
DESCRIPTION  PROPHYLACTIC/THERAPEUTIC AGENT FOR CANCER
Field of the Invention The present invention relates
to an antibody that 5 neutralizes an activity of DDR1
(Discoidin Domain Receptor 1),  an apoptosis inducer
or cancer prophylactic/therapeutic agent  comprising
the antibody, screening for an apoptosis inducer or
prophylactic/therapeutic agent for cancer and the
like. Background of Invention 10 In cancer, it is
anticipated that the pathologic  condition can be
evaluated by gene microarray profiling data;  in fact,
it has been reported that leukemia can be classified
by gene expression profile. It is considered that by
clarifying the gene expression profiles of individual
cancer  is tissues, and compiling data on the
classification thereof, it  is possible to predict
their responsiveness to a particular  cancer
therapeutic method, and to discover a novel drug
discovery target protein for a particular cancer.
Specifically,  if an upregulated expression of a
certain protein is observed 20 in a certain cancer, it
is possible to induce anti-tumor  activity in a
patient newly diagnosed as being antigen-positive  by
a method such as (i) reducing the expression level
thereof,  (ii) suppressing the function of the
protein, or (iii) causing  the host's immune responses
to the protein. At the same time, 25 it is expected
that for a patient diagnosed as being antigen-
negative, there will be no concern of posing an
unwanted burden  on the patient because of quick
switchability to another  therapy and the like. Hence,
expression profile analysis is  expected to possibly
make major contributions to the molecular 30 diagnosis
of cancer and the development of molecule-targeted
therapeutic drugs for cancer. The DDRla gene (RefSeq
Accession No. NM 001954) is a gene  cloned from a
human keratinocyte-derived cDNA and a human fetal
brain-derived cDNA, encoding a protein consisting of
876 amino  35 acids (RefSeq Accession No. NP_001945).
The DDR1b gene 1 (GenBank Accession No. L11315) is a
gene cloned from a human  placenta-derived cDNA,
encoding a protein consisting of 913  amino acids
(GenBank Accession No. AAA02866). The DDRlc gene
(RefSeq Accession No. NM 013994) is a gene cloned from
a human 5 fetal brain-derived cDNA, encoding a protein
consisting of 919  amino acids (RefSeq Accession No.
NP054700). The DDRld gene  



and the DDRle gene are known to be expressed in cancer
cell  lines (FASEB J. (2001) 15(7), p1321-p1323)
(hereinafter DDRla,  DDRlb, DDRlc, DDRld, and DDRle
are also generically referred to io as DDR1).
Furthermore, a mouse gene homologous to the DDRlb
gene (RefSeq Accession No. NM 007584) has been cloned,
which  encodes a protein consisting of 911 amino acids
(RefSeq  Accession No. NP 031610). This mouse gene has
a homology of  about 86% in terms of base sequence and
a homology of about 93% 15 in terms of amino acid
sequence to the DDRlb gene. A rat gene  homologous to
the DDRlb gene (RefSeq Accession No. NM 013137)  has
also been cloned, which encodes a protein consisting
of 910  amino acids (RefSeq Accession No. NP 037269).
This rat gene  has a homology of about 86% in terms of
base sequence and a 20 homology of about 93% in terms
of amino acid sequence to the  DDRlb gene. The DDR1
gene is a gene having synonyms such as  MCK10, Cak,
NEP, trkE, PTK3, RTK6, and CD167, belonging to the
DDR family; the DDR family consists of DDR1 and DDR2
(hereinafter these are also generically referred to as
DDR). 25 The DDRlb gene is a splicing variant of the
DDRla gene; the  protein encoded by the DDRlb gene has
37 amino acids added  between the 505th and 506th
amino acids of the protein encoded  by the DDRla gene.
LLSNPAY, a sequence included in the 37  amino acids,
is known to be a sequence that binds to the PTB 3o
domain of Shc (Official Gazette for US2003070184). The
protein  encoded by the DDRlc gene has a sequence
wherein 37 amino acids  and 6 amino acids are added
between the 505th and 506th amino  acids and between
the 665th and 666th amino acids of the  protein
encoded by the DDRla gene, respectively. The.DDRld 35
gene encodes a. protein consisting of 508 amino acids,
wherein  2 the sequence from the 505th to C-terminal
amino acids of the  protein encoded by the DDR1a gene
is substituted by another  amino acid sequence
consisting of 4 amino acids. The DDR1e  gene encodes a
protein consisting of 767 amino acids, wherein s the
sequence consisting of 137 amino acids corresponding
to the  450th to 586th amino acids in the protein
encoded by the DDRla  gene is substituted by another
amino acid sequence consisting  of 28 amino acids.
DDR1 is a receptor whose ligand is collagen; it is
known  io that upon binding of collagen to the
extracellular region of  DDR1, DDR1 is activated;
increase in the kinase activity  catalyzed by the
intracellular region induces auto- 



phosphorylation (Mol. Cell (1997) 1(1), p13-p23). The
DDRlb  gene is a gene whose expression is induced by
the cancer 15 suppressor gene p53; it is considered
that cancer cells receive  growth promotion signals
from DDR1b, such as enhancement of the
phosphorylation of MAPK(ERK1/2) and enhancement of the
phosphorylation of Akt by the ligand collagen (EMBO J.
(2003)  22(6), p1289-p1301). Furthermore, it is also
known that 20 apoptosis of cancer cells is induced by
inactivated type DDRlb  deprived of the kinase domain
present in DDR1b (EMBO J. (2003)  22(6), p1289-p1301).
The mRNA of the DDR1 gene is known to be  expressed in
ovarian cancer cells (Cell Growth Differ. (1994)
5(11), p1173-p1183), and is also known to be expressed
in 25 various other cancer cells (Official Gazette for
US5677144 and  Official Gazette for WO 03/085125); it
has been reported that  the DDR1 gene is one of the
genes useful for the diagnosis and  treatment of
breast cancer and lung cancer (Official Gazette  for
US2003124133), one of the genes useful for the
diagnosis 3o and treatment of colorectal cancer
(Official Gazette for WO  01/22920), one of the genes
useful for the diagnosis and  treatment of pancreatic
cancer (Official Gazette for WO  00/55320), and one of
the genes useful for the diagnosis of  ovarian cancer
(Official Gazette for WO 04/22778). 35 Disclosure of
the Invention  3 There is a strong demand for a safe
drug that targets a  molecule specifically expressed
in cancer cells, and that  induces cancer cell growth
inhibition. The present inventors conducted diligent
investigations  5 to solve the above-described
problems and, as a result, took  note of the fact that
the DDR1 gene exhibited remarkably  upregulated
expression in cancer tissues such as breast cancer,
ovarian cancer, colorectal cancer, lung cancer and
pancreatic  cancer. The present inventors also found
that because the DDR1 1o gene product is a cytoplasmic
membrane protein and is suitable  as an antibody
target, a DDR1-neutralizing antibody having an
activity to suppress the DDR1 protein function was
useful as  therapeutic agent for cancers such as
breast cancer, ovarian  cancer, colorectal cancer,
lung cancer and pancreatic cancer  15 and the like.
The present inventors conducted further investigations
based on this finding, succeeded in preparing a
DDR1-neutralizing antibody, and thus developed the
present  invention. 



Accordingly, the present invention provides: 20 (1) A
neutralizing antibody against a protein comprising the
same or substantially the same amino acid sequence as
that  shown by SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5,
SEQ ID NO:7 or  SEQ ID NO:9, or a partial peptide
thereof or a salt thereof,  (2) the neutralizing
antibody described in (1) above, which 25 neutralizes
the apoptosis-inhibitory activity resulting from  the
collagen binding to a protein comprising the same or
substantially the same amino acid sequence as that
shown by SEQ  ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ
ID N0:7 or SEQ ID NO:9,  or a partial peptide thereof
or a salt thereof, 3o (3) the neutralizing antibody
described in (1) above, which  neutralizes the cancer
cell growth stimulation resulting from  the collagen
binding to a protein comprising the same or
substantially the same amino acid sequence as that
shown by SEQ  ID NO:l, SEQ ID NO:3, SEQ ID NO:5, SEQ
ID NO:7 or SEQ ID N0:9, 35 or a partial peptide
thereof or a salt thereof,  4 (4) the neutralizing
antibody described in (2) or (3) above,  wherein the
collagen is type IV collagen, (5) the neutralizing
antibody described in (1) above, wherein  the
neutralizing antibody is an antibody against the 5
polypeptide which amino acid sequence is from the 22nd
to the  416th of that shown by SEQ ID NO:3 or a
partial peptide thereof  or a salt thereof, (6) the
neutralizing antibody described in (1), prepared by
the  DNA immunization method, io (7) the neutralizing
antibody described in (1), wherein the  neutralizing
antibody is a polyclonal antibody, (8) the
neutralizing antibody described in (1), wherein the
neutralizing antibody is a monoclonal antibody, (9)
the neutralizing antibody described in (1), wherein
the  15 neutralizing antibody is a humanized antibody,
(10) the neutralizing antibody described in (1),
wherein the  neutralizing antibody is a human
antibody, (11) a medicament comprising a neutralizing
antibody against a  protein comprising the same or
substantially the same amino 20 acid sequence as that
shown by SEQ ID NO:1, SEQ ID NO:3, SEQ ID  NO:5, SEQ
ID NO:7 or SEQ ID NO:9, or a partial peptide thereof
or a salt thereof, (12) an antagonist for a protein
comprising the same or  substantially the same amino
acid sequence as that shown by SEQ  



25 ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or
SEQ ID NO:9, or a partial peptide thereof or a salt
thereof, which comprises  the neutralizing antibody
against a protein comprising the  same or
substantially the same amino acid sequence as that
shown by SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID
NO:7 or 3o SEQ ID NO:9, or a partial peptide thereof
or a salt thereof,  (13) an apoptosis inducer
comprising a neutralizing antibody  against a protein
comprising the same or substantially the same  amino
acid sequence as that shown by SEQ ID NO:1, SEQ ID
NO:3,  SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or a
partial peptide  35 thereof or a salt thereof, 5 (14)
a cancer cell growth suppressant comprising a
neutralizing  antibody against a protein comprising
the same or substantially  the same amino acid
sequence as that shown by SEQ ID NO:l, SEQ  ID NO:3,
SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or a partial
s peptide thereof or a salt thereof, (15) a cancer
prophylactic/therapeutic agent comprising a
neutralizing antibody against a protein comprising the
same or  substantially the same amino acid sequence as
that shown by SEQ  ID NO:1, SEQ ID NO:3, SEQ ID NO:5,
SEQ ID NO:7 or SEQ ID N0:9, io or a partial peptide
thereof or a salt thereof, (16) the agent described in
(15), wherein the cancer is breast  cancer, ovarian
cancer, colorectal cancer, lung cancer or  pancreatic
cancer, (17) a cancer prophylactic/therapeutic method
comprising  is administering, to a mammal, an
effective amount of a  neutralizing antibody against a
protein comprising the same or  substantially the same
amino acid sequence as that shown by SEQ  ID NO:1, SEQ
ID NO:3, SEQ ID NO:5, SEQ ID N0:7 or SEQ ID N0:9,  or
a partial peptide thereof or a salt thereof, 20 (18) a
use of a neutralizing antibody against a protein
comprising the same or substantially the same amino
acid  sequence as that shown by SEQ ID NO:1, SEQ ID
N0:3, SEQ ID N0:5,  SEQ ID N0:7 or SEQ ID N0:9, or a
partial peptide thereof or a  salt thereof, for
producing a cancer prophylactic/therapeutic 25 agent.
The neutralizing antibody of the present invention is
useful for the induction of apoptosis, the
prevention/treatment  of a specified cancer (for
example, breast cancer, ovarian  cancer, colorectal
cancer, lung cancer and pancreatic cancer)  3o and the
like. 



Brief Description of the Drawings  Figure 1 shows the
effect of type IV collagen on  apoptosis induced by
serum removal. Figure 2 shows the inhibition of
collagen-induced cell  35 protecting action by the
aDDRlb rabbit polyclonal antibody on  6 DDRIFL-#117
and DDR1bDN-#206, which are cell lines wherein  DDRlb
is forcibly expressed. Figure 3 shows the inhibition
of collagen-induced cell  protecting action by the
aDDRlb rabbit polyclcnal antibody on  s the cancer
cell line HCT116. Best Mode for Embodying the
Invention A protein comprising the same or
substantially the same  amino acid sequence as that
shown by SEQ ID NO:1, SEQ ID NO:3,  SEQ ID NO:5, SEQ
ID NO:7 or SEQ ID NO:9 (hereinafter also io referred
to as the receptor used in the present invention) may
be a protein derived from a cell (e.g., hepatocyte,
splenocyte,  nerve cell, glial cell, pancreatic I
cell, myelocyte, mesangial  cell, Langerhans' cell,
epidermal cell, epithelial cell, goblet  cell,
endothelial cell, smooth muscle cell, fibroblast, 15
fibrocyte, myocyte, adipocyte, immune cell (e.g.,
macrophage, T  cell, B cell, natural killer cell, mast
cell, neutrophil,  basophil, eosinophil, monocyte),
megakaryocyte, synovial cell,  chondrocyte, bone cell,
osteoblast, osteoclast, mammary gland  cell,
hepatocyte or interstitial cell, or a corresponding 20
precursor cell, stem cell or cancer cell thereof, and
the like)  of a human or warm-blooded animal (for
example, guinea pigs,  rats, mice, chicken, rabbits,
pigs, sheep, cattle, monkeys and  the like) or any
tissue in which these cells are present, for  example,
brain or any portion of brain (e.g., olfactory bulb,
25 amygdaloid nucleus, basal ganglia, hippocampus,
thalamus,  hypothalamus, cerebral cortex, medulla
oblongata, cerebellum),  spinal cord, hypophysis,
stomach, pancreas, kidney, liver,  gonad, thyroid,
gallbladder, bone marrow, adrenal gland, skin,
muscle, lung, gastrointestinal tract (e.g., large
intestine and 30 small' intestine), blood vessel,
heart, thymus, spleen,  submandibular gland,
peripheral blood, prostate, testicle,  ovary,
placenta, uterus, bone, joint, skeletal muscle, and
the  like, and may be a synthetic protein. As
substantially the same amino acid sequence as that 35
shown by SEQ ID NO:1, an amino acid sequence having a
homology  7 



of about 50% or more, preferably about 60% or more,
preferably  about 70% or more, preferably about 80% or
more, preferably  about 90% or more, preferably about
95% or more, to the amino  acid sequence shown by SEQ
ID NO:1 and the like can be s mentioned. As the
protein comprising substantially the same amino  acid
sequence as that shown by SEQ ID NO:1, for example, a
protein comprising the above-mentioned substantially
the same  amino acid sequence as that shown by SEQ ID
NO:l, and having 1o substantially the same quality of
activity as a protein  comprising the amino acid
sequence shown by SEQ ID NO:l and the  like are
preferable. As substantially the same amino acid
sequence as that  shown by SEQ ID NO:3, an amino acid
sequence having a homology  15 of about 50% or more,
preferably about 60% or more, preferably about 70% or
more, preferably about 80% or more, preferably  about
90% or more, preferably about 95% or more, to the
amino  acid sequence shown by SEQ ID NO:3 and the like
can be  mentioned. 20 As the protein comprising
substantially the same amino  acid sequence as that
shown by SEQ ID NO:3, for example, a  protein
comprising the above-mentioned substantially the same
amino acid sequence as that shown by SEQ ID NO: 3, and
having  substantially the same quality of activity as
a protein 25 comprising the amino acid sequence shown
by SEQ ID NO:3 and the  like are preferable. As
substantially the same amino acid sequence as that
shown by SEQ ID NO:5, an amino acid sequence having a
homology  of about 50% or more, preferably about 60%
or more, preferably 3o about 70% or more, preferably
about 80% or more, preferably  about 90% or more,
preferably about 95% or more, to the amino  acid
sequence shown by SEQ ID NO:5 and the like can be
mentioned. As the protein comprising substantially the
same amino  35 acid sequence as that shown by SEQ ID
NO:5,for example, a 8 protein comprising the
above-mentioned substantially the same  amino acid
sequence as that shown by SEQ ID NO: 5, and having
substantially the same quality of activity as a
protein comprising the amino acid sequence shown by
SEQ ID NO:5 and the  5 like are preferable. As
substantially the same amino acid sequence as that  



shown by SEQ ID NO:7, an amino acid sequence having a
homology  of about 50% or more, preferably about 60%
or more, preferably  about 70% or more, preferably
about 80% or more, preferably io about 90% or more,
preferably about 95% or more, to the amino  acid
sequence shown by SEQ ID NO:7 and the like can be
mentioned. As the protein comprising substantially the
same amino  acid sequence as that shown by SEQ ID
NO:7, for example, a is protein comprising the
above-mentioned substantially the same  amino acid
sequence as that shown by SEQ ID NO: 7, and having
substantially the same quality of activity as a
protein  comprising the amino acid sequence shown by
SEQ ID NO:7 and the  like are preferable. 20 As
substantially the same amino acid sequence as that
shown by SEQ ID NO:9, an amino acid sequence having a
homology  of about 50% or more, preferably about 60%
or more, preferably  about 70% or more, preferably
about 80% or more, preferably  about 90% or more,
preferably about 95% or more, to the amino 25 acid
sequence shown by SEQ ID NO:9 and the like can be
mentioned. As the protein comprising substantially the
same amino  acid sequence as that shown by SEQ ID
NO:9, for example, a  protein comprising the
above-mentioned substantially the same so amino acid
sequence as that shown by SEQ ID NO: 9, and having
substantially the same quality of activity as a
protein  comprising the amino acid sequence shown by
SEQ ID NO:9 and the  like are preferable. The homology
of amino acid sequence can be calculated  35 using the
homology calculation algorithm NCBI BLAST (National  9
Center for Biotechnology Information Basic Local
Alignment  Search Tool) under the following conditions
(expectancy = 10;  allowing gap; matrix=BLOSUM62;
filtering=OFF). As examples of substantially the same
quality of activity  s described above, ligand-binding
activities such as for  collagens (for example, type I
collagen, type II collagen, type  III collagen, type
IV collagen, type V collagen, type VI  collagen, type
VIII collagen), activities to undergo  phosphorylation
(e.g., activity to undergo phosphorylation by io
ligand stimulation and the like) and the like can be
mentioned.  Substantially the same quality means that
the activities are  qualitatively (e.g.,
physiologically or pharmacologically)  



equivalent to each other. Therefore, it is preferable
that the  above-described activities be equivalent to
each other (e.g., 15 about 0.01 to 100 times,
preferably about 0.1 to 10 times, more  preferably 0.5
to 2 times), but the quantitative factors of  these
activities, such as the extent of activity and the
molecular weight of the protein, may be different. A
measurement of the above-described binding activity
can  20 be performed by a method known per se, for
example, EIA,  immunoprecipitation or a method based
thereon. Specifically,  for example, each of a ligand
such as a collagen and the  receptor used in the
present invention is expressed as a tagged
recombinant type protein in animal cells. As the tag,
FLAG, 25 His, V5, myc, HA and the like are used; the
tag added to the  ligand (tag A) and the tag added to
the receptor used in the  present invention (tag B)
should be different. With an  antibody against tag B,
a mixture of the above-described ligand  with tag A
and the above-described receptor with tag B is 30
immunoprecipitated, and the precipitate obtained is
subjected  to a Western blotting procedure using an
antibody against tag A,  whereby the amount of ligand
bound to the receptor used in the  present invention
can be measured. An activity to undergo
phosphorylation is measured in 35 accordance with a
method known per se, for example, the method  10
described in Methods in Enzymology Vol.200, pages 98
to 107,  1991, or a method based thereon.
Specifically, for example,  the receptor used in the
present invention, having a tag (e.g.,  FLAG, His, V5,
myc, HA and the like) added to the C terminus 5
thereof, is expressed as a recombinant type protein in
animal  cells and reacted with a ligand such as a
collagen, after which  the cells are disrupted to
prepare a cell-free extract, and the  extract is
immunoprecipitated using an anti-tag antibody. The
amount of phosphorylated receptor used in the present
invention 1o produced can be quantified by a commonly
known method (e.g.,  Western blot method and the like)
using an anti-phosphorylated  tyrosine antibody and
the like. Examples of the receptor used in the present
invention  also include what are called muteins of
proteins comprising (i)  15 an amino acid sequence
having 1 or 2 or more (for example, about 1 to 50,
preferably about 1 to 30, more preferably about  1 to
10, still more preferably several (1 to 5)) amino
acids  deleted from the amino acid sequence shown by
SEQ ID NO:1, SEQ  



ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, (ii)
an amino 20 acid sequence having 1 or 2 or more (for
example, about 1 to 50,  preferably about 1 to 30,
more preferably about 1 to 10, still  more preferably
several (1 to 5)) amino acids added to the  amino acid
sequence shown by SEQ ID NO:1, SEQ ID NO:3, SEQ ID
NO:5, SEQ ID NO:7 or SEQ ID NO:9, (iii) an amino acid
sequence 25 having 1 or 2 or more (for example, about
1 to 50, preferably  about 1 to 30, more preferably
about 1 to 10, still more  preferably several (1 to 5)
amino acids)) inserted in the amino  acid sequence
shown by SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5,  SEQ
ID NO:7 or SEQ ID NO:9, (iv) an amino acid sequence
having 30 1 or 2 or more (for example, about 1 to 50,
preferably about 1  to 30, more preferably about 1 to
10, still more preferably  several (1 to 5)) amino
acids substituted by other amino acids  in the amino
acid sequence shown by SEQ ID NO:1, SEQ ID NO:3,  SEQ
ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or (v) an amino
acid 35 sequence comprising a combination thereof.  11
When an amino acid sequence is inserted, deleted or
substituted as described above, the position of the
insertion,  deletion or substitution is not subject to
limitation. As specific examples of the receptor used
in the present  5 invention, for example, a protein
comprising the amino acid  sequence shown by SEQ ID
NO:1, a protein comprising the amino  acid sequence
shown by SEQ ID NO:3, a protein comprising the  amino
acid sequence shown by SEQ ID NO:S, a protein
comprising  the amino acid sequence shown by SEQ ID
NO:7, a protein io comprising the amino acid sequence
shown by SEQ ID NO:9 and the  like can be mentioned.
For the proteins mentioned herein, the left end
indicates  the N-terminus (amino terminus) and the
right end indicates the  C-terminus (carboxyl
terminus), according to the common is practice of
peptide designation. For the receptor used in the
present invention, the C-terminus may be any of a
carboxyl  group (-COOH), a carboxylate (-COO-), an
amide (-CONH2) or an  ester (-COOR). Here, as R in the
ester, a C1_6 alkyl group such as methyl,  20 ethyl,
n-propyl, isopropyl and n-butyl, a C3_8 cycloalkyl
group  such as cyclopentyl and cyclohexyl, a C6-12
aryl group such as  phenyl and a-naphthyl, a
phenyl-C1_2 alkyl group such as benzyl  and phenethyl,
a C7_14 aralkyl group such as an a-naphthyl-C1_2
alkyl group such as a-naphthylmethyl, a
pivaloyloxymethyl 



25 group; and the like can be used. When the receptor
used in the present invention has a  carboxyl group
(or a carboxylate) in addition to that on the C-
terminal, one in which the carboxyl group is amidated
or  esterified is also included in the receptor used
in the present 30 invention. In this case, as the
ester, the above-described C- terminal ester and the
like, for example, can be used.  Furthermore, the
receptor used in the present invention also includes a
protein wherein the amino group of the N- terminal
amino acid residue thereof (e.g., methionine residue)
3s is protected by a protecting group (for example, a
C1_6 acyl 12 group such as C1_6 alkanoyl such as a
formyl group or an acetyl  group, and the like), a
protein wherein the N-terminal  glutamine residue,
which is produced by cleavage in vivo, has  been
converted to pyroglutamic acid, a protein wherein a 5
substituent (for example, -OH, -SH, an amino group, an
imidazole group, an indole group, a guanidino group
and the  like) on an amino acid side chain in the
molecule is protected  by an appropriate protecting
group (for example, a C1_6 acyl  group such as a C1_6
alkanoyl group such as a formyl group or an 1o acetyl
group, and the like), a conjugated protein such as
what  is called a glycoprotein, which has a sugar
chain bound thereto,  and the like. As the partial
peptide of the receptor used in the  present invention
(the partial peptide used in the present 15
invention), any partial peptide of the foregoing
receptor used  in the present invention, preferably
having the same property  as that of the foregoing
receptor used in the present invention,  can be used.
For example, a peptide having at least 20 or more, 20
preferably 50 or more, more preferably 70 or more,
still more  preferably 100 or more, most preferably
200 or more, amino  acids of the constituent amino
acids of the sequence of the  receptor used in the
present invention and the like are used. As specific
examples of the partial peptide used in the  25
present invention, the polypeptide consisting of the
22nd to  416th amino acids of the amino acid sequence
shown by SEQ ID  NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ
ID NO:7 or SEQ ID NO:9 or a  partial peptide thereof
can be mentioned; in particular, the  polypeptide
consisting of the 22nd to 416th amino acids of the 3o
amino acid sequence shown by SEQ ID NO:3 or a partial
peptide  



thereof is preferably used. The above-described
partial peptide may have 1 or 2 or  more (preferably
about 1 to 20, more preferably about 1 to 10,  still
more preferably several (1 to 5)) amino acids deleted
35 from the amino acid sequence thereof, or 1 or 2 or
more  13 (preferably about 1 to 20, more preferably
about 1 to 10, still  more preferably several (1 to
5)) amino acids added to the  amino acid sequence
thereof, or 1 or 2 or more (preferably  about 1 to 20,
more preferably about 1 to 10, still more s preferably
several (1 to 5)) amino acids inserted in the amino
acid sequence thereof, or 1 or 2 or more (preferably
about 1 to  20, more preferably about 1 to 10, still
more preferably  several, still yet more preferably
about 1 to 5) amino acids  substituted by other amino
acids in the amino acid sequence to thereof. For the
partial peptide used in the present invention,  the
C-terminus may be any of a carboxyl group (-COOH), a
carboxylate (-COO-), an amide (-CONH2) or an ester
(-COOR). Furthermore, the partial peptide used in the
present  15 invention, like the foregoing receptor
used in the present  invention, also includes a
partial peptide wherein a carboxyl  group (or
carboxylate) is present at a position other than the
C-terminus, a partial peptide wherein the amino group
of the N  terminal amino acid residue (e.g.,
methionine residue) is 20 protected by a protecting
group, a partial peptide wherein  glutamine residue,
which is produced upon cleavage at the N  terminal in
vivo, has been converted to pyroglutamic acid, a
partial peptide wherein a substituent on a side chain
of an  amino acid in the molecule is protected by an
appropriate 25 protecting group, a conjugated peptide
such as what is called a  glycopeptide having a sugar
chain bound thereto, and the like.  The partial
peptide used in the present invention can also be used
as an antigen for generating an antibody. As salts of
the receptor or partial peptide used in the  30
present invention, physiologically acceptable salts
with acids  (e.g., inorganic acid, organic acid) or
bases (e.g., alkali  metal salts) and the like can be
used, and physiologically  acceptable acid addition
salts are preferred. Useful salts  include, for
example, salts with inorganic acids (e.g., 35
hydrochloric acid, phosphoric acid, hydrobromic acid,
sulfuric  14 



acid) or salts with organic acids (e.g., acetic acid,
formic  acid, propionic acid, fumaric acid, maleic
acid, succinic acid,  tartaric acid, citric acid,
malic acid, oxalic acid, benzoic  acid,
methanesulfonic acid, benzenesulfonic acid) and the
like. 5 The receptor used in the present invention or
a partial  peptide thereof or a salt thereof can be
produced from the  above-described cells or tissues of
humans or other warm- blooded animals by a method of
protein purification known per  se, and can also be
produced by culturing a transformant io comprising a
DNA that encodes the protein. The receptor used  in
the present invention or a partial peptide thereof or
a salt  thereof can also be produced in accordance
with the method of  peptide synthesis described below.
When the receptor used in the present invention or a
1s partial peptide thereof or a salt thereof is
produced from a  tissue or cells of a human or another
mammal, it can be  purified and isolated by
homogenizing the tissue or cells of  the human or
mammal, then performing extraction with acid and  the
like, and subjecting the extract to a combination of
20 chromatographies such as reversed phase
chromatography and ion  exchange chromatography. For
the synthesis of the receptor used in the present
invention or a partial peptide or a salt thereof, or
an amide  thereof, an ordinary commercially available
resin for protein 25 synthesis can be used. As
examples of such resins,  chloromethyl resin,
hydroxymethyl resin, benzhydrylamine resin,
aminomethyl resin, 4-benzyloxybenzyl alcohol resin, 4-
methylbenzhydrylamine resin, PAM resin, 4-
hydroxymethylmethylphenylacetamidomethyl resin,
polyacrylamide 3o resin,
4-(2',4'-dimethoxyphenyl-hydroxymethyl)phenoxy resin,
4- (2',4'-dimethoxyphenyl-Fmoc-aminoethyl)phenoxy
resin and the  like can be mentioned. Using such a
resin, an amino acid  having an appropriately
protected a-amino group and side chain  functional
group is condensed on the resin in accordance with 35
the sequence of the desired protein according to one
of various  15 methods of condensation known per se.
At the end of the  reaction, the protein or partial
peptide is cleaved from the  resin, at the same time
various protecting groups are removed,  and a reaction
to form an intramolecular disulfide bond is 5 carried
out in a highly diluted solution to obtain the desired
protein or partial peptide or an amide thereof. 



For the above-described condensation of protected
amino  acids, various activation reagents useful for
protein synthesis  can be used, with preference given
to a carbodiimide. As the 1o carbodiimide, DCC,
N,N'-diisopropylcarbodiimide, N-ethyl-N'-(3-
dimethylaminoprolyl)carbodiimide and the like can be
used. For  the activation using these carbodiimides,
the protected amino  acid, along with a
racemization-suppressing additive (for  example, HOBt,
HOOBt), may be added directly to the resin, or 15 the
protected amino acid may be activated in advance as a
symmetric acid anhydride, or HOBt ester or HOOBt ester
and then  added to the resin. A solvent used for
activation of protected amino acids  and condensation
of protected amino acids with a resin can be  20
appropriately selected from among solvents that are
known to be usable for protein condensation reactions.
Examples of such  useful solvents include acid amides
such as N,N- dimethylformamide, N,N-dimethylacetamide,
and N- methylpyrrolidone; halogenated hydrocarbons
such as methylene 25 chloride and chloroform; alcohols
such as trifluoroethanol;  sulfoxides such as dimethyl
sulfoxide; pyridine; ethers such as  dioxane and
tetrahydrofuran; nitriles such as acetonitrile and
propionitrile; esters such as methyl acetate and ethyl
acetate;  suitable mixtures thereof; and the like.
Reaction temperature 30 is appropriately selected from
the range that is known to be  usable in protein
binding reactions, and is normally from the  range of
about -20C to about 50C. An activated amino acid
derivative is normally used from 1.5 to 4 times in
excess. When  the condensation is insufficient as the
result of the test 35 using a ninhydrin reaction,
sufficient condensation can be  16 carried out by
repeating the condensation reaction without
elimination of the protecting group. If the
condensation is  insufficient even though the reaction
is repeated, unreacted  amino acids may be acetylated
using acetic anhydride or 5 acetylimidazole to prevent
the subsequent reaction from being  influenced. As the
protecting group for the amino group of the  starting
material, Z, Boc, t-pentyloxycarbonyl,
isobornyloxycarbonyl, 4-methoxybenzyloxycarbonyl,
C1-Z, Br-Z, 1o adamantyloxycarbonyl, trifluoroacetyl,
phthaloyl, formyl, 2- nitrophenylsulfenyl,
diphenylphosphinothioyl, Fmoc and the like,  for
example, can be used. 



The carboxyl group can be protected by, for example,
alkyl esterification (for example, linear, branched or
cyclic is alkyl esterification with methyl, ethyl,
propyl, butyl, t-butyl,  cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, 2-adamantyl,  and the like),
aralkyl esterification (for example, benzyl
esterification, 4-nitrobenzyl esterification,
4-methoxybenzyl  esterification, 4-chlorobenzyl
esterification, benzhydryl 20 esterification),
phenacyl esterification, benzyloxycarbonyl
hydrazidation, t-butoxycarbonyl hydrazidation, trityl
hydrazidation, and the like. The hydroxyl group of
serine can be protected by, for  example,
esterification or etherification. As the group 25
suitable for this esterification, lower (C1_6)
alkanoyl groups  such as an acetyl group, aroyl groups
such as a benzoyl group,  and groups derived from
carbonic acid such as benzyloxycarbonyl  group,
ethoxycarbonyl group and the like, for example, can be
used. In addition, as examples of the group suitable
for 3o etherification, a benzyl group, a
tetrahydropyranyl group, a t- butyl group and the like
can be mentioned. As the protecting group for the
phenolic hydroxyl group  of tyrosine, Bzl, C12-Bzl,
2-nitrobenzyl, Br-Z, t-butyl and the  like, for
example, can be used. 35 As the protecting group for
the imidazole of histidine,  17 Tos,
4-methoxy-2,3,6-trimethylbenzenesulfonyl, DNP,
benzyloxymethyl, Bum, Boc, Trt, Fmoc and the like, for
example,  can be used. As examples of the activated
carboxyl group in the  5 starting material,
corresponding acid anhydrides, azides,  activated
esters [esters with alcohols (for example,
pentachlorophenol, 2,4,5-trichlorophenol,
2,4-dinitrophenol,  cyanomethyl alcohol,
para-nitrophenol, HONB, N-hydroxysuccimide,
N-hydroxyphthalimide, HOBt)] and the like are used. As
20 examples of the activated amino group in the
starting material,  corresponding phosphoric amides
are used. As the method of removing (eliminating) a
protecting  group, catalytic reduction in a hydrogen
stream in the presence  of a catalyst such as Pd-black
or Pd-carbon; acid treatment by 15 means of anhydrous
hydrogen fluoride, methanesulfonic acid,
trifluoromethane-sulfonic acid, trifluoroacetic acid,
or a  mixture solution thereof; base treatment by
means of  diisopropylethylamine, triethylamine,
piperidine, piperazine or  



the like; and reduction with sodium in liquid ammonia,
and the 20 like, for example, can be used. The
elimination reaction by  the above-described acid
treatment is generally carried out at  a temperature
of about -20C to about 40C; the acid treatment  is
efficiently conducted by adding a cation scavenger
such as  anisole, phenol, thioanisole, m-cresol,
p-cresol, dimethyl 25 sulfide, 1,4-butanedithiol or
1,2-ethanedithiol, for example.  Also, a
2,4-dinitrophenyl group used as a protecting group for
the imidazole of histidine is removed by thiophenol
treatment;  a formyl group used as a protecting group
for the indole of  .tryptophan is removed by acid
treatment in the presence of 1,2 30 ethanedithiol,
1,4-butanedithiol, or the like, as well as by  alkali
treatment with a dilute sodium hydroxide solution,
dilute ammonia, or the like. Protection and protecting
groups for the functional  groups that should not
involve the reaction of the starting 35 materials,
eliminating the protecting groups, activation of the
18 functional groups involved in the reaction, and the
like can be  selected as appropriate from among
commonly known groups or  commonly known means. In
another method of preparing an amide of the protein or
5 partial peptide, for example, the a-carboxyl group
of the  carboxy-terminal amino acid is first amidated
and hence  protected, and a peptide (protein) chain is
elongated to a  desired chain length toward the amino
group side, thereafter  the protein or partial peptide
having the protecting group for to the N-terminal
a-amino group of the peptide chain only removed  and
the protein or partial peptide having the protecting
group  for the C-terminal carboxyl group only removed
are prepared,  and these proteins or peptides are
condensed in a mixed solvent  as described above. For
details about the condensation 15 reaction, the same
as those described above applies. After the  protected
protein or peptide obtained by the condensation is
purified, all protecting groups can be removed by the
above- described method to yield a desired crude
protein or peptide.  By purifying this crude protein
or peptide using various 20 publicly known means of
purification, and freeze-drying the  main fraction, a
desired amide of the protein or peptide can be
prepared. in order to obtain an ester of the protein
or peptide, a  desired ester of the protein or peptide
can be prepared by, for  



25 example, condensing the a-carboxyl group of the
carboxy terminal amino acid with a desired alcohol to
yield an amino  acid ester, and then treating the
ester in the same manner as  with an amide of the
protein or peptide. The partial peptide used in the
present invention or a  30 salt thereof can be
produced according to a method of peptide  synthesis
known per se, or by cleaving the protein used in the
present invention with an appropriate peptidase. The
method of  peptide synthesis may be any of, for
example, a solid phase  synthesis process and a liquid
phase synthesis process. That 35 is, a desired peptide
can be produced by condensing a partial  19 peptide or
amino acid capable of constituting the partial
peptide used in the present invention and the
remaining portion,  and eliminating any protecting
group the resultant product may  have. As examples of
the commonly known method of condensation s and
elimination of the protecting group, methods described
in  (i) to (v) below can be mentioned. (i) M.
Bodanszky and M.A. Ondetti: Peptide Synthesis,
Interscience Publishers, New York (1966) (ii)
Schroeder and Luebke: The Peptide, Academic Press, New
io York (1965) (iii) Nobuo Izumiya, et al.: Peptide
Gosei-no-Kiso to Jikken,  published by Maruzen Co.
(1975) (iv) Haruaki Yajima and Shunpei Sakakibara:
Seikagaku Jikken  Koza 1, Tanpakushitsu no Kagaku IV,
205 (1977) is (v) Haruaki Yajima, ed.: Zoku Iyakuhin
no Kaihatsu, Vol. 14,  Peptide Synthesis, published by
Hirokawa Shoten. After the reaction, the partial
peptide used in the  present invention can be purified
and isolated by a combination  of ordinary methods of
purification, for example, solvent 20 extraction,
distillation, column chromatography, liquid
chromatography, recrystallization and the like. When
the  partial peptide obtained by the above-described
method is a  free form, the free form can be converted
to an appropriate  salt by a commonly known method or
a method based thereon; 25 conversely, when the
partial peptide is obtained in the form of  a salt,
the salt can be converted to a free form or another
salt by a commonly known method or a method based
thereon. The polynucleotide that encodes the receptor
used in the  present invention may be any one
comprising the above-described.  30 base sequence that
encodes the receptor used in the present 



invention. The polynucleotide is preferably a DNA. The
DNA  may be any of a genomic DNA, a genomic DNA
library, a cDNA  derived from the above-described cell
or tissue, a cDNA library  derived from the
above-described cell or tissue, and a 35 synthetic
DNA. 20 The vector used for the library may be any of
bacteriophage, plasmid, cosmid, phagemid and the like.
The  vector can also be directly amplified by Reverse
Transcriptase  Polymerase Chain Reaction (hereinafter
abbreviated as the RT 5 PCR method) using a total RNA
or mRNA fraction prepared from  the above-described
cell/tissue. As examples of the DNA that encodes the
receptor used in  the present invention, (i) a DNA
comprising the base sequence shown by SEQ ID NO:2, or
io a DNA comprising a base sequence that hybridizes
with the base  sequence shown by SEQ ID NO:2 under
high stringent conditions,  and encoding a protein
having substantially the same quality of  property as
a protein comprising the amino acid sequence shown  by
SEQ ID NO:1, 15 (ii) a DNA comprising the base
sequence shown by SEQ ID NO:4,  or a DNA comprising a
base sequence that hybridizes with the  base sequence
shown by SEQ ID NO:4 under high stringent conditions,
and encoding a protein having substantially the  same
quality of property as a protein comprising the amino
acid  20 sequence shown by SEQ ID NO:3, (iii) a DNA
comprising the base sequence shown by SEQ ID NO:6,  or
a DNA comprising a base sequence that hybridizes with
the  base sequence shown by SEQ ID NO:6 under high
stringent  conditions, and encoding a protein having
substantially the 25 same quality of property as a
protein comprising the amino acid  sequence shown by
SEQ ID NO:5, (iv) a DNA comprising the base sequence
shown by SEQ ID NO:8,  or a DNA comprising a base
sequence that hybridizes with the  base sequence shown
by SEQ ID NO:B under high stringent 3o conditions, and
encoding a protein having substantially the  same
quality of property as a protein comprising the amino
acid  sequence shown by SEQ ID NO:7, (v) a DNA
comprising the base sequence shown by SEQ ID NO:10,
or a DNA comprising a base sequence that hybridizes
with the  35 base sequence shown by SEQ ID NO:10 under
high stringent 21 



conditions, and encoding a protein having
substantially the  same quality of property as a
protein comprising the amino acid  sequence shown by
SEQ ID NO:9 and the like can be mentioned. As the DNA
capable of hybridizing with the base sequence  5 shown
by SEQ ID NO:2 under high stringent conditions, for
example, a DNA comprising a base sequence having a
homology of  about 50% or more, preferably about 60%
or more, preferably  about 70% or more, preferably
about 80% or more, preferably  about 90% or more,
preferably about 95% or more, to the base to sequence
shown by SEQ ID NO:2, and the like are used. As the
DNA capable of hybridizing with the base sequence
shown by SEQ ID NO:4 under high stringent conditions,
for  example, a DNA comprising a base sequence having
a homology of  about 50% or more, preferably about 60%
or more, preferably is about 70% or more, preferably
about 80% or more, preferably  about 90% or more,
preferably about 95% or more, to the base  sequence
shown by SEQ ID NO:4, and the like are used. As the
DNA capable of hybridizing with the base sequence
shown by SEQ ID NO:6 under high stringent conditions,
for 20 example, a DNA comprising a base sequence
having a homology of  about 50% or more, preferably
about 60% or more, preferably  about 70% or more,
preferably about 80% or more, preferably  about 90% or
more, preferably about 95% or more, to the base
sequence shown by SEQ ID NO:6, and the like are used.
25 As the DNA capable of hybridizing with the base
sequence  shown by SEQ ID NO:8 under high stringent
conditions, for  example, a DNA comprising a base
sequence having a homology of  about 50% or more,
preferably about 60% or more, preferably  about 70% or
more, preferably about 80% or more, preferably 30
about 90% or more, preferably about 95% or more, to
the base  sequence shown by SEQ ID NO:8, and the like
are used. As the DNA capable of hybridizing with the
base sequence  shown by SEQ ID NO:10 under high
stringent conditions, for  example, a DNA comprising a
base sequence having a homology of 3s about 50% or
more, preferably about 60% or more, preferably  22
about 70% or more, preferably about 80% or more,
preferably  about 90% or more, preferably about 95% or
more, to the base  sequence shown by SEQ ID NO:10, and
the like are used. Hybridization can be conducted
according to a method 5 known per se or a method based
thereon, for example, a method  described in Molecular
Cloning, 2nd edition (J. Sambrook et al.,  



Cold Spring Harbor Lab. Press, 1989) and the like.
When a  commercially available library is used,
hybridization can be  conducted according to the
method described in the attached to instruction
manual. Hybridization can more preferably be
conducted under high stringent conditions.
High-stringent conditions refer to, for example,
conditions involving a sodium concentration of about
19 to 40mM,  preferably about 19 to 20mM, and a
temperature of about 50 to 15 70C, preferably about 60
to 65C. In particular, a case  wherein the sodium
concentration is about 19mM and the  temperature is
about 65C is most preferred. More specifically, (i) as
the DNA that encodes a protein  comprising the amino
acid sequence shown by SEQ ID NO:1, a DNA  20
comprising the base sequence shown by SEQ ID NO:2 and
the like can be used; (ii) as the DNA that encodes a
protein comprising  the amino acid sequence shown by
SEQ ID NO:3, a DNA comprising  the base sequence shown
by SEQ ID NO:4 and the like can be  used; (iii) as the
DNA that encodes a protein comprising the 25 amino
acid sequence shown by SEQ ID NO:5, a DNA comprising
the  base sequence shown by SEQ ID NO:6 and the like
can be used;  (iv) as the DNA that encodes a protein
comprising the amino  acid sequence shown by SEQ ID
NO:7, a DNA comprising the base  sequence shown by SEQ
ID NO:8 and the like can be used; v) as 30 the DNA
that encodes a protein comprising the amino acid
sequence shown by SEQ ID NO:9, a DNA that encodes the
base  sequence shown by SEQ ID NO:10 and the like can
be used. The polynucleotide (e.g., DNA) that encodes
the partial  peptide used in the present invention may
be any one comprising  35 the above-described base
sequence that encodes the partial 23 peptide used in
the present invention. The DNA may be any of a
genomic DNA, a genomic DNA library, a cDNA derived
from the  above-described cell or tissue, a cDNA
library derived from the  above-described cell or
tissue, and a synthetic DNA. 5 As the DNA that encodes
the partial peptide used in the  present invention,
for example, a DNA having a portion of a DNA
comprising the base sequence shown by SEQ ID NO:2, SEQ
ID NO:4,  SEQ ID NO:6, SEQ ID NO:8 or SEQ ID NO:10, or
a DNA comprising a  portion of a DNA comprising a base
sequence that hybridizes so with the base sequence
shown by SEQ ID NO:2, SEQ ID NO:4, SEQ  ID NO:6, SEQ
ID NO:8 or SEQ ID NO:10 under high stringent
conditions, and encoding a protein having
substantially the  



same quality of activity as the protein of the present
invention and the like are used. is As specific
examples of the DNA that encodes the partial  peptide
used in the present invention, a DNA that encodes the
polypeptide consisting of the 22nd to 416th amino
acids of the  amino acid sequence shown by SEQ ID
NO:1, SEQ ID NO:3, SEQ ID  NO:5, SEQ ID NO:7 or SEQ ID
NO:9 or a partial peptide thereof; 20 particularly a
DNA that encodes the polypeptide consisting of  the
22nd to 416th amino acids of the amino acid sequence
shown  by SEQ ID NO:3 or a partial peptide thereof is
preferably used. As the DNA that encodes the
polypeptide consisting of the  22nd to 416th amino
acids of the amino acid sequence shown by  25 SEQ ID
NO:l, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID
NO:9 or a partial peptide thereof, for example, a DNA
comprising the 64th to 1248th bases encoding the amino
acid  sequence shown by SEQ ID NO:2, SEQ ID NO:4, SEQ
ID NO:6, SEQ ID  NO:8 or SEQ ID NO:10, respectively,
is used. 30 The DNA capable of hybridizing with the
base sequence  shown by SEQ ID NO:2, SEQ ID NO:4, SEQ
ID NO:6, SEQ ID NO:8 or  SEQ ID NO:10 has the same
definition as that described above. The method and
high stringent conditions used for the  hybridization
are the same as those described above. 35 As a means
of cloning a DNA that completely encodes the  24
receptor or partial peptide used in the present
invention (in  the explanation of the cloning and
expression of DNAs that  encode them, these are
sometimes simply abbreviated as the  protein of the
present invention), the DNA can be amplified by 5 a
PCR method using synthetic DNA primers having a
portion of a  base sequence that encodes the protein
of the present invention,  or selected by
hybridization with a DNA incorporated in an
appropriate vector or with a labeled DNA fragment or a
labeled  synthetic DNA that encodes a portion or the
entire region of to the protein of the present
invention. The hybridization can be  performed
according to, for example, a method described in
Molecular Cloning, 2nd Edition (J. Sambrook et al.,
Cold Spring  Harbor Lab. Press, 1989) and the like.
When a commercially  available library is used, the
hybridization can be performed 15 according to the
method described in the instruction manual  attached
thereto. The base sequence of the DNA can be converted
according  to a method known per se, such as the
ODA-LA PCR method, the  



Gapped duplex method, or the Kunkel method, or a
method based 20 thereon, using PCR, a commonly known
kit, for example, MutanTM- super Express Km (Takara
Bio Inc.), Mutan'x-K (Takara Bio Inc.)  and the like.
The cloned DNA that encodes the protein can be used as
is,  or after digestion with a restriction
endonuclease or addition  25 of a linker as desired,
depending on the purpose of its use. The DNA may have
the translation initiation codon ATG at the 5'  end
thereof, and the translation stop codon TAA, TGA or
TAG at  the 3' end thereof. These translation
initiation codon and  translation stop codons can be
added using an appropriate 30 synthetic DNA adapter.
An expression vector for the protein of the present
invention can be produced by, for example, (i) cutting
out a  desired DNA fragment from a DNA that encodes
the protein of the  present invention, and (ii)
joining the DNA fragment downstream 35 of a promoter
in an appropriate expression vector.  25 Useful
vectors include plasmids derived from E. coli  (e.g.,
pBR322, pBR325, pUC12, pUC13); plasmids derived from
Bacillus subtilis (e.g., pUB110, pTPS, pC194);
plasmids derived  from yeast (e.g., pSH19, pSH15);
bacteriophages such as X 5 phage; animal viruses such
as retrovirus, vaccinia virus and  baculovirus;
pAl-11, pXTl, pRc/CMV, pRc/RSV, pcDNAI/Neo and the
like. The promoter used in the present invention may
be any  promoter appropriate for the host used to
express the gene.  10 For example, when an animal cell
is used as the host, the SRa promoter, the SV40
promoter, the LTR promoter, the CMV  promoter, the
HSV-TK promoter and the like can be mentioned.  Of
these promoters, the CMV (cytomegalovirus) promoter,
the  SRa promoter and the like are preferably used. is
When the host is a bacterium of the genus Escherichia,
the trp promoter, the lac promoter, the recA promoter,
the XPL  promoter, the lpp promoter, the T7 promoter
and the like are  preferred. When the host is a
bacterium of the genus Bacillus,  the SPOl promoter,
the SPO2 promoter, the penP promoter and the 20 like
are preferred. When the host is yeast, the PHOS
promoter,  the PGK promoter, the GAP promoter, the ADH
promoter and the  like are preferred. When the host is
an insect cell, the  polyhedrin promoter, the P10
promoter and the like are  preferred. 



25 Useful expression vectors include, in addition to
the  above, expression vectors that optionally
comprises an enhancer,  a splicing signal, a polyA
addition signal, a selection marker,  an SV40
replication origin (hereinafter also abbreviated as
SV40ori), and the like. As examples of the selection
markers, 30 the dihydrofolate reductase (hereinafter
also abbreviated as  dhfr) gene [methotrexate (MTX)
resistance], the ampicillin  resistance gene
(hereinafter also abbreviated as Ampr), the  neomycin
resistance gene (hereinafter also abbreviated as Neor,
G418 resistance), and the like can be mentioned. In
particular, 3s when a dhfr gene-defective Chinese
hamster cell is used and the  26 dhfr gene is used as
the selection marker, a target gene can  also be
selected using a thymidine-free medium. In addition,
as required, a signal sequence that matches  with the
host may be added to the N-terminal of the protein of
s the present invention. Useful signal sequences
include a PhoA signal sequence, an OmpA signal
sequence and the like when the  host is a bacterium of
the genus Escherichia; an a-amylase  signal sequence,
a subtilisin signal sequence and the like when  the
host is a bacterium of the genus Bacillus; an MFa
signal to sequence, an SUC2 signal sequence and the
like when the host is  yeast; and an insulin signal
sequence, an a-interferon signal  sequence, an
antibody molecule signal sequence and the like  when
the host is an animal cell. Using the thus-constructed
vector comprising a DNA that  15 encodes the protein
of the present invention, a transformant  can be
produced. As useful examples of the host, a bacterium
of the genus  Escherichia, a bacterium of the genus
Bacillus, yeast, an  insect cell, an insect, an animal
cell, and the like can be 20 mentioned. As specific
examples of the bacterium of the genus  Escherichia,
Escherichia coli K12 DH1 (Proc. Natl. Acad. Sci.
U.S.A., Vol. 60, 160 (1968)), JM103 (Nucleic Acids
Research,  Vol. 9, 309 (1981)), JA221 (Journal of
Molecular Biology, Vol. 25 120, 517 (1978)), HB101
(Journal of Molecular Biology, Vol. 41,  459 (1969)),
C600 (Genetics, Vol. 39, 440 (1954)), and the like
can be mentioned. As useful examples of the bacterium
of the genus Bacillus,  Bacillus subtilis MI114 (Gene,
Vol. 24, 255 (1983)), 207-21 30 (Journal of
Biochemistry, Vol. 95, 87 (1984)) and the like can  



be mentioned. As useful examples of the yeast,
Saccharomyces cerevisiae  AH22, AH22R , NA87-11A,
DKD-5D and 20B-12, Schizosaccharomyces  pombe NCYC1913
and NCYC2036, Pichia pastoris KM71 and the like  3s
can be mentioned. 27 As useful examples of the insect
cell, Spodoptera  frugiperda cell (Sf cell), MG1 cell
derived from the mid- intestine of Trichoplusia ni,
High Five' cell derived from an  egg of Trichoplusia
ni, cell derived from Mamestra brassicae, 5 cell
derived from Estigmena acrea, and the like can be
mentioned when the virus is AcNPV. When the virus is
BmNPV,  Bombyx mori N cell (BmN cell) and the like can
be used. As  useful examples of the Sf cell, Sf9 cell
(ATCC CRL1711), Sf21  cell (both in Vaughn, J. L. et
al., In Vivo, 13, 213-217 (1977),  io and the like can
be mentioned. As useful examples of the insect, a
larva of Bombyx mori  (Maeda et al., Nature, Vol. 315,
592 (1985)), and the like can  be mentioned. As useful
examples of the animal cell, monkey cell COS-7,  15
Vero, Chinese hamster cell CHO (hereinafter
abbreviated as CHO  cell), Chinese hamster cell (CHO)
lacking the dhfr gene (hereinafter abbreviated as
CHO(dhfr) cell), mouse L. cell,  mouse AtT-20, mouse
myeloma cell, mouse ATDC5 cell, rat GH3,  human FL
cell and the like can be mentioned. 20 A bacterium of
the genus Escherichia can be transformed,  for
example, in accordance with a method described in
Proc.  Natl. Acad. Sci. USA, Vol.69, 2110 (1972),
Gene, Vol.17, 107  (1982) and the like. A bacterium of
the genus Bacillus can be transformed, for  25
example, according to a method described in Molecular
& General  Genetics, Vol.168, 111 (1979) and the like.
Yeast can be transformed, for example, in accordance
with  a method described in Methods in Enzymology,
Vol.194, 182-187  (1991), Proc.Natl. Acad. Sci. USA,
Vol.75, 1929 (1978) and the  30 like. An insect cell
or insect can be transformed, for example,  according
to a method described in Bio/Technology, 6, 47-55
(1988) and the like. An animal cell can be
transformed, for example, in  35 accordance with a
method described in Saibo Kogaku (Cell  28 



Engineering), extra issue 8, Shin Saibo Kogaku Jikken
Protocol  (New Cell Engineering Experimental
Protocol), 263-267 (1995)  (published by Shujunsha),
or Virology, Vol.52, 456 (1973). Thus, a transformant
transformed with an expression  5 vector comprising a
DNA that encodes the protein can be  obtained. When a
transformant whose host is a bacterium of the  genus
Escherichia or a bacterium of the genus Bacillus is
cultured, the culture medium used is preferably a
liquid medium, io in which a carbon source, a nitrogen
source, an inorganic  substance and others necessary
for the growth of the  transformant are contained. As
examples of the carbon source,  glucose, dextrin,
soluble starch, sucrose and the like can be
mentioned; as examples of the nitrogen source,
inorganic or 15 organic substances such as an ammonium
salt, a nitrate salt,  corn steep liquor, peptone,
casein, meat extract, soybean cake,  and potato
extract can be mentioned; as examples of the
inorganic substance, calcium chloride, sodium
dihydregen  phosphate, magnesium chloride and the like
can be mentioned. 20 In addition, yeast extract,
vitamins, a growth promoting factor  and the like may
be added. The pH of the medium is desirably  about 5
to 8. As an example of the medium used to culture a
bacterium  of the genus Escherichia, an M9 medium
comprising glucose and  25 casamino acid [Miller,
Journal of Experiments in Molecular Genetics, 431-433,
Cold Spring Harbor Laboratory, New York,  1972] is
preferable. As required, in order to increase
promoter efficiency, a chemical agent, for example,
3D- indolylacrylic acid, may be added to the medium.
30 When the host is a bacterium of the genus
Escherichia,  cultivation is normally performed at
about 15 to 43C for about  3 to 24 hours, and the
culture may be aerated or agitated as  necessary. When
the host is a bacterium of the genus Bacillus, 35
cultivation is normally performed at about 30 to 40C
for about  29 6 to 24 hours, and the culture may be
aerated or agitated as  necessary. When a transformant
whose host is yeast is cultured, as  examples of the
medium, Burkholder's minimal medium [Proc. Natl.  5
Acad. Sci. USA, Vol.77, 4505(1980)] and an SD medium
supplemented with 0.5% casamino acid [Proc. Natl.
Acad. Sci.  



USA, Vol.81, 5330(1984)] can be mentioned. The pH of
the  medium is preferably adjusted to about 5 to 8.
Cultivation is  normally performed at about 20C to 35C
for about 24 to 72 io hours, and the culture may be
aerated or agitated as necessary.  When a transformant
whose host is an insect cell or  insect is cultured,
as the medium, Grace's Insect Medium  (Nature, 195,
788(1962)) supplemented with inactivated 10%  bovine
serum and other additives as appropriate and the like
15 are used. The pH of the medium is preferably
adjusted to about  6.2 to 6.4. Cultivation is normally
performed at about 27C  for about 3-5 days, and the
culture may be aerated or agitated  as necessary.
Useful medium for cultivating a transformant whose
host  20 is an animal cell include, for example, MEM
medium supplemented  with about 5 to 20% fetal bovine
serum [Science, Vol. 122,  501(1952)], DMEM medium
[Virology, Vol. 8, 396(1959)], RPMI  1640 medium [The
Journal of the American Medical Association,  Vol.
199, 519(1967)], 199 medium [Proceeding of the Society
for 25 the Biological Medicine, Vol. 73, 1(1950)] and
the like. The  medium's pH is preferably about 6 to 8.
Cultivation is  normally performed at about 30 to 40C
for about 15 to 60 hours,  and the culture may be
aerated or agitated as necessary. Thus, the protein of
the present invention can be 30 produced in the cells,
on the cell membrane or out of the cells  of the
transformant. Separation and purification of the
protein of the present  invention from the
above-described culture can be performed by,  for
example, the method described below. 35 When the
protein of the present invention is extracted  30 from
a cultured bacterium or cells, a method is used as
appropriate wherein the bacterium or cells are
collected by a  commonly known method after
cultivation, suspended in an  appropriate buffer
solution, and disrupted by means of 5 sonication,
lysozyme and/or freeze-thawing and the like, after
which a crude extract of the protein is obtained by
centrifugation or filtration. The buffer solution may
contain  a protein denaturant such as urea or
guanidine hydrochloride  and a surfactant such as
Triton X-100Tm. When the protein is io secreted in the
culture broth, the bacterium or cells are  separated
from the supernatant by a method known per se, and
the supernatant is collected, after completion of the



cultivation. Purification of the protein contained in
the thus i5 obtained culture supernatant or extract
can be performed by an  appropriate combination of
methods of separation/purification  known per se.
These commonly known methods of
separation/purification include methods based on
solubility,  such as salting-out and solvent
precipitation; methods based 20 mainly on differences
in molecular weight, such as dialysis,
ultrafiltration, gel filtration, and
SDS-polyacrylamide gel  electrophoresis; methods based
on differences in electric  charge, such as ion
exchange chromatography; methods based on  specific
affinity, such as affinity chromatography; methods 25
based on differences in hydrophobicity, such as
reverse phase  high performance liquid chromatography;
methods based on  differences in isoelectric point,
such as isoelectric focusing;  and the like. When the
protein thus obtained is a free form, the free  30
form can be converted to a salt by a method known per
se or a  method based thereon; conversely, when the
protein is obtained  in the form of a salt, the salt
can be converted to a free form  or another salt by a
method known per se or a method based  thereon. 35 The
protein produced by the transformant can be  31
optionally modified or partially deprived of a
polypeptide by  allowing an appropriate
protein-modifying enzyme to act thereon  before the
purification or after the purification. As the
protein-modifying enzyme used, for example, trypsin, s
chymotrypsin, arginyl endopeptidase, protein kinase,
glycosidase and the like are used. The presence of the
protein of the present invention thus  produced can be
measured by an enzyme immunoassay, Western  blotting
and the like using a specific antibody. io The
"neutralizing antibody against a protein comprising
the same or substantially the same amino acid sequence
as that  shown by SEQ ID NO:l, SEQ ID NO:3, SEQ ID
NO:5, SEQ ID NO:7 or  SEQ ID N0:9, or a partial
peptide thereof or a salt thereof  (the receptor used
in the present invention)" may be any j5 antibody
capable of inhibiting the binding of the receptor used
in the present invention and a ligand thereof; for
example, an  antibody that reacts specifically to the
receptor used in the  present invention, a bispecific
antibody that reacts 



specifically to the receptor used in the present
invention, an  20 antibody that inhibits an activity
(e.g., binding activity for  ligand such as collagen,
activity to undergo phosphorylation  and the like) of
the receptor used in the present invention
(hereinafter these are also generically referred to as
the  antibody of the present invention) and the like
can be 25 mentioned. The antibody of the present
invention may be any of a  polyclonal antibody and a
monoclonal antibody. The antibody of the present
invention may also be a  chimeric antibody, humanized
or human antibody, considering the  30 therapeutic
effect and safety in humans. The antibody of the
present invention is preferably a  neutralizing
antibody having an activity to neutralize the
apoptosis-inducing stimulation or cancer cell growth
stimulation resulting from the binding of a ligand
such as a 35 collagen (for example, type I collagen,
type II collagen, type  32 III collagen, type IV
collagen, type V collagen, type VI  collagen, type
VIII collagen) and the receptor used in the  present
invention. As the antibody of the present invention,
an antibody s against the polypeptide consisting of
the 22nd to 416th amino  acids of the amino acid
sequence shown by SEQ ID NO:1, SEQ ID  NO:3, SEQ ID
NO:5, SEQ ID NO:7 or SEQ ID NO:9 or a partial  peptide
thereof or a salt thereof is preferable; particularly,
an antibody against the polypeptide which amino acid
sequence to is from the 22nd to the 416th of that
shown by SEQ ID NO:3 or a  partial peptide thereof or
a salt thereof is preferably used.  Described below
are the method of preparing an antigen of the antibody
of the present invention, and the method of  producing
the antibody. 15 (1) Preparation of antigen As
examples of the antigen used to prepare the antibody
of the present invention, any of a peptide (e.g., a
synthetic  peptide) having 1 kind or 2 kinds or more
of the same antigen  determinant as that of a protein
comprising the amino acid 20 sequence shown by SEQ ID
NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID  NO:7 or SEQ ID
NO:9 or a partial peptide thereof or a salt  thereof
and the like can be used (hereinafter these are also
simply referred to as the antigen of the present
invention).  The partial peptide used as the antigen
can be the entire 



25 extracellular region of the above-described
protein, or an  immunogenic peptide (epitope)
contained in the region. The  length of the
immunogenic peptide is not subject to limitation,  as
long as it is a length having immunogenicity, and the
length  can be, for example, one having 8, preferably
10, more 30 preferably 12, continuous amino acid
residues. The above-described protein or a partial
peptide thereof  or a salt thereof can be produced in
accordance with Reference  Examples described below or
a commonly known method, and can  also be produced by
(a) preparing from, for example, a tissue 35 or cells
of a mammal such as a human, monkey, rat, or mouse,
33 using a commonly known method or a method based
thereon, (b)  chemically synthesizing by a commonly
known method of peptide  synthesis using a peptide
synthesizer and the like, or (c)  culturing a
transformant comprising a DNA that encodes a 5
polypeptide comprising the amino acid sequence shown
by SEQ ID  N0:1, SEQ ID N0:3, SEQ ID NO:5, SEQ ID N0:7
or SEQ ID N0:9 or a  salt thereof. (a) When the
antigen of the present invention is prepared from  a
tissue or cells of the mammal, the tissue or cells may
be io homogenized, and then the crude fraction (e.g.,
membrane  fraction, soluble fraction) can also be used
as is as the  antigen. Alternatively, the antigen of
the present invention  can also be purified and
isolated by performing extraction with  an acid,
surfactant or alcohol and the like, and applying the
15 extract to a combination of salting-out, dialysis,
gel  filtration, and chromatographies such as
reversed-phase  chromatography, ion exchange
chromatography, and affinity  chromatography. (b) When
the antigen of the present invention is chemically  20
prepared, examples of the synthetic peptide used
include one  having the same structure as that of the
antigen of the present  invention purified from a
natural material using the above  described method
(a), a peptide comprising 1 kind or 2 kinds or  more
of the same amino acid sequence as the amino acid
sequence 25 consisting of 3 or more, preferably 6 or
more amino acids in an  optionally chosen portion of
the amino acid sequence shown by  SEQ ID NO:1, SEQ ID
NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID  N0:9 and the
like. (c) When a protein comprising the amino acid
sequence shown by  3o SEQ ID NO:l, SEQ ID NO:3, SEQ ID
N0:5, SEQ ID N0:7 or SEQ ID  



N0:9 or a salt thereof is produced using a
transformant  comprising a DNA, the DNA can be
prepared according to a  commonly known method of
cloning [for example, the method  described in
Molecular Cloning (2nd ed.; J. Sambrook et al., as
Cold Spring Harbor Lab. Press, 1989) and the like]. As
the  34 method of cloning, (1) a method comprising
obtaining a  transformant comprising a DNA that
encodes a protein comprising  the amino acid sequence
shown by SEQ ID NO:1, SEQ ID NO:3, SEQ  ID NO:5, SEQ
ID NO:7 or SEQ ID NO:9 or a salt thereof from a 5 cDNA
library by a hybridization method using a DNA probe or
DNA  primers designed on the basis of the amino acid
sequence of a  protein comprising the amino acid
sequence shown by SEQ ID NO:1,  SEQ ID NO:3, SEQ ID
N0:5, SEQ ID N0:7 or SEQ ID NO:9 or a salt  thereof,
or (2) a method comprising obtaining a transformant io
comprising a DNA that encodes a protein comprising the
amino  acid sequence shown by SEQ ID NO:1, SEQ ID
NO:3, SEQ ID NO:5,  SEQ ID NO:7 or SEQ ID NO:9 or a
salt thereof by a PCR method  using DNA primers
designed on the basis of the amino acid  sequence of a
polypeptide comprising the amino acid sequence 15
shown by SEQ ID NO:1, SEQ ID N0:3, SEQ ID N0:5, SEQ ID
NO:7 or  SEQ ID N0:9 or a salt thereof and the like
can be mentioned.  The mammalian cell that expresses
the receptor used in the present invention per se can
also be used directly as the  antigen of the present
invention. As the mammalian cell, 20 natural cells as
described in term (a) above, cells transformed  by a
method as described in term (c) above and the like can
be  used. The host used for the transformation may be
any cell  collected from a human, a monkey, a rat, a
mouse, a hamster and  the like; HEK293, COS7, CHO-K1,
NIH3T3, Balb3T3, FM3A, L929, 25 SP2/0, P3U1, B16, or
P388 and the like are preferably used.  Natural
mammalian cells or transformed mammalian cells that
express the receptor used in the present invention can
be  injected to an immunized animal in suspension in a
medium used  for tissue culture (e.g., RPMI1640) or a
buffer solution (e.g., 3o Hanks' Balanced Salt
Solution). The method of immunization may  be any
method that enables promotion of antibody production;
intravenous injection, intraperitoneal injection,
intramuscular  injection or subcutaneous injection and
the like are preferably  used. 35 A peptide as the
antigen of the present invention can  35 



also be produced (1) according to a commonly known
method of  peptide synthesis, or (2) by cleaving a
protein comprising the  amino acid sequence shown by
SEQ ID NO:l, SEQ ID NO:3, SEQ ID  NO:5, SEQ ID NO:7 or
SEQ ID NO:9 with an appropriate peptidase. 5 The
method of peptide synthesis may be any of, for
example, a solid phase synthesis process and a liquid
phase  synthesis process. That is, a desired peptide
can be produced  by condensing a partial peptide or
amino acids capable of  constituting the peptide and
the remaining portion, and to eliminating any
protecting group the resultant product may have.  As
examples of the commonly known methods of condensation
and  elimination of the protecting group, the methods
described  below and the like can be mentioned. (i) M.
Bodanszky and M.A. Ondetti, Peptide Synthesis,  15
Interscience Publishers, New York (1966) (ii)
Schroeder and Luebke, The Peptide, Academic Press, New
York (1965) After the reaction, the peptide can be
purified and  isolated by a combination of ordinary
methods of purification,  20 for example, solvent
extraction, distillation, column chromatography,
liquid chromatography, recrystallization and  the
like. When the peptide obtained by the above-described
method is a free form, the free form can be converted
to an  appropriate salt by a commonly known method;
conversely, when 25 the peptide is obtained in the
form of a salt, the salt can be  converted to a free
form by a commonly known method. To prepare an amide
of the peptide, a commercially  available resin for
peptide synthesis suitable for amide  formation can be
used. As examples of such resins, 30 chloromethyl
resin, hydroxymethyl resin, benzhydrylamine resin,
aminomethyl resin, 4-benzyloxybenzyl alcohol resin, 4-
methylbenzhydrylamine resin, PAM resin, 4-
hydroxymethylmethylphenylacetamidomethyl resin,
polyacrylamide  resin,
4-(2',4'-dimethoxyphenyl-hydroxymethyl)phenoxy resin,
4 35 (2',4'-dimethoxyphenyl-Fmoc-aminoethyl)phenoxy
resin and the  36 like can be mentioned. Using such a
resin, an amino acid  having an appropriately
protected a-amino group and side chain  functional
group is condensed on the resin in accordance with
the sequence of the desired protein according to
various 5 methods of condensation known per se. At the
end of the  reaction, the peptide is cleaved from the
resin, and at the  



same time various protecting groups are removed, to
obtain the  desired peptide. Alternatively, the
desired peptide can also  be obtained by taking out a
partially protected peptide using io chlorotrityl
resin, oxime resin, 4-hydroxybenzoate resin and  the
like, and removing protecting groups by a conventional
means. For the above-described condensation of
protected amino  acids, various activation reagents
which can be used for 15 peptide synthesis can be
used, and a carbodiimide is preferably  used. As the
carbodiimide, DCC, N,N'-diisopropylcarbodiimide,
N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide and the
like can  be mentioned. For the activation using them,
the protected  amino acid, along with a
racemization-suppressing additive (for 20 example,
HOBt, HOOBt and the like), may be added directly to
the resin, or the protected amino acid may be
activated in  advance as a symmetric acid anhydride or
an HOBt ester or an  HOOBt ester, and then added to
the resin. Solvents used for  the activation of
protected amino acids and condensation 25 thereof with
a resin can be appropriately selected from among
solvents known to be usable for peptide condensation
reactions.  As examples of useful solvents, acid
amides such as N,N- dimethylformamide,
N,N-dimethylacetamide and N- methylpyrrolidone;
halogenated hydrocarbons such as methylene 3o chloride
and chloroform; alcohols such as trifluoroethanol;
sulfoxides such as dimethyl sulfoxide; tertiary amines
such as  pyridine; ethers such as dioxane and
tetrahydrofuran; nitriles  such as acetonitrile and
propionitrile; esters such as methyl  acetate and
ethyl acetate; suitable mixtures thereof; and the 35
like can be mentioned. Reaction temperature is
appropriately  37 selected from the range known to be
usable for peptide bond  formation reactions, and is
normally selected from the range of  about -20C to
about 50C. An activated amino acid derivative  is
normally used from about 1.5 to about 4 times in
excess. If 5 a test using the ninhydrin reaction
reveals that the  condensation is insufficient,
sufficient condensation can be  performed by repeating
the condensation reaction without  elimination of
protecting groups. If the condensation is
insufficient even though the reaction is repeated,
unreacted 1o amino acids may be acetylated using
acetic anhydride or  acetylimidazole to prevent the
subsequent reaction from being  influenced. 



As examples of the protecting group for the amino
group  of the amino acid to be the starting material,
Z, Boc, tertiary  15 pentyloxycarbonyl,
isobornyloxycarbonyl, 4 methoxybenzyloxycarbonyl,
Cl-Z, Br-Z, adamantyloxycarbonyl,  trifluoroacetyl,
phthaloyl, formyl, 2-nitrophenylsulphenyl,
diphenylphosphinothioyl, Fmoc and the like can be
mentioned.  As examples of the protecting group for
the carboxyl group, C1_ 20 6 alkyl groups, C3_8
cycloalkyl groups, C7_14 aralkyl groups,  2-adamantyl,
4-nitrobenzyl, 4-methoxybenzyl, 4-chlorobenzyl,
phenacyl and benzyloxycarbonylhydrazide, tertiary
butoxycarbonylhydrazide, tritylhydrazide and the like
can be  mentioned. 25 The hydroxyl groups of serine
and threonine can be  protected by, for example,
esterification or etherification.  As examples of a
group suitable for this esterification, lower  (C1_6)
alkanoyl groups such as an acetyl group; aroyl groups
such as a benzoyl group; and groups derived from
carbonic acid 30 such as a benzyloxycarbonyl group and
an ethoxycarbonyl group,  and the like can be
mentioned. As examples of a group suitable  for
etherification, a benzyl group, a tetrahydropyranyl
group,  a t-butyl group and the like can be mentioned.
As examples of the protecting group for the phenolic
35 hydroxyl group of tyrosine, Bzl, Cl-Bzl,
2-nitrobenzyl, Br-Z,  38 t-butyl and the like can be
mentioned. As the protecting group for the imidazole
of histidine,  Tos,
4-methoxy-2,3,6-trimethylbenzenesulfonyl, DNP, Bom,
Bum,  Boc, Trt, Fmoc and the like can be mentioned. 5
As examples of the carboxyl group of the starting
material in an activated form, a corresponding acid
anhydride,  an azide, an activated ester [an ester
with an alcohol (for  example, pentachlorophenol,
2,4,5-trichlorophenol, 2,4- dinitrophenol, cyanomethyl
alcohol, p-nitrophenol, HONG, N io hydroxysuccimide,
N-hydroxyphthalimide, or HOBt)] and the like  can be
mentioned. As examples of the amino group of the
starting material in an activated form, a
corresponding  phosphoric amide can be mentioned. As
examples of the method of removing (eliminating) a  15
protecting group, catalytic reduction in a hydrogen
stream in  the presence of a catalyst such as Pd-black
or Pd-carbon; acid  treatment by means of anhydrous
hydrogen fluoride,  methanesulfonic acid,
trifluoromethanesulfonic acid,  



trifluoroacetic acid or a mixed solution thereof; base
20 treatment by means of diisopropylethylamine,
triethylamine,  piperidine, piperazine or the like;
and reduction with sodium  in liquid ammonia, and the
like can also be mentioned. The  elimination reaction
by the above-described acid treatment is  generally
performed at a temperature of -20C to 40C; the acid 25
treatment is efficiently performed by adding a cation
scavenger  like anisole, phenol, thioanisole,
m-cresol, p-cresol,  dimethylsulfide,
1,4-butanedithiol and 1,2-ethanedithiol. Also,  the
2,4-dinitrophenyl group used as a protecting group for
the  imidazole of histidine is removed by thiophenol
treatment; the 3o formyl group used as a protecting
group for the indole of  tryptophan is removed by the
above-described acid treatment in  the presence of
1,2-ethanedithiol, 1,4-butanedithiol or the  like, as
well as by alkali treatment with a dilute sodium
hydroxide, dilute ammonia or the like. 35 Protection
and protecting groups for the functional  39 groups
that should not involve the reaction of the starting
materials, eliminating the protecting groups,
activation of the  functional groups involved in the
reaction, and the like can be  selected as appropriate
from among commonly known groups or s commonly known
means. In another method of preparing an amide of the
peptide,  for example, the a-carboxyl group of the
carboxy-terminal  amino acid is first amidated, and a
peptide chain is elongated  to a desired chain length
toward the amino group side, io thereafter the peptide
having the protecting group for the N- terminal
a-amino group of the peptide chain only removed and
the peptide (or amino acid) having the protecting
group for the  C-terminal carboxyl group only removed
are prepared, and these  peptides are condensed in a
mixed solvent described above. For is details about
the condensation reaction, the same as those
described above applies. After the protected peptide
obtained  by the condensation is purified, all
protecting groups can be  removed by the
above-described method to yield a desired crude
peptide. By purifying this crude peptide using various
20 publicly known means of purification, and
freeze-drying the  main fraction, a desired amide of
the peptide can be prepared.  In order to obtain an
ester of the peptide, a desired ester of the peptide
can be prepared by, for example,  condensing the
a-carboxyl group of the carboxy-terminal amino  



25 acid with a desired alcohol to yield an amino acid
ester, and then treating the ester in the same manner
as with an amide of  the peptide. The antigen of the
present invention permits direct use  for immunization
in an insolubilized form. The antigen of the  30
present invention may be used for immunization in the
form of a conjugate thereof bound or adsorbed to a
suitable carrier.  Regarding the mixing ratio of the
carrier and the antigen of  the present invention
(hapten), any carrier can be bound or  adsorbed in any
ratio, as long as an antibody against the 35 antigen
of the present invention bound or adsorbed to the  40
carrier is efficiently produced; usually, a natural or
synthetic polymeric carrier in common use for
preparation of an  antibody against a hapten antigen,
bound or adsorbed in a ratio  of 0.1 to 100 parts by
weight to 1 part by weight of the hapten, s can be
used. As examples of the natural polymeric carrier,
the  serum albumin of a mammal such as cattle, rabbit,
or human, the  thyroglobulin of a mammal such as
cattle or rabbit, the  hemoglobin of a mammal such as
cattle, rabbit, human, or sheep,  keyhole limpet
hemocyanin and the like are used. As examples io of
the synthetic polymeric carrier, various latexes of
polymers  or copolymers of polyamino acids,
polystyrenes, polyacryls,  polyvinyls, polypropylenes
and the like, and the like can be  used. Various
condensing agents can be used for crosslinking  15 the
hapten and carrier. For example, diazonium compounds
such  as bisdiazotized benzidine, which crosslink
tyrosine, histidine,  and tryptophan; dialdehyde
compounds such as glutaraldehyde,  which crosslink
amino groups together; diisocyanate compounds  such as
toluene-2,4-diisocyanate; dimaleimide compounds such
as 20 N,N'-o-phenylenedimaleimide, which crosslink
thiol groups  together; maleimide activated ester
compounds, which crosslink  amino groups and thiol
groups; carbodiimide compounds, which  crosslink amino
groups and carboxyl groups; and the like are
conveniently used. When amino groups are crosslinked
together, 25 it is also possible to react one.amino
group with an activated  ester reagent having a
dithiopyridyl group (for example, 3-(2-
pyridyldithio)propionic acid N-succinimidyl (SPDP) and
the  like), followed by reduction, to introduce the
thiol group, and  to introduce a maleimide group into
the other amino group using 3o a maleimide activated
ester reagent, followed by a reaction of  



both. (2) Preparation of monoclonal antibody The
antigen of the present invention is administered to a
warm-blooded animal by, for example, a method of
administration  35 such as intraperitoneal injection,
intravenous injection, or 41 subcutaneous injection,
alone per se or along with a carrier or  a diluent, to
a site permitting antibody production. In order  to
increase antibody productivity during the
administration,  complete Freund's adjuvant or
incomplete Freund's adjuvant may s be administered.
The administration is usually made every 2 to  6 weeks
about 2 to 10 times in total. In preparing the
monoclonal antibody of the present invention, the DNA
immunization method may be utilized (see, for example,
Nature, Vol.356, term 152 to term 154). As the
warm-blooded animal,  to for example, monkeys,
rabbits, dogs, guinea pigs, mice, rats,  sheep, goat,
chicken and the like can be mentioned; for  preparing
the monoclonal antibody, a mouse or a rabbit is
preferably used. In preparing the monoclonal antibody,
an individual found  is to have an antibody titer is
selected from among warm-blooded  animals, for
example, mice, immunized with the antigen of the
present invention, its spleen or lymph node are
collected at 2  to 5 days after final immunization,
and the antibody-producing  cells contained therein
are fused with myeloma cells, whereby a 20 hybridoma
that produces the antibody of the present invention
can be prepared. A measurement of the antibody titer
of the  antibody of the present invention in serum is
performed by, for  example, labeling the receptor used
in the present invention  with a radioactive substance
or an enzyme and the like, and 25 reacting it with an
antiserum, and then measuring the activity  of the
labeling agent bound to the antibody. The fusion
operation can be performed according to a publicly
known  method, for example, the Koehler and Milstein
method [Nature,  Vol.256, page 495 (1975)]. As the
fusion promoter, 3o polyethylene glycol (PEG), Sendai
virus and the like can be  mentioned; preferably, PEG
and the like are used. As examples  of the myeloma
cell, NS-1, P3U1, SP2/0, AP-1 and the like can  be
mentioned, and P3U1 and the like are preferably used.
A  preferable ratio of the number of
antibody-producing cells 35 (splenocytes) and number
of myeloma cells used is generally  42 



about 1:1 to 20:1; cell fusion can be efficiently
performed by  adding a PEG (preferably PEG1000 to
PEG6000) at concentrations  of about 10 to 80%, and
conducting incubation generally at 20  to 40C,
preferably at 30 to 37C, generally for 1 to 10 5
minutes. For screening for the hybridoma that produces
the  antibody of the present invention, various
methods can be used;  for example, a method comprising
adding the hybridoma culture  supernatant to a solid
phase (e.g., microplate) adsorbed with a io protein
comprising the amino acid sequence shown by. SEQ ID
N0:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID
NO:9 or a  salt thereof or a partial peptide thereof
directly or via a  carrier, then adding an
anti-immunoglobulin antibody (when  mouse cells are
used for the cell fusion, an anti-mouse 15
immunoglobulin antibody is used) labeled with a
radioactive  substance, an enzyme or the like, or
Protein A, and detecting  the antibody of the present
invention bound to the solid phase;  a method
comprising adding the hybridoma culture supernatant to
a solid phase adsorbed with an anti-immunoglobulin
antibody or 20 protein A, adding a polypeptide
comprising the amino acid  sequence shown by SEQ ID
NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID  NO:7 or SEQ ID
NO:9, labeled with a radioactive substance, an  enzyme
or the like, and detecting the antibody of the present
invention bound to the solid phase; and the like can
be 25 mentioned. Screening for the antibody of the
present invention  and its breeding can be performed
usually in a medium for  animal cells supplemented
with HAT (hypoxanthine, aminopterin,  thymidine). Any
medium for the selection and breeding can be  used as
far as the hybridoma can grow therein. For example, 3o
an RPMI 1640 medium comprising 1 to 20%, preferably 10
to 20%,  fetal calf serum, a GIT medium (Wako Pure
Chemical Industries,  Ltd.) comprising 1 to 10% fetal
calf serum, a serum free medium  for.hybridoma culture
(SFM-101, Nissui Seiyaku Co., Ltd.) and  the like can
be used. Cultivation temperature is normally 20 to 35
40C, preferably about 37C. Cultivation time is
normally 5  43 days to 3 weeks, preferably 1 week to 2
weeks. The cultivation  can be performed normally in
the presence of 5% gaseous carbon  dioxide. Separation
and purification of the antibody of the s present
invention, like the separation and purification of an
ordinary polyclonal antibody, is performed by a method
of  



immunoglobulin separation and purification [e.g.,
salting-out,  alcohol precipitation, isoelectric point
precipitation,  electrophoresis, adsorption and
desorption with ion exchanger io (e.g., DEAE),
ultracentrifugation, gel filtration, or specific
purification comprising collecting the antibody only
with an  antigen-bound solid phase or an activated
adsorbent such as  Protein A or Protein G, and
dissociating the bond to give the  antibody, and the
like]. 15 Thus, hybridoma cells are cultured in the
living body of  a warm-blooded animal or in vitro, and
the antibody is  collected from a body fluid or
culture thereof, whereby the  antibody of the present
invention can be produced. Screening for (a) a
hybridoma that produces the antibody  20 of the
present invention that reacts with a partial region of
a  protein comprising the amino acid sequence shown by
SEQ ID NO:1,  SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or
SEQ ID NO:9, and (b) a  hybridoma that produces the
antibody of the present invention  that reacts with
the above-described protein but does not react 25 with
a partial region thereof can be performed by, for
example,  measuring the binding capacity to a peptide
corresponding to  the partial region and the antibody
produced by the hybridoma. A bispecific monoclonal
antibody that specifically reacts  with the receptor
used in the present invention can be produced  30 in
accordance with a commonly known method. Furthermore,
a chimeric antibody, a humanized antibody,  or a human
antibody can be produced in accordance with a
commonly known method; for example, a chimeric
antibody can be  prepared with reference to, for
example, "Jikken Igaku (extra 35 issue), Vol.6, No.10,
1988", Japanese Patent Kokoku Publication  44 No.
HEI-3-73280 and the like; a humanized antibody can be
prepared with reference to, for example, Japanese
Patent Kohyo  Publication No. HEI-4-506458, Japanese
Patent Kokai Publication  No. SHO-62-296890 and the
like; and a human antibody can be s prepared with
reference to, for example, "Nature Genetics,  Vol.15,
p.i46-156, 1997", "Nature Genetics, Vol.7, p.13-21,
1994", Japanese Patent Kohyo Publication No.
HEI-4-504365,  Official Gazette for International
Patent Application  Publication No. W094/25585,
"Nikkei Science, June issue, p.40 io to 50, 1995",
"Nature, Vol.368, p.856-859, 1994", Japanese  Patent
Kohyo Publication No. HEI-6-500233 and the like.
(Preparation of polyclonal antibody) 



The polyclonal antibody of the present invention can
be  produced according to a method know per se or a
method based  is thereon. For example, the polyclonal
antibody can be produced by immunizing an immune
antigen per se or a complex of the  antigen and a
carrier protein to a warm-blooded animal in the  same
manner as the above-described method of producing a
monoclonal antibody, collecting a product containing
the 20 antibody of the present invention from the
immunized animal,  and separating and purifying the
antibody. Regarding the complex of the immune antigen
and carrier  protein used to immunize a warm-blooded
animal, any type of  carrier protein and any mixing
ratio of the carrier protein and 25 hapten can be
used, as long as an antibody against the hapten  used
for immunization as crosslinked to the carrier protein
is  efficiently produced; for example, a method
wherein bovine  serum albumin, bovine thyroglobulin,
hemocyanin or the like is  crosslinked in a ratio of
about 0.1 to 20, preferably about 1 3o to 5, parts by
weight to 1 part by weight of the hapten, is  used.
Various condensing agents can be used for crosslinking
the hapten and carrier protein; glutaraldehyde,
carbodiimide,  maleimide activated ester, activated
ester reagents containing 35 a thiol group or
dithiopyridyl group, and the like can be used.  45 The
condensation product is administered to a warm-
blooded animal as is or along with a carrier or a
diluent to a  site permitting antibody production. In
order to increase  antibody productivity during the
administration, complete s Freund's adjuvant or
incomplete Freund's adjuvant may be  administered. The
administration is usually made about every 2  to 6
weeks about 3 to 10 times in total. The polyclonal
antibody of the present invention can be  prepared by
the DNA immunization method (see, for example, 1o
Nature, Vol.356, term 152 to term 154). According to
the DNA  immunization method, an antibody having an
excellent titer is  obtained. The polyclonal antibody
can be collected from blood,  ascites fluid and the
like, preferably blood, of a warm-blooded  15 animal
immunized by the above-described method. The
polyclonal antibody titer in antiserum can be
measured in the same manner as, for example, the
measurement of  the antibody titer of the hybridoma
culture supernatant,  



described in (2) above. Separation and purification of
the 20 polyclonal antibody can be performed according
to the same  method of immunoglobulin separation and
purification as the  above-described separation and
purification of a monoclonal  antibody. Described
below are intended uses of the antibody of the  25
present invention. [1] Cancer prophylactic/therapeutic
agent, cancer cell  apoptosis inducer, and cancer cell
growth suppressant  The receptor used in the present
invention exhibits upregulated expression in cancer
cells such as breast cancer,  30 ovarian cancer,
colorectal cancer, lung cancer, and pancreatic
cancer, and suppresses cancer cell apoptosis by being
bound by  a ligand such as a collagen. This cancer
cell apoptosis suppression phenomenon is neutralized
and apoptosis is induced  by inhibiting, for example
(i) the binding of a ligand such as  35 a collagen and
the receptor used in the present invention, (ii)  46
induction of the activation of the receptor used in
the present  invention (e.g., induction/promotion of
activity to undergo  phosphorylation and the like) and
the like. Therefore, a medicament comprising the
antibody of the  5 present invention (including a salt
thereof) can be used as a  safe medicament of low
toxicity, for example, a  prophylactic/therapeutic
agent for cancers (e.g., breast cancer,  ovarian
cancer, colorectal cancer, lung cancer, pancreatic
cancer and the like), a cancer cell apoptosis inducer,
a cancer io cell growth suppressant and the like. The
above-described agent comprising the antibody of the
present invention or the above-described substance is
of low  toxicity, and can be orally or parenterally
(e.g.,  intravascular administration, intraperitoneal
administration, 15 subcutaneous administration and the
like) administered to a  human or a mammal (e.g., rat,
rabbit, sheep, pig, cattle, cat,  dog, monkey and the
like) as a liquid as is or as a  pharmaceutical
composition in an appropriate dosage form. The
antibody of the present invention may be administered
20 as is, or may be administered as an appropriate
pharmaceutical  composition. The pharmaceutical
composition used for the  administration may comprise
the antibody of the present  invention or the
above-described substance and a  pharmacologically
acceptable carrier, diluent or filler. Such 



25 a pharmaceutical composition is provided as a
dosage form  suitable for oral or parenteral
administration. As examples of the composition for
parenteral  administration, injections, suppositories,
vaccines and the  like are used; the injections may
include dosage forms such as so intravenous
injections, subcutaneous injections, intracutaneous
injections, intramuscular injections, and drip
infusion  injections. Such an injection can be
prepared according to a  commonly known method. The
injection can be prepared by, for  example,
dissolving, suspending or emulsifying the antibody of
35 the present invention or the above-described
substance in a  47 sterile aqueous or oily solution
normally used for injections.  As examples of aqueous
solutions for injection, physiological  saline, an
isotonic solution containing glucose or other
auxiliary agent and the like can be used, which may be
used in  5 combination with an appropriate
solubilizer, for example, an  alcohol (e.g., ethanol),
a polyalcohol (e.g., propylene glycol,  polyethylene
glycol), a non-ionic surfactant [e.g., polysorbate
80, HCO-50 (polyoxyethylene (50mol) adduct of
hydrogenated  castor oil)] and the like. As examples
of oily solutions, so sesame oil, soybean oil and the
like can be used, which may be  used in combination
with solubilizers benzyl benzoate, benzyl  alcohol and
the like. The injectable preparation prepared is
preferably filled in an appropriate ampoule. A
suppository  used for rectal administration may also
be prepared by mixing 15 the antibody of the present
invention or the above-described  substance in an
ordinary suppository base. As the composition for oral
administration, solid or  liquid dosage forms,
specifically tablets (including sugar- coated tables
and film-coated tablets), pills, granules, 20 powders,
capsules (including soft capsules), syrups, emulsions,
suspensions and the like can be mentioned. Such a
composition  is produced by a commonly known method,
and may contain a  carrier, diluent or filler normally
used in the field of  pharmaceutical making. As the
carrier or filler for tablets, 25 for example,
lactose, starch, sucrose, and magnesium stearate  are
used. Each of the foregoing compositions may contain
another  active ingredient, as long as no undesirable
interaction is  produced when blended with the
above-described antibody or  3o substance. 



The above-described pharmaceutical composition for
parenteral or oral administration is conveniently
prepared in a  medication unit dosage form suitable
for the dosage of the  active ingredient. As examples
of such a medication unit 35 dosage form, tablets,
pills, capsules, injections (ampoules),  48 and
suppositories can be mentioned. As the content amount
of  the antibody or substance, it is preferable that
normally 5 to  500 mg, particularly 5 to 100 mg for
injections or 10 to 250 mg  for other dosage forms,
per medication unit dosage form, of the s
above-described antibody or substance be contained.
The dosage of the above-described agent varies also
depending on the subject of administration, target
disease,  symptoms, route of administration and the
like; for example,  when the agent is used for the
treatment/prevention of breast 1o cancer in an adult,
the antibody or substance of the present  invention is
conveniently administered by venous injection at a
dose of normally about 0.01 to 20 mg/kg body weight,
preferably  about 0.1 to 10 mg/kg body weight, more
preferably about 0.1 to  5 mg/kg body weight, about 1
to 5 times a day, preferably about  15 1 to 3 times a
day. In the case of other parenteral administrations
and oral administration, a dose based thereon  can be
administered. If the symptom is particularly severe,
the dosage may be increased depending on the symptom.
Furthermore, the antibody of the present invention may
be  20 used in combination with other drugs, for
example, alkylating  agents (e.g., cyclophosphamide,
ifosfamide and the like),  metabolic antagonists
(e.g., methotrexate, 5-fluorouracil and  the like),
anticancer antibiotics (e.g., mitomycin, adriamycin
and the like), plant-derived anticancer agents (e.g.,
25 vincristine, vindesine, Taxol and the like),
cisplatin,  carboplatin, ethopoxide and the like. The
antibody of the  present invention or the
above-described substance and the  above-described
drug may be administered to a patient  simultaneously
or at different times. 30 [2] Quantitation of the
receptor used in the present invention  By using the
antibody of the present invention, a  measurement or
detection by tissue staining and the like of the
receptor used in the present invention can be
performed. For  these purposes, the antibody molecule
itself may be used, and 35 the F(ab')2, Fab' or Fab
fraction of the antibody molecule and  49 



the like may also be used. The method for measurement
using the antibody of the  present invention is not to
be limited particularly; any method  of measurement
can be used, so long as the amount of antibody, 5
antigen or antibody-antigen complex corresponding to
the amount  of antigen (for example, amount of the
receptor used in the  present invention) in a test
liquid can be detected by a  chemical or physical
means and can be calculated from a  standard curve
generated using standard solutions containing io known
amounts of the antigen. For example, the sandwich
method,  competitive method, immunometric method,
nephelometry, and the  like are used, and the sandwich
method and competitive method  described below are
preferable in terms of sensitivity and  specificity,
and the sandwich method is particularly 15 preferable.
(1) Sandwich method In the sandwich method, the
antibody of the present  invention insolubilized is
reacted with a test liquid (primary  reaction), then
reacted with the antibody of the present 20 invention
labeled (secondary reaction), after which the
activity of the labeling agent on the insolubilizing
carrier is  measured, whereby the amount of the
receptor used in the  present invention in the test
liquid can be quantified. The  primary and secondary
reactions may be performed simultaneously 25 or with a
time lag. The labeling agent and the method for
insolubilization can be the same as those described
above. In  the immunoassay by the sandwich method, the
antibody used for  the solid phase or the antibody for
labeling is not necessarily  from one kind, but a
mixture of two or more kinds of antibodies so may be
used for increasing the measurement sensitivity and
other purposes. For the antibodies used in the primary
and  secondary reactions, for example, when the
antibody used in the  secondary reaction recognizes
the C-terminus of the receptor  used in the present
invention, the antibody used in the primary 35
reaction is an antibody that preferably recognizes a
portion  50 other than the C-terminus, for example,
the N-terminus.  (2) Competitive method The antibody
of the present invention, a test liquid and  the
receptor used in the present invention labeled are 5
competitively reacted, and the ratio of the receptor
used in  the present invention labeled bound to the
antibody is measured,  



whereby the receptor used in the present invention in
the test  liquid is quantified. This reaction method
is performed using, for example, the  1o solid phase
immobilization method. As a specific example, (i) the
antibody of the present  invention, (ii) the receptor
used in the present invention  labeled with HRP, and
(iii) a test liquid are added to a plate  wherein an
anti-mouse IgG antibody (manufactured by ICN/CAPPEL 15
Company) is present as an immobilized antibody, and
they are  reacted, after which the HRP activity
adsorbed to the solid  phase is measured, and the
receptor used in the present  invention is quantified.
(3) Immunometric method 20 In the immunometric method,
the antigen in a test liquid  and a
solid-phase-immobilized antigen are competitively
reacted  with a given amount of the antibody of the
present invention  labeled, after which the solid
phase and the liquid phase are  separated, or the
antigen in the test liquid and an excess 25 amount of
the antibody of the present invention labeled are
reacted, and then a solid-phase-immobilized antigen is
added to  bind the unreacted portion of the antibody
of the present  invention labeled to the solid phase,
after which the solid  phase and the liquid phase are
separated. Next, the amount of 30 labeling agent in
either phase is measured to quantify the  amount of
antigen in the test liquid. (4) Nephelometry Also, in
nephelometry, the amount of insoluble  precipitate
resulting from an antigen-antibody reaction in the  35
gel or in the solution is measured. Even when the
amount of 51 antigen in the test solution is small and
only a small amount  of precipitate is obtained, laser
nephelometry, which utilizes  laser scattering, and
the like are preferably used. As the labeling agent
used for the assay methods using a  5 labeled
substance in (1) to (4) above, a radioisotope, an
enzyme, a fluorescent substance, a luminescent
substance, a  lanthanide element and the like are
used. As the radioisotope,  for example, [1251] ,
[131I] , [3H] , [14C] and the like are  preferable; as
the enzyme, stable enzymes with a high specific io
activity are preferable; for example,
(i-galactosidase, I- glucosidase, alkaline
phosphatase, peroxidase, malate  dehydrogenase and the
like can be mentioned; as examples of the  



fluorescent substance, cyanine fluorescent dyes (e.g.,
Cy2, Cy3,  Cy5, Cy5.5, Cy7 (manufactured by Amersham
Biosciences K.K.) and is the like), fluorescamine,
fluorescein isothiocyanate and the  like can be
mentioned; as examples of the luminescent  substance,
luminol, luminol derivatives, luciferin, lucigenin
and the like can be mentioned. Furthermore, a
biotin-avidin  system can also be used for the binding
of the antibody and the  20 labeling agent. For
insolubilization of the antigen or antibody, physical
adsorption may be used, and chemical binding methods
conventionally used-to insolubilize or immobilize
proteins,  enzymes and the like may be used as well.
As examples of the 25 carrier, insoluble
polysaccharides such as agarose, dextran,  and
cellulose; synthetic resins, for example, polystyrene,
polyacrylamide, silicon and the like, or glass and the
like can  be mentioned. In applying these individual
immunological measurement  30 methods to the method of
the present invention, it is  unnecessary to set
special conditions, procedures and the like.  Making
ordinary technical considerations for those skilled in
the art to the ordinary conditions and procedures in
each  method, a measurement system of the present
invention can be 35 constructed. For details of these
general technical means,  52 compendia, books and the
like can be referred to. [For example,  see edited by
Hiroshi Irie, "Rajioimunoassei" (Kodansha,  published
in 1974), edited by Hiroshi Irie, "Zoku
Rajioimunoassei" (Kodansha, published in 1979), edited
by Eiji 5 Ishikawa et al., "Kouso Meneki Sokuteihou"
(Igaku-Shoin,  published in 1978), edited by Eiji
Ishikawa et al., "Kouso  Meneki Sokuteihou" (2nd
edition) (Igaku-Shoin, published in  1982), edited by
Eiji Ishikawa, "Kouso Meneki Sokuteihou" (3rd
edition) (Igaku-Shoin, published in 1987), "Methods in
io ENZYMOLOGY", Vol. 70 (Immunochemical Techniques
(Part A)),  ibidem, Vol. 73 (Immunochemical Techniques
(Part B)), ibidem,  Vol. 74 (Immunochemical Techniques
(Part C)), ibidem, Vol. 84  (Immunochemical Techniques
(Part D: Selected Immunoassays)),  ibidem, Vol. 92
(Immunochemical Techniques (Part E: Monoclonal 15
Antibodies and General Immunoassay Methods)), ibidem,
Vol. 121  (Immunochemical Techniques (Part I:
Hybridoma Technology and  Monoclonal Antibodies)) (all
published by Academic Press) and  the like.]
Therefore, when an assay system based on the  



sandwich immunoassay method of the present invention
and the 20 like is constructed, the method is not
limited by the Examples  described below. As described
above, the antibody of the present invention  is
capable of sensitively quantifying the receptor used
in the  present invention, and is therefore useful for
further 25 elucidation of the physiological functions
of the receptor used  in the present invention, and
diagnosis of diseases involved by  the receptor used
in the present invention. Specifically, by  measuring
the amount of the receptor used in the present
invention contained in a tissue or body fluid (blood,
plasma, 30 serum, urine and the like) using the
antibody of the present  invention, for example,
cancers (e.g., breast cancer, ovarian  cancer,
colorectal cancer, lung cancer, pancreatic cancer and
the like) and the like can be diagnosed. [3] Screening
for medicament candidate for disease 35 The receptor
used in the present invention exhibits  53 upregulated
expression in cancer cells such as breast cancer,
ovarian cancer, colorectal cancer, lung cancer, and
pancreatic  cancer, and suppresses cancer cell
apoptosis by being bound by  a ligand such as a
collagen. This cancer cell apoptosis 5 suppression
phenomenon is neutralized and apoptosis is induced  by
inhibiting, for example (i) the binding of a ligand
such as  a collagen and the receptor used in the
present invention, (ii)  induction of the activation
of the receptor used in the present  invention (e.g.,
induction/promotion of activity to undergo 20
phosphorylation and the like) and the like. Therefore,
a compound that inhibits an activity of the  receptor
used in the present invention or a salt thereof can be
used as, for example, a prophylactic/therapeutic agent
for  cancers (e.g., breast cancer, ovarian cancer,
colorectal cancer, is lung cancer, pancreatic cancer
and the like), a cancer cell  apoptosis inducer, a
cancer cell growth suppressant and the  like.
Therefore, the receptor used in the present invention
is  useful as a reagent for screening for a substance
that inhibits  20 an activity of the receptor of the
present invention. Accordingly, the present invention
provides a screening  method for a substance that
inhibits an activity of the  receptor used in the
present invention, comprising using the  receptor used
in the present invention. 



25 As specific examples of the screening method for a
substance that inhibits an activity (e.g., activity to
undergo  phosphorylation and the like) of the receptor
used in the  present invention, for example, the
receptor used in the  present invention with a tag
(e.g., FLAG, His, V5, myc, HA and 30 the like) added
to the C-terminus thereof is expressed as a
recombinant type protein in animal cells, and is
reacted with  (i) a ligand such as a collagen (for
example, type I collagen,  type II collagen, type III
collagen, type IV collagen, type V  collagen, type VI
collagen, type VIII collagen) or (ii) a 35 ligand and
a test compound, after which the cells are disrupted
54 to prepare a cell-free extract, the extract is
immunoprecipitated using an antibody against the tag,
the  amount of the phosphorylated receptor used in the
present  invention produced is quantified by a
commonly known method 5 (e.g., Western blot method and
the like) using an anti- phosphorylated tyrosine
antibody and the like, and is compared  between the
above-described cases (i) and (ii). For example, a
test compound that inhibits an activity of  the
receptor used in the present invention in the case
(ii) to above about 20% or more, preferably 30% or
more, more  preferably about 50% or more, compared to
the case (i) above,  can be selected as a compound
that inhibits an activity of the  receptor used in the
present invention. As the above-described cells having
the capability of  is producing the receptor used in
the present invention, for  example, a host
transformed with a vector comprising a DNA that
encodes the receptor used in the present invention
(transformant) is used. As the host, for example,
animal cells  such as COS7 cells, CHO cells, and
HEK293 cells are preferably 20 used. For the
screening, for example, a transformant cultured  by
the above-described method to express the protein of
the  present invention on the cell membrane thereof is
preferably  used. The cultivation method for cells
capable of expressing  the protein of the present
invention is the same as the 25 foregoing cultivation
method for the transformant of the  present invention.
As the cells having the capability of  producing the
receptor used in the present invention, cells of
cancers highly expressing the receptor (for example,
breast  cancer, ovarian cancer, colorectal cancer,
lung cancer, 3o pancreatic cancer and the like) can
also be used. 



As examples of the test compound, peptides, proteins,
antibodies, non-peptide compounds, synthetic
compounds,  fermentation products, cell extract, plant
extract, animal  tissue extract, plasma and the like
can be mentioned. 35 Furthermore, because the gene for
the receptor used in  55 the present invention also
exhibits upregulated expression in  cancer tissue, a
substance that inhibits the expression of the  gene
for the receptor used in the present invention can
also be  used as, for example, a
prophylactic/therapeutic agent for s cancers (e.g.,
breast cancer, ovarian cancer, colorectal cancer,
lung cancer, pancreatic cancer and the like), a cancer
cell  apoptosis inducer, a cancer cell growth
suppressant and the  like. Therefore, a polynucleotide
(e.g., DNA) that encodes the  io receptor used in the
present invention is useful as a reagent  for
screening for a compound that inhibits the expression
of  the gene for the receptor used in the present
invention or a  salt thereof. As the screening method,
a screening method comprising  15 comparing (iii) a
case where cells having the capability of  producing
the receptor used in the present invention are
cultured. and (iv) a case where cells having the
capability of  producing the receptor used in the
present invention are  cultured in the presence of a
test compound can be mentioned. 20 In the
above-described method, the expression level of  the
above-described gene (specifically, the amount of the
receptor used in the present invention or the amount
of mRNA  that encodes the receptor used in the present
invention) is  measured and compared between the cases
(iii) and (iv). 25 As the test compound and the cells
having the capability  of producing the protein of the
present invention, the same as  those described above
can be mentioned. Protein contents can be measured by
a commonly known  method, for example, by measuring
the above-described protein  so in cell extract and
the like according to a method such as Western blot
analysis or ELISA or a method based thereon using  the
antibody of the present invention. The amount of mRNA
can be measured according to a  commonly known method,
for example, a Northern hybridization  35 using as the
probe a nucleic acid comprising the base sequence 56 



shown by SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID
NO:8 or  SEQ ID NO:10 or a portion thereof, or a PCR
method using as the  primer a nucleic acid comprising
the base sequence shown by SEQ  ID NO:2, SEQ ID NO:4,
SEQ ID NO:6, SEQ ID NO:8 or SEQ ID NO:10  5 or a
portion thereof, or a method based thereon. For
example, a test compound that inhibits gene
expression in the case (iv) above about 20% or more,
preferably  30% or more, more preferably about 50% or
more, compared to the  case (iii) above can be
selected as a compound that inhibits io the expression
of the gene for the receptor used in the present
invention. The screening kit of the present invention
comprises the  receptor used in the present invention,
or cells having the  capability of producing the
receptor used in the present is invention and the
like. The substance obtained using the screening
method or  screening kit of the present invention is
selected from among  the above-described test
compounds, for example, peptides,  proteins,
antibodies, non-peptide compounds, synthetic 20
compounds, fermentation products, cell extract, plant
extract,  animal tissue extract, plasma and the like.
As the salt, the same as the foregoing salt of the
protein of the present invention is used. When the
substance obtained using the screening method or  25
screening kit of the present invention isused as the
above- described agent, it can be prepared as a
pharmaceutical  preparation according to a
conventional method. As examples of the composition
for oral administration or  parenteral administration,
the same as the composition 3o described in [1] above
can be mentioned, and the composition  can be produced
in the same manner and can be used in the same
manner. The sequence identification numbers in the
sequence  listing of the present description show the
following sequences.  35 [SEQ ID NO:l] 57 Shows the
amino acid sequence of DDRla.  [SEQ ID NO:2] Shows the
base sequence of a DNA that encodes DDRla having the
amino acid sequence shown by SEQ ID NO:1. 5 [SEQ ID
NO:3] Shows the amino acid sequence of DDRlb.  



[SEQ ID NO:4] Shows the base sequence of a DNA that
encodes DDRlb having the  amino acid sequence shown by
SEQ ID NO:3. 10 [SEQ ID NO:5] Shows the amino acid
sequence of DDRlc.  [SEQ ID NO:6] Shows the base
sequence of a DNA that encodes DDRlc having the  amino
acid sequence shown by SEQ ID NO:5. 15 [SEQ ID NO:7]
Shows the amino acid sequence of DDR1d.  [SEQ ID NO:8]
Shows the base sequence of a DNA that encodes DDRld
having the  amino acid sequence shown by SEQ ID NO:7.
20 [SEQ ID NO:9] Shows the amino acid sequence of
DDRle.  [SEQ ID NO:10] Shows the base sequence of a
DNA that encodes DDRle having the  amino acid sequence
shown by SEQ ID NO:9. 25 [SEQ ID NO:11] Shows the base
sequence of the primer 1 used in Reference  Example 4
and Reference Example 8. [SEQ ID NO:12] Shows the base
sequence of the primer 2 used in Reference  30 Example
4. [SEQ ID NO:13] Shows the base sequence of the
primer 3 used in Reference  Example 5. [SEQ ID NO:14]
35 Shows the base sequence of the primer 4 used in
Reference  58 Example 5.  [SEQ ID NO:15] Shows the
amino acid sequence of DDR1bDN.  [SEQ ID NO:161 5
Shows the base sequence of a DNA that encodes DDR1bDN
having  the amino acid sequence shown by SEQ ID NO:15.
[SEQ ID NO:17] Shows the base sequence of the primer 5
used in Reference  Example 1. io [SEQ ID NO:18] Shows
the base sequence of the primer 6 used in Reference
Example 1. 



[SEQ ID NO:191 Shows the base sequence of the TaqMan
probe 1 used in Reference  15 Example 1. [SEQ ID
NO:20] Shows the base sequence of the primer 7 used in
Reference  Example 2 and Reference Example 3. [SEQ ID
NO:21] 20 Shows the base sequence of the primer 8 used
in Reference  Example 2 and Reference Example 3. [SEQ
ID N0:22] Shows the base sequence of the TaqMan probe
2 used in Reference  Example 2 and Reference Example
3. 25 [SEQ ID NO:23] Shows the base sequence of the
primer 9 used in Reference  Example B. [SEQ ID N0:24]
Shows the amino acid sequence of DDR1bED-Fc.  30 [SEQ
ID N0:25] Shows the base sequence of a DNA that
encodes DDR1bED-Fc having  the amino acid sequence
shown by SEQ ID NO:24. [SEQ ID NO:26] Shows the amino
acid sequence of DDR1bED-Flag.  35 [SEQ ID NO: 27) 59
Shows the base sequence of a DNA that encodes
DDR1bED-Flag  having the amino acid sequence shown by
SEQ ID NO:26. [SEQ ID NO:28] Shows the base sequence
of the primer 10 used in Reference  5 Example 8. [SEQ
ID NO:29] Shows the base sequence of the primer 11
used in Reference  Example 8. Abbreviations for bases,
amino acids and the like used in  io the present
description are based on abbreviations specified by
the IUPAC-IUB Commission on Biochemical Nomenclature
or abbreviations in common use in relevant fields,
some examples  of which are given below. When an
optical isomer may be  present in amino acid, it is of
the L-configuration, unless  15 otherwise stated. DNA:
Deoxyribonucleic acid cDNA: Complementary
deoxyribonucleic acid  A: Adenine 



T: Thymine  20 G: Guanine  C: Cytosine RNA:
Ribonucleic acid mRNA: Messenger ribonucleic acid
dATP: Deoxyadenosine triphosphate  25 dTTP:
Deoxythymidine triphosphate dGTP: Deoxyguanosine
triphosphate  dCTP: Deoxycytidine triphosphate  ATP:
Adenosine triphosphate EDTA:
Ethylenediaminetetraacetic acid  30 SDS: Sodium
dodecyl sulfate Gly: Glycine  Ala: Alanine  Val:
Valine  Leu: Leucine 35 Ile: Isoleucine 60 Ser: Serine
Thr: Threonine  Cys: Cysteine  Met: Methionine s Glu:
Glutamic acid  Asp: Aspartic acid  Lys: Lysine Arg:
Arginine  His: Histidine 1o Phe: Phenylalanine  Tyr:
Tyrosine  Trp: Tryptophan  Pro: Proline Asn:
Asparagine  15 Gln: Glutamine pGlu: Pyroglutamic acid
Sec: Selenocysteine Substituents, protecting groups
and reagents frequently  mentioned herein are
represented by the symbols shown below.  20 Me: Methyl
group Et: Ethyl group  Bu: Butyl group  Ph: Phenyl
group TC: Thiazolidine-4(R)-carboxamide group  



25 Tos: p-Toluenesulfonyl CHO: Formyl  Bzl: Benzyl
C12-Bz1: 2, 6-Dichlorobenzyl  Bom: Benzyloxymethyl 3o
Z: Benzyloxycarbonyl Cl-Z: 2-Chlorobenzyloxycarbonyl
Br-Z: 2-Bromobenzyloxycarbonyl  Boc: t-Butoxycarbonyl
DNP: Dinitrophenyl  35 Trt: Trityl 61 Bum:
t-Butoxymethyl Fmoc: N-9-Fluorenylmethoxycarbonyl
HOBt: 1-Hydroxybenztriazole HOOBt:
3,4-Dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazine  s
HONB:1-Hydroxy-5-norbornene-2,3-dicarboximide DCC: N,
N'-Dicyclohexylcarbodiimide  Examples The present
invention is hereinafter described in more  detail by
means of the following Examples, by which, however,
10 the invention is not limited by any means.
[Reference Example 1] Investigation of upregulation of
mRNA  expression of the DDR1 gene in human cancer
tissues In this Reference Example, the DDRla gene, the
DDR1b gene,  and the DDR1c gene are generically
defined as the DDR1 gene. 15 Whether or not the mRNA
expression of the DDR1 gene is  upregulated in cancer
tissues was investigated by a  quantitative PCR
method. For measuring expression levels, cDNA
CeHAT-SD Breast Tumor 1 (Cosmo Bio Co., Ltd.), cDNA
CeHAT-SD  Breast Tumor 2 (Cosmo Bio Co., Ltd.), Human
Colon Matched cDNA 20 Pair Panel (CLONTECH Company),
Human Lung Matched cDNA Pair  Panel (CLONTECH
Company), and Human Ovary Matched cDNA Pair  Panel
(CLONTECH Company) were used. With 1 gL of cDNA as the
template, 7.5 pL of TaqMan Universal PCR Master Mix
(Applied  Biosystems Company), 500 nM of each of
primer 5 (SEQ ID NO:17) 25 and primer 6 (SEQ ID
NO:18), and 100 nM of FAM-labeled TaqMan  probe 1 (SEQ
ID NO:19) were added to make a reaction liquid  volume
of 15 L. Note that for cDNA CeHAT-SD Breast Tumor 1
(Cosmo Bio Co., Ltd.) and cDNA CeHAT-SD Breast Tumor 2
(Cosmo  Bio Co., Ltd.), the amount of template was 0.2
AL. The PCR 3o reaction was performed by a treatment
at 50C for 2 minutes and  



at 95C for 10 minutes, followed by a cycle of a
treatment at  95C for 15 seconds and at 60C for 1
minute repeated 40 times.  On the other hand, the
(3-actin gene expression level contained  in the same
amount of the template cDNA was measured and this 35
was used as the internal standard. As a result, the
DDR1 gene  62 expression level in cancer tissues
compared to normal tissue  increased 2 fold, 5.1 fold,
and 2.5 fold, respectively, in 3  donors in the cDNA
CeHAT-SD Breast Tumor 1 (Cosmo Bio Co.,  Ltd.), and
6.9 fold, 1.1 fold, and 4.3 fold, respectively, in 3 5
other donors in the cDNA CeHAT-SD Breast Tumor 2
(Cosmo Bio Co.,  Ltd.). Likewise, the expression level
increased 6.9 fold, 2.2  fold, 1.3 fold, and 1.7 fold,
respectively, in 4 of the 5  donors in the Human Colon
Matched cDNA Pair Panel (CLONTECH  Company), 6.5 fold,
4.9 fold, 4.6 fold, and 10.3 fold, io respectively, in
4 of the 5 donors in the Human Lung Matched  cDNA Pair
Panel (CLONTECH Company), and 5.4 fold, 1.8 fold, and
1.4 fold, respectively, in 3 of the 5 donors in the
Human Ovary  Matched cDNA Pair Panel (CLONTECH
Company). Confirmed from  these results was
upregulation of the expression of the DDR1 is gene in
cancer tissues. [Reference Example 2] Investigation of
upregulation of mRNA  expression of the DDRlb gene in
cancer tissues With Matched Tumor/Normal cDNA Pair
(CLONTECH Company)  derived from human cancer tissues
(breast cancer, lung cancer,  20 rectal cancer,
ovarian cancer) as the template, a quantitative PCR
reaction using the FAM-labeled TaqMan probe was
performed,  whereby expression levels of the DDRlb
gene in cancer tissues  and normal tissue were
measured. For the composition of the reaction liquid
in the 25 reaction, 1 L of the above-described cDNA,
10 L of TaqMan  Universal PCR Master Mix (Applied
Biosystems Company), 200 nM  of each of primer 7 (SEQ
ID NO:20) and primer 8 (SEQ ID NO:21),  and 200 nM of
TaqMan probe.2 (SEQ ID NO:22) were added to make  a
liquid volume of 20 l. The PCR reaction was performed
by a 30 treatment at 50C for 2 minutes and at 95C for
10 minutes,  followed by a cycle of a treatment at 95C
for 15 seconds and  at 60C for 1 minute repeated 40
cycles. As a result, the DDR1b gene expression level
in cancer  tissues compared to surrounding normal
tissues increased about  3s 3 fold and about 5 fold,
respectively, in 2 of 6 cases of human  63 



breast cancer, about 7 fold, about 5 fold, about 6
fold and  about 16 fold, respectively, in 4 of 5 cases
of human lung  cancer, about 5 fold in 1 of 5 cases of
human rectal cancer,  and about 5 fold and about 2
fold, respectively, in 2 of 5  5 cases of human
ovarian cancer. [Reference Example 3) Quantitation of
mRNA of the DDRlb gene in  human cancer cell lines For
use in the following, the osteosarcoma cell line
Saos-2, the brain tumor cell lines SK-N-MC, SK-N-AS,
SK-N-BE, .o SK-N-DZ, SK-N-FI, SK-N-SH, D341 Med, Daoy,
DBTRG-05MG, U-118 MG,  U-87 MG, CCF-STTG1, and SW
1088, the breast cancer cell lines  HCC1937, ZR-75-1,
AU565, MCF-7, MDA-MB-231, SKBR-3, BT474, and
MDA-MB-435s, the colorectal cancer cell lines Caco-2,
COLO 201,  COLO 205, COLO 320DM, DLD-1, HCT-15, HCT-B,
HT-29, LoVo, LS180, 15 LS123, LS174T, NCI-H548,
SNU-C1, SK-CO-1, SW 403, SW 48, SW 480,  SW 620, SW
837, SW 948, and HCT 116, the small-cell lung cancer
cell lines NCI-H187, NCI-H378, NCI-H526, NCI-H889,
NCI-H1672,  NCI-H1836, NCI-H2227, NCI-N417, and
SHP-77, the non-small-cell  lung cancer cell lines
A549, NCI-H23, NCI-H226, NCI-H358, NCI 2o H460,
NCI-H522, NCI-H661, NCI-H810, NCI-H1155, NCI-H1299,
NCI- H1395, NCI-H1417, NCI-H1435, NCI-H1581,
NCI-H1651, NCI-H1703,  NCI-H1793, NCI-H1963,
NCI-H2073, NCI-H2085, NCI-H2106, NCI- H2228,
NCI-H2342, and NCI-H2347, the ovarian cancer cell
lines  ES-2, Caov-3, MDAH2774, NIH:OVCAR3, OV-90,
SK-OV-3, TOV-112D,. 25 and TOV-21G, the prostatic
cancer cell lines DU 145 and LNCaP,  the
retinoblastoma cell lines WERI-Rb-1 and Y79, and the
testicular cancer cell line Cates-1B were purchased
from the  American Type Culture Collection (ATCC). The
colorectal cancer  cell line COCM1, the non-small-cell
lung cancer cell line VMRC 3o LCD and the prostatic
cancer cell line PC3 were purchased from  the Japanese
Collection of Research Bioresources (JCRB). Each  of
the above-described cancer cell lines was cultured
according  to the cultivation method recommended by
ATCC or JCRB, and a  total RNA was prepared using
RNeasy Mini Total RNA Kit (QIAGEN 35 Company). With
this total RNA as.the template, a cDNA was  64
prepared by a reverse transcription reaction using a
random  primer, and a quantitative PCR reaction was
performed, whereby  the DDRlb gene expression level
was quantified. The reaction was performed with the
cDNA from 5 ng of the  5 above-described total RNA as
the template according to the  method described in
Reference Example 2. Concurrently, the  



copy number of the j3-actin gene contained in 1 ng of
the above- described total RNA was calculated, and
this was used as the  internal standard. 10 Relative
expression levels obtained by standardizing the
above-described expression levels for all of the
above- described genes by the R-actin gene expression
level are shown  in [Table 1]. 16 cancer cell lines
exhibited an expression  level of the R-actin gene
increased by 10% or more, 15 demonstrating the
presence of cell lines highly expressing the  DDRlb
gene. 65 Table 1 Expression (% Expression (%
Expression (%  cell line of beta-actin cell line of
beta-actin cell line of beta-actin)  Saos-2 1.2 LS 180
3.9 NCI-H 1155 0.4 CCF-STTG1 4.8 LS123 3.6 NCI-H1299
1.2  SW1088 1.1 LS174T 4.9 NCI-H 1581 1.0  DBTRG-05MG
1.8 NCI-H548 3.0 NCI-H2106 3.4 U-118 MG 1.5 NCI-SNU-C1
11.6 NCI-H187 7.0  U-87 MG 0.6 SK-0O-1 20.5 NOI-H378
1.0  D341 Med 0.2 SW 403 162 NCFH526 3.1 Daoy 0.5 SW
48 10.8 NCI-H889 1.0  SK-WAS 0.7 SW 480 5.0 NOI-HI417
2.8  SK-N-BE 0.7 SW 620 2.6 NCI-HI672 4.3  SK-N-DZ 0.6
SW 837 15.2 NCI-H1836 2.0  SK-N-FI 2.2 SW 948 10.3
NCI-H1963 6.5  SK-N-SH 1.0 COCM1 12.1 NCI-H2227 2.8
SK-N-MG 1.5 HCT 116 11.2 NCI-H417 3.1  AU565 10.3 A549
0.7 SHP-77 2.7  MCF-7 32 NCI-H23 0.5 NCI-H226 1.5
MDA-MB-231 2.9 NCI-H358 2.4 NCI-H1703 1.4  SKBR-3 10.5
NCI-H522 1.6 Caov-3 2.9  BT474 4.1 NCI-H1395 20.9
MDAH2774 4.6  HCC1937 6.1 NCI-H1435 8.4 OVCAR3 6.5
MDA-MB-435 1.4 NCI-H 1651 0.4 OV-90 1.8  ZR-75-1 28.1
NCI-H1793 1.6 SK-OV-3 2.1  Caco-2 2.7 NCI-H2073 12
TOV-112D 0.9  COLO 201 12.3 NCI-H2085 4.1 TOV-21 G 2.0
COLO 205 5.4 NCI-H2228 22 ES-2 02  COLO 320DM 0.8
NCFH2342 9.4 DU 145 5.6 DLD-1 11.8 NCFH2347 3.0 LNCaP
4.9  HCT-15 5.3 VMRC-LCD 16.5 PC3 1.9  



HCT-8 8.5 NCI-H460 1.6 Y79 0.5  HT-29 4.8 NCI-H661 1.0
WERI-Rb-1 3.7  LoVo 10.3 NOFH810 3.4 Oates-113 0.6
[Reference Example 4] Construction of animal cell
expression  vectors for recombinant type full-length
DDRla and DDRlb 5 proteins A PCR reaction was
performed with Marathon-Ready cDNA  derived from human
breast cancer cell GI-101 (CLONTECH Company)  as the
template, using primer 1 with a sequence recognized by
the restriction endonuclease BamHI added thereto (SEQ
ID NO:11), io and primer 2 with a sequence recognized
by the restriction  endonuclease EcoRI added thereto
(SEQ ID NO:12). For the  composition of the reaction
liquid in the reaction, using 2 L 66 of the
above-described cDNA as the template, 2.5 U of
PfuUltra  Hotstart DNA Polymerase (STRATAGENE
Company), 0.2 pM of each of  primer 1 (SEQ ID N0:11)
and primer 2 (SEQ ID NO:12), 200 pM of  dNTPs, and 5 L
of lOx Pfu Ultra Buffer (STRATAGENE Company) 5 were
added to make a liquid volume of 50 L. The PCR
reaction  was performed by a treatment at 95C for 2
minutes, followed by  a cycle of a treatment at 95C
for 30 seconds, at 55C for 30  seconds, and at 72C for
3 minutes repeated 40 times, followed  by a reaction
at 72C for 10 minutes. Next, after purification 1o
using PCR Purification Kit (QIAGEN Company), the PCR
reaction  product was treated with the restriction
endonucleases BamHI  and EcoRI. pcDNA3.1(+)
(Invitrogen Company) was also treated  with the
restriction endonucleases BamHI and EcoRI. These were
purified using PCR Purification Kit (QIAGEN Company),
and each is DNA fragment was subjected to a ligation
reaction using  Ligation High (TOYOBO Company), after
which it was introduced  to Escherichia coli TOP10
(Invitrogen Company), and cells were  selected in an
LB agar medium comprising ampicillin. As a  result of
an analysis of the sequence of each clone, the animal
20 cell expression vector pcDNA3.1(+)-DDRla, having a
cDNA  sequence that encodes the DDRla protein (SEQ ID
NO:1) (SEQ ID  NO:2), and the animal cell expression
vector pcDNA3.1(+)-DDRlb,  having a cDNA sequence that
encodes the DDRlb protein (SEQ ID  NO:3) (SEQ ID
NO:4), were obtained. 25 [Reference Example 5]
Construction of animal cell expression  vector for
recombinant type dominant negative type DDRlb  protein
An animal cell expression vector for a dominant
negative  



type DDRlb protein not having kinase activity
(hereinafter 3o referred to as DDR1bDN) was
constructed. A DNA fragment  comprising the sequence
of the 2710th to 2739th amino acids of  the DDR1b
full-length cDNA sequence (SEQ ID NO:4) and a
sequence derived from pcDNA3.1(+) was amplified by a
PCR  reaction with pcDNA3.1(+)-DDRlb as the template
using primer 3 35 with a sequence recognized by the
restriction endonuclease XhoI  67 added thereto (SEQ
ID NO:13) and primer 4 that hybridizes to  pcDNA3.1(+)
(SEQ ID NO:14). For the composition of the  reaction
liquid in the reaction, 10 ng of the above-described
pcDNA3.1(+)-DDRlb, 2.5 U of PfuUltra Hotstart DNA
Polymerase $ (STRATAGENE Company), 0.2 pM of each of
primer 3 (SEQ ID NO:13)  and primer 4 (SEQ ID NO:14),
200 pM of dNTPs, and 5 L of lOx  Pfu Ultra Buffer
(STRATAGENE Company) were added to make a  liquid
volume of 50 L. The PCR reaction was performed by a
treatment at 95C for 2 minutes, followed by a cycle of
a 1o treatment at 95C for 30 seconds, at 60C for 30
seconds, and  at 72C for 30 seconds repeated 30 times,
followed by a  reaction at 72C for 10 minutes. Next,
after purification  using PCR Purification Kit (QIAGEN
Company), the PCR reaction  product was treated with
the restriction endonuclease XhoI. 1$
pcDNA3.1(+)-DDRlb was also treated with the
restriction  endonuclease XhoI, and about 7 kb DNA
fragment was recovered.  These were purified using
Wizard SV Gel and PCR Clean-Up System  (Promega
Company). After a ligation reaction using Ligation
High (TOYOBO Company), each DNA fragment was
introduced to 20 Escherichia coli TOP10 (Invitrogen
Company), and cells were  selected in an LB agar
medium comprising ampicillin. As a  result of an
analysis of the sequence of each clone, the animal
cell expression vector pcDNA3.1(+)-DDR1bDN, having a
cDNA  sequence that encodes the DDR1bDN protein (SEQ
ID NO:15) (SEQ  25 ID NO:16) was obtained. [Reference
Example 6] Establishment of cell line that stably
expresses recombinant type full-length DDRlb protein A
cell line that constitutively expresses the DDRlb
protein (SEQ ID NO:3) was established using the human
30 colorectal cancer cell line HCT116 described in
Reference  Example 3. 1.2x106 cells of HCT116 were
suspended in 10 ml of  Dulbecco's modified Eagle' s
Minimal Essential Medium (Sigma  Company) comprising
10% fetal bovine serum (JRH Company) and 50  g/ml
penicillin-streptomycin (Invitrogen Company), and sown
to 



35 a 10 cm Petri dish, after which they were cultured
in a 5%  68 gaseous carbon dioxide stream at 37C
overnight. A mixture of  18 l of the FuGENE6
transfection reagent (Roche Diagnostics  Company), 6 g
of plasmid pcDNA3.1(+)-DDRlb and 600 l of OPTI- MEM I
(Invitrogen Company), previously allowed to stand at
room 5 temperature for 20 minutes, was added, and the
cultivation was  continued. Two days later, the medium
was exchanged with the  above-described medium
comprising 1 mg/ml G418 (Promega  Company) (G418
selection medium). The cultivation was  continued with
the G418 selection medium, and the cells were io twice
subcultured using trypsin-EDTA (Invitrogen Company),
after which they were sown to a 96-well plate at 1
cell per  well, and the cultivation was continued with
the G418 selection  medium. 14 days later, the cells
were recovered from the wells  showing colonization,
and sown to a 24-well plate. Still 5 15 days later,
the cells were sown to a 6-well plate, and the
cultivation was continued with the G418 selection
medium, after  which the cells were suspended in 200
gL of a sample buffer for  SDS-PAGE (Bio-Rad Company)
comprising 1% 2-mercaptoethanol.  After heat treatment
at 100C for 3 minutes, 20 l was 20 subjected to
SDS-PAGE on 10% acrylamide gel. Western blotting  was
performed using an anti-DDR1 antibody (Santa Cruz
Company),  whereby the cell line DDR1bFL-#117 that
expresses the DDRlb  protein was obtained. [Reference
Example 7] Establishment of cell lines that stably  25
express recombinant type DDR1bDN protein A cell line
that constitutively expresses the DDR1bDN  protein
(SEQ ID NO:15) was established according to the method
described in Reference Example 6 with the plasmid used
for  transfection replaced with pcDNA3.1(+)-DDR1bDN.
As a result, 3o the cell lines DDR1bDN-#206 and
DDR1bDN-#218 that express the  DDR1bDN protein were
obtained. [Reference Example 8] Construction of animal
cell expression  vector for recombinant type DDRlb
extracellular region protein  - 1 35 (1) Cloning of
human IgGl-Fc fragment  69 A PCR reaction was
performed with human spleen-derived  Marathon-Ready
cDNA (CLONTECH Company) as the template, using  primer
10 with a sequence recognized by the restriction
endonuclease EcoRI added thereto (SEQ ID NO:28) and
primer 11 



5 with a sequence recognized by the restriction
endonuclease XhoI  added thereto (SEQ ID NO:29). For
the composition of the  reaction liquid in the
reaction, 1 L of the above-described  cDNA, 1 U of
PfuTurbo Hotstart DNA Polymerase (STRATAGENE
Company), 1 gM of each of primer 10 (SEQ ID NO:28) and
primer io 11 (SEQ ID NO:29), 200 pM of dNTPs, and 10 L
of 2xGC Buffer I  (TaKaRa Bio Company) were added to
make a liquid volume of 20  AL. The PCR reaction was
performed by a treatment at 95C for  1 minute,
followed by a cycle of a treatment at 95C for 20
seconds, at 60C for 15 seconds, and at 72C for 2
minutes 15 repeated 30 times. Next, the PCR reaction
product was purified  using PCR Purification Kit
(QIAGEN Company) and treated with  the restriction
endonucleases EcoRI and XhoI. pcDNA3.1(+)  (Invitrogen
Company) was also treated with the restriction
endonucleases.EcoRI and XhoI. These were purified
using PCR 20 Purification Kit (QIAGEN Company), and
each DNA fragment was  subjected to a ligation
reaction using DNA Ligation Kit ver.2  (TaKaRa Bio
Company), after which the ligation product was
introduced to Escherichia coli TOPlO (Invitrogen
Company), and  cells were selected in an LB agar
medium comprising ampicillin. 25 As a result of an
analysis of the sequence of each clone, the  animal
cell expression vector pcDNA3.1(+)-IgGlFc having a
cDNA  sequence that encodes the Fc region of human
IgGl was obtained.  (2) Construction of DDRlb
extracellular region - Fc chimeric  protein expression
vector 30 with pcDNA3.1 (+)-DDRlb as the template,
using primer 1  with a sequence recognized by the
restriction endonuclease  BamHI added thereto (SEQ ID
NO:11) and primer 9 with a sequence  recognized by the
restriction endonuclease EcoRI added thereto  (SEQ ID
NO:23), a cDNA that encodes the extracellular region
of 3s DDRlb was amplified. For the composition of the
reaction  70 liquid in the reaction, 10 ng of the
above-described  pcDNA3.1(+)-DDRlb, 2.5 U of PfuUltra
Hotstart DNA Polymerase  (STRATAGENE Company), 0.2 M
of each of primer 1 (SEQ ID NO:11)  and primer 9 (SEQ
ID NO:23), 200 W of dNTPs, and 5 pL of lOx s Pfu Ultra
Buffer (STRATAGENE Company) were added to make a
liquid volume of 50 L. The PCR reaction was performed
by a  treatment at 95C for 2 minutes, followed by a
cycle of a  treatment at 95C for 30 seconds, at 60C
for 30 seconds, and  at 72C for 1 minute 15 seconds
repeated 30 times, followed by io a reaction at 72C
for 10 minutes. Next, after purification  



using PCR Purification Kit (QIAGEN Company), the PCR
reaction  product was treated with the restriction
endonucleases BamHI  and EcoRI. The pcDNA3.1(+)-IgGlFc
acquired in the previous  term (1) was treated in the
same manner with the restriction 25 endonucleases
BamHI and.EcoRI. Each DNA fragment was purified  using
Wizard SV Gel and PCR Clean-Up System (Promega
Company),  and a ligation reaction was performed using
Ligation High  (TOYOBO Company), after which the
ligation product was  introduced to Escherichia coli
TOP10 (Invitrogen Company), and 20 cells were selected
in an LB agar medium comprising ampicillin.  As a
result of an analysis of the sequence of each clone,
the  animal cell expression vector
pcDNA3.1(+)-DDR1bED-Fc having a  cDNA sequence that
encodes the protein as the fusion of the  DDRlb
extracellular region and the Fc region of IgGi (SEQ ID
25 NO:24) (SEQ ID NO:25) was obtained. [Reference
Example 9] Construction of animal cell expression
vector for recombinant type DDRlb extracellular region
protein  2 The pcDNA3.1(+)-DDR1bED-Fc prepared in
Reference Example  so 8-(2) and pCMV-Tag4 (STRATAGENE
Company) were treated with the  restriction
endonucleases EcoRI and BamHI, and each DNA fragment
was purified using Wizard SV Gel and PCR Clean-Up
System (Promega Company), after which a ligation
reaction was  performed using Ligation High (TOYOBO
Company). The plasmid ss obtained was introduced to
Escherichia coli TOP10 (Invitrogen  71 Company), and
cells were selected in an LB agar medium  comprising
kanamycin. As a result of an analysis of the  sequence
of each clone, the animal cell expression vector pCMV
Tag4-DDR1bED-Flag having a cDNA sequence that encodes
a protein  s fused with a Flag tag at the C terminus
of the extracellular  region of DDRlb (SEQ ID NO:26)
(SEQ ID NO:27) was obtained.  [Reference Example 10]
Investigation of apoptosis  susceptibilities of
DDR1bFL-#117 and DDR1bDN-#206 and #218 - 1 The
apoptosis susceptibilities of DDR1bFL-#117 prepared
to in Reference Example 6 and DDR1bDN-#206 and
DDR1bDN-#218  prepared in Reference Example 7 were
compared with the  susceptibility of the parent strain
HCT116 cells. Each of HCT116 cells, DDR1bFL-#117, and
DDR1bDN-#206,  DDR1bDN-#218 was suspended in 1.5 ml of
Dulbecco's modified  is Eagle' s Minimal Essential
Medium (Sigma Company) comprising 10% fetal bovine
serum (JRH Company) and 50 g/ml penicillin- 



streptomycin (Invitrogen Company) to obtain a cell
density of  5x105 cells, and each suspension was sown
to a 6-well plate,  after which the cells were
cultured in a 5% gaseous carbon 20 dioxide stream at
37C. On the following day, the medium was  exchanged
with the above-described medium comprising 0.5 pg/ml
of doxorubicin hydrochloride (Wako Company). After 36
hours,  each cell type was recovered using
trypsin-EDTA (Invitrogen  Company), and twice washed
with PBS (Invitrogen Company). 25 Furthermore, Annexin
V-FITC (BECKMAN COULTER Company) was added,  and the
mixture was allowed to stand at 4C for 15 minutes,
after which the fluorescence intensity of Annexin
V-FITC bound  to the cells was analyzed using FACScan
(BD Bioscience Company).  In the HCT116 cells, Annexin
V-FITC-bound cells accounted for 3o about 36%, whereas
in DDR1bFL-#117, the same cells accounted  for about
27%, and in DDR1bDN-#206 and DDR1bDN-#218, the same
cells accounted for about 70% and about 66%,
respectively.  From this, it was found that with the
increase in the  expression or activity of DDRlb, the
cells became resistant to 35 doxorubicin-induced
apoptosis. 72 [Reference Example 11] Apoptosis
susceptibilities of DDR1bDN  expression cells #206 and
#218 - 2 Each of HCT116 cells and DDR1bDN-#206 and
#218 was  suspended in 1.5 ml of Dulbecco's modified
Eagle' s Minimal  5 Essential Medium (Sigma Company)
comprising 50 g/ml penicillin-streptomycin (Invitrogen
Company) to obtain a cell  density of 1.5x106 cells,
and sown to a 6-well plate. After  cultivation in a 5%
gaseous carbon dioxide stream at 37C for  48 hours,
each cell type was recovered using trypsin-EDTA io
(Invitrogen Company), and twice washed with PBS
(Invitrogen  Company). Furthermore, Annexin V-FITC
(BECKMAN COULTER  Company) was added, and the plate
was allowed to stand at 4C  for 15 minutes, after
which the fluorescence intensity of  Annexin V-FITC
bound to the cells was analyzed using FACScan 15 (BD
Bioscience Company). In the parent strain HCT116
cells,  Annexin V-FITC-bound cells accounted for about
52%, whereas in  DDR1bDN-#206 and DDR1bDN-#218, the
same cells accounted for  about 77% and about 73%,
respectively. From this, it was found  that apoptosis
induction was promoted by suppressing the DDR1b  20
function. [Example 1] Preparation and purification of
anti-human DDRlb  rabbit polyclonal antibody using DNA
immunization method  



Preparation of a rabbit polyclonal antibody against
human DDRlb was outsourced to Genovac Company, which
has a technology  25 for antibody preparation by the
DNA immunization method. For  the immunization, a cDNA
that encodes the 22nd to 416th amino  acid sequence of
human DDRlb (SEQ ID N0:3) was used; according  to the
method described in a patent document for an
application  by Genovac Company (WO 00/29442), two
rabbits were immunized 30 with the antigen. About 150
mL of antiserum (rAS1) was  obtained from the rabbit
of ID No.1 and 120 mL of antiserum  (rAS2) was
obtained from the rabbit of ID No.2. Next, from each
antiserum, an IgG fraction was prepared.  First, 1.25
mL of 0.2 M sodium phosphate buffer solution (pH  3s
7.0) was added to 12.5 mL of the above-described rAS1
or rAS2,  73 and while gently stirring, 13.75 mL of
ammonium sulfate  saturated aqueous solution was added
dropwise. After stirring  in ice for 1 hour, the
mixture was centrifuged at 10,600 x g  for 30 minutes,
and the precipitated fraction was recovered. 5 The
fraction was suspended in 10 mL of 50% ammonium
sulfate  aqueous solution, the suspension was again
centrifuged at  10,600 x g for 20 minutes, and the
precipitated fraction was  recovered. After 5 mL of 20
mM sodium phosphate buffer  solution (pH 7.0) was
added to dissolve the precipitate, the to solution was
dialyzed against 5 L of sodium phosphate buffer
solution (pH 7.0) at 4C overnight to perform
desalination  operation. After the dialysate was
filtered through Millex-HV  filter having a pore size
of 0.45 m (Millipore Company), IgG  was adsorbed to
HiTrap rProtein A FF (column volume: 5 mL, is Amersham
Bioscience Company), previously equilibrated with 25
mL of 20 mM sodium phosphate buffer solution (pH 7.0).
After  the unadsorbed fraction was washed off with 25
mL of 20 mM  sodium phosphate buffer solution (pH
7.0), elution was  performed with 25 mL of 0.1 M
citrate buffer solution (pH 3.0). 20 After the
elution, the eluate was immediately neutralized with
a 1/10 volume of 1 M Tris-HC1 buffer solution (pH
9.0), and a  0.5 L aliquot was subjected to SDS-PAGE
using 5-20%  acrylamide-gradient gel. The protein was
stained using Bio- Safe Coomassie (Bio-Rad Company),
and an IgG-containing 25 fraction was harvested, after
which dialysis against 2 L of 20  mM sodium phosphate
buffer solution (pH 7.0) was twice  performed at 4C.
The dialysate was concentrated using VIVA  SPIN 6
having 30,000 molecular weight cutoff (SARTORIUS
K.K.),  



and adjusted to a final volume of 1 mL. Absorbance at
280 nm 3o was measured, the concentration was
calculated on assumption of  a molecular absorption
coefficient of 2.24 x 105 M-1 for a light  path length
of 1 cm, and the amount of IgG recovered was
calculated; it was found that 30 mg of IgG was
recovered from  rASl, and 72 mg from rAS2. 35 [Example
2] Apoptosis induction activity of anti-human DDRlb
74 rabbit polyclonal antibody (1) (1) Apoptosis
induction by serum removal and cell protecting  action
of type IV collagen DDRIFL-#117 described in Reference
Example 6 and DDR1bDN- s #206 described in Reference
Example 7 were dispersed by  trypsin-EDTA (Invitrogen
Company) treatment, and once washed  with 10 mL of
PBS. Furthermore, using Dulbecco's modified  Eagle's
Minimal Essential Medium (Invitrogen Company)
comprising 50 g/ml gentamycin (Invitrogen Company) io
(hereinafter referred to as serum-free DMEM), cells
were  suspended to obtain a cell density of 1x109
cells/50 L, and  aliquots(S0 pL) were dispensed to
each well of a flat-based 96- well plate in which 50 L
of a serum-free DMEM comprising 800  g/mL of type IV
collagen (Sigma Company) was placed in advance. 15 For
negative control, cells were also dispensed to wells
containing a serum-free DMEM not containing type IV
collagen.  After the cells were cultured in a 5%
gaseous carbon dioxide  stream at 37C for 3 days, the
apoptosis induced in each cell  type was detected
using Cell Death Detection ELISAPLOS (Roche 20
Diagnostics Company); in DDRIFL-#117, apoptosis was
suppressed  by about 53% by the addition of type IV
collagen, whereas in  DDR1bDN-#206, apoptosis was
suppressed only by about 34%  (Figure 1). That is, it
was found that the apoptosis induced  by serum removal
was partially rescued by the addition of type 25 IV
collagen, and that the rescue was mediated by DDRlb.
(2) Apoptosis induction activity of anti-human DDRlb
rabbit  polyclonal antibody Whether or not the rabbit
polyclonal antibody described  in Example 1 suppresses
the cell protecting action of type IV  30 collagen was
determined. DDRIFL-#117 described in the previous
term (1) was dispersed in the Cell dissociation buffer
(Invitrogen Company) and once washed with 10 mL of
PBS, after  which it was suspended in a serum-free
DMEM comprising 800  g/mL of type IV collagen (Sigma
Company) to obtain a cell 



as density of 2x104 cells/50 L. 50 gL of the
above-described  75 cell suspension was dispensed to a
flat-based 96-well plate, to  which non-immunized
rabbit IgG (Jackson immunoresearch Company)  or the
rabbit polyclonal antibody described in Example 1,
diluted to various concentrations with serum-free
DMEM, was s added at 50 gL per well in advance. For
comparison, cells were  also dispensed to wells
containing the serum-free DMEM alone in  the same
manner. After the cells were cultured in a 5% gaseous
carbon dioxide stream at 37C for 3 days, the apoptosis
induced  in each cell type was detected using Cell
Death Detection io ELISAPLOs (Roche Diagnostics
Company). The cell protection  inhibitory activity
with the addition of each polyclonal  antibody at 1
mg/mL was calculated relative to the absorbance
change induced by the addition of type IV collagen
(apoptosis  index) as 100%; because inhibitory
activity values of 1.7% for 15 non-immunized rabbit
IgG, 58.6% for IgG purified from rAS1, and  46.3% for
IgG purified from rAS2 were obtained (Figure 2), it
was shown that the anti-DDRlb rabbit polyclonal
antibody  inhibited the binding of type IV collagen
and DDRlb, and  nullified the cell protecting action
of type IV collagen. 20 [Example 3] Apoptosis
induction activity of anti-human DDRlb  rabbit
polyclonal antibody (2) Whether or not the rabbit
polyclonal antibody described  in Example 1 suppresses
the cell protecting action of type IV  collagen was
determined. The cancer cell line HCT116, wherein 25
DDR1b was not forcibly expressed, was dispersed in the
Cell  dissociation buffer (Invitrogen Company) and
once washed with  10 mL of PBS, after which it was
suspended in a serum-free DMEM  comprising 100 g/mL of
type IV collagen (Sigma Company) to  obtain a cell
density of 2x104 cells/50 L. 50 sL of the 3o
above-described cell suspension was dispensed to a
flat-based  96-well plate, to which non-immunized
rabbit IgG (Jackson  Immunoresearch Company) or the
rabbit polyclonal antibody  described in Example 1,
diluted to various concentrations with  serum-free
DMEM, was added at 50 L per well in advance. For 35
comparison, cells were also dispensed to wells
containing the  76 serum-free DMEM alone in the same
manner. After the cells were  cultured in a 5% gaseous
carbon dioxide stream at 37C for 3  days, the
apoptosis induced in each cell type was detected
using Caspase-Glo" 3/7 Assay (Promega Company). The
inhibitory 



5 activity with the addition of each polyclonal
antibody at 33  pg/mL was calculated relative to the
absorbance change induced  by the addition of type IV
collagen (apoptosis index) as 100%;  because cell
protection inhibitory activity values of 0% for
non-immunized rabbit IgG, 290% for IgG purified from
rAS1, and 10 139% for IgG purified from rAS2 were
obtained (Figure 3), it  was shown that the anti-DDR1b
rabbit polyclonal antibody  inhibited the binding of
type IV collagen and DDRlb, nullified  the cell
protecting action of type IV collagen, and induced
apoptosis in the cancer cell line HCT116. 15
Industrial Applicability The neutralizing antibody of
the present invention is  useful as, for example, a
prophylactic/therapeutic agent for  cancers (e.g.,
breast cancer, ovarian cancer, colorectal cancer, 20
lung cancer, pancreatic cancer and the like), a cancer
cell  apoptosis inducer, a cancer cell growth
suppressant, a DDR1  antagonist and the like. This
application is based on a patent application No.
2005-74065 filed in Japan on March 15, 2005, the
contents of  25 which are incorporated in full herein
by this reference. 77 Claims  1. A neutralizing
antibody against a protein comprising the  same or
substantially the same amino acid sequence as that 5
shown by SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5, SEQ ID
NO:7 or  SEQ ID NO:9, or a partial peptide thereof or
a salt thereof.  2. The neutralizing antibody of claim
1, which neutralizes the  apoptosis-inhibitory
activity resulting from the collagen 1o binding to a
protein comprising the same or substantially the  same
amino acid sequence as that shown by SEQ ID NO:1, SEQ
ID  NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or
a partial  peptide thereof or a salt thereof. 15 3.
The neutralizing antibody of claim 1, which
neutralizes the  cancer cell growth stimulation
resulting from the collagen  binding to a protein
comprising the same or substantially the  same amino
acid sequence as that shown by SEQ ID NO:1, SEQ ID
NO:3, SEQ ID NO:S, SEQ ID NO:7 or SEQ ID NO:9, or a
partial 20 peptide thereof or a salt thereof. 4. The
neutralizing antibody of claim 2 or 3, wherein the
collagen is type IV collagen. 25 5. The neutralizing
antibody of claim 1, wherein the  



neutralizing antibody is an antibody against the
polypeptide  which amino acid sequence is from the
22nd to the 416th of that  shown by SEQ ID NO:3 or a
partial peptide thereof or a salt  thereof. 30 6. The
neutralizing antibody of claim 1, prepared by the DNA
immunization method. 7. The neutralizing antibody of
claim 1, wherein the  35 neutralizing antibody is a
polyclonal antibody. 78 8. The neutralizing antibody
of claim 1, wherein the  neutralizing antibody is a
monoclonal antibody. 5 9. The neutralizing antibody of
claim 1, wherein the  neutralizing antibody is a
humanized antibody. 10. The neutralizing antibody of
claim 1, wherein the  neutralizing antibody is a human
antibody. 10 11. A medicament comprising a
neutralizing antibody against a  protein comprising
the same or substantially the same amino  acid
sequence as that shown by SEQ ID NO:1, SEQ ID NO:3,
SEQ ID  NO:5, SEQ ID NO:7 or SEQ ID NO:9, or a partial
peptide thereof  15 or a salt thereof. 12. An
antagonist for a protein comprising the same or
substantially the same amino acid sequence as that
shown by SEQ  ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ
ID NO:7 or SEQ ID NO:9, 20 or a partial peptide
thereof or a salt thereof, which comprises  the
neutralizing antibody against a protein comprising the
same  or substantially the same amino acid sequence as
that shown by  SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5,
SEQ ID NO:7 or SEQ ID  NO:9, or a partial peptide
thereof or a salt thereof. 25 13. An apoptosis inducer
comprising a neutralizing antibody  against a protein
comprising the same or substantially the same  amino
acid sequence as that shown by SEQ ID NO:1, SEQ ID
NO:3,  SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or a
partial peptide  3o thereof or a salt thereof. 14. A
cancer cell growth suppressant comprising a
neutralizing  antibody against a protein comprising
the same or substantially  the same amino acid
sequence as that shown by SEQ ID NO:1, SEQ 35 ID NO:3,
SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or a partial
79 peptide thereof or a salt thereof. 



15. A cancer prophylactic/therapeutic agent comprising
a  neutralizing antibody against a protein comprising
the same or  s substantially the same amino acid
sequence as that shown by SEQ ID NO:l, SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9,  or a partial
peptide thereof or a salt thereof. 16. The agent of
claim 15, wherein the cancer is breast cancer,  io
ovarian cancer, colorectal cancer, lung cancer or
pancreatic  cancer. 17. A cancer
prophylactic/therapeutic method comprising
administering, to a mammal, an effective amount of a
15 neutralizing antibody against a protein comprising
the same or  substantially the same amino acid
sequence as that shown by SEQ  ID NO:1, SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9,  or a partial
peptide thereof or a salt thereof. 20 18. A use of a
neutralizing antibody against a protein  comprising
the same or substantially the same amino acid
sequence as that shown by SEQ ID NO:l, SEQ ID N0:3,
SEQ ID NO:5,  SEQ ID NO:7 or SEQ ID NO:9, or a partial
peptide thereof or a  salt thereof, for producing a
cancer prophylactic/therapeutic 25 agent. 80 SEQUENCE
LISTING  <110> Takeda Pharmaceutical Company Limited
<120) PROPHYLACTIC/THERAPEUTIC AGENT FOR CANCER  <130>
A6794 <150> JP 2005-74065  <151> 2005-3-15  <160> 29
<210> 1  <211> 876  <212> PRT  <213> Human  <400> 1
Met 61y Pro Glu Ala Lou Ser Ser Lou Lou Lou Lou Lou
Lou Val Ala  5 10 15  Ser Gly Asp Ala Asp Not Lys Gly
His Phe Asp Pro Ala Lys Cys Arg 20 25 30  Tyr Ala Lou
Gly Met Gin Asp Arg Thr lie Pro Asp Ser Asp Ile Ser
35 40 45 Ala Ser Ser Ser Trp Ser Asp Ser Thr Ala Ala
Arg His Ser An Lou  50 55 60  Glu Ser Ser Asp Gly Asp
Gly Ala Trp Cys Pro Ala Sly Ser Val Phe  



65 70 75 80  Pro Lys Giu Glu Glu Tyr Lou Gin Val Asp
Lou Gin Arg Lou His Lou 85 90 95  Val Ala Lou Val Gly
Thr Gin Sly Arg His Ala Gly Gly Lou Gly Lys  100 105
110 Glu Phe Ser Arg Ser Tyr Arg Lou Arg Tyr Sar Arg
Asp Sly Arg Arg  115 120 125  Trp Met Gly Trp Lys Asp
Arg Trp Gly Gin Glu Val Ile Ser Sly Asn 130 135 140
Glu Asp Pro Glu Gly Val Val Lou Lys Asp Lou Gly Pro
Pro Met Val  145 150 155 160  Ala Arg Lou Val Arg Phe
Tyr Pro Arg Ala Asp Arg Val Not Ser Val 165 170 175
Cys Lou Arg Val Glu Lou Tyr Gly Cys Lou Trp Arg Asp
Gly Lou Lou  180 185 190 Ser Tyr Thr Ala Pro Val Sly
Gin Thr Met Tyr Lou Ser Slu Ala Val  195 200 205  Tyr
Lou Asn Asp Ser Thr Tyr Asp Sly His Thr Val Sly Sly
Lou Gin 210 215 220  Tyr Gly Gly Lou Gly Gin Lou Ala
Asp Giy Val Val Gly Lou Asp Asp  225 230 235 240  Phe
Arg Lys Ser Gin Glu Lou Arg Val Trp Pro Gly Tyr Asp
Tyr Val 245 250 255  Sly Trp Ser Asn His Ser Phe Ser
Sar Gly Tyr Val Giu Met Glu Phe  260 265 270 Slu Phe
Asp Arg Lou Arg Ala Phe Gin Ala Met Gin Val His Cys
Asn  275 280 285  Asn Met His Thr Lou Sly Ala Arg Lou
Pro Gly Gly Val Glu Cys Arg 290 295 300  Phe Arg Arg
Sly Pro Ala Met Ala Trp Glu Sly Stu Pro Met Arg His
305 310 315 320  Asn Lou Gly Gly Asn Lou Gly Asp Pro
Arg Ala Arg Ala Val Ser Val 325 330 335  Pro Lou Gly
Gly Arg Val Ala Arg Pho Lou Gin Cys Arg Rho Lou Phe
340 345 350 Ala Gly Pro Trp Lou Lou Phe Ser Glu lie
Sot Phe Ile Sor Asp Val  355 360 365  Val Asn Asn Sot
Ser Pro Ala Lou Gly Sly Thr Phe Pro Pro Ala Pro 370
375 380  Trp Trp Pro Pro Sly Pro Pro Pro Thr Asn Phe
Sor Ser Lou Glu Lou  385 390 395 400  Glu Pro Arg Gly
Gin Gin Pro Val Ala Lys Ala 6lu Gly Ser Pro Thr 



405 410 415  Ala lie Lou Ile Sly Cys Lou Val Ala Ile
lie Lou Lou Lou Lou Lou  420 425 430 lie tie Ala Lou
Met Lou Trp Arg Lou His Trp Arg Ar 435 440 g Lou Lou
Ser  5 (1) Lys Ala Ulu Arg Arg Val Lau Ulu Glu Glu Leu
Thr Val His Lou Ser  450 455 460 Val Pro Gly Asp Thr
lie Lou lie Asn Asn Arg Pro Giy Pro Arg Glu  465 470
475 480  Pro Pro Pro Tyr Gin Glu Pro Arg Pro Arg Gly
Asn Pro Pro His Ser 485 490 495  Ala Pro Cys Val Pro
Asn Gly Ser Ala Tyr Ser Gly Asp Tyr Met Glu  500 505
510 Pro Glu Lys Pro Gly Ala Pro Lou Lou Pro Pro Pro
Pro Gin Asn Ser  515 520 525  Val Pro His Tyr Ala Ulu
Ala Asp Ile Val Thr Lau Gin 61y Val Thr 530 535 540
Gly Gly Asn Thr Tyr Ala Val Pro Ala Lou Pro Pro Gly
Ala Val Gly  545 550 555 560  Asp Gly Pro Pro Arg Val
Asp Phe Pro Arg Ser Arg Lou Arg Phe Lys 565 570 575
Glu Lys Lau Gly Glu Gly Gin Phe Gly Glu Val His Lou
Cys Ulu Val  580 585 590 Asp Ser Pro Gin Asp Lou Val
Ser Lou Asp Phe Pro Lou Asn Val Arg  595 600 605  Lys
Gly His Pro Lau Lau Val Ala Val Lys lie Lau Arg Pro
Asp Ala 610 615 620  Thr Lys Asn Ala Arg Asn Asp Phe
Lau Lys Ulu Val Lys Ile Not Sar  625 630 635 640  Arg
Lou Lys Asp Pro Asn lie Ile Arg Lou Lou Gly Val Cys
Val Gin 645 650 655  Asp Asp Pro Lou Cys Met Ile Thr
Asp Tyr Met Ulu Asn Gly Asp Lou  660 665 670 Asn Gin
Phe Lou Ser Ala His Gin Lou Ulu Asp Lys Ala Ala Glu
Gly  675 680 685  Ala Pro Gly Asp Gly Gin Ala Ala Gin
Gly Pro fir Ile Ser Tyr Pro 690 695 700  Met Lou Lau
His Val Ala Ala Gin lie Ala Ser Gly Met Arg Tyr Lau
705 710 715 720  Ala Thr Lou Asn Phe Val His Arg Asp
Lou Ala Thr Arg Asn Cys Lou 725 730 735  



Val Gly Ulu Asn Phe Thr lie Lys lie Ala Asp Phe Giy
Met Sot Arg  740 745 750 Asn Lau Tyr Ala Gly Asp Tyr
Tyr Arg Val Gin Gly Arg Ala Val Lou  755 760 765  Pro
Ile Arg Trp Met Ala Trp Ulu Cys lie Lou Not Gly Lys
Phe Thr 770 775 780  Thr Ala Ser Asp Val Trp Ala Phe
Gly Val Thr Lau Trp Ulu Val Lau  785 790 795 800  Met
Lou Cys Arg Ala Gin Pro Phe Gly Gin Lou Thr Asp Ulu
Gin Val 805 810 815  lie Glu Asn Ala Gly Ulu Phe Phe
Arg Asp Gin Giy Arg Gin Val Tyr  820 825 830 Lau Ser
Arg Pro Pro Ala Cys Pro Gin Gly Lau Tyr Glu Lou Not
Lou  835 840 845  Arg CCyss Trp Ser Arg Glu Sor Glu
Gin Arg Pro 8Pro 60 Phe Ser Gin Lou  855 His Arg Phe
Lou Ala Ulu Asp Ala Lau Asn Thr Val  865 870 875
<210> 2 <211> 2628  <212> DNA  <213> Human  <400> 2
atgggaccag aggocctgtc atatttaotg otgctgctot tggtggoaag
tggagatgot 60  gacatgaagg gacattttga tootgocaag
tgoogctatg cootgggoat goaggaccgg 120  acoatcccag
acagtgaoat ototgottoc agctootggt cagattcoao tgoogcocgo
180  oaoagoaggt tggagagoag tgaoggagat ggggootggt
gcocogoagg gtoggtgttt 240  ooeaaggagg aggagtaott
goaggtggat ctacaacgao tgoacotggt ggctotggtg 300
ggcaccoagg gacggoatgo ogggggcatg ggoaaggagt totocoggag
otaccggctg 360  ogttactccc gggatggtcg cogctggatg
ggotggaagg acogotgggg toaggaggtg 420  atotcaggca
atgaggacco tgagggagtg gtgotgaagg aocttgggoc occcatggtt
480  gcocgaotgg ttcgottota oooocgggot gaoogggtca
tgagcgtotg tctgogggta 540  gagototatg gotgoototg
gagggatgga ctootgtott acaocgccco tgtggggoag 600
aoaatgtatt tatotgaggc ogtgtacoto aaogaotcoa cotatgaogg
acatacogtg 660  ggcggaotgc agtatggggg totgggccag
otggoagatg gtgtggtggg gotggatgac 720  tttaggaaga
gtoaggagot gogggtotgg ccaggotatg actatgtggg atggagoaao
780  (2) cacagcttct ccagtggcta tgtggagatg gagtttgagt
ttgaccggct gagggootto 840  caggotatgo aggtccaotg
taaoaaoatg caoacgctgg gagooogtot gcctggcggg 900
gtggaatgto gottcoggog tggocctgoo atggootggg agggggagoo
catgogooao 960  aacotagggg gcaacotggg ggaoocoaga
gooogggctg tctoagtgoo ccttggcggo 1020  ogtgtggoto
gotttotgoa gtgoogotto ototttgogg ggoootggtt actottoago
1080  



gaaatctoot toatctotga tgtggtgaac aattoototo oggcaotggg
aggoaccttc 1140  cogcoagcco ootggtggco gootggooca
ootccoaooa acttoagoag cttggagotg 1200  gagccoagag
gcoagoagoc ogtggooaag gocgaaggga gooogacogo catcotoatc
1260  ggotgcotgg tggcoatcat octgotootg otgotoatoa
ttgoootcat gotctggogg 1320  otgoaotggo gcaggctcot
oagoaaggot gaaoggaggg tgttggaaga ggagotgaog 1380
gttoaoctot otgtocotgg ggacactatc ctoatcaaca acogcooagg
tootagagag 1440  ccaoccccgt aocaggagoo ooggoctogt
gggaatcogo ocoactcogo tccctgtgto 1500  occaatggot
ctgoctaoag tggggactat atggagootg agaagccagg cgocccgott
1560  otgoccocao ctcccoagaa cagcgtocoo cattatgoog
aggotgaoat tgttaocctg 1620  oagggcgtca ccgggggoaa
cacctatgot gtgcctgoao tgocoooagg ggcagtoggg 1680
gatgggccco coagagtgga tttccotoga totcgaotoo gottoaagga
gaagottggo 1740  gagggccagt ttggggaggt goacotgtgt
gaggtcgaca goootoaaga tctggttagt 1800  ottgatttco
coottaatgt gogtaaggga cacootttgo tggtagctgt caagatotta
1860  oggcoagatg ocaccaagaa tgcoaggaat gatttcctga
aagaggtgaa gatoatgtog 1920  aggotoaagg acccaaacat
oattoggctg otgggogtgt gtgtgoagga ogaoocooto 1980
tgcatgatta ctgactacat ggagaaoggc gacotcaacc agttootcag
tgcccaooag 2040  otggaggaca aggcagcoga gggggococt
ggggacgggc aggctgogoa ggggoccaco 2100  atoagotacc
oaatgotgot goatgtggca goccagatog ootcoggcat gogctatotg
2160  gccaoactca actttgtaca tcgggacctg gccacgcgga
aotgcctagt tggggaaaat 2220  ttoacoatca aaatcgcaga
ctttggcatg agooggaacc totatgctgg ggactattao 2280
ogtgtgcagg googggoagt gotgocoatc cgctggatgg cotgggagtg
catootcatg 2340  gggaagttoa cgaotgogag tgacgtgtgg
gcctttggtg tgaoootgtg ggaggtgotg 2400  atgototgta
gggoooagco ctttgggcag otcacogaog agcaggtcat cgagaaogcg
2460  ggggagttct tccgggaoca gggccggoag gtgtacctgt
cooggoogoc tgcctgoccg 2520  cagggcctat atgagotgat
gottoggtgo tggagcoggg agtctgagoa gogaccacoc 2580
ttttcccago tgcatcggtt cotggcagag gatgcactca acacggtg
2628  <210> 3 <211> 913  <212> PRT  <213> Human  <400>
3 Met Gly Pro Glu Ala Leu Ser Ser Lau Lau Lau Lau Lau
Lau Val Ala  5 10 15  Ser Gly Asp Ala Asp Met Lys Gly
His Phe Asp Pro Ala Lys Cys Arg 20 25 30  Tyr Ala Lou
Gly Met Gin Asp Arg Thr Ile Pro Asp Ser Asp Ile Ser
35 40 45 Ala Ser Ser Ser Trp Ser Asp Ser Thr Ala Ala
Arg His Ser Arg Lou  50 55 60  Glu Ser Ser Asp Gly Asp
Gly Ala Trp Cys Pro Ala Gly Ser Val Phe  65 70 75 80
Pro Lys Glu Glu Glu Tyr Lou Gin Val Asp Lou Gin Arg
Lou His Lou 



85 90 95  Val Ala Lou Val Gly Thr Gin Gly ;r0g His Ala
Gly 61y ~'uu 61y Lys  Glu Phe Ser Arg Ser Tyr Arg Lou
Arg Tyr Ser Arg Asp Gly Arg Arg  115 120 125 Trp Met
Gly Trp Lys Asp Arg Trp Gly Gin Glu Val Ile Ser Gly
Asn  130 135 140  Glu Asp Pro Glu Gly Val Val Lau Lys
Asp Lou Gly Pro Pro Not Val  145 150 155 160  Ala Arg
Lou Val Arg His Tyr Pro Arg Ala Asp Arg Val Met Ser
Val 165 170 175  Cys Lou Arg 1all Glu Lou Tyr Gly Cis
Lou Trp Arg Asp Gly Lou Lou  Ser Tyr Thr Ala Pro Val
Gly Gin Thr Met Tyr Lau Ser Glu Ala Val  195 200 205
Tyr Lau Asn Asp Ser Thr Tyr Asp Giy His Thr Val Ely
Gly Lou Gin  210 215 220  Tyr Gly Gly Lou Gly Gin Lou
Ala Asp Gly Val Val Ely Lou Asp Asp  225 230 235 240
Phe Arg Lys Ser Gin Glu Lou Arg Val Trp Pro Gly Tyr
Asp Tyr Val 245 250 255  Gly Trp Ser Asn His Ser Phe
Ser Ser Gly Tyr Val 61u Not 61u Pho  260 265 270 Giu
Phe Asp Arg Lou Arg Ala Phe Gin Ala Met Gin Val His
Cys Asn  275 280 285  (3) Asn Met His Thr Lou 61y Ala
Arg Lou Pro Gly Gly Val Glu Cys Arg  290 295 300 Phe
Arg Arg lily Pro Ala Met Ala Trp Glu Gly Glu Pro Net
Arg His  305 310 315 320  Asn Lou Gly Gly Asn Lou Gly
Asp Pro Arg Ala Arg Ala Val Ser Val 325 330 335  Pro
Lou Gly Gly Arg Val Ala Arg Phe Lou Gin Cys Arg Phe
Lou Phe  340 345 350 Ala lily Pro Trp Lou Lou Phe Ser
Glu Ile Ser Phe Ile Ser Asp Val  355 360 365  Val Asn
Asn Ser Ser Pro Ala Lou lily lily Thr Phe Pro Pro Ala
Pro 370 375 380  Trp Trp Pro Pro lily Pro Pro Pro Thr
Asn Phe Ser Ser Lou Glu Lou  385 390 395 400  Glu Pro
Arg Gly Gin Gin Pro Val Ala Lys Ala GIu 61y Ser Pro
Thr 405 410 415  Ala Ile Lou Ile Gly Cys Lou Val Ala
Ile Ile Lou Lou Lou Lou Lou  420 425 430 



Ile Ile Ala Lou Met Lou Trp Arg Lou His Trp Arg Arg
Lau Lou Ser  435 440 445  Lys Ala 6lu Arg Arg Val Lou
GIu Glu GIu Lou Thr Val His Lou Sor 450 455 460  Val
Pro lily Asp Thr Ile Lou Ile Asn Asn Arg Pro Gly Pro
Arg 6lu  465 470 475 480  Pro Pro Pro Tyr Gln Glu Pro
Arg Pro Arg Gly Asn Pro Pro His Ser 485 490 495  Ala
Pro Cys Val Pro Asn Gly Ser Ala Lou Lou Lou Ser Asn
Pro Ala  500 505 510 Tyr Arg Lou Lou Lou Ala Thr Tyr
Ala Arg Pro Pro Arg Gly Pro 61y  515 520 525  Pro Pro
Thr Pro Ala Trp Ala Lys Pro Thr Asn Thr Gin Ala Tyr
Ser 530 535 540  Gly Asp Tyr Met Glu Pro Glu Lys Pro
61y Ala Pro Lou Lou Pro Pro  545 550 555 560  Pro Pro
Gin Asn Ser Val Pro His Tyr Ala Glu Ala Asp Ile Val
Thr 565 570 575  Lou Gin Giy Val Thr 61y Gly Asn Thr
Tyr Ala Val Pro Ala Lou Pro  580 585 590 Pro Gly Ala
Val Gly Asp Gly Pro Pro Arg Val Asp Phe Pro Arg Ser
595 600 605  Arg Lou Arg Phe Lys Glu Lys Lou GIy Glu
Gly Gin Phe Gly Glu Val 610 615 620  His Lou Cys GIu
Val Asp Ser Pro GIn Asp Lou Val Ser Lou Asp Phe  625
630 635 640  Pro Lou Asn Val Arg Lys Gly His Pro Lou
Lou Val Ala Val Lys Ile 645 650 655  Lou Arg Pro Asp
Ala Thr Lys Asn Aia Arg Asn Asp Phe Lou Lys 6lu  660
665 670 Val Lys Ile Met Ser Arg Lou Lys Asp Pro Asn
Ile Ile Arg Lou Lou  675 680 685  61y Val Cys Val Gin
Asp Asp Pro Lou Cys Not Ile Thr Asp Tyr Met 690 695
700  Glu Asn Gly Asp Lou Asn Gin Phe Lou Ser Ala His
Gin Lou Giu Asp  705 710 715 720  Lys Ala Ala Glu Gly
Ala Pro Giy Asp lily Gin Ala Ala Gin GIy Pro 725 730
735  Thr Ile Ser Tyr Pro Met Lou Lou His Val Ala Ala
Gin Ile Ala Ser  740 745 750 Gly Met Arg Tyr Lou Ala
Thr Lou Asn Rho Val His Arg Asp Lou Ala  755 760 765  



Thr Arg Asn Cys Lou Val Gly Glu Asn Phe Thr Ile Lys
Ile Ala Asp 770 775 780  Phe Gly Not Ser Arg Asn Lou
Tyr Ala GIy Asp Tyr Tyr Arg Val Gin  785 790 795 800
Gly Arg Ala Val Lou Pro Ile Arg Trp Met Ala Trp Glu
Cys Ile Lou 805 810 815  Met Gly Lys Phe Thr Thr Ala
Ser Asp Val Trp Ala Phe Gly Val Thr  820 825 830 Lou
Trp Giu Val Lou Met Lou Cys Arg Ala Gin Pro Phe 61y
Gin Lou  835 840 845  Thr Asp Glu Gin Val Ile GIu Asn
Ala Gly Glu Phe Phe Arg Asp Gin 850 855 860  Gly Arg
Gin Val Tyr Lou Ser Arg Pro Pro Ala Cys Pro Gin Gly
Lou  865 870 875 880  Tyr Glu Lou Met Lou Arg Cys Trp
Ser Arg Glu Ser Glu Gin Arg Pro 885 890 895  ,(4) Pro
Phe Ser Gin Leu His Arg Phe Lau Ala Glu Asp Ala Lau Mn
Thr  900 905 910  Val <210> 4  <211> 2739  <212> DNA
<213> Human  <400> 4 atgggaccag aggoootgto atctttaotg
ctgctgctct tggtggoaag tggagatgct 60  gacatgaagg
gacattttga tcctgocaag tgocgctatg cootgggoat goaggacogg
120  acaatoccag acagtgacat ctctgcttoc agotoottggt
cagattooao tgocgccogo 180  caoagcaggt tggagagoag
tgaoggggat ggggootggt gcocogoagg gtcggtgttt 240
cccaaggaggaggagtaott gcaggtggat ctacaaogao tgoacctggt
ggctotggtg 300  ggoaacooagg gacggcatgo ogggggcotg
ggoaaggagt totccoggag otaccggotg 360  cgttactcco
gggatggtcg ccgctggatg ggotggaagg aocgctgggg toaggaggtg
420  atotcaggoa atgaggacoo tgagggagtg gtgotgaagg
aocttgggcc coccatggtt 480  gocogaotgg ttogottota
coocogggct gacogggtca tgagcgtctg totgogggta 540
gagototatg gotgcctotg gagggatgga otcctgtott aoaocgcoco
tgtggagaag 600  acaatgtatt tatctgaggo cgtgtacctc
aacgactcca cctatgacgg acatacogtg 660  ggcggactgo
agtatggggg totgggocag otggcagatg gtgtggtggg gotggatgac
720  tttaggaaga gtcaggagct gogggtotgg ocaggctatg
aotatgtggg atggagcaac 780  cacagottot ccagtggota
tgtggagatg gagtttgagt ttgaocggct gagggootto 840
caggctatgc aggtccactg taacaacatg caoacgatgg gagocogtct
gcotggcggg 900  gtggaatgto gottooggog tggccctgcc
atggcctggg agggggagco oatgcgccao 960  aacotagggg
goaacotggg ggaccocaga gooogggctg totcagtgoc oottggoggc
1020  



cgtgtggotc gctttctgoa gtgcogottc ototttgcgg ggocotggtt
actottoago 1080  gaaatctcct tcatototga tgtggtgaac
aattcctoto oggcaotggg aggoacotto 1140  oogocagccc
cctggtggco gcctggcoca cotccoacca acttoagcag ottggagatg
1200  gagocoagag gocagoagcc ogtggocaag googagggga
gcoogacogo catcotcato 1260  ggotgootgg tggooatcat
cctgotcctg ctgctcatca ttgccctoat gototggcgg 1320
ctgcactggc gcaggotoot cagoaaggct gaacggaggg tgttggaaga
ggagctgacg 1380  gttcaoctot otgtccctgg ggacactato
ctcatcaaca accgoccagg tcotagagag 1440  ccacccccgt
acoaggagoo coggoctogt gggaatccgo cccactotgc tccctgtgto
1500  cccaatggot ctgcgttgot gotctccaat coagoctacc
gcotccttot ggccaottac 1560  gooogtoccc otcgaggcco
gggcccocoo acaccogoot gggccaaacc caccaacacc 1620
caggoctaoa gtggggacta tatggagcot gagaagocag gogcocogot
totgccccoa 1680  ootooccaga acagogtoco ccattatgoo
gaggotgaca ttgttacoct goagggcgto 1740  accgggggoa
acaoctatgo tgtgootgca ctgococcag gggcagtogg ggatgggccc
1800  occagagtgg atttocctog atotogacto cgottoaagg
agaagcttgg ogagggccag 1860  tttggggagg tgcacctgtg
tgaggtogao agccctcaag atotggtoag tottgatttc 1920
ccccttaatg tgogtaaggg acaccctttg otggtagctg tcaagatott
acggccagat 1980  gooaccaaga atgocaggaa tgatttoctg
aaagaggtga agatcatgtc gaggotcaag 2040  gaccoaaaca
tcattoggot gctgggcgtg tgtgtgoagg acgaocccot otgcatgatt
2100  actgactaca tggagaacgg cgacctcaao cagttoctca
gtgcccacca gotggaggao 2160  aaggoagoog agggggoccc
tggggaoggg oaggctgogc aggggocoac oatcagotac 2220
ccaatgotgc tgcatgtggc agocoagato goctcoggoa tgcgctatot
ggccacaotc 2280  aaotttgtac atogggacct ggocaogogg
aactgootag ttggggaaaa tttoacoato 2340  aaaatogcag
aotttggoat gagooggaac otctatgctg gggaotatta cogtgtgcag
2400  ggacgggoag tgotgoccat ccgctggatg gcotgggagt
goatoctoat ggggaagttc 2460  aogaotgoga gtgacgtgtg
ggcctttggt gtgaoccotgt gggaggtgot gatgctotgt 2520
agggcocago cotttgggoa gotcaaogao gagcaggtoa togagaacgo
gggggagttc 2580  ttccgggaco agggccggca ggtgtaootg
tocoggoogo otgootgooc goagggoota 2640  tatgagctga
tgottcggtg otggagoogg gagtttgagc agcgaccacc cttttoccag
2700  otgoatcggt tcctggcaga ggatgoactc aacaoggtg 2739
<210> 5 <211> 919  <212> PRT  <213> Human  <400> 5 Met
Gly Pro Glu Ala Lou Ser Ser Lau Lou Lou Lou Lou Leu
Val Ala  5 10 15  Ser Gly Asp Ala Asp Met Lys Gly His
Phe Asp Pro Ala Lys Cys Arg 20 25 30  Tyr Ala Lou Gly
Met Gin Asp Arg Thr lie Pro Asp Ser Asp lie Ser  35 40
45 Ala Ser Ser Ser Trp Ser Asp Ser Thr Ala Ala Arg His
Ser Arg Lou  50 55 60  



(5) Glu Ser Ser Asp Gly Asp Gly Ala Trp Cys Pro Ala
Gly Ser Val Phe  65 70 75 80  Pro Lys Glu GIu 6lu Tyr
Lou Gin Val Asp Lou Gin Arg Lau His Lou 85 90 95  Val
Ala Lau Val Gly Thr Gin Gly Arg His Ala Gly Gly Lou
Gly Lys  100 105 110 Glu Phe Ser Arg Ser Tyr Arg Leu
Arg Tyr Ser Arg Asp Gly Arg Arg  115 120 125  Trp Met
Gly Trp Lys Asp Arg Trp 61y Gin Glu Val Ile Ser Gly
Asn 130 135 140  Glu Asp Pro Glu Gly Val Val Lou Lys
Asp Lou Gly Pro Pro Met Val  145 150 155 160  Ala Arg
Lou Val Arg Phe Tyr Pro Arg Ala Asp Arg Val Met Ser
Val 165 170 175  Cys Lou Arg Val Glu Lau Tyr Gly Cys
Lou Trp Arg Asp Gly Lou Lou  180 185 190 Ser Tyr Thr
Ala Pro Val Gly Gin Thr Met Tyr Lou Ser Glu Ala Val
195 200 205  Tyr Lou Asn Asp Ser Thr Tyr Asp 61y His
Thr Val Gly Sly Lou Gin 210 215 220  Tyr Gly Gly Lau
Gly Gin Lou Ala Asp Gly Val Val Gly Lou Asp Asp  225
230 235 240  Phe Arg Lys Ser Gin Glu Lou Arg Val Trp
Pro Gly Tyr Asp Tyr Val 245 250 255  Gly Trp Ser Asn
His Ser Phe Ser Ser Gly Tyr Val Glu Met Glu Phe  260
265 270 Glu Phe Asp Arg Lou Arg Ala Phe Gin Ala Met
Gin Val His Cys Asn  275 280 285  Asn Met His Thr Lou
61y Ala Arg Lou Pro GIy GIy Val Glu Cys Arg 290 295
300  Phe Arg Arg Gly Pro Ala Met Ala Trp Glu 61y 6lu
Pro Met Arg His  305 310 315 320  Asn Lou Sly 61y Asn
Lou Gly Asp Pro Arg Ala Arg Ala Val Ser Val 325 330
335  Pro Lou Sly Sly Arg Val Ala Arg Phe Lou Gin Cys
Arg Phe Lou Phe  340 345 350 Ala Gly Pro Trp Lou Lou
Phe Ser Glu Ile Ser Phe Ile Ser Asp Val  355 360 365
Val Asn Asn Ser Ser Pro Ala Lou Sly Gly Thr Phe Pro
Pro Ala Pro 370 375 380  Trp Trp Pro Pro 61y Pro Pro
Pro Thr Asn Phe Ser Ser Lou 6lu Lou  



385 390 395 400  Glu Pro Arg Gly Gin Gin Pro Val Ala
Lys Ala Glu Sly Ser Pro Thr 405 410 415  Ala Ile Leu
Ile Gly Cys Lou Val Ala Ile Ile Lou Lou Lou Lau Lou
420 425 430 Ile Ile Ala Lou Met Lou Trp Arg Lou His
Trp Arg Arg Lou Lou Ser  435 440 445  Lys Ala Glu Arg
Arg Val Lou Glu GIu Glu Lou Thr Val His Lou Ser 450
455 460  Val Pro Gly Asp Thr Ile Lou Ile Asn Asn Arg
Pro Gly Pro Arg Giu  465 470 475 480  Pro Pro Pro Tyr
Gin Glu Pro Arg Pro Arg Gly Asn Pro Pro His Ser 485
490 495  Ala Pro Cys Val Pro Asn Sly Ser Ala Lou Lou
Lou Sar Asn Pro Ala  500 505 510 Tyr Arg Leu Lou Lou
Ala Thr Tyr Ala Arg Pro Pro Arg 61y Pro Gly  515 520
525  Pro Pro Thr Pro Ala Trp Ala Lys Pro Thr Asn Thr
Gin Ala Tyr Ser 530 535 540  Gly Asp Tyr Met Glu Pro
Giu Lys Pro 61y Ala Pro Lou Lou Pro Pro  545 550 555
560  Pro Pro Gin Asn Ser Val Pro His Tyr Ala GIu Ala
Asp Ile Val Thr 565 570 575  Lou Gin Sly Val Thr Gly
Sly Asn Thr Tyr Ala Val Pro Ala Lou Pro  580 585 590
Pro Gly Ala Val Sly Asp Ely Pro Pro Arg Val Asp Phe
Pro Arg Ser  595 600 605  Arg Lou Arg Phe Lys GIu Lys
Lou Gly Glu Gly Gin Phe Gly 6lu Val 610 615 620  His
Lou Cys Glu Val Asp Ser Pro Gin Asp Lou Val Ser Lou
Asp Phe  625 630 635 640  Pro Lou Asn Val Arg Lys Gly
His Pro Lou Lou Val Ala Val Lys Ile 645 650 655  Lou
Arg Pro Asp Ala Thr Lys Asn Ala Ser Phe Sar Lou Phe
Ser Arg  660 665 670 (6) Asn Asp Phe Lou Lys Glu Val
Lys Ile Met Ser Arg Lou Lys Asp Pro  675 680 685 Asn
Ile Ile Arg Lou Lou Gly Val Cys Val Gin Asp Asp Pro
Lou Cys  690 695 700  Met Ile Thr Asp Tyr Met Glu Asn
Gly Asp Lou Asn Gin Phe Lou Ser  705 710 715 720  



Ala His Gin Lou Glu Asp Lys Ala Ala Glu Gly Ala Pro
Giy Asp Gly 725 730 735  Gin Ala Ala Gin Gly Pro Thr
lie Ser Tyr Pro Met Lou Lou His Val  740 745 750 Ala
Ala Gin Ile Ala Ser Gly Met Arg Tyr Lou Ala Thr Lou
Asn Phe  755 760 765  Val His Arg Asp Lou Ala Thr Arg
Asn Cys Lou Val 61y Glu Asn Phe 770 775 780  Thr Ile
Lys Ile Ala Asp Phe Giy Met Ser Arg Asn Lou Tyr Ala
Gly  785 790 795 800  Asp Tyr Tyr Arg Val Gin Gly Arg
Ala Val Lou Pro Ile Arg Trp met 805 810 815  Ala Trp
Glu Cys Ile Lou Met Guy Lys Pho Thr Thr Ala Ser Asp
Val  820 825 830 Trp Ala Phe Gly Val Thr Lou Trp Guu
Val Lou Met Lou Cys Arg Ala  835 840 845  Gin Pro Phe
Gly Gin Lou Thr Asp Glu Gin Val Ile Giu Asn Ala Gly
850 855 860  Glu Phe Phe Arg Asp Gin Gly Arg Gin Val
Tyr Lou Ser Arg Pro Pro  865 870 875 880  Ala Cys Pro
Gin Gly Lou Tyr Glu Lou Met Lou Arg Cys Trp Ser Arg
885 890 895  Glu Ser Glu Gin Arg Pro Pro Phe Ser Gin
Lou His Arg Phe Lou Ala  900 905 910  Glu Asp Ala Lou
Asn Thr Val 915  <210> 6 <211> 2757  <212> DNA  <213>
Wyman  <400> 6 atgggaccag aggcootgto atctttaotg
otgotgotot tggtggoaag tggagatgct 60  gacatgaagg
gacattttga tcctgccaag tgoogotatg cootgggcat goaggaccgg
120  acoatoccag aagtgacat ctotgottoc agotcctggt
oagattccac tgccgcoogo 180  caoagcaggt tggagagcag
tgacggggat ggggcctggt gccccgoagg gtoggtgttt 240
cocaaggagg aggagtactt gaggtggat ctaoaacgac tgoacotggt
ggotetggtg 300  ggoaoccagg gacggcatgc cgggggatg
ggoaaggagt tctccoggag ctacggctg 360  ogttaotcoc
gggatggtog cogotggatg ggctggaagg acogctgggg tcaggaggtg
420  atctcaggoa atgaggaccc tgagggagtg gtgotgaagg
acottgggco accatggtt 480  gccogactgg ttogcttota
cccccgggct gacagggtca tgagogtotg totgcgggta 540 tat
ctgagg c gagggatgga oto asga ctcca atatg agg a cat
acogtg 6 600  acaatgtatt ggggactgo agtatggggg
tttggggag ctggcagatg gtgtggtggg gctggatgac 720  



tttaggaaga gtcaggagot gogggtctgg ccaggctatg actatgtggg
atggagaac 780  caagottot ocagtggota tgtggagatg
gagtttgagt ttgacggct gagggcottc 840  caggctatgc
aggtocactg taacaaoatg acacgctgg gagcccgtotgcctggoggg
900  aacotagggg gcaacctggg ggaccocaga goccgggctg
tctoagtgcc ccttggoggo 1020  ogtgtggctc gotttotgoa
gtgocgctto ctctttggg ggcatggtt actottoago 1080
gaaatotoot toatototga tgtggtgaac aattcctctc oggoaotggg
aggoacotto 1140  cogocagooc octggtgga gootggccca
octoccacca aottoagcag ottggagotg 1200  gagocoagag
gocagoagoc ogtggocaag gccgagggga gocogacogo oatootcato
1260  otgcaotggc goaggctcct agcaaggot gaacggaggg
tgttggaaga ggagctgacg 1380  gttcaootot otgtccctgg
ggacaotato ctcatoaaca accgccagg tcotagagag 1440
ccacooocgt accaggagoc ccggcotgt gggaatccgo acactagc
tocctgtgto 1500  cccaatggot otgcgttgot gctotocaat
ccagcotaco gootcottct ggooaottac 1560  goocgtoccc
otogaggoco gggoocccoo aaooogcct gggcoasacc accaacaoo
1620  caggootaca gtggggaota tatggagcot gagaagccag
gogooccgot tctgcocaa 1680  cotcocoaga aoagogtooo
cattatgcc gaggotgaoa ttgttaccot goagggcgto 1740
accgggggoa acacotatgo tgtgcotgca otgoooocag gggcagtcgg
ggatgggac 1800  cccagagtgg atttoootcg atotogacto
gcttcaagg agaagottgg cgagggocag 1860  tttggggagg
tgcacctgtg tgaggtogao agccctcaag atctggttag tottgatttc
1920  ccccttaatg tgcgtaaggg aaccotttg ctggtagctg
toaagatott acggocagat 1980 2040  atcatgtoga ggotcaagga
cc aaacatc attcggotgo tgggogtgtg tgtgcaggao 2100  (7)
gaccccctot goatgattac tgactacatg gagaacggcg acotoaacca
gttoctcagt 2160  gocoacoago tggaggacaa ggoagcogag
ggggoccctg gggacgggoa ggctgogoag 2220  gggccoaacca
tcagctacoc aatgotgctg catgtggoag occagatogo ctccggoatg
2280  cgctatotgg ccacactcaa ctttgtacat ogggacctgg
ccacgoggaa ctgoctagtt 2340  ggggaaaatt toaccatoaa
aatogcagao tttggcatga gcoggaacot ctatgotggg 2400
gactattacc gtgtgcaggg cogggcagtg otgoocatco gctggatggc
otgggagtgo 2460  atcctcatgg ggaagttoac gactgcgagt
gacgtgtggg cctttggtgt gaccctgtgg 2520  gaggtgctga
tgctctgtag ggcccagccc tttgggcagc tcaccgacga goaggtcato
2580  gagaacgogg gggagttctt cogggacoag ggccggcagg
tgtacctgtc ccggccgcct 2640  gcotgoccgc agggcotata
tgagotgatg ottcggtgot ggagooggga gtotgagoag 2700
cgacoaooot tttoccagot goatoggttc otggcagagg atgoactoaa
cacggtg 2757  <210> 7 <211> 508  <212> PRI  <213>
Human  <400> 7 Met Sly Pro Glu Ala Lou Ser Ser Lou Lou
Lau Lou Lou Lou Val Ala  5 10 15  Ser Sly Asp Ala Asp
Met Lys Illy His Phe Asp Pro Ala Lys Cys Arg 20 25 30
Tyr Ala Lou Sly Met Gin Asp Arg Thr Ile Pro Asp Sar
Asp Ile Ser  



35 40 45 Ala Ser Sar Ser Trp Ser Asp Ser Thr Ala Ala
Arg His Ser Arg Lou  50 55 60  Glu Ser Ser Asp Sly Asp
Gly Ala Trp Cys Pro Ala Gly Ser Val Phe  65 70 75 80
Pro Lys Glu Glu Glu Tyr Lou Gin Val Asp Lou GIn Arg
Lou His Lou 85 90 95  Val Ala Lou Val Gly Thr Gin Gly
Arg His Ala Gly Sly Lou Gly Lys  100 105 110 Glu Phe
Ser Arg Ser Tyr Arg Lou Arg Tyr Ser Arg Asp Sly Arg
Arg  115 120 125  Trp Met Gly Trp Lys Asp Arg Trp Gly
Gin 6lu Vol Ile Ser S1y Asn 1 13 140  Glu Asp Pro Glu
Gly Val Va55l Lou Lys Asp Lou Gly Pro Pro Met Val  145
150 155 . 160  Ala Arg Lou Val Arg Phe Tyr Pro Arg Ala
Asp Arg Val Met Ser Val 165 170 175  Cys Lou Arg Val
Glu Lou Tyr fly Cys Lou Trp Arg Asp Sly Lou Lou  180
185 190 Ser Tyr Thr Ala Pro Val Sly GIn Thr Met Tyr
Lou Ser Glu Ala Val  195 200 205  Tyr Lou Asn Asp Ser
Thr Tyr Asp Sly His Thr Val Gly Gly Lou Gin 210 215
220  Tyr Sly Illy Lou Gly Gin Lou Ala Asp Illy Val Val
Gly Lou Asp Asp  225 230 235 240  Phe Arg Lys Sar GIn
Ski Lou Arg Val Trp Pro Gly Tyr Asp Tyr Val 245 250
255  Gly Trp Sar Asn His Ser Phe Ser Ser Sly Tyr Val
Glu Met Glu Phe  260 265 270 Glu Phe A~p Arg Lou Arg
Ala Phe Gin Ala Met Gin Val His Cys Asn  55 280 285
Asn Met His Thr Lou Gly Ala Arg Lou Pro GIy Gly Val
SIu Cys Arg 290 295 300  Phe Arg Arg Illy Pro Ala Met
Ala Trp Glu 61y Glu Pro Met Arg His  305 310 315 320
Asn Lou Sly Gly Asn Lou Gly Asp Pro Arg Ala Arg Ala
Val Ser Val 325 330 335  Pro Lou Sly Gly Arg Val Ala
Arg Phe Lou Gin Cys Arg Phe Lou Phe  340 345 350 Ala
Gly Pro Trp Lou Lou Phe Ser Glu Ile Ser Phe Ile Ser
Asp Val  355 360 365  Val Asn Asn Ser Ser Pro Ala Lou
Illy Sly Thr Phe Pro Pro Ala Pro 



370 375 380  Trp Trp Pro Pro Sly Pro Pro Pro Thr Asn
Phe Sar Ser Lou flu Lou  385 390 395 400  filu Pro Arg
Gly Gin Gin Pro Val Ala Lys Ala GIu GIy Ser Pro Thr
405 410 415  Ala Ile Lou Ile GIy Cys Lou Val Ala Ile
Ile Lou Lou Lou Lou Lou  420 425 430 Ile Ile Ala Lou
Met Lou Trp Arg Lou His Trp Arg Arg Lou Lou Ser  435
440 445  (8) Lys Ala Ulu Arg Arg Val Lou Glu Glu Glu
Lau Thr Val His Lou Ser  450 455 460 Val Pro Gly Asp
Thr Ile Lou Ile Asn Asn Arg Pro Gly Pro Arg Glu  465
470 475 480  Pro Pro Pro Tyr Gin Glu Pro Arg Pro Arg
Gly Asn Pro Pro His Ser 485 490 495  Ala Pro Cys Val
Pro Asn Gly Ser Gly Ala Pro Val 500 505  <210> 8 <211>
1524  <212> DNA  <213> Human  <400> 8 atgggaccag
aggccotgto atotttactg otgctgctot tggtggoaag tggagatgct
60  gacatgaagg gacattttga tootgccaag tgocgotatg
cootgggcat goaggaocgg 120  accatcccag acagtgacat
ctctgottoc agctootggt cagattccac tgocgocogo 180
oacagcaggt tggagagccg tgagggagtt ggggcctggt gooccgcagg
gtcggtgttt 240  cooaaggagg aggagtactt goaggtggat
ctacaacgac tgoacotggt ggctctggtg 300  ggoacocagg
gacggoatgo cgggggcctg ggoaaggagt totcooggag ctaccggctg
360  ogttactooo gggatggtcg ccgotggatg ggcttgaagg
acogotgggg tgagggagtg 420  atotcaggoa atgaggacco
tgagggagtg gtgotgaagg accttgggoo occcatggtt 480
gccogactgg ttcgottota cocccgggot gacogggtoa tgagogtotg
totgogggta 540  gagototatg gotgoctotg gagggatgga
otootgtctt acactgocoo tgtggggatg 600  aoaatgtatt
tatotgaggc ogtgtaootc aaogactoca ootatgaogg acataoogtg
660  ggcggaotgo agtatggggg totgggooag otggcagatg
gtgtggtggg gctggatgao 720  tttaggaaga gtoaggagot
gogggtctgg ccaggotatg agtatgtggg atggagoaac 780
cacagottot ocagtggcta tgtggagatg gagtttgagt ttgacoggct
gagggootto 840  caggctatgo aggtooaotg taacaaoatg
oacaogotgg gagcccgtct gcotggcggg 900  gtggaatgto
gottooggog tggoootgoo atggcctggg agggggagoo catgogocac
960  aacctagggg goaacotggg ggaccccaga gooogggctg
totcagtgoc cottggcggo 1020  ogtgtggoto gctttotgoa
gtgcogotto ototttgogg ggocotggtt actcttoago 1080
gaaatotcot tcatotctga tgtggtgaao aattoctoto oggoactggg
aggcacotto 1140  



ccgccagccc ootggtggco gcctggccoa octoccacca acttcagcag
ottggagotg 1200  gagoccagag gocagoagco ogtggocaag
googagggga goccgaoogo catcotcatc 1260  ggotgootgg
tggooatcat ootgotootg ctgctcatca ttgccotcat gctotggogg
1320  ctgcactggc gcaggctoot cagoaaggct gaaoggaggg
tgttggaaga ggagotgaog 1380  gttcacotct ctgtocctgg
ggacactatc otcatcaaca accgccoagg toctagagag 1440
ooaccocogt aocaggagoc ccggootogt gggaatcogo cccactcogc
tocctgtgto 1500  oooaatggct ctggtgoacc tgtg 1524
<210> 9 <211> 767  <212> PRT  <213> Human  <400> 9 Met
Gly Pro 6lu Ala Lou Ser Ser Lau Lou Lou Lou Lou Lou
Val Ala  5 10 15  Ser Gly Asp Ala Asp Not Lys GIy His
Phe Asp Pro Ala Lys Cys Arg 20 25 30  Tyr Ala Lou Gly
Not Gin Asp Arg Thr lie Pro Asp Ser Asp Ile Ser  35 40
45 Ala Ser Ser Ser Trp Ser Asp Ser Thr Ala Ala Arg His
Ser Arg Lou  50 55 60  6lu Ser Ser Asp Gly Asp GIy Ala
Trp Cys Pro Ala 6Iy Ser Val Phe  65 70 75 80  Pro Lys
Glu Glu Glu Tyr Lou Gin Val Asp Lou Gin Arg Lou His
Lou 85 90 95  Val Ala Lou Val GIy Thr Gin Gly Arg His
Ala GIy Gly Lou Gly Lys  100 105 110 Glu Phe Ser Arg
Ser Tyr Arg Lou Arg Tyr Ser Arg Asp 61y Arg Arg  115
120 125  Trp Met 6Iy Trp Lys Asp Arg Trp Gly Gin Glu
Val Ile Ser Gly Asn 130 135 140  Glu Asp Pro Glu Gly
Val Val Lou Lys Asp Lou Gly Pro Pro Not Val  145 150
155 160  Ala Arg Lou Val Arg Phe Tyr Pro Arg Ala Asp
Arg Val Met Ser Val 165 170 175  Cys Lou Arg Val Glu
Lou Tyr Gly Cys Lou Trp Arg Asp GIy Lou Lou  180 185
190 ,(9) Ser Tyr Thr Ala Pro Val Sly Gin Thr Met Tyr
Lou Sor Glu Ala Val  195 200 205 Tyr Lou Asn Asp Ser
Thr Tyr Asp Sly His Thr Val Sly Sly Lou Gin  210 215
220  Tyr Sly Sly Lou Sly Gin Lou Ala Asp Sly Val Val
Sly Lou Asp Asp  



225 230 235 240  Phe Arg Lys Ser Gin Glu Lou Arg Val
Trp Pro Sly Tyr Asp Tyr Val 245 250 255  Sly Trp Ser
Asn His Ser Phe Ser Ser Sly Tyr Val Glu Met Glu Phe
260 265 270 Glu Phe Asp Arg Lou Arg Ala Phe Gin Ala
Met Gin Val His Cys Asn  275 280 285  Asn Met His Thr
Lou Sly Ala Arg Lou Pro Sly Sly Val Glu Cys Arg 290
295 300  Phe Arg Arg Sly Pro Ala Met Ala Trp Glu Sly
Glu Pro Met Arg His  305 310 315 320  Asn Lou Sly Sly
Asn Lou Sly Asp Pro Arg Ala Arg Ala Val Ser Val 325
330 335  Pro Lou Sly Sly Arg Val Ala Arg Phe Lou Gin
Cys Arg Phe Lou Phe  340 345 350 Ala Sly Pro Trp Lau
Lou Phe Ser Glu lie Ser Phe lie Ser Asp Val  355 360
365  Val Asn Mn Ser Ser Pro Ala Lou Sly Gly Thr Phe
Pro Pro Ala Pro 370 375 380  Trp Trp Pro Pro Sly Pro
Pro Pro Thr Asn Phe Ser Ser Lou 6lu Lou  385 390 395
400  Glu Pro Arg Sly Gin Gin Pro Val Ala Lys Ala Glu
Sly Ser Pro Thr 405 410 415  Ala lie Lou lie Sly Cys
Lou Val Ala lie lie Lou Lou Lou Lou Lou  420 425 430
lie lie Ala Lou Met Lou Trp Arg Lou His Trp Arg Arg
Lou Lou Ser  435 440 445  Lys Val Lou Glu Ser His Pro
Arg Thr Arg Ser Pro Sly Lou Val Sly 450 455 460  lie
Arg Pro Thr Pro Lou Pro Val Ser Pro Met Ala Leu Val
His Lou  465 470 475 480  Cys Glu Val Asp Ser Pro Gin
Asp Lou Val Ser Lou Asp Phe Pro Lou 485 490 495  Asn
Val Arg Lys Sly His Pro Lou Lou Val Ala Val Lys Ile
Lou Arg  500 505 510 Pro Asp Ala Thr Lys Asn Ala Arg
Asn Asp Pha Lou Lys Glu Val Lys  515 520 525  lie Met
Ser Arg Lou Lys Asp Pro Asn Ile Ile Arg Lou Lou Sly
Val 530 535 540  Cys Val Gin Asp Asp Pro Lou Cys Met
lie Thr Asp Tyr Met Glu Asn  545 550 555 560  Sly Asp
Lou Asn Gin Phe Lou Ser Ala His Gin Lou Glu Asp Lys
Ala 



565 570 575  Ala Glu Sly Ala Pro Sly Asp Sly Gin Ala
Ala Gin Sly Pro Thr lie  580 585 590 Ser Tyr Pro Met
Lou Lou His Val Ala Ala Gin Ile Ala Ser Sly Met  595
600 605  Arg Tyr Lou Ala Thr Lou Asn Phe Val His Arg
Asp Lou Ala Thr Arg 610 615 620  Asn Cys Lou Val Sly
Glu Asn Phe Thr lie Lys lie Ala Asp Phe Sly  625 630
635 640  Met Ser Arg Asn Lou Tyr Ala Sly Asp Tyr Tyr
Arg Val Gin Sly Arg 645 650 655  Ala Val Lou Pro Ile
Arg Trp Met Ala Trp Glu Cys Ile Lou Met Sly  660 665
670 Lys Phe Thr Thr Ala Ser Asp Val Trp Ala Phe Sly
Val Thr Lou Trp  675 680 685  Glu Val Lou Met Lou Cys
Arg Ala Gin Pro Phe Sly Gin Lou Thr Asp 690 695 700
6lu Gin Val Ile Glu Asn Ala Sly Glu Phe Phe Arg Asp
Gin Sly Arg  705 710 715 720  Gin Val Tyr Lou Ser Arg
Pro Pro Ala Cys Pro Gin Sly Lou Tyr Glu 725 730 735
Lou Met Lou Arg Cys Trp Ser Arg Glu Ser Glu Gin Arg
Pro Pro Pha  740 745 750 Ser Gin Lou His Arg Phe Lou
Ala Glu Asp Ala Lou Asn Thr Val  755 760 765  <210> 10
<211> 2301 (10) <212> DNA  <213> Human  <400> 10
atgggaccag aggccotgtc atctttactg ctgctgctct tggtggoaag
tggagatgct 60  gacatgaagg gacattttga tcctgccaag
tgccgotatg ccctgggcat goaggacogg 120  accatcocag
acagtgacat ototgcttoo agctcotggt cagattccao tgcogoocgo
180  cacagcaggt tggagagoag tgacggggat ggggcotggt
gccccgcagg gtcggtgttt 240  cccaaggagg aggagtactt
gcaggtggat ctacaacgac tgcacctggt ggctotggtg 300
ggcacocagg gacggcatgc cgggggoctg ggcaaggagt tctoccggag
cteccggctg 360  cgttactccc gggatggtcg cogotggatg
gacttgaagg accgctgggg tgagggggtg 420  atctcaggca
atgaggaccc tgagggagtg gtgotgaagg accttgggoc ccccatggtt
480  gcoogactgg ttcgottcta cococgggct gaccgggtoa
tgagcgtctg totgcgggta 540  gagototatg gctgcototg
gagggatgga ctcotgtctt acaccgcccc tgtggggoag 600
acaatgtatt tatctgaggc cgtgtacctc aacgactcca cctatgacgg
aoataccgtg 660  



ggcggactgc agtatggggg tcttgcccag ctggcagatg gtgtggtggg
gctggatgac 120  tttaggaaga gtcaggagot gcgggtotgg
coaggotatg actatgtggg atggagcaac 780  cacagottot
ccagtggcta tgtggagatg gagtttgagt ttgaccggct gagggccttc
840  caggctatgc aggtccactg taacaacatg cacacgctgg
gagcccgtct gcctggcggg 900  gtggaatgtc gottcoggcg
tggocctgcc atggcotggg agggggagcc catgcgccac 960
aacctagggg gcaacotggg ggaccccaga gcccgggctg tctcagtgcc
ccttggoggo 1020  cgtgtggctc gctttotgca gtgacgctto
ctctttgcgg ggccotggtt actcttcago 1080  gaaatotoot
tcatctctga tgtggtgaac aattcctctc cggcactggg aggoacotto
1140  ccgcoagccc cotggtggoc gootggccca cotcocacca
acttcagcag cttggagctg 1200  gagcccagag gccagcagcc
cgtggccaag gocgagggga gcccgaccgc catoctoatc 1260
ggctgcotgg tggccatcat cctgctcctg ctgctcatca ttgccotcat
gctctggcgg 1320  ctgcactggc gcaggctcot cagcaaggtc
otagagagoc acccccgtac caggagcccc 1380  ggcctogtgg
gaatccgccc cactccgctc ootgtgtcco caatggotct ggtgcacctg
1440  tgtgaggtcg acagccctca agatctggtt agtottgatt
tcccccttaa tgtgcgtaag 1500  ggacaccott tgotggtagc
tgtcaagatc ttaoggocag atgccaccaa gaatgcoagg 1560
aatgatttco tgaaagaggt gaagatcatg tcgaggctca aggacccaaa
catcattcgg 1620  ctgctgggcg tgtgtgtgca ggacgacccc
ctctgoatga ttactgacta catggagaac 1680  ggcgacctca
accagttcct cagtgoocac cagotggagg acaaggoagc cgagggggcc
1740  cctggggacg ggcaggctgc gcaggggcco accatcagct
acccaatgct gctgcatgtg 1800  gcagcccaga tcgcotccgg
catgcgctat otggccacac tcaactttgt acatcgggac 1860
ctggocacgc ggaactgcct agttggggaa aatttoacca tcaaaatcgc
agaotttggc 1920  atgagccgga acctctatgc tggggaotat
tacogtgtgc agggccgggc agtgotgcoc 1980  atccgotgga
tggcctggga gtgoatccto atggggaagt tcacgactgc gagtgacgtg
2040  tgggcctttg gtgtgaccct gtgggaggtg ctgatgctct
gtagggccca gocctttggg 2100  cagctcaccg acgagcaggt
catcgagaac gogggggagt tcttcoggga ccagggccgg 2160
caggtgtacc tgtcocggcc gcctgcotgc cogcagggoc tatatgagot
gatgottcgg 2220  tgotggagoc gggagtctga gcagcgacca
cccttttccc agctgcatcg gttcotggca 2280  gaggatgcac
toaacacggt g 2301  <210> 11 <211> 29  <212> DNA <213>
Artificial Sequence  <220> <223> nucleotide sequence
of primer 1  <400> 11 aattggatcc atgggaccag aggccctgt
29  <210> 12 (211> 30  <212> DNA <213> Artificial
Sequence  <220> <223> nucleotide sequence of primer 2



<400> 12 aatgaattct cacaccgtgt tgagtgcatc 30  <210> 13
<211> 32  <212> DNA <213> Artificial Sequence (11)
<220>  <223> nucleotide sequence of primer 3  <400> 13
ccgotogagc cttcotggca gaggatgcac to 32  <210> 14 <211>
28  <212> DNA <213> Artificial Sequence  <220> <223>
nucleotide sequence of primer 4  <400> 14 tggctggoaa
ctagaaggca oagtcgag 28  <210> 15 <211> 536  <212> PRT
<213> Human  <400> 15 Met Gly Pro Glu Ala Lou Ser Ser
Lou Lou Lou Lou Lou Lou Val Ala  5 10 15  Ser Gly Asp
Ala Asp Met Lys Gly His Phe Asp Pro Ala Lys Cys Arg 20
25 30  Tyr Ala Lou 61y Not Gin Asp Arg Thr lie Pro Asp
Ser Asp Ile Ser  35 40 45 Ala Ser Ser Ser Trp Ser Asp
Ser Thr Ala Ala Arg His Ser Arg Lou  50 55 60  6lu Ser
Ser Asp 61y Asp Gly Ala Trp Cys Pro Ala Sly Ser Val
Phe  65 70 75 80  Pro Lys 6lu 6lu 6lu Tyr Lou Gin Val
Asp Lou Gin Arg Lou His Lou 85 90 95  Val Ala Lou ;al
Gly Thr Gin Sly Arg His Ala Sly 61y Lou Sly Lys  Glu
Phe Ser Arg Ser Tyr Arg Lou Arg Tyr Ser Arg Asp Gly
Arg Arg  115 120 125 Trp Met Gly Trp Lys Asp Arg Trp
Gly Gin Glu Val lie Ser Sly Asn  130 135 140  Glu Asp
Pro Glu Gly Val Val Lou Lys Asp Lou Gly Pro Pro Met
Val  



145 150 155 160  Ala Arg Lou Val Arg Phe Tyr Pro Arg
Ala Asp Arg Val Met Ser Val 165 170 175  Cys Lou Arg
Val 61u Lou Tyr Gly Cys Lou Trp Arg Asp 61y Lou Lou
180 185 190 Ser Tyr Thr Ala Pro Val Sly Gin Thr Met
Tyr Lou Ser 61u Ala Val  195 200 205  Tyr Lou Asn Asp
Ser Thr Tyr Asp Gly His Thr Val Ely 61y Lou Gin 210
215 220  .Tyr Sly Gly Lou Gly Gin Lou Ala Asp Sly Val
Val Sly Lou Asp Asp  225 230 235 240  Phe Arg Lys Ser
Gin Glu Lou Arg Val Trp Pro Gly Tyr Asp Tyr Val 245
250 255  Gly Trp Ser Asn His Ser Phe Ser Ser Sly Tyr
Val Glu Met Glu Phe  260 265 270 Glu Phe Asp Arg Lou
Arg Ala Phe Gin Ala Met Gin Val His Cys Asn  275 280
285  Asn Met His Thr Lou Gly Ala Arg Lou Pro Gly Ely
Val Glu Cys Arg 290 295 300  Phe Arg Arg Ely Pro Ala
Met Ala Trp Glu Sly Glu Pro Met Arg His  305 310 315
320  Asn Lou Gly Sly Asn Lou Sly Asp Pro Arg Ala Arg
Ala Val Ser Val 325 330 335  Pro Lou Sly Sly Arg Val
Ala Arg Phe Lou Gin Cys Arg Phe Lou Phe  340 345 350
Ala Sly Pro Trp Lou Lou Phe Ser Giu lie Ser Phe lie
Ser Asp Val  355 360 365  Val Asn Asn Ser Ser Pro Ala
Lou Gly Gly Thr Phe Pro Pro Ala Pro 370 375 380 (12)
Trp Trp Pro Pro Gly Pro Pro Pro Thr Asn Phe Ser Sir
Lou Glu Lou  385 390 395 400  Glu Pro Arg Gly Gin Gin
Pro Val Ala Lys Ala Glu Sly Ser Pro Thr 405 410 415
Ala Ile Lou Ile Gly Cys Lou Val Ala lie Ile Lou Lou
Lou Lou Lou  420 425 430 lie lie Ala Lou Met Lou Trp
Arg Lou His Trp Arg Arg Lou Lou Ser  435 440 445  Lys
Ala Glu Arg Arg Val Lou Glu Glu Glu Lou Thr Val His
Lou Ser 450 455 460  Val Pro Gly Asp Thr Ile Lou lie
Asn Asn Arg Pro Sly Pro Arg Glu  465 470 475 480  



Pro Pro Pro Tyr Gin Glu Pro Arg Pro Arg 61y Mn Pro Pro
His Ser 485 490 495  Ala Pro Cys Val Pro Asn Illy Ser
Ala Lou Lou Lou Ser Asn Pro Ala  500 505 510 Tyr Arg
Lou Lou Lou Ala Thr Tyr Ala Arg Pro Pro Arg Ala Phe
Lou  515 520 525  Ala Glu Asp Ala Lou Mn Thr Val 530
535  <210> 16 <211> 1608  <212> DNA  <213> Human
<400> 16 atgggacoag aggccctgto atctttactg ctgctgctct
tggtgacaag tggagatcct 60  gaoatgaagg gacattttga
toctgccaag tgcogctatg ccctgggcat gcaggacogg 120
accatoccag acagtgacat ctotgcttcc agotcctggt cagattocac
tgcogccogc 180  oaoagcaggt tggagagcag tgacggggat
ggggcctggt gccccgoagg gtcggtgttt 240  cccaaggagg
aggagtactt gcaggtggat ctacaacgac tgcacotggt ggotctggtg
300  ggcacccagg gacggcatgc cgggggcctg ggoaaggagt
totccoggag ctaccggctg 360  ogttactccc gggatggtog
oogctggatg ggotggaagg acogctgggg tgagggagtg 420
atctcaggca atgaggaccc tgagggagtg gtgctgaagg aocttgggoo
ccocatggtt 480  gcccgactgg ttcgcttcta cccccgggct
gaccgggtoa tgagcgtctg totgcgggta 540  gagctctatg
gotgcctctg gagggatgga ctcctgtctt acaccgcccc tgtggggoag
600  acaatgtatt tatctgaggc cgtgtacctc aacgaotcoa
octatgacgg acataccgtg 660  ggcggaotgo agtatggggg
tctgggccag cttggagatg gtgtggtggg gctggatgac 720
tttaggaaga gtcaggagot gcgggtotgg ccaggotatg aotatgtggg
atggagcaac 780  cacagottot ocagtggcta tgtggagatg
gagtttgagt ttgaccggot gagggootto 840  caggctatgo
aggtccactg taaoaacatg cacacgotgg gagcccgtct gcctggcggg
900  gtggaatgto gottccggog tggocotgcc atggcctggg
agggggagoo catgogcoao 960  aacotagggg goaacctggg
ggaccocaga gcccgggotg tctoagtgcc octtggcggc 1020
cgtgtggctc gctttctgca gtgocgcttc ototttgcgg ggocotggtt
actcttoago 1080  gaaatotcct tcatctctga tgtggtgaac
aattoctotc oggcactggg aggcacctto 1140  ccgccagccc
cctggtggoc gootggooca cotoccacca acttcagcag ottggagotg
1200  gagcocagag gccagoagoo ogtggcoaag gccgagggga
gcccgaccgo catcctcatc 1260  ggctgoctgg tggccatcat
cotgotcotg ctgctcatca ttgccctcat gctctggcgg 1320
ctgcaotggc goaggctcct cagcaaggct gaacggaggg tgttggaaga
ggagctgaog 1380  gttcacctct ctgtccotgg ggacactatc
ctcatcaaoa acogcccagg tcotagagag 1440  ocaocccogt
aocaggagco ccggactcgt gggaatccgc cccactctgc tooctgtgto
1500  cccaatggct ctgcgttgct gotctcoaat ocagcotaoo
gcotccttot ggocacttac 1560  goccgtccoc ctcgagcctt
ootggcagag gatgcactoa acacggtg 1608  <210> 17 <211> 22



<212> DNA <213> Artificial Sequence  <220> <223>
nucleotide sequence of primer 5  <400> 17 agagtggatt
tccctogatc to 22  <210> 18 <211> 20  <212> DNA <213>
Artificial Sequence (13) <220>  <223> nucleotide
sequence of primer 6  <400> 18 agggtgtcco ttacgcacat
20  <210> 19 <211> 24  <212> DNA <213> Artificial
Sequence  <220> <223> nucleotide sequence of TaqMan
probe 1  <400> 19 tgcacctgtg tgaggtcgac agoc 24  <210>
20 <211> 16  <212> DNA <213> Artificial Sequence
<220> <223> nucleotide sequence of primer 7  <400> 20
ccggcctcgt gggaat 16  <210> 21 (211> 18  <212> DNA
<213> Artificial Sequence  <220> <223> nucleotide
sequence of primer 8  <400> 21 cggtaggctg gattggag 18
<210> 22 <211> 22  <212> DNA 



<213> Artificial Sequence  <220> <223> nucleotide
sequence of TaqMan probe 2  <400> 22 cccaatggot
otgcgttgct go 22  <210> 23 <211> 27  <212> DNA <213>
Artificial Sequence  <220> <223> nucleotide sequence
of primer 9  <400> 23 atgaattcog ggctcccctc ggccttg 27
<210> 24 <211> 648  <212> PRT (14) <213> Hunan  <400>
24 Met Gly Pro Glu Ala Lou Ser Ser Lou Lou Lou Lou Lou
Lou Val Ala  5 10 15  Ser Gly Asp Ala Asp Met Lys Gly
His Phe Asp Pro Ala Lys Cys Arg 20 25 30  Tyr Ala Lou
Gly Met Gin Asp Arg Thr lie Pro Asp Ser Asp lie Ser
35 40 45 Ala Ser Ser Ser Trp Ser Asp Ser Thr Ala Ala
Arg His Ser Arg Lou  50 55 60  Glu Ser Ser Asp Gly Asp
Gly Ala Trp Cys Pro Ala Gly Ser Val Phe  65 70 75 80
Pro Lys Glu Glu 6lu Tyr Lou Gin Val Asp Lou Gin Arg
Lou His Lou 85 90 95  Val Ala Lou Val Gly Thr Gin Gly
Arg His Ala Gly 61y Lou Gly Lys  100 105 110 Glu Phe
Ser Arg Ser Tyr Arg Lou Arg Tyr Ser Arg Asp lily Arg
Arg  115 120 125  Trp Met Gly Trp Lys Asp Arg Trp lily
Gin Glu Val lie Ser Gly Asn 130 135 140  Glu Asp Pro
Glu Gly Val Val Lou Lys Asp Lou Gly Pro Pro Net Val
145 150 155 160  Ala Arg Lou Val Arg Phe Tyr Pro Arg
Ala Asp Arg Val Net Ser Val 165 170 175  Cys Lou Arg
Val Glu Lou Tyr Gly Cys Lou Trp Arg Asp Gly Lou Lou  



180 185 190 Ser Tyr Thr Ala Pro Val Gly Gin Thr Met
Tyr Lou Ser Glu Ala Val  195 200 205  Tyr Lou Asn Asp
Ser Thr Tyr Asp lily His Thr Val Gly Giy Lou GIn 210
215 220  Tyr Gly Gly Lou Gly Gin Lou Ala Asp Gly Val
Val Gly Lou Asp Asp  225 230 235 240  Phe Arg Lys Ser
Gin Glu Lou Arg Val Trp Pro Gly Tyr Asp Tyr Val 245
250 255  Gly Trp Ser Asn His Ser Phe Ser Ser Gly Tyr
Val Glu Not Glu Phe  260 265 270 6lu Phe Asp Arg Lou
Arg Ala Phe Gin Ala Net Gin Val His Cys Asn  275 280
285  Asn Met His Thr Lou Gly Ala Arg Lou Pro Gly Gly
Val Glu Cys Arg 290 295 300  Phe Arg Arg Gly Pro Ala
Met Ala Trp Glu Giy Glu Pro Met Arg His  305 310 315
320  Asn Lou Gly Gly Mn Lou Gly Asp Pro Arg Ala Arg
Ala Val Sar Val 325 330 335  Pro Lou Gly Gly Arg Val
Ala Arg Phe Lou GIn Cys Arg Pho Lou Phe  340 345 350
Ala Giy Pro Trp Lou Lou Phe Ser 61u lie Ser Phe Ile
Ser Asp Val  355 360 365  Val Asn Asn Ser Ser Pro Ala
Lou Gly Gly Thr Phe Pro Pro Ala Pro 370 375 380  Trp
Trp Pro Pro lily Pro Pro Pro Thr Asn Phe Sar Ser Lou
Giu Lou  385 390 395 400  Glu Pro Arg Gly GIn Gin Pro
Val Ala Lys Ala Glu Gly Ser Pro 61u 405 410 415  Phe
Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
Pro Ala  420 425 430 Pro Glu Lou Lou Gly Gly Pro Ser
Val Phe Lou Phe Pro Pro Lys Pro  435 440 445  Lys Asp
Thr Lou Met lie Ser Arg Thr Pro 6lu Val Thr Cys Val
Val 450 455 460  Val Asp Val Ser His Glu Asp Pro Glu
Val Lys Phe Asn Trp Tyr Val  465 470 475 480  Asp Gly
Val Glu Val His Asp Ala Lys Thr Lys Pro Arg Glu Glu
GIn 485 490 495  Tyr Asn Ser Thr Tyr Arg Val Val Ser
Val Lou Thr Val Lou His GIn  500 505 510 Asp Trp Lou
Asn lily Lys Glu Tyr Lys Cys Lys Val Sar Asn Lys Ala  



515 520 525  Lou Pro Ala Pro lie Glu Lys Thr Ile Ser
Lys Ala Lys Gly Gin Pro 530 535 540  Arg Glu Pro Gin
Val Tyr Thr Lou Pro Pro Ser Arg Asp Giu Lou Thr  545
550 555 560  Lys Asn Gin Val Ser Lou Thr Cys Lou Val
Lys Gly Phe Tyr Pro Ser 565 570 575  (15) Asp lie Ala
Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr
580 585 590 Lys Thr Thr Pro Pro Val Lou Asp Ser Asp
Gly Ser Phe Phe Lou Tyr  595 600 605  Ser Lys Lou Thr
Val Asp Lys Ser Arg Trp Gin Gin Giy Asn Val Phe 610
615 620  Ser Cys Ser Val Met His Glu Ala Lou His Asn
His Tyr Thr Gin Lys  625 630 635 640  Ser Lou Ser Lou
Ser Pro Gly Lys 645  <210> 25 <211> 1944  <212> DNA
<213> Human  <400> 25 atgggaccag aggcootgto atctttactg
ctgctgotct tggtggoaag tggagatgot 60  gacatgaagg
gacattttga tcotgccaag tgoogctatg coctgggcat goaggacogg
120  accatccoag acagtgaoat ctotgottoc agctootggt
cagattccao tgoogoccgc 180  cacagoaggt tggagagcag
toacgtggat ggggootggt gocccgcagg gtcggtgttt 240
oooaaggagg aggagtactt goaggtggat ctacaacgao tgcacctggt
ggototggtg 300  ggcaccoagg gacggoatgc cgggggoctg
ggcaaggagt totcccggag ctacoggctg 360  ogttactocc
gggatggtcg ocgctggatg ggotgaatgg accgotgggg tgagggggtg
420  atctcaggca atgaggaccc tgagggagtg gtgctgaagg
acottgggoo oocoatggtt 480  gcccgaotgg ttogottcta
cccoogggot gaccgggtca tgagogtotg totgogggta 540
gagctctatg gotgoototg gagggatgga otcotgtott acaccgccco
tgtggggcag 600  acaatgtatt tatctgaggc ogtgtacotc
aacgactcca cctatgacgg acataccgtg 660  ggcggaotgo
agtatggggg tctgggocag ctggcagatg gtgtggtggg gctggatgac
720  tttaggaaga gtoaggagct gcgggtotgg ooaggctatg
actatgtggg atggagcaac 780  cacagottot ccagtggcta
tgtgggagtg gagtttgagt ttgaccggct gagggcctto 840
caggctatgc aggtcoactg taacaaoatg oacacgotgg gagcccgtct
gootggcggg 900  gtggaatgtc gottooggog tggcootgoc
atggcctggg agggggagoo oatgogooao 960  aacctagggg
gcaacotggg ggaccccaga goocgggotg totcagtgoo ccttggcggc
1020  cgtgtggcto gotttotgoa gtgcogcttc ctctttgcgg
ggoootggtt actottoago 1080  gaaatotoct toatotctga
tgtggtgaac aattoototo oggoaotggg aggoacottc 1140  



ocgccagooo cotggtggoo gcotggccca cotoocacca acttcagoag
ottggagotg 1200  gagcccagag gooagoagoo ogtggocaag
googagggga goccggaatt coccaaatot 1260  tgtgacaaaa
ctoacaoatg cocaccgtgo coagcacotg aactcotggg gggaocgtca
1320  gtottootot tccocccaaa acccaaggac aocctcatga
totoccggao ccctgaggto 1380  acatgcgtgg tggtggacgt
gagccaogaa gaocotgagg toaagttcaa ctggtacgtg 1440
gacggogtgg aggtgcataa tgcoaagaca aagccgcggg aggagcagta
oaaoagoaog 1500  taoogtgtgg toagcgtoot oaocgtcotg
cacoaggact ggotgaatgg oaaggagtao 1560  aagtgcaagg
totocaacaa agocctocca gcococatcg agaaaaccat otccaaagcc
1620  aaagggcagc cccgagaacc acaggtgtac aooctgoccc
catocoggga tgagotgaco 1680  aagaaccagg tcagcotgac
ctgcotggtc aaaggcttot atoccagoga catcgccgtg 1740
gagtgggaga gcaatgggca gccggagaao aactacaaga ccacgoctoc
cgtgctggac 1800  tcogaoggot cottottoot otacagoaag
otcaccgtgg acaagagcag gtggcagcag 1860  gggaaogtot
totoatgoto ogtgatgcat gaggctctgc acaaccaota cacgoagaag
1920  agoototcoo tgtctcoggg We 1944  <210> 26 <211>
436  <212> PRT  <213> Human  <400> 26 Met 61y Pro Glu
Ala Lou Ser Ser Lou Lou Lou Lou Lou Lou Val Ala  5 10
15  Ser 61y Asp Ala Asp Met Lys 61y His Phe Asp Pro
Ala Lys Cys Arg 20 25 30  Tyr Ala Lou Gly Met Gin Asp
Arg Thr lie Pro Asp Ser Asp lie Ser  35 40 45 Ala Sor
Ser Ser Trp Ser Asp Ser Thr Ala Ala Arg His Ser Arg
Lou  50 55 60  Glu Ser Ser Asp 61y Asp Giy Ala Trp Cys
Pro Ala Gly Ser Val Phe  65 70 75 80  Pro Lys Glu Giu
Glu Tyr Lou Gin Val Asp Lou Gin Arg Lou His Lou 85 90
95  Val Ala Lou Val Gly Thr Gin Giy Arg His Ala Gly
61y Lou Gly Lys  100 105 110 Glu Phe Ser Arg Ser Tyr
Arg Lou Arg Tyr Ser Arg Asp Gly Arg Arg  (16) 115 120
125  Trp Met Gly Trp Lys Asp Arg Trp 61y Gin Glu Val
lie Ser Gly Asn 130 135 140  Glu Asp Pro Glu Gly Val
Val Lau Lys Asp Lou Gly Pro Pro Met Val  145 150 155
160  Ala Arg Lou Val Arg Phe Tyr Pro Arg Ala Asp Arg
Val Met Ser Val 165 170 175  



Cys Lou Arg Val Glu Lou Tyr Gly Cys Lou Trp Arg Asp
Gly Leu Leu  180 185 190 Ser Tyr Thr Ala Pro Val Gly
Gin Thr Met Tyr Lau Ser Glu Ala Val  195 200 205  Tyr
Leu Asn Asp Ser Thr Tyr Asp Gly His Thr Val Gly Giy
Lau Gin 210 215 220  Tyr Gly Gly Lou Gly Gin Lou Ala
Asp Gly Val Val Gly Lou Asp Asp  225 230 235 240  Phe
Arg Lys Ser Gin 6lu Lou Arg Val Trp Pro Gly Tyr Asp
Tyr Val 245 250 255  Gly Trp Ser Asn His Ser Phe Ser
Ser Gly Tyr Val Glu Met Glu Phe  260 265 270 Glu Phe
Asp Arg Lou Arg Ala Phhe0 Gin Ala Met Gin 285 His Cys
Mn  27 Asn Not Hisss Thr Lou 61y Ala Arg Lou Pro Gly
61y Val Glu Cys Arg 290 295 300  Phe Arg Arg Gly Pro
Ala Met Ala Trp Giu Ely 6lu Pro Met Arg His  305 310
315 320  Asn Lau Gly Gly Asn Lou Gly Asp Pro Arg Ala
Arg Ala Val Ser Val 325 330 335  Pro Lou Gly Giy Arg
Val Ala Arg Phe Lou Gin Cys Arg Phe Lau Phe  340 345
350 Ala Gly Pro Trp Lou Leu Phe Ser Glu Ile Ser Phe
Ile Ser Asp Val  355 360 365  Val Asn Asn Ser Ser Pro
Ala Lou Gly Gly Thr Phe Pro Pro Ala Pro 370 375 380
Trp Trp Pro Pro Gly Pro Pro Pro Thr Asn Phe Ser Ser
Lou Glu Lau  385 390 395 400  Glu Pro Arg Gly Gin Gin
Pro Val Ala Lys Ala 6lu lily Ser Pro 6lu 405 410 415
Phe Asp Ile Lys Lou Ile Asp Thr Val Asp Lau 6lu Asp
Tyr Lys Asp  420 425 430  Asp Asp Asp sp <210> 27
<211> 1308  (212> DNA  <213> Hunan  <400> 27
atgggaocag aggoootgtc atctttactg otgotgotot tgttggoaag
tggagatgct 60  gacatgaagg gacattttga tcotgooaag
tgoogotatg cootgggoat goaggaccgg 120  accatccoag
acagtgacat ototgottoo agotcotggt cagattooao tgocgccago
180  caoagoaggt tggagagoag tgacggagat ggggootggt
goccogoagg gtoggtgttt 240  oooaaggagg aggagtaott
goaggtggat otaoaacgac tgoacotggt ggototggtg 300  



ggoacooagg gacggoatgc cgggggootg ggcaaggagt tctoccggag
otacoggctg 360  cgttaotccc gggatggtog ocgctggatg
ggctggaagg accgctgggg tgagggagtg 420  atotcaggca
atgaggacco tgagggagtg gtgotgaagg acottgggoo ococatggtt
480  gccogaotgg ttcgottota cocoogggot gacogggtoa
tgagogtctg totgogggta 540  gagototatg gotgoototg
gagggatgga ctoctgtott acaoogccoo tgtggggoag 600
acaatgtatt tatotgaggo ogtgtaocto aacgactooa cotatgacgg
acatacogtg 660  ggoggactgc agtatggggg tgtgggooag
ctggcagatg gtgtggtggg gotggatgao 720  tttaggaaga
gtoaggagot gogggtotgg coaggotatg aotatgtggg atggagoaac
780  cacagottot coagtggota tgtgggagtg gagtttgagt
ttgacoggot gagggoottc 840  caggotatgo aggtocaotg
taaoaacatg cacaogotgg gagcoogtct gectggcggg 900
gtggaatgto gottooggog tggocotgoo atggcotggg agggggagcc
catgcgccao 960  aacctagggg gcaaootggg ggacoccaga
gccogggotg totcagtgoo octtggcggc 1020  cgtgtggotc
gotttctgoa gtgcogotto ototttgogg ggooctggtt actcttoago
1080  gaaatotoot toatototga tgtggtgaao aattoctoto
oggcaotggg aggcaootto 1140  cogccagoco cotggtggoo
goctggooca ootoocaoca aottoagoag cttggagotg 1200
gagocoagag gocagoagoo ogtggcoaag gcogagggga geooggaatt
ogatatcaag 1260  ottatogata cogtogacct ogaggattao
aaggatgaog acgataag 1308  <210> 28 <211> 30 (17) <212>
DNA <213> Artificial Sequence  <220> <223> nucleotide
sequence of primer 10  <400> 28 aattgaattc cccaaatctt
gtgacaaaao 30  <210> 29 <211> 29  <212> DNA <213>
Artificial Sequence  <220> <223> nucleotide sequence
of primer 11  <400> 29 aattctcgag tcatttaccc ggagaoagg
29  (18) 






