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Disclosed herein are a composition and a kit for diagnosing
renal cell carcinoma. The composition and kit employ, as a
renal cell carcinoma marker, nicotinamide N-methyltrans-
ferase, L-plastin, secretagogin, NM23A, CapG, which is an
actin regulatory protein, and/or C4a anaphylatoxin.
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DIAGNOSTIC COMPOSITION AND KIT FOR
RENAL CELL CARCINOMA

TECHNICAL FIELD

[0001] The present invention relates to a composition and a
kit for diagnosing renal cell carcinoma.

BACKGROUND ART

[0002] Tumors that develop in the kidney include renal cell
carcinoma (in adults), Wilms tumor (in children) and uncom-
monly sarcoma.

[0003] Kidney cancer can be diagnosed through evaluation
of imaging and biochemical tests. Imaging methods include
computed tomography (CT) scanning and angiography. Bio-
chemical evaluation involves using a probe such as an anti-
body that binds specifically to a diagnostic marker, whichis a
kidney cancer-specific protein or gene that is up- or down-
regulated specifically in the tissues of kidney cancer.

[0004] Many biochemical diagnostic methods based on
using a kidney cancer-specific mRNA or protein have been
developed to detect renal cell carcinoma. For example, Inter-
national Pat. Publication No. W02005/024603 employs the
differential expression of a gene between normal and tumor
tissues. Lein, M. et al. suggested that MMP-2, which is over-
expressed in kidney cancer, may be useful as a diagnostic
marker of kidney cancer (International Journal of Cancer,
2000, Vol. 85, p 801-804). Also, TNFRSF7, which is
expressed at high levels when renal function is abnormal, has
the potential as a diagnostic marker for kidney cancer (Nakat-
suji, T., Clinical and Exprerimental Medicine, 2003, Vol. 2, p
192-196). Other proteins which are overexpressed by kidney
cancer and thus useful as diagnostic markers of kidney can-
cer, include MCM3AP (JP Pat. Publication No. 2005-
520536), KRT19 (JP Pat. Publication No. 2005-507997),
SLK4 (W02002/06339), FGF2 (Miyake, H. et al., 1996,
Cancer Research, Vol. 56, p 2440-2445), MMP14 (Kitagawa,
Y., 1999, Journal of Urology, Vol. 162, p 905-909), and
ERBB2 (Freeman, M. R., 1989, Cancer Research, Vol. 49, p
6221-6225). Further, International Pat. Publication Nos.
W02006/099485A2 and WO2003/046581 and U.S. Pat.
Publication No. 2006/0183120A1 disclose methods of diag-
nosing kidney cancer based on using specific diagnostic
markers.

[0005] The present invention has been completed based on

using proteins specific to renal cell carcinoma as diagnostic
markers therefor.

DISCLOSURE
Technical Problem

[0006] It is therefore an object of the present invention to
provide a composition for diagnosing renal cell carcinoma.
[0007] It is another object of the present invention to pro-
vide a kit for diagnosing renal cell carcinoma.

[0008] It is a further object of the present invention to
provide a method of screening a therapeutic agent for renal
cell carcinoma.
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[0009] Tt is yet another object of the present invention to
provide a method of screening a substance that causes renal
cell carcinoma.

Technical Solution

[0010] Inone aspect,the present invention relates to a com-
position for diagnosing renal cell carcinoma.

[0011] The composition for diagnosing renal cell carci-
noma includes an antibody binding specifically to nicotina-
mide N-methyltransferase (NNMT), L-plastin, secretagogin
(SCGN), NM23A, CapG, which is an actin regulatory pro-
tein, and/or C4aANA, which is a fragment that is released
from the C4 complement by protelytic cleavage and have an
anaphylatoxin part.

[0012] Nicotinamide N-methyltransferase (NNMT) is an
enzyme that catalyzes the N-methylation of nicotinamide. It
has rarely been known to have an association with cancer. The
enzyme consists of 264 amino acids (see, SEQ ID No. 1 for
the amino acid sequence thereof and SEQ ID No. 2 for the
nucleotide sequence thereof), and has a molecular weight of
29.6 kDa. Two-dimensional electrophoresis analysis accord-
ing to the present invention revealed that the enzyme has an
isoelectric point (pI) of 5.12 and a molecular weight of 29.2
kDa. The nucleotide and amino acid sequences thereof are
disclosed herein, and also can be located in the Genbank
database (Gene ID: U08021.1) and the Swiss-PROT database
(Swiss-PROT: P40261&U08021).

[0013] Plastins belong to a subclass of actin-binding pro-
teins. Two major isoforms have been characterized: T-plastin
and I-elastin. L-plastin (also known as LLCP-1) is present
predominantly in hematopoietic cells, but has also been found
in diverse types of tumor cells during carcinogenesis. It has
not been known if L-plastin is involved in kidney cancer. It
consists of 627 amino acids (see, SEQ ID No. 3 for the amino
acid sequence thereof and SEQ ID No. 4 for the nucleotide
sequence thereof), and has a molecular weight of 70.8 kDa.
Two-dimensional electrophoresis analysis according to the
present invention revealed that L-plastin has an isoelectric
point (pI) of 4.83 and a molecular weight of 67.03 kDa. The
nucleotide and amino acid sequences of L-plastin are dis-
closed herein, and also can be located in the Genbank data-
base (Gene ID: M22300) and the Swiss-PROT database
(Swiss-PROT: P13796).

[0014] Secretagogin (SCGN) is expressed predominantly
in the pancreas, yet also at low levels in other tissues. It has
also been found in sera from patients having cerebral
ischemia. It consists of 276 amino acids (see, SEQ ID No. 5
for the amino acid sequence thereof and SEQ ID No. 6 for the
nucleotide sequence thereof), and has a molecular weight of
32.2 kDa. Two-dimensional electrophoresis analysis accord-
ing to the present invention revealed that SCGN has an iso-
electric point (pI) of 4.68 and a molecular weight of 32.5kDa.
A recentreport showed that SCGN is differentially expressed
in tumors of the human brain (APMIS, 2007 April, 115(4):
319-26). The nucleotide and amino acid sequences of SCGN
are disclosed herein, and also can be located in the Genbank
database (Gene 1D: Y16752) and the Swiss-PROT database
(Swiss-PROT: 076038).

[0015] NM23 genes exhibit reduced mRNA expression
levels in metastatic tumor cells. A NM23 gene encodes a
polypeptide that consists of 152 amino acids (see, SEQ 1D
No. 7 for the amino acid sequence thereof and SEQ 1D No. 8
for the nucleotide sequence thereof) which has a predicted
molecular weight of 16.9 kDa. Two-dimensional electro-
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phoresis analysis according to the present invention revealed
that the NM23 A protein has a pl of 5.8 and a molecular weight
of 17.3 kDa. The inventors of this application found that
NM23A is highly expressed in kidney tumor tissues. The
nucleotide and amino acid sequences of NM23A are dis-
closed herein, and also can be located in the Genbank data-
base (Gene ID: NM__198175 & NP__937818).

[0016] Theactin regulatory protein CapG reversibly blocks
the barbed ends of actin filaments, and plays an important role
in regulating cytoplasmic and nuclear structures. The CapG
protein is overexpressed in pancreatic cancer (Gut. 2007
January, 56(1):95-106, Epub 2006 Jul. 17) and in oral squa-
mous cell carcinoma (BMC Cancer. 2008 Feb. 1, 8:39). CapG
overexpression has been recently reported to affect the motil-
ity and spread of wmor cells. The CapG protein consists of
238 amino acids (see, SEQ 1D No. 9 for the amino acid
sequence thereof and SEQ ID No. 10 for the nucleotide
sequence thereof). Two-dimensional electrophoresis analysis
according to the present invention revealed that the CapG
protein has a pI of 6.3 and a molecular weight of 40.6 kDa.
The nucleotide and amino acid sequences of CapG are dis-
closed herein, and also can be located in the Genbank data-
base (Gene ID: Ul12026) and the Swiss-PROT database
(Swiss-PROT: P40121).

[0017] C4aANA is an activation peptide that is released
from the complement C4, mediating local inflammatory reac-
tions in the blood, through cleavage of the complement C4
and possesses anaphylatoxin activity. Renal cell carcinoma
patients show increased plasma levels of C4aANA. The
C4aANA is a peptide fragment of 245 amino acids, which
correspond to a sequence spanning positions from 710 to 945
of complement C4-A precursor (Swiss-PROT: POCOL4; see,
SEQ ID No. 11 for the amino acid sequence thereof and SEQ
ID No. 12 for the nucleotide sequence thereof). There has
been no report describing that the peptide is present at
elevated levels inkidney cancer and other types of cancer. The
nucleotide and amino acid sequences of C4aANA are dis-
closed herein, and also can be located in the Swiss-PROT
database (Swiss-PROT: POCOL4 & K02403).

[0018] The aforementioned proteins are referred herein to
as “renal cell carcinoma markers” for convenience.

[0019] As isdescribed in the below examples, the renal cell
carcinoma marker proteins are expressed in renal cell carci-
noma patients, or are expressed at higher levels than those in
kidney tissues of normal individuals or in normal tissues of
the kidney.

[0020] The composition for diagnosing renal cell carci-
noma according to the present invention may be directly or
indirectly used to identify renal cell carcinoma development
and to monitor renal cell carcinoma progression and/or
response to its treatment.

[0021] The present composition may include a single anti-
body against a single renal cell carcinoma marker, or may
include a mixture of different antibodies against two or more
renal cell carcinoma markers. The composition may be in any
form of a freeze-dried solid or a solution such as aqueous
solutions or buffers.

[0022] The composition for diagnosing renal cell carci-
noma according to the present invention may be used to detect
the expression of renal cell carcinoma markers described
above, through being brought into contact with a biological
sample and then drawing a comparison of expression levels
therein with those in a normal kidney tissue or a kidney tissue
from a normal individual.
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[0023] When the marker expression level is higher than the
normal level, a subject is diagnosed with renal cell carcinoma,
wherein the normal level may be calculated from the mean
value of measured expression levels of a renal cell carcinoma
marker in samples from several healthy individuals and/or
samples from several individuals having a kidney cancer).
[0024] The term “biological sample” as used herein, refers
to a sample that is collected from a subject who exhibits a
different expression level of a renal cell carcinoma marker as
described above, as compared to an expression level of a
normal control sample. The expression level varies according
to the development or progression of renal cell carcinoma.
Examples of the biological samples include kidney tissues,
cancerous kidney tissues, cells derived from such tissues, and
bodily fluid samples such as whole blood, plasma and serum
samples.

[0025] The term “specifically bind,” as used herein, means
that an antibody forms an antigen-antibody complex with an
antigen protein thereof, that is, a renal cell carcinoma marker,
but does not substantially form such a complex with other
proteins. The term “substantially,” as used herein, means that
nonspecific complex formation may occur even at low levels.
In other words, the term “specifically bind” can be expressed
as binding determined by a specific structure of an antigen
protein, that is, the antigenic determinant of the antigen,
epitope.

[0026] The term “epitope”, as used herein, is meant to
indicate a portion of a renal cell carcinoma marker as
described above that defines an antigenic determinant, i.e.
which possesses antigenicity or immunogenicity. An epitope
typically consists of at least ten amino acids. The epitope can
be identified using any epitope analysis method known in the
art, such as phage display or reverse immunogenetics.
[0027] The term “antibody”, as used herein, is meant to
include all forms of a molecule capable of binding specifi-
cally to arenal cell carcinoma marker according to the present
invention. Thus, the antibody includes monoclonal antibod-
ies, polyclonal antibodies, multispecific antibodies (which
recognize two or more antigens or epitopes; e.g., bispecific
antibodies), as well as fragments of an antibody molecule,
recombinant antibodies and chemically modified antibodies,
which retain an ability to specifically bind to any one of the
renal cell carcinoma diagnostic markers of the present inven-
tion. Examples of antibody fragments include Fab, F(ab'),,
single chain Fv (scFv; consisting of a variable heavy (VH)
chain and a variable light (VL) chain connected by an appro-
priate linker), Fv, and Fab/c (having one Fab and a complete
Fc). The antibody fragments may be obtained by treating a
whole antibody with a proteolytic enzyme, such as papain or
pepsin, or by introducing a gene encoding an antibody frag-
ment into host cells using a recombinant DNA technique as
described below and expressing the gene in the host cells. The
immunoglobulin isotypes of the above antibodies are not
specifically limited as long as they retain the ability to bind
specifically to a renal cell carcinoma diagnostic marker
according to the present invention, and may be any one of
IgG, IgM, IgA, IgE and IgD.

[0028] The expression levels of renal cell carcinoma mark-
ers in biological samples may be evaluated through the spe-
cific binding of the above antibodies to an antigen present in
the samples. The antigen-antibody complexes may be quan-
titatively and/or qualitatively analyzed using various immu-
nological analytic methods known in the art, such as enzyme
immunoassay, fluorescent immunoassay, radioimmunoassay,
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and luminescent immunoassay. The quantitative and qualita-
tive analysis allows the identification of renal cell carcinoma
development and the monitoring of renal cell carcinoma pro-
gression and response to treatment.

[0029] The enzyme immunoassay may be performed out
using peroxidase (POD), alkaline phosphatase, [3-galactosi-
dase, urease, catalase, glucose oxidase, lactate dehydroge-
nase, amylase, a biotin-avidin complex, or the like. The fluo-
rescent immunoassay may be performed out using a
fluorescent substance or a fluorophore, such as fluorescein
isothiocyanate, tetramethylrhodamine isothiocyanate, substi-
tuted rhodamine isothiocyanate, dichlorotriazine isothiocy-
anate, Alexa, or AlexaFluoro. Examples of radioisotopes use-
ful for the radioimmunoassay include tritium, iodine (**'1,
1251, 1231, and '*'1), phosphorous (**P), sulfur (**S), and
metals (e.g., °*Ga, *’Ga, ®*Ge, ¥*Mn, Mo, *Tc, **Xe,
etc.). The luminescent immunoassay may be carried out with
a luciferase system, a luminol-hydrogen peroxide-POD sys-
tem, a dioxetane compound system, or the like.

[0030] When an avidin-biotin system or a streptavidin-bi-
otin system is used, a label may be bound to an antibody
according to the intended use. For the enzyme immunoassay,
the conjugation of a label to an antibody may be carried out
using a glutaraldehyde method, a maleimide method, a
pyridyl disulfide method. or a periodic acid method. In the
radioimmunoassay, a chloramine-T method or a Bolton-
Hunter method may be used.

[0031] Inaddition to the above four methods, immunologi-
cal analysis may be carried out using immunoprecipitation,
turbidimetric immunoassay, Western blotting, immunostain-
ing, and immunodiffusion. However, immunological analysis
is preferably performed using the aforementioned four meth-
ods, more preferably an enzyme immunoassay, and most
preferably an enzyme-linked immunosorbent assay (ELISA).
[0032] The diagnostic accuracy of an immunological ana-
lytic method for renal cell carcinoma may be assessed
through receiver operating characteristic (ROC) analysis. The
area under the curve (AUC) is used as a measure of accuracy.
ROC analysis is a representative way to discriminate sensi-
tivity and specificity (Zweig, M. H., and Campbell, G., Clin.
Chem. 39 (1993) 561-577). The area under the receiver opet-
ating characteristic (ROC) curve (AUC) may take values
between 0.5 and 1, in which 0.5 indicates that there is no
difference between a patient and a normal individual and thus
the patient is not discriminated with the normal individual,
and 1 indicates perfect discrimination between a patient and a
normal individual.

[0033] A polyclonal antibody may be prepared by immu-
nizing an animal, such as birds (e.g., chickens, etc.) or mam-
mals (e.g., rabbits, goats, horse, sheep, rats, etc.), with a renal
cell carcinoma diagnostic marker according to the present
invention. The antibody may be purified from the blood of the
immunized animal using a method known in the art, such as
ion-exchange chromatography and affinity chromatography.
[0034] A monoclonal antibody may be obtained by estab-
lishing a hybridoma cell line, which secretes a monoclonal
antibody specific to a renal cell carcinoma diagnostic marker
according to the present invention. A hybridoma cell line may
be produced by immunizing an animal (e.g., mice) with a
renal cell carcinoma diagnostic marker according to the
present invention, extracting splenocytes from the immu-
nized animal, fusing the splenocytes with a myeloma cell line
to produce hybridoma cells from the fused cells, and identi-
fying a hybridoma cell line producing a desired monoclonal
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antibody. The monoclonal antibody is then recovered from
the hybridoma cells using a method known in the art.

[0035] The antibody of the present invention, as described
above, is not particularly limited as long as it is able to bind
specifically to the diagnostic marker of renal cell carcinoma
according to the present invention, but is preferably a mono-
clonal antibody.

[0036] In this regard, the preparation of the monoclonal
antibody of the present invention will be described below in
further detail.

[0037] An immunogen, which is the renal cell carcinoma
diagnostic marker ofthe present invention, is administered to
a mammal, such as rats, mice, rabbits, monkeys and goats.
The dose of the immunogen may be suitably determined
taking into accounts the type of an animal to be immunized,
administration route, and the like, by those skilled in the art.
The dose typically ranges from about 50 to 200 pg per animal.
An immunogen is typically diluted or suspended in an appro-
priate amount of phosphate-buffered saline (PBS) or physi-
ological saline, emulsified with a common adjuvant, and
injected subcutaneously or intraperitoneally. After the first
injection, boost immunization may be performed preferably 2
to 10times, preferably 3 to 4 times, atintervals of several days
to several weeks, preferably at intervals of 1 to 4 weeks.
During the immunization period, the antibody titer of sera
from the immunized animal is measured, for example, using
ELISA. When the antibody titer reaches a plateau, the immu-
nogen is finally injected intravenously or intraperitoneally.
Antibody-producing cells are collected two to five days after
the final immunization. Examples of antibody-producing
cells include splenocytes (spleen cells), lymph node cells, and
peripheral blood cells. Spleen cells or lymph node cells are
preferred.

[0038] After antibody-producing cells are collected, hybri-
doma cell lines that secrete monoclonal antibodies specific to
the administered immunogen, that is, the renal cell carcinoma
diagnostic marker of the present invention, are produced and
identified using a technique known in the art. Hybridomas
may be typically established by extracting splenocytes from
the immunized animal, fusing the splenocytes with a
myeloma cell line to produce hybridoma cells, and identify-
ing a hybridoma cell line producing a monoclonal antibody
binding specifically to the immunogen. Myeloma cell lines to
be fused with antibody-producing cells may be commercially
available cell lines derived from animals, such as mice. Pref-
erably, myeloma cell lines are derived from an animal of the
same species as an animal to be immunized. They also have
drug selectivity. In other words, they cannot survive in an
HAT selection medium supplemented with hypoxanthine,
aminopterin and thymidine in a state of being not used with
splenocytes, but can survive in a state of being fused with
splenocytes. Examples of myeloma cell lines include a
P3X63 strain (ATCC TIB9), which is a BALC/c mouse-
derived hypoxanthine guanine phosphoribosyl-transferase
(HGPRT)-deficient cell line.

[0039] The myeloma cell lines are then fused with spleno-
cytes that are antibody-producing cells. Cell fusion is per-
formed in a serum-free medium for animal cell culture, such
as DMEM or RPMI-1640, by mixing the antibody-producing
cells with the myeloma cell lines at a proper ratio (about 1:1
to 20:1) in the presence of a cell fusion stimulator. The cell
fusion stimulator, such as polyethylene glycol having an aver-
age molecular weight of 1,500 to 4,000 daltons, may be used
at a concentration of about 10-80%. Also, an auxiliary agent,
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such as dimethylsulfoxide, may be used in combination in
order to increase fusion efficiency. Further, the cell fusion
may be achieved using a commercially available cell fusion
device.

[0040] After the cell fusion is completed, desired hybrido-
mas are selected. In general, the cell suspension is properly
diluted, for example, in a fetal bovine serum-containing
RPMI-1640 medium. Cells are then aliquotted into a micro-
titer plate at a density of about two million cells per well, and
aselection medium is added to each well. Thereafter, the cells
are cultured at 20-40° C. The medium is exchanged with the
same fresh medium. When the myeloma cell line is an
HGPRT-deficient strain or a thymidine kinase-deficient
strain, only hybridomas of antibody-producing cells and
myeloma cell lines are selectively cultured and propagated in
a selection medium supplemented with hypoxanthine, ami-
nopterin and thymidine (HAT medium). Cells surviving for
about 14 days in the selection medium are obtained as hybri-
domas.

[0041] Subsequently, the supernatant of the hybridoma cul-
ture is screened for the presence of a desired antibody. The
screening of hybridomas may be carried out using a method
known in the art. For example, an enzyme immunoassay
(EIA) or ELISA, or a radioimmunoassay may be used. The
fused cells are cloned, for example, using a limiting dilution
method.

[0042] A cloned hybridoma is grown in an animal cell
culture medium, such as 10% FBS-containing RPMI-1640,
EMEM, or a serum-free medium, under general culture con-
ditions (e.g., 37° C., 5% CO,), for a period of about 2 to 10
days. A desired monoclonal antibody may be obtained from
the supernatant of the culture.

[0043] Monoclonal antibodies may be recovered using a
technique known in the art. For example, a salting-out method
using ammonium sulfate, ion-exchange chromatography,
affinity chromatography and gel filtration chromatography
may be used, and the methods may be used singly or in
combination.

[0044] As well, the monoclonal antibodies of the present
invention may be produced using a recombinant DNA tech-
nique, which includes cloning an antibody gene from a hybri-
doma, inserting the antibody gene into a suitable vector, intro-
ducing the vector into a suitable host cell, and expressing the
antibody gene in the host cell (Vandamme, A. M. et al., Eur. J.
Biochem., 192, 767-775, 1990).

[0045] Indetail,an mRNA encoding a variable region of an
antibody according to the present invention is isolated from a
hybridoma producing the antibody of the present invention.
The mRNA isolation is performed using a method known in
the art. For example, total RNA is isolated using guanidine
ultracentrifugation (Chirgwin, J. M. et al., Biochemistry Vol
18,5294-5299, 1979), an AGPC method (Chomczynski, P. et
al., Anal. Biochem., 162, 156-159), or the like. Then, a
desired mRNA is purified from the total RNA, for example,
using an mRNA Purification Kit (Pharmacia). Alternatively,
mRNA can be directly obtained using a QuickPrep mRNA
Purification Kit (Pharmacia).

[0046] A cDNA coding for a variable (V) region of an
antibody may be synthesized from the obtained mRNA using
a reverse transcriptase. If desired, RACE PCR may be used
for synthesis and amplification of cDNA. The ¢cDNA thus
obtained, encoding the variable region, is inserted into an
expression vector that carries a DNA sequence encoding a
constant (C) region of an antibody. The expression vector, as
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described below with respect to the production of genes ofthe
renal cell carcinoma markers of the present invention using a
recombinant DNA technique, may contain a regulatory
region, such as a promoter, an enhancer, a replication origin,
a polyadenylation signal, and a ribosome-binding site. The
expression vector is transformed into a host cell, in which the
antibody is expressed. The antibody gene may be expressed
by separately inserting a DNA sequence encoding a heavy
(H) chain or a light (L) chain of the antibody into an expres-
sion vector and co-transforming the vectors into a host cell, or
by inserting DNA sequences encoding an H chain and an L
chain into a single expression vector and transforming the
vector into a host cell (W094/11523).

[0047] The renal cell carcinoma markers of the present
invention, as immunogens used to obtain the antibodies ofthe
present invention, may be constructed using a recombinant
DNA technique known in the art. Typically, a cDNA of arenal
cell carcinoma marker according to the present invention is
prepared, inserted into an expression vector, and transformed
into a prokaryotic or eukaryotic host cell, which is cultured in
a proper medium. A desired renal cell carcinoma marker is
obtained form the transformed cell or the medium of the
culture. The cDNA may be constructed within the capacity of
those skilled in the art based on a gene sequence searchable
from nucleotide/protein database or the sequence disclosed
herein.

[0048] The cDNA may be prepared through phosphoamid-
ite-based DNA synthesis, RT-PCR, hybridization for obtain-
ing a desired ¢cDNA from a cDNA library, or the like. If
desired, a desired ¢cDNA sequence may be amplified, for
example, using PCR.

[0049] The expression vector is commercially available
from Novagen, Takara Shuzo, Qiagen, Stratagene, Promega,
Roche Diagnositics, Invitrogen, Genetics Institute, and the
like.

[0050] The expression vector may include, in addition to a
DNA sequence encoding a renal cell carcinoma diagnostic
marker according to the present invention, regulatory ele-
ments, such as a promoter, an enhancer, a polyadenylation
signal, a ribosome-binding site, a replication origin, a termi-
nator, and a selection marker. In order to facilitate protein
isolation and purification, the vector may also include a puri-
fication tag peptide sequence (peptide label), such as a histi-
dine repeat.

[0051] Host cells suitable for use in the present invention
include prokaryotic cells (e.g., E. coli or Bacillus subtilis),
and eukaryotic cells, such as yeast (e.g., Saccharomyces cer-
evisiae), insect cells (e.g., Sf cells), and mammalian cells
(e.g., COS, CHO, BHK).

[0052] The renal cell carcinoma markers of the present
invention may be purified from host cells or cultures thereof
through ultrafiltration, gel filtration, ion-exchange chrmo-
matography, affinity chromatography (useful when a peptide
label is bound to a polypeptide to be purified), HPLC, hydro-
phobic chromatography, and isoelectric chromatography. If
desired, the methods are used in combination.

[0053] The production of the renal cell carcinoma markers
of the present invention using a recombinant DNA technique
may be achieved as disclosed herein, as well as in Sambrook
et al., Molecular Cloning, A Laboratory Mannual, Cold
Spring Harbor Laboratory Press, US (1989); Ausubel et al.,
Current Protocols in Molecular Biology, Jon Willey & Sons,
US (1993); Sambrook, J. & Russel, D., Molecular Cloning, A
Laboratory Mannual, Cold Spring Harbor Laboratory Press,
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January 15, 2001, Vol. 1: 7.42 to 7.45, Vol. 2: 8.9 to 8.17; and
the like. The above literatures are considered as a portion of
this specification.

[0054] A fragment of a renal cell carcinoma marker accord-
ing to the present invention may be used as an immunogen for
producing an antibody against the renal cell carcinoma
marker. The antibody obtained using the fragment retains also
the ability to bind specifically to the renal cell carcinoma
marker of the present invention.

[0055] In another aspect, the present invention relates to a
kit for diagnosing renal cell carcinoma.

[0056] The diagnostic kit for renal cell carcinoma includes
an antibody binding specifically to a renal cell carcinoma
marker according to the present invention.

[0057] The antibody included in the diagnostic kit of the
present invention may be present singly or in the form of a
mixture, ormay be conjugated to a solid-phase carrier or be in
a free form.

[0058] The present kit may include a secondary antibody
used in an immunoassay for the quantitative or qualitative
detection of the expression level of the renal cell carcinoma
marker (e.g., a renal cell carcinoma marker-specific antibody
labeled with a fluorescein capable of detecting the expression
level of the renal cell carcinoma marker), a carrier, a washing
buffer, a sample dilution buffer, an enzyme substrate, a reac-
tion stop buffer, and the like.

[0059] The present kit may preferably include a guide book
through the use of which the development or improvement of
renal cell carcinoma can be determined from quantitatively or
qualitatively detected expression levels of the renal cell car-
cinoma marker.

[0060] Ina further aspect, the present invention relates to a
method of screening a therapeutic agent for renal cell carci-
noma.

[0061] The screening method of the present invention
includes bringing a substance to be tested into contact with a
renal cell carcinoma line or a renal cell carcinoma tissue, and
detecting the substance to reduce expression of a renal cell
carcinoma marker in the renal cell carcinoma line or the renal
cell carcinoma tissue by comparing states of being contacted
with and not being contacted with the test substance. The
screening may be carried out using an in vivo system, for
example, rats having induced renal cell carcinoma, or using
an in vitro culture of a renal cell carcinoma line or a renal cell
carcinoma tissue.

[0062] Inayetanother aspect, the present invention relates
to a method of screening for a substance that causes renal cell
carcinoma.

[0063] The screening method for a substance causing renal
cell carcinoma includes bringing a substance to be tested into
contact with a normal kidney cell line or a normal kidney
tissue, and detecting the substance to increase expression of a
renal cell carcinoma marker according to the present inven-
tion in the normal kidney cell line or the normal kidney tissue
by comparing states of being contacted with and not being
contacted with the test substance. This screening may also be
carried out either in vivo or in vitro.

[0064] In another aspect, a kidney carcinoma cell line or a
cancerous kidney tissue may also be employed in the screen-
ing method of a substance causing renal cell carcinoma. In
this case, the method includes bringing a substance to be
tested into contact with a renal carcinoma line or a renal cell
carcinoma tissue; and detecting the substance to increase
expression of a renal cell carcinoma marker according to the
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present invention in the renal carcinoma line or the renal cell
carcinoma tissue by comparing states of being contacted with
and not being contacted with the test substance. This screen-
ing may also be carried out either in vivo or in vitro.

[0065] The description about the composition for diagnos-
ing renal cell carcinoma is also applicable to the diagnostic kit
for renal cell carcinoma, the method of screening a therapeu-
tic agent for renal cell carcinoma, and the method of screen-
ing a substance causing renal cell carcinoma.

Advantageous Effects

[0066] In accordance with the present invention, the com-
position and kit of the present invention are useful for the
detection of renal cell carcinoma and for purposes of arriving
at a renal cell carcinoma diagnosis.

DESCRIPTION OF DRAWINGS

[0067] FIG. 1is a 2D gel image of a normal kidney tissue
from a renal cell carcinoma patient, and FIG. 2 is a 2D gel
image of a cancerous kidney tissue from a renal cell carci-
noma patient.

[0068] FIG. 3 is a 2D gel image of a serum sample from a
normal individual, and FIG. 4 is a 2D gel image of a serum
sample from a renal cell carcinoma patient.

[0069] FIG. 5 is a 2D gel image of a membrane fraction
sample from a normal kidney tissue, and FIG. 6 is a 2D gel
image of a membrane fraction sample from cancerous kidney
tissue.

[0070] FIG. 7 shows enlarged views of eight protein spots
showing a significant increase in expression in cases of renal
cell carcinoma in the 2D gel images of FIGS. 1, 2, 5 and 6, the
eight proteins including NNMT, hNSE, L-plastin, ECGF-1,
SCGN, ferritin light subunit, NM23A and CapG.

[0071] FIG. 8 shows an enlarged view of a spot of a protein
showing a significant increase in expression in cases of renal
cell carcinoma, namely C4aANA, in the 2D gel image of
[0072] FIG. 4, wherein the protein spot is compared to the
corresponding region in the gel image of FIG. 3.

[0073] FIGS. 9 to 17 show mass spectra of NNMT, L-plas-
tin, SCGN, hNSE, ECGF-1, ferritin, NM23A, CapG and
C4aANA, respectively, and the results of protein identifica-
tion using the search program ProFound.

[0074] FIG. 18 shows the results of immunoblotting for
NNMT expression in normal and cancerous kidney tissues.

BEST MODE FOR INVENTION

[0075] A better understanding of the present invention may
be obtained through the following examples which are set
forth to illustrate, but are not to be construed as limiting the
present invention.

Example 1

Identification of Protein Markers for Renal Cell Car-
cinoma

[0076] 1-1. Preparation of Kidney Tissue Samples from
Normal Individuals and Patients

[0077] In order to investigate expression patterns of renal
cell carcinoma-specific proteins, kidney tissue samples were
collected from patients afflicted with renal cell carcinoma.
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[0078] From 13 renal cell carcinoma patients, a total of 13
cancerous tissue samples were collected. Also, 13 normal
kidney tissue samples were collected from regions adjacent to
cancer.

[0079] Blood samples also were collected from renal cell
carcinoma patients and normal individuals to obtain plasmas
therefrom.

[0080] The normal and cancerous tissues of the kidney
were homogenized and centrifuged, and membrane fractions
were recovered. In brief, 200 mg of kidney cancerous tissue
was homogenized in 1 ml of a protein extraction buffer (50
mM Tris-HCI, pH 7.5, 100 mM NaCl, 1 mM benzamidin)
using a homogenizer (Powergen 125, Fisher Scientific, Ger-
many), and centrifuged at 12,000xg for 1 hr. After the super-
natant was discarded, an insoluble membrane fraction was
recovered.

[0081] The patients donating the tissue samples were
afflicted with any one of three types of renal cell carcinoma,
namely clear-cell renal cell carcinoma (RCC), papillary RCC
or chromophobe RCC. Each type of renal cell carcinoma was
graded according to cancer progression (size of cancer
masses) into stages 1to 4 (grade 1 (one patient)), grade 2 (two
patients), grade 3 (six patients), and grade 4 (four patients).

1-2. Preparation of Protein Samples for Two-Dimensional
Gel Electrophoresis

[0082] Clear-cell RCC tissues, stored at —80° C. until use,
were partially cut out to obtain 200 mg of tissue using a
surgical knife. 200 mg of the kidney cancerous tissue was
homogenized in 0.6 ml of a protein extraction buffer for
two-dimensional electrophoresis (2-DE) (7 M urea, 2 M thio-
urea, 4% (w/v) 3-[(3-cholamidopropyl)dimethylammonio])-
1-propanesulfonate (CHAPS), 1% (w/v) dithiothreitol
(DTT), 2% (v/v) pharmalyte, 1 mM benzamidine) using a
mechanical homogenizer (Powergen 125, Fisher Scientific,
Germany). The tissue homogenate was agitated at a rapid
speed for 1 hr so as to solubilize proteins, and centrifuged at
12,000xg for 1 hr. The resulting supernatant was recovered
and used in two-dimensional electrophoresis.

[0083] Normal kidney tissues were prepared according to
the same procedure as described above.

[0084] Plasmas were incubated in a Y40 volume of a protein
extraction buffer for 2-DE (7 M urea, 2 M thiourea, 4%
CHAPS, 1% DTT, 2% pharmalyte, 1 mM benzamidine) with
agitation at a rapid speed for 1 hr, and centrifuged at 12,000xg
for 1 hr. The resulting supernatant, in which proteins were
solubilized, was recovered and used in two-dimensional gel
electrophoresis.

[0085] The membrane fraction samples from normal and
cancerous kidney tissues were incubated in 0.2 ml of a protein
extraction buffer for 2-DE (7 M urea, 2 M thiourea, 4%
CHAPS, 1% DTT, 2% pharmalyte, 1 mM benzamidine) with
agitation at a rapid speed for 30 min at room temperature, and
centrifuged at 12,000xg. The resulting supernatant, in which
proteins were solubilized, was recovered and used in two-
dimensional electrophoresis.

1-3. Two-Dimensional Electrophoresis

[0086] Forisoelectric focusing (IEF) as the first dimension,
0.6 ml of a reswelling solution (7 M urea, 2 M thiourea, 2%
CHAPS, 1% DTT, 1% pharmalyte) was added to grooves of
a DryStrip Reswelling Tray, and a 24 cm-long DryStrip rang-
ing from pH 4 to 10 (Genomine, Inc., Pohang, Korea) was
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placed into the groove of the tray and allowed to be rehydrated
therein for about 12-16 hrs at room temperature.

[0087] 0.05ml (0.2 mg protein) of each tissue sample, 0.08
ml (0.2 mg protein) of each plasma sample, and 0.08 ml1 (0.2
mg protein) of each membrane fraction sample were loaded
onto the rehydrated strip. Then, IEF was carried out at 20° C.
with a Multiphore II system (Amersham Biosciences)
according to the user manual provided by the manufacturer.
Separation was performed under voltage conditions of 150V
10 3,500V in 3 hrs and 3,500V for 26 hrs to reach a total of 96
kVh.

[0088] Then, the first-dimension gels were subjected to
second-dimension separation (SDS-PAGE). Each gel strip
was equilibrated for 10 min in a first equilibration buffer (50
mM Tris-HCl, pH 6.8, 6 M urea, 2% SDS, 30% glycerol, 1%
DTT), and was subsequently further equilibrated in a second
equilibration buffer (50 mM Tris-HCI, pH 6.8, 6 M urea, 2%
SDS, 30% glycerol, 2.5% iodoacetamide). The equilibrated
strip was positioned on top of a SDS-PAGE gel (2024 cm,
10-16% gradient), which was run at 20° C. to reach a total of
1.7 kVh using a Hoefer DALT 2D system (Amersham Bio-
sciences).

[0089] Inorder to visualize proteins, the second-dimension
gel was silver-stained according to a method described in
Oakley et al., Anal. Biochem. 1980, 105:361-363). In brief,
after the second-dimension electrophoresis, the gel was incu-
bated in a fixing solution (40% ethanol, 10% acetic acid) for
1 hr with agitation, and then incubated three times in a rehy-
dration solution (5% ethanol, 5% acetic acid) for 30 min each
time with agitation. The gel was then washed with tertiary
distilled water three times for 30 min each time, and subjected
to silver staining. The gel was stained through agitation in a
silver staining solution (0.8% silver nitrate, 1.4% ammonia
solution (25%), 0.2% 10N NaOH) for 50 min, and washed
with tertiary distilled water four times for 4 min each. The
washed gel was developed with a development solution
(0.1% formaldehyde solution (37%), 0.01% citric acid).
When a desired density of staining was achieved, the devel-
opment was terminated with a rehydration solution (5% etha-
nol, 5% acetic acid). The silver-stained gels were scanned
using an image scanner (Duoscan T1200 scanner, AGFA,
Germany), and the resulting two-dimensional gel (2D gel)
images are shown in FIGS. 1 to0 6.

[0090] FIG. 1 is a representative 2D gel image of a normal
kidney tissue from a renal cell carcinoma patient, and FIG. 2
is a representative 2D gel image of a cancerous kidney tissue
from a renal cell carcinoma patient. FIG. 3 is a representative
2D gel image of a serum sample from a normal individual,
and FIG. 4 is a representative 2D gel image of a serum sample
from a renal cell carcinoma patient. FIG. 5 is a representative
2D gel image of a membrane fraction sample from a normal
kidney tissue, and F1G. 6 is a representative 2D gel image of
a membrane fraction sample from a cancerous kidney tissue.

1-4. Comparative Analysis of Two-Dimensional Images

[0091] The scanned gel images were compared with each
other to assess the differential expression of proteins. The
quantitative comparison of protein spots in the gel images
was performed using a PDQest software (version 7.0, Bio-
Rad). The quantity of each protein spot was normalized by
total intensity of valid spots. Protein spots were selected as
significant expression variations when their expression levels
were 2-fold or higher compared to a control sample.
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[0092] A total of 120 protein spots were selected as candi-
date markers, and were numbered.

1-5. In-Gel Protein Digestion for Mass Spectrometry Analy-
sis

[0093] Protein spots were enzymatically digested into
small fragments using modified porcine trypsin according to
a method described in Shevchenko et al., Anal. Chem. 1996,
68:850-858).

[0094] Inbrief, differentially expressed protein spots were
excised from gels. Gel pieces containing the protein spots
were washed in 50% acetonitrile (ACN) to remove impurities
including SDS, an organic solvent and a staining reagent. For
trypsin digestion, the gel pieces were then rehydrated and
digested in a trypsin digestion solution (8-10 ng/pl of trypsin
in trypsin digestion buffer (5% ACN, 5% NH,HCO,, 90%
DW); 5 ul/spot) at 37° C. for 8-10 hrs. The trypsin digestion
was stopped by addition of 5 ul of 0.5% trifluoroacetic acid.
The trypsin-digested peptides were extracted in an aqueous
solution. The solution was desalted and concentrated into a
volume of 1-5 ul using a C18 ZipTip (Millipore, USA). The
concentrate was mixed with the same volume of a matrix
solution (c-cyano-4-hydroxycinnamic acid saturated in 50%
aqueous acetonitrile), and subjected to mass spectrometry
analysis.

1-6. Protein Identification Using Mass Spectrometry

[0095] Mass spectra were recorded using an Ettan MALDI-
TOF mass spectrometer (Amersham Biosciences). The
samples prepared in Example 1-5 were spotted onto a target
plate, evaporated through radiation with a pulsed N2 laser of
337 nm, and accelerated with a 20-kV injection pulse. Each
mass spectrum for protein spots was the cumulative average
0f 300 laser shots. Spectra were calibrated using trypsin auto-
digestion peptide ion peak m/z (842.510,2211.1046) as inter-
nal standards.

[0096] The search program ProFound, which was devel-
oped by the Rockefeller University (http://129.85. 19.192/
profound_bin/WebProFound.exe), was used for protein iden-
tification from the mass spectra.

[0097] As aresult, a total of nine proteins were identified to
be significantly upregulated in renal cell carcinoma. The dif-
ferentially expressed proteins included nicotinamide N-me-
thyltransferase (NNMT), L-plastin, secretagogin (SCGN),
human neuron specific enolase (hNSE), endotherial cell
growth factor-1 (ECGF-1), ferritin light subunit, NM23A,
actin regulatory protein (CapG), and C4aANA.

[0098] Of the identified proteins, NNMT, L-plastin, secre-
tagogin (SCGN), CapG, NM23 A and C4aANA were found to
be unknown for their increased expression in renal cell car-
cinoma.

[0099] FIG. 7 shows enlarged views of eight protein spots
showing a significant expression increase in renal cell carci-
noma in the 2D gel images of FIGS. 1, 2, 5 and 6, the eight
proteins including NNMT, hNSE, L-plastin, ECGF-1,
SCGN, ferritin light subunit, NM23A and CapG. FIG. 8
shows an enlarged view of a spot of a protein showing a
significant expression increase in renal cell carcinoma,
namely C4aANA, in the 2D gel image of FIG. 4, wherein the
protein spot is compared to the corresponding region in the
gel image of FIG. 3.

[0100] FIGS. 9 to 17 show mass spectra of NNMT, L-plas-
tin, SCGN, hNSE, ECGF-1, ferritin, NM23A, CapG and
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C4aANA, respectively, and the results of protein identifica-
tion using the search program ProFound.

[0101] The test results were obtained using clear-cell RCC
kidney tissues. However, when the inventors of this applica-
tion tested tissue samples from other types of renal cell car-
cinoma (papillary RCC and chromophobe RCC) according to
the same procedure as described above, the above seven pro-
teins exhibited increased expression in cancerous kidney tis-
sues albeit it a small one, compared to normal kidney tissues.

Example 2

Evaluation of Differential Expression of NNMT
Between Normal and Cancerous Kidney Tissues
Using Western Blotting

[0102] Among the proteins identified to be upregulated in
renal cell carcinoma, NNMT was assessed for its differential
expression between normal and cancerous kidney tissues
using Western blotting.

2-1. Preparation of a Recombinant NNMT Antigen

[0103] In order to clone an NNMT gene into pBAD/Myc-
His A, which is a vector of protein large expression, PCR was
carried out using a forward primer having a Xhol site (5'-CTC
GAG AGA ATC AGG CTT CAC CTC CAA GGA-3") and a
reverse primer having a HindI1I site (5-AAG CTT CAG GGG
TCT GCT CAG CTT CCT C-3").

[0104] The amplified NNMT gene was cloned into a
pBAD/Myc-His A vector, and transformed into E. coli
(BL21) for large expression of NNMT. An E. coli clone was
identified to carry a recombinant NNMT gene fused to a
C-terminal 6 histidine tag of the pBAD/Myc-His A vector.
The clone was grown ina Luria-bertani broth medium supple-
mented with 100 mg/I. ampicillin at 37° C. with agitation.
When ODy,, reached 0.5, a 20% arabinose solution was
added to the medium at a final concentration of 0.2-0.0002%,
and cells were further grown for 3 hrs in order to induce
NNMT overexpression. The culture was centrifuged at 8,000
rpm for 15 min. The cell pellet was recovered and stored at
=70° C. until protein purification.

2-2, NNMT Purification

[0105] The E. coli cells, in which the NNMT protein was
overexpressed, were suspended in a six volume of a buffer (50
mM Tris-HCl, pH 7.5, 5 mM immidazol), and disrupted
through sonication at a duty cycle of 50% four times for 2 min
each. The cell lysate was subjected to high-speed centrifuga-
tion in order to remove insoluble materials. The supernatant
was passed through a Ni-NTA column equilibrated with a
buffer (50 mM Tris-HCI, pH 7.5, 5 mM immidazol), and the
column was washed with a ten-fold volume of the same
buffer. The column was then eluted with 100 mM immidazol.
The eluate was dialyzed in a buffer containing 150 mM NaCl.
2-3. Antibody Production and Purification Immunization was
performed using the purified NNMT protein in order to pre-
pare an antibody against NNMT. The NNMT protein (0.1
mg/ml) was mixed with a fresh incomplete adjuvant ata 1:1
ratio, and the resulting suspension was injected intraperito-
neally into a rabbit. One week after the primary immuniza-
tion, the immunogen was injected again. Two weeks after the
second immunization, a final immunization was carried out
through subcutaneous injection of a fresh complete adjuvant.
A blood sample was collected the immunized rabbit. The
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blood was allowed to clot in order to remove blood cells, and
the remaining serum, containing antibodies, was recovered.

[0106] The antibody molecules were isolated as follows. A
protein A column was equilibrated with a buffer (50 mM
Tris-HCI, pH 7.0), and the serum sample was diluted in a five
volume of the same buffer. The diluted serum was then loaded
to the equilibrated column. After the column was washed with
a five volume of the same buffer, it was eluted with an elution
buffer (Glycin-HCI, pH 3.0). The eluate was neutralized with
a neutralization buffer (Tris-HCI, pH 8.8). The eluted anti-
body was dialyzed in a buffer (50 mM phosphate, pH 7.4),
and stored at =20° C. until use.

2-4. Western Blotting for Detecting NNMT Expression

[0107] Western blotting was carried out in order to detect
the NNMT protein in renal cell carcinoma and to assess the
expression level of the protein.

[0108] Protein samples (2 mg/ml) from normal and cancet-
ous kidney tissues were diluted in a 4x sample buffer, and 10
ul of each dilute was loaded onto a 12% SDS-PAGE gel. The
gel was developed at 110V. The proteins separated on the gel
were electrically transferred onto a PVDF membrane. After
the blot was blocked in 5% skimmed milk/PBST (0.05%
Tween 20), it was primarily incubated in biotinylated anti-
NNMT IgG in 5% skim milk/PBST (diluted in 1:10,000) and
then probed with streptavidin-HRP (diluted in 1:10,000). The
blot was developed using an ECL reagent.

[0109] The results are shown in FIG. 18.

Example 3

Evaluation of the Potential of the Identified Proteins
as Diagnostic Markers

[0110] The expression levels of NNMT in samples from
fourteen renal cell carcinoma patients and fifteen normal
individuals were assessed to determine whether the NNMT
protein has potential as a diagnostic marker for renal cell
carcinoma. The diagnostic accuracy was assessed through
receiver operating characteristic (ROC) analysis. ROC analy-
sis of renal cell carcinoma patients showed good results, a
sensitivity of 92.3 and a specificity of 93.7. ROC analysis
using a combination of NNMT and one or more selected from
L-plastin, SCGN, hNSE, ECGF-1 and ferritin showed higher
accuracy than the single use of NNMT. These results indi-

Nov. 25,2010

cated that the identified proteins are useful as diagnostic
markers of renal cell carcinoma.

Example 4
Detection of NNMT in Plasma Using ELISA

[0111] An anti-NNMT antibody was adjusted to a final
concentration of 0.1 mg/ml in 50 mM ammonium bicarbonate
(pH 9.6). 10 1 (10 ng) of the antibody was added to each well
of a plate, and the plate was incubated at 4° C. overnight to
immobilize the antibody. The plate was washed with 150 pl of
a washing buffer (PBST, 10 mM sodium phosphate, pH 7.4,
0.9% NaCl, 0.05% Tween 20) three times, and incubated in
200 pl of a blocking buffer (0.1% casein, 20 mM sodium
phosphate, pH 7.4, 0.9% NaCl) to block the space between
antibody molecules. 10 ul of each serum sample from patients
and normal individuals was diluted in 90 pl of a reaction
buffer (PEST, 0.1% casein), added to each well, and incu-
bated for 2 hrs to allow antigen-antibody complex formation.
Then, the plate was washed with 150 pl of the washing buffer
three times, incubated for 1 hrin 100 pl of abiotin-conjugated
antibody (biotin-rabbit anti-h6-NNMT IgG (1 mg/ml),
diluted in 1:2,000 in the reaction buffer), and then washed
with 150 pl of the washing buffer three times. For develop-
ment, 100 pl of a 1:10,000 dilution of Stratavidin-HRP (1
mg/ml) was added to each well, and the reaction was allowed
to occur for 1 hr. After the plate was washed with 150 ul of the
washing buffer five times, 100 ul of a TMB solution (Sigma,
USA)was added to each well and incubated for 8-10 min. The
color reaction was stopped by adding 50 pl of 0.5 N sulfuric
acid to each well. Absorbance was measured at 450 nm using
an ELISA Reader (Molecular Dynamics, USA).

Example 5

Evaluation of Clinical Usefulness of NNMT Using
ROC Analysis

[0112] The accuracy of a diagnostic method based on the
differential expression of NNMT was assessed through ROC
analysis using plasma samples from 40 normal individuals
and plasma samples from a total of 41 patients afflicted with
conventional RCC, papillary RCC and chromophobe RCC.
ROC analysis was performed using a MedCale program
(hhtp://www.medcalc.be/index.php). As a result, the diag-
nostic method was found to have an AUC of 0.80 and thus to
have high accuracy in discriminating between normal indi-
viduals and RCC patients.

[Sequence List]
[0113] Attached.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 12

<210> SEQ ID NO 1

<211> LENGTH: 264

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

Met Glu Ser Gly Phe Thr Ser Lys Asp Thr Tyr Leu Ser His Phe 2sn

1 5 10

15

Pro Arg Asgsp Tyr Leu Glu Lys Tyr Tyr Lys Phe Gly Ser Arg His Ser
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-continued

20 25 30

Ala Glu Ser Gln Ile Leu Lys His Leu Leu Lys Asn Leu Phe Lys Ile
35 40 45

Phe Cys Leu Asp Gly Val Lys Gly Asp Leu Leu Ile Asp Ile Gly Ser
50 55 60

Gly Pro Thr Ile Tyr Gln Leu Leu Ser Ala Cys Glu Ser Phe Lys Clu
65 70 75 80

Ile Val Val Thr Asp Tyr Ser Asp Gln Asn Leu Gln Glu Leu Glu Lys
85 90 85

Trp Leu Lys Lys Glu Pro Glu Ala Phe Asp Trp Ser Pro Val Val Thr
100 105 110

Tyr Val Cys Asp Leu Glu Gly Asn Arg Val Lys Gly Pro Glu Lys Glu
115 120 125

Glu Lys Leu Arg Gln Ala Val Lys Gln Val Leu Lys Cys Asp Val Thr
130 135 140

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

Leu Ser Thr Leu Cys Leu Asp Ala Ala Cys Pro Asp Leu Pro Thr Tyr
165 170 175

Cys Arg Ala Leu Arg Asn Leu Gly Ser Leu Leu Lys Pro Gly Gly Phe
180 185 190

Leu Val Ile Met Asp Ala Leu Lys Ser Ser Tyr Tyr Met Ile Gly Glu
195 200 205

Gln Lys Phe Ser Ser Leu Pro Leu Gly Arg Glu Ala Val Glu 2Ala 2Ala
210 215 220

Val Lys Glu Ala Gly Tyr Thr Ile Glu Trp Phe Glu Val Ile Ser Gln
225 230 235 240

Ser Tyr Ser Ser Thr Met Ala Asn Asn Glu Gly Leu Phe Ser Leu Val
245 250 255

Ala Arg Lys Leu Ser Arg Pro Leu
260

<210> SEQ ID NO 2

<211> LENGTH: 952

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

tgaactctgg atgetgttag cetgagacte aggaagacaa cttetgeagg gtcactccet 60

ggettetgga ggaaagagaa ggagggeagt getccagtgg tacagaagtyg agacataatg 120

gaatcagget tcacctecaa ggacacctat ctaageccatt ttaacccteg ggattaccta 180
gaaaaatatt acaagtttgg ttctaggcac tetgeagaaa gecagattet taageaccett 240
ctgaaaaate ttttcaagat attctgecta gacggtgtga agggagacct getgattgac 300
atcggetety geeccactat ctatcagete ctetetgett gtgaateett taaggagate 360

gtegteacty actactecaga ccagaacctyg caggagetgg agaagtgget gaagaaagag 420
ccagaggect ttgactggte cccagtggtyg acctatgtgt gtgatcttga agggaacaga 480
gtcaagggte cagagaagga ggagaagttyg agacaggcgg tcaagcaggt gctgaagtgt 540
gatgtgacte agagecagec actgggggece gtececttac ceecggetga ctgegtgete 600

agcacactgt gtetggatge cgectgecca gacctoccca cctactgeayg ggegetcagyg 660
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aacctcggca gectactgaa gccaggggge ttectggtga tcatggatge getcaagage 720
agctactaca tgattggtga gcagaagttc tccagcctee cecctgggecg ggaggcagta 780
gaggctgetyg tgaaagaggce tggctacaca atcgaatggt ttgaggtgat ctcgcaaagt 840
tattctteca ccatggeccaa caacgaagga cttttcetccee tggtggegag gaagetgagce 900
agacccctgt gatgectgtg acctcaatta aagcaattcc tttgacctgt ca 952
<210> SEQ ID NO 3

<211> LENGTH: 627

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

Met Ala Arg Gly Ser Val Ser Asp Glu Glu Met Met Glu Leu Arg CGlu
1 5 10 15

Ala Phe Ala Lys Val Asp Thr Asp Gly Asn Gly Tyr Ile Ser Phe Asn
20 25 30

Glu Leu Asn Asp Leu Phe Lys Ala Ala Cys Leu Pro Leu Pro Gly Tyr
35 40 45

Arg Val Arg Glu Ile Thr Glu Asn Leu Met Ala Thr Gly Asp Leu Asp
50 55 60

Gln Asp Gly Arg Ile Ser Phe Asp Glu Phe Ile Lys Ile Phe His Gly
65 70 75 80

Leu Lys Ser Thr Asp Val Ala Lys Thr Phe Arg Lys Ala Ile 2Asn Lys
85 90 85

Lys Glu Gly Ile Cys Ala Ile Gly Gly Thr Ser Glu Gln Ser Ser Val
100 105 110

Gly Thr Gln His Ser Tyr Ser Glu Glu Glu Lys Tyr Ala Phe Val Asn
115 120 125

Trp Ile Asn Lys Ala Leu Glu Asn Asp Pro Asp Cys Arg His Val Ile
130 135 140

Pro Met Asn Pro Asn Thr Asn Asp Leu Phe Asn Ala Val Gly 2Asp Gly
145 150 155 160

Ile Val Leu Cys Lys Met Ile Asn Leu Ser Val Pro Asp Thr Ile Asp
165 170 175

Glu Arg Thr Ile Asn Lys Lys Lys Leu Thr Pro Phe Thr Ile Gln Glu
180 185 190

Asn Leu Asn Leu Ala Leu Asn Ser Ala Ser Ala Ile Gly Cys His Val
195 200 205

Val Asn Ile Gly Ala Glu Asp Leu Lys Glu Gly Lys Pro Tyr Leu Val
210 215 220

Leu Gly Leu Leu Trp Gln Val Ile Lys Ile Gly Leu Phe Ala Asp Ile
225 230 235 240

Glu Leu Ser Arg Asn Glu Ala Leu Ile Ala Leu Leu Arg Glu Gly Glu
245 250 255

Ser Leu Glu Asp Leu Met Lys Leu Ser Pro Glu Glu Leu Leu Leu Arg
260 265 270

Trp Ala Asn Tyr His Leu Glu Asn Ala Gly Cys Asn Lys Ile Gly 2sn
275 280 285

Phe Ser Thr Asp Ile Lys Asp Ser Lys Ala Tyr Tyr His Leu Leu Glu
290 295 300
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Gln Val Ala Pro Lys Gly Asp Glu Glu Gly Val Pro Ala Val Val Ile
305 310 315 320

Asp Met Ser Gly Leu Arg Glu Lys Asp Asp Ile Gln Arg Ala Glu Cys
325 330 335

Met Leu Gln Gln Ala Glu Arg Leu Gly Cys Arg Gln Phe Val Thr 2Ala
340 345 350

Thr Asp Val Val Arg Gly Asn Pro Lys Leu Asn Leu Ala Phe Ile 2Ala
355 360 365

Asn Leu Phe Asn Arg Tyr Pro Ala Leu His Lys Pro Glu Asn Gln Asp
370 375 380

Ile Asp Trp Gly Ala Leu Glu Gly Glu Thr Arg Glu Glu Arg Thr Phe
385 390 395 400

Arg Asn Trp Met Asn Ser Leu Gly Val Asn Pro Arg Val Asn His Leu
405 410 415

Tyr Ser Asp Leu Ser Asp Ala Leu Val Ile Phe Gln Leu Tyr Glu Lys
420 425 430

Ile Lys Val Pro Val Asp Trp Asn Arg Val Asn Lys Pro Pro Tyr Pro
435 440 445

Lys Leu Gly Gly Asn Met Lys Lys Leu Glu Asn Cys Asn Tyr 2Ala Val
450 455 460

Glu Leu Gly Lys Asn Gln Ala Lys Phe Ser Leu Val Gly Ile Gly CGly
465 470 475 480

Gln Asp Leu Asn Glu Gly Asn Arg Thr Leu Thr Leu Ala Leu Ile Trp
485 490 495

Gln Leu Met Arg Arg Tyr Thr Leu Asn Ile Leu Glu Glu Ile Gly CGly
500 505 510

Gly Gln Lys Val Asn Asp Asp Ile Ile Val Asn Trp Val Asn Glu Thr
515 520 525

Leu Arg Glu Ala Glu Lys Ser Ser Ser Ile Ser Ser Phe Lys Asp Pro
530 535 540

Lys Ile Ser Thr Ser Leu Pro Val Leu Asp Leu Ile Asp Ala Ile Gln
545 550 555 560

Pro Gly Ser Ile Asn Tyr Asp Leu Leu Lys Thr Glu Asn Leu 2Asn Asp
565 570 575

Asp Glu Lys Leu Asn Asn Ala Lys Tyr Ala Ile Ser Met Ala Arg Lys
580 585 590

Ile Gly Ala Arg Val Tyr Ala Leu Pro Glu Asp Leu Val Glu Val Asn
595 600 605

Pro Lys Met Val Met Thr Val Phe Ala Cys Leu Met Gly Lys Gly Met
610 615 620

Lys Arg Val
625

<210> SEQ ID NO 4

<211> LENGTH: 1713

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

atggctacag gtgatctgga ccaagatgga aggatcaget ttgatgagtt tatcaagatt 60

ttccatggee taaaaagcac agatgttgec aagaccttta gaaaagcaat caataagaag 120

gaagggattt gtgcaatcgg tggtacttca gagcagtcta gegttggcac ccaacactece 180
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-continued
tattcagagg aagaaaagta tgcctttgtc aactggataa acaaagccct ggaaaatgat 240
cctgattgte ggcatgtcat cccaatgaac ccaaacacga atgatctctt taatgetgtt 300
ggagatggca ttgtcctttg taaaatgatc aacctgtcag tgccagacac aattgatgaa 360
agaacaatca acaaaaagaa gctaacccct ttcaccattc aggaaaatct gaacttgget 420

ctgaactctg cctcagecat cgggtgecat gtggtcaaca taggggetga ggacctgaag 480
gaggggaagc cttatctggt cctgggactt ctgtggcaag tcatcaagat tgggttgttt 540
gctgacattyg aactcagcag aaatgaagct ctgattgcte ttttgagaga aggtgagagce 600
ctggaggatt tgatgaaact ctccecctgaa gagetcettge tgaggtgggce taattaccac 660
ctggaaaatg caggctgcaa caaaattggc aacttcagta ctgacatcaa ggactcaaaa 720
gcttattace acctgcttga gcaggtgget ccaaaaggayg atgaagaagg tgttcectget 780
gttgttattyg acatgtcagg actgcgggag aaggatgaca tccagagggc agaatgcatg 840
ctgcagcagg cggagaggct gggctgecgg cagtttgtca cagccacaga tgttgtceccga 900
gggaacccca agttgaactt ggcettttatt gecaacctet ttaacagata ccctgeectg 960
cacaaaccag agaaccagga cattgactgg ggggctcttg aaggtgagac gagagaagag 1020
cggacattta ggaactggat gaactcecetyg ggtgttaace ctegagtcaa tcatttgtac 1080
agtgacttat cagatgccct ggtcatcttc cagctctatg aaaagatcaa agttcctgtt 1140
gactggaaca gagtaaacaa accgecatac cccaaactgy gaggcaatat gaagaagett 1200
gagaattgta actacgeggt agaattgggy aagaatcaag cgaagttete cctggttgge 1260
atcggtggac aagatctcaa tgaaggaaac cgcactctea cactggectt gatttggeag 1320
ctaatgagaa ggtatacact gaatatccete gaagaaattyg gtggtggeca gaaggtcaat 1380
gatgacatta ttgtcaactg ggtgaatgaa acattgaggg aagcagagaa aagttcatcece 1440
atctctagtt tcaaggacee gaagattagt acaagtetge ctgttetgga ccteategat 1500
gccatccaac caggttecat taactatgac cttectgaaga cagaaaatet gaatgatgat 1560
gagaaactca acaatgcaaa atatgccatce tcectatggeee gaaaaattgg agcaagagtyg 1620
tatgcecetge cagaagacct ggttgaagtg aaccccaaaa tggtcatgac cgtgtttgee 1680
tgectecatgg ggaaaggaat gaagagggtg tga 1713
<210> SEQ ID NO 5

<211> LENGTH: 276

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

Met Asp Ser Ser Arg Glu Pro Thr Leu Gly Arg Leu Asp Ala Ala Gly
1 5 10 15

Phe Trp Gln Val Trp Gln Arg Phe Asp Ala Asp Glu Lys Gly Tyr Ile
20 25 30

Glu Glu Lys Glu Leu Asp Ala Phe Phe Leu His Met Leu Met Lys Leu
35 40 45

Gly Thr Asp Asp Thr Val Met Lys Ala Asn Leu His Lys Val Lys Gln
50 55 60

Gln Phe Met Thr Thr Gln Asp Ala Ser Lys Asp Gly Arg Ile Arg Met
65 70 75 80
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Lys Glu Leu Ala Gly Met Phe Leu Ser Glu Asp Glu Asn Phe Leu Leu
85 90 85

Leu Phe Arg Arg Glu Asn Pro Leu Asp Ser Ser Val Glu Phe Met Gln
100 105 110

Ile Trp Arg Lys Tyr Asp Ala Asp Ser Ser Gly Phe Ile Ser Ala Ala
115 120 125

Glu Leu Arg Asn Phe Leu Arg Asp Leu Phe Leu His His Lys Lys Ala
130 135 140

Ile Ser Glu Ala Lys Leu Glu Glu Tyr Thr Gly Thr Met Met Lys Ile
145 150 155 160

Phe Asp Arg Asn Lys Asp Gly Arg Leu Asp Leu Asn Asp Leu 2la Arg
165 170 175

Ile Leu Ala Leu Gln Glu Asn Phe Leu Leu Gln Phe Lys Met Asp Ala
180 185 190

Cys Ser Thr Glu Glu Arg Lys Arg Asp Phe Glu Lys Ile Phe 2la Tyr
195 200 205

Tyr Asp Val Ser Lys Thr Gly Ala Leu Glu Gly Pro Glu Val 2Asp Gly
210 215 220

Phe Val Lys Asp Met Met Glu Leu Val Gln Pro Ser Ile Ser Gly Val
225 230 235 240

Asp Leu Asp Lys Phe Arg Glu Ile Leu Leu Arg His Cys Asp Val Asn
245 250 255

Lys Asp Gly Lys Ile Gln Lys Ser Glu Leu Ala Leu Cys Leu Gly Leu
260 265 270

Lys Ile Asn Pro
275

<210> SEQ ID NO 6

<211> LENGTH: 1437

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

cggcagcage gotegegtee tecccageaa cagttactea aagetaatca gatagegaaa 60
gaagcaggag agcaagtcaa gaaatacggt gaaggagtcc tteccaaagt tgtetaggte 120

ctteegegee ggtgectggt cttegtegte aacaccatgg acagetcceg ggaaccgact 180

ctggggeget tggacgecyge tggettetygg caggtetgge ggegetttga tgeggatgaa 240

aaaggttaca tagaagagaa ggaactcgat gettteottte tecacatgtt gatgaaactg 300
ggtactgaty acacggtcat gaaagcaaat ttgcacaagg tgaaacagea gtttatgact 360
acccaagatyg cctctaaaga tggtegeatt cggatgaaag agettgetgyg tatgttetta 420
tetgaggaty aaaactttet tcetgetettt cgecgggaaa acccactgga cagcagegty 480

gagtttatge agatttggeg caaatatgac getgacagea gtggetttat atcagetget 540

gagcteoecgea acttecteeg agacctettt ctteaccaca aaaaggecat ttetgagget 600
aaactggaag aatacactgg caccatgatg aagatttttyg acagaaataa agatggtegg 660
ttggatctaa atgacttage aaggattetg getetteagyg aaaacttect tetccaattt 720
aaaatggatyg cttgttctac tgaagaaagg aaaagggact ttgagaaaat ctttgectac 780

tatgatgtta gtaaaacagyg ageccctggaa ggcccagaag tggatgggtt tgtcaaagac 840

atgatggagce ttgtccagec cagcatcage ggggtggace ttgataagtt cegegagatt 900
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ctccoctgegte actgegacgt gaacaaggat ggaaaaattc agaagtcectga gectggcetttg 960
tgtcttggge tgaaaatcaa cccataatcc cagactgctt tgccttttge tcttactatg 1020
tttctgtgat cttgctggta gaattgtatc tgtgcattga tgttgggaac acagtgggca 1080
aactcacaaa tggtgtgcta ttcttgggca agaagaggga cgctagggcc ttccttecac 1140
cggcgtgate tatcectgte tcactgaaag cccctgtgta gtgtetgtgt tgtttteect 1200
tgaccctggg ctttectatce ctcccaaaga ctcagectcce ctgttagatg gctcetgectg 1260
tcctteccca gtecaccagg gtggggggga caggggcagce tgagtgcatt cattttgtge 1320
ttttgttgtg ggctttctge ttagtctgaa aggtgtgtgg cattcatggce aatcctgtaa 1380
cttcaacata gatttttttt gtgtgtgtgg aaataaatct gcaattggaa acaaccg 1437
<210> SEQ ID NO 7

<211> LENGTH: 177

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

Met Val Leu Leu Ser Thr Leu Gly Ile Val Phe Gln Gly Glu Gly Pro
1 5 10 15

Pro Ile Ser Ser Cys Asp Thr Gly Thr Met Ala Asn Cys Glu Arg Thr
20 25 30

Phe Ile Ala Ile Lys Pro Asp Gly Val Gln Arg Gly Leu Val Gly Glu
35 40 45

Ile Ile Lys Arg Phe Glu Gln Lys Gly Phe Arg Leu Val Gly Leu Lys
50 55 60

Phe Met Gln Ala Ser Glu Asp Leu Leu Lys Glu His Tyr Val Asp Leu
65 70 75 80

Lys Asp Arg Pro Phe Phe Ala Gly Leu Val Lys Tyr Met His Ser Gly
85 90 85

Pro Val Val Ala Met Val Trp Glu Gly Leu Asn Val Val Lys Thr Gly
100 105 110

Arg Val Met Leu Gly Glu Thr Asn Pro Ala Asp Ser Lys Pro Gly Thr
115 120 125

Ile Arg Gly Asp Phe Cys Ile Gln Val Gly Arg Asn Ile Ile His Gly
130 135 140

Ser Asp Ser Val Glu Ser Ala Glu Lys Glu Ile Gly Leu Trp Phe His
145 150 155 160

Pro Glu Glu Leu Val Asp Tyr Thr Ser Cys Ala Gln Asn Trp Ile Tyr
165 170 175

Glu

<210> SEQ ID NO 8

<211> LENGTH: 1031

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

gcagaagegt tcegtgegtg caagtgetge gaaccacgtyg ggtceeggge gegttteggy 60
tgetggegge tgcagcegga gttcaaacct aagcagetgg aagggccctg tggctaggta 120

ccatagagte tctacacagg actaagtcag cctggtgtge aggggaggca gacacacaaa 180
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cagaaaattg gactacagtg ctaagatgct gtaagaagag gttaactaaa ggacaggaag 240
atggggccaa gagatggtgce tactgtctac tttagggatc gtctttcaag gcgaggggec 300
tectatetca agetgtgata caggaaccat ggccaactgt gagegtacct tcattgegat 360
caaaccagat ggggtccage ggggtcttgt gggagagatt atcaagegtt ttgagcagaa 420
aggattcecge cttgttggtc tgaaattcat gcaagcttcee gaagatcttce tcaaggaaca 480
ctacgttgac ctgaaggacc gtccattctt tgccggectg gtgaaataca tgcactcagyg 540
gceggtagtt gcecatggtet gggagggget gaatgtggtyg aagacgggece gagtcatget 600
cggggagacce aaccctgecag actccaagcee tgggaccatce cgtggagact tcectgecataca 660
agttggcagg aacattatac atggcagtga ttctgtggag agtgcagaga aggagatcgg 720
cttgtggttt caccctgagg aactggtaga ttacacgage tgtgctcaga actggatcta 780
tgaatgacag gagggcagac cacattgctt ttcacatcca ttteccectec tteccatggyg 840
cagaggacca ggctgtagga aatctagtta tttacaggaa cttcatcata atttggaggyg 900
aagctcttgg agctgtgagt tcteecctgta cagtgttace atccccgacce atctgattaa 960
aatgettect cccageatag gattecattga gttggttact tcatattgtt geattgettt 1020
tttttecette t 1031
<210> SEQ ID NO 9

<211> LENGTH: 348

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

Met Tyr Thr Ala Ile Pro Gln Ser Gly Ser Pro Phe Pro Gly Ser Val
1 5 10 15

Gln Asp Pro Gly Leu His Val Trp Arg Val Glu Lys Leu Lys Pro Val
20 25 30

Pro Val Ala Gln Glu Asn Gln Gly Val Phe Phe Ser Gly Asp Ser Tyr
35 40 45

Leu Val Leu His Asn Gly Pro Glu Glu Val Ser His Leu His Leu Trp
50 55 60

Ile Gly Gln Gln Ser Ser Arg Asp Glu Gln Gly Ala Cys Ala Val Leu
65 70 75 80

Ala Val His Leu Asn Thr Leu Leu Gly Glu Arg Pro Val Gln His Arg
85 90 95

Glu Val Gln Gly Asn Glu Ser Asp Leu Phe Met Ser Tyr Phe Pro Arg
100 105 110

Gly Leu Lys Tyr Gln Glu Gly Gly Val Glu Ser Ala Phe His Lys Thr
115 120 125

Ser Thr Gly Ala Pro Ala Ala Ile Lys Lys Leu Tyr Gln Val Lys Gly
130 135 140

Lys Lys Asn Ile Arg Ala Thr Glu Arg Ala Leu Asn Trp Asp Ser Phe
145 150 155 160

Asn Thr Gly Asp Cys Phe Ile Leu Asp Leu Gly Gln Asn Ile Phe 2Ala
165 170 175

Trp Cys Gly Gly Lys Ser Asn Ile Leu Glu Arg Asn Lys Ala Arg Asp
180 185 190

Leu Ala Leu Ala Ile Arg Asp Ser Glu Arg Gln Gly Lys Ala Gln Val
195 200 205
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Glu Ile Val Thr Asp Gly Glu Glu Pro Ala Glu Met Ile Gln Val Leu
210 215 220

Gly Pro Lys Pro Ala Leu Lys Glu Gly Asn Pro Glu Glu Asp Leu Thr
225 230 235 240

Ala Asp Lys Ala Asn Ala Gln Ala Ala Ala Leu Tyr Lys Val Ser Asp
245 250 255

Ala Thr Gly Gln Met Asn Leu Thr Lys Val Ala Asp Ser Ser Pro Phe
260 265 270

Ala Leu Glu Leu Leu Ile Ser Asp Asp Cys Phe Val Leu Asp Asn Gly
275 280 285

Leu Cys Gly Lys Ile Tyr Ile Trp Lys Gly Arg Lys Ala Asn Glu Lys
290 295 300

Glu Arg Gln Ala Ala Leu Gln Val Ala Glu Gly Phe Ile Ser Arg Met
305 310 315 320

Gln Tyr Ala Pro Asn Thr Gln Val Glu Ile Leu Pro Gln Gly Arg CGlu
325 330 335

Ser Pro Ile Phe Lys Gln Phe Phe Lys Asp Trp Lys
340 345

<210> SEQ ID NO 10

<211> LENGTH: 944

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

atctgaagac ageatgtaca cagecattee ccagaggtaa getgeatgeo ccatetectt 60
tcacaactte cocttettta cctecaageyg ctygeccetae ceactgetet cegeetygoee 120
agggetygtge ttgggcaagt gggtccagge tgctgteaac cetotetett ctegeagtygy 180
ctetecatte ccaggeteay tgcaggatee aggectgeat gtygtggeggy tggagaaget 240
gaagceggty cctgtggege aagagaacca gggogtcotte tteteggggg actectacet 300
agtgetgeac aatggeccay aagaggttte ccatetgeac ctygtggatay gtaaggggat 360
ctggatgggy gaaggttggyg cccaggaagyg ggagggaggyg ggctggtatyg gatcacaage 420
cttgecctge ccteteccac ttgtcccagg ccageagtca teccgggatyg ageaggggge 480
ctgtgoogty ctggetgtge acctcaacac getgetggga gageggectyg tgecageaceg 540
cgaggtgcag ggcaatgagt ctgacctett catgagetac tteccacggg goctcaagta 600
ccaggtcaga goeccacctet aggecacceee accctgette tggetggtte teaccetgea 660
gaagaccegy gtgectttgg ageogggtoe ccacctttet geeegtette cagtgggatg 720
gggtgcagayg ggetetgggt ctectgteag tecactcaga tgggeegtet gggetgeagyg 780
aaggtyggtgt ggagtcagea tttcacaaga cctecacagyg agececaget gecatcaaga 840
aactctacca ggtgaagggy aagaagaaca tcegtgecac cgagegggea ctgaactggyg 900
acagcttcaa cactggggac tgecttcecatce tggacctggg ccag 944
<210> SEQ ID NO 11

<211> LENGTH: 1744

«<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 11
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Met Arg Leu Leu Trp Gly Leu Ile Trp Ala Ser Ser Phe Phe Thr Leu
1 5 10 15

Ser Leu Gln Lys Pro Arg Leu Leu Leu Phe Ser Pro Ser Val Val His
20 25 30

Leu Gly Val Pro Leu Ser Val Gly Val Gln Leu Gln Asp Val Pro Arg
35 40 45

Gly Gln Val Val Lys Gly Ser Val Phe Leu Arg Asn Pro Ser Arg Asn
50 55 60

Asn Val Pro Cys Ser Pro Lys Val Asp Phe Thr Leu Ser Ser Glu Arg
65 70 75 80

Asp Phe Ala Leu Leu Ser Leu Gln Val Pro Leu Lys Asp Ala Lys Ser
85 90 85

Cys Gly Leu His Gln Leu Leu Arg Gly Pro Glu Val Gln Leu Val Ala
100 105 110

His Ser Pro Trp Leu Lys Asp Ser Leu Ser Arg Thr Thr Asn Ile CGln
115 120 125

Gly Ile Asn Leu Leu Phe Ser Ser Arg Arg Gly His Leu Phe Leu Gln
130 135 140

Thr Asp Gln Pro Ile Tyr Asn Pro Gly Gln Arg Val Arg Tyr Arg Val
145 150 155 160

Phe Ala Leu Asp Gln Lys Met Arg Pro Ser Thr Asp Thr Ile Thr Val
165 170 175

Met Val Glu Asn Ser His Gly Leu Arg Val Arg Lys Lys Glu Val Tyr
180 185 190

Met Pro Ser Ser Ile Phe Gln Asp Asp Phe Val Ile Pro Asp Ile Ser
195 200 205

Glu Pro Gly Thr Trp Lys Ile Ser Ala Arg Phe Ser Asp Gly Leu Glu
210 215 220

Ser Asn Ser Ser Thr Gln Phe Glu Val Lys Lys Tyr Val Leu Pro Asn
225 230 235 240

Phe Glu Val Lys Ile Thr Pro Gly Lys Pro Tyr Ile Leu Thr Val Pro
245 250 255

Gly His Leu Asp Glu Met Gln Leu Asp Ile Gln Ala Arg Tyr Ile Tyr
260 265 270

Gly Lys Pro Val Gln Gly Val Ala Tyr Val Arg Phe Gly Leu Leu Asp
275 280 285

Glu Asp Gly Lys Lys Thr Phe Phe Arg Gly Leu Glu Ser Gln Thr Lys
290 295 300

Leu Val Asn Gly Gln Ser His Ile Ser Leu Ser Lys Ala Glu Phe Gln
305 310 315 320

Asp Ala Leu Glu Lys Leu Asn Met Gly Ile Thr Asp Leu Gln Gly Leu
325 330 335

Arg Leu Tyr Val Ala Ala Ala Ile Ile Glu Ser Pro Gly Gly Glu Met
340 345 350

Glu Glu Ala Glu Leu Thr Ser Trp Tyr Phe Val Ser Ser Pro Phe Ser
355 360 365

Leu Agsp Leu Ser Lys Thr Lys Arg His Leu Val Pro Gly Ala Pro Phe
370 375 380

Leu Leu Gln Ala Leu Val Arg Glu Met Ser Gly Ser Pro Ala Ser Gly
385 390 395 400

Ile Pro Val Lys Val Ser Ala Thr Val Ser Ser Pro Gly Ser Val Pro
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405 410 415

Glu Val Gln Asp Ile Gln Gln Asn Thr Asp Gly Ser Gly Gln Val Ser
420 425 430

Ile Pro Ile Ile Ile Pro Gln Thr Ile Ser Glu Leu Gln Leu Ser Val
435 440 445

Ser Ala Gly Ser Pro His Pro Ala Ile Ala Arg Leu Thr Val Ala Ala
450 455 460

Pro Pro Ser Gly Gly Pro Gly Phe Leu Ser Ile Glu Arg Pro 2Asp Ser
465 470 475 480

Arg Pro Pro Arg Val Gly Asp Thr Leu Asn Leu Asn Leu Arg Ala Val
485 490 495

Gly Ser Gly Ala Thr Phe Ser His Tyr Tyr Tyr Met Ile Leu Ser Arg
500 505 510

Gly Gln Ile Val Phe Met Asn Arg Glu Pro Lys Arg Thr Leu Thr Ser
515 520 525

Val Ser Val Phe Val Asp His His Leu Ala Pro Ser Phe Tyr Phe Val
530 535 540

Ala Phe Tyr Tyr His Gly Asp His Pro Val Ala Asn Ser Leu Arg Val
545 550 555 560

Agp Val Gln Ala Gly Ala Cys Glu Gly Lys Leu Glu Leu Ser Val Asp
565 570 575

Gly Ala Lys Gln Tyr Arg Asn Gly Glu Ser Val Lys Leu His Leu Glu
580 585 590

Thr Asp Ser Leu Ala Leu Val Ala Leu Gly Ala Leu Asp Thr 2la Leu
595 600 605

Tyr Ala Ala Gly Ser Lys Ser His Lys Pro Leu Asn Met Gly Lys Val
610 615 620

Phe Glu Ala Met Asn Ser Tyr Asp Leu Gly Cys Gly Pro Gly Gly Gly
625 630 635 640

Asp Ser Ala Leu Gln Val Phe Gln Ala Ala Gly Leu Ala Phe Ser Asp
645 650 655

Gly Asp Gln Trp Thr Leu Ser Arg Lys Arg Leu Ser Cys Pro Lys Glu
660 665 670

Lys Thr Thr Arg Lys Lys Arg Asn Val Asn Phe Gln Lys Ala Ile 2Asn
675 680 685

Glu Lys Leu Gly Gln Tyr Ala Ser Pro Thr Ala Lys Arg Cys Cys Gln
690 695 700

Agp Gly Val Thr Arg Leu Pro Met Met Arg Ser Cys Glu Gln Arg Ala
705 710 715 720

Ala Arg Val Gln Gln Pro Asp Cys Arg Glu Pro Phe Leu Ser Cys Cys
725 730 735

Gln Phe Ala Glu Ser Leu Arg Lys Lys Ser Arg Asp Lys Gly Gln 2Ala
740 745 750

Gly Leu Gln Arg Ala Leu Glu Ile Leu Gln Glu Glu Asp Leu Ile Asp
755 760 765

Glu Agp Asp Ile Pro Val Arg Ser Phe Phe Pro Glu Asn Trp Leu Trp
770 775 780

Arg Val Glu Thr Val Asp Arg Phe Gln Ile Leu Thr Leu Trp Leu Pro
785 790 795 800

Agp Ser Leu Thr Thr Trp Glu Ile His Gly Leu Ser Leu Ser Lys Thr
805 810 815



US 2010/0297661 A1l Nov. 25,2010
19

-continued

Lys Gly Leu Cys Val Ala Thr Pro Val Gln Leu Arg Val Phe Arg Glu
820 825 830

Phe His Leu His Leu Arg Leu Pro Met Ser Val Arg Arg Phe Glu Gln
835 840 845

Leu Glu Leu Arg Pro Val Leu Tyr Asn Tyr Leu Asp Lys Asn Leu Thr
850 855 860

Val Ser Val His Val Ser Pro Val Glu Gly Leu Cys Leu Ala Gly Cly
865 870 875 880

Gly Gly Leu Ala Gln Gln Val Leu Val Pro Ala Gly Ser Ala Arg Pro
885 890 895

Val Ala Phe Ser Val Val Pro Thr Ala Ala Ala Ala Val Ser Leu Lys
900 905 910

Val Val Ala Arg Gly Ser Phe Glu Phe Pro Val Gly Asp Ala Val Ser
915 920 925

Lys Val Leu Gln Ile Glu Lys Glu Gly Ala Ile His Arg Glu Glu Leu
930 935 940

Val Tyr Glu Leu Asn Pro Leu Asp His Arg Gly Arg Thr Leu Glu Ile
945 950 955 960

Pro Gly Asn Ser Asp Pro Asn Met Ile Pro Asp Gly Asp Phe 2Asn Ser
965 970 875

Tyr Val Arg Val Thr Ala Ser Asp Pro Leu Asp Thr Leu Gly Ser Glu
980 985 990

Gly Ala Leu Ser Pro Gly Gly Val Ala Ser Leu Leu Arg Leu Pro Arg
995 1000 1005

Gly Cys Gly Glu Gln Thr Met 1Ile Tyr Leu Ala Pro Thr Leu Ala
1010 1015 1020

Ala Ser Arg Tyr Leu ZAsp Lys Thr Glu Gln Trp Ser Thr Leu Pro
1025 1030 1035

Pro Glu Thr Lys Asp His Ala Val Asp Leu Ile Gln Lys Gly Tyr
1040 1045 1050

Met Arg Ile Gln Gln Phe Arg Lys Ala Asp Gly Ser Tyr Ala Ala
1055 1060 1065

Trp Leu Ser Arg Asp Ser Ser Thr Trp Leu Thr Ala Phe Val Leu
1070 1075 1080

Lys Val Leu Ser Leu Ala Gln Glu Gln Val Gly Gly Ser Pro Glu
1085 1090 1095

Lys Leu Gln Glu Thr Ser Asn Trp Leu Leu Ser Gln Gln Gln Ala
1100 1105 1110

Asp Gly Ser Phe Gln Zsp Pro Cys Pro Val Leu Asp Arg Ser Met
1115 1120 1125

Gln Gly Gly Leu Val Gly Asn Asp Glu Thr Val Ala Leu Thr Ala
1130 1135 1140

Phe Val Thr Ile Ala Leu Hisg His Gly Leu Ala Val Phe Gln Asp
1145 1150 1155

Glu Gly Ala Glu Pro Leu Lys Gln Arg Val Glu Ala Ser Ile Ser
1160 1165 1170

Lys Ala Asn Ser Phe Leu Gly Glu Lys Ala Ser Ala Gly Leu Leu
1175 1180 1185

Gly Ala His Ala Ala Ala Ile Thr Ala Tyr Ala Leu Ser Leu Thr
1190 1195 1200
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Lys Ala Pro Val Asp Leu Leu Gly Val Ala His Asn Asn Leu Met
1205 1210 1215

Ala Met Ala Gln Glu Thr Gly Asp Asn Leu Tyr Trp Gly Ser Val
1220 1225 1230

Thr Gly Ser Gln Ser Asn Ala Val Ser Pro Thr Pro Ala Pro Arg
1235 1240 1245

Asn Pro Ser Asp Pro Met Pro Gln Ala Pro Ala Leu Trp Ile Glu
1250 1255 1260

Thr Thr Ala Tyr Ala Leu Leu His Leu Leu Leu His Glu Gly Lys
1265 1270 1275

Ala Glu Met Ala Asp Gln Ala Ser Ala Trp Leu Thr Arg Gln Gly
1280 1285 1290

Ser Phe Gln Gly Gly Phe Arg Ser Thr Gln Asp Thr Val Ile Ala
1295 1300 1305

Leu Asp Ala Leu Ser Ala Tyr Trp Ile Ala Ser His Thr Thr Glu
1310 1315 1320

Glu Arg Gly Leu Asn Val Thr Leu Ser Ser Thr Gly Arg Asn Gly
1325 1330 1335

Phe Lys Ser His Ala Leu Gln Leu Asn Asn Arg Gln Ile Arg Gly
1340 1345 1350

Leu Glu Glu Glu Leu Gln Phe Ser Leu Gly Ser Lys Ile Ash Val
1355 1360 1365

Lys Val Gly Gly Asn Ser Lys Gly Thr Leu Lys Val Leu Arg Thr
1370 1375 1380

Tyr Asn Val Leu Asp Met Lys Asn Thr Thr Cys Gln Asp Leu Gln
1385 1390 1395

Ile Glu Val Thr Val Lys Gly His Val Glu Tyr Thr Met Glu Ala
1400 1405 1410

Asn Glu Asp Tyr Glu Asp Tyr Glu Tyr Asp Glu Leu Pro Ala Lys
1415 1420 1425

Asp Asp Pro Asp Ala Pro Leu Gln Pro Val Thr Pro Leu Gln Leu
1430 1435 1440

Phe Glu Gly Arg Arg Asn Arg Arg Arg Arg Glu Ala Pro Lys Val
1445 1450 1455

Val Glu Glu Gln Glu Ser Arg Val His Tyr Thr Val Cys Ile Trp
1460 1465 1470

Arg Asn Gly Lys Val Gly Leu Ser Gly Met Ala Ile Ala Asp Val
1475 1480 1485

Thr Leu Leu Ser Gly Phe Hisg Ala Leu Arg Ala Asp Leu Glu Lys
1490 1495 1500

Leu Thr Ser Leu Ser Asp Arg Tyr Val Ser His Phe Glu Thr Glu
1505 1510 1515

Gly Pro Hig Val Leu Leu Tyr Phe Asp Ser Val Pro Thr Ser Arg
1520 1525 1530

Glu Cys Val Gly Phe Glu Ala Val Gln Glu Val Pro Val Gly Leu
1535 1540 1545

Val Gln Pro Ala Ser Ala Thr Leu Tyr Asp Tyr Tyr Asn Pro Glu
1550 1555 1560

Arg Arg Cys Ser Val Phe Tyr Gly Ala Pro Ser Lys Ser Arg Leu
1565 1570 1575

Leu Ala Thr Leu Cys Ser 2la Glu Val Cys Gln Cys Ala Glu Gly
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1580 1585 1590

Lys Cys Pro Arg Gln Arg Arg Ala Leu Glu Arg Gly Leu Gln Asp
1595 1600 1605

Glu Asp Gly Tyr Arg Met Lys Phe Ala Cys Tyr Tyr Pro Arg Val
1510 1615 1620

Glu Tyr Gly Phe Gln Val Lys Val Leu Arg Glu Asp Ser Arg Ala
1625 1630 1635

Ala Phe Arg Leu Phe Glu Thr Lys Ile Thr Gln Val Leu His Phe
1640 1645 1650

Thr Lys Asp Val Lys Ala Ala Ala Asn Gln Met Arg Asn Phe Leu
1655 1660 1665

Val Arg Ala Ser Cys Arg Leu Arg Leu Glu Pro Gly Lys Glu Tyr
15670 1675 1680

Leu Ile Met Gly Leu Asp Gly Ala Thr Tyr Asp Leu Glu Gly His
1685 1690 1695

Pro Gln Tyr Leu Leu Asp Ser Asn Ser Trp Ile Glu Glu Met Pro
1700 1705 1710

Ser Glu Arg Leu Cys Arg Ser Thr Arg Gln Arg Ala Ala Cys Ala
1715 1720 1725

Gln Leu Asn Asp Phe Leu Gln Glu Tyr Gly Thr Gln Gly Cys Gln
1730 1735 1740

Val

<210> SEQ ID NO 12

<211> LENGTH: 5406

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12

gaccagatca geccecagag cagoctceaty getggaggat ccaagagagg ttagateegt 60

ctgtetgtet getaccttet tcaccttate tetgecagaag cccaggttge tettgttete 120

tecttetgty gtteatetygy gggteccect ateggtygggy gtgeagetee aggatgtgece 180

ccgaggacag gtagtgaaag gatcagtgtt cctgagaaac ccatctegta ataatgtece 240
ctgctcecca aaggtggact tcacccttag ctcagaaaga gacttegeac tcctcagtet 300
ccaggtgece ttgaaagatg cgaagagetg tggectecat caactectca gaggecctga 360
ggtccagetg gtggeccatt cgecatgget aaaggactet ctgtecagaa cgacaaacat 420
ccagggtate aacctgetet tetecteteg cegggggeac ctetttttge agacggacca 480

geccatttac aaccetggec agegggtteg gtacegggte tttgetetgg atcagaagat 540

gegoccgage actgacacca tcacagteat ggtggagaac tetcacggee tcegegtgeg 600
gaagaaggag gtgtacatge ccteogtecat cttocaggat gactttgtga tceccagacat 660
cteagageca gggacctgga agatctcage ccgattetea gatggeetgyg aatccaacag 720
cagcacccag tttgaggtga agaaatatgt ccttecccaac tttgaggtga agatcaccec 780
tggaaagece tacatcctga cggtgccagg ccatcttgat gaaatgcagt tagacatcca 840

ggccaggtac atctatggga agcecagtgca gggggtggea tatgtgeget ttgggeteet 900
agatgaggat ggtaagaaga ctttettteg ggggetggag agtcagacca agetggtgaa 960

tggacagagc cacatttccce tctcaaagge agagttccag gacgeccetgg agaagctgaa 1020
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tatgggcatt actgacctcc aggggctgcg cctctacgtt gctgcagcca tcattgagtce 1080
tccaggtggg gagatggagg aggcagagct cacatcctgg tattttgtgt catctcecctt 1140
ctccttggat cttagcaaga ccaagcgaca ccttgtgcct ggggecccct tcctgctgea 1200
ggccttggte cgtgagatgt caggctccec agecttctgge attectgtca aagtttcectgce 1260
cacggtgtct tctecectgggt ctgttcectga agcccaggac attcagcaaa acacagacgg 1320
gagcggccaa gtcagcattc caataattat ccctcagacc atctcagagc tgcagctctce 1380
agtatctgca ggctceccccac atccagcgat agccaggctce actgtggcag ccccacctte 1440
aggaggccce gggtttctgt ctattgageg gccggattcet cgacctectce gtgttgggga 1500
cactctgaac ctgaacttgc gagccgtggg cagtggggcece accttttctc attactacta 1560
catgatccta tcccgaggge agatcgtgtt catgaatcga gagcccaaga ggaccctgac 1620
cteggtceteg gtgtttgtgg accatcacct ggcaccctee ttctactttg tggecttcta 1680
ctaccatgga gaccacccag tggccaactc cctgecgagtg gatgtccagg ctggggectg 1740
cgagggcaag ctggagctca gcgtggacgg tgccaagcag taccggaacg gggagtceccegt 1800
gaagctecace ttagaaacceg actcecctage cetggtggeyg ctgggagecet tggacacage 1860
tctgtatget gcaggcagca agtcccacaa gcccctcaac atgggcaagg tctttgaage 1920
tatgaacage tatgaccteg getgtggtee tgggggtggyg gacagtgece ttecaggtgtt 1980
ccaggcageg ggectggeet tttetgatgg agaccagtgg accttatceca gaaagagact 2040
aagetgtece aaggagaaga caacccggaa aaagagaaac gtgaacttece aaaaggegat 2100
taatgagaaa ttgggtcagt atgettecccee gacagecaag cgetgetgee aggatggggt 2160
gacacgtety cccatgatge gttoctgega geagegggea geecegegtge agecagecgga 2220
ctgecgggag ceettectgt cctgetgeca atttgetgag agtetgegea agaagageag 2280
ggacaaggge caggegggee tccaacgage cctggagate ctgcaggagyg aggacctgat 2340
tgatgaggat gacattcceg tgegecagett ctteccagag aactggetet ggagagtgga 2400
aacagtggac cgetttcecaaa tattgacact gtggetccee gactetetga ccacgtggga 2460
gatccatgge ctgagecetgt ccaaaaccaa aggectatgt gtggecacee cagtccaget 2520
cegggtgtte cgegagttec acctgeaccet cegectgece atgtetgtece geecgetttga 2580
gcagcetggag ctgeggectyg tectcectataa ctacctggat aaaaacctga ctgtgagegt 2640
ccacgtgtee ccagtggagg ggetgtgect ggetggggge ggagggetgyg cccageaggt 2700
getggtgect gegggetetyg ceecggectgt tgecttetet gtggtgecca cggeageege 2760
cgetgtgtet ctgaaggtgg tggetcegagg gtecttcgaa ttecetgtgg gagatgeggt 2820
gtccaaggtt ctgcagattg agaaggaagg ggccatccat agagaggagce tggtctatga 2880
actcaaccee ttggaccacce gaggecggac cttggaaata cctggecaact ctgatceccaa 2940
tatgatceccet gatggggact ttaacagecta cgtcagggtt acagectcag atccattgga 3000
cactttagge tctgaggggg ccttgtcace aggaggegtyg gectecctet tgaggettece 3060
tcgaggetgt ggggagcaaa ccatgatcta cttggetcceg acactggetg cttecegeta 3120
cctggacaag acagagcagt ggagcacact gecctcccgag accaaggacce acgcegtgga 3180
tctgateccag aaaggctaca tgcggatcca gecagttteogg aaggeggatg gttectatge 3240

ggcttggtty tcacgggaca gcagcacctg getcacagece tttgtgttga aggtcectgag 3300
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tttggcccag gagcaggtag gaggctcgcce tgagaaactg caggagacat ctaactgget 3360
tectgtcccag cagcaggctg acggctegtt ccaggaccce tgtccagtgt tagacaggag 3420
catgcagggg ggtttggtgg gcaatgatga gactgtggca ctcacagcct ttgtgaccat 3480
cgcectteat catgggctgg ccgtecttcca ggatgagggt gcagagccat tgaagcagag 3540
agtggaagcc tccatctcaa aggcaaactc atttttgggg gagaaagcaa gtgctggget 3600
cctgggtgee cacgcagetg ccatcacgge ctatgccctg tcactgacca aggcgectgt 3660
ggacctgcte ggtgttgcce acaacaacct catggcaatg gcccaggaga ctggagataa 3720
cctgtactgg ggctcagtca ctggttctca gagcaatgee gtgtegecca ccceggetece 3780
tecgcaaccca tccgacceca tgccccagge cccagceectg tggattgaaa ccacagecta 3840
cgceetgetg caccteetge ttcacgaggyg caaagcagag atggcagacc aggcttegge 3900
ctggctcace cgtcagggca gcttccaagg gggattccocge agtacccaag acacggtgat 3960
tgccectggat gecctgtetg cctactggat tgcctceccac accactgagg agaggggtcet 4020
caatgtgact ctcagctcca caggccggaa tgggttcaag tcccacgcge tgcagctgaa 4080
caaccgcecag attegeggece tggaggagga gctgcagttt tecttgggca gcaagatcaa 4140
tgtgaaggtg ggaggaaaca gcaaaggaac cctgaaggtc cttcgtacct acaatgtcct 4200
ggacatgaag aacacgacct gccaggacct acagatagaa gtgacagtca aaggccacgt 4260
cgagtacacg atggaagcaa acgaggacta tgagtacgat gagcttccag ccaaggatga 4320
ccecagatgece cctetgecage ccgtgacace cctgecagetg tttgagggte ggaggaaccg 4380
ccgcaggagyg gaggcgecca aggtggtgga ggagcaggag tccagggtgce actacaccegt 4440
gtgcatctgy cggaacggca aggtggggcet gtcectggcatyg gcecatcgegg acgtcaccect 4500
cctgagtgga ttccacgeccce tgcgtgctga cctggagaag ctgacctccce tcectetgaccyg 4560
ttacgtgagt cactttgaga ccgaggggcce ccacgtectyg ctgtattttg acteggtcecc 4620
cacctcecegg gagtgegtgg gctttgagge tgtgcaggaa gtgceggtgg ggctggtgea 4680
gcecggecage gcaaccctygt acgactacta caaccccgay cgcagatgtt ctgtgtttta 4740
cggggcacca agtaagagca gactcttgge caccttgtgt tctgetgaag tctgecagtyg 4800
tgctgagggg aagtgcccte gccagegteg cgeccctggag cggggtetge aggacgagga 4860
tggctacagg atgaagtttg cctgctacta ccccegtgtg gagtacgget tccaggttaa 4920
ggttcteccga gaagacagca gagctgcttt ccgectettt gagaccaaga tcacccaagt 4980
cctgcactte accaaggatg tcaaggccge tgctaatcag atgcgcaact tcectggtteg 5040
agcctectge cgectteget tggaacctgg gaaagaatat ttgatcatgg gtcetggatgg 5100
ggccacctat gacctegagyg gacacccececa gtacctgetyg gactegaata getggatega 5160
ggagatgcce tctgaacgcee tgtgeceggag cacccgecag cgggcagect gtgeccaget 5220
caacgacttc ctccaggagt atggcactca ggggtgccag gtgtgagggce tgcccteccca 5280
cctcegetgg gaggaacctyg aacctgggaa ccatgaagct ggaagcactg ctgtgtccegce 5340
tttcatgaac acagectggg accagggcat attaaagget tttggcagca aagtgtcagt 5400

gttgge 5406




US 2010/0297661 A1l

1-24. (canceled)
25. A method for diagnosing renal cell carcinoma compris-
ing steps of
preparing a composition containing a binding molecule
binding specifically to one or more renal cell carcinoma
markers selected from the group consisting of NNMT,
L-plastin, secretagogin, NM23A, CapG and C4aANA,;

contacting the composition with a biological sample to
measure expression level of the marker; and

comparing the expression level of the marker with that in
normal tissues of the kidney or in biological samples of
normal individuals.

26. The method according to claim 25, wherein the binding
molecule is an antibody and the antibody is one or more
selected from the group consisting of a monoclonal antibody,
apolyclonal antibody, a multispecific antibody, a fragment of
the antibody, a recombinant antibody, and a chemically modi-
fied antibody.

27. The method according to claim 26, wherein the anti-
body fragment is Fab, F(ab'"),, scFv, Fv, Fab/c, a digestion
product of an antibody using a proteolytic enzyme, or an
antibody prepared using a recombinant DNA technique.

28. The method according to claim 26, wherein the anti-
body is a monoclonal antibody or a polyclonal antibody.

Nov. 25,2010

29. The method according to claim 28, wherein the mono-
clonal antibody is prepared using a method of producing a
monoclonal antibody comprising immunizing a mammal
with the renal cell carcinoma marker and collecting antibody-
producing cells, fusing the antibody-producing cells with
myeloma cells to establish a hybridoma, and obtaining the
monoclonal antibody from the hybridoma.

30. The method according to claim 29, wherein the anti-
body-producing cells are splenocytes (spleen cells), lymph
node cells, or peripheral blood cells.

31. The method according to claim 29, wherein the mam-
mal is a rat, a mouse, a rabbit, or a monkey.

32. The method according to claim 29, wherein the
myeloma cells are derived from an animal of the same species
as the mammal, have drug selectivity, and cannot survive in an
HAT selection medium supplemented with hypoxanthine,
aminopterin and thymidine in a state of being not fused with
splenocytes, but can survive in a state of being fused with
splenocytes.

33. The method according to claim 29, wherein the renal
cell carcinoma marker is a fragment of a full-length protein.
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