determined, and shorter peptides are then synthesized. The reactivity to these peptides can
be studied to thereby determine the epitope.

1. Regarding EPHA2

(1) EPHA2 gene
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[0041] The nucleotide sequence of the EPHA2 gene and the amino acid sequence thereof are recorded as EPH receptor A2 in
GenBank (Accession Nos: NM_004431 and NP_004422, respectively). Moreover, the nucleotide sequence of an open reading
frame (ORF) in the EPHA2 gene is described in SEQ ID NO: 1 in the sequence listing. The amino acid sequence thereof is
described in SEQ ID NO: 2 in the sequence listing.

[0042] In this context, EPHA2 also encompasses proteins which consist of an amino acid sequence derived from the EPHA2
amino acid sequence by the substitution, deletion, or addition of one or more amino acids and have an equivalent biological
activity to that of this enzyme.

(2) Cancer site-specific expression of EPHA2 gene

[0043] The EPHA2 gene has been reported to be highly expressed in many cancers, particularly, breast cancer, esophagus
cancer, prostate cancer, gastric cancer, non-small cell lung cancer, colon cancer, and glioblastoma multiforme.

[0044] Specifically, the expression level of EPHA2 in each cell and/or each tissue can be measured to thereby determine the
state of malignant transformation and/or cancer cell growth that can be attributed to EPHA2 over-expression in test subjects.

[0045] Moreover, a substance that inhibits the expression level and/or activity of EPHA2 has an activity of inhibiting cell malignant
transformation and/or cancer cell growth attributed to EPHAZ2.

[0046] Thus, test substances are contacted with EPHAZ2-expressing cells, and a substance that inhibits the expression level
and/or activity of EPHA2 can be selected to thereby screen for an antitumor substance.

[0047] In this context, siRNA against EPHA2 inhibits EPHA2 expression and can be used as an antitumor agent. The siRNA
against EPHA2 can be produced by: designing, based on the nucleotide sequence of EPHA2 mRNA, RNA consisting of a partial
sequence of EPHA2 mRNA (sense RNA) and RNA consisting of a nucleotide sequence complementary to the nucleotide
sequence of the RNA (antisense RNA); synthesizing the RNAs by a chemical synthesis method known per se in the art; and
hybridizing both the obtained RNAs. It is preferred that a sequence of one or more nucleotides called an overhang sequence
should be bound to the 3'-end of each of the sense and antisense RNAs constituting the siRNA. The overhang sequence is not
particularly limited as long as it protects the RNA from nuclease. Any sequence of preferably 1 to 10, more preferably 1 to 4, even
more preferably 2 nucleotides can be used.

2, Antibody against EPHA2

(1) Preparation of antigen

[0048] Examples of antigens for obtaining the antibody of the present invention against EPHA2 can include a full-length
polypeptide of EPHA2 and partial polypeptides thereof and can more specifically include a full-length polypeptide of EPHA2 and
preferably an EPHA2 extracellular region polypeptide (consisting of an amino acid sequence represented by amino acid Nos. 1 to
534 of SEQ ID NO: 8 in the sequence listing), more preferably a partial polypeptide of the EPHA2 extracellular region polypeptide
comprising an amino acid sequence represented by amino acid Nos. 426 to 534 of SEQ ID NO: 8 in the sequence listing, even
more preferably a partial polypeptide of the EPHA2 extracellular region polypeptide comprising an amino acid sequence
represented by amino acid Nos. 439 to 534 of SEQ ID NO: 8 in the sequence listing, and derivatives obtained by adding an
arbitrary amino acid sequence or a carrier to these sequences. Further examples thereof can include polypeptides consisting of
consecutive partial amino acid sequences of at least 6 amino acids and derivatives obtained by adding an arbitrary amino acid
sequence or a carrier to these sequences.

[0049] In this context, the EPHAZ full-length polypeptide or the partial polypeptides thereof used as an antigen can be obtained
by causing the EPHA2 gene or genes of the partial polypeptides to be expressed in host cells by genetic engineering.

[0050] EPHA2 can be directly purified, for use, from human tumor tissues or tumor cells. Moreover, the EPHA2 full-length

polypeptide or the partial polypeptides thereof can be synthesized in vitro or obtained by causing host cells by genetic
engineering to produce the polypeptide.

10
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[0051] In the genetic engineering, specifically, genes encoding EPHA2 or partial polypeptides thereof are incorporated into
vectors capable of expressing the EPHA2 or partial polypeptides thereof, and the EPHA2 or partial polypeptides thereof can then
be synthesized in a solution containing enzymes, substrates, and energy substances necessary for transcription and translation.
Alternatively, host cells of other prokaryotes or eukaryotes can be transformed therewith and caused to express the EPHA2 or
partial polypeptides thereof to obtain the desired protein.

[0052] cDNA of the partial polypeptide of EPHA2 can be obtained, for example, by a so-called polymerase chain reaction
(hereinafter, referred to as "PCR") method in which PCR (see Saiki, R.K., et al. Science (1988) 239, p. 487-489) is performed
using EPHA2-expressing cDNA libraries as templates and primers specifically amplifying EPHA2 cDNA or DNA encoding the partial

polypeptide.

[0053] Examples of in vitro polypeptide synthesis include, but are not limited to, the Rapid Translation System (RTS)
manufactured by Roche Diagnostics Corp.

[0054] Examples of the host prokaryatic cells include Escherichia coli and Bacillus subtilis. To transform these host cells with the
gene of interest, the host cells are transformed with plasmid vectors comprising a replicon, i.e., a replication origin, and a
regulatory sequence derived from a species compatible with the hosts. Moreover, it is preferred that the vectors should have a
sequence that can impart phenotypic character (phenotype) selectivity to the transformed cells.

[0055] The host eukaryotic cells encompass cells of vertebrates, insects, yeast, and the like. For example, monkey COS cells
(Gluzman, Y. Cell (1981) 23, p. 175-182, ATCC CRL-1650), mouse fibrablasts NIH3T3 (ATCC No. CRL-1658), and dihydrofolate
reductase-deficient strains (Urlaub, G. and Chasin, L.A., Proc. Natl. Acad. Sci. USA (1980) 77, p. 4126-4220) of Chinese hamster
ovarian cells (CHO cells, ATCC CCL-61) are often used as the vertebrate cells, though the vertebrate cells are not limited
thereto.

[0056] The transformants thus obtained can be cultured according to standard methods and are able within the culture to
intracellularly or extracellularly produce the polypeptide of interest.

[0057] A medium used in the culture can be selected appropriately according to the adopted host cells from among various
media routinely used. For Escherichia cali, for example, an LB medium optionally supplemented with an antibiotic (e.g., ampicillin)
or IPTG can be used.

[0058] The recombinant protein intracellularly or extracellularly produced by the transformants in the culture can be separated
and purified by various separation procedures known in the art using the physical properties, chemical properties, or the like of
the protein.

[0059] The procedures can be exemplified specifically by treatment with usual protein precipitants, ultrafiltration, various liquid
chromatography techniques such as molecular sieve chromatography (gel filtration), adsorption chromatography, ion-exchange
chromatography, affinity chromatography, and high-performance liquid chromatography (HPLC), dialysis, and combinations
thereof.

[0060] Moreover, the recombinant protein to be expressed can be linked to 6 histidine residues to thereby efficiently purify the
resulting protein on a nickel affinity column.

[0061] By combining these methods, the polypeptide of interest can be produced easily in large amounts with high yields and
high purity.

[0062] The antibody of the present invention can be obtained by immunizing animals with the antigen according to a standard
method and collecting antibodies produced in vivo, followed by purification.

[0063] Moreover, antibody-producing cells that produce the antibody against EPHA2 are fused with myeloma cells according to a
method known in the art (e.g., Kohler and Milstein, Nature (1975) 256, p. 495-497; and Kennet, R. ed., Monoclonal Antibodies, p.
365-367, Plenum Press, N.Y. (1980)) to thereby establish hybridomas, from which monoclonal antibodies can also be obtained.

(2) Production of anti-EPHA2 monoclonal antibody

11
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[0064] Examples of antibodies which specifically bind to EPHA2 can include monoclonal antibodies which specifically bind to
EPHAZ2. A method for obtaining the antibodies is as described below.

[0065] For monoclonal antibody production, the following process is generally required:

1. (a) the step of purifying biopolymers used as antigens,

n

(b) the step of immunizing animals with the antigens through injection, then collecting blood from the animals, assaying the
antibody titer thereof to determine the timing of splenectomy, and then preparing antibody-producing cells,

(c) the step of preparing myeloma cells (hereinafter, referred to as "myelomas"),

(d) the step of performing cell fusion between the antibody-producing cells and the myelomas,

(e) the step of selecting a hybridoma group that produces the antibody of interest,

(f) the step of dividing into single cell clones (cloning),

(g) the step of culturing the hybridomas for producing monoclonal antibodies in large amounts or raising hybridoma-
transplanted animals, according to circumstances,

8. (h) the step of studying the bioactivities and binding specificities of the monoclonal antibodies thus produced or assaying

N o ok W

properties as labeling reagents, etc.

[0066] Hereinafter, the method for preparing monoclonal antibodies will be described in detail in line with these steps, though the
method for preparing antibodies is not limited thereto. For example, antibody-producing cells other than splenic cells and
myelomas can also be used.

(a) Purification of antigens

[0067] EPHAZ or partial polypeptides thereof prepared by the method as described above can be used as antigens.

[0068] Moreover, partial peptides of the protein, which are chemically synthesized using membrane fractions prepared from
EPHAZ2-expressing recombinant somatic cells or the EPHA2-expressing recombinant somatic cells themselves according to a
method well known by those skilled in the art, can also be used as antigens.

(b) Preparation of antibody-producing cells

[0069] The antigens obtained in step (a) are mixed with adjuvants well known by those skilled in the art, for example, complete or
incomplete Freund's adjuvants, or other auxiliaries such as potassium aluminum sulfate, and experimental animals are immunized
with these immunogens. Animals used in hybridoma preparation methods known in the art can be used as the experimental
animals without problems. Specifically, for example, mice, rats, goats, sheep, cow, and horses can be used. However, mice or rats
are preferably used as the animals to be immunized, from the viewpoint of the easy availability of myeloma cells to be fused with
the extracted antibody-producing cells, etc.

[0070] Moreover, the lineages of the mice and rats actually used are not particularly limited. For example, mouse lineages such
as A, AKR, BALB/c, BDP, BA, CE, C3H, 57BL, C57BR, C57L, DBA, FL, HTH, HT1, LP, NZB, NZW, RF, R lll, SJL, SWR, WB, and

129 and rat lineages such as Low, Lewis, Sprague, Dawley, ACI, BN, and Fischer can be used.

[0071] These mice and rats can be obtained from, for example, experimental animal growers/distributors such as CLEA Japan,
Inc. and Charles River Laboratories Japan, Inc.

[0072] Of these lineages, the mouse BALB/c lineage and the rat Low lineage are particularly preferable as the animals to be
immunized, in consideration of fusion compatibility with myeloma cells as described later.

[0073] Moreover, mice having a reduced biological mechanism for autoantibody removal, i.e., autoimmune disease mice, are
also preferably used in consideration of the antigenic homology between humans and mice.

[0074] These mice or rats are preferably 5 to 12 weeks old, more preferably 6 to 8 weeks old, at the time of immunization.

12
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[0075] For the immunization of the animals with EPHAZ2 or the recombinant antigens thereof, methods known in the art described
in detail in, for example, Weir, D.M., Handbook of Experimental Immunology Vol. I. II. lll., Blackwell Scientific Publications, Oxford
(1987), and Kabat, E.A. and Mayer, M.M., Experimental Immunochemistry, Charles C Thomas Publisher Springfield, lllinois (1964 )
can be used.

[0076] Of these immunization methods, a method preferable is specifically illustrated as described below.

[0077] Specifically, the membrane protein fractions used as antigens or antigen-expressing cells are first administered
intradermally or intraperitoneally to the animals.

[0078] However, the combined use of both of the administration routes is preferable for enhancing immunization efficiency.
Immunization efficiency can be enhanced particularly by performing intradermal administration in early immunizations and
performing intraperitoneal administration in later immunizations or only in the last immunization.

[0079] The administration schedule of the antigens differs depending on the type of animals to be immunized, the individual
differences thereof, etc. The antigens are generally administered at 3 to 6 doses preferably at 2-to 6-week intervals, more
preferably at 3 to 4 doses at 2- to 4-week intervals.

[0080] Moreover, the dose of the antigens differs depending on the type of animals, the individual differences thereof, etc., and
is generally of the order of 0.05 to 5 mg, preferably 0.1 to 0.5 mg.

[0081] A booster is performed 1 to 6 weeks later, preferably 2 to 4 weeks later, more preferably 2 to 3 weeks later, from such
antigen administration.

[0082] In this context, the dose of the antigens in the booster differs depending on the type of animals, the size thereof, etc., and
is generally of the order of 0.05 to 5 mg, preferably 0.1 to 0.5 mg, more preferably 0.1 to 0.2 mg, for example, for mice.

[0083] 1 to 10 days later, preferably 2 to 5 days later, more preferably 2 to 3 days later, from the booster, splenic cells or
lymphocytes containing antibody-producing cells are aseptically extracted from the animals to be immunized.

[0084] In this procedure, their antibody titers are measured, and animals having a sufficiently increased antibody titer can be
used as sources of antibody-producing cells to thereby enhance the efficiency of the subsequent procedures.

[0085] Examples of methods for measuring the antibody titers used here can include, but not limited to, RIA and ELISA.
[0086] The antibody titer measurement can be performed by procedures as described below, for example, according to ELISA.

[0087] First, the purified or partially purified antigens are adsorbed onto the surface of a solid phase such as 96-well plates for
ELISA. Furthermore, antigen-unadsorbed solid phase surface is covered with proteins unrelated to the antigens, for example,
bovine serum albumin (hereinafter, referred to as "BSA"). The surfaces are washed and then contacted with serially diluted
samples (e.g., mouse serum) as primary antibodies such that the antibodies in the samples are bound to the antigens.

[0088] Furthermore, enzyme-labeled antibodies against the mouse antibodies are added thereto as secondary antibodies such
that the secondary antibodies are bound to the mouse antibodies. After washing, substrates for the enzyme are added thereto,
and, for example, the change in absorbance caused by color development based on substrate degradation is measured to
thereby calculate antibody titers.

[0089] The antibody-producing cells can be separated from these spleen cells or lymphocytes according to methods known in
the art (e.g., Kohler et al., Nature (1975) 256, p. 495; Kohler et al., Eur. J. Immunol. (1977) 6, p. 511; Milstein et al., Nature
(1977), 266, p. 550; and Walsh, Nature, (1977) 266, p. 495).

[0090] For example, for the spleen cells, a general method can be adopted, which involves cutting the cells into strips, filtering
them through a stainless mesh, and then separating the antibody-producing cells therefrom by floating in Eagle's minimal
essential medium (MEM).

(C) Preparation of myeloma cells (hereinafter, referred to as "myelomas")

13
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[0091] Myeloma cells used in cell fusion are not particularly limited and can be selected appropriately, for use, from cell strains
known in the art. However, HGPRT (hypoxanthine-guanine phosphoribosyl transferase)-deficient strains for which selection
methods have been established are preferably used in consideration of convenient hybridoma selection from fused cells.

[0092] Specific examples thereof include: mouse-derived X63-Ag8 (X63), NS1-ANS/1 (NS1), P3X63-Ag8. U1(P3U1), X63-Ag8.653
(X63.653), SP2/0-Ag14 (SP2/0), MPC11-45.6TG1.7 (45.6TG), FO, S149/5XX0O, and BU.1; rat-derived 210.RSY3.Ag.1.2.3 (Y3);
and human-derived U266AR (SKO-007), GM1500.GTG-A12 (GM1500), UC729-6, LICR-LON-HMy2 (HMy2), and 8226AR/NIP4-1
(NP41).

[0093] These HGPRT-deficient strains can be obtained from, for example, American Type Culture Collection (ATCC).

[0094] These cell strains are subcultured in an appropriate medium, for example, an 8-azaguanine medium [RPMI-1640 medium
supplemented with glutamine, 2-mercaptoethanol, gentamicin, and fetal bovine serum (hereinafter, referred to as "FBS") and
further supplemented with 8-azaguanine], an Iscove's Modified Dulbecco's Medium (hereinafter, referred to as "IMDM"), or a
Dulbecco's Modified Eagle Medium (hereinafter, referred to as "DMEM") and subcultured in a normal medium [e.g., an ASF104
medium (manufactured by Ajinomoto Co., Inc.) containing 10% FBS] 3 to 4 days before cell fusion. On the day of fusion, 2x107 or
more cells are secured.

(d) Cell fusion

[0095] Fusion between the antibody-producing cells and the myeloma cells can be performed appropriately under conditions that
do not excessively reduce the cell survival rates, according to methods known in the art (e.g., Weir, D.M., Handbook of
Experimental Immunology Vol. |. II. Iil., Blackwell Scientific Publications, Oxford (1987); and Kabat, E.A. and Mayer, M.M.,
Experimental Immunochemistry, Charles C Thomas Publisher Springfield, lllinois (1964)).

[0096] For example, a chemical method which involves mixing the antibody-producing cells and the myeloma cells in a high-
concentration polymer (e.g., polyethylene glycol) solution and a physical method which uses electric stimulations can be used as
such methods.

[0097] Of these methods, the chemical method is specifically exemplified as described below.

[0098] Specifically, when polyethylene glycol is used as a polymer in the high-concentration polymer solution, the antibody-
producing cells and the myeloma cells are mixed in a solution of polyethylene glycol having a molecular weight of 1500 to 6000,
preferably 2000 to 4000, at a temperature of 30 to 40°C, preferably 35 to 38°C, for 1 to 10 minutes, preferably 5 to 8 minutes.

(e) Selection of hybridoma group

[0099] A method for selecting the hybridomas obtained by the cell fusion is not particularly limited, and a HAT (hypoxanthine-
aminopterin-thymidine) selection method (Kohler et al., Nature (1975) 256, p. 495; and Milstein et al., Nature (1977) 266, p. 550)
is usually used.

[0100] This method is effective for obtaining hybridomas using HGPRT-deficient myeloma cell strains that cannot survive in
aminopterin.

[0101] Specifically, unfused cells and the hybridomas can be cultured in a HAT medium to thereby cause only aminopterin-
resistant hybridomas to remain and grow.

(f) Dividing into single cell clones (cloning)

[0102] For example, methods known in the art, such as methylcellulose, soft agarose, and limiting dilution methods can be used
as methods for cloning the hybridomas (see e.g., Barbara, B.M. and Stanley, M.S.: Selected Methods in Cellular Immunology,
W.H. Freeman and Company, San Francisco (1980)). Of these methods, the limiting dilution method is particularly preferable.
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[0103] In this method, feeders such as rat fetus-derived fibroblast strains or normal mouse splenic, thymus, or ascites cells are
inoculated onto a microplate.

[0104] On the other hand, the hybridomas are diluted to 0.2 to 0.5 individuals/0.2 ml in advance in a medium. This solution
containing the diluted hybridomas floating therein is added at a concentration of 0.1 ml/well, and the hybridomas can be
continuously cultured for approximately 2 weeks while approximately 1/3 of the medium is replaced with a new one at regular
intervals (e.g., 3-day intervals), to thereby grow hybridoma clones.

[0105] For wells having an observable antibody titer, for example, cloning by the limiting dilution method is repeated 2 to 4 times,
and clones whose antibody titer is stably observed can be selected as anti-EPHA2 monoclonal antibody-producing hybridoma
strains.

[0106] Examples of the hybridoma strains thus cloned can include hybridoma SH348-1 and hybridoma SH357-1. Hybridoma
SH348-1 and hybridoma SH357-1 have been deposited on Jun. 8, 2007 with International Patent Organism Depositary, National
Institute of Advanced Industrial Science and Technology, (address: Tsukuba Central 8, Higashi 1-1-1, Tsukuba, Ibaraki, Japan).
Hybridoma SH348-1 has been designated as SH348-1 with Accession No. FERM BP-10836, and hybridoma SH357-1 has been
designated as SH357-1 with Accession No. FERM BP-10837.

[0107] In the present specification, an antibody produced by hybridoma SH348-1 is referred to as "SH348-1", and an antibody
produced by hybridoma SH357-1 is referred to as "SH357-1".

(g) Preparation of monoclonal antibodies by hybridoma culture

[0108] The hybridomas thus selected can be cultured to thereby efficiently obtain monoclonal antibodies. Prior to the culture, it is
preferred that hybridomas producing the monoclonal antibody of interest should be screened.

[0109] For this screening, methods known per se in the art can be adopted.
[0110] The antibody titer measurement can be performed, for example, by ELISA as described in paragraph (b).

[0111] The hybridomas obtained by the method as described above can be cryopreserved in liquid nitrogen or in a freezer at -
80°C or lower.

[0112] Moreover, the completely cloned hybridomas can be passaged several times in a HT medium (HAT medium except for
aminopterin) and then cultured in a normal medium changed therefrom.

[0113] Large-scale culture is performed by rotational culture using large culture bottles or spinner culture.

[0114] A supernatant obtained in this large-scale culture can be purified according to methods well known by those skilled in the
art, such as gel filtration, to obtain monoclonal antibodies which specifically bind to the protein.

[0115] Moreover, the hybridomas can be intraperitoneally injected to mice of the same lineage thereas (e.g., BALB/c) or Nu/Nu
mice and grown to obtain ascites containing the monoclonal antibody of the present invention in large amounts.

[0116] For the intraperitoneal administration, mineral cil such as 2,6,10,14-tetramethyl pentadecane (pristane) is administered
beforehand (3 to 7 days before the administration) to obtain ascites in larger amounts.

[0117] For example, an immunosuppressive agent is intraperitoneally injected in advance to the mice of the same lineage as the

hybridomas to inactivate the T cells. 20 days later, 108 to 107 hybridoma clone cells are allowed to float (0.5 ml) in a serum-free
medium, and this solution is intraperitoneally administered to the mice. Ascites are usually collected from the mice when
abdominal distention occurs by accumulated ascites.

[0118] By this method, monoclonal antibodies are obtained with a concentration approximately 100 times higher than that in the
culture solution.
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[0119] The monoclonal antibodies obtained by the method can be purified by methods described in, for example, Weir, D.M.:
Handbook of Experimental Immunology, Vol. |, Il, lll, Blackwell Scientific Publications, Oxford (1978).

[0120] Specific examples thereof include ammonium sulfate precipitation, gel filtration, ion-exchange chromatography, and
affinity chromatography.

[0121] For the purification, commercially available monoclonal antibody purification kits (e.g., MAbTrap Gll Kit; manufactured by
Pharmacia Inc.) and the like can also be used as convenient methods.

[0122] The monoclonal antibodies thus obtained have high antigen specificity for EPHA2.

(h) Assay of monoclonal antibodies

[0123] The isotype and subclass of the monoclonal antibodies thus obtained can be determined as described below.
[0124] First, examples of identification methods include the Ouchterlony method, ELISA, and RIA.

[0125] The Ouchterlony method is convenient but requires a concentration procedure for a low concentration of monoclonal
antibodies.

[0126] On the other hand, when the ELISA or RIA is used, the culture supernatant is directly reacted with an antigen-adsorbed
solid phase, and further, antibodies compatible with various immunoglobulin isotypes and subclasses can be used as secondary
antibodies to thereby identify the isotype or subclass of the monoclonal antibodies.

[0127] Moreover, commercially available kits for identification (e.g., Mouse Typer Kit; manufactured by Bio-Rad Laboratories,
Inc.) and the like can also be used as more convenient methods.

[0128] Furthermore, the proteins can be quantified according to a Folin-Lowry method and a calculation method using
absorbance at 280 nm [1.4 (OD280) = 1 mg/ml immunoglobulin].

(3) Other antibodies

[0129] The antibody of the present invention encompasses the monoclonal antibody against EPHA2 as well as genetic
recombinant antibodies artificially modified for the purpose of, for example, reducing xenoantigenicity against humans, for
example, chimeric, humanized, and human antibodies. These antibodies can be produced according to known methods.

[0130] Examples of the chimeric antibody include an antibody having variable and constant regions derived from species
different from each other and specifically include a chimeric antibody comprising mouse-derived variable regions and human-
derived constant regions joined together (see Proc. Natl. Acad. Sci. U.S.A., 81, 6851-6855, (1984)).

[0131] Examples of the humanized antibody can include an antibody comprising a human-derived antibody with complementarity
determining regions (CDRs) replaced with those of another species (see Nature (1986) 321, p. 522-525) and an antibody
comprising a human antibody with CDR sequences and some framework amino acid residues replaced with those of another
species by CDR grafting (see WO 90/07861 and US6972323).

[0132] Further examples of the antibody of the present invention can include an anti-human antibody. The anti-EPHA2 human
antibody means a human antibody having only the gene sequence of a human chromosome-derived antibody. The anti-EPHA2
human antibody can be obtained by methods using human antibody-producing mice having a human chromosome fragment
containing genes of human antibody H and L chains (see e.g., Tomizuka, K. et al., Nature Genetics (1997) 16, p. 133-143;
Kuroiwa, Y. et al., Nucl. Acids Res. (1998) 26, p. 3447-3448 ; Yoshida, H. et al., Animal Cell Technology: Basic and Applied
Aspects vol. 10, p. 69-73 (Kitagawa, Y., Matsuda, T. and lijima, S. eds.), Kluwer Academic Publishers, 1999 ; and Tomizuka, K. et
al., Proc. Natl. Acad. Sci. USA (2000) 97, p. 722-727).

[0133] For such transgenic animals, specifically, genetic recombinant animals in which loci of endogenous immunoglobulin heavy
and light chains in non-human mammals are broken and loci of human immunoglobulin heavy and light chains are introduced
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instead via yeast artificial chromosome (YAC) vectors or the like can be created by preparing knockout animals and transgenic
animals and crossing these animals.

[0134] Moreover, eukaryotic cells are transformed with cDNA encoding each of such human antibody heavy and light chains,
preferably vectors containing the cDNA, by gene recombination techniques, and transformed cells producing genetic recombinant
human monoclonal antibodies can also be cultured to thereby obtain these antibodies from the culture supernatant.

[0135] In this context, for example, eukaryotic cells, preferably mammalian cells such as CHO cells, lymphocytes, and myelomas
can be used as hosts.

[0136] Moreover, methods for obtaining phage-displayed human antibodies selected from human antibody libraries are also
known (see e.g., Wormstone, .M. et al., Investigative 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; and Siriwardena, D. et al., Ophthalmology
(2002) 109 (3), p. 427-431).

[0137] For example, a phage display method can be used, which involves causing human antibody variable regions to be
expressed as a single-chain antibody (scFv) on phage surface and selecting phages binding to antigens (Nature Biotechnology
(2005), 23, (9), p. 1105-1116).

[0138] Likewise, another phage display method can also be used, which involves causing human antibody Fab (antigen-binding
fragment) to be expressed on the surface of phage and selecting phages binding to antigens (WO 97/08320 and WO 01/05950).

[0139] Genes of the phages selected based on antigen binding can be analyzed to thereby determine DNA sequences encoding
human antibody variable regions binding to the antigens.

[0140] When the DNA sequence of scFv or Fab binding to the antigens is clarified, CDR sequences are extracted therefrom, and
expression vectors having the sequences can be prepared and introduced into appropriate hosts, followed by gene expression to
obtain human antibodies (WO 92/01047, WO 92/20791, WO 93/06213, WO 93/11236, WO 93/19172, WO 95/01438, WO
95/15388, Annu. Rev. Immunol (1994) 12, p. 433-455, and Nature Biotechnology (2005) 23 (9), p. 1105-1116).

[0141] The antibody genes can be temporarily isolated and then introduced into appropriate hosts to prepare antibodies. In such
a case, appropriate hosts and expression vectors can be combined for use.

[0142] When eukaryotic cells are used as hosts, animal cells, plant cells, and eukaryotic microorganisms can be used.

[0143] Examples of the animal cells can include (1) mammalian cells, for example, monkey COS cells (Gluzman, Y. Cell (1981)
23, p. 175-182, ATCC CRL-1650), mouse fibroblasts NIH3T3 (ATCC No. CRL-1658), and dihydrofolate reductase-deficient
strains (Urlaub, G. and Chasin, L.A. Proc. Natl. Acad. Sci. US.A. (1980) 77, p. 4126-4220) of Chinese hamster ovarian cells (CHO
cells, ATCC CCL-61).

[0144] Moreover, these hosts can also be modified, for use, to express antibodies having a modified sugar chain structure and
an enhanced ADCC activity (antibody-dependent cytotoxic activity) or CDC activity. Examples of such hosts can include CHO cells
comprising genes incorporated therein which encode antibody molecules producing antibody compositions in which sugar chains
having fucose-unbound N-acetylglucosamine at the reducing ends thereof occupy 20% or more of complex-type N-glycoside
linked sugar chains binding to antibody Fc regions (see WO 02/31140).

[0145] When prokaryotic cells are used, examples thereof can include Escherichia coli and Bacillus subtilis.

[0146] The antibody gene of interest is introduced into these cells by transformation, and the transformed cells are cultured in
vitro to obtain antibodies.

[0147] The isotype of the antibody of the present invention is not limited, and examples thereof include IgG (lgG1, 19G2, IgG3, or
lgG4), IgM, IgA (IgA1 or IgA2), IgD, and IgE and can preferably include IgG and IgM.

[0148] Moreover, the antibody of the present invention may be an antibody fragment having the antigen-binding site of the
antibody or a modified form thereof.

[0149] Examples of the antibody fragment include Fab, F(ab')2, Fv, single-chain Fv (scFv) comprising heavy and light chain Fvs
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linked via an appropriate linker, a diabody, a linear antibody, and a multispecific antibody formed by antibody fragments.

[0150] Furthermore the antibody of the present invention may be a multispecific antibody having specificity for at least two
different antigens.

[0151] Such a molecule usually binds two antigens (i.e., a bispecific antibody). The "multispecific antibody" according to the
present invention encompasses antibodies having specificity for more (e.g., three) antigens.

[0152] The multispecific antibody used as the antibody of the present invention may be a full-length antibody or a fragment of
such an antibody (e.g., a F(ab")2 bispecific antibody). The bispecific antibody can be prepared by binding heavy and light chains
(HL pairs) of two antibodies or can also be prepared by fusing hybridomas producing monoclonal antibodies different from each
other to prepare bispecific antibody-producing fused cells (Millstein et al., Nature (1983) 305, p. 537-539).

[0153] The antibody of the present invention may be a single-chain antibody (also referred to as scFv). The single-chain
antibody is obtained by linking antibody heavy and light chain V regions via a polypeptide linker (Pluckthun, The Pharmacology of
Monoclonal Antibodies, 113 (Rosenberg and Moore ed., Springer Verlag, New York, p. 269-315 (1994 )); and Nature
Biotechnology (2005), 23, p. 1126-1136).

[0154] Methods for preparing the single-chain antibody are well known in the art (see e.g., U.S. Patent Nos. 4,946,778,
5,260,203, 5,091,513, and 5,455,030). In this scFv, the heavy and light chain V regions are linked via a linker that does not form
a conjugate, preferably a polypeptide linker (Huston, J.S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988), 85, p. 5879-5883). The
heavy and light chain V regions in the scFv may be derived from the same antibodies or may be derived from different antibodies.

[0155] For example, an arbitrary single-chain peptide of 12 to 19 residues is used as the peptide linker for linking the V regions.

[0156] DNA encoding the scFv is obtained by: amplifying, as templates, the full-length sequences or partial sequences (encoding
the desired amino acid sequences) of DNA encoding the heavy chain or heavy chain V region of the antibody and DNA encoding
the light chain or light chain V region thereof, by a PCR method using primer pairs designed for both ends thereof; and
subsequently further amplifying DNA encoding the peptide linker portion in combination with a primer pair designed to respectively
link both ends of the linker sequence to the heavy and light chain sequences.

[0157] Moreover, once the DNA encoding the scFv is prepared, expression vectors containing the DNA and hosts transformed
with the expression vectors can be obtained according to standard methods. Moreover, by use of the hosts, the scFv can be
obtained according to standard methods.

[0158] For these antibody fragments, their genes are obtained and expressed in the same way as above, and the hosts can be
allowed to produce the antibody fragments.

[0159] The antibody of the present invention may be a polyclonal antibody, which is a mixture of a plurality of anti-EPHA2
antibodies differing in amino acid sequences. One example of the polyclonal antibody can include a mixture of a plurality of
antibodies differing in CDRs. A mixture of cells producing antibodies different from each other is cultured, and antibodies purified
from the culture can be used as such polyclonal antibodies (see WO 2004/061104).

[0160] Antibodies obtained by binding the antibody of the present invention with various molecules such as polyethylene glycol
(PEG) can also be used as the modified form of the antibody.

[0161] Furthermore, the antibody of the present invention may be a conjugate of these antibodies formed with other drugs
(immunoconjugate). Examples of such an antibody can include conjugates obtained by binding these antibodies to radioactive
materials or compounds having a pharmacological effect (Nature Biotechnology (2005) 23, p. 1137-11486).

[0162] The obtained antibodies can be purified untii homogeneous. In the antibody separation and purification, any
separation/purification method used for usual proteins can be used.

[0163] The antibodies can be separated and purified by appropriately selecting and combining, for example, using
chromatography columns, filters, ultrafiltration, salting-out, dialysis, polyacrylamide gel electrophoresis for preparation, and
isoelectric focusing (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 Laboratory Manual. Ed Harlow and David Lane, Cold
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Spring Harbor Laboratory (1988)), though the separation/purification method is not limited thereto.

[0164] Examples of chromatography include affinity chromatography, ion-exchange chromatography, hydrophobic
chromatography, gel filtration, reverse-phase chromatography, and adsorption chromatography.

[0165] These chromatography techniques can be performed using liquid-phase chromatography such as HPLC or FPLC.
[0166] Examples of columns used in the affinity chromatography include protein A and protein G columns.
[0167] Examples of columns based on the protein A column include Hyper D, POROS, Sepharose F.F. (Pharmacia Inc.).

[0168] Moreover, the antibodies can also be purified through their affinity for antigens using an antigen-immobilized carrier.

3. Properties of antibody of the present invention

[0169] The anti-EPHA2 antibody of some embodiments of the present invention obtained by the method has the following
properties:

1. (1) one antibody of the present invention has the following properties a) to e):
1. a) having no ability to phosphorylate EPHA2 tyrosine residues;
. b) having an ADCC activity against EPHA2-expressing cells;
. ¢) having a CDC activity against EPHA2-expressing cells;
. d) having an antitumor activity in vivo; and
. e) specifically binding to a polypeptide consisting of an amino acid sequence represented by amino acid Nos. 426 to
534 of SEQ ID NO: 8 in the sequence listing.

a b wN

Examples of the antibody having such properties can include any one antibody selected from the group consisting of the
following 1) to 8):

1. 1) SH348-1,

2. 2) an antibody which recognizes an epitope recognized by an antibody produced by hybridoma SH348-1 (FERM BP-
10836),

3. 3) an antibody which has the amino acid sequences represented by SEQ ID NOs: 59, 61, and 63 in the sequence
listing as complementarity determining regions in the heavy chain variable region and has the amino acid sequences
represented by SEQ ID NOs: 65, 67, and 69 in the sequence listing as complementarity determining regions in the
light chain variable region,

4. 4) an antibody characterized by the following i) and ii):

1. i) having a heavy chain peptide comprising an amino acid sequence represented by the general formula (l):

-FRH4-CDRH4-FRHp-CDRH,-FRH3-CDRH3-FRH- (1)

wherein FRHq represents an arbitrary amino acid sequence consisting of 18 to 30 amino acids; CDRH4
represents the amino acid sequence represented by SEQ ID NO: 59 in the sequence listing; FRH2 represents
an arbitrary amino acid sequence consisting of 14 amino acids; CDRHp represents the amino acid sequence
represented by SEQ ID NO: 61 in the sequence listing; FRH3 represents an arbitrary amino acid sequence
consisting of 32 amino acids; CDRH3 represents the amino acid sequence represented by SEQ ID NO: 63 in
the sequence listing; and FRHy represents an arbitrary amino acid sequence consisting of 11 amino acids,

wherein these amino acids are linked to each other through peptide bonds; and
2. ii) having a light chain polypeptide comprising an amino acid sequence represented by the general formula (ll):

-FRL4-CDRL4-FRL2-CDRLy-FRL3-CDRL3-FRLg- (I

wherein FRL1 represents an arbitrary amino acid sequence consisting of 23 amino acids; CDRL4 represents
the amino acid sequence represented by SEQ ID NO: 65 in the sequence listing; FRL represents an arbitrary
amino acid sequence consisting of 15 amino acids; CDRL2 represents the amino acid sequence represented
by SEQ ID NO: 67 in the sequence listing; FRL3 represents an arbitrary amino acid sequence consisting of 32
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amino acids; CDRL3 represents the amino acid sequence represented by SEQ ID NO: 69 in the sequence
listing; and FRL4 represents an arbitrary amino acid sequence consisting of 10 amino acids, wherein these

amino acids are linked to each other through peptide bonds.

5. 5) SH357-1,

6. 6) an antibody which recognizes an epitope recognized by an antibody produced by hybridoma SH357-1 (FERM BP-
10837),

7. 7) an antibody which has the amino acid sequences represented by SEQ ID NOs: 71, 73, and 75 in the sequence
listing as complementarity determining regions in the heavy chain variable region and has the amino acid sequences
represented by SEQ ID NOs: 77, 79, and 81 in the sequence listing as complementarity determining regions in the
light chain variable region,

8. 8) an antibody according to any one of (5) to (7), characterized by the following i) and ii):

1. i) having a heavy chain peptide comprising an amino acid sequence represented by the general formula (I):

-FRH{-CDRH1-FRHp-CDRHp-FRH3-CDRHa-FRH- (1)

wherein FRH1 represents an arbitrary amino acid sequence consisting of 18 to 30 amino acids sequences;
CDRH1 represents the amino acid sequence represented by SEQ ID NO: 71 in the sequence listing; FRH2
represents an arbitrary amino acid sequence consisting of 14 amino acids; CDRHy represents the amino acid
sequence represented by SEQ ID NO: 73 in the sequence listing; FRH3 represents an arbitrary amino acid
sequence consisting of 32 amino acids; CDRHg3 represents the amino acid sequence represented by SEQ ID
NO: 75 in the sequence listing; and FRHy represents an arbitrary amino acid sequence consisting of 11 amino

acids, wherein these amino acids are linked to each other through peptide bonds; and
2. i) having a light chain polypeptide comprising an amino acid sequence represented by the general formula (l1):

-FRL{-CDRL4-FRL,-CDRLy-FRL3-CDRL3-FRLs- (I

wherein FRL1 represents an arbitrary amino acid sequence consisting of 23 amino acids; CDRL{ represents
the amino acid sequence represented by SEQ ID NO: 77 in the sequence listing; FRL2 represents an arbitrary
amino acid sequence consisting of 15 amino acids; CDRL2 represents the amino acid sequence represented
by SEQ ID NO: 79 in the sequence listing; FRL3 represents an arbitrary amino acid sequence consisting of 32
amino acids; CDRL3 represents the amino acid sequence represented by SEQ ID NO: 81 in the sequence
listing; and FRL4 represents an arbitrary amino acid sequence consisting of 10 amino acids, wherein these
amino acids are linked to each other through peptide bonds.

2. (2) an antibody of another embodiment of the present invention has the following properties a) to f):

1. a) having no ability to phosphorylate EPHA2 tyrosine residues;

. b) exhibiting an effect of decreasing an EPHAZ protein level;

. c) having an ADCC activity against EPHA2-expressing cells;

. d) having a CDC activity against EPHA2-expressing cells;

. e) having an antitumor activity in vivo; and

. ) specifically binding to a polypeptide consisting of an amino acid sequence represented by amino acid Nos. 426 to

534 of SEQ ID NO: 8 in the sequence listing.

o oA WN

Examples of the antibody having such properties can include any one antibody selected from the group consisting of the
following 1) to 4):

1. 1) SH348-1,

2. 2) an antibody which recognizes an epitope recognized by an antibody produced by hybridoma SH348-1 (FERM BP-
10836),

3. 3) an antibody which has the amino acid sequences represented by SEQ ID NOs: 59, 61, and 83 in the sequence
listing as complementarity determining regions in the heavy chain variable region and has the amino acid sequences
represented by SEQ ID NOs: 65, 67, and 69 in the sequence listing as complementarity determining regions in the
light chain variable region,

4. 4) an antibody characterized by the following i) and ii):

1. i) having a heavy chain peptide comprising an amino acid sequence represented by the general formula (1):

-FRH4-CDRH4-FRHp-CDRHp-F RH3-CDRH3-FRH- )
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wherein FRH1 represents an arbitrary amino acid sequence consisting of 18 to 30 amino acids; CDRH4
represents the amino acid sequence represented by SEQ ID NO: 59 in the sequence listing; FRHy represents
an arbitrary amino acid sequence consisting of 14 amino acids; CDRHp represents the amino acid sequence
represented by SEQ ID NO: 61 in the sequence listing; FRH3 represents an arbitrary amino acid sequence
consisting of 32 amino acids; CDRH3 represents the amino acid sequence represented by SEQ ID NO: 63 in
the sequence listing; and FRHy represents an arbitrary amino acid sequence consisting of 11 amino acids,
wherein these amino acids are linked to each other through peptide bonds; and

2. ii) having a light chain polypeptide comprising an amino acid sequence represented by the general formula (Il):

-FRL{-CDRL4-FRL2-CDRL-FRL3-CDRL3-FRLs- (ny

wherein FRL1 represents an arbitrary amino acid sequence consisting of 23 amino acids; CDRL4 represents
the amino acid sequence represented by SEQ ID NO: 65 in the sequence listing; FRL2 represents an arbitrary
amino acid sequence consisting of 15 amino acids; CDRL2 represents the amino acid sequence represented
by SEQ ID NO: 67 in the sequence listing; FRL3 represents an arbitrary amino acid sequence consisting of 32
amino acids; CDRL3 represents the amino acid sequence represented by SEQ ID NO: 69 in the sequence
listing; and FRLy4 represents an arbitrary amino acid sequence consisting of 10 amino acids, wherein these
amino acids are linked to each other through peptide bonds.

3. (3) an antibody of another embodiment of the present invention has the following properties a) to €):

1.
. b) exhibiting no effect of decreasing an EPHAZ protein level,

. ¢) having an ADCC activity;

. d) having a CDC activity;

. e) having an antitumor activity in vivo; and

. ) specifically binding to a polypeptide consisting of an amino acid sequence represented by amino acid Nos. 426 to

(o301 BN VI V]

a) having no ability to phosphorylate EPHA2 tyrosine residues;

534 of SEQ ID NO: 8 in the sequence listing.

Examples of the antibody having such properties can include any one antibody selected from the group consisting of the
following 1) to 4):

1.
2.

3.

4.

1) SH357-1,
2) an antibody which recognizes an epitope recognized by an antibody produced by hybridoma SH357-1 (FERM BP-
10836),
3) an antibody which has the amino acid sequences represented by SEQ ID NOs: 71, 73, and 75 in the sequence
listing as complementarity determining regions in the heavy chain variable region and has the amino acid sequences
represented by SEQ ID NOs: 77, 79, and 81 in the sequence listing as complementarity determining regions in the
light chain variable region,
4) an antibody having the following properties i) and ii):

1. i) having a heavy chain peptide comprising an amino acid sequence represented by the general formula (l):

-FRH4-CDRH4-FRHp-CDRHy-FRH3-CDRH3-FRHs- (1)

wherein FRH4 represents an arbitrary amino acid sequence consisting of 18 to 30 amino acids; CDRHq
represents the amino acid sequence represented by SEQ ID NO: 71 in the sequence listing; FRH represents
an arbitrary amino acid sequence consisting of 14 amino acids; CDRHy represents the amino acid sequence
represented by SEQ ID NO: 73 in the sequence listing; FRH3 represents an arbitrary amino acid sequence
consisting of 32 amino acids; CDRH3 represents the amino acid sequence represented by SEQ ID NO: 75 in
the sequence listing; and FRHy represents an arbitrary amino acid sequence consisting of 11 amino acids,

wherein these amino acids are linked to each other through peptide bonds; and
2. ii) having a light chain polypeptide comprising an amino acid sequence represented by the general formula (ll):

-FRL4-CDRL4-FRL-CDRLy-FRL3-CDRL3-FRLg- )

wherein FRL1 represents an arbitrary amino acid sequence consisting of 23 amino acids; CDRL represents
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the amino acid sequence represented by SEQ ID NO: 77 in the sequence listing; FRL2 represents an arbitrary
amino acid sequence consisting of 15 amino acids; CDRL» represents the amino acid sequence represented
by SEQ ID NO: 79 in the sequence listing; FRL3 represents an arbitrary amino acid sequence consisting of 32
amino acids; CDRL3 represents the amino acid sequence represented by SEQ ID NO: 81 in the sequence
listing; and FRL4 represents an arbitrary amino acid sequence consisting of 10 amino acids, wherein these

amino acids are linked to each other through peptide bonds.

4. Pharmaceutical agent comprising anti-EPHA2 antibody

[0170] The anti-EPHAZ2 antibody of the present invention is useful as a pharmaceutical agent, particularly, a pharmaceutical
composition intended for cancer treatment, or as an antibody for immunological diagnosis of such disease.

[0171] Preferable examples of cancer types can include, but not limited to, breast cancer, esophagus cancer, prostate cancer,
gastric cancer, non-small cell lung cancer, colon cancer, and glioblastoma multiforme.

[0172] An embodiment of the present invention also provides a pharmaceutical composition comprising a therapeutically
effective amount of the anti-EPHA2 antibody and a pharmaceutically acceptable diluent, carrier, solubilizing agent, emulsifying
agent, preservative, and/or adjuvant.

[0173] It is preferred that the substances pharmaceutically used that are acceptable in the pharmaceutical composition of the
present invention should be nontoxic, at the dose or administration concentration used, to individuals that receive the
pharmaceutical composition.

[0174] The pharmaceutical composition of the present invention can contain a pharmaceutical substance for changing,
maintaining, or retaining pH, osmotic pressure, viscosity, transparency, color, isotonicity, sterility, stability, the rate of dissolution,
the rate of sustained release, absorptivity, or permeability.

[0175] Examples of the pharmaceutical substance can include, but not limited to, the following: amino acids such as glycine,
alanine, glutamine, asparagine, arginine, and lysine; antimicrobial agents; antioxidants such as ascorbic acid, sodium sulfate, and
sodium bisulfite; buffers such as phosphate, citrate, and borate buffers, hydrogen carbonate, and Tris-HCI solutions; fillers such
as mannitol and glycine; chelating agents such as ethylenediaminetetraacetic acid (EDTA); complexing agents such as caffeine,
polyvinyl pyrrolidine, B-cyclodextrin, and hydroxypropyl-B-cyclodextrin; extenders such as glucose, mannose, and dextrin;
monosaccharides, disaccharides, glucose, mannose, and other hydrocarbons such as dextrin; coloring agents; flavoring agents;
diluents; emulsifying agents; hydrophilic polymers such as polyvinyl pyrrolidine; low-molecular-weight polypeptides; salt-forming
counterions; antiseptics such as benzalkonium chloride, benzoic acid, salicylic acid, thimerosal, phenethyl alcohol, methylparaben,
propylparaben, chlorhexidine, sorbic acid, and hydrogen peroxide; solvents such as glycerin, propylene glycol, and polyethylene
glycol; sugar alcohols such as mannitol and sorbitol; suspending agents; surfactants such as PEG, sorbitan ester, polysorbates
such as polysorbate 20 and polysorbate 80, Triton, tromethamine, lecithin, and cholesterol; stability enhancers such as sucrose
and sorbitol; elasticity enhancers such as sodium chloride, potassium chloride, mannitol, and sorbitol; delivery vehicles; diluents;
excipients; and/or pharmaceutical adjuvants.

[0176] The amounts of these pharmaceutical substances added are preferably 0.01 to 100 times, particularly, 0.1 to 10 times
higher than the weight of the anti-EPHA2 antibody.

[0177] In this context, the present invention also encompasses a pharmaceutical composition containing an immunoliposome
containing the anti-EPHA2 antibody in a liposome or the anti-EPHA2 antibody bound with a liposome (U.S. Patent No. 6214388).

[0178] The preferable composition of the pharmaceutical composition in a preparation can be determined appropriately by those
skilled in the art according to applicable disease, an applicable administration route, etc.

[0179] The excipients or carriers in the pharmaceutical composition may be liquid or solid. The appropriate excipients or carriers
may be injectable water, saline, cerebrospinal fluids, or other substances usually used in parenteral administration.

[0180] Neutral saline or serum albumin-containing saline can also be used as a carrier. The pharmaceutical composition can
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also contain a Tris buffer (pH 7.0 to 8.5) or an acetate buffer (pH 4.0 to 5.5) as well as sorbitol or other compounds. The
pharmaceutical composition of the present invention may be prepared in a freeze-dried or liquid form as an appropriate drug
having the selected composition and necessary purity.

[0181] The pharmaceutical composition comprising the anti-EPHA2 antibody can also be prepared in a freeze-dried form using
an appropriate excipient such as sucrose.

[0182] The pharmaceutical composition of the present invention can be prepared for parenteral administration or can also be
prepared for gastrointestinal absorption.

[0183] The composition and concentration of the preparation can be determined depending on an administration method. When
the anti-EPHA2 antibody contained in the pharmaceutical composition of the present invention has higher affinity for EPHAZ, i.e.,
higher affinity (lower Kd value) for EPHA2 with respect to a dissociation constant (Kd value), the drug containing this antibody can
be efficacious at a lower dose in humans. Based on this result, the dose of the pharmaceutical composition of the present
invention in human can also be determined.

[0184] The dose of the anti-EPHAZ antibody in humans may be usually be approximately 0.1 to 100 mg/kg once per 1 to 180
days.

[0185] Examples of dosage forms of the pharmaceutical composition of the present invention include injections including drip,
suppositories, nasal agents, sublingual agents, and transdermally absorbable agents.

[0186] The administration of the pharmaceutical composition of the present invention can inhibit the growth of EPHA2-expressing
tumors.

Examples

[0187] Hereinafter, the present invention will be described more specifically with reference to the Examples. However, the present
invention is not intended to be limited to them.

[0188] In the Examples below, procedures related to genetic engineering were performed according to the methods described in
"Molecular Cloning", (Sambrook, J., Fritsch, E.F., and Maniatis, T., published by Cold Spring Harbor Laboratory Press, 1989 ) or
methods described in other experimental manuals used by those skilled in the art or according to instructions included in the
commercially available reagents or kits used, unless otherwise specified.

(Example 1) Preparation of plasmid

1)-1 Preparation of vectors expre ssing human EPHA2

1)-1-1 Preparation of a vector expressing full-length human EPHA2

[0189] cDNA encoding human EPHA2 was amplified by PCR reaction using cDNA synthesized from SK-OV-3 cell-derived total
RNA as the template and a primer set:

Primer 1: 5'-ggggacaagttigtacaaaaaagcaggcttcggggatcggaccgagagecgagaag-3' (sequence listing sequence ID No. 3); and

primer 2: 5'-ggggaccactttgtacaagaaagctgggtcctagatggggatccecacagtgttcac ctggtectt-3'
(sequence listing sequence ID No. 4).

[0190] The PCR product was incorporated into pDONR221 (manufactured by Invitrogen Corp.) using BP Clonase (manufactured
by Invitrogen Corp.) to prepare an entry vector. The stop codon was removed from the EPHA2 gene in the entry vector using
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GeneTailor Site-Directed Mutagenesis System (manufactured by Invitrogen Corp.) and a primer set:
Primer 3: 5'-ctgtggggatccccatcgacccagcettic-3' (sequence listing sequence ID No. 5); and
Primer 4: 5'-gatggggatccccacagtgttcacctggte-3' (sequence listing sequence ID No. 6).

Recombination reaction between the obtained entry vector and the pcDNA-DEST40 Gateway Vector (manufactured by Invitrogen
Corp.) was performed using LR Clonase (manufactured by Invitrogen Corp.) to prepare pcDNA-DEST40-EPHAZ (the present
vector has the nucleotide sequence represented by SEQ ID NO: 7 in the sequence listing, between attB1 and attB2 sequences).
Moreover, the sequence of the ORF portion of the EPHA2 gene cloned into the present vector is represented by nucleotide Nos.
33 to 2960 of SEQ ID NO: 7 in the sequence listing. Moreover, the amino acid sequence of EPHAZ2 is represented by SEQ ID NO:
8 in the sequence listing.

1)-1-2 Pre paration of EPHA2 extracellular region expression vector

[0191] cDNA encoding a human EPHA2 extracellular region polypeptide (consisting of an amino acid sequence represented by
amino acid Nos. 1 to 534 of SEQ ID NO: 8 in the sequence listing; hereinafter, abbreviated to "EPHA2-ECD") was amplified by
PCR reaction using a primer set:

Primer 5: 5'-aaaaagcttatggagctccaggcagecege-3' (sequence listing sequence ID No. 9); and

Primer 6: 5'-aaagggccctcagttgccagateecteegg-3' (sequence listing sequence ID No. 10).

[0192] The obtained PCR product was cleaved with Hindlll and Apal and cloned into the Hindlll/Apal site of pcDNA3.1
(hereinafter, the resulting vector is abbreviated to "pcDNA3.1-EPHA2-ECD"; and in the description below and the drawings, the
recombinant protein expressed by "pcDNA3. 1-EPHA2-ECD" is referred to as "rEPHA2-ECD").

1)-1-3 Preparation of expression vectors of truncated EPHA2 proteins

[0193] To construct vectors expressing a region consisting of an amino acid sequence represented by amino acid Nos. 315 to
540 of SEQ ID NO: 8 in the sequence listing of EPHA2 (hereinafter, referred to as "Fnlll-NC"), a region consisting of an amino acid
sequence represented by amino acid Nos. 315 to 430 thereof (hereinafter, referred to as "Fnll-N"), or a region consisting of an
amino acid sequence represented by amino acid Nos. 426 to 540 thereof (hereinafter, referred to as "Fnlll-C"), PCR reactions
with pcDNA-DEST40-EPHA2 as the templates were performed using each primer set:

Primer set for Fnlll-NC amplification:

Primer 7: 5'-gcaggcttcatcgaaggtcgtgggcgggcacctcaggacccag-3' (sequence listing sequence ID No. 11); and
Primer 8: 5'-gtacaagaaagctgggtgctagccgccaatcaccgecaag-3' (sequence listing sequence ID No. 12);

Primer set for Fnlll-N amplification: Primer 7, and

Primer 9: 5'-gtacaagaaagctgggtgctaggcagtacggaagetgcgg-3' (sequence listing sequence ID No. 13);
Primer set for Fnlll-C amplification:

Primer 10: 5'-gcaggcttcatcgaaggtcgtgggagcticegtactgecagtg-3' (sequence listing sequence ID No. 14); and

Primer 8.

[0194] To add attB1 and attB2 sites to both ends of the obtained PCR products, PCR reaction with each PCR product as a
template was performed using a primer set:

Primer 11: 5'-ggggacaagtttgtacaaaaaagcaggcttcatcgaaggtcgtggg-3' (sequence listing sequence ID No. 15); and

Primer 12: 5'-ggggaccacttigtacaagaaagctgggt-3' (sequence listing sequence ID No. 16).

24



DK/EP 2199390 T3

[0195] The PCR products obtained in this procedure were incorporated into pDONR221 using BP Clonase to prepare entry
vectors. Recombination reactions between each entry vector and a destination vector prepared by cleaving the Ndel and BamHI
sites of pET15b (manufactured by Novagen) with restriction enzymes, blunting the cleaved sites, and then ligating Reading Frame
Cassette C.1 of Gateway Vector Conversion System (manufactured by Invitrogen Corp.) into the blunted sites were performed
using LR Clonase in order to prepare expression vectors (hereinafter, recombinant proteins expressed by the Fnlll-NC-, Fnlll-N-,
and Fnlll-C-incorporated expression vectors are referred to as rFnlll-NC, rFnlll-N, and rFnlll-C, respectively).

1)-2 Preparation of human EPHB2 extracellular region expression vector

[0196] cDNA encoding human EPHB2 was obtained by PCR reaction using cDNA synthesized from HCC70 cell-derived total RNA
as the template and a primer set:

Primer 13: 5'-ggggacaagtttgtacaaaaaagcaggcttcgccececgggaagegeagee-3' (sequence listing sequence ID No. 17); and

Primer 14: 5'-ggggaccactttgtacaagaaagctgggtcctaaacctccacagactgaatctggtt catctg-3' (sequence listing sequence ID No. 18).

[0197] The nucleotide sequence of human EPHB2 cDNA is represented by SEQ ID NO: 19 in the sequence listing.

[0198] The amino acid sequence thereof is represented by SEQ ID NO: 20 in the sequence listing. PCR reaction was performed
using a primer set for amplifying cDNA encoding a human EPHB2 extracellular region (region consisting of an amino acid
sequence represented by amino acid Nos. 1 to 542 of SEQ ID NO: 20 in the sequence listing) (hereinafter, abbreviated to
"EPHB2-ECD"):

Primer 15: 5'-aaaaagcttatggctctgcggaggctgggg-3' (sequence listing sequence ID No. 21); and

Primer 16: 5'-aaagatatctcatggcaactictcctggat-3' (sequence listing sequence ID No. 22).

[0199] The obtained PCR product was cleaved with Hindlll and EcoRV and cloned into the Hindlll/EcoRV site of pcDNA3.1
(hereinafter, the resulting vector is abbreviated to "pcDNA3.1-EPHB2-ECD"; and in the description below and the drawings, the
recombinant protein expressed by "pcDNA3. 1-EPHB2-ECD" is referred to as rEPHB2-ECD).

1)-3 Preparation of human ERBB2 expression vector

[0200] PCR reaction with Human clone collection (manufactured by STRATAGENE, #C33830) as the template was performed
using a primer set:

Primer 17: 5'-caccatggagctggcggecttg-3' (sequence listing sequence ID No. 23); and

Primer 18: 5'-tcccactggcacgtccagace-3' (sequence listing sequence ID No. 24).

[0201] The obtained PCR product was incorporated into pENTR/D-TOPO (manufactured by Invitrogen Corp.) using pENTR
Directional TOPO Cloning kit (manufactured by Invitrogen Corp.) to prepare an entry vector. To repair mutations caused by
amino acid substitution, the entry vector was digested with EcoRI, and a fragment containing the pENTR/D-TOPO-derived
sequence among the obtained fragments was ligated with the second largest fragment (approximately 1.6 kbp) among fragments
obtained by digested Human clone collection (manufactured by STRATAGENE, #C14640) with EcoRI. Recombination reactions
between the obtained entry vector and the pcDNA-DEST40 Gateway vector were performed using LR Clonase in order to prepare
pcDNA-DEST40-ERBB2 (the vector has the nucleotide sequence represented by SEQ ID NO: 25 in the sequence listing, between
attB1 and attB2 sequences).
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(Example 2) Preparation of monoclonal antibody

2)-1 Preparation of antigen

[0202] To express EPHA2-ECD, FreeStyle 293-F cells (manufactured by Invitrogen Corp.) were transfected with pcDNA3.1-
EPHAZ-ECD using 293fectin (manufactured by Invitrogen Corp.) and cultured at 37°C in 8% CO» for 5 days. After the culture, the
culture supernatant was collected by centrifugation and used as a source for rEPHA2-ECD purification. The obtained culture
supernatant was dialyzed against 20 mM Tris-HCI, pH 7.5, using a dialysis tube having a molecular cutoff of 15000, then filtered
through a filter (0.45 um, PES), and then applied to HiPrep 16/10 Q XL (manufactured by GE Healthcare Bio-Sciences Corp.)
equilibrated with 20 mM Tris-HCI, pH 7.5. Elution was performed with a linear concentration gradient of NaCl (20 mM Tris-HCI, pH
7.5, 0-1 M NaCl). An aliquot of the eluted fractions was separated by SDS-polyacrylamide gel electrophoresis (hereinafter,
abbreviated to "SDS-PAGE"). Then, the gel was stained with Coomassie Birilliant Blue (hereinafter, abbreviated to "CBB-stained")
to confirm rEPHA2-ECD-containing fractions. Next, the rEPHA2-ECD-containing fractions were combined and applied to HiLoad
26/60 Superdex 200 pg (manufactured by GE Healthcare Bio-Sciences Corp.) equilibrated with PBS. After elution with PBS, an
aliquot of the eluted fractions was separated by SDS-PAGE. Then, the gel was CBB-stained to confirm rEPHA2-ECD-containing
fractions. The rEPHA2-ECD-containing fractions were combined and used as an antigen for immunization and an antigen for
epitope determination. The protein concentration was measured using BCA Protein Assay Reagent (manufactured by PIERCE).

2)-2 Immunization

[0203] 4- to 6-week-old BALB/cANNCIICrlj mice (Charles River Laboratories Japan, Inc.) were used. On day 0, a mixture of 50 pg
of rEPHA2-ECD and Adjuvant Complete Freund H37 Rv (manufactured by Wako Pure Chemical Industries, Ltd.) (1:1 in terms of
volume ratio) was subcutaneously administered to the mouse dorsal region. Likewise, a mixture of 50 pg of rEPHA2-ECD and
TiterMax Gold Adjuvant (manufactured by Sigma-Aldrich, Inc.) (1:1 in terms of volume ratio) was subcutaneously administered to
the dorsal region of another individual. On days 22 and 36, a mixture of 50 pg of rEPHA2-ECD and Adjuvant Incomplete Freund
(manufactured by Wako Pure Chemical Industries, Ltd.) (1:1 in terms of volume ratio) was subcutaneously administered to the
dorsal region of each mouse. On day 53, 50 ug of rEPHA2-ECD was intraperitoneally administered to each mouse. On day 56,
the mouse spleen was collected and used in hybridoma preparation.

2)-3 Hybridoma preparation

[0204] Cell fusion between the spleen cells and mouse myeloma P3X63Ag8U.1 cells was performed using PEG4000
(manufactured IBL (Immuno-Biological Laboratories, Co., Ltd.)) to prepare hybridomas. A culture supernatant of the obtained
hybridomas was used for screening anti-EPHA2 antibody-producing hybridomas.

2)-4 Antibody screening

2)-4-1 Preparation of cells expressing a gene encoding an antigen

[0205] 293T cells were seeded at 5x104 cells/cm? onto a collagen type I|-coated flask (manufactured by IWAKI) and cultured
overnight at 37°C in 5% CO2 in DMEM containing 10% FBS. On the next day, the 293T cells were transfected with pcDNA-

DEST40-EPHA2 or pcDNA-DEST40-ERBB2 as a control using Lipofectamine 2000 (manufactured by Invitrogen Corp.) and
further incubated overnight at 37°C in 5% CO2. On the next day, the transfected 293T cells were freated with trypsin, then

washed with DMEM containing 10% FBS, and then suspended in PBS containing 5% FBS. The obtained cell suspension was
used in Cell-ELISA and flow cytometry analysis.

2)-4-2 Cell-ELISA
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[0206] The cell suspension prepared in the paragraph 2)-4-1 was centrifuged, and the supernatant was removed. Then, the
EPHA2-expressing 293T cells and the ERBB2-expressing 293T cells were separately suspended by the addition of the hybridoma
culture supernatant and incubated at 4°C for 1 hour. The cells in the wells were washed twice with PBS containing 5% FBS. Then,
the cells were suspended by the addition of Goat anti-Mouse IgG, Peroxidase Conjugated (manufactured by Millipore (Chemicon),
#AP181P) diluted 500 times with PBS containing 5% FBS, and incubated at 4°C for 1 hour. The cells in the wells were washed
twice with PBS containing 5% FBS. Then, OPD Color Developing Solution (o-phenylenediamine dihydrochloride (manufactured by
Wako Pure Chemical Industries, Ltd.) and HpO2 were dissolved at concentrations of 0.4 mg/ml and 0.6% (v/v), respectively, in an
OPD solution (0.05 M trisodium citrate, 0.1 M disodium hydrogen phosphate dodecahydrate, pH 4.5)) was added at 100 pl/well.
Color reaction was performed with stirring and terminated by the addition of 1 M HCI at 100 pl/well. The cells were precipitated by
centrifugation, and the supernatant was then transferred to a new 96-well flat-bottom microplate. The absorbance at 490 nm was
measured using a plate reader (ARVO, PerkinElmer). To select hybridomas producing antibodies which specifically bind to EPHA2
expressed on the surface of the cell membrane, hybridomas producing a culture supernatant exhibiting higher absorbance in the
EPHA2-expressing 293T cells than in the ERBB2-expressing 293T cells (controls) were selected to be positive for production of
anti-EPHA2 antibody.

2)-4-3 Flow cytometric analysis

[0207] To eliminate false positives in Cell-ELISA, antibodies produced by the hybridoma determined to be positive in Cell-ELISA
were further examined for their binding specificities for EPHAZ2 by flow cytometry. The cell suspension prepared in paragraph 2)-4-
1 was centrifuged, and the supernatant was removed. Then, the EPHAZ2-expressing 293T cells and the ERBB2-expressing 293T
cells were separately suspended by the addition of the hybridoma culture supernatant and incubated at 4°C for 1 hour. The cells
in the wells were washed twice with PBS containing 5% FBS. Then, the cells were suspended by the addition of "Fluorescein-
conjugated goat IgG fraction to mouse IgG" (Whole Molecule) (manufactured by ICN Pharmaceuticals, Inc., #55493) diluted 1000
times with PBS containing 5% FBS, and incubated at 4°C for 1 hour. The cells were washed twice with PBS containing 5% FBS
and then resuspended in PBS containing 5% FBS and further containing 2 pg/ml 7-aminoactinomycin D (manufactured by
Invitrogen Corp. (Molecular Probes)), followed by analysis using a flow cytometer (FC500, Beckman Coulter, Inc.). The data was
analyzed using Flowjo (Tree Star, Inc.). 7-aminoactinomycin D-positive dead cells were excluded using a gate. Then, the FITC
fluorescence intensity histograms of live cells were plotted. Hybridomas producing samples that provided stronger fluorescence
intensity in the fluorescence intensity histogram of the EPHAZ2-expressing 293T cells than in the histogram of the ERBB2-
expressing 293 T cells as controls were obtained as anti-EPHA2 antibody-producing hybridomas.

2)-5 Separation of hybridoma into single clones

[0208] The anti-EPHA2 antibody-producing hybridomas were diluted with ClonaCell-HY Selection Medium D (manufactured by
StemCell Technologies, #03804) and cultured, and the formed colonies were collected as single clones. The collected clones
were separately cultured and examined for their binding activities for EPHAZ2 using the culture supernatants in the same way as in
paragraph 2)-4-3 to establish hybridomas producing anti-EPHA2 monoclonal antibodies (SH348-1, SH357-1, Ab57-1, Ab65-1,
Ab96-1, Ab100-1, Ab105-1, Ab106-13, Ab136-1, Ab148-1, Ab151-4, Ab230-1, Ab373-1, and Ab382-1).

2)-6 Confirmation of binding activity of monoclonal antibody for cancer cell line

[0209] Whether or not the monoclonal antibodies obtained in paragraph 2)-5 bound to cancer cells highly expressing EPHAZ was
studied by the flow cytometric method in the same way as in paragraph 2)-4-3. A human breast cancer cell line (MDA-MB-231), a
human lung cancer cell line (A549), and a human prostate cancer cell line (PC-3) were used instead of the transfected 293T
cells. As a result, all the established monoclonal antibodies were confirmed to bind to these cancer cell lines.

2)-7 Isotype determination of monoclonal antibody

[0210] The isotypes of the monoclonal antibodies were determined using Mouse monoclonal isotyping kit (manufactured by AbD
Serotec). As a result, the isotypes were IgG1 (Ab57-1 and Ab230-1), IgG2a (SH348-1, SH357-1, Ab65-1, Ab96-1, Ab100-1,
Ab136-1, Ab148-1, and Ab151-4), and IgG2b (Ab105-1, Ab106-13, Ab373-1, and Ab382-1).
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2)-8 Preparation of monoclonal antibody

[0211] The monoclonal antibodies were purified from ascites of hybridoma-transplanted mice or a hybridoma culture supernatant
(hereinafter, referred to as a "source for antibody purification").

[0212] The mouse ascites were prepared as follows: first, 7- to 8-week-old BALB/cAJcl-nu/nu mice (CLEA Japan, Inc.) were
treated with pristane (manufactured by Sigma-Aldrich, Inc.). Approximately 3 weeks later, the hybridomas washed with saline were

intraperitoneally transplanted in an amount of 1x107 cells/mouse. 1 to 2 weeks later, ascites accumulated in the peritoneal cavity
was collected, then sterilized through a 0.22-pm filter, and used as a source for antiboady purification.

[0213] The hybridoma culture supernatant was prepared using CELLine (manufactured by BD Biosciences). The hybridomas
were cultured according to the manufacturer's instructions except that ClonaCell-HY Growth Medium E (manufactured by StemCell
Technologies, #03805) was used as a medium. The collected culture supernatant was filtered through a 0.45-pm filter and used
as a source for antibody purification.

[0214] The antibodies were purified using an affinity column comprising Recombinant Protein A rPA50 (manufactured by
RepliGen Corp.) immobilized on Formyl-Cellulofine (manufactured by Seikagaku Corp.) (hereinafter, abbreviated to "Formyl-
Cellulofine Protein A") or HiTrap MabSelect SuRe (manufactured by GE Healthcare Bio-Sciences Corp.). For the Formyl-
Cellulofine Protein A, the source for antibody purification was diluted three times with Binding Buffer (3 M NaCl, 1.5 M glycine, pH
8.9) and applied to the column, which was then washed with Binding Buffer, followed by elution with 0.1 M citric acid, pH 4.0. On
the other hand, for the HiTrap MabSelect SuRe, the source for antibody purification was added to the column, which was then
washed with PBS, followed by elution with 2 M arginine-HCI, pH 4.0. The antibody eluate was neutralized, and the buffer was then
replaced with PBS.

[0215] The antibody concentrations were determined by eluting the antibodies bound with POROS G 20 ym Column, PEEK, 4.6
mmx100 mm, 1.7 ml (Applied Biosystems) and measuring the absorbance (O.D. 280 nm) of the eluate. Specifically, the antibody
sample diluted with PBS was applied to POROS G 20 pm equilibrated with Equilibrating Buffer (30.6 mM sodium dihydrogen
phosphate dodecahydrate, 19.5 mM monopotassium phosphate, 0.15 M NaCl, pH 7.0). The column was washed with Equilibrating
Buffer, and the antibody bound to the column was then eluted with an eluent (0.1% (v/v) HCI, 0.15 M NaCl). The peak area of the

absorbance (O.D. 280 nm) of the eluate was measured, and the concentration was calculated according to the following equation:
Concentration of antibody sample (mg/ml) = (Peak

area of antibody sample)/ (Peak area of standard (human

IgGl)) X Concentration of standard (mg/ml)xDilution

factor.

[0216] Moreover, the concentration of endotoxin contained in the obtained antibodies was measured using Endospecy ES-50M
Set (Seikagaku Corp., #020150) and Endotoxin Standard CSE-L Set (Seikagaku Corp., #020055) and was confirmed to be 1
EU/mg or lower. The resulting antibodies were used in the subsequent experiments.

(Example 3) Properties of SH348-1 and SH357-1

[0217] 3)-1 Study of anti-EPHAZ antibody for its activity of inducing phosphorylation of EPHAZ2 tyrosine residues and its activity of
inducing decrease in EPHA2 protein level

[0218] 3)-1-1 Preparation of antibody-stimulated cell lysate MDA-MB-231 cells suspended in RPMI1640 containing 10% FBS, 50
units/ml penicillin, and 50 pg/ml streptomycin (hereinafter, abbreviated to "10% FBS-containing RPMI1640 (with antibiotics)") were
seeded at 6x10% cells/well onto a 6-well dish and cultured overnight at 37°C in 5% CO2. On the next day, the medium was
discarded, and RPMI1640 was added thereto. The cells were further cultured overnight at 37°C in 5% CO2. On the next day,
SH348-1, SH357-1, Mouse lgGoa Isotype Control (in the description below and the drawings, abbreviated to "migG2a";

manufactured by R&D Systems, Inc., #MAB003) as an isotype control antibody, Recombinant Mouse Ephrin-A1/Fc Chimera (in
the description below and the drawings, abbreviated to "Ephrin-A1/Fc"; manufactured by R&D Systems, Inc., #602-A1-200) as a
soluble EPHAZ ligand, and Recombinant Human IgG{ Fc (in the description below and the drawings, abbreviated to "hG1Fc";
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manufactured by R&D Systems, Inc., #110-HG-100) as a control protein for the soluble ligand were separately diluted at a
concentration shown in Figure 1 or 2 (SH348-1, SH357-1, and migG2a: 10 pg/ml or 50 pg/ml in Figure 1A and 50 pg/ml in Figure
2A, Ephrin-A1/Fc and hG1Fc: 1 ug/ml in Figures 1 and 2) with RPMI1640. The resulting solution was added to the MDA-MB-231

cells after discarding of the medium and incubated at 37°C in 5% CO2 for the predetermined time in 5% CO». Moreover, in the

experiments in the presence of a cross-linking antibody, SH348-1, SH357-1, or mligG2a and Goat anti-mouse lgG, Fcy fragment
specific (min X Hu, Bov, Hrs Sr Prot) (manufactured by Jackson ImmunoResearch Laboratories, Inc., #115-005-071) as a cross-
linking antibody were mixed at each concentration of 10 pg/ml or 50 pg/ml (Figure 1B) and 50 pg/ml (Figure 2B) in RPMI1640.
The resulting solution was added to the MDA-MB-231 cells after discarding of the medium and incubated at 37°C in 5% CO»y for

the predetermined time. At the predetermined time, the supernatant was removed, and the cells were lysed by the addition of
1xCell Lysis Buffer (manufactured by Cell Signaling Technology, Inc.) containing 1 mM PMSF (manufactured by Sigma-Aldrich,
Inc.) and centrifuged at 15000 rpm for 5 minutes. The supernatants of cell lysates were used as samples in immunoprecipitation
and Western blotting. The protein concentrations of the samples were measured using BCA Protein Assay Reagent
(manufactured by PIERCE).

3)-1-2 Verification of activity of inducing phosphorylation of EPHA2 tyrosine residues

[0219] To immunoprecipitate EPHA2, first, 8 ug of anti-Eck/EphA2, clone D7 (in the description below and the drawings,
abbreviated to "anti-EPHA2 antibody (D7)"; manufactured by Millipore (Upstate), #05-480) was added to 25 pl of a suspension of
Protein G magnetic beads (manufactured by NEW ENGLAND BioLabs, Inc.) per sample, and the mixture was inverted for mixing at
4°C for 2 hours.

[0220] Then, FBS was added thereto at a final concentration of 10%, and the mixture was further inverted for mixing at 4°C for
30 minutes. The beads were washed three times with 1xCell Lysis Buffer containing 1 mM PMSF. Then, 200 pg of the cell lysate
supernatants prepared in paragraph 3)-1-1 were added thereto, and the mixtures were inverted for mixing overnight at 4°C. On
the next day, the beads were washed three times with 1xCell Lysis Buffer containing 1 mM PMSF. Then, SDS-Sample Buffer (56.3
mM Tris-HCI, pH 6.8, 1.8% (w/v) SDS, 9% glycerol, 0.72 M 2-mercaptoethanol, 0.045 mg/ml bromophenol blue) was added to the
beads, and the mixtures were heated at 98°C for 5 minutes. The proteins dissociated from the beads were separated by SDS-
PAGE.

[0221] To perform Western blotting, the proteins were transferred from the gels to polyvinylidene difluoride membranes
(hereinafter, abbreviated to a "PVDF membrane”; 0.45 pm in pore size; manufactured by Millipore). After the transfer, the PVDF
membranes were blocked by shaking in Blocking Solution (one pouch of Block Ace powder (manufactured by Dainippon
Sumitomo Pharma Co., Ltd. (Snow Brand Milk Products Co., Ltd.)) was dissolved in 100 ml of ultrapure water, to which Tween 20
and sodium azide were then added at final concentrations of 0.1% (v/v) and 0.02% (w/v), respectively). First, to detect the
immunoprecipitated EPHA2, the PVDF membranes thus blocked were soaked in an anti-EPHA2 antibody (D7) solution diluted to
0.25 pg/ml with Blocking Solution, and shaken at room temperature for 1 hour. The PVYDF membranes were washed for 10
minutes three times with TBST (50 mM Tris-HCI, pH 8.0, 138 mM NaCl, 2.7 mM KCI, 0.1% (v/v) Tween 20). Then, the PVDF
membranes were soaked in an Anti-Mouse Ig, HRP-Linked Whole Ab Sheep (manufactured by GE Healthcare Bio-Sciences
Corp.) solution diluted 3000 times with TBST, and shaken at room temperature for 30 minutes. The PVDF membranes were
further washed for 10 minutes three times with TBST. Then, signals were detected on a film for chemiluminescence using ECL
Plus (manufactured by GE Healthcare Bio-Sciences Corp.).

[0222] Next, to remove the antibodies from these PYDF membranes, the PVDF membranes were soaked in Stripping Solution
(50 mM Tris-HCI, pH 6.8, 2% (w/v) SDS, 100 mM 2-mercaptoethanol) and shaken at 55°C for 30 minutes. Then, the PVDF
membranes were soaked in Quenching Solution (TBST containing 1% (v/v) HpO2 and 0.1% (w/v) NaN3), then shaken at room
temperature for 20 minutes, and further washed for 10 minutes three times with TBST. To detect the phosphorylated state of the
EPHAZ tyrosine residues, these PVDF membranes were blocked by shaking in sodium azide-free Blocking Solution (one pouch of
Block Ace powder was dissolved in 100 ml of ultrapure water, to which Tween 20 was then added at a final concentration of 0.1%
(v/v)). Then, the PVDF membranes were soaked in an Anti-Phosphotyrosine, recombinant 4G10 HRP-conjugate (in the figures,
abbreviated to "4G10 antibody"; manufactured by Millipore (Upstate), #16-184) solution diluted 10000 times with sodium azide-
free Blocking Solution, and shaken at room temperature for 1 hour. The PVDF membranes were washed for 10 minutes three
times with TBST and then further washed for 5 minutes three times with HpO. Signals were detected on a film for

chemiluminescence using ECL Plus.

[0223] As a result, by the addition of the soluble ligand Ephrin-A1/Fc, EPHAZ2 tyrosine residues were phosphorylated in 10
minutes. By contrast, when the antibodies SH348-1 and SH357-1 were added at a concentration of 10 pg/ml or 50 pg/ml, the
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effect of inducing the phosphorylation of EPHA2 tyrosine residues as seen by the ligand was not observed at all in the
predetermined times (10 minutes, 30 minutes, and 60 minutes) (Figure 1A). Likewise, even in the presence of the cross-linking
antibody, the effect of inducing the phosphorylation of EPHA2 tyrosine residues as seen in the ligand was not cbserved in the
presence of antibodies SH348-1 and SH357-1 (Figure 1B).

3)-1-3 Verification of activity of inducing decrease in EPHA2 protein level

[0224] 10 g of the cell lysate supernatants prepared in paragraph 3)-1-1 were separated by SDS-PAGE. Then, the proteins in
the gel were transferred to PVDF membranes and subjected to Western blotting using an anti-EPHA2 antibody (D7) and
Monoclonal Anti-B-Actin clone AC-15 (in the description below and the figures, abbreviated to "anti-B-actin antibody";
manufactured by Sigma-Aldrich, Inc., #A-5441) as a control for the sample protein level. Specifically, after the transfer, the PVDF
membranes were blocked by shaking in Blocking Solution and then cut with a razor into two pieces centered around a molecular
weight of 70 kDa. The PVDF membranes containing 70 kDa or larger proteins were soaked in an anti-EPHA2 antibody (D7)
solution diluted to 0.25 pg/ml with Blocking Solution, while the PVDF membranes containing 70 kDa or smaller proteins were
soaked in an anti-B-actin antibody solution diluted 1000 times with Blocking Solution. Each PYDF membrane was shaken at room
temperature for 1 hour. Each PVDF membrane was washed for 10 minutes three times with TBST. Then, each PVDF membrane
was soaked in an Anti-Mouse Ig, HRP-Linked Whole Ab Sheep solution diluted 3000 times with TBST, and shaken at room
temperature for 30 minutes. Each PVDF membrane was washed for 10 minutes three times with TBST. Then, signals were
detected using ECL Plus and NightOWL LB983 (Berthold Technologies GmBH & Co. KG). The signal intensity of the bands was
quantified using Gel-Pro Analyzer Version 4.5 for Windows (registered trademark; Media Cybernetics, Inc.).

[0225] As a result, by the addition of the soluble ligand Ephrin-A1/Fc, a significant decrease in EPHA2 protein level was
observed (Figures 2A and 2B). By the addition of the antibody SH348-1, a decrease in EPHA2 protein level, albeit weaker than
the activity of the ligand, was observed both in the presence and absence of the cross-linking antibody (Figures 2A and 2B). On
the other hand, in the antibody SH357-1, almost no change in EPHA2 protein level was observed regardless of the presence or
absence of the cross-linking antibody (Figures 2A and 2B).

[0226] To analyze the EPHA2 protein level after 24 hours of the SH348-1 addition, an average of {the signal intensity of the
EPHA2 band/the signal intensity of the [-actin band} was calculated from three experimental results corrected with a
ligand/antibody-nonsupplemented sample. As a result, the value after 24 hours of the SH348-1 addition was 70% in the absence
of the cross-linking antibody and 69% in the presence of the cross-linking antibody, when the value after 24 hours of the migG2a
addition is defined as 100%.

3)-2 ADCC activity

3)-2-1 Preparation of effector cells

[0227] The spleen was aseptically collected from CANN.Cg-Foxn1"Y/CriCrlj nude mice (Charles River Laboratories Japan, Inc.).
The collected spleen was homogenized with two slide glasses and hemolyzed using BD Pharm Lyse (manufactured by BD
Biosciences, #555899). The obtained spleen cells were suspended in phenol red-free RPMI1640 (manufactured by Invitrogen
Corp.) containing 10% Fetal Bovine Serum, Ultra-low IgG (manufactured by Invitrogen Corp.) (hereinafter, abbreviated to a
"medium for ADCC") and passed through a cell strainer (40 pm in pore size; manufactured by BD Biosciences). Then, the number
of live cells was counted by a trypan blue exclusion test. The spleen cell suspension was centrifuged, and the medium was then

removed. The cells were resuspended at a live cell density of 1.5x107 cells/ml in a medium for ADCC and used as effector cells.

3)-2-2 Preparation of target cells

[0228] MDA-MB-231, A548, or PC-3 cells were treated with trypsin. The cells were washed with RPMI1640 containing 10% FBS

and then resuspended in RPMI1640 containing 10% FBS. Each cell (4><106 cells) was mixed with Chromium-51 (5550 kBq)
sterilized through a 0.22-pm filter, and labeled therewith at 37°C in 5% CO2 for 1 hour. The labeled cells were washed three times

with a medium for ADCC and resuspended at a concentration of 2x1 0 cells/ml in a medium for ADCC to prepare target cells.
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3)-2-3 $1Cr release assay

[0229] The target cells (2><105 cells/ml) were dispensed at 50 pl/well to a 96-well U-bottom microplate. 50 pl of SH348-1, SH357-
1, or an isotype contral antibody (mlgG2a) diluted to 2.5 pg/ml (in terms of a final concentration after addition of the effector cells)

with a medium for ADCC was added thereto and incubated at 4°C for 1 hour. 100 pl of the effector cells (1.5><107 cells/ml) was
added thereto and incubated overnight at 37°C in 5% CO2. On the next day, the supernatant was collected into LumaPlate
(manufactured by PerkinElmer). The dose of released gamma rays was measured using a gamma counter. The cell lysis rate

attributed to the ADCC activity was calculated according to the following equation:
Cell lysis rate (%) = (A-B)/(C-B)x100

1. A: counts in sample wells

2. B: an average (n = 3) of counts in spontaneous release (antibody/effector cell-nonsupplemented wells). Instead of the
antibody and the effector cells, 50 pl and 100 pl, respectively, of a medium for ADCC were added. The other procedures
were performed in the same way as in the sample wells.

3. C: an average (n = 3) of counts in the maximum release (wells containing the target cells dissolved in a detergent). 50 ul of
a medium for ADCC was added instead of the antibody, and 100 pl of a medium for ADCC containing 2% (v/v) Triton-X100
was added instead of the effector cells. The other procedures were performed in the same way as in the sample wells.

[0230] Figure 3 shows an average of three experiments, wherein the error bar represents a standard deviation, and the P value
was calculated by Student's t-test. As a result, the antibody SH348-1 exhibited cell lysis activities of 8.2%, 9.1%, and 4.7% against
the MDA-MB-231 cells (Figure 3A), the A549 cells (Figure 3B), and the PC-3 cells (Figure 3C), respectively. The antibody SH357-
1 exhibited cell lysis activities of 8.8%, 13.0%, and 9.0% against the MDA-MB-231 cells (Figure 3A), the A549 cells (Figure 3B),
and the PC-3 cells (Figure 3C), respectively. These results demonstrated that both the antibodies have an ADCC activity against
MDA-MB-231 cells, A549 cells, and PC-3 cells.

3)-3 CDC activity

[0231] MDA-MB-231, A549, or PC-3 cells suspended in 10% FBS-containing RPMI1640 (with antibiotics) were seeded at 5000
cells/well onto a 96-well microplate and cultured overnight at 37°C in 5% CO». On the next day, SH348-1, SH357-1, or an isotype
control antibody (mlgG2a) diluted to 25 pg/ml (in terms of a final concentration after addition of complements) with 10% FBS-
containing RPMI1640 (with antibiotics) was added thereto and incubated at 4°C for 1 hour. Rabbit complements (manufactured by
CEDARLANE, #CL3051) diluted to 30% with RPMI1640 were added thereto at a final concentration of 5%, then incubated at 37°C
in 5% CO2 for 1 hour, and further left standing at room temperature for 30 minutes. To measure the cell viability, CellTiter-Glo
Luminescent Cell Viability Assay (manufactured by Promega Corp.) was added in an amount equal to that of the culture solution,
and the mixture was stirred at room temperature for 10 minutes. Then, the amount of light emitted was measured using a plate

reader. The cell viability was calculated according to the following equation:
Cell viability (%) = (a-b)/(c-b)x100

1. a: the amount of light emitted from sample wells

2. b: an average (n = 8) of the amount of light emitted as a background (cell/antibody-nonsupplemented wells). 10% FBS-
containing RPMI1640 (with antibiotics) was added, instead of the seeded cells, in an amount equal to that of the cell
suspension, and 10% FBS-containing RPMI1640 (with antibiotics) was added, instead of the antibody, in an amount equal
to that of the antibody dilution. The other procedures were performed in the same way as in the sample wells.

3. c: an average (n = 3) of the amount of light emitted from antibody-nonsupplemented wells. 10% FBS-containing RPMI1640
(with antibiotics) was added, instead of the antibody, in an amount equal to that of the antibody dilution. The other
procedures were performed in the same way as in the sample wells.

[0232] Figure 4 shows an average of three experiments, wherein the error bar represents a standard deviation, and the P value
was calculated by Student's t-test. As a result, the antibody SH348-1 induced 44%, 31%, and 41% decreases in the cell viability of
the MDA-MB-231 cells (Figure 4A), the A549 cells (Figure 4B), and the PC-3 cells (Figure 4C), respectively, in the presence of
the complements. The antibody SH357-1 also induced 65%, 60%, and 65% decreases in the cell survival rates of the MDA-MB-
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231 cells (Figure 4D), the A549 cells (Figure 4E), and the PC-3 cells (Figure 4F), respectively, in the presence of the
complements. These results demonstrated that both the antibodies have a CDC activity against MDA-MB-231 cells, A549 cells,
and PC-3 cells.

3)-4 Epitope determination

3)-4-1 Preparation of truncated EPHA2 polypeptides (rFnlll-NC, rFnlli-N, and rFnlil-C)

[0233] Escherichia coli BL21 and Escherichia coli Origami (DE3) (manufactured by Novagen) were separately transformed with
the expression plasmid prepared in paragraph 1)-1-3, and cultured in an LB medium supplemented with 50 pg/ml ampicillin
(manufactured by Sigma-Aldrich, Inc.). Expression of truncated EPHAZ2 polypeptides was induced using Autoinduction System
(manufactured by Novagen) for BL21 and the addition of 0.5 mM IPTG for Origami (DE3). The bacterial cells were collected by
centrifugation at 6000 rpm for 20 minutes, then suspended in a homogenizing buffer (50 mM Tris HCI, pH 7.5, 150 mM NaCl, 0.1%
(v/v) Triton-X100, 10% (v/v) glycerol), and then sonicated on ice. The supernatant was collected by centrifugation at 14000 rpm
for 15 minutes and applied to 0.5 ml of Ni-NTA (manufactured by Invitrogen Corp.). The Ni-NTA was washed with a washing buffer
(50 mM Tris-HCI, pH 7.5, 150 mM NaCl, 50 mM imidazole, 10% (v/v) glycerol), followed by elution with an eluting buffer (50 mM
Tris-HCI, pH 7.5, 150 mM NaCl, 400 mM imidazole, 10% (v/v) glycerol). The eluted samples were further purified by gel filtration
column chromatography (Superdex 75 10/300; manufactured by GE Healthcare Bio-Sciences Corp.) using PBS as a solvent. The
protein concentrations of the obtained recombinant proteins were measured using Protein Assay (manufactured by Bio-Rad
Laboratories, Inc).

3)-4-2 Preparation of EPHB2 extracellular region polypeptide (rEPHB2-ECD)

[0234] To express EPHB2-ECD, FreeStyle 293-F cells were transfected with pcDNA3.1-EphA2-ECD using 293fectin and cultured
at 37°C in 8% CO» for 72 hours. After the culture, the culture solution was collected by centrifugation and used as a source for
rEPHB2-ECD purification. The obtained culture supernatant was dialyzed against 20 mM Tris-HCI, pH 7.5, using a dialysis tube
having a molecular cutoff of 15000, then filtered through a filter (0.45 pm, PES), and then applied to HiPrep 16/10 Q XL
equilibrated with 20 mM Tris-HCI, pH 7.5. Elution was performed with a linear concentration gradient of NaCl (20 mM Tris-HCI, pH
7.5, 0-1 M NaCl). An aliquot of the eluted fractions was separated by SDS-PAGE. Then, the gel was CBB-stained to confirm that
there were rEPHB2-ECD-containing fractions. Next, the rEPHB2-ECD-containing fractions were combined and applied to HiLoad
26/60 Superdex 200 pg equilibrated with PBS. After elution with PBS, an aliquot of the elution fractions was separated by SDS-
PAGE. Then, the gel was CBB-stained to confirm that there were rEPHB2-ECD-containing fractions. The rEPHB2-ECD-containing
fractions were combined and used as an antigen for epitope determination. The protein concentration was measured using BCA
Protein Assay Reagent.

3)-4-3 Determination of binding sites in antigens by ELISA

[0235] rEPHA2-ECD, rFnlll-NC, rFnlll-N, rFnlll-C, or a control protein rEPHB2-ECD was diluted to 1 pg/ml with PBS, then
dispensed at 100 pl/well onto an immunoplate (manufactured by Nunc, #442404), and incubated overnight at 4°C to thereby
adsorb the protein to the plate. On the next day, the solution in the wells was removed, and a Block Ace solution (one pouch of
Block Ace powder was dissolved in 100 ml of ultrapure water) diluted 4 times with PBS was dispensed at 200 pl/well and incubated
at room temperature for 1 hour. The solution in the wells was removed, and SH348-1, SH357-1, or an isotype control antibody
(migG2a) diluted to 5 pg/ml with Diluting Buffer (PBS, 0.05% (viv) Tween 20) was then added at 50 pl/well. The plate was
incubated at room temperature for 1 hour. Then, the solution in the wells was removed, and the wells were washed twice with a
diluting buffer. Goat anti-Mouse IgG, Peroxidase Conjugated, diluted 3000 times with Diluting Buffer was added at 50 pl/well and
incubated at room temperature for 1 hour. The solution in the wells was removed, and the wells were washed twice with Diluting
Buffer. Then, a color reaction was performed with stirring by the addition of OPD Color Developing Solution at 100 pl/well. After
color development, the color reaction was terminated by the addition of 1 M HCI at 100 pl/well. The absorbance at 490 nm was
measured using a plate reader.

[0236] Figure 5A shows the EPHA2 domain structure prediction (NCBI CDD version 2.11, CBS TMHMM Server v.2.0) and the
positions of EPHA2-ECD, Fnlll-NC, Fnlll-N, and Fnlll-C in EPHA2. Ligand-BD represents a ligand-binding domain, FN3 represents
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a fibronectin type 3 domain, TM represents a transmembrane region, Trk kinase represents a tyrosine kinase domain, and SAM
represents a SAM domain.

[0237] Recombinant proteins of the EPHA2 extracellular region (EPHA2-ECD), the region containing two fibronectin type 3
domains (Fnlll-NC), the region containing the N-terminal fibronectin type 3 domain (Fnlll-N}, and the region containing the C-
terminal fibronectin type 3 domain (Fnlll-C) were prepared and studied for their binding activities with respect to SH348-1 and
SH357-1. As a result, the antibodies SH348-1 and SH357-1 exhibited binding activities with respect to rEPHA2-ECD, rFnlll-NC,
and rFnlI-C (Figure 5B). Thus, the antibodies SH348-1 and SH357-1 were shown to bind to a region from amino acids 426 to 534
containing the C-terminal fibronectin type 3 domain (amino acid sequence represented by amino acid Nos. 426 to 534 of SEQ ID
NO: 8 in the sequence listing).

(Example 4) In vivo antitumor effect

[0238] MDA-MB-231 cells were dissociated from a culture flask by trypsin treatment and then suspended in 10% FBS-containing
RPMI1640 (with antibiotics). After centrifugation, the supernatant was removed. The cells were washed twice with the same
medium as above, then suspended in BD Matrigel Basement Membrane Matrix (manufactured by BD Biosciences), and

subcutaneously transplanted at a concentration of 5x108 cells/mouse into the dorsal region of 6-week-old BALB/cAJcl-nu/nu
((CLEA Japan, Inc.). When the day of transplantation is defined as day 0, SH348-1 or SH357-1 was intraperitoneally administered
at a dose of 500 pg/mouse on days 9, 16, 23, and 30. PBS having the same volume (500 pl) as that of the antibody was
intraperitoneally administered as a control. The tumor volume was measured on days 9, 13, 16, 20, 23, 28, 30, 34, and 37 to
study the antitumor effect attributed to the antibody administration. As a result, tumor growth was significantly inhibited in the
SH348-1-and SH357-1-administered groups compared to in the PBS-administered group (in the tumor volume comparison with
the PBS-administered group on day 37, P values for SH348-1 and SH357-1 were both P<0.001; the P values were calculated by
Student's t-test). Moreover, the tumor growth inhibitory rate (= 100-(average of tumor volumes of the antibody-administered
group)/(average of tumor volumes of the PBS-administered group)x100) on day 37 was 89.5% for SH348-1 and 84.1% for
SH357-1. Their very strong antitumor effects were observed in vivo (Figures 6A and 6B).

[0239] Of 14 anti-EPHA2 monoclonal antibodies studied for their antitumor effects on the MDA-MB-231 cell-transplanted mice,
only the antibodies SH348-1 and SH357-1 binding to Fnlll-C were shown to be effective (Table 1).

[0240] These results demonstrated that SH348-1 and SH357-1 are antibodies which recognize the previously unreported epitope
(amino acid sequence represented by amino acid Nos. 426 to 534 of SEQ ID NO: 8 in the sequence listing) and exhibit an
antitumor effect. Moreover, the region to which SH348-1 or SH357-1 binds was shown to serve as a promising target of anti-tumor
monoclonal antibodies targeted for EPHA2.

[Table 1]
Table 1
Antibody Binding activityto arfigen Inhibitory effect on tumor growth (in vivo)
rEPHA2-ECD § rFnlllk-NC { rFnlll-N | rFnlll-C

SH 3481 + + - + +
SH 357-1 + + - + +
Ab 571 + + + - -
Ab 65-1 + - - - -
Ab 96-1 + - - - -
Ab 100-1 + - - - -
Ab 105-1 + - - - -
Ab 106-13 + - - - -
Ab 136-1 + - - - -
Ab 148-1 + - - - -
Ab 1514 + - - - -
Ab230-1 + + + - -
Ab 373-1 + - - - -
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Antibod Binding activity to antigen Infibit fect on & th (i
Nipo N ory erect on tumor gro n 0
0% T EPHAZ-ECD | FllENC | rFnlllN | rFalll-C oriory umor growth (in vivo)

Ab 382-1 + - - - -

(Example 5) Identification of SH348-1 and SH357-1 antibody genes

[0241] To determine the heavy and light chain N-terminal amino acid sequences of the mouse anti-human EPHA2 antibodies
SH348-1 and SH357-1, an aliquot of a solution containing the SH348-1 or SH357-1 purified in paragraph 2)-8 was separated by
SDS-PAGE. The proteins in the gel thus separated were transferred from the gel to a PVDF membrane (0.45 pm in pore size;
manufactured by Invitrogen Corp.). The PVDF membrane was washed with a washing buffer (25 mM NaCl, 10 mM sodium borate
buffer, pH 8.0), then stained by soaking in a staining solution (50% methanol, 20% acetic acid, 0.05% Coomassie Brilliant Blue)
for 5 minutes, and then destained with 90% methanol. Band portions corresponding to the heavy and light chains (heavy chain:
the band with smaller mobility, light chain: the band with larger mobility) visualized on the PVYDF membrane were excised, and an
attempt was made to identify their respective N-terminal amino acid sequences by an automatic Edman method (see Edman, P,
et al. (1967) Eur. J. Biochem. 1, 80) using Procise (registered trademark) cLC Protein Sequencer Model 492cLC (Applied
Biosystems). For the SH348-1 heavy chain, the amino acid sequence could not be identified by the method. Therefore, the N-
terminal pyroglutamic acid was removed using Pfu Pyroglutamate Aminopeptidase (manufactured by TAKARA BIO INC.), and the
same procedure as above was then performed to identify an amino acid sequence starting at the second amino acid from the N-
terminus.

[0242] As a result, the amino acid sequence (starting at the second amino acid from the N-terminus) of the band corresponding
to the SH348-1 heavy chain was

-Q-L-V-Q-S-G-P (SEQ ID NO: 26 in the sequence listing).

The N-terminal amino acid sequence of the band corresponding to the SH348-1 light chain was
D-V-L-M-T-Q-S-P-L-S-L (SEQ ID NO: 27 in the sequence listing).

The N-terminal amino acid sequence of the band corresponding to the SH357-1 heavy chain was
Q--Q-L-V-Q-S-G-P (SEQ ID NO: 28 in the sequence listing).

The N-terminal amino acid sequence of the band corresponding to the SH357-1 light chain was
D-V-L-M-T-Q-T-P-L-S-L-P-V-S-L-G-D-Q-A (SEQ ID NO: 29 in the sequence listing).

These amino acid sequences were compared with antibody amino acid sequence database prepared by Kabat et al. (see Kabat,
E.A. et al,, (1991) in Sequences of Proteins of Immunological Interest Vol. | and Il, U.S. Department of Health and Human
Services). As a result, the subtype of the SH348-1 heavy chain (y2a chain) was miscellaneous, and the subtype of the light chain
was kappa light Il. Moreover, the subtype of the SH357-1 heavy chain (y2a chain) was determined to be miscellaneous, and the
subtype of the light chain was determined to be kappa light Il.

[0243] Thus, the following oligonucleotide primers were synthesized, which respectively hybridized to the 5'-terminal region of an
antibody gene coding region belonging to these mouse subtypes and the 3'-terminal region thereof containing a stop codon (see
Kabat et al., ibid; Matti Kartinen et al. (1988) 25, 859-865; and Heinrich, G. et al. (1984) J. Exp. Med. 159, p. 417-435):

5'-cagatccagttggtgcagtctggacct-3' (DB3F1: sequence listing sequence ID No. 30)
5'-aagatatctcatttacccggagtccgggagaa-3' (MIG2AEVR1: sequence listing sequence ID No. 31)
5'-aagaaticatgaagttgcctgttagg-3' (MK19EIF 1: sequence listing sequence ID No. 32)

5'-aagatatcttaacactcattcctgttgaagct-3' (KEVR1: sequence listing sequence ID No. 33)

[0244] To clone cDNAs encoding the SH348-1 and SH357-1 heavy and light chains, mRNA was prepared from the SH348-1- or
SH357-1-producing hybridomas using Quick Prep mRNA Purification Kit (manufactured by GE Healthcare Bio-Sciences Corp.,
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#27-9254-01). From each mRNA thus obtained, cDNA encoding each antibody heavy or light chain was amplified using TaKaRa
One Step RNA PCR Kit (AMV) (manufactured by TAKARA BIO INC., #RR024A) and the primer set for the heavy chain
(combination of DB3F1 and MIG2AEVR1) or the primer set for the light chain (combination of MK19EIF1 and KEVR1). These
cDNAs amplified by PCR were cloned using Zero Blunt TOPO PCR Cloning Kit (manufactured by Invitrogen Corp.). Each of the
cloned heavy and light chain nucleotide sequences was determined using a gene sequence analyzer ("ABI PRISM 3700 DNA
Analyzer; Applied Biosystems" or "Applied Biosystems 3730x Analyzer; Applied Biosystems"). In the sequencing reaction,
GeneAmp 9700 (Applied Biosystems) was used.

[0245] The determined nucleotide sequence of the cDNA encoding the SH348-1 heavy chain is represented by SEQ ID NO: 34 in
the sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 35. The nucleotide sequence of the
cDNA encoding the SH348-1 light chain is represented by SEQ ID NO: 36 in the sequence listing, and the amino acid sequence
thereof is represented by SEQ ID NO: 37 in the sequence listing. The nucleotide sequence of the cDNA encoding the SH357-1
heavy chain is represented by SEQ ID NO: 38 in the sequence listing, and the amino acid sequence thereof is represented by
SEQ ID NO: 39. The nuclectide sequence of the cDNA encoding the SH357-1 light chain is represented by SEQ ID NO: 40 in the
sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 41. Sequences represented by nucleotide
Nos. 1 to 27 and 1327 to 1350 of SEQ ID NO: 34, a sequence represented by nucleotide Nos. 637 to 660 of SEQ ID NO: 36,
sequences represented by nucleotide Nos. 1 to 27 and 1327 to 1350 of SEQ ID NO: 38, and a sequence represented by
nucleotide Nos. 637 to 660 of SEQ ID NO: 40 are sequences derived from the primers.

[0246] Moreover, the amino acid sequences of these heavy and light chains were analyzed by comparison with antibody amino
acid sequence database prepared by Kabat et al. (see Kabat, E.A., et al. (1991) in "Sequence of Proteins of Immunological
Interest Vol. | and II'; U.S. Department of Health and Human Services). As a result, the SH348-1 heavy chain was shown to have
an amino acid sequence represented by amino acid Nos. 1 to 119 of SEQ ID NO: 35 in the sequence listing as a variable region
and have an amino acid sequence represented by amino acid Nos. 120 to 449 thereof as a constant region. Moreover, the
SH348-1 light chain was shown to have an amino acid sequence represented by amino acid Nos. 1 to 112 of SEQ ID NO: 37 in
the sequence listing as a variable region and have an amino acid sequence represented by amino acid Nos. 113 to 219 thereof
as a constant region.

[0247] The SH357-1 heavy chain was shown to have an amino acid sequence represented by amino acid Nos. 1 to 119 of SEQ
ID NO: 39 in the sequence listing as a variable region and have an amino acid sequence represented by amino acid Nos. 120 to
449 thereof as a constant region. Moreover, the SH357-1 light chain was shown to have an amino acid sequence represented by
amino acid Nos. 1 to 112 of SEQ ID NO: 41 in the sequence listing as a variable region and have an amino acid sequence
represented by amino acid Nos. 113 to 219 thereof as a constant region.

[0248] The nuclectide sequence encoding the SH348-1 heavy chain variable region is represented by SEQ ID NO: 42 in the
sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 43. The nucleotide sequence encoding the
SH348-1 heavy chain constant region is represented by SEQ ID NO: 44, and the amino acid sequence thereof is represented by
SEQ ID NO: 45. The nucleotide sequence encoding the SH348-1 light chain variable region is represented by SEQ ID NO: 46 in
the sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 47. The nucleotide sequence encading
the SH348-1 light chain constant region is represented by SEQ ID NO: 48, and the amino acid sequence thereof is represented
by SEQ ID NO: 49. Sequences represented by nuclectide Nos. 1 to 27 of SEQ ID NO: 42, a sequence represented by nucleotide
Nos. 970 to 993 of SEQ ID NO: 44, and sequences represented by nucleotide Nos. 301 to 324 of SEQ ID NO: 48, are sequences
derived from the primers.

[0249] Moreover, the nucleotide sequence encoding the SH357-1 heavy chain variable region is represented by SEQ ID NO: 50
in the sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 51. The nucleotide sequence
encoding the SH357-1 heavy chain constant region is represented by SEQ ID NO: 52, and the amino acid sequence thereof is
represented by SEQ ID NO: 53. The nucleotide sequence encoding the SH357-1 light chain variable region is represented by
SEQ ID NO: 54 in the sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 55. The nucleotide
sequence encoding the SH357-1 light chain constant region is represented by SEQ ID NO: 56, and the amino acid sequence
thereof is represented by SEQ ID NO: 57. Sequences represented by nucleotide Nos. 1 to 27 of SEQ ID NO: 50, a sequence
represented by nucleotide Nos. 970 to 993 of SEQ ID NO: 52, and sequences represented by nucleotide Nos. 301 to 324 of SEQ
ID NO: 56 are sequences derived from the primers.

[0250] Furthermore, the positions and sequences of CDRs in each of the amino acid sequences of the heavy and light chain

variable regions were analyzed and determined by homology comparison with an antibody amino acid sequence database
prepared by Kabat et al. (see Kabat, E.A., et al. (1991) ibid). According to the document, even different antibodies have
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framework regions which have an amino acid length almost equal to each other and are observed to have amino acid sequence
commonality in the variable regions, if they are in the same subtype. On the other hand, CDRs are specific sequences flanked by
these framework regions. Thus, the amino acid sequences of the heavy and light chains were analyzed by comparison with those
of the same subtype thereas. As a result, CDRs in the SH348-1 heavy chain were determined to have amino acid sequences
represented by amino acid Nos. 26 to 35 of SEQ ID NO: 35 in the sequence listing (CDRH1), amino acid Nos. 50 to 66 thereof

(CDRHp), and amino acid Nos. 99 to 108 thereof (CDRH3). CDRs in the SH348-1 light chain were determined to have amino acid
sequences represented by amino acid Nos. 24 to 39 of SEQ ID NO: 37 in the sequence listing (CDRL1), amino acid Nos. 55 to 61
thereof (CDRL2), and amino acid Nos. 94 to 102 thereof (CDRL3). CDRs in the SH357-1 heavy chain were determined to have
amino acid sequences represented by amino acid Nos. 26 to 35 of SEQ ID NO: 39 in the sequence listing (CDRH4), amino acid
Nos. 50 to 66 thereof (CDRHp), and amino acid Nos. 99 to 108 thereof (CDRH3). CDRs in the SH357-1 light chain were

determined to have amino acid sequences represented by amino acid Nos. 24 to 39 of SEQ ID NO: 41 in the sequence listing
(CDRL1), amino acid Nos. 55 to 61 thereof (CDRL2), and amino acid Nos. 94 to 102 thereof (CDRL3).

[0251] The nucleotide sequence encoding the SH348-1 CDRH1 is represented by SEQ ID NO: 58 in the sequence listing, and
the amino acid sequence thereof is represented by SEQ ID NO: 59. The nucleotide sequence encoding the SH348-1 CDRHy is

represented by SEQ ID NO: 60, and the amino acid sequence thereof is represented by SEQ ID NO: 61. The nucleotide
sequence encoding the SH348-1 CDRHs is represented by SEQ ID NO: 62, and the amino acid sequence thereof is represented
by SEQ ID NO: 63. The nuclectide sequence encoding the SH348-1 CDRL 1 is represented by SEQ ID NO: 64, and the amino acid
sequence thereof is represented by SEQ ID NO: 65. The nucleotide sequence encoding the SH348-1 CDRL2 is represented by
SEQ ID NO: 66, and the amino acid sequence thereof is represented by SEQ ID NO: 67. The nucleotide sequence encoding the
SH348-1 CDRL3 is represented by SEQ ID NO: 68, and the amino acid sequence thereof is represented by SEQ ID NO: 69.
Moreover, the nucleotide sequence encoding the SH357-1 CDRH1 is represented by SEQ ID NO: 70, and the amino acid
sequence thereof is represented by SEQ ID NO: 71. The nucleotide sequence encoding the SH357-1 CDRHy is represented by
SEQ ID NO: 72, and the amino acid sequence thereof is represented by SEQ ID NO: 73. The nucleotide sequence encoding the
SH357-1 CDRHg is represented by SEQ ID NO: 74, and the amino acid sequence thereof is represented by SEQ ID NO: 75. The
nucleotide sequence encoding the SH357-1 CDRL1 is represented by SEQ ID NO: 76, and the amino acid sequence thereof is
represented by SEQ ID NO: 77. The nucleotide sequence encoding the SH357-1 CDRL3> is represented by SEQ ID NO: 78, and
the amino acid sequence thereof is represented by SEQ ID NO: 79. The nucleotide sequence encoding the SH357-1 CDRL3 is
represented by SEQ ID NO: 80, and the amino acid sequence thereof is represented by SEQ ID NO: 81.

(Example 6) Binding activity of anti-EPHA2 antibody to EPHA2 extracellular region

[0252] A solution of an EPHAZ2 extracellular region polypeptide (manufactured by R&D Systems, Inc., #3035-A2-100) or bovine
serum albumin (in the description below and the figures, abbreviated to "BSA") as a control diluted to 1 pg/ml with PBS was
dispensed at 100 pliwell onto an immunoplate (manufactured by Nunc, #442404) and incubated overnight at 4°C to thereby
adsorb the protein to the plate.

[0253] On the next day, the solution in the wells was removed, and a Block Ace solution (one pouch of Block Ace powder
(manufactured by Dainippon Sumitomo Pharma Co., Ltd. (Show Brand Milk Products Co., Ltd.)) was dissolved in 100 ml of
ultrapure water) diluted 4 times with PBS was dispensed at 200 pl/well and incubated at room temperature for 1 hour. The wells
were washed twice with Diluting Buffer (PBS, 0.05% (viv) Tween 20). Then, SH348-1, SH357-1, and Ab96-1 were separately

diluted with PBS to a concentration of 1.25x10™% ug/ml, 1.25x107 pg/ml, 1.25x102 pgiml, 1.25x10~" pg/ml, 1.25 pg/ml, 12.5
pg/mi, or 125 pg/ml, and the resulting solution (containing 0.05% (v/v) (final concentration) Tween 20) was added at 100 pl/well.

[0254] The plate was incubated at room temperature for 1 hour. Then, the solution in the wells was removed, and the wells were
washed twice with Diluting Buffer. Goat anti-Mouse IgG, Peroxidase Conjugated (manufactured by Millipore (Chemicon),
#AP181P) diluted 1000 times with Diluting Buffer was added at 100 pl/well and incubated at room temperature for 1 hour. The
solution in the wells was removed, and the wells were washed twice with Diluting Buffer. Then, a color reaction was performed with
stirring by the addition of OPD Color Developing Solution at 100 pl/well. After color development, the color reaction was
terminated by the addition of 1 M HCI at 100 pl/well. The absorbance at 490 nm was measured using a plate reader (Figure 7).

[0255] Figure 7A) shows the results of SH348-1, Figure 7B) shows the results of SH357-1, and Figure 7C) shows the results of
Ab96-1. In each graph, the absorbance is indicated in meantstandard deviation (n = 3). Stronger absorbance represents
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stronger binding activity. As shown in the graphs, all the antibodies SH348-1, SH357-1, and Ab96-1 exhibited no affinity for BSA,
demonstrating that they specifically bind to the EPHA2 extracellular region.

(Example 7) Influence of anti-EPHA2 antibody on ligand binding

[0256] An EPHAZ2 extracellular region polypeptide (manufactured by R&D Systems, Inc., #3035-A2-100)-immobilized immunoplate
was prepared according to the method described in Example 6. The immunoplate wells were washed twice with Diluting Buffer.
Then, SH348-1, SH357-1, Ab96-1, or Mouse IgGop Isotype Control (in the description below and the figures, abbreviated to
"migG2a"; manufactured by R&D Systems, Inc., #MAB003) as an isotype control antibody diluted to 10 pg/ml or 50 pg/ml with
Diluting Buffer was added at 100 pl/well. The plate was incubated at room temperature for 1 hour. Then, Recombinant Mouse
Ephrin-A1/Fc Chimera (in the description below and the figures, abbreviated to "Ephrin-A1/Fc"; manufactured by R&D Systems,
Inc., #602-A1-200) as a soluble ligand or Recombinant Human IgG4 Fc (in the description below and the figures, abbreviated to
"hG1Fc"; manufactured by R&D Systems, Inc., #110-HG-100) as a negative control protein for the soluble ligand was added at a

final concentration of 1 pg/ml and incubated at room temperature for 1 hour.

[0257] Next, according to the method described in Example 6, the solution in the wells was removed, and the wells were washed
with Diluting Buffer. Peroxidase AffiniPure Goat Anti-Human IgG Fcy Fragment Specific (Jackson ImmunoResearch Laboratories,
Inc., #109-035-098) was added thereto. A color reaction was performed using OPD Color Develping Solution. The absorbance at
490 nm was measured using a plate reader (Figure 8).

[0258] In Figure 8, the absorbance is indicated in meantstandard deviation (n = 3). The antibody Ab96-1 even at a
concentration of 10 pg/ml strongly inhibited the binding of the EPHAZ ligand ephrin-A1 to EPHAZ2. By contrast, the antibodies
SH348-1 and SH357-1, even when added at a concentration of 50 pug/ml (five times the concentration of Ab96-1), did not inhibit
the binding of Ephrin-A1/Fc to EPHA2. These results demonstrated that the antibodies SH348-1 and SH357-1 do not inhibit the
binding of Ephrin-A1/Fc to EPHA2.

(Example 8) Verification of inhibitory activity of anti-EPHA2 antibody against ephrin-A1-de pendent phosphorylation of
EPHA2 tyrosine residues

8)-1 Preparation of cell lysates

[0259] MDA-MB-231 cells suspended in RPMI1640 containing 10% FBS, 50 units/ml penicillin, and 50 pg/ml streptomycin
(hereinafter, abbreviated to "10% FBS-containing RPMI1640 (with antibiotics)") were seeded at 2.5x10° cells/well onto a 12-well
dish and cultured overnight at 37°C in 5% CO2. Next, the medium in the wells was discarded, and RPMI1640 was newly added
thereto. The cells were further cultured overnight at 37°C in 5% CO»2. Next, the medium in the wells was removed, and only

RPMI1640 or RPMI1640 containing the antibody (mlgG2a, SH348-1, or SH357-1) at a concentration of 10 ug/ml or 50 pg/ml was
added to each well and preincubated at 37°C in 5% CO2 for 1 hour.

[0260] To the thus-preincubated wells supplemented with only RPMI1640, a 1/50 volume of Ephrin-A1/Fc or hG1Fc (final

concentration of 1 pg/ml) or RPMI1640 with the same volume thereas (in Figure 9, represented by (-)) were added. Moreover, to
the wells supplemented with migG2a, SH348-1, or SH357-1, a 1/50 volume of Ephrin-A1/Fc (final concentration of 1 pg/ml) was
added.

[0261] The dishes were further incubated at 37°C in 5% COp for 15 minutes. After discarding of the supernatants, 1xcell Lysis

Buffer (manufactured by Cell Signaling Technology, Inc.) containing 1 mM PMSF (manufactured by Sigma-Aldrich, Inc.) and
Protease Inhibitor Cocktail (manufactured by Sigma-Aldrich, Inc., #P8340) (hereinafter, abbreviated to PPCLB) was added thereto
to lyse the cells. The lysates were centrifuged at 15000 rpm for 5 minutes, and the obtained supernatants were used as
immunoprecipitation samples. The protein concentrations of the samples were measured using BCA Protein Assay Reagent
(manufactured by PIERCE).

8)-2 Detection of phosphorylated state of EPHA2 by immunoprecipitation

37



DK/EP 2199390 T3

[0262] 25 ul of a suspension of Protein G magnetic beads (manufactured by NEW ENGLAND BiolLabs, Inc.) and 4 pg of anti-
EphA2 Antibody (manufactured by Santa Cruz Biotechnology, Inc., #sc-924) were added per sample, and the mixture was
inverted for mixing at 4°C for 2 hours. Next, FBS was added thereto at a final concentration of 10%, and the mixture was further
inverted for mixing at 4°C for 30 minutes. Next, the beads were washed with PPCLB. Next, 200 ug of the cell lysate supernatants
prepared in paragraph 8)-1 were added thereto, and the mixtures were inverted for mixing overnight at 4°C.

[0263] On the next day, the beads were washed three times with PPCLB. Then, SDS-Sample Buffer (56.3 mM Tris-HCI, pH 6.8,
1.8% (wv) SDS, 9% glycerol, 0.72 M 2-mercaptoethanol, 0.045 mg/ml bromophenol blue) was added to the beads, and the
mixtures were heated at 98°C for 5 minutes. The proteins dissociated from the beads were separated by SDS-PAGE.

[0264] The proteins were transferred from the gel to a PVDF membrane (0.45 um in pore size; manufactured by Millipore). The
PVDF membrane was blocked by shaking in sodium azide-free Blocking Solution (one pouch of Block Ace powder was dissolved
in 100 ml of ultrapure water, to which Tween 20 was then added at a final concentration of 0.1% (v/v)).

[0265] To detect the phosphorylated state of the EPHA2 tyrosine residues, the PVDF membrane was soaked in a solution of
Anti-Phosphotyrosine, recombinant 4G10 HRP-conjugate (manufactured by Upstate, #16-184) diluted 10000 times with sodium
azide-free Blocking Solution, and reacted at room temperature for 1 hour. The PVDF membrane was washed for 10 minutes three
times with TBST (50 mM Tris-HCI, pH 8.0, 138 mM NaCl, 2.7 mM KC1, 0.1% (v/v) Tween 20) and then further washed for 5
minutes three times with HyO. Signals were detected on a film for chemiluminescence using ECL Plus (manufactured by GE

Healthcare Bio-Sciences Corp.).

[0266] Next, to detect the immunoprecipitated EPHA2 present on this PYDF membrane, the PYDF membrane after the detection
of the phosphorylated state of the EPHAZ2 tyrosine residues was soaked in Stripping Solution (50 mM Tris-HCI, pH 6.8, 2% (w/v)
SDS, 100 mM 2-mercaptoethanol) and shaken at 55°C for 30 minutes. Then, the PVDF membrane was soaked in Quenching
Solution (TBST containing 1% (v/v) HoO2 and 0.1% (w/v) NaN3) and shaken at room temperature for 20 minutes to remove the
antibody on the PVDF membrane. The PVDF membrane was washed for 10 minutes three times with TBST and blocked in
Blocking Solution (one pouch of Block Ace powder was dissolved in 100 ml of ultrapure water, to which Tween 20 and sodium
azide were then added at final concentrations of 0.1% (v/v) and 0.02% (W), respectively). Then, the PYDF membrane was
soaked in a solution of an anti-EphA2 Antibody (manufactured by Santa Cruz Biotechnology, Inc., #sc-924) diluted 4000 times
with Blocking Solution, and reacted at room temperature for 1 hour. The PVDF membrane was washed for 10 minutes three times
with TBST. Then, the PVDF membrane was soaked in a solution of Anti-rabbit IgG, HRP-linked Antibody (manufactured by Cell
Signaling Technalogy, Inc., #7074) diluted 10000 times with TBST, and reacted at room temperature for 30 minutes. Then, this
PVDF membrane was washed for 10 minutes three times with TBST. Then, signals were detected on a film for chemiluminescence
using ECL Plus.

[0267] The soluble ligand Ephrin-A1/Fc-induced phosphorylation of EPHA2 tyrosine residues was not inhibited by the isotype
control antibody mlgG2a but was inhibited in a dose-dependent manner by the addition of the antibodies SH348-1 and SH357-1
(Figure 9).

[0268] These results demonstrated that the antibodies SH348-1 and SH357-1 do not inhibit the binding of the ligand ephrin-A1
to EPHAZ2 but inhibit the ligand-induced phosphorylation of EPHA2 tyrosine residues.

(Example 9) Epitope identification for anti-EPHA2 antibody

[0269] Deletion mutants of EPHAZ2 consisting of a region shown in Figure 10 were prepared, and a region binding to SH348-1 or
SH357-1 was determined.

9)-1 Preparation of deletion mutants of EPHA2

[0270] To express deletion mutants of EPHA2 as proteins having GST-Tag and His-Tag added to the N-terminus and S-Tag
added to the C-terminus, the following primers were synthesized, and gene fragments amplified by a method shown below were
cloned into pET-49b (+) (manufactured by Novagen):

5'-attaggatccgagcttcegtactgecagtgte-3' (primer N1: sequence ID No. 82)
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5'-attaggatccgeccceccaaggtgaggcet-3' (primer N2: sequence ID No. 83)
5'-attaggatccggtcacttaccgcaagaagggaga-3' (primer N3: sequence ID No. 84)
5'-attaggatccggtccaggtgcaggceactgacg-3' (primer N4: sequence ID No. 85)
5'-aattaagcttgccgecaatcaccgecaagtt-3' (primer C1: sequence ID No. 86)
5'-aattaagcttgttgccagatccetccggggac-3' (primer C2: sequence ID No. 87)
5'-aattaagcttcaggtaggtggtgtctggg-3' (primer C3: sequence ID No. 88)

5'-aattaagcttctegtacttccacactcgge-3' (primer C4: sequence ID No. 89)

[0271] Each region was amplified by PCR reaction using pcDNA-DEST40-EPHAZ as the template and a primer set: the primers
N1 and C1 for a region consisting of an amino acid sequence represented by amino acid Nos. 426 to 540 of SEQ ID NO: 8 in the
sequence listing (hereinafter, referred to as "m1"); the primers N1 and C2 for a region consisting of an amino acid sequence
represented by amino acid Nos. 426 to 534 thereof (hereinafter, referred to as "m2"); the primers N1 and C3 for a region
consisting of an amino acid sequence represented by amino acid Nos. 426 to 504 thereof (hereinafter, referred to as "m3"); the
primers N1 and C4 for a region consisting of an amino acid sequence represented by amino acid Nos. 426 to 470 thereof
(hereinafter, referred to as "m4"); the primers N2 and C2 for a region consisting of an amino acid sequence represented by amino
acid Nos. 439 to 534 thereof (hereinafter, referred to as "m5"); the primers N3 and C2 for a region consisting of an amino acid
sequence represented by amino acid Nos. 471 to 534 thereof (hereinafter, referred to as "m6"); the primers N4 and C2 for a
region consisting of an amino acid sequence represented by amino acid Nos. 505 to 534 thereof (hereinafter, referred to as
"m7"); the primers N2 and C3 for a region consisting of an amino acid sequence represented by amino acid Nos. 439 to 504
thereof (hereinafter, referred to as "m8"); and the primers N2 and C4 for a region consisting of an amino acid sequence
represented by amino acid Nos. 439 to 470 thereof (hereinafter, referred to as "m9"). The obtained PCR products were cleaved
with BamHI and Hindlll and subcloned into the BamHI/Hindlll site of pET-49b (+).

9)-2 Expression of deletion mutants of EPHA2

[0272] Escherichia coli BL21 (DE3) was transformed with the plasmid DNA constructed in paragraph 9)-1 or pET-49b (+) as a
negative control. The obtained transformants were cultured in an LB medium supplemented with 30 pg/ml kanamycin
(manufactured by Invitrogen Corp.). Expression of the deletion mutants of EPHA2 was induced using Autoinduction System
(manufactured by Novagen). The bacterial cells were collected by centrifugation and washed with PBS. Then, the bacterial cells
were lysed with a 2% SDS solution containing 1 mM PMSF and Protease Inhibitor Cocktail (manufactured by Sigma-Aldrich, Inc.,
#P8340). The supernatant was collected by centrifugation and used in epitope identification.

[0273] The expression level of proteins (consisting of pET-49b (+)-derived GST-Tag, His-Tag, and S-Tag and linker portions for

connecting them; in the description below and the figures, referred to as "Vec") expressed in the bacterial cell lysate of
Escherichia coli transformed with pET-49b (+) was estimated by a method described below. Dilution series of the Vec-expressing
bacterial cell lysate and dilution series of 6x His Protein Ladder (manufactured by QIAGEN) were separately dissolved in SDS-
Sample Buffer and heated at 98°C for 5 minutes. Then, the proteins were separated by SDS-PAGE, and the proteins in the gel
were transferred to a PVDF membrane. The PVDF membrane was blocked in TBST containing 5% BSA. Then, the PVDF
membrane was soaked in a solution of Penta-His HRP Conjugate (manufactured by QIAGEN) diluted 1000 times with TBST
containing 5% BSA, and reacted at room temperature for 1 hour. This PYDF membrane was washed for 10 minutes three times
with TBST. Then, signals were detected using ECL Plus. Signal intensity was compared between the dilution series of the Vec-
expressing bacterial cell lysate and the dilution series of 6x His Protein Ladder, and the concentration of the Vec protein
contained in the Vec-expressing bacterial cell lysate was estimated from the protein level per band contained in 6x His Protein
Ladder. Deletion mutants of EPHA2 with an amount that exhibited reactivity equivalent to that of 20 ng of Vec in Western blotting
using S-Tag Monoclonal Antibody (Novagen) were used in the subsequent epitope identification experiment.

9)-3) Epitope identification

[0274] The cell lysates containing the deletion mutants of EPHA2 prepared in paragraph 9)-2 were dissolved in SDS-Sample
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Buffer and heated at 98°C for 5 minutes. The resulting samples were separated by SDS-PAGE, and the proteins in the gels were
transferred to PYDF membranes. After the transfer, the PVDF membranes were blocked by shaking in Blocking Solution (one
pouch of Block Ace powder was dissolved in 100 ml of ultrapure water, to which Tween 20 and sodium azide were then added at
final concentrations of 0.1% (v/v) and 0.02% (w/v), respectively). Then, these PVYDF membranes were reacted overnight at 4°C in
Blocking Solution containing 2 pg/ml SH348-1 or SH357-1. These PVDF membranes were washed for 10 minutes three times with
TBST and further reacted at room temperature for 30 minutes in a solution of Anti-Mouse Ig, HRP-Linked Whole Ab Sheep diluted
5000 times with TBST. Subsequently, the PVDF membranes were washed for 10 minutes three times with TBST. Then, signals
were detected on a film for chemiluminescence using ECL Plus.

[0275] Next, the PVDF membranes were soaked in Stripping Solution (50 mM Tris-HCI, pH 6.8, 2% (w/v) SDS, 100 mM 2-
mercaptoethanol), then shaken at 55°C for 30 minutes, and then washed for 10 minutes three times with TBST. These PVDF
membranes were blocked in Blocking Solution and then washed for 10 minutes three times with TBST. The PVYDF membranes
were soaked in a solution of S-Tag Monoclonal Antibody diluted 10000 times with TBST, and reacted at room temperature for 30
minutes. The PVDF membranes were washed for 10 minutes three times with TBST. Then, the PVDF membranes were soaked in
a solution of Anti-Mouse lg, HRP-Linked Whole Ab Sheep diluted 5000 times with TBST, and reacted at room temperature for 30
minutes. Next, the PVDF membranes were washed for 10 minutes three times with TBST. Then, signals were detected on a film
for chemiluminescence using ECL Plus.

[0276] As a result, both the antibodies SH348-1 (Figure 11A) and SH357-1 (Figure 11C) exhibited binding activities only to m1,
m2, and m5. Moreover, in this procedure, the deletion mutants of EPHA2 were present in an almost constant amount on each of
the PVDF membranes (SH348-1: Figure 11B, SH357-1: Figure 11D). These results demonstrated that the antibodies SH348-1
and SH357-1 bind to a region consisting of an amino acid sequence represented by amino acid Nos. 439 to 534 of SEQ ID NO: 8
in the sequence listing in the EPHA2 amino acid sequence.

(Example 10) Design of humanized antibody

10)-1 De sign of humanized antibody of SH348-1

10)-1-1 Molecular modeling of SH348-1 variable regions

[0277] The molecular modeling of SH348-1 variable regions was conducted according to homology modeling (Methods in
Enzymology, 203, 121-153, (1991)). The primary sequences (three-dimensional structures derived from X-ray crystal structures
are available) of human immunoglobulin variable regions registered in Protein Data Bank (Nuc. Acid Res. 35, D301-D303 (2007))
were compared with the SH348-1 variable regions determined in Example 5. As a result, 2JEL and 1A4J were respectively
selected as sequences having the highest sequence homology to the SH348-1 light or heavy chain variable regions. The three-
dimensional structures of framework regions were prepared based on a "framework model' obtained by combining the
coordinates of 2JEL and 1A4J corresponding to the SH348-1 light and heavy chains. For SH348-1 CDRs, CDRL4, CDRLy,
CDRL3, CDRH4, and CDRHp were assigned to clusters 16A, 7A, 9A, 10A, and 10A, respectively, according to the classification of
Thornton et al. (J. Mol. Biol., 263, 800-815, (1996)). CDRH3 was classified in e (9) D according to the H3-rules (FEBS letters 399,
1-8 (1996)). Subsequently, the typical conformation of each CDR was incorporated in the framework model.

[0278] Finally, to obtain possible molecular models of the SH348-1 variable regions in terms of energy, an energy calculation
was conducted for excluding disadvantageous interatomic contact. These procedures were performed using a commercially
available three-dimensional protein structure prediction program Prime and coordinate search program MacroModel
(Schrodinger, LLC).

10)-1-2 Design of amino acid sequence of humanized SH348-1

[0279] Humanized SH348-1 antibodies were constructed according to CDR grafting (Proc. Natl. Acad. Sci. USA 86, 10029-10033
(1989)). Acceptor antibodies were selected based on amino acid homology within the framework regions. The sequences of the
SH348-1 framework regions were compared with those of all human frameworks registered in the Kabat Database (Nuc. Acid Res.
29, 205-206 (2001)) involving antibody amino acid sequences. A GSD2B5B10'CL antibody was selected as an acceptor due to
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their having, at 72%, the highest sequence homology between their framework regions. The amino acid residues of the framework
regions in GSD2B5B10'CL were aligned with the corresponding amino acid residues in SH348-1 to identify positions where
different amino acids therebetween were used. The positions of these residues were analyzed using the three-dimensional model
of SH348-1 thus constructed. Then, donor residues to be grafted on the acceptor were selected according to the criteria provided
by Queen et al. (Proc. Natl. Acad. Sci. USA 86, 10029-10033 (1989 )). Humanized SH348-1 sequences were determined by
transferring some selected donor residues to the acceptor antibody GSD2B5B10'CL. As a result, the humanized sequences of
two types of light chains and two types of heavy chains were obtained as shown below. Hereinafter, variable and constant regions
and CDRs were classified based on the antibody amino acid sequence database prepared by Kabat et al.

10-1-3) Humanization of SH348-1 light chain

10-1-3-1) hSH348-T1L-type light chain:

[0280] A humanized SH348-1 light chain was designed by substituting amino acid Nos. 2 (valine), 3 (leucine), 14 (serine), 15
(leucine), 17 (aspartic acid), 18 (glutamine), 50 (lysine), 79 (arginine), 88 (leucine), 105 (glycine), 109 (leucine), and 114
(alanine) of SH348-1 light chain variable region shown in SEQ ID NO: 37 of the sequence listing with isoleucine, valine, threonine,
proline, glutamic acid, proline, glutamine, lysine, valine, glutamine, valine, and threonine, respectively, and was designated as a
"hSH348-T1L-type light chain".

[0281] The nucleotide sequence encoding the hSH348-1-T1L-type light chain is represented by SEQ ID NO: 90 in the sequence
listing, and the amino acid sequence thereof is represented by SEQ ID NO: 91. The nucleotide sequence represented by
nucleotide Nos. 1 to 60 of SEQ ID NO: 90 is a secretion signal sequence. The nucleotide sequence represented by nucleotide
Nos. 61 to 402 thereof is a variable region. The nucleotide sequence represented by nucleotide Nos. 403 to 717 thereof is a
constant region. The nucleotide sequence represented by nucleotide Nos. 130 to 177 thereof is CDRL4. The nucleotide
sequence represented by nucleotide Nos. 223 to 243 thereof is CDRL2. The nucleotide sequence represented by nucleotide Nos.
340 to 363 thereof is CDRL3.

[0282] The amino acid sequence represented by amino acid Nos. 1 to 20 of SEQ ID NO: 91 of the sequence listing is a secretion
signal sequence. The amino acid sequence represented by amino acid Nos. 21 to 134 thereof is a variable region. The amino
acid sequence represented by amino acid Nos. 135 to 239 thereof is a constant region. The amino acid sequence represented by
amino acid Nos. 44 to 59 thereof is CDRL4. The amino acid sequence represented by amino acid Nos. 75 to 81 thereof is CDRL2.

The amino acid sequence represented by amino acid Nos. 114 to 121 thereof is CDRL3.

[0283] Moreover, the nucleotide sequence encoding the hSH348-1-T 1L-type light chain CDRL1 is represented by SEQ ID NO:
92 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID NO: 93, the nucleotide sequence of CDRL2
is represented by SEQ ID NO: 94 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID NO: 95, the
nucleotide sequence of CDRL3 is represented by SEQ ID NO: 96 in the sequence listing, and the amino acid sequence thereof is
represented by SEQ ID NO: 97.

10-1-3-2) hSH348-T3L-type light chain:

[0284] A humanized SH348-1 light chain was designed by substituting amino acid Nos. 14 (serine), 15 (leucine), 17 (aspartic
acid), 18 (glutamine), 50 (lysine), 79 (arginine), 88 (leucine), 105 (glycine), 109 (leucine), and 114 (alanine) of SH348-1 light
chain variable region shown in SEQ ID NO: 37 of the sequence listing with threonine, proline, glutamic acid, proline, glutamine,
lysine, valine, glutamine, valine, and threonine, respectively, and was designated as a "hSH348-1-T3L-type light chain".

[0285] The nucleotide sequence encoding the hSH348-1-T3L-type light chain is represented by SEQ ID NO: 98 in the sequence
listing, and the amino acid sequence thereof is represented by SEQ ID NO: 99. The nucleotide sequence represented by
nucleotide Nos. 1 to 60 of SEQ ID NO: 98 is a secretion signal sequence. The nucleotide sequence represented by nucleotide
Nos. 61 to 402 thereof is a variable region. The nucleotide sequence represented by nucleotide Nos. 403 to 717 thereof is a
constant region. The nucleotide sequence represented by nucleotide Nos. 130 to 177 thereof is CDRL4. The nucleotide

sequence represented by nucleotide Nos. 223 to 243 thereof is CDRL2. The nucleotide sequence represented by nucleotide Nos.
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340 to 363 thereof is CDRL3.

[0286] The amino acid sequence represented by amino acid Nos. 1 to 20 of SEQ ID NO: 99 of the sequence listing is a secretion
signal sequence. The amino acid sequence represented by amino acid Nos. 21 to 134 thereof is a variable region. The amino
acid sequence represented by amino acid Nos. 135 to 239 thereof is a constant region. The amino acid sequence represented by
amino acid Nos. 44 to 59 thereof is CDRL1. The amino acid sequence represented by amino acid Nos. 75 to 81 thereof is CDRLy.

The amino acid sequence represented by amino acid Nos. 114 to 121 thereof is CDRL3.

[0287] Moreover, the nucleotide sequence encoding the hSH348-1-T3L-type light chain CDRL1 is represented by SEQ ID NO:
100 in the sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 101, the nucleotide sequence of
CDRLz2 is represented by SEQ ID NO: 102 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID
NO: 103, the nucleotide sequence of CDRL3 is represented by SEQ ID NO: 104 in the sequence listing, and the amino acid
sequence thereof is represented by SEQ ID NO: 105.

10-1-4) Humanization of SH348-1 heavy chain

10-1-4-1) hSH348-1-T1H-type heavy chain:

[0288] A humanized SH348-1 heavy chain was designed by substituting amino acid Nos. 2 (isoleucine), 9 (proline), 11 (leucine),
16 (glutamic acid), 17 (threonine), 20 (isoleucine), 38 (lysine), 43 (lysine), 46 (lysine), 68 (phenylalanine), 69 (alanine), 70
(phenylalanine), 71 (serine), 72 (leucine), 73 (glutamic acid), 76 (alanine), 80 (phenylalanine), 82 (glutamine), 83 (isoleucine), 84
(asparagine), 85 (asparagine), 87 (lysine), 88 (asparagine), 93 (threonine), 95 (phenylalanine), 114 (threonine), and 115
(leucine) of SH348-1 heavy chain variable region shown in SEQ ID NO: 43 of the sequence listing with valine, alanine, valine,
serine, serine, valine, arginine, glutamine, glutamic acid, valine, threonine, isoleucine, threonine, alanine, aspartic acid, threonine,
tyrosine, glutamic acid, leucine, serine, serine, arginine, serine, valine, tyrosine, leucine and valine, respectively, and was
designated as a "hSH348-1-T1H-type heavy chain".

[0289] The nucleotide sequence encoding the hSH348-1-T 1H-type heavy chain is represented by SEQ ID NO: 106 in the
sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 107. The nucleotide sequence represented
by nucleotide Nos. 1 to 57 of SEQ ID NO: 106 is a secretion signal sequence. The nucleotide sequence represented by
nucleotide Nos. 58 to 414 thereof is a variable region. The nucleotide sequence represented by nucleotide Nos. 415 to 1404
thereof is a constant region. The nucleotide sequence represented by nucleotide Nos. 148 to 162 thereof is CDRH1. The
nucleotide sequence represented by nucleotide Nos. 205 to 255 thereof is CDRHy. The nucleotide sequence represented by

nucleotide Nos. 352 to 381 thereof is CDRL3.

[0290] The amino acid sequence represented by amino acid Nos. 1 to 19 of SEQ ID NO: 107 of the sequence listing is a
secretion signal sequence. The amino acid sequence represented by amino acid Nos. 20 to 138 thereof is a variable region. The
amino acid sequence represented by amino acid Nos. 139 to 468 thereof is a constant region. The amino acid sequence
represented by amino acid Nos. 50 to 54 thereof is CDRH4. The amino acid sequence represented by amino acid Nos. 69 to 85

thereof is CDRHyp. The amino acid sequence represented by amino acid Nos. 118 to 127 thereof is CDRH3.

[0291] Moreover, the nucleotide sequence encoding the hSH348-1-T1H-type heavy chain CDRH1 is represented by SEQ ID NO:

108 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID NO: 109, the nucleotide sequence of
CDRHjy is represented by SEQ ID NO: 110 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID

NO: 111, the nucleotide sequence of CDRH3 is represented by SEQ ID NO: 112 in the sequence listing, and the amino acid
sequence thereof is represented by SEQ ID NO: 113.

10-1-4-2) hSH348-1-T3H-type heavy chain:

[0292] A humanized SH348-1 heavy chain was designed by substituting amino acid Nos. 9 (proline), 11 (leucine), 16 (glutamic
acid), 17 (threonine), 20 (isoleucine), 38 (lysine), 43 (lysine), 73 (glutamic acid), 76 (alanine), 80 (phenylalanine), 82 (glutamine),
83 (isoleucine), 84 (asparagine), 85 (asparagine), 87 (lysine), 88 (asparagine), 93 (threonine), 95 (phenylalanine), 114
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(threonine), and 115 (leucine) of SH348-1 heavy chain variable domains shown in SEQ ID NO: 43 of the sequence listing with
alanine, valine, serine, serine, valine, arginine, glutamine, aspartic acid, threonine, tyrosine, glutamic acid, leucine, serine, serine,
arginine, serine, valine, tyrosine, leucine and valine, respectively, and was designated as a "hSH348-1-T3H-type heavy chain".

[0293] The nucleotide sequence encoding the hSH348-1-T3H-type heavy chain is represented by SEQ ID NO: 114 in the
sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 115. The nucleotide sequence represented
by nucleotide Nos. 1 to 57 of SEQ ID NO: 114 is a secretion signal sequence. The nucleotide sequence represented by
nucleotide Nos. 58 to 414 thereof is a variable region. The nucleotide sequence represented by nucleotide Nos. 415 to 1404
thereof is a constant region. The nucleotide sequence represented by nucleotide Nos. 148 to 162 thereof is CDRHq. The

nucleotide sequence represented by nucleotide Nos. 205 to 255 thereof is CDRHp. The nucleotide sequence represented by
nucleotide Nos. 352 to 381 thereof is CDRL3.

[0294] The amino acid sequence represented by amino acid Nos. 1 to 19 of SEQ ID NO: 115 of the sequence listing is a
secretion signal sequence. The amino acid sequence represented by amino acid Nos. 20 to 138 thereof is a variable region. The
amino acid sequence represented by amino acid Nos. 139 to 468 thereof is a constant region. The amino acid sequence
represented by amino acid Nos. 50 to 54 thereof is CDRH4. The amino acid sequence represented by amino acid Nos. 69 to 85

thereof is CDRHp. The amino acid sequence represented by amino acid Nos. 118 to 127 thereof is CDRH3.

[0295] Moreover, the nucleotide sequence encoding the hSH348-1-T3H-type heavy chain CDRH1 is represented by SEQ ID NO:

116 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID NO: 117, the nuclectide sequence of
CDRHy is represented by SEQ ID NO: 118 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID

NO: 119, the nucleotide sequence of CDRH3 is represented by SEQ ID NO: 120 in the sequence listing, and the amino acid
sequence thereof is represented by SEQ ID NO: 121.

10)-2 De sign of humanized antibody of SH357-1

10)-2-1 Molecular modeling of SH357-1 variable region

[0296] 2JEL and 1A4J were selected as sequences having the highest sequence homology to the SH357-1 light and heavy chain
variable regions, respectively, in the same way as in paragraph 10)-1-1. CDRL4, CDRLp, CDRL3, CDRH4, and CDRHy were

assigned to clusters 16A, 7A, 9A, 10A, and 10A, respectively. CDRH3 was classified in (9)D.

10)-2-2 Design of amino acid sequence for humanized SH357-1

[0297] A GSD2B5B10'CL antibody was selected as an acceptor in the same way as in paragraph 10)-1-2, and the sequence of
humanized SH357-1 was determined. As a result, the humanized sequences of two types of light chains and two types of heavy
chains were obtained as shown below.

10-2-3) Humanization of SH357-1 light chain

10-2-3-1) hSH357-1-T1L-type light chain:

[0298] A humanized SH357-1 light chain designed by substituting amino acid Nos. 2 (valine), 3 (leucine), 7 (threonine), 14
(serine), 15 (leucine), 17 (aspartic acid), 18 (glutamine), 50 (lysine), 88 (leucine), 105 (glycine), 109 (leucine), and 114 (alanine)
of S8H357-1 light chain shown in SEQ ID NO: 41 of the sequence listing with isoleucine, valine, serine, threonine, proline, glutamic
acid, proline, glutamine, valine, glutamine, valine, and threonine, respectively, was designated as a "hSH357-1-T1L-type light
chain”.

[0299] The nucleotide sequence encoding the hSH357-1-T1L-type light chain is represented by SEQ ID NO: 122 in the
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sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 123. The nucleotide sequence represented
by nucleotide Nos. 1 to 60 of SEQ ID NO: 122 is a secretion signal sequence. The nucleotide sequence represented by
nucleotide Nos. 61 to 402 thereof is a variable region. The nucleotide sequence represented by nucleotide Nos. 403 to 717
thereof is a constant region. The nucleotide sequence represented by nucleotide Nos. 130 to 177 thereof is CDRL4. The

nucleotide sequence represented by nucleotide Nos. 223 to 243 thereof is CDRL2. The nucleotide sequence represented by
nucleotide Nos. 340 to 363 thereof is CDRLa3.

[0300] The amino acid sequence represented by amino acid Nos. 1 to 20 of SEQ ID NO: 123 of the sequence listing is a
secretion signal sequence. The amino acid sequence represented by amino acid Nos. 21 to 134 thereof is a variable region. The
amino acid sequence represented by amino acid Nos. 135 to 239 thereof is a constant region. The amino acid sequence
represented by amino acid Nos. 44 to 59 thereof is CDRL4. The amino acid sequence represented by amino acid Nos. 75 to 81

thereof is CDRL2. The amino acid sequence represented by amino acid Nos. 114 to 121 thereof is CDRL3.

[0301] Moreover, the nucleotide sequence encoding the hSH357-1-T 1L-type light chain CDRL1 is represented by SEQ ID NO:

124 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID NO: 125, the nucleotide sequence of
CDRLy, is represented by SEQ ID NO: 126 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID

NO: 127, the nucleotide sequence of CDRL3 is represented by SEQ ID NO: 128 in the sequence listing, and the amino acid
sequence thereof is represented by SEQ ID NO: 129.

10-2-3-2) hSH357-1-T3L-type light chain:

[0302] A humanized SH357-1 light chain designed by substituting amino acid Nos. 7 (threonine), 14 (serine), 15 (leucine), 17
(aspartic acid), 18 (glutamine), 50 (lysine), 88 (leucine), 105 (glycine), 109 (leucine), and 114 (alanine) of SH357-1 light chain
shown in SEQ ID NO: 41 with serine, threonine, proline, glutamic acid, proline, glutamine, valine, glutamine, valine, and threonine,
respectively, was designated as a "hSH357-1-T3L-type light chain".

[0303] The nucleotide sequence encoding the hSH357-1-T3L-type light chain is represented by SEQ ID NO: 130 in the
sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 131. A nucleotide sequence represented
by nucleotide Nos. 1 to 60 of SEQ ID NO: 130 is a secretion signal sequence. A nucleotide sequence represented by nucleotide
Nos. 61 to 402 thereof is a variable region. A nucleotide sequence represented by nucleotide Nos. 403 to 717 thereof is a
constant region. A nucleotide sequence represented by nucleotide Nos. 130 to 177 thereof is CDRL 4. A nucleotide sequence

represented by nuclectide Nos. 223 to 243 thereof is CDRL2. A nucleotide sequence represented by nucleotide Nos. 340 to 363
thereof is CDRL3.

[0304] The amino acid sequence represented by amino acid Nos. 1 to 20 of SEQ ID NO: 131 of the sequence listing is a
secretion signal sequence. The amino acid sequence represented by amino acid Nos. 21 to 134 thereof is a variable region. The
amino acid sequence represented by amino acid Nos. 135 to 239 thereof is a constant region. The amino acid sequence
represented by amino acid Nos. 44 to 59 thereof is CDRL4. The amino acid sequence represented by amino acid Nos. 75 to 81

thereof is CDRL2. The amino acid sequence represented by amino acid Nos. 114 to 121 thereof is CDRL3.

[0305] Moreover, the nucleotide sequence encoding the hSH357-1-T3L-type light chain CDRL is represented by SEQ ID NO:
132 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID NO: 133, the nucleotide sequence of
CDRL3 is represented by SEQ ID NO: 134 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID
NO: 135, the nucleotide sequence of CDRL3 is represented by SEQ ID NO: 136 in the sequence listing, and the amino acid
sequence thereof is represented by SEQ ID NO: 137.

10-2-4) Humanization of SH357-1 heavy chain

10-2-4-1) hSH357-1-T1H-type heavy chain:

[0306] A humanized SH357-1 heavy chain was designed by substituting amino acid Nos. 2 (isoleucine), 9 (proline), 11 (leucine),
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18 (glutamic acid), 17 (threonine), 20 (isoleucine), 38 (lysine), 43 (lysine), 46 (lysine), 68 (phenylalanine), 89 (alanine), 70
(phenylalanine), 71 (serine), 72 (leucine), 73 (glutamic acid), 76 (alanine), 82 (glutamine), 83 (isoleucine), 85 (asparagine), 87
(lysine), 88 (asparagine), 93 (serine), 95 (phenylalanine), 114 (threonine), and 115 (leucine) of SH357-1 heavy chain variable
region shown in SEQ ID NO: 51 of the sequence listing with valine, alanine, valine, alanine, serine, valine, arginine, glutamine,
glutamic acid, valine, threonine, isoleucine, threonine, alanine, aspartic acid, threonine, glutamic acid, leucine, serine, arginine,
serine, valine, tyrosine, leucine and valine, respectively, and was designated as a "hSH357-1-T 1H-type heavy chain".

[0307] The nucleotide sequence encoding the hSH357-1-T 1H-type heavy chain is represented by SEQ ID NO: 138 in the
sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 139. The nucleotide sequence represented
by nucleotide Nos. 1 to 57 of SEQ ID NO: 138 is a secretion signal sequence. The nucleotide sequence represented by
nucleotide Nos. 58 to 414 thereof is a variable region. The nucleotide sequence represented by nucleotide Nos. 415 to 1404
thereof is a constant region. The nucleotide sequence represented by nucleotide Nos. 145 to 162 thereof is CDRH1. The
nucleotide sequence represented by nucleotide Nos. 205 to 255 thereof is CDRHy. The nucleotide sequence represented by

nucleotide Nos. 352 to 381 thereof is CDRL3.

[0308] The amino acid sequence represented by amino acid Nos. 1 to 19 of SEQ ID NO: 139 of the sequence listing is a
secretion signal sequence. The amino acid sequence represented by amino acid Nos. 20 to 138 thereof is a variable region. The
amino acid sequence represented by amino acid Nos. 139 to 468 thereof is a constant region. The amino acid sequence
represented by amino acid Nos. 49 to 54 thereof is CDRH{. The amino acid sequence represented by amino acid Nos. 69 to 85

thereof is CDRHp. The amino acid sequence represented by amino acid Nos. 118 to 127 thereof is CDRH3.

[0309] Moreover, the nucleotide sequence encoding the hSH357-1-T 1H-type heavy chain CDRH1 is represented by SEQ ID NO:
140 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID NO: 141, the nucleotide sequence of
CDRH;y is represented by SEQ ID NO: 142 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID
NO: 143, the nucleotide sequence of CDRH3 is represented by SEQ ID NO: 144 in the sequence listing, and the amino acid
sequence thereof is represented by SEQ ID NO: 145.

10-2-4-2) hSH357-1-T3H-type heavy chain:

[0310] A humanized SH357-1 heavy chain was designed by substituting amino acid Nos. 9 (proline), 11 (leucine), 16 (glutamic
acid), 17 (threonine), 20 (isoleucine), 38 (lysine), 43 (lysine), 73 (glutamic acid), 76 (alanine), 82 (glutamine), 83 (isoleucine), 85
(asparagine), 87 (lysine), 88 (asparagine), 93 (serine), 95 (phenylalanine), 114 (threonine), and 115 (leucine) of SH357-1 heavy
chain variable region shown in SEQ ID NO: 51 with alanine, valine, alanine, serine, valine, arginine, glutamine, aspartic acid,
threonine, glutamic acid, leucine, serine, arginine, serine, valine, tyrosine, leucine and valine, respectively, and was designated
as a "hSH357-1-T3H-type heavy chain".

[0311] The nucleotide sequence encoding the hSH357-1-T3H-type heavy chain is represented by SEQ ID NO: 146 in the
sequence listing, and the amino acid sequence thereof is represented by SEQ ID NO: 147. The nucleotide sequence represented
by nucleotide Nos. 1 to 57 of SEQ ID NO: 146 is a secretion signal sequence. The nucleotide sequence represented by
nucleotide Nos. 58 to 414 thereof is a variable region. The nucleotide sequence represented by nucleotide Nos. 415 to 1404
thereof is a constant region. The nucleotide sequence represented by nucleotide Nos. 145 to 162 thereof is CDRHq. The
nucleotide sequence represented by nucleotide Nos. 205 to 255 thereof is CDRHp. The nucleotide sequence represented by

nucleotide Nos. 352 to 381 thereof is CDRL3.

[0312] The amino acid sequence represented by amino acid Nos. 1 to 19 of SEQ ID NO: 147 of the sequence listing is a
secretion signal sequence. The amino acid sequence represented by amino acid Nos. 20 to 138 thereof is a variable region. The
amino acid sequence represented by amino acid Nos. 139 to 468 thereof is a constant region. The amino acid sequence
represented by amino acid Nos. 49 to 54 thereof is CDRH1. The amino acid sequence represented by amino acid Nos. 69 to 85

thereof is CDRHp. The amino acid sequence represented by amino acid Nos. 118 to 127 thereof is CDRH3.

[0313] Moreover, the nucleotide sequence encoding the hSH357-1-T3H-type heavy chain CDRH1 is represented by SEQ ID NO:

148 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID NO: 149, the nucleotide sequence of
CDRHy is represented by SEQ ID NO: 150 in the sequence listing, the amino acid sequence thereof is represented by SEQ ID

NO: 151, the nucleotide sequence of CDRH3 is represented by SEQ ID NO: 152 in the sequence listing, and the amino acid
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sequence thereof is represented by SEQ ID NO: 153.

(Example 11) Preparation of humanized anti-EPHA2 antibodies

[0314] To measure the activities of the humanized SH348-1 and the humanized SH357-1, plasmids having the heavy and light
chains of the humanized anti-EPHA2 antibodies obtained in Example 10 were constructed as shown below.

11)-1 Construction of humanized anti-EPHA2 antibody e xpre ssion vectors

11)-1-1 Preparation of versatile humanized antibody light chain e xpre ssion vector (pEF6/KCL)

[0315] A gene encoding a human antibody light chain signal sequence and a human Ig light chain (K chain) constant region,
described in SEQ ID NO: 154 in the sequence listing, was synthesized (Invitrogen Corp.; artificial gene synthesis service) and
cleaved with restriction enzymes Nhel and Pmel. The cleaved DNA fragment was inserted into the Nhel/Pmel site of a vector
pEF6/V5-HisB (Invitrogen Corp.) to construct a versatile humanized antibody light chain expression vector (pEF6/KCL).

11)-1-2 Preparation of versatile humanized antibody heavy chain expression vector (pEF1/FCCU-1)

[0316] A gene encoding a human antibody heavy chain signal sequence and a human IgG1 constant region, described in SEQ
ID NO: 155 in the sequence listing, was synthesized (Invitrogen Corp.; artificial gene synthesis service) and cleaved with
restriction enzymes Nhel and Pmel. The cleaved DNA fragment was inserted into the Nhel/Pmel site of a vector pEF 1/myc-HisB
(Invitrogen Corp.) to construct a versatile humanized antibody H chain expression vector (pEF1/FCCU-1).

11)-1-3 hSH348-1-T1L and hSH348-1-T3L -type light chain expression vectors

[0317] Each DNA containing a gene encoding a hSH348-1-T 1L or hSH348-1-T3L-type light chain variable region represented by
SEQ ID NO: 156 and 157 of the sequence listing, fused with a secretion signal was synthesized (Invitrogen Corp., Artificial Gene
Synthesis Service) and digested with restriction enzymes Ndel and BsiWl. The resulting DNA fragments were separately inserted
into sites of the versatile vector for humanized antibody light chain expression (pEF6/KCL) digested in advance with restriction
enzymes Ndel and BsiWl to thereby construct hSH348-1-T1L and hSH348-1-T3L-type light chain expression vectors. The
obtained expression vectors were designated as "pEF8/KCL/hSH348-1-T1L" and "pEF6/KCL/hSH348-1-T3L", respectively.

11)-1-4 Construction of hSH348-1-T1H and hSH348-1-T3H-type heavy chain expression vectors

[0318] Each DNA containing a gene encoding a hSH348-1-T1H or hSH348-1-T3H-type heavy chain variable region represented
by SEQ ID NO: 158 and 159, respectively, of the sequence listing was synthesized (Invitrogen Corp., Artificial Gene Synthesis
Service) and digested with a restriction enzyme Blpl. The resulting DNA fragments were separately inserted into sites of the
versatile vector for humanized antibody H chain expression (pEF1/FCCU-1) digested in advance with a restriction enzyme Blpl to
thereby construct hSH348-1-T1H and hSH348-1-T3H-type heavy chain expression vectors. The obtained expression vectors were
designated as "pEF1/FCCU/hSH348-1-T1H" and "pEF 1/FCCU/hSH348-1-T3H", respectively.

11)-1-5 Construction of hSH357-1-T1L and hSH357-1-T3L-type light chain expression vectors

[0319] Each DNA containing a gene encoding a hSH357-1-T1L or hSH357-1-T3L-type light chain variable region represented by
SEQ ID NO: 160 or 161, respectively, of the sequence listing, fused with a secretion signal was synthesized (Invitrogen Corp.,
Artificial Gene Synthesis Service) and digested with restriction enzymes Ndel and BsiWl. The resulting DNA fragments were
separately inserted into sites of the versatile vector for humanized antibody L chain expression (pEF6/KCL) digested in advance
with restriction enzymes Ndel and BsiWI to thereby construct hSH357-1-T1L and hSH357-1-T3L-type light chain expression
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vectors. The obtained expression vectors were designated as "pEF6/KCL/hSH357-1-T1L" and "pEF6/KCL/hSH357-1-T3L",
respectively.

11)-1-6 Construction of hSH357-1-T1H and hSH357-1-T3H-type heavy chain expression vectors

[0320] Each DNA containing a gene encoding a hSH357-1-T1H or hSH357-1-T3H-type heavy chain variable region represented
by SEQ ID NO: 162 or 163, respectively, of the sequence listing was synthesized (Invitrogen Corp., Artificial Gene Synthesis
Service) and digested with a restriction enzyme Blpl. The resulting DNA fragments were separately inserted into sites of the
versatile vector for humanized antibody H chain expression (pEF 1/FCCU-1) digested in advance with a restriction enzyme Blpl to
thereby construct hSH357-1-T1H and hSH357-1-T3H-type heavy chain expression vectors. The obtained expression vectors were
designated as "pEF1/FCCU/hSH357-1-T1H" and "pEF1/FCCUhSH357-1-T3H", respectively.

11)-2 Production of humanized antibody

[0321] 1.2x109 cells of 293 FreeStyle cells at the log growth phase were seeded onto 1.2 L of fresh FreeStyle 293 Expression
Medium (Invitrogen Corp.) and shake-cultured (125 rpm) in an incubator at 37°C in 8% CO». 12 mg of Polyethyleneimine
(Polyscience #24765) was dissolved in 40 mL of an Opti-Pro SFM medium (manufactured by Invitrogen Corp.) and left at room
temperature for 5 minutes. An H chain expression plasmid (0.6 mg) and an L chain expression plasmid (1.8 mg) prepared using a
PureLink HiPure Plasmid kit (Invitrogen Corp.) were suspended in 40 mL of an Opti-Pro SFM medium (Invitrogen Corp.). 40 mL of
the expression plasmid/OptiPro SFM mixed solution was added to 40 mL of the Polyethyleneimine/OptiPro SFM mixed solution
thus left at room temperature for 5 minutes and further left at room temperature for 5 minutes. Next, 80 mL of the
Polyethyleneimine/expression plasmid/OptiPro SFM mixed solution was added to the 293 FreeStyle cell suspension, and shake-
culture was continued. After 7-day culture at 37°C in 8% COZ2, the culture supernatant was collected.

11)-3 Purification of humanized antibody

[0322] The culture supernatant obtained in paragraph 11)-2 was filtered through a Disposable Capsule Filter (Advantec MFS
Inc., #CCS-045-E1H) and then purified by Protein A affinity column chromatography. The culture supernatant was applied to
MabSelect SuRe HiTrap 1 mL (manufactured by GE Healthcare Bio-sciences Corp.) equilibrated with PBS, and washed with PBS.
Next, a 2 M arginine solution (pH 4.0) was applied thereto to collect antibody-containing fractions. The pH was adjusted to 7, and
the antibody-containing fractions were applied to a HiPrep Desalting Column (26/10, 50 mL) (GE Healthcare Bio-sciences Corp.)
equilibrated with PBS in advance. After replacement with PBS, the antibody-containing fractions were passed through a 0.2-pm
filter to prepare a purified sample.

[0323] The antibody concentration was determined by eluting the antibodies bound to a POROS G 20 pm Column, PEEK, 4.6
mmx100 mm, 1.7 ml (manufactured by Applied Biosystems) and measuring the absorbance (O.D. 280 nm) of the eluate, followed
by peak area comparison with a standard (human IgG1).

[0324] A humanized antibody SH348-1 obtained by the combination between pEF6/KCL/hSH348-1-T1L and
pEF1/FCCUMhSH348-1-T1H was designated as "hSH348-1-T1"; and a humanized antibody SH348-1 obtained by the combination
between pEF6/KCL/hSH348-1-T3L and pEF1/FCCU/hSH348-1-T3H was designated as "hSH348-1-T3".

[0325] Moreover, a humanized antibody SH357-1 obtained by the combination between pEF6/KCL/hSH357-1-T1L and
pEF1/FCCUNhSH357-1-T1H was designated as "hSH357-1-T1"; and a humanized antibody SH357-1 obtained by the combination
between pEF6/KCL/hSH357-1-T3L and pEF1/FCCU/hSH357-1-T3H was designated as "hSH357-1-T3".

(Example 12) Confirmation of binding activity of humanized anti-EPHA2 antibody to antigen

[0326] The abilities of the antibodies hSH348-1-T1, hSH348-1-T3, hSH357-1-T1, and hSH357-1-T3 to bind to the antigen were
confirmed according to the method described in Example 6 except that Peroxidase AffiniPure Goat Anti-Human IgG Fcy Fragment
Specific (manufactured by Jackson ImmunoResearch Laboratories, Inc., #109-035-098) was used as a secondary antibody.
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[0327] In the graphs of Figures 12A) to 12D), the absorbance is indicated in meantstandard deviation (n = 3). As a result, all the
humanized anti-EPHA2 antibodies hSH348-1-T1, hSH348-1-T3, hSH357-1-T1, and hSH357-1-T3 were confirmed to have binding
activity to the EPHA2 extracellular region.

(Example 13) Measurement of competitive inhibitory activity against binding of SH348-1 or SH357-1 to EPHA2

[0328] The competitive inhibitory activities of hSH348-1-T1 and hSH348-1-T3 against the binding of SH348-1 to EPHA2 as well
as the competitive inhibitory activities of hSH357-1-T1 and hSH357-1-T3 against the binding of SH357-1 to EPHA2 were
measured by a method described below.

[0329] The mouse monoclonal antibodies SH348-1 and SH357-1 were separately biotinylated using EZ-Link Sulfo-NHS-LC
Biotinylation Kit (manufactured by Thermo Fisher Scientific K.K., #21435) according to the protocol included therein (hereinafter,
the biotinylated SH348-1 and SH357-1 were referred to as "bSH348-1" and "bSH357-1", respectively). The concentrations of
b8H348-1, bSH357-1, and unlabeled antibodies (SH348-1, SH357-1, hSH348-1-T1, hSH348-1-T3, hSH357-1-T1, hSH357-1-T3,
and Ab96-1) used in the competitive inhibition experiment were measured using BCA Protein Assay Reagent (manufactured by
PIERCE).

[0330] An EPHAZ2 extracellular region polypeptide (manufactured by R&D Systems, Inc., #3035-A2-100) was diluted to 0.5 pg/ml
with PBS, then dispensed at 100 pl/well onto an immunoplate (manufactured by Nunc, #442404), and incubated overnight at 4°C
to thereby adsorb the protein onto the plate. On the next day, the wells were washed once with Diluting Buffer (PBS, 0.05% (v/v)
Tween 20). Then, a Block Ace solution (one pouch of Block Ace powder was dissolved in 100 ml of ultrapure water) diluted 4
times with PBS was dispensed at 200 pl/well and incubated at room temperature for 4 hours. The solution in the wells was
removed. Then, mixed solutions of the biotinylated antibodies (5 ug/ml) and various concentrations (0 ug/ml, 1 pyg/ml, 5 ug/ml, 25
pg/ml, 50 ug/ml, and 125 pg/ml) of the unlabeled antibodies (solvent: PBS containing 0.05% (v/v) (final concentration) Tween 20)
were separately dispensed at 100 pl/well and incubated at room temperature for 1 hour. The wells were washed twice with Diluting
Buffer (PBS, 0.05% (viv) Tween 20). Then, Streptavidin-horseradish Peroxidase Conjugate (manufactured by GE Healthcare Bio-
Sciences Corp., #RPN1231V) diluted 500 times with Diluting Buffer was added at 100 pl/well and incubated at room temperature
for 1 hour. The solution in the wells was removed, and the wells were washed twice with Diluting Buffer. Then, a color reaction was
performed with stirring by the addition of OPD Color Developing Solution at 100 pliwell. After color development, the color
reaction was terminated by the addition of 1 M HCI at 100 pl/well. The absorbance at 490 nm was measured using a plate reader.

[0331] As a result, the absorbance of the wells supplemented with only bSH348-1 or bSH357-1 was 0.780+£0.016 and
0.978+0.007 (meantstandard deviation (n = 3)), respectively.

[0332] In the graphs of Figures 13A) and 13B), the absorbance is indicated in meantstandard deviation (n = 3). The binding of
SH348-1 or SH357-1 to EPHA2 was not inhibited by Ab96-1 differing in epitope therefrom. On the other hand, the binding of
SH348-1 to EPHA2 was shown to be inhibited by the antibody SH348-1 itself or its humanized antibodies hSH348-1-T1 and
hSH348-1-T3 (Figure 13A). Likewise the binding of SH357-1 to EPHA2 was shown to be inhibited by the antibody SH357-1 itself
or its humanized antibodies hSH357-1-T1 and hSH357-1-T3 (Figure 13B).

{(Example 14) Inhibitory effect of humanized anti-EPHA2 antibody on ephrin-A1-de pendent phosphorylation of EPHA2
tyrosine residues

[0333] The ability of the humanized anti-EPHA2 antibody to inhibit ephrin-A1-dependent phosphorylation of EPHA2 tyrosine
residues in an ephrin-A1-dependent manner was examined according to the method described in Example 8. As a result, all the
antibodies hSH348-1-T1, hSH348-1-T3, hSH357-1-T1, and hSH357-1-T3 were shown to maintain an activity of inhibiting Ephrin-
A1/Fc-induced phosphorylation of EPHA2 tyrosine residues (Figure 14).

Industrial Applicability

[0334] An anti-EPHA2 antibody of the present invention has an antitumor activity. A pharmaceutical composition comprising the
anti-EPHA2 antibody can be used as an anticancer agent.
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val

val

Gly

Gln

Leu
585

Pro

Arg

Phe
410

val 2

Ile

Phe
490

Gln

His

Ile

Ser
570

Lys

Thr
395

Thr

Phe

Pro

Lys

475

Ser

Val

Gly

Pro

Thr

val

Glu

380

Val

Arg

Leu

Prao

460

Lys

Val

Gln

Phe

Gly

540

Phe

Glu

Tyr

Thr

365

Ala

Val

Glu

Thr

Glu

445

Pro

Gly

Thr

Gln
525

val

Asp

Val

Thr

Ala

Ala

430

Gly

Gln

Asp

Leu

Leu

510

Ala

e Ile

Val

Asp
590

Gla

Val

Val

Arg

415

Arg

Gla

Thr

Lea

val

His

Tyr

575

Pro

54

Gln

Zrg

Ser

400

val

Ser

Esn
480

Esp

Gln

Gly

irg

560

Phe

His
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Thr

Gly
625

Val

Met

Arg
705

Glu A

Ala
785

Trp

Pro

Tyr

Pro

610

Glu

Pro

Val

Ile
690

Glu

Lys

Pro

Tvr

Glu

595

Ser

Val

Val

Ile
575

Ile

Ile

val

755

Thr

Glu

Phe

Trp

Tyr

Ala

Phe

660

Ile

Thr

Asp

Ala

Leu

740

Tyr

Ala

Gly

Glu
820

Pro

val

Ile

645

Leu

Arg

Glu

Gly

Ala

Asp

Thr

Ile

Thr

Gly

630

Gly

Tyr

Glu
710

Gly

Ala 2

Phe

Thr

Ser
790

le Val

805

Leu

Gln

Arg

515

Met

Thr

Glu

Glu

Met

695

Phe

Met

Gly

Met

Ala

500

Cln

Leu

Leu

Gly
580

Glu

Ser

2Asn

Leu

750

Gly

Arg

Trp

His

val

Gly
665

val

val

Tyr

Ile

745

Gly

Lys

Glu

Glu
825

Leu

val

Thr

Ala

650

Ile

Gly

Leu

Leu

730

Leu

Arg

Val
810

val

Ile

Ser S

Met

Val

Val

Thr
795

Mat

Met

Phe

Cly

520

Tyr

Lys

Leu

700

Leu

Asn

Leu

Pro

780

Thr

Lvs

Thr

505

Gly

Thr

Gln

Tyr

685

val

Met

Ser

Glu

755

Ala

Tyr

Ala

Thr

Cly

Glu

Phe

670

Lys

Gly

Asn

Asn

750

Asp

e Arg

Gly

Ile
830

Gla

Cla

Lys
655

Ser

Pro

5 Phe

Met

735

Lea

Asp

Trp

Asp

Gla A

815

Asn A

55

Ile

Phe

Glu

540

Gln

Leu

720

Val

Val

Pro

Thr

Val
800
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Gly

Leu

Gly

Phe

Met
850

Thr

Glu

Leu

<210>3

<211>55
<212> DNA
<213> Artificial Sequence

<220>
<223> PCR primer 1

<400>3
ggggacaagt ttgtacaaaa aagcaggctt cggggatcgg accgagageg agaag

<210>4

<211> 66
<212> DNA
<213> Artificial Sequence

<220>
<223> PCR primer 2

<400>4

ggggaccact ttgtacaaga aagctggote ctagatggeg atceccacag tgttcacctg

gtectt

<210>5

<211>29
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer 3

<400> 5
ctgtggggat ccccatcgac ccagctttc

<210>6

Arg

835

Met

Ile

Thr

Ser

915

Thr

Ile

Leu

<211>30
<212> DNA
<213> Artificial Sequence

Leu

Cln

Val

Leu

Gly

900

Ile

Ala

Gly

Gly

Pro

Cys

Lys

Ile

val

Leu
965

Thz

Trp

Ile

870

Asp

Glu

Met

Glu

Arg

950

Lys

Fro

Cln

855

Leu

Phe

Gln

Leu

2sp

Met
340

Cln

Asp

Val

Gln

920

vVal

Pro

Gln

Asp

Clu A

Lys

Pro

Pro

905

val

Gly

val

Leu

Arg

890

Fhe

Thr

Gln

His

Asn
970

Pro

Ala

val

Arg

Glu

Met

Thr

Arg A

8637

Arg

Thr

Thr

943

val

Ala
845

Ile

Val

Phe

925

Asn

Arg

Gly

Ile

Pro

Pro

Arg

Ser

210

Met

Asp

Ile

Tyr

Leu
895

Glu

Ala A

28D

Ala

Pro
975

56

Gln

Phe

Ser

880

Pro

Trp

Ile

Tyr
960

Ile

55
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<220>
<223> Primer 4

<400> 6
gatggggatc cccacagtgt tcacctggte

<210>7

<211> 2961

<212> DNA

<213> Artificial Sequence

<220>
<223> EPHA2 mutated sequence

<220>
<221> CDS
<222> (33)..(2960)

<400>7

teggggateg gaccgagags gagaagegog go

gee tge tte gec ctg cotg tgg gge
Ala Cys Phe Ala Leu Leu Trp Gly
10 15

gcg cag ggc aag gaa gtg gta ctg
Ala Gln Gly Lys Glu Val Val Leu
25 30

gag ctc ggco tgg ctc aca cac ccg
Glu Leu Gly Trp Leu Thr His Pro
40 45

cag aac atc atg aat gac atg ccg

Gln Asn Ile Met Asn Asp Met Pro

gtg atg tct gge gac cag gac aac
Val Met Ser Gly Asp 51ln Asp Asn

tat

Cys

ctg
Len

tat
Ivr

atc
Ile

tgg
Trp

30

atg
Met

gcg
Ala

gac
Esp

ggc
Gly

tac
Tyr
55

Leu

geg
Glu

ctg

cu

ttt
Pre

aza
Lys
50

atg
Met

cge
Arg

ote
Leu

fefelel
Ala

gct
Ala
35

999

Gly

tac
Tyr

acc
Thr

cag gca
Gln Ala

gcg gee
Zla Ala

gca gct
2la Ala

tgg gzc
Trp Asp

tce gtg
Ser Ve

aac tgg
Asn Trp

goe
ala

gcg
Ala

gga
Gly

ctg
Leu

tgc
Cys

gty
Val

57

cge
Arg

gcg
Ala

999
Gly

atg
Met
55

aac

Asn

tac
Tyr

53

101

149

197

245

293
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gtc
val

cge
Arg

gat
Esp

aag
Lys
200

gce

Ala

gac
2sp

gca
Ala

gca
Ala

ttt
Phe
280

His

gge
Gly

gga
Gly

Cys
105

cte
Leu

cge
Arg

agc
Ser

tee
Ser

atc
Ile
185

tgc
Cys

ggc
Gly

cat
His

gty
Val

age
Gly
265

ttt
Phe

acyg
Thr

tta
Phe

gqag
Glu
20

aac
Asn

tac
Tvr

ctg
Leu

cce
Pro

toz
Ser

goo
Ala

gat
Asp
250

tac

Tyr

aay
Lys

ctg
Len

tta
Phe

get
Ala

age
Ser

tat
Tvr

ttc
Phe

atg
Val
235

ggc
Gly

gag
GIn

ttt
Phe

cca
Pro

cgg
Arg
3.5

gaq
Glu

tte
Ple

gce
Ala

acc
Ihr
140
tte
Pre

ccyg
Pro

tat
Cys

ctyg
Leu

gca

220
gty
Vel

geg
Glu

gsg
Glu

tce

gca
Ala

cgt
Arg

cct
Pro

gay
Glu
125

aag
Lys

gag
Glu

cte
Leu

gtg
val

cty
Leu
205

cct
Pro

cca
Pro

tgg
Trp

arg
Val

gea
Ala
285

cct

Pro

oot
Pro

atc
Ile

ggt
Gly
110

teg
Ser

att
lle

gca
Ala

acc
Tar

gca
Ala
190

cag
Gln

teoe
Ser

ctg
Leu

gag
Glu
270

tet

Ser

gag
Slu

cag
Gln

tte
Phe
95

ggc
Gy

gac
Asp

gac
Asp

cge
Arg

cge
Arg
175

cta
Leu

gge
Gly

ctyg

Teu 7

gg9
Gly

gty
Val
255

gat
Asp

gag

&C
att

I_e

gec
Ala

cty
Leu

acc
Thr
cac
160
aaa

Lys

ctc
Leu

cty
Leu

Glu Se

gyt
6Ly

gac
Asp

gce

A_a

cea
Pro
320

att
lle
145

gty
Val

gge
Gly

tece
Ser

gce
Ala

act
Thr
225

gaa

Glu

att
Ile

tge
Cys

> cee

Pro

acce
Thr
305

gcyg
Ala

Leu

tee
Ser

tac
Tyr
130
geg
Ala

aag
Lys

tte
Phe

g=c
val

cac
His
210

g-9
Val

gag
Glu

999
Gly

cag
Gln

tygc
Cys

290
tee

Ser

tog
Ser

aaqg

tge
Cys
115
ggc
Gly

cce
Pro

ctg
Leu

tac
Tyvr

cgt
Arg
195

tte
Phe

gce
Ala

[slalal
Pro

cag
Gln

goa
Ala
275
tty

Leu

tgc
Cys

atg
Met

ttt
Phe
100

zag
Lys

acc
Thr

gat
Asp

zac
Asn

ctg
Leu

180
gtc

val

cct
Pre

gge
Gly

cgt
2Ary

tgc
Cys

260

tge
Cys

gay
Glu

gag
Glu

Prc

85

act

Thr I

gag
G_u

gag
G-u

gtg
Val
165

goo

Aa

tac
Tyvr

G-u

acc
Thr

atg
Met
245

ctg
Leu

tag
Ser

tge
Cys

- tgao

325

Thr

> tte

2he

atc
lle
150

gag
Glu

tte
2he

tac
Tyr

acce

Thr C

tgt
Cys

230

cac
dis

tgc
Cys

cot
2ro

cet
2ro

gag
Glu
310

aca
Thr

cgt
Arg

tte
Phe
cag
35
acc

“hr

gag
Glu

cag
Gin

gtg
Val

tgt
Cvs

cag
GIn

993
Gly

gayg
Glu
295

gaa
Glu

cga
Arg

58

341

389

485

&
%]
w

581

629

725

869

217

965

2013
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cce
Pro

gty
Val

att
Ile
350

ctg
Leu

tac
Tyr

agc
Ser

Pro
440

tgg
Trp

Thr

gag
Glu

atg
Leu

aagy
Lys
520

geg
Ala

gca
Ala

cct
Pro

999
Gly

acc
TL.r

acc
Thr
cge

425

agce
Ser

tac
Tyxr

ggt
Gly

gte
val
505
gty

el

gtg
val

gga
Gly

tee
Ser
330

ctyg
Leu

tac
Tvr

ocg
Pro

cgce
Ary

tte
Phe
410

age

Ser

gty
Val

atc
Ile

cge
Arg

att
Ile

gtt
val

gce
2la

cge
Arg

age
Ser

tgt
Cys

acc
Thr
395

acc
Thr

tte
Phe

agy
Arg

cee
Pro

aag
Lys
475

tce
Ser

gtg
Val

gaa
Glu

ggc
Gly

ggc
Gly
555

cca
Pro

tgg
Trp

gtc
Val

gag
Glu
380

agt
Ser

gtg
Val

cgt
Arg

oty
Leu

ccg
Pro
460

aaq
Lys

gtg
val

cag
Gln

tte
Phe

ggce
Gly
540

tte
Phe

cac
His

acg

Thr Pr

acc
Thr
365

gce
Ala

gtg
Val

gag
Glu

act
Thr

gag
Glu
445

ceg
Pro

gga
Gly

acc
Thr

gca
Ala

cag
Gln
525

gtg
val

ttt
Phe

tac
Tyr

cce

tgc

gcoc
Ala

gce
Ala
430
ggc
Gly

cag
Gln

gac
Asp

ctg
Leu

ctg

510

gct
Ala

atc
Ile

cta
Leu
335

cect
Pro

gaa
Glu

gtg

- Val

gtg
val

cgc
Arg
415

agt
Ser

cge
Arg

cag
Gln

tea
Ser

gac
Asp
495

acg

Thr

cty
Leu

gtc
Val

cac
His

aca
Thr

cag
Gln

cac
Gln

cge
Arg

agce
Ser
40¢C

aat
Asn

gtc
val

age

Ser

aac
Asn
48C

gac
2sp

cag
Gln

tee
Ser

ggt
Gly

cge
Arg
56C

gce
2la

gac
Bsp

tge

Cys

tac
Tyr
335

gac
Asp

ggc
Gly

age
Ser

acc
Tar

gag
Glu

ccyg
Pro

gtg
Val
545

agyg
Arg

gtg
val

age
Ser

tgg
Trp
370

tcg

Ser

ctyg
Leu

gte
Val

atc
Ile

ace
Thr
450

gtg
val

tac
Tyr

gce
Ala

gge
Gly

gayg
Glu
530
gtc

Val

agy
Arg

ggc
Gly

999
Gly
355
cece
Pro

gag
Glu

gag
Glu

tca
Ser

aac
Asn
435

teg
Ser

tgg
Trp

aat
Asn

cca
Pro

cag
Gln
515

gga
Gly

ctyg
Leu

aag
Lys

atg
Met
340

gge
Gly

gag
Glu

cct
Pro

cece
Pro

gge
Gly
420

cag

Gln

ctt
Leu

aag
Lys

gtg
val

gac
Asp
500

999
Gly

tet
Ser

ctt

aac
Asn

ggt
Gly

cgae
Arg

tct
Ser

cct
Pro

cac
His
405

ctg
Leu

aca
Thr

agc
Ser

tac
Tyr

cgz
Arg
485

acc
Thr

gen
Ala

ggc
Gly

ctg
Leu

cag
Gln
565

gce
Zla

gag
Glu

999
Gly

cac
His

390

atg
et

gta
val

gag
Glu

gte
val

gag
Glu
470

cge
Arg

acc
Thr

ggc
Gly

aac
Zsn

gtg
Val
550

cgt
Axrg

aag
Lyvs

gac
Asp

gaa
Glu
375

gga
Gly

aac
Asn

acc
Thr

acc
Thr

tac
Tvr

age
Ser

tty
Leu
535

ctg

Leu

gce
Ala

59

1061

1109

1157

1205

1253

1301

1349

1397

1445

1493

1541

1589

15685

1733
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cge
Arg

forels]
Prc

gct
2la
600

cag
Gln

gcc
2la

ggc
Gly
680

gag
Glu

agc
Ser

aag
Lys

2Zsn

ctyg
Leu
760

ggc
Gly

cgg
Zrg

tgg

cag
Gln

atg
Leu
585

gtg
Val

aag
Lys

aag
Lys

aaa
Lvs

ggc
Gly
565

gte

Val

aat
Asn

gty
Val

tac
Tyr

atc
Ile
745

tece
Ser

ggc
Gly

aag
Lya

gag

tco
Ser
570

aag
Lvs

ttg
Leu

gtg
Val

aca
Thr

gce
Ala
650

atc

Ile

atc
Ile

999
Gly

ctg
Leu

ctog
Leu
730

cte
Leu

cge
Arg

aag
Lys

tte
Phe

gtg

ceg
Pro

aca
Thr

aag
Lys

atce
Ile

tee
Ser
635

ggc
Gly

atg
Met

tee
Ser

goe
Ala

gtc
Val

gtg
Val

atc
Ile

acc
Thr
795

atg

geg
Glu

tte
Pre

gga
Gly
620

teg
Ser

tec
Tyr

ggce
Gly

aza
Lys

oty
Leu
700

ctyg
Leu

agc
Asn

ctg
Leu

cce
Pro
780

tet
Ser

acc

gac
Asp

* gty

val

act
Thr
605

gca

Ala

999
Gly

aca
Thr

cag
Gln

tac
Tyr
685

gac
Asp

atg
val

atg

Met I

agc
Ser

gag
Glu
765

atc
Ile

gce
Ala

tat

gtt
val

gac
Asp
590

acc
Tar

gga

Sly

aag
Lys

gaqg
5lu

tte
Phe
670

aag

Lys

aag
Lys

gge

Sly

aac
Asn
750

gac
Asp

cge
Arg

age
Ser

gge

tac
Tyr
575

coa

Pro

gag
Glu

gag
G u

aag
Lvs

aaqg
Lys
555

agc
Ser

cee
Pro

tte
Phe

atyg
Met

gac
Asp

tgy
Trp

gac
Asp

gag

ttc
Phe

cac
H-os

atc
Ile

ttt
Phe

gag
G_u
640

cag
G.n

aty
Met

ctt
Leu

ctg
Leu
720

gty

val

gtc
Val

cee
Pro

acc
Thr

gtg
val
8c0

cog

tce
Ser

aca
Thr

cat
Ilis

999
Gly
625

gtg
Val

cga g

Arg

cac

His &

atg
Met

cgg
Arg
705

cgg
Arg

cac
His

tge
Cys

gag
Glu

gce
Ala
785

tgy
Trp

cce

aag
Lys

tat.
Tyr

cca
Pro
610

gag

Glu

ceg
Pro

Val

azc
Ile
630

gag

5lu

ggc
Gly

oot
Arg

gcc
Ala
770

cog
Pro

age
Ser

tac

tca
Ser

gag
Glu
595

tce
Ser

gty
val

gty
val

gac
Asp

atc
Ile
675

atc

Ile

aag
Lys

ata
Ile

g
2]
o]

gty
Val
755

acc
Thr

gag
Glu

ttt
Phe

tgg

gaa
Glu
580

gac
Asp

tgt
Cys

tac
Tyr

goe
Ala

ttc
Fhe
660

ztc

Ile

act
Thr

gat
Asp

gca
2la

ctg
Leu
710

tet
Ser

tac
Tyxr

gece
Ala

ggc
Gly

gag

caa
Gin

[slele!
Pro

gtc
Val

aag
Lys

atc
I_e

ctc
Leu

cge
Arg

gag
Glu

ggc
Gly

gt
A_a
725

get
Ala

gac
2sp

acc
Thr

att
Ile

att
Ile
805

ttg

ctg
Leu

aac
Asn

act

Thr 2

ggce
Gly
630

aag

Lys

ggc
Gly

cta
Leu

tac
Tyr

gag
Glu
710

gge
Gly

gce

Ala &

ttt
>he

acc
Thr

tce
Ser
790

gte
Val

tce

atg
Met

acqg
Thr

gag
Glu

gag
Glu

atg
Met
695

tto
Phe

atg
Met

ggc
Gly

agt
Ser
775

tac
Tyr

atg
Met

aac

60

1973

2021

2069

2117

2165

2261

2309

2357

2405

2501
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Trp

cac
His

atg
Met
840

cag
Gln

gac
Asp

gac
Asp

gtg
val

cag
Gln
920

gtg
Val

cca
Pro

cag
GIn

Glu

gag
Glu
825

gac
Asp

gag
Glu

aag
Lys

cce
Pro

cce
Pro
905

tat
Tyr

gtg
val

ggc
Gly

gty
Val

<210>8
<211> 976
<212> PRT
<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 8

Mt Glu Leu Gln Ala Ala 2Arg Ala Cys Phe Ala Leu Leu Trp Gly Cys

1

2la Leu Ala Ala Ala Ala 2la Ala Gln Gly Lys Gla Val Val Leu Leu

val
810

gty
Val

tgc

cgt
Arg

cta
Leu

cge
Arg
890

tte
Phe

acyg
Thr

cag
Gln

cac
His

aac
Asn
970

Met

atg
Met

ccc

3 Pro

gca
Ala

att
Ile
875

gty
val

cge
Arg

gag
Glu

atg
Met

cag
Gln
955

act
Thr

20

Thr

aaa
Lys

tcc
Ser

cgc
Arg
860

cgt
Arg

tct

Ser

acqg
Thr

cac
His

acc

Thr 2

940

aag

Lys I

gty
Val

5

Iyr

gce
Ala

gce
Ala
845

cge

Arg

gee
Ala

atc
Ile

Gly

atc
Ilc
830

atc
Ile

cce
Pro

cct
Pro

cgg
Arg

tec
Ser

910

atg
Met

gac
Asp

atc
Ile

atc
Tla

Glu
815

aat
Asn

tac
Tyr

aag

gac
Asp

cte
Leu
895

gag
Glu

gcg
Ala

gac
Asp

gce
Ala

Arg

gat
Asp

cag
Gln

ttc
Phe

tee
Ser
880

cce

Pro

tgg
Trp

gee
Ala

atc
Ile

tac
Tyr
960

atc
Tle

25

Pro

ggc
Gly

cte
Leu

gct
Ala
865
ctc
Leu

age

ctg
Leu

ggc
Gly

agc
Ser

10

tte
Pro

atg
Met
850

acqg
Thr

geg
Glu

g agg

Arg

ctyg
Leu

Trp

<99
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<223> PCR primer 7

<400> 11
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Ser

acqy
Thr

gtg
val

tac
Tyr

aag
Lys
540

att
Ile

cgt
Arg

cac
His

gac
Aszp

tgt

tge
Cys

atc &

Ile

atg

> Leu

~C cac

acc
Thr

gat
asp
715

His

gag
Glu
700

g9g
Gly

gtc
Val

cgg
Arg

ttc
Phe
525

ttg
Leu

gct
Ala

gct
Ala

atg
Mel

cce
Pre
605

agc

Sar

cty
Leu
685

ttc
Fhe

cag
Gln

acc
Thr

geca

A_a
5.0

cag
G.n

cca
Pro

gtg
Val

gac
Asp

acc
Thr
590

aac
2s3n

aaa
Tys

ggc
Gy

acg
Thr

gaa
Glu
570

gayg
Glu

atg
Met

tta
Fhe

gtg
Val
495

cge

Arg

acce
Thr

cte
Leu

gag
Glu

att
Tle

cac
dis

cte
Leu
655

goe

Ala ¢

gyt
Gly

gag
Glu

aca
Thr

480
GIn

acc
“hr

atg
Mzt

atc

gtc
val
560

gag
G_u

ggc
Gly

gca
2la

gag
G u

oty

640

gto
val

gte
val
720

70

-488

1632

680

872

2820

2968

20156

2064

2112

2160
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atc
Ile

ctyg
Leu

Leu

cge
Arg

ggc
Gly
785

cgg
Arg

tgg
Trp

cag
Gln

atg
Met

aag
Lys
865
gac
Asp

tee
Ser

acc
Thr

cag
Gln

gtg
val
945

get
Ala

cag
Gln

ceg
Gln

gca
Ala

gte
Vel

ttt
Pke
770

gga
Gly

azg
Lys

asg
Lys

tot
Ser

age
Ser

O H

i< m

tect
Ser

ggc
Gly

atg
Met

ctyg
Leu

gac
A5p

aac

Asn

cta
Leu

aag
Lys

tte
Phe

gtg
val

gta
Val
835

tge

Cys

cge
Arg

atg
Met

gge
Gly

ttt
Phe
915

aag

Lys

cag
Gln

cac
His

aac
Asn

<210> 20

<211> 986
<212> PRT
<213> Homo sapiens

<400> 20

gtg
Val

atg
Met
740

age
Ser

gag
Glu

atc
Ile

acc
Thr

atg
Met
820

atc
Ile

cog
Pro

aac
Asn

atc
Ile

atc
Ile
200

aac

Asn

gag
Glu

atg
Met

cag
Gln

cag
Gln
980

ggc
Gly
725

aac
Asn

aac
Asn

gac
Asp

cece
Pro

tcg
Ser

805

tcc
Ser

aat
Asn

age
Ser

cac
His

cge
Arg
885

aac

Asn

acy
Thr

agc
Ser

atg
Met

att
Ile

atg
Met

tat
Tvr

oty
Leu

gat
Asp

atc
Ile
790

gce
Ala

tat
Tyr

gce
Ala

gce
Ala

cgg
Arg
870

aat

Asn

ctg
Leu

gtg
val

tte
Fhe

cag
Gln

ctt
Leu

gtt
Val

gtc
val

acc
Thr
775

cgc
Arg

Ser

999
Gly

att
Ile

ctyg
Leu
855

cece

Pro

cecc
Pro

cocg
Pro

gac

fe(cle]
Ala
935

gag
Glu

ate
Ile

tct
Ser

cgyg
Arg

cac
His

tgg
Trp

gat
Asp

gag
Glu

gag
Glu
840

cac

His

aag
Lys

Asn

ctg
Leu

gag
Glu
920
aat

Asn

gac
Asp

ctg
Len

gtg
val

ggc
Gly

cgt
Arc
74¢%

gac

- Asp

aca
Thr

gtc
Val

tte
Phe

agc
Ser

ctg
Leu
9058

tygg
Trp

gce
Ala

att
Ile

Aac
Asn

gag
Glu
985

atc
Ile
730

gac
Bsp

¢ gtg
2 Val

cce
Pro

gce
Ala

tgg
Trp
810

¢ ccc

Pro

gac
Asp

cte
Leu

ggc
Gly

cte
Leu
890

gac

Asp

cty
Leu

ggc
Gly

cte
Leu

gca
Ala

ctyg
Leu

teg
Ser

acc
Thr

ccyg
Pro
795

agc

Ser

tac
Tyr

tat
Tyr

atg
Met

caa
Gln
875

aaa
Lys

age
Arg

gay

Glu 2

ttc
Fhe

cgg
Arg
955

ate
Ile

tag

gct
Ala

gct
Ala

gac
asp

tac
Tyr
780

gaa
Glu

tac
Tyr

tgg
Trp

cgg
Arg

ctg
Leu
860

att
Ile

gce
Ala

acg
Thr

acc
Thr
940

gtt

val

cag
Gln

ggc atg
Gly Met

gce age
Ala Arg
750

tLt ggg
Phe Gly
765

acc agt
Thr Ser

gce atc
Ala Ile

ggc att
Gly Tla

gac atg
Asp Met
830

ctyg cca
Leu Pro
845

gac tgt
Asp Cys

gtc aac
Val Asn

atg gcg
Met Ala

atc coo
Ile Pro
910

atc aag
Ile Lys
925

tec ttt

Ser Pha

ggg gtc
Gly val

gt.g atg
Val Met

aag tac
Lys Tvr
735

aac atc
Zsn Ile

cte tca
Leu Ser

gce ctg
Ela Leu

cag tac
Gln Tvr
800

gtc atg
Val Met
815

acc aac
Thr Asn

ccg cea
Pro Pro

tgg cag
Trp Gln

acg cta
Thr Leu

880

cce cte
Pro Leu
895

gac tac
Zap Tvr

atg ggg
Met Gly

gac gtc
Asp Val

act ttg
Thr Leu
960

¢gg gcg
Arg Ala
975

71

2208

2256

2304

2400

2448

2496

2544

2592

2640

25688

2736

2784

2832

2880

2928

2961
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Tyr 2
5

Phe
65

Cys

Asn

Glu
145

Thr

Ala

Mla

Glu

Gly

Ser

Tyr

Trp

130

Ser

Glu

Phe

Val

Trp

35

Glu

ala

Ser

Tyr

115

Met

Phe

val

Gln

Arg

Glu

20

Met

Asn

Ile
100

Glu

Arg

Arg

w

Glu

val

Met

Gln

Arg

85

Pro

Glu

Asn

Gln

Ser

155

Tyr

Thr
His
Asn
Asn
4

Ile

Ser

Pro

Val !

150

Phe

Gly

Leu

Pro

Thr

Val

Gly

Gly

Mot

Pro
40

Val

Pro

Val

Leu

Pro

e}
=
[6]

Ala

Asp
-

Arg

Leu 7

Glu

Gly
105

Gly

val

Met

Leu

10

Gly

Thr

Met
90

Ser

val

Gly

Ser
170

Thr

Trp

Ala

Leu

Thr 7

Glu

Gln

50

Phe

Thr

Thr

140

val

lle

Leu

Glu

45

Val

Phe

Ser

Glu

Ile

Met

Ala

Pro

Thr

30

Val

Cys

Ile

Val

Thr

110

Thr

Ala

Lys

Phe

val

Leu
15

Ala

Asn

Arg

Arg

95

Phe

Phe

Ala

Ile

72

Glu

Val

Arg

80

Esp

Asn

Pro

Zsp

Asn

160

val
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Phe

Glu

Cva

305

Cys

Glu

Arg

Arg

Gln

385

His

Gln

Tyr

Thr
210

Ala

Ser

Pro

290

Arg

Thr

Thr

Glu

Gly

370

Thr

Ser

Arg

195

_eu

Ile

Gly

Gly

Gly

275

Ile

Aszn

Thr

Asp

355

Ala

Gly

Gln

Pro

180

Ala

Asp

o
=3
< 0

6

Thr

Asn

Gly

Tle

rhe
420

- Gly

Gly
245

Glu

Phe

Tvr

Pro

325

Met

Val

Thr A

Thr

Thr
405

Ala

Ala
230

Glu I

Lys

Arg

Tyr
310

Ser 2

Leu

Tvr

Glu
390

Phe

Pro

Glu
215

Glu

Val

Ala

Thr

295

Arg

Glu

Cys

375

Pro

Glu

Gln

Ile

200

Glu

Leu

Glu

Asn

Tar

Ala

Pro

Trp

Ile

360

Gly

Arg

Pae

Ile

Thr

Val

val

Asrn

265

Ser

Ile

Glr

Ale

475

Gln

Pro
250

Gly

T Gly

Glu

Leu

Ala

330

Cys

Val

235

lle

Thr

Asp

Gly

23p

315

Val

Pro

Lys

Val

val

val

Gly

Fro

Gly

Glu

Ala

Pro -

Tle

Ary

Ser

Asn

Ala
205

‘al Ala

Arg

Ala
285

Thr

Asp S

Cys
365

Tyr

Gly

lle

190

Ala

s Lys

Cys

Asn

Asp

Ser

Gly

Ala

vVal

IThr
430

> Phe

Arg

Len

Met

255

Gly

Thr

Gln

Gly

Tyr
242

Met Cro

Val

335

Gly

Ser

Pro 2

Leu

Thr
415

Thr

Gly

Gly

73
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Gln

val

val

465

Tyr

Gly

Val

Thr

545

Ile

Tyr

Met

val

Gln

625

Lys

Ala

s
&t
[Sie)

Ile

Asn

Leu

2Ala

Glu

530

Gly

2la

Thr

Lys

Arg

510

Val

Leu

Ala

435

Leu

Ala

Lys

Gly

515

Ala

Ile

asp

Ile

595

Glu

Ile

Pro

Tyr

Pro

Ile

Asp

Thr

Ala

500

Tyr

Glu

val

Iys

580

Phe

Gly

Gly

Thr
660

Thr

Tyr

Ala

485

Gly

Gly

Tyr

Ala

Cys

Len

Ile

Ala

Ala

Lys

645

Glu

val

Leu Ser

Glu
470

Arg
Gln

Ala
-

Asn A

Gln

Lys

Gly
630

Arg

Leu

Lys

Ile

Tyr

Thr

535

Gly

Eis

Pro

Glu

515

Glu

Glu

Gln

Ser
440

Trp

Gln

Ser

520

Leu

Arg

Tyr

Phe

600

Ile

Phe

Ile

Arg

Ile

Tyr

Pro

val

505

Gly

Ile

Val

Gly

Thr

585

Thr

Asp

Gly

Phe

Arg A

665

Met

Gln

Tyr

Thr

490

Fhe

Lvs

Gln

Phe

Phe

570

Ser

Tyr

Ile

Glu

val
650

His

Pro

Glu

475

Asn

Gln

Met

Glu

Gly

Glu

Ser

Val

535

Ala

Phe

Gla

Asp

453

Thr

Val

Tyr

Ile

Arg

His

Asp

520

Cys

Ile

Lea

val

445

Gln

Glu

Val

Arg

Phe

525

Leu

Met

Pro
605

5 val

Ser

Ser

Pro

Leu

Thr

Ala

510

Gln

Pro

Val

Asp

Thr

590

Asn

Lys

Gly

Thr

Glu
670

Arg

Val
495

Arg

Thr

Val

Ser

575

Pro

Glua

Ile

74

Thr

Gly

Glu

480

Gln

Thr

Met

Ile

Val

560

Glu

Gly

Ala

Glu

Leu

640

Lys

Ser
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Ile Met Gly Gln Phe

i
%)
el

Val Thr Lys Ser Thr Pro
590

Gly Ser Leu Asp Ser Phe
705 710

Ile Gln Leu Val Gly Met

Leu 2la Asp Met Asn Tyzr
740

Leu Val Asn Ser Asn Leu
755

Arg Phe Leu Glu Asp Asp
770

Gly Gly Lys Ile Pro Ile
785 790

Arg Lys Phe Thr Ser Ala
805

Trp Glu Val Met Ser Tyz
820

Gln Asp Val Ile Asn Rla
835

Lys Asp Arg Asn His Arg

Asp Lys Met Ile Arg Asn
885

Ser Ser Gly Ile Asn Leu
900

Thr Ser Phe Asn Thr Val
915

Gln Tyr Lys Glu Ser Phe 2

930

Val Ser Gln Met Met Met
945 950

2la Gly His Gln Lys Lvs
965

Gln Met Asn Gln Ile Gln
980

<210>21

<211>30

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer 15

<400> 21

Val

695

Leu

Len

Val

val

Ile

Leu

€55

Pro

Fro

Pro

Glu

Pro

680

Met

Arg

Arg

His

Cys

750

Trp

Glu

Glu

840

Lys

Leu

Glu
920

Leu

Val

Asn

Ile

Gln

Gly

Arqg
745

Thr

Val

Arg
825

Gln 2

Gln

Phe

Leu
905

Trp

Ala

Ile

Glu
985

val

Ile

val

FPro

2la

Trp

810

Pro

Gly

Leu
890

Leu

Gly

Leu

Ser

970

Val

Ile

Thr

Asp

715

Ala

Leu

Ser

Thr

Pro

795

Tvr

Met

Gln

875

Arg

Glu

Phe

Arg

955

Ile

His

Gla

703

Gly

Ala

Ala &

Asp

Tyr

783

Gla

Trp

Arg

Leua

85)

Ile

Ala

Thr

Ala

Thr
940

Val

Gla

Leu

685

Phe

Gln

Gly

Phe

Thr

Ela

Gly

val

Met

Ile

Ile
925

Ser

Gly V:

Val

Glu

Met

Phe

Met

Arg 2

750

Gly

Ile

Ile

Met

830

Pro

Asn

Ala

Pro

910

Phe

Met

Gly

Glu

Thr

Lys

735

Leu

Gln

Val

815

Thr

Pro

Tro

Thr

Pro
895

Met

Thr

Arg A

975

75

val

b
Q
=}

Val
720

Tyr

Ile

Leu

Tvr

300

Met

Gln

Leu

880

Leu

Tvr

Gly

Val

Leu
960
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aaaaagctta tggctctgeg gaggcetgggg 30

<210> 22

<211>30

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer 16

<400> 22
aaagatatct catggcaact tctectggat 30

<210>23

<211>22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer 17

<400> 23
caccatggag ctggcggcect tg 22

<210>24

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer 18

<400> 24
tcceactgge acgtccagac ¢ 21

<210> 25

<211> 3804

<212> DNA

<213> Homo sapiens

<400> 25

76
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[slelefels [s[ele]s(e]
ccotettgoa
ggetecotge
agglgglgca
tgcaggatat
tccecactgea
tggcegtget
caggaggcct
tgatccageog
acaagsacaa
cctgttetee
gectgacgeg
aclgclgoca
cctgecteca
acaacecaga
gctgtgtgac
tctgeccect
gcagceadoc
gggcagttac
tggeatttot
cagagcaget
catggccogga
gaattctgca

ggetgegete

ccectteace
cooccggagan
cagteeccgag
gggaaaccly
ccaggaggty
gaggctgegy
agacaatgga
gcgggagetyg
gaacccccag
ccagctgget
gatgtgtaag
cactgtctgt
Lygagcaglgl
cttcaaccac
cacgtttgag
tgectgtece
gcacaaccaa
ctgtgecega
cagtgccaat
gccggagage
ccaagtgttt
cagcctgect
caatggegeo

actgagggaa

atggagctygg
gagageacac
acccacctgyg
gaaclcaccl
cagggctacyg
attgtgcgag
gacccgetga
cagctteogaa
ctctgetace
ctcacactga
ggctcccget
gccggtgget
gelgeoggel
agtggeatet
toccatgecea
tacaactacc
gaggtgacag
gtgtgctetg
atccaggagt
tttgatgggy
gagactctgg
gacctcageg
tactcgetga

ctgggeagty

cggecttgtg
aagtgtgcao
acatgetecy
acclgecceac
tgctcatege
gcacccagcet
acaataccac
gcctecacaga
aggacacget
tagacaccza
gctggggaga
gtgcccgetg
gcacgggeoe
gtgagetgea
atceccgaggg
tttctacgga
cagaggatgg
gtctgggeet
ttgctggetyg
acccagccte
aagagatcac
tetteccagaa
cecctgeaagy

gactggeect

cegetyggggy
oggaacagac
ccacctctac
caalgceage
tcacaaccaa
ctttgaggac
ccetgtcaca
gatcttgaaz
tttgtggaag
cecgetetegg
gagttctgag
caaggggccea
caagcaclLcl
ctgeccagee
coggtataca
cgtgggatee
aacacagcegg
ggagcacttg
caagaagatc
caacactgec
aggttaccta
cctgcaagte
gctgggeatc

catccaccat

ctocetecteg
atgaagatgo
cagggcetgee
clgleellece
gtgaggcagy
aactatgccc
ggggccteec
ggaggggtcet
gacatcttce
goetgecace
gattgtcaga
ctgeccactg
gaclyccelgg
ctggtcacct
tteggegeca
tgcacccteyg
tgtgagaagt
cgagaggtga
tttgggagec
ccgetecage
tacatctcag
atceggggac
agctggetgy

aacacccace

77

180

240

300

360

540

500

560

780

840

900

960

1020

1080

1140

1200

1260

1380

1440
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tctgctteogt
tccacactge
tgtgagaaag
tocttogggyg
atgtgaatge
tgacctgttt
ccttetgegt
ggaagtttee
gtgtggacct
tcatctetge
tcatcaagcg
cggagotggt
tcctgaaage
tctacaaggg
tgttgaggga
tggctggtgt
tgcagotggt
gcggacgect
gctacotgge
agagtcccae
agacagagtsz
tteteogoeyg
agctgatgac
Lgclggaaas
tcatggtcas
ctgaattctc
tgggcccage
tgggggacct
accctgeeec
gtggcggtyy
cactggcacc
cagccaaggyg
aggaccccac
gcceceagec
agggcectet
ccccacggaa
ccgagtactt
geecageett
ccagcacctt
cagtgcgaaa
<210> 26

<211>8

<212> PRT
<213> Mus

<400> 26

gcacacggtyg
caaccggeca
agggcactgae
ccaggagtge
caggeactgt
tggaccggey
ggecegetge
agatgaggay
ggatgacaeg
ggtggttgge
acggcagcag
ggagccgetyg
gacggagetg
catctggatce
aaacacatcc
gggcteecca
gacacagott
gggcteccag
ggatgtgegg
ccatgtcaza
ccatgoagat
goggttoace
ttttggggcc
9999949c99
atgttggatyg
cecgcatggeco
cagtccettyg
ggtggatget
gggcgetyggy
ggacctgaca

ctecgaaggg

gctgeaaage
agtaccccty
tgaatatgtyg
gectgetgeeo
gaatggcgtc
gacaccccag
cgacaaccte
caaaggcaca

gggtgggege

musculus

ccctgggace
gaggacgagt
tggggtacayg
gtggaggaat
ttgcegtoce
getgaccagt
cecagegety
ggcgeatgeo
ggctgeccey
attctgcetgyg
aagatccgga
acacctagcg
aggaaggtga
cctgatgegg
cccaaageca
tatgtctecc
atgccctatg
gacctgetga
ctogtacaca
attacagact
gggggeaagy
caccagactyg
aaaccttacg
attgactctyg
agggacccce
gacagcacct
gaggagtatc
ggcatggtcc
ctagyggetgy

getggeteeg

ctooccacac
cecctectgaga
aaccagccag
cgacctgetg
gtcaaagacyg
ggaggagcetyg
tattactegyg

cctacggeag

gceg

Ile Gln Leu Val Gln Ser Gly Pro

1

<210> 27
<211> 11

5

agctcttteg
atatgggega
ggaacaceaa
goeogagtact
accctgagty
gtgtggecty
tgaaacctga
agccttgece
ccgagecagag
tegtggtett
agtacacgat
gagcgatgeo
aggtgettgg
agaatgtgaa
acaaagaaat
gcettetggg
gotgeetott
actggtgtat
gggacttgge
tegggetgge
tgcecatcaa
atgtgtggag
atgggatccc
ceceecalely
aatgtcggee
agecgetttgt
tctaccgete
tggtaccceca
accacaggea
agcectctga

atgtatttga

atgaccccag
ctgatggcta
atgttecggeo
gtgccactct
tttttgectt
ceeocteageo
accaggaccec

agaacccaga

gaacccgeac
gggeetggece
gtgtgteaac
gcaggggete
tecagecccay
tgcccactat
cctetectac
catczactge
agccageect
gggggtggte
gcggagacty
caaccaggcg
atctggeget
aattccagty
cttagacgaa
catctgectg
agaccatgto
gcagattgee
cgoetoggaac
tcoggetgetg
atggatggey
ttatggtgty
ageccgggag
caccallgal
aagattccegy
ggtcateccag
actgctggag
gcagggctte
cegeegetea
agaggaggcc

tggtgaccty

caacctetge
tgccaccage
tgcageaagt.
cccagggagt
aategcecteoay
aagcaccecte
atgcccatet
acccactecet
ctgacgtcca
ttteggatee
ctgcaggaaa
cagatgcgga
tttegcacag
gccatcaaag
gcatacgtga
acatccacgg
cggcaaaaca
aaggggatga
gtgctggtca
gacattgacg
ctgcagteoca
actetgtggy
atccctgacc
glLclacalga
gagttagtgt
aatgaggact
gacgatgaca
ttctgtecag
tctaccagga
cceaggtete

ggaatggggy

cocotetacag cggtacagtyg
cgttgeececece ctgacctgea
ccagccccct togeccogag
ggaaagggcc aagactctct
tgggggtgec gtggagaacc
ccaccctecet cctgecttcea
accagagegg ggggetcecac

gtacctgggt ctggacgtge
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<212> PRT
<213> Mus musculus

<400> 27

Asp Val Leu Met Thr Gln Ser Pro Leu Ser Leu
1 5 10
<210> 28

<211>9

<212> PRT

<213> Mus musculus

<400> 28

Gln Ile Gln Leu Val Gln Ser Gly Pro
1 5

<210> 29

<211>19

<212> PRT

<213> Mus musculus

<400> 29
Asp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly

1 5 10 15

2sp Gln Ala

<210> 30

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer DB3F1

<400> 30
cagatccagt tggtgcagtc tggacct 27

<210> 31

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer MIG2ZAEVR1

<400> 31
aagatatctc atttacccgg agtccgggag aa 32

<210>32

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer MK19EIF1

<400> 32
aagaattcat gaagttgcct gttagg 26

<210> 33

<211> 32

<212> DNA

<213> Artificial Sequence
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<220>
<223> PCR primer KEVR1

<400> 33
aagatatctt aacactcatt cctgttgaag ct 32

<210> 34

<211> 1350

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222> (1)..(1350)

<400> 34
cag atce cag ttg gtg cag tet gga oot gag ctg aag aag cct gga gag 48
Gln Ile Gln Leu Val 3ln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu

1 5 10 15

aca gtc aag atc tcc tgc aag got tet ggg tet acc ttc aca cac tat 96
Thr Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Tkr His Tyr
20 25 30

tca atg cac tgg gtg aag cag gct cca gga azg got tta azg tgg atg 144
Ser Met His Trp Val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 45

ggc tgg ata aac acc tac act gga gag cca aca tat got get gac tte 192
Gly Trp Ile Asn Thr Tyr Thr Gly 3lu Pro Trr Tyr &la Asp Asp Phe
50 55 60

aag gga cgg ttt gcc tte tet ttg gaa acc tcet gee age act gee ttt 240
Lys Gly Arg Phe Ala Phe Ser Leu 5lu Thr Ser Ala Ser Tkr Ala Phe
65 70 75 a0

ttg cag atc aac aac ctco aaa aat gag gac acg get aca tat tte tgt 288
Leu Gln Ile Asn Asn Leu Lys Asn 3lu Zsp Thr Ala Thr Tyr Phe Cys

gca acc tac tat agg tac gaa aga gac ttt gsc tac tgg ggc caa ggc 336
Ala Thr Tyr Tyr Arg Tyr Glu Arg 2Zsp Phe Asp Tyr Trp Gly Gln Gly
100 105 110

acc act ctc aca gtc teo tca gec aaa aca aca goce cca tcg gte tat 384
Thr Thr Leu Thr Val Ser Ser Ala Lys Thr Tkhr Ala Pro Ser Val Tyr
115 120 125

act cta 432
Thr Leu

cca ctg goe cct gtg tgt gga gat aca act gge tce teog
Pro Leu Ala Pro Val Cys Gly Asp Thr Thr Gly Ser Ser
130 135 140

w o

[ts]
HQ

gga tgc ctg gtc aag ggt tat ttc cct gag cca gtg acc ttg acc tgg 480
Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro val Thr Leu Thr Trp
145 150 155 150

aac tct gga tec ctg tec agt ggt gtg cac acc tte cca gct gtc ctg 528
Asn Ser Gly Ser Leu Ser Ser Gly Val His Tkhr Phe Pro Ala Val Leu
165 170 175

cag tct gac ctc tac acc ctc agc age tca gtg act gta acc tcg agc 576
Gln Ser Asp Leu Tyr Thr Leu Ser Ser Ser Vzl Thr Val Tkr Ser Ser
180 185 190

ace tgg ccc age cag tece atc ace tge aat gtg goe cac ccg goa age 624
Thr Trp Pro Ser Gln Ser Ile Thr Cys Asn Vel Ala His Pro Ala Ser
195 200 205

agc acc aag gta gac aag aaa att gag ccc aga ggg ccc aca atc aag 672

Ser Thr Lys Val Asp Lys Lys Ile 3lu Pro Arg Gly Pro Thr Ile Lys
210 215 220

80



cca
Pro
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ctyg
Leu
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gtc
Val
305

ttc
Phe
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Thr

ttg
Leu

tgc
Cys

aac
Asn
385

gac

Asp

aag
Lys

ggt
Gly
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Lys
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Cys

gte
Val

age
Ser

gat
Asp

cag
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290

agt

Ser
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Lys

atc
Ile

cct
Pro

atg
Met
370

aac
Asn

tet
Ser

aac
Asn

ctg
Leu

tga

cct
Pro

tte
Phe

cece
Pro

gtc
vVaZ
275

aca
Thr

gce
Ala

tge
Cys

tca
Ser

cca
Pro
355

gtc
VaZ

999
Gly

gat
Asp

tgg
Trp

cac
His
435

<210> 35

<211> 449
<212> PRT
<213> Mus musculus

<400> 35

cca
Pro

atc
Ile

ata
Ile
260

cag
Gln

caa
Gln

cte
Leu

aay
Tys

aaa
Lys
340

cca
Pro

aca
Thr

aaa
Lys

gat
Gly

gtg
Val
420

aat
Asn

tgc

ada

vs Lvs

tte
Phe
245

gtc
Val

atc
Ilc

acc
Thr

cce
Pro

gtc

Val ?

325

ceca
Pro

gaa
Glu

gac
Asp

aca
Thr

tct
Ser
405

gaa

Glu

cac
His

230

oot
Pro

Thr

age
Ser

cat
His

atc
Ile
310

gaa
Glu

ttc
Phe

gag
Glu
390
tac

Tvr

aga
Arg

cac
His

tgc
Cys

cca
Pro

tgt
Cys

tgg
Trp

aga
Arg
295

cag
Gln

> aac

999
Gly

gag
Glu

atg
Met
375
cta

Leu

tte
Phe

aat
Asn

acy
Thr

cca
Pro

aag
Lys

gty
Val

ttt
Phe
280

gag

Glu !

cac
His

tca
Ser

atg
Met
360

cct
Pro

aac
Asn

atg
Met

age
Ser

act
Thr
440

gca
Ala

ate
Ile

gty
Val
265

gtg
val

cag
Gln

gac
2Zsp

gta
Val
345

act
Thr

gaa
Glu

tac
Tvr

tac
Tvr

tac
Tyr
425

aag
Lys

cct
Pro

aag
Lys
250

gty
Val

aac
Nsn

tac
Tyr

gac
Zsp

cte
Leu
330
aga

Arg

aag
Lys

gac
Asp

aag
Lys

age
Ser
410

tee
Ser

age

azc
Asn

tgg
Trp
315

cca
Pro

gct
Ala

asc
Asn
395

tte
Pre

cte
Leu

gta
Val

gtg
val

gtg
val

gcy
Ala

cca
Pro

cag
Gln

tac
Tyr
380

act

Thr

ctg
Leu

tca
Ser

tce
Ser

ttg
Lau

cte
Leu

age
Ser

gaa
Glu
285

act
Thr

cag
Gln

gtc
Val
365

gtg
val

gaa
Glu

aga
Arg

gtg
vVal

cgg
Arg
445

ggt
Gly

atg
Met

geg

270

gge
Gly

> atc

Ile

gta

Tkr

gzg
Glu

cca
Pro

gtg
Vel

gte
Vel
430

act
Trr

gga
Gly

ate
Ile
255

gat
Asp

cac
His

cgyg
Arg

aagy
Lys

gay
Glu
335
tat

Tyr

ctg
Leu

tgg
Trp

gte
val

gaa
Glu
415

cac
His

ceg
Pro

81

cca
Pro
240

taoe
Ser

gac
Asp

aca
Thr

gtg
Val

gag
Glu
320

aga
Arg

gte
Val

acc
Thr

acc
Thr

ctyg
Leu
400

aag

Lys

gag
Glu

ggt
Gly

816

864

912

260

1008
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1104

1152

1200

1248
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1344
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Gln

Thr

Gly

Lys

65

Leu

Ala

Thr

Pro

Gly

145

Asn

Gln

Thr

Ile

Val

Met

Trp

50

Gln

Thr

Thr

Leu

130

Cys

Ser

Trp

Thr
210

Gln

Lvs

His
35

Ile

Tyr

Leu

115

Leu

Gly ¢

Pro
195

Lys

Leu

Ile

20

Trp

Asn

Phe

Tyr

100

Thr

Pro

val

val

vVal

Thr

Ala

Asn

85

Arg

Val

Lys

Leu

165

Tyr

Gln

Asp

Gln

Cys

Lys

Ty=x

Phe

0

Leu

Cys

Gly
150

Thzr

Lys

Gln

Thr

5
s

Glu

Gly
135

Iyr

[
m
H

Leu

Ile

Gly

Ala

Ala

40

Gly

Leu

Arg

Ala
120

Gly

Ser

Thr

200

Ile

Pro

Ser

Pro

Glu

Glu

Glu

Asp

105

Lys

Thr

Pro

val

Ser

185

Glu

Glu
10

Gly

Pro

Thr

ASp

90

FPhe

Thr

Thr

Glu

His

170

Ser

Asn

Pro

Leu

Tvr

Lvs

Thr

Thr

Thr

Gly

Pro

155

Thr

val

val

Arg

Thr

Gly

Ala

Ala

Ala

Ser

149

val

Phe

Thr

Ala

Gly
229

Phe

Leu

45

Ela

Ser

Thr

Trp

Pro

125

Ser

Thr

Pro

val

His
205

Thr

30

Lyvs

Asp

Thr

Tvr

Gly
110

Leu

Ala

Thr

190

Pro

Thr

Gly
15

Tro

Ala

Phe

95

Gln

Val

Thr

Thr

val

175

Ser

Ala

Ile

82

Glu

Tyr

Met

Phe

Phe

30

Cvs

Gly

Leu

Trp
160

Ser

Lys
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Pro
225

Pro

Ala

Val

305

Phe

Thr

Asn

385

Lys

Gly

Lys

Cys

Val

Ser

Ile

Pro

Met

370

Ser

Leu

Pro

Phe

Pro

Val

275

Thr

Pro

355

Val

Gly

Asp

Trp

His
435

<210> 36

<211> 660
<212> DNA
<213> Mus musculus

<220>
<221>CDS
<222> (1)..(660)

<400> 36

Pro

Ile

Ile

260

Gln

Gln

Leu

Lys
340

Pro

Thr

Gly

val
420

Ile

Thr

Pro

Val

325

Pro

Glu

Asp

Thr

Ser

405

Glu

His

Lys

230

Pro

Thr

Ser

His

Ile

310

Asn

Glu

Phe

Glu

390

Tyr

Pro

Arg
29

Gln

Glu

Leu

Phe

Thr

Pro

Lys

Val

Phe

280

Glu

His

Ser

Met

360

Pro

Met

Ser

Thr
440

Ala

Val
265

Val

Gln

Val
345

Thr

Glu 7z

Tyr

Tyr
425

Pro

Lys

Ser
410

Ser

Asn

235

Asp

Zsp

Asn

Pro

Asn

395

Lys

Phe

Leu

Val

Val

Val

Ser

300

Mez

Ala

Pro

Gln

Tvr

380

Thr

Leu

Ser A

Leu

Leu

Ser

Glu

285

Thr

Pro

Gln

Val

365

Val

Glu

arg

vVal

Gly

Met

Glu

270

Val

Leu

Gly

Ile

Val

350

Thr

Glu

Pro

val

val

430

Thr

Gly

Ile

255

Asp

His

Arg

Lys

Gla A

335

Lea

Trp

val

Gla

415

His

Pro

83

Pro

240

Ser

Zsp

Thr

Val

Glu

320

Val

Thr

Thr

Leu

400

Lys

Glu

Gly
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gat
Asp

gat
Asp

aat
Asn

Arg

cag
Gln

tac
Tyr
145

caa
Gln

Thr

cga

Arg

cece
Pro

gtt
Val

caa
Gln

gga
Gly

aag
Lys
50

agg
Arg

aga
Arg

cat
His

gct
Ala

tta
Leu
130

ccc
Pro

aat
Asn

tac
Tyr

cat

His

att
Ile
210

ttyg
Leu

gca
Ala

aac
Asn
35

cte

Leu

tte
Phe

gty
Val

gtt
val

gat
Asp
115

aca
Thr

aaa
Lys

ggc
Gly

agc
Ser

aac

Asn
195

gte
Val

<210> 37

<211> 219
<212> PRT
<213> Mus musculus

<400> 37

atg
Met

tee
Ser
20

acc

Thr

ctg
Leu

agt
Ser

gag
Glu

cey
Pro
100

gct
Ala

tct

Ser

gac
Asp

gtc
val

atg
Met
180

age

Ser

aag
Lys

acc
Thr
5

atc

Ile

tat
Tyr

atc
Ile

gge
Gly

gct
Ala
85

tac

Tyr

gca
Ala

gga
Gly

atc
Ile

ctg
Leu
165
agc
Ser

tat

Tyr

age
Ser

caa
Gln

tet
Ser

tta
Leu

tac
Ivr

gag
5lu

acqy
Thr

ceca
Pro

age
Ser

acce

Thr

tte
Phe

agt
Ser

tgc
Cys

gaa
Glu

aaa

&
[

gga
Gly

gat
Asp

tte
Phe

act
Thr

gcc
Ala
135

gtc
Val

agt
Ser

acc
Thr

tgt

Cys

aac
Asn
215

cca
Pro

aga
Arg

tgg
Trp
40

gtt

val

teca
Ser

ctg
Leu

gga
Gly

gta
val
120

teca
Ser

aag
Lys

tgg
Trp

ctc
Len

gag

Glu &

200

agy

Arg I

cte
Leu

tet
Ser
25

tac
Ivr

tec
Ser

999
Gly

gga
5ly

EEE)
Gly
105

tee

Ser

gtec
Val

tgg
Trp

act
Thr

acyg
Thr
185

gee

tce
Ser

agt
Ser

ctg
Leu

aac
Asn

aca
Thr

gtt
val
20

999
Gly

atc
Ile

gtg
Val

aag
Lys

gat
Asp
170
ttg
Leu

act

Thr

gag
Glu

ctg
Leu

cag
Gln

cag
Gln

cga
Arg

get
Asp

tat
Tyr

acc

Thr

tte
Pre

att
155
cag

Gln

acc
Trr

cct
Pro

agc
Ser

aaa
Lys

ttt
Phe

tte
Phe

tac
Tyr

aag
Lys

cca
Pro

tte
Phe
140

gat
Asp

gac
Asp

aag
Lys

aag

Lys

taa

gtc
Val

att

Ile %

cca
Pro
45

tct

Ser

aca
Thr

tge
Cys

cty
Leu

cca
Pro
125

ttg
Leu

ggc
Gly

agc
Ser

gac
Zsp

aca

Thr
205

agt
Ser
gta
30

ggc

Gly

999
Gly

cte
Leu

ttt
PLe

gaa
Glu
110
tce

Ser

asc
Asn

agt
Ser

aza
Lys

geg
Glu
190

tca

ctt
Leu

cat
His

cag
Gln

gtc
Val

agyg
Arg

caa
Gln
95

ata
Ile

agt
Ser

aac
Asn

gaa
Glu

gac
Asp
175

tat

act

Thr

84

gga
Gly

agt
Ser

tet
Ser

cca
Pro

atc
Ile
80

ggt
Gly

aaa
Lys

gag
Glu

ttc
Phe

cga
Arg
150

agc

Ser

gaa
Glu

96

144

192

240

288

384

432

430
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Asn

Pro

Asp A

Ser

Ser

Gln

Tvr

145

Gln

Thr

Ary

Pro

val

Cln

Lys

50

Arg

His

Ala

Leu

130

Pro

Aszn

Tyr

His

Ile
210

Ala

Asn

Leu

Phe

Val

val

Zsp

115

Thr

Gly

%]
®
et

Asn
195

Val

<210> 38

<211> 1350
<212> DNA
<213> Mus musculus

<220>
<221> CDS

<222> (1)..(1350)

<400> 38

Met

Ser
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Thr

Leu

Glu

Pro

100

Ala

val

Met
180

Tyr

Ile

Gly

Ala

Tyr

Ala

Gly

Ile

Leu
1565

Tyr

Ser

Gln

Ser

Leu

Tyr

Glu

Thr

Pro

Gly

Asn
150

Asn £

Thx

Phe 2

Glu

Lys
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Thr

Ala

135

Val

Thr

Cys
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Arg

Trp

Val

Ser

T.eu

Gly

Val

120

Ser

Trp

Leu

Glu
200

Arg
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Ser
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Ser A
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105
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Gly
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atc
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gtc
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atg
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Trp
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gga
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cag
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Thr
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Leu
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tge
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cag
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aag
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Leu
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aca
Thr
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Trp
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DK/EP 2199390 T3



agc
Ser

Prc

get
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gtc
Val
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tte
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Leu
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ggt
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Lys
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Ser
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Ser

tgg
Trp
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210

tgt
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atg
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Cys

Pro

Cys

Trp
160

GIn

Asn

Glu
240

Leu

Phe

Thr
320
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<222> (1)..(336)

<400> 54

gat gtt ttg atg acc caa act cca ctc tecc ctg cct gtc agt ctt gga 48
Asp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

gat caa gce tce ate tot tge aga tet agt cag age att gta cat agt 96

r Ser Gln Ser Ile Vel His Ser
30

Asp Gln Ala Ser Ile Ser Cys Arg
20

]
R0

agt gga atc acc tat tta gaa tgg tac ctg czg aaa cca gge cag tet 144
Ser Gly Ile Thr Tyr Leu Glu Trp Iyr Leu Gln Lys Pro Gly Gln Sexr
35 40 45

cca aag ctc ctg atc tac aaa gtt tcc aac cga ttt tct ggg gtc cca 192
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

gac agg ttc agt ggc agt gga tca ggg aca gat ttec aca cte aag atc 240
Asp Arg Phe Ser Gly Ser Gly Ser 3lv Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

agce aga gtg gag gct gag gat ctg gga gtt tat tac tgc ttt caa ggt 288
Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Pke Gln Gly
35 920 95

tca cat gtt ccg tac acg ttc gga ggg ggg acc aag ctg gza ata aaa 336
Ser Hig Val Pro Tyr Thr Phe Cly Gly Gly Tkr Lys Leu Clu Ile Lys
100 105 110
<210> 55
<211> 112
<212> PRT
<213> Mus musculus

<400> 55
Asp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Ser
20 25 30

Ser Gly Ile Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Lys Leu Leu Ile Tvr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 40

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu 2sp Leu Gly Val Tvr Tyr Cys Phe Gln Gly
85 90 95

Ser His Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 56
<211> 324

<212> DNA
<213> Mus musculus

<220>
<221> CDS
<222>(1)..(324)

<400> 56

100



cgg
Arg

cag
Gln

tac
Tyr

caa
Gln

acc
Thr
65

cga
Arg

cece

gct
Ala

tta

cce
Pro

aat
Asn
50

tac

Tyr

cat
His

att
Ile

gat
Asp

aca
Thr

ggc
Gly

agc
Ser

aac
Asn

gte
Val

<210> 57

<211> 107
<212> PRT
<213> Mus musculus

<400> 57

Arg
1
Gln

Tyr

Gln

Ala
Leu
Pro

Asn
5

Tyr

Ile

Asp

Thr S

Gly

Scr

Val

<210> 58
<211>30
<212> DNA
<213> Mus musculus

<220>
<221> CDS
<222>(1)..(30)

<400> 58

ggg tat acc ttc aca cac tat tca atg cac
Gly Tyr Thr Phe Thr His Tyr Ser Mel His

1

<210> 59
<211>10
<212> PRT
<213> Mus musculus

<400> 59

gct
Ala

tet
Ser
20

gac

Asp

gtc
val

atg
Met

age
Ser

aag
Lys
100

Ala

val

Mct

Ser

gca
Ala

gga
Gly

atc
Ile

ctg
Leu

agc
Ser

tat
Tyr
85

agce
Ser

Ala

o]

Ile

Leu

5

cca
Pro

ggt
Gly

age
Ser
70

acc
Thr

ttc
Phe

Pro

Gly

Asn

Asn

Scox

70

Thx

Phe

act
Thr

gca
Ala

gtc
Val

agt
Ser

55

acc
Thr

tgt
Cys

aac
Asn

Thr

Val

Ser

Thr

Cys

el
“
5

gta
Val

tca
Ser

aag
Lys
40

tgg

Trp

ctc
Leu

gag
Glu

agyg
Arg

Val

Lvs
40

Trp

Leu

Glu

Arg

tee
Ser

gte
Vac_
25

tag
Trp

act
Thr

acg
Thr

gce
2la

aat
Asn
105

105

atc
Ile
10

gtg
Val

aag
Lys

gat
Asp

ttg
Leu

act
Thr
20

gag
Glu

10

tte
Pre

tgc

att
Ile

ceg
Gln

acc
Thr

75

Phe

cca
Pro

tte
FPhe

gat
Asp

gac
Asp
60

aag
Lys

ac aag
s Lys

taa

Prao

Phe

Lys

cca tce
Pro Ser

ttg azc
Lzu Asn

ggc agt
Gly Ser
45

age aza
Ser Lys

gac g&ag
Asp Glu

aca tca
Thr Ser

Pro Ser

Leu Asn

Gly Ser

Ser Lys

Lsp Glu

Thr Ser

agt gag
Ser Glu

aac ttc
Asn Phe

gaa cga
Glu Arg

gac agc
Asp Ser

tat gaa
Tyr Glu

act tca
Thr Ser
95

Ser Glu

Asn Phe

Gla Arg

Asp Ser

Tyr Glu

Thr Ser

101

96

144

192

240

30
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Gly Tyr Thr Phe Thr
1 5

<210> 60

<211> 51

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222>(1)..(51)

<400> 60

tgg ata aac acc tac
Trp Ile Asn Thr Tyr
1 5

gga
Gly
<210> 61
<211>17

<212> PRT
<213> Mus musculus

<400> 61
Trp Ile Asn Thr Tyr
1 5

Gly

<210> 62

<211> 30

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<2225 (1)..(30)

<400> 62

tac tzt agy tac gza
Tyr Tyr Arg Tyr Glu
1 5
<210> 63

<211>10

<212> PRT

<213> Mus musculus

<400> 63

Tyvr Tyr Arg Tyr Glu
1 5
<210> 64

<211>48

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222> (1)..(48)

<400> 64
aga tct agt cag agc
Arg Ser Ser Gln Ser

1 5

<210> 65

dis Tyr Ser Met His
10

act gga gag cca aca tat gct gat gac ttc aag
Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys
10 15

Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys
10 15

aga gac ttt gac tac
Arg Asp Pre Asp Tyr
10

Arg Asp Phe Asp Tyr
10

att gta cat agt aat gga aac acc tat tta gaa
Ile Val His Ser Asn Gly Asn Thr Tyr Leu Glu
10 15

102

48

51

30

48
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<211> 16
<212> PRT
<213> Mus musculus

<400> 65

Arg Ser Ser Gln Ser Ile Val His Ser AZsn Gly Asa Thr Tyr Leu Glu
1 5 10 15
<210> 66

<211>21

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<2225 (1)..(21)

<400> 66

aaa gtt tcc aac cga ttt tct 21
Lys Val Ser Asn Arg Phe Ser

1 5

<210> 67

<<211>7

<212> PRT

<213> Mus musculus

<400> 67

Lys Vel Ser Asn Arg Phe Ser
1 5

<210> 68

<211> 27

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222> (1)..(27)

<400> 68

ttt csa ggt tca cet gtt ccg tac acg 27
Fhe Gln Gly Ser His Val Pro Tyr Thr

1 5

<210> 69

<211>9

<212> PRT

<213> Mus musculus

<400> 69
Phe Gln Gly Ser His Val Pro Tyr Thr
1 5

<210>70

<211> 30
<212> DNA
<213> Mus musculus

<220>
<221>CDS
<222> (1)..(30)

<400> 70

ggg tat acc ttc ata gac tat tca atg cac 30
Gly Tyr Thr Phe Ile Asp Tyr Ser Met His

1 5 10

103
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<210> 71

<211>10

<212> PRT

<213> Mus musculus

<400> 71
Gly Tyr Thr Phe Ile
1 5

<210>72
<211> 51

<212> DNA
<213> Mus musculus

<220>
<221> CDS
<2225 (1)..(51)

<400> 72

tgg ata aac acc tac
Trp Ile Zsn Thr Tyr
1 5

gga
Gly

<210>73

<211>17

<212> PRT

<213> Mus musculus

<400> 73
Trp Ile Asn Thr Tyr
1 5

Gly

<210>74

<211> 30

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222> (1)..(30)

<400> 74

tac tet agg tac gza
Tyr Tyr Arg Tyr Glu
1 5
<210> 75

<211>10

<212> PRT

<213> Mus musculus

<400> 75

Tyr Tyr Arg Tyr Glu
1 5
<210> 76

<211>48

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222>(1)..(48)

Asp Tvr Ser Met His
10

act gga gag cca aca tat tet gat gec tte aag 48
Thr Gly Glu Pro Thr Tyr Ser Rsp Asp Phe Lys

10

15

51

Thr Gly Glu Pro Thr Tyr Ser Asp Asp Phe Lys

10

aga gac ttt gac tac
Arg Asp Phe Asp Tyr
10

Arg Asp Phe Asp Tyr
10

15

30

104
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<400> 76
aga tct agt cag agc

Arg Ser Ser Gln Ser
1 5
<210> 77

<211> 16

<212> PRT

<213> Mus musculus

<400> 77

Arg Ser Ser Gln Ser
1 5
<210>78

<211>21

<212> DNA

<213> Mus musculus

<220>
<221>CDS
<222>(1)..(21)

<400> 78

aaa gtt tcc aac cga
Lys Val Ser Asn Arg
1 5
<210>79

<211>7

<212> PRT

<213> Mus musculus

<400> 79

Lys Vzl Ser Asn Arg
1 5
<210> 80

<211> 27

<212> DNA

<213> Mus musculus

<220>
<221>CDS
<222>(1)..(27)

<400> 80

ttt cea ggt tca cet
Phe Cln $ly Ser His
1 5
<210> 81

<211>9

<212> PRT

<213> Mus musculus

<400> 81

Phe Gln Gly Ser His
1 5
<210> 82

<211>32

<212> DNA

att gta cat agt agt gga atc acc tzt tta gaa 48
TIle Val His Ser Ser Gly Ile Thr Tyvr Leu Glu
10 15

Ile Val His Ser Ser Gly Ile Thr Tyr Leu Glu

10 15
ttt tct 21
Phe Ser
Phe Ser
gtt ccg tec acg 27

Val Pro Tyr Thr

Val Pro Tyr Thr

<213> Artificial Sequence

<220>
<223> primer N1

105
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<400> 82
attaggatcc gagcttcegt actgecagtg te

<210>83
<211>28

<212> DNA
<213> Artificial

<220>
<223> primer N2

<400> 83

attaggatcc gccccccaag gtgaggcet 28

<210> 84
<211>34
<212> DNA
<213> Artificial

<220>
<223> primer N3

<400> 84
attaggatcc ggtcacttac cgcaagaagg gaga

<210> 85
<211>32
<212> DNA
<213> Artificial

<220>
<223> primer N4

<400> 85
attaggatcc ggtccaggtg caggcactga cg

<210> 86
<211> 31
<212> DNA
<213> Artificial

<220>
<223> primer C1

<400> 86
aattaagctt gccgecaate accgecaagt t

<210> 87
<211> 32
<212> DNA
<213> Artificial

<220>
<223> primer C2

<400> 87
aattaagctt gttgccagat cccteegggg ac

<210> 88
<211> 29
<212> DNA

<213> Artificial

32

32

31

32

34

106
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<220>
<223> primer C3

<400> 88
aattaagctt caggtaggtg gtgtctggg

<210> 89
<211>30
<212> DNA
<213> Artificial

<220>
<223> primer C4

<400> 89
aattaagctt ctegtacttc cacactcgge

<210>90
<211>720
<212> DNA
<213> Artificial

<220>
<223>hSH-348-T1L

<220>
<221>CDS
<222> (1)..(720)

<220>
<221> sig_peptide
<222> (1)..(60)

<400> 90

atg gtg ctg cag acc cag gtg ttc
Met Val Leu Gln Thr Gln Val Phe
1 5

ggce gea tat gge gac ata gtg atg
Gly Ala Tyr Gly Asp Ile Val Met
20

gtg acc ccc ggo gag cce gec tec
Val Thr Pro Gly Glu Pro Ala Ser

atc gtg cac agc aac ggc aac acc
Ile val His Ser Asn Gly Asn Thr
50 55

cCcc gygc cag agce ccc cag clg clg
Pro Gly Gln Ser Pro Gln Leu Leu
65 70

agc ggc gtg ccc gac cgg tto age
Ser Gly Val Pro Asp Arg Phes Ser

ate
Ile

acce
Thr
25

atc

Ile

tac
Ivr

alLc
Ile

ggc
Gly

29

30

tee
Ser

cag a

Gln

agc
Ser

ctg
Leu

Lac
Tyr

ctyg
Leu

Ser

tgc

ctg
Leu

feolele)
Pro

<99

¥s Arg

geg
Glu

asg
Lys
75

ggc
Gly

tgg
Trp
60

gLy

val

agc
Ser

ctg
Leu

cty
Lau

age
Ser
45

tac

Tyr

age
Ser

ggc
Gly

tgg
Trp

agc
Ser

30
age

Ser

ctg
Leu

asc
Asn

acc
Tkr

cag
Gln

cag
Gln

€99
Arg

gac
Asp

tee
Ser

cce
Pro

age
Ser

aag
Lys

LLc
Phe
80

ttc
Phe

107

48

96

144

192

240

288
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aca
Thr

tgc
Cys

gtg
val

cce
Pro
145

ctyg
Leu

aac
Asn

ggc
Gly
225

<210> 91

oty
Leu

tte
Phe

gag
Glu
130

tce
Ser

aat
Asn

gcc
Ala

aag
Lys

gac
Asp
210

ctg
Leu

aag
Lys

cayg
Gln
115

ate
Ile

gac
Asp

aac
Asn

ctg
Leu

gac
Asp
195

tac

Tyr

agc
Ser

<211> 239
<212> PRT
<213> Artificial

<220>

<223> Synthetic Construct

<400> 91

ate
Ile
100

gge
Gly

aag
Lys

gag
Glu

tte
Phe

cag
Gln
180

age

Ser

gag
Glu

tce
Ser

85

age
Ser

tce
Ser

cgt
Arg

cag
Gln

tac
Tyr
165

tcc
Ser

acc
Thr

aaqg
Lys

cecc
Pro

°g9
Arg

cac
His

acy
Thr

oty
Leu
150

cce
Pro

999
Gly

tac
Tyr

cac
His

gtc
Val
230

gty
val

gtg
val

gtg
val
135

aag
Iys

aga
Arg

aac
Asn

age
Ser

aag
Lys
215

acc
Thr

Met Val Leu Gln Thr Gln Val

1

5

Gly Ala Tyr Gly Asp Ile Val

Val Thr Pro Gly Glu Pro 2la

35

20

gag
Glu

cec
Pro
120

geo

Ala

tec
Ser

gayg
Glu

tce
Ser

cty
Leu
200
gtg
Val

aag
Lys

Phe

Met

Ser Ile Ser Cvs Arg

40

goo
Ala
105
tac
Tvr

gee
Ala

ggc

Gly

gce
Ala

cag

185

tac
Tyr

age
Ser

Ile

Thr Gln Ser Pro

25

90

9Ag
Glu

acc
Thr

cca
Pro

acc
Thr

aag
Lys
170

gag
Glu

age
Ser

gcc
Zla

tte
Phe

Ser Leu Leu

10

gae
Asp

tte
Pre

tce

Ser

gco
ala
155

acc
Trr

tgc
Cys

]
5=

b
w M

gty
Val

ggc
Gly

gtg
val
140

tece
ser

cag
Gln

gtg
Val

ctg
Leu

gag
Glu

220

agg
Arg

gge gtg
Gly Vel
110

cag ggc
Gln Gly
125

tte ate
Phe Ile

gtg gtg
val vel

tgg azg
Trp Lys

acc gag
Thr Glu

acc ctg
Thr Leu
205

gtg acc
val Thr

999 g&g
Gly Glu

Leu Trp

Leu Ser Leu Pro

30

Ser Ser Gln Ser

45

95

tac tac
Tyr Tyr

acc aag
Thr Lys

tte ccc
Phe Pro

tge ctg
Cys Leu
150

gtg gac
val Asp
175

cag gac
Gln Asp

agc aaa
Ser Lys

cac cag
His Gln

tgt tag

Ile Ser

15

108

336

384

432

528

576

624

672

.l
[
o
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Ile

Pro

65

Thr

Val

Pro

145

Leu

Asn

[4]
()
-t

Ala

Gly
225

val
50

Cly

Leu

Phe

Glu

130

Ser

2la

Asp
210

Leu

His

Cln

Val

Lys

Gln

115

Tle

AsSp

Leu

Asp

Tyr

<210> 92
<211>48
<212> DNA
<213> Artificial

<220>
<223>h8H348-1-T1L CDRL1

<220>
<221> CDS
<222> (1)..(48)

<400>92
cgg age age cag age ate gtg cac age aac ggo aac acc teac ctg gag
Arg Ser Ser Gln Ser lle Val Hig Ser Asn Gly Asn Thr 1yvr Lesu Glu

1

<210> 93
<211> 16
<212> PRT

<213> Artificial <220>
<223> Synthetic Construct

<400> 93

Arg Ser Ser Gln Ser Ile Val His Ser Asn Gly Asa Thr Tvr Leu Glu

1

<210> 94
<211>21
<212> DNA
<213> Artificial

<220>

Ser

Pro

Ile

100

Gly

Glu

Phe

Gln

180

Glu

Pro

Asp

Ser

Ser

Arg

Gln

Tyr

155

Ser

Thr

Pro

5

5

Gly

Gln

70

Arg

Arg

His

The=

Leu

150

Pro

Gly

Tyx

His

val
230

Phe

Val

Val

Val

135

Lys

Asn

Lys
215

Thr

Thr Tyr

Leu Ile

Ser Gly

Glu Ala
105

Pro Tyr
120

Ala Ala

Ser Gly

Glu Ala

Ser Gln
185

Leu Ser
200

Val Tyr

Leu

Tyr

Ser

Glu Z

Thr

Pro

Thr

Lys

170

Glu

FPhe

10

10

Glu

Lvs

75

Gly

Phe

Ser

Ala
155

Val

Thr

Trp
50

Val

Val

Gly

Vval

149

Ser

Gla

val

Lea

Gla

220

Arg

Ser

Gly

Gln

125

Phe

val

Trp

Thr

Thr

205

val

Gly

Leu Gln Lys

Asn Arg Phe
80

Thr Aso Phe
95

Val Tyr Tyr
110

Gly Thr Lys

Tle Pha Pro

val Cys Leu
160

Lys Val
175

4
(2]
T

Glu Gln Asp
190

Leu Sar Lys

Thr His Gln

Glu Cys

15

15

109
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<223> h8H348-1-T1L CDRL2

<220>
<221> CDS
<222> (1)..(21)

<400> 94

aag gtg agc aac cgg ttc age
Lys Val Ser Asn Arg Phe Ser
1 5

<210> 95

<<211>7

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 95

Lys Vel Ser Asn Arg Phe Ser
1 5

<210> 96

<211> 24

<212> DNA

<213> Artificial

<220>
<223> hSH348-1-T1L CDRL3

<220>
<221>CDS
<222> (1)..(24)

<400> 96

tte ceg gge tee cec gtg cco tec
Phe Gln Gly Ser His Val Pro Tyr
1 5

<210> 97

<211>8

<212>PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 97
Phe Gln Gly Ser His Val Pro Tyr
1 5

<210> 98

<211>720

<212> DNA

<213> Artificial

<220>
<223> hSH348-1-T3L

<220>
<221>CDS
<222> (1)..(720)

<220>
<221> sig_peptide
<222>(1)..(60)

110
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<400> 98

atg gtg ctg
Met Val Leu

1

ggc
Gly

gtg
val

atc
Ile

tgc
Cys

gtg
val

Pro
145

ctyg
Leu

aac
Asn

gce
Ala

ggc
Gly
225

gca
Ala

acc
Thr

gtg
val
50

ggc
Gly

ggc
Gly

ctg
Leu

ttc
Phe

gag
Glu
130

tce
Ser

aat
Asn

gce
Ala

aag
Lys

gac
Asp
210

ctg
Leu

tat
Tyr

cce
Pro

cac
His

cag
Gln

gty
val

aag
Lys

cag
Gln
115

atc
Ile

gac
Asp

aac
Asn

ctg
Leu

gac
Asp
195

tac

Tyr

agc
Ser

<210> 99

<211> 239
<212> PRT
<213> Artificial

<220>

<223> Synthetic Construct

<400> 99
Met Vel Leu Gln Trr Gln Val Pre Ile Ser Leu Leu Leu Trp Ile Ser

1

cag
Gln

ggc
Gly
20

ggc
Gly

age
Ser

age
Ser

cce
Pro

atc
Ile
100

ggc
Gly

aag
Lys

gag
Glu

tte
Pha

cag
Gln
180

age
Ser

tee
Ser

acc
Thr

gac
Asp

gag
Glu

aac
Asn

cece
Pro

gac
Asp
35

age

Ser

tca
Ser

cgt
Arg

cag
Gln

tac
Tyr
165

tce
Ser

acc
Thr

aag
Lys

cce
Pro

5

cag
5ln

gtg
Val

felels]
Pro

ggc
Gly

cag
Gln

70

99
Arg

g9
Arg

cac
His

acy
Thr

cty
Leu
150

cece
Pro

999
Gly

tac
Tvr

cac
His

gte
val
230

gtg
Val

ctg
Leu

gce
Ala

aac
Asn
55

ctg
Leu

ttc
Phe

gtg
val

gtg
val

gtg
val
135

aag
Lys

aga
Arg

aac
Asn

agce
Ser

aag
Lys
215

acc
Thr

ttc atc
Phe Ile

atg acc
Met Thr
25

tec ate
Ser Ile

acc tac
Thr Tyr

ctg atc
Leu Ile

age gge
Ser Gly

gag gce
Glu Ala
105

cce tac
Pro Ivr
120

gcc geo
Ala 2Ala

tce gge
Ser Gly

gag gcc
Glu 2la

tce cag
Ser Gln

185

ctg age
Leu Ser
200

gtg tac
Val Tyr

aag agc
Lys Ser

tee
Ser
10

cag
Gln

age
Ser

ctyg
Leu

tac
Tyr

age
Ser
90

gag
Glu

acc
Thr

coe
Pro

acc
Thr

aag
Lys
170

gag
Glu

agce
Ser

gcc
Ala

tte
Phe

10

ctyg
Leu

agc
Ser

tge
Cys

g&g
Glu

gge
Gly

gac
Asp

ttc
Pre

Ser

gce
Ala
155

tgc
Cys

ctg
Leu

cce
Pro

<gg
Arg

tgg

60

gtg
val

age
Ser

gtg
Val

ggc
Gly

gtg
val
140

tce
Ser

cag
Gln

gtg
Val

ctyg
Leu

gag
Glu
220

agg
Arg

ctyg
Leu

ctg
Leu

age
Ser
45

tac
Tyr

ggc
Gly

ggc
Gly

cag
Gln
125

tte
Phe

gtg
val

tgg
Trp

acc
Thr

acc
Thr
205

gtg

val

999
Gly

tgg
Trp

age
wer
30

age

Ser

ctyg
Leu

Asn

acc
Trkr

gtg
Vel

110

ggc
Gly

atc
Ile

I

Q
=Q

asqg
Lys

gzg
Glu
150
ctyg

Leu

acc
TrLr

gag
Glu

atc
Ile
15

ctg
Leu

cag
Gln

cag
Gln

cgy
Arg

gac
Asp
95

tac

Tyr

acc
Thr

tte
Phe

tge
Cys

gtg
val
175

cag
Gln

age
Ser

cac
His

tgt
Cys

15

age
Ser

aag
Lys

ttc
Phe

80

tte
Phe

Tyxr

aag
Lys

Pro

ctyg
Leu
160

gac
Asp

gac
Asp

Lys

cag
Gln

Gly Ala Tyr Gly Asp Val Leu Met Thr Gln Ser Pro Leu Ser Leu Pro

20

25

3C

111

48

96

144

240

336

384

480

528

576

624

/20
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val

Thr

Val

Pro
145

Asn

Gly
225

Thr

Val

50

Gly

Leu

Phe

Glu

130

Ser

Zla

Leu

Pro
35

Val

Lys

Gln
115

Leu

Ser

<210> 100
<211>48

<212> DNA
<213> Artificial

<220>
<223>h8SH348-1-T3L CDRL1

<220>
<221> CDS
<222> (1)..(48)

<400> 100

cgg age age cag age atc gtg cac age aac gge aac acc tazc cty gag
Arg Ser Ser Gln Ser Ile Val His Ser Asn Gly Asn Thr Tyr Leu Glu

1

<210> 101
<211> 16

<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 101
Arg Ser Ser Gln Ser Ile Val His Ser Asn Gly Asa Thr Tyvr Leu Glu

1

<210> 102

Gly

Pro

Ile

100

Gly

Glu

Phe

Gln

180

Ser

Glu

Ser

Glu

Pro
Asp
85

Ser

Arg
Gln
Tyr
165
Ser
Thr

Lys

Pro

5

5

Pro 2la

Gly 2,

2]
ISR

Gln Leu
70

Arg Fhe

Arg Val

Th= Val
135

Leu Lys
150

Pro 2Zrg

Gly 2Zsn

His Lys
215

val Thr
230

Ser Ile
40

Thr Tyr

Leu Ile

Ser Gly

Glu Ala
105

Pro Tyr
120

Ala Ala

Ser Gly

Glu Ala

Ser Gln

185

Teu Ser
200

val Tyr

Lys Ser

Tyr

Ser

Glu

Thr

FPro

Thr

Lys

170

Glu

Ser

Phe

10

10

Gly

Phe

Ala
155

Val

Thr

Asn
235

Arg

Trp

50

Val

Val

Gly

Val

149

Ser

Gla

Val

Tea

Gla

229

Arg

Ser

45

Gly

Gly

Gln

125

Phe

val

Trp

Thr

Thr

205

val

Gly

Ser Gln Ser

Leu Gln Lys

Asn Arg Phe
80

Thr AsD Phe
95

vVal Tyr Tyr
110

Gly Thr Lys

Ile Pha Pro

Val Cys Leu

160

Lvs Val Asp
175

Glu Gln Asp
190

Teu Ser Tys

Thr His Gln

Glu Cys

15

15

112
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<211>21
<212> DNA
<213> Artificial

<220>
<223> hSH348-1-T3L CDRL2

<220>
<221> CDS
<222> (1)..(21)

<400> 102

aag gtg agc aac cgg tte age 21
Lys Val Ser Asn Arg Phe Ser

1 5

<210> 103

<211>7

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 103

Lys Vel Ser Asn Arg Phe Ser
1 5

<210> 104

<211>24

<212> DNA

<213> Artificial

<220>
<223> hSH348-1-T3L CDRL3

<220>
<221>CDS
<222> (1)..(24)

<400> 104
tte cag gge teo cac gtg cco tac 24
Phe Gln Gly Ser His Val Pro Tyr

1 5

<210> 105

<211>8

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 105

Phe Gln Gly Ser His Val Pro Tyr
1 5

<210> 106

<211> 1407

<212> DNA

<213> Artificial

<220>
<223> hSH348-1-T1H

<220>
<221>CDS

113

DK/EP 2199390 T3



<222> (1)..(1407)

<220>
<221> sig_peptide
<222> (1)..(57)

<400> 106

atg
Met
1

gtg
val

cce
Pro

acc
Thr

gag
Glu
65

gac
Asp

acc
Thr

tac
Iyr

ggc
Gly

agc
Ser
145

goc
2la

gty
Val

gct
Ala

gtg
Val

cac
His
225

tgt
Cys

999
Cly

atg
Met

aaa
Lys

ctg
Leu

gac
Gly

cac
His

50

tgg
Trp

gac
Asp

gee
Ala

tac
Tyr

cag
Gln
130

gte
val

gce
Ala

agc
Ser

gtc
Val

cce
Pro
210

aag ¢

Lys

gac
Asp

gga
Cly

atc
Il=

gaa
Glu
290

cac
His

age
Ser

age
Ser
35

tac
Tyr

atg
Mez

ttc
Phe

tac
Tyr

tge
Cys
1135

gge
Gly

tte
Phe

ctg
Leu

aaa
Tys

cce
Pro

o

~1 D 0
(STl

[NR N

Asp

ctg
Leu

cag
Gln
20

age
Ser

agc
Ser

ggc
Gly

aaqg
Lys

ctg
Leu
100

gce

Ala

acc
Thr

cce
Pro

ggc
Gly

aac tc

Asn
180

cag

agc
Ser

age
Ser

act
Thr

tca
Ser
260

cgg
Arg

cect
Pro

tgg
Trp

gtg
val

gtg
vVal

atg
Met

tgy
Trp

ggc
Gly
85

geza
Glu

acc
Thr

ctyg
Leu

ctg
Lzu

tge
Cvs
165

tce
Ser

agc
Ser

azc
Asn

gte
val

acc
Trr

tte
Phe

cag
Gln

aaqg
Lvs

atc
Ile
70

cgg
Arg

cty
Leu

tac
Tyr

gty
Val

goa
Ala
150

ctyg
Leu

ggc
Gly

tea
Ser

Tty
Leu

acc
Thr
230

aca

Thr

ttc
Phe

cct
Pro

gte
val

tte
Phe

ctg
Leu

gtg
val

tgy
Trp

o
&

aac
Asn

agtg
vVal

age
Ser

tac
Iyr

acc
Tar
135

cce
Pro

gtc
val

gce
Ala

Jgga

Gly

ggc

Gly
215

aag

Lys

tge

Tys

cte
Leu

gag
Glu

aag
Lys
295

ctc ctg ctg
Leu Leu Leu
10

40

acc
Thr

acc
Thr

age
Ser

cgg
Arg
120

Val

aag
Lys

ctg
Leu

cte
Teu

acc
Thr

gty
Val

ceca
Pro

tte
Phe

gtc
Val
280

tte
rhe

gtg cag agc
Val Gln Se

25

agc tgce aag
Ser Cys Lys

gtg cgg cag
Val Arg Gln

tac acc
Tyr Thr

atc acc
I_e Thr
90

ctg cgy
Leu Arg
1cs

tac gag
Tvr Glu

acc tca
Jer Jer

tce aag
Ser Lys

gac tac
Asp Tvr
170

acc agce
Thr Ser
1¢5

ggc
Sly
75

gce

Ala

age
Ser

cgg
Arg

gcco
Ala

tac tce cz

Tyr Ser

cag acc
G.n Thr

gac aag

Asp Lys !

cec tage
Pro Cys
250

ccCc cca
Pro Pro
265

aca tgc

Thr Cys

aac tgy
Asn lrp

tac
Tyr
aga
235
cca

Pro

aaa
Lys

g=9
Val

tac
Iyr

gtg
val

ggc
Gly

gce
Ala

gce
Ala

60

gag
Glu

gac
Asp

gag
Glu

gac
Asp

tec
Ser

140

acc
Thr

cee
Pro

atg
val

age
Ser

atc
Ile
220

gtt
val

gca
Ala

cece
Pro

gtg
Val

gty
val
300

gca
Ala

gce
Ala

age
Ser

zce
Pro

gct
Ala

gag
Glu

qgc
Gly

cce
Pro

gtyg
Vel

aga tgg
Arg Trp

15

30

45

ccc
Prc

ccc
Thr

gac
Asp

tte
Phe
125

zcc
Thr

gaa
Glu

cac
Eis

gag
Glu

cct
Pro

gtg
val
285

gac
A8p

ggc
Gly

acc
Thr

tec
Ser

acc
Thr
1.0

gac
Asp

aag
Lvs

ggc
G-y

cece
Pro

acc
Thr
190

gtg
Val

aac
Asn

cece
Pro

gaa
G'n

gac
Zop
270

gac

Asp

ggc
Gly

Tvr

ceg
Gln

tac
yr

acc
Thr
95

gece
Ala

tac
Tyr

ggc
Gly

gge
GLy

gty
val
175
tte

2he

gty
val

gatg
Val

gtg
val

gty
val

aag aag
Lys Lys

acc ttc
Thr Phe

ggce ctyg
Gly Leu

gee
Ela
80

tcc
Ser

gty
val

tgg
“rp

cca
Pro

aca
“hr
“60

acc

“hr

cce
Pro

acc
“hr

aat
Asn

tet
Ser
240

ctyg
Tau

cte
Leu

age
Ser

gag
G_u

114

288

336

384

480

528

768

816

861

912

DK/EP 2199390 T3
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gtg
val
305
tac
Tyr

ggc
Gly

Ile

gtg
val

age

19
0
[0

gag
Glu

cce
Pro

gtg
val

atqg
Met

tct
Ser

465

cat
His

c9g
Arg

aag
Lys

gag
Glu

tac
Tyr
370

ctg
Leu

tgg
Trp

gtg
val

gac
Asp

cat
His
450

cec
Pro

aat
Asn

gtg
val

gag
Glu

aaa
Lys
355
acc
Thr

acc

Thr

gag
Glu

ctyg
Leu

aag
Lys
435
gaq
Glu

ggc
Gly

<210> 107
<211> 468
<212> PRT
<213> Artificial

<220>

<223> Synthetic Construct

<400> 107

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1

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

gcc
Ala

gtc
val

tac
Tyr
340

acc
Thr

ctg
Leu

tgc
Cys

age
Ser

gac
Asp
420

agc

Ser

qct
Ala

aaa
Lys

aag
Lys

agc
Ser
325

aag

Lys

atc
Ile

cce
Pro

ctg
Leu

aat
Asn
405
tce

Ser

agg
Arg

ctg
Leun

tga

5

aca
Thr
310

gtc
val

tge

Cys

tce
Ser

cca
Pro

gta
val
390

ggc

Gly

gac

2sp

tgg
Trp

cac
His

aag
Lys

cte
Leu

aag
Lys

aaa
Lys

tce
Ser
375

aaa

Lys

cag
Gln

ggc
Gly

cag
Gln

aac
Asn
455

cce g9
Pro A

K
[te]

acc gtc
Thr Va_

gtc tee

Val Ser A

345

gcc aaa
Ala Lys
360

cgg gag
Arg Glu

age tte
Gly Phe

cce gag
Pro Glu

tce tte
Ser Phe
425

cag ggc
Gln Gly
140

cac tac
His Tyr

ggc
Gly

gag
Glu

Tyr

aac
Asn
410

tte
Phe

aac
Asn

acc
Thr

10

geg
Glu
315

cec
His

cag
Gln

atg
Met

Pro
395

Asn

ctc
Leu

gte
veal

cag
Gln

cag
Gln

cag
Gln

gce

s Ala

cece
Pro

acc
Thr
380

T age g
Ser A

tac
Tyr

tac
Tyr

tte
Phe

aaq
Lys
450

tac
Tyr

gac
Asp

cte
Leu

cgg
Arg

365

aag
Lys

aag
Lys

agc
Ser

tca
Ser
445

agc
Ser

asc
Asn

tgg
Trp

cca
Pro
350

gza
Glu

r atc
Ile

agc acg
Ser Thr
320

ctg aat
Leu Asn
335

gce cec

Ala Pro

cca cag
Pro Gln

cag gtc
Gln Val

goc gtg
Ala Val
400

acc cct
Thr Pro
415

cte acc
Leu Thr

tce gtg
Ser val

tce ctg
Ser Leu

15

115

260

1008

1056

1104

1152

1200

1248

1296

1344

1392

1407
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Thr

Glu

65

Thr

Tyr

Gly

Ser

145

Ala

Val

Ala

Val

Gly

Gly

His

50

Trp

Ala

Tyr

Gln

130

Val

Val

Pro §

210

Ser ¢

Tyr

Met

Phe

Tyr

Phe

Trp

Leu
198

3 Pro

Gly

Lys

Leu

100

Ala

Thr

Pro

s Gly

Asn
180

Gln

¢ Thr

Ser

260

Val

C Met

Trp

Gly

85

Glu

Thx

Leu

Leu

Cys

165

Ser

His

Ile A

70

Arg

Tyr

val

Ala

150

Teu

Gly

Len

Thr
230

is Thr

val

Fhe

Val

val

Thz

135

Pro

Val

Ala

Gly

Gly
215

Leu

val

Thr

Thr

Arg
120

Val

Tys

_eu

_eu

200

Thr

1 Pro

Phe

lle

Leua

105

Ser

Thr
185

Tyr

Pro

Pro
265

Gln

Thr

Thr

20

Arg

Glu

Ser

Lys

Ser

Thr

Pro

Ala

Cly
75

Ala

©
@
R

Arg

Ala

Ser

155

Phe

Gly

Iyr

8 Pro f

Glu

Asp

Glu

Asp

Ser

140

Thr

Val

Il=a
220

Val

Pzo

Gly
45

Pro

Thr

b
4}
o

Phe
128

Thr

Gl

Glu

Prc

Lys

30

Tyr

Gln

Tar

Tar A

110

Asp

Gly

Pro

: Tar

190

r Val

R

FPro

Glu

ASP
270

Thr

Gly

Tyr

Thr

95

Tyr

5 Gly

Gly

Val

Phe

Val

Val

Lys

Thr

Phe

Val

Tro

EFro

Thr

160

Thr

Pro

Thr

Leu

116
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Met

val

305

Tyr

Gly

Ile

Val

Ser

Glu

Pro

val

Met

Ser
465

Ile

Glu

290

His

Glu

Tyr

370

Leu

Trp

Val

Asp

His

450

Pro

Ser

275

Asn

Val

Glu

w =
<
w

Thr

Thr

Glu

Leu

Lys

435

Glu

Gly

<210> 108
<211>15

<212> DNA
<213> Artificial

<220>
<223>h8H348-1-T1H CDRH1

<220>
<221> CDS <222> (1)..(15)

<400> 108
cac tac agc atg cac
His Tyr Ser Met His

1

<210> 109
<211>5
<212> PRT
<213> Artificial

<220>

<223> Synthetic Construct

<400> 109
His Tyr Ser Met His

1

<210> 110

<211> 51

Arg

Pro

Ala

val

Tyr

340

Thr

Leu

Ala

Glu

Lys

Ser

325

Lys

Ile

Pro

Asn

405

Ser

Arg

Leu

5

5

Pro

val L

Thx

310

val

Cvs

Ser

Pro S

val

390

Gly

Asp

Trp

His &

Glu

Lys

Leu

Gln

Gln

Val

280

Phe

Pro

Thr

val s

Ala

360

Arg

Gly

Pro

Thr

Asn

Arg

val

Glu

Glu A

Phe
425

Gly 2

Tyr

Cys

Trp

Glu

Leu

330

Gly

Glu

Tyr

Phe

Thr

Val

Tvr

Glu

315

His

Gln

Met

Pro

395

Leu

Val

Gln

Val

Val

300

Gla

Gla

Ala

Thr
382

Ser

Tyr

Phe

Lys
450

vVal
285

Asp

Asp

Leu

Arg
3565

Ser

Ser
445

Ser

Asn

Trp

Pro

350

Glu

Ile I

Thr

Lvs
430

Leu

Val

Val

Leu

335

Ala

Pro

Gln

Ser

Glu

Thr

320

Asn

Pro

Gln

Val

Val

400

Pro

Thr

Val

117
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<212> DNA
<213> Artificial

<220>
<223>hSH348-1-T1H-CDRH2

<220>
<221> CDS
<222> (1)..(51)

<400> 110

tgg atc aac acc tec acc gge geg occ acc tac goc gac gac tte aag
Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys

1 5 10

ggc

Gly

<210> 111
<211>17
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 111

15

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala 2Zsp Rsp Phe Lys

1 5 10
Gly

<210> 112
<211>30
<212> DNA
<213> Artificial

<220>
<223>hSH348-1-T1H CDRH3

<220>
<221>CDS
<222>(1)..(30)

<400> 112
tac tec cgg tac geg cgg gac ttc gac tac

Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr
1 5 10
<210> 113

<211>10

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 113

Tyr Tyr Arg Tyr Glu Arqg 2sp Phe Asp Ivr
10

<210> 114

<211> 1407

<212> DNA

<213> Artificial

<220>

15

118

48

51

30
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<223> hSH348-1-T3H

<220>
<221>CDS
<222> (1)..(1407)

<220>
<221> sig_peptide
<222> (1)..(57)

<400> 114

atg
Met

gac
Zsp

acc
Thr

tac
Tyr

ggc
Gly

age
Ser
145

gcc

Ala

gty
Val

gct
Zla

gtg
Val

cac
His
225

tgt
Cya

999

aaa
Lys

ctyg
Leu

g9c
Gly

cac
Hizs
50

tgg
Trp

gac
2sp

cag
Gln
130

gte

Val

gee
Ala

agc
Ser

gte
Val

cee
Pro
210

aag
Lys

gac
Agp

gga

cac ctg tgg tte tte cte oty ctg gty goa got cce aga tygg
Leu Trp Phe Phe Leu Leu Leu Vel Ala Ala Pro Arg Trp

His

age
Ser

age
Ser
35

tac
Tyvr

Mez

ttc
Phe

tac
Tyr

tyc
Cys
113

ggc
Gly

tte
Pha

ctg
Ten

tgg
Trp

ctg
Leu
1935

cce
Pro

aaa
Lys

cag
Gin
20

agc
Ser

age
Ser

ggc
Gly

aag
Lys

ctg
Leu
100

gcoe
Ala

acc
Thr

cce
Pro

ggc
Gy

aac
Asn
180

cag

G.n

agce
Ser

age
Ser

act
Thr

T ftea

5

ate
Ile

gtyg
el

atg
Met

tgg
Trp

gg9¢
Gly

gea
Glu

ace
Trr

ctyg
Leu

cty
Lau

tge
Cys
165

tca

Ser

tece

Sexr

age
Ser

nen

cec
His
245

gte

10

cag oty gtg cag age ggc

Gln

aag
Lys

cac
His

atc
Ile

cgg
Arg

ctyg
Leu

tac
Tyr

atg
val

gea
Ala
150

ctg
Ten

ggc
Gly

teca
Ser

tty
Leu

acc
Thr
230

aca
Thr

Leu

gtg
val

tgg
Trp
55

aac
Asn

tte
Pae

age
Ser

tac
Iyr

gtc
Val

gce
Ala

gga
Gly

ggc
3ly
215
aag
Lys

tge

Cys

Val G

age
Ser
40

gtg

Val

acc
Thr

gce
A_a

age
Ser

cgy
Arg
120

gty
val

aag
Tys

ctg
Leu

gtg
val

cca
Pro

tte

n

ceg
Arg

tac
Tyr

ttc
Phe

ctg
Leu
1C5

tac

Tvr

age
Ser

tce
Ser

gac
Asp

acc
Thr
185

tac
Tvr

cag
Giln

gac
Asp

cece
Pro

[elele)

Ser

aag
Lys

cag
Gln

acc
Thr

age
ser
90

€99
Arg

gayg
Glu

tca

Ser ?

aay
Lys

tac
Tyr
170

age

Ser

tce
Ser

ace
Thr

aag
Lys

tge
Cys
250

acca

Gly

goo
Ala

gce
Lla

ggc
Gly

oy
Leu

age
Ser

Cuy
Arg

gcoc

ggce
Gly

coC

Lau

tac
Tyr

aga
Arg
235

cca
Pro

aaa

gee
Ala

age
Ser

[elele}
Pro
60

gag
Glu

gac
Asp

gag
Glu

gac
Asp

teoe
Ser
140

acc

Thr

cece
Pro

gty
Val

age
Ser

atc
Ile
220

gtt
val

gca
Ala

[o]ele}

gag
Glu

ggc
Gly
15

gge
Gly

cce
Prc

zcc
Thr

gac
Rsp

ttc
Phe
125
acc

Thr

tet

Sar

gaa
Glu

cac
Eis

agc

tge
Cys

gag
Glu

cct
Brc

zag

gtg
val
30

tac
Tvr

cag
Gin

acc
Thr

tcc
Ser

acc
Thr
120
gac

Asp

aag
Lys

gye
Gly

cce
Pro

acc
Thr
190

gty
Val

aac
Asn

cce
Pro

gaa
Glu

gac

15

aag

Lys

ace
Thr

age
Gly

tac
Tyr

acc
Thr
95

goe
Ala

tac
Tyr

ggc
Gly

gyge
Gly

atg
Val
175
tte

2he

atg
val

gty

Val

aaa

¥s

cte
Leu
255

ace

aag
Lvs

ttc
Phe

ctg
Leu

gce
Ala
80

tce

ser

gty
Val

tgg
rp

cca
Pro

daca
Thr
_60

acc

“hr

ccc
Pro

acc
Thr

aat
Asn

tet
Scr
240
ctg
Leu

cta

119

96

144

192

240

288

3356

384

432

480

768

816

48
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Gly

atg
Mot

cac
His

gagc
Gly

atc
Ile

gtg
val

Ser

gag
Glu

Pra

gtg
val

atg
Met

tct
Ser

465

Gly

atc
Ilc

gaa
Glu
290

cat
His

c9g
Arg

aag
Lys

gag
Glu

tac
Tyr
370

ctg
Leu

tgg
Trp

gty
Val

gac
Asp

cat
His
450

cee
Pro

Pro

tce
Scr
275

gac
Asp

aat
Asn

gty
Val

gay
Glu

acc
Thr

gag
Glu

ctyg
Teu

aag
Lys
435

gag
Glu

ggc
Gly

<210> 115
<211> 468
<212> PRT
<213> Artificial

<220>

<223> Synthetic Construct

<400> 115

Ser

260

cgg
Arg

cct
Pro

gce
Ala

gtc
val

tac
Tyr
340

acc

5 Thr

ctg
Leu

tge
Cys

age
Ser

gac
Asp
420

age

Ser

gct
Ala

aaa
Lys

vVal

acc
Thr

gag
Glu

aag
Lys

agc
Ser
325

aag

Lys

atc
Ile

cce
Pro

ctyg
Leu

aat
Asn
405

tec
Ser

agyg
Arg

ctyg
Leu

tga

Phe

cct
Pro

gtc
Val

aca
Thr
310

gtc
Val

tge

Cys

tce
Ser

cca
Pro

gte
val
390

ggc
Gly

gac
23D

tgg
Irp

cac
His

Leu

gag
Glu

aag
Lys
295

aag
Iys

ctc
Leu

aag
Lys

aaa
Lys

tee
Ser
375

aaa
Lys

cag
Gln

ggc
Gly

cag
Gln

aac
Asn
455

Phe

gtc
Val
280

ttc
Phe

cce

Pro 7

acc
Thr

gtc
Val

gce
Ala
360

cgyg
Arg

gge
Gly

cee
Pro

teo
Ser

cag
Gln
440

cac
His

Pro
265

aca
Thr

tee

Ser A

345

aaa
Lys

gag
Glu

tte
FPhe

gag
Glu

tte
Pha
425

ggc
Gly

tac
Ivr

Pro

tgc
Cys

tgg
Trp

gag
Glu

ctyg
Leu
330

ggc
Gly

gag
Glu

tat
Tyr

aac
Asn
410

tte
Phe

aac
Asn

acc
Thr

geg

315

cag
Gln

atg
Met

faletel
Pro
395

asc

Asn

cte
Teu

gte
Vel

cag
Gln

gtg

1 val

gtg
val
300

cag
Gln

cag
Gln

gee

s Ala

cce
Pro

acc
Thr
380

age
Ser

tac
Tyr

tac
Tyr

tte
Phe

aag
Lys
4560

Lys

gtg
val
285

Lau

cag
Arg
365

aag
Lys

gac
Asp

aag
Lys

agce
Ser

tca
Ser
445

agc
Ser

> tgg

Trp

cca
Pro
350

geza

Glu

asc
Asn

Leu

Thr

gty
val

gty
val

agc
Ser

cty
Leu
335

gece

Ala

cca
Pro

cag
Gln

goe
Ala

acc
Thr
415

cte

s Teu

tce
Ser

tce
Ser

Leu

agc
Scr

gayg
Glu

acg
Thr
320

aat
Asn

ccc
Pro

cag
Gln

gtc
val

agtg
val
400

cct

Pro

ace
Thr

gtg
val

ctg
Leu

120

864

912

260

1008

1056

1104

1152

1200

1248

1296

1344

1392

1107
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Val

Pro

Thr

Thr

Tyr

Gly

Ser

145

val

Ala

val

Leu

Tyr

Gln

130

Val

Ser

Vval

Pro
210

Met

Phe

Tyr

Cys

115

Gly

Phe

Teu

Trp

Leu

195

Ser

Leu

Gln
20

Gly

Leu

100

Ala

Thr

Pro

Gly

Asn

180

Gln

Trp

Ile

Val

Met

Trp

Gly A

85

Glu

Thr

Leu

Len

Cys

155

Ser

Phe

Gln

Lys

Ile
70

Tyzx

val

Ala

150

T.eu

Gly

Fhe
Leou

Val

Fhe

Tyr
Thr
135

Fro

Val

G
215

Leu

Val

Ser

Val

Thr

Ala

Ser

Arg

120

Val

Ser

Tys

Leu

Leu

200

Thr

Leu

Gln

25

Arg

Tyr

Phe

Leu A

105

Ser

Asp

Thr

185

Gln

Gln

Thr G1

Glu

Tyr

170

Ser

Ser

Thr

vVal

Gly

Ala

Ala

Leu 7

Arg

Ala

Ser

155

Phe

Gly

Leu

Tvr

Ala A

Ala

Pro
60

Gla

Glu

Asp

Ser

149

Thr

Pro

val

Ile
220

Glu

Gly

45

Gly

Pro

Thr

125

Thr

Ser

Glu

His

Ser
205

Pro

Val

30

Tvr

Gln

Thr

Thr ?

110

Asp

Gly

Pro

Thr

190

Val

Asn

Arg

15

Thr

Gly

Tyr

Tyr

Gly

Gly

Val

175

Phe

Val

val

Trp

Phe

Leu

Ala

80

Val

Trp

Pro

Thr

160

Thr

Pro

Thr

Asn

121
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His Lys Prc Ser Asn
225

Cys Asp Lyve Thr Hig
5

Cly Cly Pro Scr Val
260

Mct Ilc Scr Arg Thr

His Glu Asp Pro Glu
290

Val His Asn Ala Lys
305

Tyr hrg Val Val Scz

Gly Lys Glu Tyr Lys
340

Ilc Glu Lys Thr Ilc
358

Val Tyr Thr Leou Pro
370

Ser Lzu Thr Cys Leu

Glu Trp Glu Ser Asn
405

Lro val Leu Asp Ser

Val Zsp Lys Ser Arg
435

Met Ilis Glu Ala Leu
450

Ser Pro Gly Lys

<210> 116
<211>15
<212> DNA
<213> Artificial

<220>

<223>h8H348-1-T3H CDRH1

<220>
<221>CDS
<222> (1)..(15)

<400> 116

cac tac agc atg cac
His Tyr Ser Met His
1 5
<210> 117

<211>5

<212> PRT

<213> Artificial

Thr

230

Thr

Phe

Pro

Val

Thr

310

Val

Cys

0
9]
I

Pro

Val

390

Gly

Asp

Trp G

lis

Lys

Leu

Scx

Lys

Gln

Gly

Val

Phe

val
280

s Phe

Pro

Thr

Ala
360

Arg

Gly

Pro

Gln
440

llis

Asp

Pzo

Pro

265

Thr

Log

Val

Ser

345

Gla

Phe

Gla

Lhe

425

Gly

Tyr

Lys
Cys
250

Pro

Glu
Lcu
330
Asn
Gly
Glu
Tyr
Asn
410
Lhe

Asn

Thr

Arg

235

Pro

Lyeo

val

Iyr

Glu
315

Gln

Pro

395

Asn

Leu

val

Gln

Val

Pro

vaz

Val I

300

Gln

Gln !

Ela

Tvr

Iyr

Lys
460

Glu

Prc

Lye A

Tyr

Leu

Arc

3€S

Lys

Lys

2

Ser

Pro

Glu

Asn

Pro
350

Glu

Ile

Lys
430

r Cys

Leu

Lyse

Thr

Val

Val

Prc

Gln

Thr
413

Leu

Leu

Leu

Glu

Thr

320

Pro

Gln

Val

Val

400

Ero

Thr

val

122
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<220>
<223> Synthetic Construct

<400> 117

His Tyr Ser Met His
1 5
<210> 118

<211> 51

<212> DNA

<213> Artificial

<220>
<223> hSH348-1-T3H CDRH2

<220>
<221> CDS
<222> (1)..(51)

<400> 118

tgg atc aac acc tac ace ggc gag Coce acce tac goc gac gac tte aag
Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys

1 5 10

ggc
Gly

<210> 119
<211>17

<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 119

15

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys

1 5 10

Gly

<210> 120
<211> 30
<212> DNA
<213> Artificial

<220>
<223>h8H348-1-T3H CDRH3

<220>
<221>CDS
<222>(1)..(30)

<400> 120

tac tac cgg tac gag cgg gac ttc gac tac
Tyr Tyr Arg Tyr Glu Arg Asp Pre Asp Tyr
1 5 10
<210> 121

<211>10

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 121

15

123

48

30
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Tyr Tvr Arg Tyr Glu Arg Asp Phe Asp Tyr
1 5 10
<210> 122

<211>720

<212> DNA

<213> Artificial

<220>
<223> hSH357-1-T1L

<220>
<221> CDS
<222> (1)..(720)

<220>
<221> sig_peptide
<222> (1)..(60)

<400> 122

atg gtg ctg cag acc cag gtg tte ate tece ctg ctg ctg tgg ate tee 18
Met Val Leu Gln Thr G3ln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser

1 5 10 15

ggc gca tat gge gac ata gtg atg acc cag age cce ctg age ctg cco 96
Gly Ala Tyr Gly Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro
20 25 30

gtg acc ccc gge gag ccoc goc age ate age tge ogg age agoe cag agce 144
Val Thr Pro Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser

atc gtg cac agc agc ggc atc acc tac ctg geg tgg tac ctg cag aag 192
Ile Val His Ser Ser Gly Ile Thr Tyr Leu Glu Trp Tyr Leu Gln Lys
50 55 60

cce gge cag age ccc cag ctg ctg atce tac as
Pro Gly Gln Ser Pro 31n ILeu Leu Ile Tyr Ly
65 70 75

g gtg agc asc cgg ttc 240
80

agc ggc gtg ccc gac cgg ttc age gge age gge age ggce acc gac ttc 288
Ser Gly val Pro Asp Arg Phe Ser 5ly Ser Gly Ser Gly Thr Asp Phe

acc ctg aag atc age ogg gtg gag geo gag gac gtg gge gtg tac tac 336
Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Val Gly Vel Tyr Tyr
100 105 110

tgc ttc cag ggc agc cac gtg ccc tac acc ttec gge cag ggc acc aag 384
Cys Phe Gln Gly Ser His Val Pro Tyr Thr Pre Gly Gln Gly Thr Lys
115 120 125

gtg gag atc aag cgt acg gtg gco geo ccce tee gtg tte ate tte coco 432
Val Glu Ile Lys Arg Thr Val Ala 2la Pro Ser Val Phe Ile Phe Pro
130 135 140

cce tec gac gag cag ctg aag tce gge acc gee tce gtg gtg tge ctg 480
Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Vzl Cys Leu
145 150 155 160

ctg aat aac ttc tac cce aga gag gcc aag gtg cag tgg asg gtg gac 528
Leu Asn Asn Phe Tyr Pro Arg Glu 2la Lys Vel Gln Trp Lys Val Asp
165 170 175

aac geo ctg cag tee ggg aac tee cag gag age gtg acc gag cag gac 576
Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp
180 185 190

agc aag gac agc acc tac agc ctg age agc acc °tg acc ctg age aaa 624
Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205

gce gac tac gag aag cac aag gtg tac goc tge gag gtg acc cac cag 672
Ala Asp Tyr Glu Lys His Lys Val Tyr 2la Cys Glu Val Thr His Gln
210 215 220

ggc ctg age tece cce gte acc aag age ttc azc agg ggg geg tgt tag 720
Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 3

]

<210>123
<211> 239

124



DK/EP 2199390 T3

<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 123
Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leua Leu Trp Ile Ser
1 5 10 15

Gly Ala Tyr Gly Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro
3

Val Thr Pro Gly Glu Pro Ala Ser Ile Arg Ser Ser Gln Ser
35 40 45

w
©
H
gl

g
<]

Ilc Val His Scr Ser Gly Ile Thr Tyr Lou Glu Trp Tyr Lou Gln Lys
50 55 50

Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Lvs Val Ser Asn Arg Phe
65 70 75 30

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Aso Phe
85 90 95

Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr
100 105 110

Cys Phe Gln Gly Ser His Val Pro Tvr Thr Phe Glv Gln Gly Thr Lys
115 120 125

Val Glu TIle Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro
130 135 1490

Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu
145 150 155 160

Leu 2Zsn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gla Trp Lvs Val Asp
165 170 175

Asn 2la Leu Gln Ser Gly 2Zsn Ser Gln Glu Ser Val Thr Glu Gln Asp

180 185 190

Ser Lys Asp Ser Thr Tvr Ser Leu Ser Ser Thr Leua Thr Leu Ser Lys
195 200 205

Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Gla Val Thr His Gln
210 z15 229

Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

<210> 124

<211> 48

<212> DNA

<213> Artificial

<220>
<223>h8H357-1-T1L CDRL1

<220>
<221>CDS
<222>(1)..(48)

<400> 124
Ccgg agc agc cag agce atc gtg cac age age gge atc acc tac ctg gag 48
Arg Ser Ser Gln Ser Ile Val His Ser Ser Gly Ile Thr Tyr Leun Glu

1 5 10 15

125



<210> 125
<211> 16
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 125

Arg Ser Ser Gln Ser Ile Val His Ser Ser Gly Ile Thr Tyr Leu Glu

1 5

<210> 126
<211> 21
<212> DNA
<213> Artificial

<220>
<223> h8H357-1-T1L CDRL2

<220>
<221> CDS
<222> (1)..(21)

<400> 126

aag gtg agc aac cgg tte age
Lys Val 3er Asn Arg Phe Ser
1 5

<210> 127

<211>7

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 127

Lys Vel Ser Asn Arg Phe Ser
1 5

<210> 128

<211>24

<212> DNA

<213> Artificial

<220>
<223> hSH357-1-T1L-CDRL3

<220>
<221>CDS
<222> (1)..(24)

<400> 128

ttc cag ggce age cac ghtg ccc tac
Fhe Gln Gly Ser His Val Pro Tyr

1 5

<210> 129
<211>8
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 129

15

126
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Phe Gln Gly Ser His Val Pro Tvr
1 5

<210>130
<211>720
<212> DNA
<213> Artificial

<220>
<223> hSH357-1-T3L

<220>
<221> CDS
<222> (1)..(720)

<220>
<221> sig_peptide
<222> (1)..(60)

<400> 130

atg gtg ctg cag acc cag gtg tte
Met Val Leu Gln Thr Gln Val Phe
1 5

ggce gca tat gge gac gtg ctg atg
Gly Ala Tyr Gly Asp Val Leu Met
20

gtg acc coc gge gag ccc goc age
Val Thr Pro Gly Glu Pro Ala Ser

atc gtg cac agc agc gge atc acc
Ile Val His Ser Ser Gly Ile Thr
50 55

cce gge cag age cce cag ctg ctyg

Pro Gly Gln Ser Pro 31ln ILeu Leu
65 70

age gge gtg ccc gac 2gg tte age
Ser Gly Va_ Pro Asp Arg FPhe Ser

acc ctg aag atc agc cgg gtg gag
Thr Leu Lys Ile Ser Arg Val Glu
100

tge tte cag gge age cac gtg cco
Cys Phe Gln Gly Ser His Val Pro
115 120

gtg gag atc aag cgt acg gtg gcc
Val Glu Ile Lys Arg Thr Val Ala

cce tec gac gag cag ctg aag tcc
Pro Ser Asp Glu Gln Leu lys Ser
145 150

ctg aat aac ttc tac cce aga gag
Leu Asn Asn Phe Tyr Pro Arg Glu
165

aac gcc ctg cag tcc ggg aac tcc
Asn Ala Leu Gln Ser Gly Asn Ser
180

agc aag gac agc acc tac agc ctg
Ser Lys Asp Ser Thr Tyr Ser Leu
195 200

gce gac tac gag aag cac aag gtg
Ala Asp lyr Glu Lys His Lys val
210 215

gge ctg age tee coe gte ace aag

Gly Leu Ser Ser Pro Val Thr Lys
225 230

<210> 131

<211> 239

ate
Ile

acc
Thr
25

ate
Ile

tac
Ivr

gce
Ala
105

tac
Tvr

gce
Ala

ggc

Gly

gee
Ala

cag
5ln
185

agc

Ser

tac
Iyr

age
Ser

tce
Ser

10
cag

Gln

age
Ser

ctyg
Leu

tac
Tyr

agc
Ser

gag
Glu

acc
Thr

ccc
Pro

acc
Thr

aag
Lys
170

gag
Glu

agc
Ser

gce
Ala

tte

Phe 2

ctyg
Leu

age

tcc

Ser

gec
Ala
155

gtg
Vel

Ser

ace

oty
Leu

felelel
Pro

c cgg

Arg

tgg
Trp
60

gtg
Val

ggc
Gly

gtg
Val
140

tce

Ser

cag
Gln

gtg
val

oty
Leu

gag
Glu
220

agyg

n Arg

cty
Leu

ctg
Leu

age
Ser
45

tac
Tyr

cag
Gln
125

ttc
Phe

gtg gt
Val 3

tagg
Trp

acc
Thr

acc
Thr
205

gtg
val

999
Gly

tgg
Trp

agc
ser
30

age
Ser

cty
Leu

geg
Glu
130

ctg

Leu

acce
Thr

gzg
Glu

atc
Ile
15

ctg
Leu

cag
Gln

cag
Gln

cgg
Arg

gac
asp

tac
Tyr

acc
Thr

tte
Phe

tgc
Cys

gty
val
175

cag

Gln

agc
Ser

cac
His

tgt
Cys

tec
Ser

cca
Pro

age
Ser

aag
Lys

ttc
Phe
80

tte

Fhe

tac
Tyr

aag
Lys

cce
Pro

cty
Leu
160

gac
Asp

gac
Asp

aaa
Lys

cag
Gln

tag

127

48

96

144

192

240

336

384

432

672
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<212> PRT
<213> Artificial <220>
<223> Synthetic Construct

<400> 131
Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leua Leu Trp Ile Ser
1 5 10 15

Gly 2Ala Tyr Gly Asp Val Leu Met Thr Gln Ser Pro Leu Ser Leu Pro
20 25 30

Val Thr Pro Gly Glu Pro 2la Ser Ile Ser Cys Arg Ser Ser Gln Ser
35 40 45

Ile Val His Ser Ser Gly Ile Thr Tyr Leu Glu Trp Tyr Leu Gln Lys
S0 S5 50

Pro Gly Gln Ser Pro Gln Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe
65 70 75 30

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Aso Phe
85 90 95

Thr Leu Lys lle Ser Arg val Glu Ala Glu Asp val Gly val lyr lvr
100 105 110

Cys Phe Gln Gly Ser His Val Pro Tyr Thr Phe Gly Gln Gly Thr Lys
115 120 125

Val Glu Ile lys Arg Thr Val Ala Ala Pro Ser Val Phe Tle Phe Pro
130 135 143

Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cvs Leu
145 150 155 160

Leu Asn As3n Phe Tyr Pro Arg Glu Ala Lys Val Gla Trp Lys Val Azp

165 170 175

Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser val Thr Glu Gln Asp
180 185 190

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leua Thr Leu Ser Lys
195 200 205

Ala Asp Tyr Glu Lys His Lys Val Tyr 2la Cys Gla Val Thr His Gln
210 215 2230

Gly Leu Ser Ser Pro Val Thr Lvs Ser Phe Asn Arg Gly Glu Cyvs
225 230 235

<210> 132

<211>48

<212> DNA

<213> Artificial

<220>
<223>h8H357-1-T3L CDRL1

<220>
<221>CDS
<222> (1)..(48)

<400> 132

cgg agc agc cag agc atc gtg cac age agc ggc atc acc tac ctg gag 48
Arg Ser Ser Gln Ser Ile Val His Ser Ser Gly Ile Thr Tyvr Leu Glu

1 5 10 15

<210> 133

128



<211> 16
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 133

Arg Ser Ser Gln Ser Ile Val His Ser Ser Gly Ile Thr Tvr Leu Glu
1 5 10 15
<210> 134

<211> 21

<212> DNA

<213> Artificial

<220>
<223> hSH357-1-T3L CDRL2

<220>
<221> CDS
<222> (1)..(21)

<400> 134
aag gtg agc aac cgg ttc age 21
Lys Val 3er Asn Arg Phe Ser

1 5

<210> 135

<211>7

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 135

Lys Vel Ser Asn Arg Phe Ser
1 5

<210> 136

<211>24

<212> DNA

<213> Artificial

<220>
<223> hSH357-1-T3L CDRL3

<220>
<221>CDS
<222>(1)..(24)

<400> 136

tte cag gge age cac gty ccc tac 24
Phe Gln Gly Ser His Val Pro Tyr

1 5

<210> 137

<211>8

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 137

129
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Phe Gln Gly Ser His Val Pro Tvr
1 5

<210> 138
<211> 1407
<212> DNA
<213> Artificial

<220>
<223> hSH357-1-T1H

<220>
<221> CDS
<222> (1)..(1407)

<220>
<221> sig_peptide
<222> (1)..(57)

<400> 138

atg aaa cac ctg tgg tte tte cte otg ctg gtg gea get cee aga tgg 18
Met Lys His Leu Trp Phe Phe Leu Leu Leu Vel Ala &la Pro Arg Trp
1 5 10 15

gtg ctg age cag gty cag ctg gtg cag tec gge gee gag gtg aag aag 96
Val Leu Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Vel Lys Lys
20 25 30

cce gge gee tee gtg aag gbg tec tgt aag geo tce gge tac acce tto 144
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

atc gac tac tcc atg cac tgg gtg agg cag gcc oo gdo C©&g ggc ctg 192
Ile Asp Tyr Ser Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
50 55 60

gag tgg atg ggc tgg atc aac acc tac acc gge gag ccc acce tac tece 240
Glu Trp Met Gly Trp Ile Asn Thr Tvr Thr Gly 5lu Pro Thr Tyr Ser
65 70 75 30

gac gac ttc aag ggc agg gtg acc atc acc gecc gac acc tcc acc age 288
Asp Asp Phe Lys Gly aArg Val Thr Ile Thr Ala Asp Thr Ser Thr Ser
85 90 95

acc gece tac ctg gag ctg tee tec ctg agg tcece gag gac acc gee gtg 336
Thr Ala Tyr Leu Glu Leu Ser Ser Leu Arg Ser Glu Asp Tkr Ala Val
100 105 110

tac tac tgt geoc acc tac tac agg tac gag agg gac ttc gsc tac tgg 384
Tyr Tyr Cys Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp
115 120 125

ggc cag ggc acc ctg gtg acg gtg agc tca gce tce acc aeg gge cca 432
Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro
130 135 140

agc gtc tte ccec ctg geca cce tee tee aag age ace tct gge gge aca 480
Sar Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Sar Gly Gly Thr
145 150 155 1560

gce gee ctg gge tge ctg gtc aag gac tac tte cce gaa cce gty acc 528
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Pre Pro Glu Pro Val Thr
165 170 175

gtg age tgg aac tca gge gee ctg ace age ggce gtg cac ace tte coc 576

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

130



gct
Ala

gty
Val

His
225

999
Gly

atg
Met

gty
val
305

tac
Tyr

gge
Gly

atc
Ile

gty
val

age
Ser
385

gag
Glu

cce
Pro

gtg
val

atg
Met

tct
Ser
465

gtc
Vel

cee
Fro
210
azg
Lys

gac

s Asp

gga
Gly

atc
Ile

gza

cgy
Arg

azg
Lys

geyg
Glu

cty
Leu

tag
Trp

gtg
vel

gac
Asp

cat
His
450

cce
Pro

ctyg
Leu
195

tee
Ser

ceoe
Pro

aaa
Lvsa

[slele]
Pro

aat

s Asn

gtg
Val

gag

Glu

aaa
Lys
355

Toaca

Thr

acc
Thr

gag
Glu

ctg
Leu

aag
Lys
435
gag
Glu

ggc
Gly

<210> 139
<211> 468
<212> PRT
<213> Artificial

<220>

<223> Synthetic Construct

<400> 139

cag
Gln

age
Ser

agc
Ser

act
Thr

tca
sSer
260

cgg
Arg

cct
Pro

[s{els]
Ala

gtc
Val

tac
Tyr
340

acc
Thr

ctg
Leu

tgc
Cys

agc
Ser

gac
2Asp
420

age
Ser

gct
Ala

aaa
Lys

jele]
Ser

age
Ser

aac
Asn

cac
His
245

gtc
val

acc
Thr

gag
Glu

aag
Lys

age
Ser
325

aag

Lys

atc
Ile

[slele]
Pro

cty
Leu

aat
Asn
405

tcc
Ser

agy
Arg

ctyg
Leu

tga

tca
Ser

ttg
Leu

acc
Thr
230

aca
Thr

tte
Phe

cct
Pro

gtc
Val

aca
Thr
310

gtc
Val

tge
Cys

tce
Ser

cca
Pro

gte
val
390

gge
Gly

gac
Asp

tgg
Trp

cac
His

gga
Gly

gge
Gly
215

aag
Lys

tgc
Cys

ctc
Leu

gag
Glu

aag
Lys
295

aag
Lys

ctc
Leu

aag
Lys

aaa
Lys

cag
Gln

gge
Gly

cag
Gln

aac
Asn
455

cta
Leu
200

acc
Thr

gtg
val

cca
Pro

tte
Phe

gtc
Val
280

tte
Phe

cee
Pro

acc
Thr

gtc
val

goc
Ala
360

cgg
Arg

ggc
Gly

cce
Pro

tce
Ser

cag
Gln
440

cac
His

tac
Tvr

cag
Gln

gac
BSp

cce
Proc

cce
Pro
262

aca
Thr

aac
Asn

gag
Glu

tte
Phe

gac
Glv

tte
Phe
428

ggce
Gly

tac
Tyr

teoe
Ser

acc
Tar

aag

Lys

tgce
Cys
250

cca
Pro

tgc

Cys

tgg
Trp

gag

¢ Glu

ggce
Gly

gag
Glu

tat
Tyr

aac
Asn

410

tte
Phe

aac
Asn

acc
Thr

cte
Leu

tac
Tyr

aga
Arg
235

cca
Pro

aaa
Lys

gtg
Val

tac
Tyr

gag
Glu
315

cac
His

cag
Gln

atg
Met

coa
Pro
395
aac

Asn

cte
Leu

gte
Val

cag
Gln

agc
Ser

atc
Ile
220

gtt
val

gca
Ala

cce
Pro

gtg
Val

gtg
val
300

cag
Gln

cag
Gln

gce
Ala

cece
Pro

acae
Thr
380

age
Ser

tac
Tyr

tac
Tyr

tte
Phe

aag
Lys
460

age
Ser
205

tge

Cys

gag
Glu

cct
Pro

aag
Lys

gtg
Val
285

gac
Asp

tac
Tyr

gac
Asp

ctc
Leu

cag
Arg
365

aag
Lys

gac
Asp

aaq
Lys

agc
Ser

tca
Ser
445

agc
Ser

gty
Val

aac
Asn

cec
Pro

gaa
Glu

gac
AsD
270

gac
Aso

ggz
Gly

aac
Asn

tgg
Tro

cca
Pro
350

gaa
Glu

aan
Aszn

atc
Ile

acc
Thr

aag
Lys
430

tgc
Cys

cte
Leu

gtg acc
Val Thr

gtg aat
Val Asn

aaa tct
Lys Ser
240

ctc ctg
Lzu Leu
255

acc ctc

Thr Leu

gtg agc

Val Ser

gtg gag
Val Glu

age acg
320

ctg aat

Lau Asn

335

gce cec

&la Pro

cca cag
Pro Gln

cag gteo
Gln Vval

gco gty
Zla Val
400

acc cct
Thr Pro
415

ctc acc
Leu Thr

tec gty
Ser Val

tce ctg
Ser lLeu

131

524

672

720

768

8ls

864

912

960

1008

1056

1104

1200

1248

1296

1344

1392

1407
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Val

Ile

Thr

Tyr

Gly

145

Lys

Leu

51

Ala

Tyr

Gln

130

Val

Met

Phe

Phe

Leu

Gln
20

Gly

Lys

r Leu

100

s Ala

Thr

Pro

Trp

Val

vVal

Met

Trp

Gly

85

Glu

Thr

Leu

Leu A

Phe

Gln

Lys

His

Ile

10

Arg

Leu

Ty»

Val

Fhe

Leu

vVal

Trp

5
5

Asn

Val

Tyr

Thr
135

Leu

Val

Ser

Val

Thr

Thr

Arg
120

Val

Leu

Gln
25

Arg

Ile

- Leu A

105

Tyr

Lys

Gln

Thr

Thr

90

Glu

Val

Gly

Ala

Ala

Gly

/Y

Ala

Arg

Ala

Ala

Ala

Pro
60

Gla

- Gla A

Ser
140

Thr

Ala

Glu

Gly

45

Gly

Pro

Thr

Phe
125

Thr

Ser

Pro

Val

30

Tvr

Gln

Thr

Thr
110

Arg
15

Thr

Gly

Tyr

Ala

Tyr

Gly

Trp

Phe

Leu

Ser

30

Val

Trp

Pro

Thr
160

132
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Ala

val

Ala

val

Gly

Met

His

Val

305

Tyr

Gly

Ile

val

Ser
385

Glu

Pro

val

Ser
465

Ala

Sexr

val

Pro

210

Lys

Gly

Ile S

Glu ?

290

His

Arg

Lys

Glu

Leu

Trp

Val

His
450

Pro

Leu

Trp

Leu

195

Ser

Pro

Lys

Pro

Val

Glu

Lys

355

Thr

Thr

Glu

Leu

Lys

435

Glu

Gly

<210> 140
<211>18

<212> DNA
<213> Artificial

<220>
<223> hSH357-1-T1H CDRH1

<220>
<221> CDS

Gly

Asn

180

Gln

Thr

Ser

250

r Arg

Ala

Val

Tvr

340

Thr

Leu

Asp
420

Ser

Ala

Ser

His

245

Val

Thr

Glu

Lys

Ser

325

Lys

Ile

Pro

Leu

Asn

405

Ser

Arg

Leu

Leu

Gly

Thz

230

Thx

Phe

Pro

val

Thx

310

Val

Cys

Pro

val
390

Gly

Asp

Trp

val

Leu

Glu

Lys

295

Lvs

Teu

Lys

Lys

[ 4]
-1 @
(S

Lys

Gln

Gln

His 2s

Leu

Leu

200

Thr

vVal

Pro

Val
280

Phe

Pro

val

Ala
360

Arg

Gly

Pro

Ser

Gln

440

His

Thr

185

Gln

Asp

Pro

Pro

265

Thr

Asn

Arg

Val

Ser

345

Lys

Glu

Phe

Glu

Phe
425

Gly

Tyr
170

Ser

Thr

Cvs
250

FPro

Trp

Glu

Teu

330

Glu

Phe

Asn

Thr

Phe

Gly

Leu

Arg
235

Pro

Val

Tvr

Glu

315

His

Gln

Met

Pro
395

Asn

Leu

Val

Gln

Pro

Val

Val

Ala

Val

Val

300

Gla

G1n

Ala

Pro

Thr
380

FPhe

Glu

His

Ser
205

Pro

Val
285

Tyr

Leu

Erg
365

Ser

Ser
445

Ser

Pro

Thr

190

vVal

Asn

Pro

Glu

Asp

270

Asp

Gly

Asn

Trp

Pro

350

Glu

Asn

Ile

Thr

Leu

val

175

Phe

val

Val

Leu

255

Thr

Val

Val

Ser

T.eu

335

Ala

Pro

Gln

Ser

Thr

Pro

Thr

Asn

Ser

240

Leu

Leu

Glu

Thr

320

Pro

Gln

Val

Val
400

Pro

Thr

val

Leu

133
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<222> (1)..(18)

<400> 140

atc gac tac tcc atg cac
Ile Asp Tyr Ser Met His
1 5
<210> 141

<211>6

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 141

Ile Asp Tyr Ser Met His
1 5
<210> 142

<211> 51

<212> DNA

<213> Artificial

<220>
<223>hSH357-1-T1H CDRH2

<220>
<221> CDS
<222> (1)..(51)

<400> 142

tgg atc aac acc tac acce ggce gag ccce acc tec tece gac gec tte aag 48
Trp Tle Asn Thr Tyr Thr Gly Glu Pra Thr Tyr Ser 2sp Asp Phe Tys

1 5 10

gge
Gly

<210> 143
<211>17
<212>PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 143

15

51

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser Asp Asp Phe Lys

1 5 10

Gly

<210> 144
<211> 30
<212> DNA
<213> Artificial

<220>
<223> hSH357-1-T1H CDRH3

<220>
<221> CDS
<222> (1)..(30)

<400> 144

tac tac agg tac gag agg gac ttc gac tac
Tyr Tyr Arg Tyr Glu Arg Asp Pke Asp Tyr
1 5 10

15

30

134
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<210> 145
<211>10
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 145

Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr

1 5

<210> 146
<211> 1407
<212> DNA
<213> Artificial

<220>
<223> hSH357-1-T3H

<220>
<221> CDS
<222> (1)..(1407)

<220>
<221> sig_peptide
<222>(1)..(57)

<400> 146

atg aaa cac ctg tgg ttc
Met Lys His Leu Trp Phe
1 5

gtg ctg agc cag atc ag
Val Leu Ser Gln Ile Gln
20

cce gge gee tee gtg aag
Pro Gly Rla Ser Val Lys
35

atc gac tac tce atg cac
Ile Asp Tyr Ser Met His
50

aag tgg atg ggc tgg atc
Lys Trp Met Gly Trp Ile
65 70

gac gac ttc aag ggc agg
Asp Asp Phe Lys Gly Arg
85

acc gcc tac ctg gag ctg
Thr Ala Tyr Leu Glu Leu
100

tac tac tgt gec acc tac
Tyr Tyr Cys Ala Thr Tyr
115

gge cag gge acc ctg gtg
Gly Gln Gly Thr Leu Val
130

age gtc tte ccc ctg gea

tte
Phe

ctyg
Leu

gtg
Val

tgg
Trp
55

aac

Asn

ttc
Phe

tece
Ser

tac
Tyr

acg
Thr
135

cce

cte
Len

gtg
Val

tce
Ser

40
gty

val

acc
Thr

gcc
Ala

tece
Ser

agyg
Arg
120

gty
val

tee

oty
Len

cag
Gln
25

togt

Cys

agy
arg

tac
Tyr

tte
Phe

cty
Lau
105

tac
Tvr

age
Ser

tee

10

ctyg

Leu

10
tce

Ser

aag
Lys

cag
Gln

acc
Thr

tee
Ser
20

agg
Arg

gag
Glu

tca
Ser

aag

ctyg
Leu

tcc

Ser

agg
Arg

gce
Ala

age

gca

Ala A

goc
Ala

tce
Ser

cee
Pro
60

gag

Glu

gac
Asp

gag
Glu

gac
Asp

tee
Ser
140

acce

get

gag

Glu

gge
Gly
45

ggc
Gly

cce
Pro

acc
Thr

gac
Asp

tte

Phe 7

125

ace
Thr

tet

felatel
Pro

gty

30

ceg
Gln

acc
Tkr

tec
Ser

ggc

aga
Arg
15

aag

Lys

acc
Thr

gge
Gly

tac
Tyr

acc
Thr
35

gce
Ala

tac
Tyr

ggc
Gly

ggc

tgg
Trp

aaqg
Lys

ttc
Phe

ctg
Leu

tcc
Ser
80

age
Ser

gtg
Val

tgg
Trp

cca
Pro

aca

135

48

96

144

192

240

384

432

430
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Ser
145

gce

Ala

gtg
val

gct
nla

gtg
val

cac
His

225

gty
Val
305

Tvr

ggc
Gly

atc
Ile

gtg
Val

age
Ser

385
gag

Glu

Pro

gtg
val

atg
Met

tct
Ser

465

Val

gee
Ala

age
Ser

gte
val

cece
Pro
210

aag
Lys

t gac

Iisp

gga
Gly

atc
Ilc

gaa

Glu 7

290
cat

His

cgg
Arg

aag
Lys

gag
Glu

tac
Tyr
370

ctyg
Leu

tgg
Trp

gtg
Val

gac
Asp
cat
450

cee
Pro

Phe

ctg
Leu

gty
Val

gag
Glu

aaa
Lys
355

acc
Thr

acc
Thr

gag
Glu

cty
Leu

aag
Lys
435

gag
Glu

ggc
Gly

<210> 147
<211> 468
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

Pro

ggc
G_y

aac
Asn

180

cag

agc
Ser

age
Ser

act
Thr

tea
Ser

260

cgg
Arg

cet
Pro

gee
Ala

gtc
Val

tac
Tvr

340

ace
Thr

ctg
Leu

tge
Cys

agc
Ser

gac
Asp
420

age

Ser

get
Ala

aaa
Lys

tge
Cys
165

Scr

acc
Thr

geg
Glu

atc
Ile

cce
Pro

ctyg
Leu

aat
Asn
405

tee
Ser

agg
Arg

cty
Leu

tga

Ala
150

ctyg
Leu

gge
Gly

tca
ser

ttg
Leu

acc
Thr
230

o aca

Thr

tte
Phe

cct
Pro

gtc
Val

aca
Thr
310

gtc
Val

tge
Cys

teo
Ser

cca
Pro

gte
val

350

ggc
Gly

gac
Asp

tgg
Trp

cac
His

Pro

gte
Val

gce
Ala

gga
Gly

gge
Sly

215

aag

Lys

tgo

Cys

cte
Leu

gag

Glu

aag
Lys
295

aag

Lyg

cte
Leu

aag
Lys

aaa
Lys

aaa
Lys

aag gac
Lvs A

ctg acc
Leu Thr

spP

Lys

tac
Tyr

170

185

cte tac
Leu Tvr

200

acc cag
Thr G2

gtg gac
Val Rep

ceca ccce
Pro Pro

tte cec
Phe Pro

gtc aca
Val Thr

280

ttc aac
Phe Asn

coe ey
Pro Arg

acc gtc
Thr Val

gte tec
val Ser

age

Ser

tee

Scor

ace
n Thr

aag
Lys

tge
Cys Pro

tzc
Phe

ggc
3ly

Leu

tac
Tyr

aga
Lrg

cce gaa
Pro Glu

gtg cac
Val Eis

oTe age age
Scr Sor

atc tgc
Ile Cys

220

235

250

cca
Pro

tge
Cys

tgg
Trp

gag
Glu

ctyg
Leu

cca

aaa

g-g9
Val

tac
Tyr

gag

Glu

gtt gag
val Glu

gca cct
Ala Prc

cece eag
Lys Pro Lys

gtg gtg
Val Val

285

gtg gac
Val Asp

300

315

330

345

gco aaa
Ala Lvs

360

€gg gag
Arg G-u

gge tte
G_y Phe

cag ccc
Gln Pro

ggc tce
Glv Ser

cag cag
Gln Gln

440

aac cac
Asn His
455

gag
Glu

tte
Phe
425

ggce

Gly

tac
Iyr

aac
Aszn

gge
Gly

gag
Glu

tat
Tyr

aac
Asn
410

tte
Phe

aac
Asn

ace
Thr

cac
His

aaa
Lys

cag
Gln

azg
Met

cee

cag tac
Gln Tyr

cag gac
Gln Asp

gee cte
Ala Leu

cce cgg
Pro Arg

acc zag
Thr Lys

380

395

acc
Asn

ceg
Gln

age gac
Pro Ser Asp

tac a
Tyr L

tac a
Tyr

[%]

tte t
Phe S
4

aag a
Lys S
460

cee gtg
Pro val

175

acc tte
Thr >hc

190

gtg gtg
val val

aac gtg
Asn Val

ccc aaa
Pro Lys

gaa cte
G_u Lcu

cecc
Pro

acc
“hr

aat
Zsn

tet
Ser

240

255

gac acc
Asp Thr

270

gac gty
sp Val

g9c gty
Gly Val

aac age
Rsn 3Ser

tgg ctyg
Trp Leu

ctg
Lzu

cte
Leu

age
Scr

gag
Glu

acg

320

335

ceca goe
rro Ala

350

gaa cca
G-u 2ro

aac cag
Asn Gln

ate goo
I_e Ala

ag acc
vs Tkr

gc azg

430
ca tge
er Cys
45

gc cte
er Leu

acc
Thr
415

cte

Leu

tce
Ser

tce
Ser

aat
Asn

cece
L'ro

cag
G.n

gte
val

gtg
Val

400

cct
Pro

acc
Thr

gtg
val

ctyg
Leu

136

672

720

768

912

260

008

2056

2104

2200

1296

1344

1392

1407
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<400> 147
Met Lys His Leu Trp Phe Fhe Leu Leu Leu Val Ala Ala Pro 2Arg Trp
1 5 10 15

Val Teu Ser GIn Tle GIn Teu Val GIn Ser Gly Ala Glu Val Twys Twvs
20 25 30

Pro Gly Ala Ser Val Lys val Ser Cys Lys Ala Ser Gly Tvr Thr Phe
Ile 2sp Tyr Ser Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
5

Lys Trp Met Gly Trp Ile Zsn Thr Tyr Thr Gly Glua Pro Thr Tyr Ser
65 70 75 80

Asp Phe lys Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Thr Ser
85 90 95

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

Tyr Tyr Cys Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trd
118 120 128

Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro
130 135 140

Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
115 150 155 160

2Ala Ala Leu Gly Cve Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
155 170 33

Val Ser Trp Asn Ser Gly Ala Zeu Thr Ser Gly Val His Tar Phe Pro
180 185 190

Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr
198 200 208

Val Pro Ser Ser Ser Leu Gly Thr Gla Thr Tyr Ile Cye Asn Val Rsn
210 215 220

His Lys Pro Ser Asn Thr Lys Val 2Asp Lys Arg Val Clu Pro Lys Ser
225 230 235 240

Cys 2sp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Prc Glu Leu Leu
245 250 2532

Gly Gly Prc Scr Val Phe Lcu Phe Pro Pro Lys Pxo Lyes Asp Thr Lou

Mel Ile Ser Arg Ths Pro Glu Val Thr Cys Val Val Val Asp Val Ser
278 280 288

Hiz Glu Asp Pro Glu Val Lys Phe 2sn Trp Tyr Val Asp Gly Vval Glu
290 235 300

Val His Asn Ala Lys Thr Lys Pro Arg Clu Clu Gln Tyr Asn Ser Thr
305 310 315 320

Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu 23n
325 330 33z

1

Gly Lys Glu Tyvr Lvs Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro
340 345 350

Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly CGln Pro Ar¢ Glu Pro Gln

137



355

Val Tyr Thr Leu Pro Pro

Ser Leu Thr Cys Leu Val
385 390

Glu Trp Glu Ser Aan Gly
405

Pro Val Leu Asp Ser Asp
420

Val Asp Lys Ser Arg Trp
435

Met His Glu Ala Leu His
450

Ser Pro Gly Lys
465

<210> 148
<211>18
<212> DNA
<213> Artificial

<220>

ser
375

Lys

Gln

Gly S

Gln

Asn
4b5

<223> hSH357-1-T3H CDRH1

<220>
<221> CDS
<222>(1)..(18)

<400> 148

atc gac tac tcc atg cac
Ile Asp Tyr Ser Met His
1 5
<210> 149

<211>6

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct

<400> 149
Ile Asp Tvr Ser Met His

1 5

<210> 150
<211> 51
<212> DNA
<213> Artificial

<220>

<223>h8H357-1-T3H CDRH2

<220>
<221>CDS
<222> (1)..(51)

<400> 150

360

Arg

Gly

Pro

Gln
440

His

Glu

Phe

Glu

Phe

425

Gly

Tyr

Glu

Tyr

Asn

£10

Phe

Thr

Met

Pro

395

Asn

Leu

Val

Gln

Thr

380

Tyr

Tyr

Phe

Lys
450

365

Lys

Asp

Lys

Ser

Ser

445

Ser

Asn

Ile A

Thr

Lys

430

Cvs

Leu

Gln

Thr
415

Ser

Val

Val

400

Pro

Thr

Val

Leu

138

DK/EP 2199390 T3



tgg atc aac acc tec acc ggc geg cce acc tec tece gac gec tte aag 48
Trp Ile asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser 2sp Asp Phe Lys

1 5 10

gge
Gly

<210> 151
<211>17
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 151

15

51

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser Asp Asp Phe Lys

1 5 10

Gly

<210> 152
<211>30
<212> DNA
<213> Artificial

<220>
<223> hSH357-1-T3H CDRH3

<220>
<221> CDS
<222> (1)..(30)

<400> 152

tac tac agg tac geg agg gac ttc gac tac
Tyr Tyr Arg Tyr Glu Arg Asp Prhe Asp Tyr
1 5 10
<210> 153

<211>10

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 153
Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tvr
1 5 10
<210> 154

<211> 520

<212> DNA

<213> Artificial

<220>
<223> IgGL constant+signal

<400> 154

15

30

139
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ctaggtaage ttggtaccac ccaagetgge
tgcagacana ggtghteato teoctgetge
tgatgattaa acgtacggty gccgeccect
agctyeagte cygcaccyes teegtyggtyt
ccaaggtgca gtggaaggty gacaacgecc
ccgagcagga cagcaaggac agcacctaca
ccgactacga gaagcacaag gtgtacgect
ccgtceccaa gagcttcaac aggggggegt
ctgtgeccce tecccagtge ctetectgge
<210> 155

<211> 1140

<212> DNA
<213> Artificial

<220>
<223> IgGH constant+signal

<400> 155

ttggteccac ccaagctgge taggtaaget
cttectectg ctggtggeag ctoccagatyg
gttagctcag cctccaccaa gggcccaagce

acctectggeg geacagecge cotgggetge

accgtgaget ggaactcagyg cgccctgecc
cagtcctcag gactctactc cctcagceagce
acccagacct acatctgcaa cgtgaatcac
gttgagccea aatcttgtga caaaactcac
ctggggggac cctcagtett cctettecce
cggaccectg aggtcacatyg cgtggtggtg
ttcaactggt acgtggacgg cgtggaggtg
cagtacaaca gcacgtzccg ggtggteage
aatggcaagyg agtacasgtyg caaggtctec
accatcteca aagecaszagg ccageoccegy
cgggaggaga tgaccasgaa ccaggtcage
agcgacatcg ccgtggagty ggagagezat
ccteccgtge tggactccga cggeteoctte
agcaggtgge agcagggcaa cgtcttcotca
cactacaccce agaagagcct ctccctgtet
<210> 156

<211> 442

<212> DNA
<213> Artificial

<220>
<223> hSH348-1-T1L+signal

<400> 156

taggtaaget
tgtggatata
cegtgtteat
geetycetyza
tgcagtccgg
gectgageag
gcgaggtgac
gttaggggcce

cctggaagtt

tgctagegee
ggtgctgage
gtcttecece

ctggtcaagy

agcggegtge
gtggtgaccy
aagcccagca
acatgcccac
ccaaaaccca
gacgtgagee
cataatgcca
gtccteacceg
aacaaagccc
gaaccacagyg
ctgacctgec
ggccagecocy
ttcctctaca
tgctccgtga

cccggcaazst

tgctagegece
aggageatat
ctteeeecce
taacttctac
gaactcccag
cacccetgace
ccaccagggce

cgtttaaacy

accatgaaac
caggtgcaat
tggracccte

actacttecce

acaccttececc
tgcocetecag
acaccaaggt
cctgeccage
aggacaccct
acgaagaccc
agacaaagcc
tcectgeacce
tceccageccc
tgtacaccct
tggtcaaagy
agaacaactza
gcaagctcac
tgcatgagge

gagatatcgg

accatggtge
ggagatateg
tcegacgage
ceeagagayy
gagagcgtga
ctgagcaaag
ctgagctccee

ggtggcatce

acctgtggtt
tgtgcaggeg
ctccaagagce

cgaaccegty

cgctgtectg
cagcttgggce
ggacaagaga
acctgaacte
catgatctce
tgaggtcaag
ccgggaggag
ggactggetg
catcgagaaa
geceeecatee
cttctatcce
caagaccacc
cgtggacaag
tctgcacaac

gececegtttaa

140

60

120

180

240

300

360

420

480

540

500

810

200

960

1020

1080

1140
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aggtasgctt gctagcgeca ccatggtget
gtggatcotaee ggegeatatg gogacatagt
gaccceccgge gagcecaecgect ccatcagetg
cggcascacc tacctggagt ggtacctgea
ctacaaggtg agcaaccggt tcageggegt
caccgacttc accctgzaga tcagcecgggt
cttcceggge tcccacgtge cctacacctt
tacggtggcc gccccctecyg tg

<210> 157

<211> 442

<212> DNA
<213> Artificial

<220>
<223> hSH348-1-T3L+signal

<400> 157

aggtaegctt gcetagogeca ccatggtget
gtggatctoce ggeogeataty gogacgtget
gacccecegge gagoeccgect ccatcagetg
cggcaecacc tacctggagt ggtacctgea
ctacaeggtg agcaaccgght tcagcggegt
caccgactte accctgesaga tcagcogggt
ctteceggge tococacgtge cctacacctt
tacggtggec gococotacy tg

<210> 158

<211> 460

<212> DNA
<213> Artificial

<220>
<223> hSH348-1-T 1Htsignal

<400> 158

gtaagettge tagegcacca tgaageaccet
cagatcggty ctgagccagy tgcagetegt
cagcaccgtg aaggtgaget gcaaggecag
ctgggtgcegy caggeoccecy goecagggect
cggegagece acctacgocg acgacttcaa
cacctccacce gectacctgg aactgageag
ctgegocace tactaccggt acgagogcga
gaccgtgage tcagectect ccaccaacgg
<210> 159

<211> 460

<212> DNA
<213> Artificial

<220>
<223> hSH348-1-T3H+signal

<400> 159

gcagaccceayg
gat.gacccag
ceggageage
gaagceogge
geccgaceqy
ggaggeegayg

cggccagggce

gcagaccceay
gatgacccag
ceggageage
gaagcccgge
geocgacegy
ggaggcegag

cggccaqgace

gtggttette
gcagagcgge
cggctacace
ggagtggatg
gggccgggty
cectgeggage
cttcgactac

ceocteegty

gtgttcatct
agaeaecatga
cagagcatcg
cagagcceccc
ttecageggce
gacgtgggcg

accaaggtgg

gtgttcatot
agccecctyga
cagagcateg
cagagcecce
ttcagegges
gacgtgggeg

accaaggtgg

ctgetgetgyg
gcegaggtge
ttcacccact
ggetggatcea
accatcaccg
gaggacaccg

tggggocage

ccoctgetget
gaotgeaagt
tgcacagcaa
agctgetgat
gcggeageygyg
tgtactactg

agatcaagcg

coctgetget
geetgeecgt
tgcacagcaa
agctgcectgat
gcggcagcegyg
tgtactactg

agatcaageqg

tggeegocee
agaagcccegy
acagcatgca
acacctacac
cogacaccte
cogtgtacta

geaccctggt

gtaagcttge tagcgcacca tgaagcacct gtggttcettc ctgctgetgg tggecgecee

cagatcggty ctgagecaga tccagetogt geagagegge gecgaggtgs agaagecegg

141

60

120

240

300

360

420

442

240

300

360

420

442

360

420

460

60

120
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cagcaccgtg aaggtgagcet gcaaggecag
ctgggtgegg caggooccoy gooagggoat
cggegagece acctaccecy acgacttcaa
cacctccacc gectacctgg aactgagcag
ctgcgecace tactaccggt acgagegega
gaccgtgage tcagectect ccaccaacgg
<210> 160

<211> 442

<212> DNA
<213> Artificial

<220>
<223> hSH357-1-T1L+signal

<400> 160

aggtaagckt gcectagecgeca ccatggtget
gtggatctce ggegecatatyg gegacateagt
gaccccegge gageccgeca goatcagetyg
cggecatcace tacctggagt ggtacctgea
ctacaeggtg agcaaccggt tcageggegt
caccgacttc accctgsaga tcagcogggt
cttecceggge ageccacgtge cctacacctt
tacggtggoc gccccectecyg tg

<210> 161

<211> 442

<212> DNA
<213> Artificial

<220>
<223> h8H357-1-T3L+signal

<400> 161

aggtaagctt getageccca ccatggtect
gtggatcteoce ggcgcatatyg gcgacgtcoct
gaccececgge gagceccgeca geatcagetg
cggcatcacce tacctgcagt ggtacctcca
ctacaaggtg agcaaccggt tcagcggegt
caccgacttce accctgaaga tcagecgedt

ctteccaggge agecacctge cctacacctt
tacggtggee geccectecg tg

<210> 162
<211> 460
<212> DNA
<213> Artificial

<220>
<223> h8H357-1-T 1H+signal

<400> 162

cggctacace
gaagtagatg
gggceggtte
cetgeggage
cttegactec

ccecteegtyg

goagaccoag
gatgacceceg
cecggageage
gaagccogge
geccgaceqy
ggaggcegad

cggccaggge

gcagaccecayg
gatgaccceg
cecggageage
gaagccogge
gcccgaccygy
ggaggceegey

cggccagggoe

ttecacccact
ggotggatosz
gectteagee
gaggacaccyg

tggggccagc

gtgttcatet
agcccectgea
cagagcatcg
cagageeccc
ttecageggcs
gacgtgggcyg

accaaggtgg

gtgttcatet
agcccectgea
cagagcatcg
cagageccccc
ttcageggee
gacgtgggcey

accaaggtgyg

acagcatgea
acacctacac
tggacaccte
ccgtgtacta

gcaccetggt

ccctgetget
gecctgecegt
tgcacagcag
agctgetgat
gcggeageygyg
tgtactactg

agatcaageg

cectgetget
gectgeeegt
tgcacagcag
agctgctgat
gcggcagegy
tgtactactyg

agatcaageg

142
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240
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120

180

240
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gtaagettge
cagatgggtyg
cgeetecgty
ctgggtgagy
cggcgageoc
caccagcacce
ctgtgeecacce
gacggtgage
<210> 163

<211> 460
<212> DNA

tagcgeacca
ctgagccagy
aaggtgtcct
caggceceecg
acctactceg
gcectaccetgg
tactacaggt

tcagcectect

<213> Artificial

<220>

tgaagcacct
tgcagctcogt
gtaaggccetc
gccagggect
acgacttcaa
agctgtecte
acgagagcga

ccaccaacgg

<223> hSH357-1-T3H+signal

<400> 163

gtaagettge
cagatcggtg
cgecteogty
ctgggtgagy
cggegagece
caccaccacc
ctgtgccacce

gacggtgage
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tagcgcacca
ctgagccaga
aaggtgtect
caggcccccy
acctacteey
gcctacctgy
tactacaggt

teagactaot

tgaagcacct
tecagetegt
gtaaggecte
gccagggect
acgacttcaa
agctgtecte
acgagaggga

coancaacaq

gtggttette
gcagtcoccgge
cggctacace
ggagtggatg
gggcagggtyg
cctgaggtec
cttegactec

ccecteegtyg

gtggttotte
gcagteegge
cggctacacc
gaagtggatg
gggcaggtte
cctgaggtec
cttecgactec

cecctocgty

ctgotgetgg
gcegaggtga
ttcatcgact
ggctggatce
accatcaceg
gaggacaccg

tggggccagy

ctgatgetgyg
gccgaggtge
ttecatcgact
ggctggatcea
geettetece
gaggacaccg

tggggccagyg

tggecgecee
agaagccogyg
actccatgea
acacctacac
ccgacaccto
cecgtgtacta

gcaccctggt

tggeagacee
agaagcceegy
actccatgea
acacctacac
tggacaccte
cocgtgtacta

gcaccctggt

60
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240
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360
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-1-
ANTI-EPHA2-ANTISTOF

PATENTKRAV

L. Antistof, der specifikt binder til et EPHA2-polypeptid, der bestar af en aminosyresekvens, der

er reprasenteret ved aminosyrenumrene 426 til 534 ifalge SEQ ID NO: 8 i sekvenslisten, hvor

antistoffet ikke har nogen evne til phosphorylering af EPHA2-tyrosinrester; og hvor de

komplementaritetsbestemmende regioner er udvalgt fra falgende (i) til (iii):

(1) de komplementaritetsbestemmende regioner i den variable tungkaederegion af antistoffet har
aminosyresekvenserne ifelge enten SEQ ID NO: 59, 61 og 63 eller SEQ ID NO: 71, 73 og 75, og de
komplementaritetsbestemmende regioner 1 den variable letkeederegion af antistoffet har
aminosyresekvenserne ifalge enten SEQ ID NO: 65, 67 og 69 eller SEQ ID NO: 77, 79 og 81;

(i1) antistoffet har aminosyresekvensen ifalge SEQ ID NO: 109 som CDRH,, 111 som CDRH, og
113 som CDRH;, og har aminosyresekvensen ifelge SEQ ID NO: 93 som CDRL;, 95 som CDRL2 og 97
som CDRL;; eller

(ii1) antistoffet har aminosyresekvensen ifalge SEQ ID NO: 141 som CDRH;, 143 som CDRH, og
145 som CDRHj; og har aminosyresekvensen ifelge SEQ ID NO: 125 som CDRL;, 127 som CDRL, og 129
som CDRL;.

2. Antistof ifelge krav 1, hvor antistoffet kan opnds ved humanisering af et antistof, der bestar af
folgende 1) og 2):

1) et tungkadepolypeptid, der omlatter en aminosyresckvens, der er reprasenteret ved
aminosyrenumrene 1 til 119 ifalge SEQ ID NO: 35 i sekvenslisten, eller et tungkaedepolypeptid, der
omfatter en aminosyresckvens, der er reprasenteret ved aminosyrenumrene 1 til 119 ifelge SEQ ID
NO: 39 i sekvenslisten; og

2) et letkzdepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrenumrene 1 til 112 ifelge SEQ ID NO: 37 i sekvenslisten, eller et letkedepolypeptid, der
omfatter en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 1 til 112 ifalge SEQ ID
NO: 41 i sekvenslisten.

3. Antistof ifelge krav 2, hvor antistoffet kan opnds ved humanisering af et antistof, der bestar af
folgende 1) og 2):

1) et tungkaedepolypeptid, der omfatter aminosyresekvensen, der er reprasenteret ved SEQ ID NO:
35 i sekvenslisten, eller et tungkeaedepolypeptid, der omfatter aminosyresekvensen, der er reprasenteret ved
SEQ ID NO: 39 i sekvenslisten; og

2) et letkedepolypeptid, der omfatter aminosyresekvensen, der er reprasenteret ved SEQ ID NO:
37 1 sekvenslisten eller et letkaedepolypeptid, der omfatter aminosyresekvensen, der er reprasenteret ved
SEQ ID NO: 41 i sekvenslisten.

4. Antistof ifelge krav 1, hvor antistoffet udviser en effekt med reduktion af et EPHA2-proteinniveau.
5. Antistof ifelge krav 1, hvor antistoffet ikke udviser en effekt med reduktion af et EPHA2-

proteinniveatu.
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6. Antistof ifelge et hvilket som helst af kravene 1 til 5, hvor antistoffet specifikt binder til et peptid,
der bestar af en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 439 til 534 ifelge SEQ ID
NO: 8 i sekvenslisten.
7. Antistof ifalge et hvilket som helst af kravene 1 til 6, hvor antistoffet heemmer phosphoryleringen
af EPHA2-tyrosinrester, der er induceret af en EPHA2-ligand.
8. Antistof ifelge et hvilket som helst af kravene 1 til 6, hvor antistoffet ikke heemmer EPHA2-
ligandbinding til EPHA2, men hemmer phosphoryleringen af EPHA2-tyrosinrester, der er induceret af
liganden.
9. Antistof ifelge krav 1, hvor antistoffet har aminosyresekvenserne, der er repraesenteret ved SEQ ID
NO: 59, 61, og 63 i sckvenslisten som de komplementaritetsbestemmende regioner i den variable
tungkaederegion og har aminosyresekvenserne, der er reprasenteret ved SEQ ID NO: 65, 67, og 69 1
sckvenslisten, som komplementaritetsbestemmende omréader i den variable letkeederegion.
10. Antistof ifelge krav 9, hvor antistoffct har aminosyrcsckvenscrne, der cr repraescnterct ved SEQ
ID NO: 109 som CDRH;, 111 som CDRH, og 113 som CDRH; og har aminosyresekvensen, der er
reprasenteret ved SEQ ID NO: 93 som CDRL,, 95 som CDRL; og 97 som CDRL; i sekvenslisten.
11. Antistof ifelge krav 1 kendetegnet ved folgende 1) og 2):

1) med et tungkedepolypeptid, der omfatter en aminosyresekvens, der er repraesenteret ved den
almene formel (I):

-FRH,-CDRH,-FRH,-CDRH,-FRH;-CDRH;-FRHy-(T)

hvor FRH, reprazsenterer en vilkérlig aminosyresekvens, der bestar af 18 til 30 aminosyrer;
CDRH, repraesenterer aminosyresekvensen, der er reprasenteret ved SEQ ID NO: 59 i sekvenslisten;
FRH, reprasenterer en vilkarlig aminosyresckvens, der bestar af 14 aminosyrer; CDRH, repraesenterer
aminosyresekvensen, der er reprasenteret ved SEQ ID NO: 61 i sekvenslisten; FRH; repraesenterer en
vilkarlig aminosyresekvens, der bestar af 32 aminosyrer; CDRH; repraesenterer aminosyresekvensen,
der er repraesenteret ved SEQ ID NO: 63 i sekvenslisten; og FRH, reprasenterer en vilkarlig
aminosyresekvens, der bestar af 11 aminosyrer, hvor disse aminosyrer er bundet til hinanden via
peptidbindinger; og

2) med et letkedepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved den
almene formel (II):

-FRL,-CDRL,-FRL,-CDRL,-FRL;-CDRL;-FRL,-(II)

hvor FRL, reprasenterer en vilkarlig aminosyresekvens, der bestar af 23 aminosyrer; CDRL,
repreesenterer aminosyresekvensen, der er representeret ved SEQ ID NO: 65 i sekvenslisten; FRL,
repraesenterer en vilkarlig aminosyresekvens, der bestdr af 15 aminosyrer; CDRL, reprasenterer
aminosyresekvensen, der er reprasenteret ved SEQ ID NO: 67 1 sekvenslisten; FRL; reprasenterer en
vilkarlig aminosyresekvens, der bestar af 32 aminosyrer; CDRL; reprasenterer aminosyresekvensen,
der er repreesenteret ved SEQ ID NO: 69 i sckvenslisten; og FRL, reprasenterer en vilkarlig
aminosyresekvens, der bestdr af 10 aminosyrer, hvor disse aminosyrer er bundet til hinanden via

peptidbindinger.
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12. Antistof ifelge krav 1, hvor antistoffet har aminosyresekvenserne, der er reprasenteret ved SEQ ID
NO: 71, 73, og 75 1 sekvenslisten som komplementaritetsbestemmende omrader i den variable
tungkaederegion og har aminosyresekvenserne, der er repraesenteret ved SEQ ID NO: 77, 79 og 81 i

sekvenslisten som komplementaritetsbestemmende omrader i den variable letkederegion.

13. Antistof ifalge krav 12, hvor antistoffet har aminosyresekvenserne, der er reprasenteret ved SEQ
ID NO: 141 som CDRH,, 143 som CDRH, og 145 som CDRH; og har aminosyresekvensen, der er
reprasenteret ved SEQ ID NO: 125 som CDRLy, 127 som CDRL, og 129 som CDRL; i sekvenslisten.

14. Antistof ifelge krav 1, der er kendetegnet ved falgende 1) og 2):

1) det har et tungkaedepolypeptid, der omfatter en aminosyresekvens, der er representeret ved den

almene formel (I):
-FRH,;-CDRH,-FRH,-CDRH,-FRH;-CDRH;-FRH,-(I)

hvor FRH, repraesenterer en vilkarlig aminosyresekvens, der bestar af 18 til 30 aminosyrer; CDRH,
representerer aminosyresekvensen, der er repraesenteret ved SEQ ID NO: 71 i sekvenslisten; FRH,
repraesenterer en vilkarlig aminosyresekvens, der bestar af 14 aminosyrer; CDRH, reprasenterer
aminosyresekvensen, der er reprasenteret ved SEQ ID NO: 73 1 sekvenslisten; FRH; reprasenterer en
vilkarlig aminosyresekvens, der bestar af 32 aminosyrer; CDRH; repraesenterer aminosyresekvensen,
der er reprasenteret ved SEQ ID NO: 75 i sekvenslisten, og FRH, reprasenterer en vilkarlig
aminosyresekvens, der bestar af 11 aminosyrer, hvor disse aminosyrer er bundet til hinanden via
peptidbindinger; og

2) det har et letkeedepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved den
almene formel (II):

-FRL,-CDRL,;-FRL,-CDRL,-FRL;-CDRL;-FRL,-(II)

hvor FRL, reprasenterer en vilkarlig aminosyresekvens, der bestar af 23 aminosyrer; CDRL,;
reprasenterer aminosyresekvensen, der er reprasenteret ved SEQ ID NO: 77 1 sekvenslisten; FRL,
repraesenterer en vilkarlig aminosyresekvens, der bestar af 15 aminosyrer; CDRL, reprasenterer
aminosyresekvensen, der er repraesenteret ved SEQ ID NO: 79 i sekvenslisten; FRL; repraesenterer en
vilkarlig aminosyresekvens, der bestar af 32 aminosyrer; CDRL; representerer aminosyresekvensen, der
er reprasenteret ved SEQ ID NO: 81 i sekvenslisten; og FRL, repraesenterer en vilkarlig
aminosyresekvens, der bestdr af 10 aminosyrer, hvor disse aminosyrer er bundet til hinanden via
peptidbindinger.
15. Antistof ifalge et hvilket som helst af kravene 1, 4 til 14, kendetegnet ved, at antistoffet er et
humaniseret antistof.
16. Antistof ifelge ct hvilket som helst af kravence 1 til 14, kendetegnet ved, at antistoffct cr ¢t humant
antistof.
17. Antistof ifelge et hvilket som helst af kravene 1 til 14, kendetegnet ved, at antistoffet er et IgG-
antistof.
18. Antistof ifalge et hvilket som helst af kravene 1 til 8, kendetegnet ved, at antistoffet er et hvilket
som helst, der er udvalgt fra Fab, F(ab')2, Fv, scFv, et diabody, et lineart antistof og et multispecifikt

antistof.
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19. Antistof ifelge krav 1, hvor antistoffet bestar af folgende 1) og 2):

1) et tungkaedepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrcnumrcene 1 til 119 ifelge SEQ ID NO: 35 1 sckvenslisten, cller ¢t tungkadepolypeptid, der
omfatter en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 1 til 119 ifelge SEQ 1D
NO: 39 i sekvenslisten; og

2) et letkedepolypeptid, der omfatter en aminosyresekvens, der er representeret ved
aminosyrenumrene 1 til 112 ifelge SEQ ID NO: 37 i sekvenslisten, eller et letkaedepolypeptid, der
omfatter en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 1 til 112 ifelge SEQ ID
NO: 41 1 sekvenslisten.

20. Antistof ifolge krav 1, hvor antistoffet bestar af folgende 1) eller 2):

1) et tungkedepolypeptid, der omfatter en aminosyresekvens, der er representeret ved
aminosyrenumrene 1 til 119 ifelge SEQ ID NO: 35 i sckvenslisten, og et letkedepolypeptid, der
omfatter cn aminosyrcsckvens, der cr repracsenterct ved aminosyrcnumrene 1 til 112 ifelge SEQ ID
NO: 37 1 sekvenslisten; og

2) et tungkadepolypeptid, der omfatter en aminosyresckvens, der er reprasenteret ved
aminosyrenumrene | til 119 ifelge SEQ ID NO: 39 i sekvenslisten, og et letkaedepolypeptid, der
omfatter en aminosyresekvens, der er repraesenteret ved aminosyrenumrene 1 til 112 ifelge SEQ ID
NO: 41 i sekvenslisten.

21. Antistof ifelge krav 1, hvor antistoffet bestar af falgende 1) og 2):

1) et tungkedepolypeptid, der omfatter aminosyresekvensen, der er representeret ved SEQ
ID NO: 35 1 sekvenslisten, eller et tungkadepolypeptid, der omfatter aminosyresekvensen, der er
reprasenteret ved SEQ ID NO: 39 i sekvenslisten; og

2) et letkedepolypeptid, der omfatter aminosyresekvensen, der er reprasenteret ved SEQ ID
NO: 37 1 sekvenslisten eller et letkaedepolypeptid, der omfatter aminosyresekvensen, der er
repraesenteret ved SEQ ID NO: 41 1 sekvenslisten.

22. Antistof ifelge krav 1, hvor antistoffet bestar af folgende 1) eller 2):

1) et tungkaedepolypeptid, der omfatter aminosyresekvensen, der er reprasenteret ved SEQ ID NO:
35 1 sekvenslisten, og et letkedepolypeptid, der omfatter aminosyresekvensen, der er repraesenteret ved
SEQ ID NO: 37 i sekvenslisten; og

2) et tungkadepolypeptid, der omfatter aminosyresekvensen, der er reprasenteret ved SEQ
ID NO: 39 i sekvenslisten og et letkaedepolypeptid, der omfatter aminosyresekvensen, der er
reprasenteret ved SEQ ID NO: 41 1 sekvenslisten.

23. Antistof, der er produceret hybridom SH348-1 (FERM BP-10836).

24, Antistof, der er produceret hybridom SH357-1 (FERM BP-10837).

25. Antistof, der er opnaet ved humanisering af et antistof ifolge et hvilket som helst af kravene
20, 22, 23 eller 24, hvor antistoffet specifikt binder til et EPHA2-polypeptid, der bestar af en
aminosyresekvens, der er repra@senteret ved aminosyrenumrene 426 til 534 ifelge SEQ ID NO: 8 i
sekvenslisten, og hvor antistoffet ikke har evnen til phosphorylering af EPHA2-tyrosinrester.

26. Antistof ifelge krav 1, hvor antistoffet bestar af falgende 1) og 2):
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1) et tungkadepolypeptid, der omfatter en aminosyresekvens, der er representeret ved
aminosyrenumrene 20 til 468 ifelge SEQ ID NO: 107 1 sekvenslisten, eller et tungkadepolypeptid, der
omfatter en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 20 til 468 ifelge SEQ ID
NO: 115 i sekvenslisten; og

2) et letkedepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrenumrene 21 til 239 ifalge SEQ ID NO: 91 1 sekvenslisten eller et letkaedepolypeptid, der
omfatter en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 21 til 239 ifglge SEQ ID
NO: 99 1 sekvenslisten.

27. Antistof ifalge krav 1, hvor antistoffet bestar af folgende 1) eller 2):

1) et tungksedepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrenumrene 20 til 468 ifelge SEQ ID NO: 107 i sekvenslisten og et letkaedepolypeptid, der omfatter
en aminosyresckvens, der er reprasenteret ved aminosyrenumrene 21 til 239 ifelge SEQ ID NO: 91 i
sekvenslisten; og

2) et tungkzdepolypeptid, der omfatter en aminosyreseckvens, der er reprasenteret ved
aminosyrenumrene 20 til 468 ifelge SEQ ID NO: 115 i sekvenslisten og et letkaedepolypeptid, der omfatter
en aminosyresekvens, der er repraesenteret ved aminosyrenumrene 21 til 239 ifelge SEQ ID NO: 99 i
sckvenslisten.

28. Antistof ifelge krav 1, hvor antistoffet bestar af folgende 1) og 2):

1) et tungkaedepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrenumrene 20 til 468 ifelge SEQ ID NO: 139 i sekvenslisten, eller et tungkadepolypeptid, der
omfatter en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 20 til 468 ifelge SEQ ID
NO: 147 1 sekvenslisten; og

2) et letkaedepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrenumrene 21 til 239 ifelge SEQ ID NO: 123 1 sekvenslisten eller et letkedepolypeptid, der
omfatter en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 21 til 239 ifalge SEQ ID NO:
131 i sekvenslisten.

29. Antistof ifelge krav 1, hvor antistoffet bestar af falgende 1) eller 2):

1) et tungkadepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrenumrene 20 til 468 ifelge SEQ ID NO: 139 i sekvenslisten og et letkaedepolypeptid, der omfatter
en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 21 til 239 ifelge SEQ ID NO: 123 i
sekvenslisten; og

2) et tungkedepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrcnumrenc 20 til 468 ifelge SEQ ID NO: 147 1 sckvenslisten og ct Ictkacdepolypeptid, der omfatter
en aminosyresekvens, der er representeret ved aminosyrenumrene 21 til 239 ifelge SEQ ID NO: 131 1
sckvenslisten.

30. Antistof ifelge krav 1, hvor antistoffet bestar af falgende 1) og 2):
1) et tungkadepolypeptid, der omfatter en aminosyresekvens, der er representeret ved

aminosyrenumrene 20 til 138 ifelge SEQ ID NO: 107 1 sekvenslisten, eller et tungkaedepolypeptid, der
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omfatter en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 20 til 138 ifalge SEQ ID
NO: 115 i sekvenslisten; og

2) ct letkedepolypeptid, der omfatter cn aminosyrcsckvens, der cr repreescnterct ved
aminosyrenumrene 21 til 134 ifelge SEQ ID NO: 91 1 sekvenslisten, eller et letkedepolypeptid, der
omfatter en aminosyresekvens, der er repraesenteret ved aminosyrenumrene 21 til 134 ifelge SEQ ID NO:
99 i sekvenslisten.

31. Antistof ifelge krav 1, hvor antistoffet bestér af falgende 1) eller 2):

1) et tungkaedepolypeptid, der omfatter en aminosyresckvens, der er repraesenteret ved
aminosyrenumrene 20 til 138 ifelge SEQ ID NO: 107 1 sekvenslisten og et letkeedepolypeptid, der omfatter
en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 21 til 134 ifelge SEQ ID NO: 91 i
sekvenslisten; og

2) et tungkadepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrcnumrenc 20 til 138 ifelge SEQ ID NO: 115 1 sckvenslisten og ct letkaedcepolypeptid, der omfatter
en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 21 til 134 ifelge SEQ ID NO: 99 i
sckvenslisten.

32. Antistof ifelge krav 1, hvor antistoffet bestar af felgende 1) og 2):

1) et tungkadepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrenumrene 20 til 138 ifelge SEQ ID NO: 139 i sekvenslisten, eller et tungkeedepolypeptid, der
omfatter en aminosyresekvens, der er repraesenteret ved aminosyrenumrene 20 til 138 ifelge SEQ ID
NO: 147 i sekvenslisten; og

2) et letkedepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrenumrene 21 til 134 ifalge SEQ ID NO: 123 i sckvenslisten eller et letkaedepolypeptid, der
omfatter en aminosyresekvens, der er reprassenteret ved aminosyrenumrene 21 til 134 ifelge SEQ ID NO:
131 1 sekvenslisten.

33. Antistof ifelge krav 1, hvor antistoffet bestar af folgende 1) eller 2):

1) et tungkaedepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrenumrene 20 til 138 ifelge SEQ ID NO: 139 i sekvenslisten og et letkaedepolypeptid, der omfatter
en aminosyresekvens, der er repraesenteret ved aminosyrenumrene 21 til 134 ifelge SEQ ID NO: 123 i
sekvenslisten; og

2) et tungkadepolypeptid, der omfatter en aminosyresekvens, der er reprasenteret ved
aminosyrenumrene 20 til 138 ifelge SEQ ID NO: 147 i sekvenslisten og et letkaedepolypeptid, der omfatter
en aminosyresekvens, der er reprasenteret ved aminosyrenumrene 21 til 134 ifelge SEQ ID NO: 131 i
sckvenslisten.

34, Fab, F(ab')2, Fv, scFv, et diabody, et lineart antistof eller et multispecifikt antistof, der kan afledes
af et hvilket som helst antistof ifelge krav 21, 22 eller 25 til 29.

35. Musehybridom SH348-1 (FERM BP-10836).
36. Musehybridom SH357-1 (FERM BP-10837).

37. Farmaceutisk sammensatning kendetegnet ved, at den omfatter mindst ét antistof, der er udvalgt

[ra antisto[Terne ilolge krav 1 til 34.
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38. Farmaceutisk sammensatning til cancerbehandling kendetegnet ved, at den omfatter mindst ét
antistof, der er udvalgt fra antistofferne ifolge krav 1 til 34.
39. Antistof cller farmaccutisk sammensatning ifelge krav 1 til 34, 37 cller 38 til anvendelse 1 cn
fremgangsmade til haemning af tumorvaekst hos et pattedyr.

40. Anvendelse af et antistof eller en farmaceutisk sammensatning ifelge krav 1 til 34, 37 eller 38 til

fremstillingen af et medikament til heemning af tumorveekst hos et pattedyr.

41. Antistof eller farmaceutisk sammensatning ifelge krav 39 eller anvendelse eller farmaceutisk

sammensxtning ifelge krav 40, kendetegnet ved, at tumoren er en tumor, der udtrykker EPHA2.

42. Polynukleotid, der koder for et antistof eller et polypeptid ifelge et hvilket som helst af kravene |
til 34.

43, Vartscelle, der er transformeret med et polynukleotid ifelge krav 42.

44, Fremgangsmade til fremstilling af et antistof ved anvendelse af en vartscelle ifolge krav 43.
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Figure 4
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