
GENE FAMILY (LBFL3 13) ASSOCIATED WITH PANCREATIC
CANCER [Technical Field] The present invention relates
to the changes in gene expression in pancreatic cancer
tissues from pancreatic cancer patients. The invention
specifically relates to a human gene which is
differentially expressed in pancreatic cancer tissues
compared to corresponding normal pancreatic tissues,
and in other malignant neoplasms. [Background Art]
Pancreatic cancer, the fourth leading cause of cancer
mortality in both man and woman, is a major health
issue in the developed world and is associated with an
exceedingly poor prognosis (Faint et al. (2004)
Datamonitor DMHC2045; Garcea et al. (2005)
Pancreatology 5:514-529; Kern et al. (2002) Cancer
Biol Therapy 1:607-613; Laheru and Jaffee (2005)
Nature Rev Cancer 5: 59-467; Li et al. (2004) Lancet
363:1049-1057). It has been estimated that about
30,000 Americans develop and die from this disease per
year. In spite of aggressive surgical and medical
management, the mean life expectancy is about 15-18
months for patients with local and regional disease,
and 3-6 months for patients with metastatic disease.
Close to 100% of patients with pancreatic cancer
develop metastases and die because of the debilitating
metabolic effects of their unrestrained growth and the
overall five-year survival for the groups of patients
who do not undergo resectional procedures is clearly
less than five percent. It is particularly aggressive
with non-specific initial symptoms and difficult early
diagnosis. Early detection methods of pancreatic
cancer are under development but do not yet exist in
practice and conventional cancer therapies have little
impact on prognosis or disease outcome. The poor
prognosis of pancreatic cancer is attributable to its
tendency for late presentation, aggressive 



local invasion, early metastasis and poor response to
chemotherapy. Like many other malignant disease,
pancreatic cancer results from the accumulation
ofacquired mutations. Multiple genetic and epigenetic
changes, including activation of protooncogenes,
inactivation of tumor suppressor genes, and
abnormalities of maintenance genes, are involved in
the development, continued growth, and metastasis of
pancreatic cancer. The accumulated mutations in such
genes are believed to occur in a predictable time
course during "PanINs" (Pancreatic Intraepithelial
Neoplasia) stages (Hruban et al. (2000) Clin Cancer
Res 6:2969-2972; Kern et al. (2002) Cancer Biol
Therapy 1:607-613; Li et al. (2004) Lancet
363:1049-1057). Mutation of the K-ras occurs at half
of the PanIN-1. The PanIN-2 stage is marked by
additional changes and increase in the rate of K-ras
mutations and by the appearance of numerous pl6
abnormalities, and p53 protein overexpression, which
may indicate the presence of p53 mutations, appears
occasionally in the more advanced PanINs . Loss of
tumor suppressor genes, TP53, DPC4, and BRCA2, appears
to occur late in the development of pancreatic
neoplasia, PanIN-3. More than 85% of pancreatic ductal
cancers have an activating point mutation the K-ras
gene at pancreatic cancer development (Li et al.
(2004) Lancet 363:1049-1057; Xiong (2004) Cancer Chem
Pharm 54:S69-77). The K-ras mutation results in
constitutive activation of an intracellular signaling
pathway, Ras-Raf-MEK-ERK, leading to cellular
proliferation and thus conferring transforming
properties onto cells containing point mutations in
this gene. Ras mutation is not associated with tumor
stage or prognosis, indicating that the K-ras oncogene
may be related to the initiation of carcinogenesis,
but is not linked to malignant potential or promotion
of human pancreatic cancer. One of the key downstream
targets of the Ras family is phosphoinositol 3 kinase
(PI3K). Activation of PI3K is implicated in pancreatic
cancer 



resistance to apoptosis induced by chemotherapeutic or
molecular targeting agents. Inactivation of the pl6
tumor suppressor gene appears to occur slightly later.
The pi 6 gene is inactivated in virtually all ductal
adenocarcinomas by mutation, homozygous deletion,
ortranscriptional silencing associated with promoter
methylation (Kern et al. (2002) Cancer Biol Therapy
1:607-613; Maitra et al. (2006) Best Pract Res Clin
Gastroenterol 20:211-226). The pi 6 protein regulates
cell cycle through the pl6/Rb pathway, therefore the
genetic inactivation of the pl6 gene means that a
critical regulator of the cell cycle is lost in
pancreatic cancer. Of interest, inherited mutations in
the pi 6 gene are a cause of the Familial Atypical
Multiple Mole Melanoma (FAMMM) syndrome, and patients
with FAMMM have an increased risk of developing
melanoma and pancreatic cancer. The TP53 gene
inactivation is almost always occurred by an
intragenic mutation in one allele coupled with loss of
the second allele (Maitra et al. (2006) Best Pract Res
CHn Gastroenterol 20:211-226). The malfunction of p53
means that two critical controls of cell number, the
Gl /S cell cycle checkpoint and maintenance of G2/M
arrest, are disregulated in the majority of pancreatic
cancers. The DPC4 gene, also known as SMAD4, is
genetically inactivated in over half of pancreatic
cancers, in 35% by homozygous deletion, and in 20% by
an intragenic mutation coupled with loss of remaining
allele (Maitra et al. (2006) Best Pract Res Clin
Gastroenterol 20:211-226; Wilentz et al. (2000) Am J
Pathol 156:37-43). However, genetic inactivation of
DPC4 is only rarely appeared in other tumor types. The
dpc4 protein plays a critical role in signaling and
growth control through the TGF-B pathway. BRCA2 gene,
related to DNA repair, is only targeted in a small
percentage (~10% ) of pancreatic cancer, but cause the
familial aggregation of pancreatic cancer (Maitra et
al. (2006) 



Best Pract Res Clin Gastroenterol 20:211-226; Murphy
et al. (2002) Cancer Res 62:3789-3793). Carriers of a
single base pair of the BRCA2 gene (called the
6174delT BRCA2 gene mutation) have a 10-fold increased
risk of developing pancreatic cancer. Nuclear factor
KB (NF-KB), a transcription factor that predominantly
exists as p65(RelA)/p50 heterodimer, is also regarded
as one of the pancreatic cancer related genes (Garcea
et al. (2005) Pancreatology 5:514-529; Xiong (2004)
Cancer Chem Pharm 54-.S69-77). ReIA, the p65 subunit
of NF-kB, is constitutively activated in around 67% of
pancreatic adenocarcinomas, but not in healthy
pancreatic tissues, and IkBa is overexpressed in human
pancreatic tumor tissues and cell lines. The
constitutive activation of ReIA seems to be correlated
with the upstream signaling pathway, such as Ras, in
pancreatic tumor cells. It has been suggested that
NF-kB play an important role in tumor resistance to
apoptosis induced by cytotoxic agents in pancreatic
cancer. Other results also say that the main mechanism
by which NF-kB appears to promote pancreatic cell
growth is via inhibition of apoptosis. There remains a
need in the art for materials and methods permits a
more accurate diagnosis of pancreatic adenocarcinoma.
In addition there remains a need in the art for
methods to treat and methods to identify agents that
can effectively treat this disease. The present
invention meets these and other needs. [Disclosure]
[Technical Problem] The present invention provides a
material and method for an exactly diagnose pancreatic
adenocarcinoma. The present invention also provides a
method of treatment which effectively treats
pancreatic adenocarcinoma. 



[Technical Solution] The present invention is based on
a new gene(hereinafter called as "LBFL313") that is
differentially expressed in pancreatic adenocarcinoma
tissues compared to normal pancreatic tissues. The
invention provides (a) an isolated nucleic acid
molecule comprising SEQ ID NO - 1, (b) an isolated
nucleic acid molecule encoding SEQ ID NO: 2, (c) an
isolated nucleic acidmolecule exhibiting at least 95%
nucleotide sequence identity with SEQ ID NO: 1 and (d)
an isolated nucleic acid molecule comprising the
complement thereof. The present invention further
provides the nucleic acid molecules operably linked to
one or more expression control elements, including
vectors comprising the isolated nucleic acid
molecules. The invention further provides host cells
transformed to contain the nucleic acid molecules of
the invention and methods for producing a protein
comprising the step of culturing a host cell
transformed with a nucleic acid molecule of the
invention under conditions in which the protein is
expressed. The invention further provides an isolated
polypeptide or protein comprising the amino acid
sequence of SEQ ID NO: 2 or exhibiting at least 95%
amino acid sequence identity with SEQ ID NO: 2. The
invention further provides methods of identifying an
agent which modulates the expression of a nucleic acid
molecule encoding a protein of the invention. The
invention further provides methods of identifying an
agent which modulates the level of or at least one
activity of a protein of the invention. The present
invention further provides methods of modulating the
expression of a nucleic acid molecule encoding a
protein of the invention. The invention further
provides methods of identifying binding partners for a
protein of 



the invention. The present invention further provides
methods to identify agents that can block or modulate
the association of a protein of the invention with a
binding partner. The present invention further
provides methods for reducing or blocking the
association of a protein of invention with one or more
of its binding partners. The present invention further
provides non-human transgenic animals modified
tocontain the nucleic acid molecules of the invention,
or non-human transgenic animals modified to contain
the mutated nucleic acid molecules such that
expression of the encoded polypeptides of the
invention is prevented. The present invention also
provides non-human transgenic animals in which all or
a portion of a gene comprising all or a portion of SEQ
ID NO: 1 has been knocked out or deleted from the
genome of the animal. The invention further provides
compositions comprising a diluent and a polypeptide or
protein wherein the polypeptide or protein comprises
the amino acid sequence of SEQ ID NO: 2 or exhibits at
least 95% amino acid sequence identity with SEQ ID NO:
2. The genes and proteins of the invention may be used
as diagnostic agents or markers to detect pancreatic
cancer or to differentiate pancreatic adenocarcinoma
from normal tissue in a sample. They can also serve as
a target for agents that modulate gene expression or
activity. For example, agents may be identified that
modulate biological processes associated with tumor
growth, including the hyperplastic process of
pancreatic cancer. A. The Proteins Associated with
Pancreatic Cancer The present invention provides
isolated proteins, allelic variants of the proteins,
and conservative amino acid substitutions of the
proteins. As used herein, the "protein" or 



"polypeptide" refers, in part, to a protein that has
the human amino acid sequence depicted in SEQ ID NO:
2. The terms also refer to naturally occurring allelic
variants and proteins that have a slightly different
amino acid sequence than that specifically recited
above. Allelic variants, though possessing a slightly
different amino acid sequence than those recited
above, will still have the same or similar biological
functions associated with these proteins. As used
herein, the family of proteins related to the human
amino acid sequence of SEQID NO: 2 refers to proteins
that have been isolated from organisms in addition to
humans. The methods used to identify and isolate other
members of the family of proteins related to these
proteins are described below. The proteins of the
present invention are preferably in isolated form. As
used herein, a protein is said to be isolated when
physical, mechanical or chemical methods are employed
to remove the protein from cellular constituents that
are normally associated with the protein. A skilled
artisan can readily employ standard purification
methods to obtain an isolated protein. The proteins of
the present invention further include insertion,
deletion or conservative amino acid substitution
variants of SEQ ID NO: 2. As used herein, a
conservative variant refers to alterations in the
amino acid sequence that do not adversely affect the
biological functions of the protein. A substitution,
insertion or deletion is said to adversely affect the
protein when the altered sequence prevents or disrupts
a biological function associated with the protein. For
example, the overall charge, structure or
hydrophobic/hydrophilic properties of the protein, in
certain instances, may be altered without adversely
affecting a biological activity. Accordingly, the
amino acid sequence can be altered, for example to
render the peptide more hydrophobic or hydrophilic,
without adversely affecting the biological activities
of the protein. Ordinarily, the allelic variants, the
conservative substitution variants, and the members of



the protein family, will have an amino acid sequence
having at least about 50%, 60%, 70% or 75% amino acid
sequence identity with the sequence set forth in SEQ
ID NO: 2, more preferably at least about 80-90%, even
more preferably at least about 92-94%, and most
preferably at least about 95%, 98% or 99% sequence
identity. Identity or homology with respect to such
sequences is defined herein as the percentage of amino
acid residues in the candidate sequence that are
identical with SEQ ID NO: 2, after aligning the
sequences and introducing gaps, if necessary, to
achieve the maximum percent homology, and not
considering any conservativesubstitutions as part of
the sequence identity (see section B for the relevant
parameters). Fusion proteins, or N-terminal,
C-terminal or internal extensions, deletions, or
insertions into the peptide sequence shall not be
construed as affecting homology. Thus, the proteins of
the present invention include molecules having the
amino acid sequence disclosed in SEQ ID NO: 2;
fragments thereof having a consecutive sequence of at
least about 3, 4, 5, 6, 10, 15, 20, 25, 30, 35 or more
amino acid residues of these proteins; amino acid
sequence variants wherein one or more amino acid
residues has been inserted N- or Cterminal to, or
within, the disclosed coding sequence; and amino acid
sequence variants of the disclosed sequence, or their
fragments as defined above, that have been substituted
by at least one residue. Such fragments, also referred
to as peptides or polypeptides, may contain antigenic
regions, functional regions of the protein identified
as regions of the amino acid sequence which correspond
to known protein domains, as well as regions of
pronounced hydrophilicity. The regions are all easily
identifiable by using commonly available protein
sequence analysis software such as MacVector (Oxford
Molecular). Contemplated variants further include
those containing predetermined mutations by, e.g.,
homologous recombination, site-directed or PCR
mutagenesis, and the corresponding proteins of 



other animal species, including but not limited to
rabbit, mouse, rat, porcine, bovine, ovine, equine and
non-human primate species, and the alleles or other
naturally occurring variants of the family of
proteins; and derivatives wherein the protein has been
covalently modified by substitution, chemical,
enzymatic, or other appropriate means with a moiety
other than a naturally occurring amino acid (for
example a detectable moiety such as an enzyme or
radioisotope). The present invention further provides
compositions comprising a protein or polypeptide of
the invention and a diluent. Suitable diluents can be
aqueous or non-aqueous solvents or acombination
thereof, and can comprise additional components, for
example water-soluble salts or glycerol, that
contribute to the stability, solubility, activity,
and/or storage of the protein or polypeptide. As
described below, members of the family of proteins can
be used: (1) to identify agents which modulate the
level of or at least one activity of the protein, (2)
to identify binding partners for the protein, (3) as
an antigen to raise polyclonal or monoclonal
antibodies, (4) as a therapeutic agent or target and
(5) as a diagnostic agent or marker of pancreatic
cancer and other hyperplastic diseases. B. Nucleic
Acid Molecules The present invention further provides
nucleic acid molecules that encode the protein having
SEQ ID NO: 2 and the related proteins herein
described, preferably in isolated form. As used
herein, "nucleic acid" is defined as RNA or DNA that
encodes a protein or peptide as defined above, is
complementary to a nucleic acid sequence encoding such
peptides, hybridizes to the nucleic acid of SEQ ID NO:
1 and remains stably bound to it under appropriate
stringency conditions, encodes a polypeptide sharing
at least about 50%, 60%, 70% or 75%, preferably at 



least about 80-90%, more preferably at least about
92-94%, and most preferably at least about 95%, 98%,
99% or more identity with the peptide sequence of SEQ
ID NO: 2 or exhibits at least 50%, 60%, 70% or 75%,
preferably at least about 80-90%, more preferably at
least about 92- 94%, and even more preferably at least
about 95%, 98%, 99% or more nucleotide sequence
identity over the open reading frames of SEQ ID NO: 1.
The present invention further includes isolated
nucleic acid molecules that specifically hybridize to
the complement of SEQ ID NO: 1, particularly molecules
that specifically hybridize over the open reading
frames. Such molecules that specifically hybridize to
the complement ofSEQ ID NO: 1typically do so under
stringent hybridization conditions. Specifically
contemplated are genomic DNA3 cDNA, mRNA and antisense
molecules, as well as nucleic acids based on
alternative backbones or including alternative bases,
whether derived from natural sources or synthesized.
Such hybridizing or complementary nucleic acids,
however, are defined further as being novel and
unobvious over any prior art nucleic acid including
that which encodes, hybridizes under appropriate
stringency conditions, or is complementary to nucleic
acid encoding a protein according to the present
invention. Homology or identity at the nucleotide or
amino acid sequence level is determined by BLAST
(Basic Local Alignment Search Tool) analysis using the
algorithm employed by the programs blastp, blastn,
blastx, tblastn and tblastx (Altschul et al. (1997),
Nucleic Acids Res. 25: 3389-3402, and Karlin et al
(1990), Proc. Natl. Acad. ScI USA 87: 2264-2268, both
fully incorporated by reference) which are tailored
for sequence similarity searching. The approach used
by the BLAST program is to first consider similar
segments, with and without gaps, between a query
sequence and a database sequence, then to evaluate the
statistical significance of all matches that are
identified and finally to summarize only those matches
which satisfy a 



preselected threshold of significance. For a
discussion of basic issues in similarity searching of
sequence databases, see Altschul et al. (1994), Nat.
Genet. 6: 119-129 which is fully incorporated by
reference. The search parameters for histogram,
descriptions, alignments, expect (i.e., the
statistical significance threshold for reporting
matches against database sequences), cutoff, matrix
and filter (low complexity) are at the default
settings. The default scoring matrix used by blastp,
blastx, tblastn, and tblastx is the BLOSUM62 matrix
(Henikoff et al (1992), Proc. Natl. Acad. ScI USA 89:
10915-10919, fully incorporated by reference),
recommended for query sequences over 85 nucleotides or
amino acids in length. For blastn, the scoring matrix
is set by the ratios of M (i.e., the reward score for
a pair ofmatching residues) to N (i.e., the penalty
score for mismatching residues), wherein the default
values for M and N are 5 and -4, respectively. Four
blastn parameters were adjusted as follows: Q=IO (gap
creation penalty); R=IO (gap extension penalty);
wink=l (generates word hits at every wink* position
along the query); and gapw=16 (sets the window width
within which gapped alignments are generated). The
equivalent Blastp parameter settings were Q=9; R=2;
wink=l; and gapw=32. A Bestft comparison between
sequences, available in the GCG package version 10.0,
uses DNA parameters GAP=50 (gap creation penalty) and
LEN=3 (gap extension penalty) and the equivalent
settings in protein comparisons are GAP=S and LEN=2.
"Stringent conditions" are those that (1) employ low
ionic strength and high temperature for washing, for
example, 0.015 M NaCl/0.0015 M sodium citrate/0.1% SDS
at 50 C, or (2) employ during hybridization a
denaturing agent such as formamide, for example, 50%
(vol/vol) formamide with 0.1% bovine serum albumin/0.
1% Ficoll/0.1% polyvinylpyrrolidone/50 mM sodium
phosphate buffer at pH 6.5 with 750 mM NaCl, 75 mM
sodium citrate at 42 C. Another example is
hybridization in 50% formamide, 5x SSC (0.75 M NaCl,
0.075 M sodium 



citrate), 50 mM sodium phosphate (pH 6.8), 0.1% sodium
pyrophosphate, 5x Denhardt's solution, sonicated
salmon sperm DNA (50 mg/ml), 0.1% SDS, and 10% dextran
sulfate at 42 C, with washes at 42 C in 0.2x SSC and
0.1% SDS. A skilled artisan can readily determine and
vary the stringency conditions appropriately to obtain
a clear and detectable hybridization signal. Preferred
molecules are those that hybridize under the above
conditions to the complement of SEQ ID NO: 1 and which
encode a functional or full-length protein. Even more
preferred hybridizing molecules are those that
hybridize under the above conditions to the complement
strand of the open reading frame of SEQ ID NO: 1. As
used herein, a nucleic acid molecule is said to be
"isolated" when the nucleic acid molecule is
substantially separated from contaminant nucleic acid
molecules encoding otherpolypeptides. The present
invention further provides fragments of the disclosed
nucleic acid molecules. As used herein, a fragment of
a nucleic acid molecule refers to a small portion of
the coding or non-coding sequence. The size of the
fragment will be determined by the intended use. For
example, if the fragment is chosen so as to encode an
active portion of the protein, the fragment will need
to be large enough to encode the functional region(s)
of the protein. For instance, fragments which encode
peptides corresponding to predicted antigenic regions
may be prepared. If the fragment is to be used as a
nucleic acid probe or PCR primer, then the fragment
length is chosen so as to obtain a relatively small
number of false positives during probing/priming (see
the discussion in Section G). Fragments of the nucleic
acid molecules of the present invention (i.e.,
synthetic oligonucleotides) that are used as probes or
specific primers for the polymerase chain reaction
(PCR)5 or to synthesize gene sequences encoding
proteins of the invention, can easily be 



synthesized by chemical techniques, for example, the
phosphoramidite method of Matteucci et ah, ((1981) J.
Am. Chem. Soc. 103: 3185-3191) or using automated
synthesis methods. In addition, larger DNA segments
can readily be prepared by well known methods, such as
synthesis of a group of oligonucleotides that define
various modular segments of the gene, followed by
ligation of oligonucleotides to build the complete
modified gene. The nucleic acid molecules of the
present invention may further be modified so as to
contain a detectable label for diagnostic and probe
purposes. A variety of such labels are known in the
art and can readily be employed with the encoding
molecules herein described. Suitable labels include,
but are not limited to, biotin, radiolabeled or
fluorescently labeled nucleotides and the like. A
skilled artisan can readily employ any such label to
obtain labeled variants of the nucleic acid molecules
of the invention.C. Isolation of Other Related Nucleic
Acid Molecules As described above, the identification
and characterization of the nucleic acid molecule
having SEQ ID NO: 1 allows a skilled artisan to
isolate nucleic acid molecules that encode other
members of the protein family in addition to the
sequences herein described. Further, the presently
disclosed nucleic acid molecules allow a skilled
artisan to isolate nucleic acid molecules that encode
other members of the family of proteins in addition to
the proteins having SEQ ID NO: 2. For instance, a
skilled artisan can readily use the amino acid
sequence of SEQ ID NO: 2 to generate antibody probes
to screen expression libraries prepared from
appropriate cells. Typically, polyclonal antiserum
from mammals such as rabbits immunized with the
purified protein (as described below) or monoclonal
antibodies can be used to probe a mammalian cDNA or
genomic expression library, such as lambda gtll
library, to obtain the appropriate coding 



sequence for other members of the protein family. The
cloned cDNA sequence can be expressed as a fusion
protein, expressed directly using its own control
sequences, or expressed by constructions using control
sequences appropriate to the particular host used for
expression of the enzyme. Alternatively, a portion of
the coding sequence herein described can be
synthesized and used as a probe to retrieve DNA
encoding a member of the protein family from any
mammalian organism. Oligomers containing approximately
18-20 nucleotides (encoding about a 6-7 amino acid
stretch) are prepared and used to screen genomic DNA
or cDNA libraries to obtain hybridization under
stringent conditions or conditions of sufficient
stringency to eliminate an undue level of false
positives.Additionally, pairs of oligonucleotide
primers can be prepared for use in PCR to selectively
clone an encoding nucleic acid molecule. A PCR
denature/anneal/extend cycle for using such PCR
primers is well known in the art and can readily be
adapted for use in isolating other encoding nucleic
acid molecules. Nucleic acid molecules encoding other
members of the protein family may also be identified
in existing genomic or other sequence information
using any available computational method, including
but not limited to: PSI-BLAST (Altschul et al. (1997),
Nucl. Acids Res. 25: 3389-3402); PHI-BLAST (Zhang et
al (1998), Nucl. Acids Res. 26: 3986-3990), 3D-PSSM
(Kelly et al. (2000), J MoI. Biol. 299: 499-520); and
other computational analysis methods (Shi et al.
(1999), Biochem. Biophys. Res. Commun. 262: 132-138
and Matsunami et. al. (2000), Nature 404: 601-604). D.
rDNA molecules Containing a Nucleic Acid Molecule The
present invention further provides recombinant DNA
molecules (rDNAs) that 



contain a coding sequence. As used herein, a rDNA
molecule is a DNA molecule that has been subjected to
molecular manipulation in situ. Methods for generating
rDNA molecules are well known in the art, for example,
see Sambrook et al., Molecular Cloning- A Laboratory
Manual, Third Ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY, 2001. In the preferred
rDNA molecules, a coding DNA sequence is operably
linked to expression control sequences and/or vector
sequences. The choice of vector and/or expression
control sequences to which one of the protein family
encoding sequences of the present invention is
operably linked depends directly, as is well known in
the art, on the functional properties desired, e.g.,
protein expression, and the host cell to be
transformed. A vector contemplated by the present
invention is at least capable of directing the
replication or insertion into the host chromosome, and
preferably also expression,of the structural gene
included in the rDNA molecule. Expression control
elements that are used for regulating the expression
of an operably linked protein encoding sequence are
known in the art and include, but are not limited to,
inducible promoters, constitutive promoters, secretion
signals, and other regulatory elements. Preferably,
the inducible promoter is readily controlled, such as
being responsive to a nutrient in the host cell's
medium. In one embodiment, the vector containing a
coding nucleic acid molecule will include a
prokaryotic replicon, i.e., a DNA sequence having the
ability to direct autonomous replication and
maintenance of the recombinant DNA molecule
extrachromosomally in a prokaryotic host cell, such as
a bacterial host cell, transformed therewith. Such
replicons are well known in the art. In addition,
vectors that include a prokaryotic replicon may also
include a gene whose expression confers a detectable
marker such as a drug resistance. Typical bacterial
drug 



resistance genes are those that confer resistance to
ampicillin, kanamycin, chloramphenicol or
tetracycline. Vectors that include a prokaryotic
replicon can further include a prokaryotic or
bacteriophage promoter capable of directing the
expression (transcription and translation) of the
coding gene sequences in a bacterial host cell, such
as E. coli. A promoter is an expression control
element formed by a DNA sequence that permits binding
of RNA' polymerase and transcription to occur.
Promoter sequences compatible with bacterial hosts are
typically provided in plasmid vectors containing
convenient restriction sites for insertion of a DNA
segment of the present invention. Typical of such
vector plasmids are pUC8, pUC9, pBR322 and pBR329
available from BioRad Laboratories, (Richmond, CA),
pPL and pKK223 available from Pharmacia (Piscataway,
NJ). Expression vectors compatible with eukaryotic
cells, preferably those compatible withvertebrate
cells, can also be used to form rDNA molecules that
contain a coding sequence. Eukaryotic cell expression
vectors, including viral vectors, are well known in
the art and are available from several commercial
sources. Typically, such vectors are provided
containing convenient restriction sites for insertion
of the desired DNA segment. Typical of such vectors
are pSVL and pKSV-10 (Pharmacia), pBPV-l/pML2d
(International Biotechnologies, Inc.), pTDTl (ATCC,
#31255), the vector pCDM8 described herein, and the
like eukaryotic expression vectors. Vectors may be
modified to include tissue specific promoters if
needed. Eukaryotic cell expression vectors used to
construct the rDNA molecules of the present invention
may further include a selectable marker that is
effective in a eukaryotic cell, preferably a drug
resistance selection marker. A preferred drug
resistance marker is the gene whose expression results
in neomycin resistance, i.e., the neomycin
phosphotransferase (ne) gene 



(Southern et al. (1982), J. MoI. Anal. Genet.
1:327-341). Alternatively, the selectable marker can
be present on a separate plasmid, and the two vectors
are introduced by co-transfection of the host cell,
and selected by culturing in the appropriate drug for
the selectable marker. E. Host Cells Containing an
Exogenously Supplied Coding Nucleic Acid Molecule The
present invention further provides host cells
transformed with a nucleic acid molecule that encodes
a protein of the present invention. The host cell can
be either prokaryotic or eukaryotic. Eukaryotic cells
useful for expression of a protein of the invention
are not limited, so long as the cell line is
compatible with cell culture methods and compatible
with the propagation of the expression vector and
expression of the gene product. Preferred eukaryotic
host cells include, but are not limited to, yeast,
insect and mammalian cells, preferably vertebrate
cells such as those from a mouse, rat, monkey or human
cell line. Preferred eukaryotic host cells include
Chinese hamster ovary (CHO) cells available from
theATCC as CCL61, NIH Swiss mouse embryo cells
(NIH/3T3) available from the ATCC as CRL 1658, baby
hamster kidney cells (BHK), and the like eukaryotic
tissue culture cell lines. Any prokaryotic host can be
used to express a rDNA molecule encoding a protein of
the invention. The preferred prokaryotic host is E.
coli. Transformation of appropriate cell hosts with a
rDNA molecule of the present invention is accomplished
by well known methods that typically depend on the
type of vector used and host system employed. With
regard to transformation of prokaryotic host cells,
electroporation and salt treatment methods are
typically employed (see, for example, Cohen et al.
(1972), Proc. Natl. Acad. Sci. USA 69: 2110; and
Sambrook et al, supra). With regard to transformation
of vertebrate cells with vectors containing rDNAs,
electroporation, cationic lipid or salt treatment
methods are typically employed, see, for example,
Graham et al. (1973), Virol. 52: 456; Wigler et 



al. (1979), Proc. Natl. Acad. Sci. USA 76: 1373-1376.
Successfully transformed cells, i.e., cells that
contain a rDNA molecule of the present invention, can
be identified by well known techniques including the
selection for a selectable marker. For example, cells
resulting from the introduction of an rDNA of the
present invention can be cloned to produce single
colonies. Cells from those colonies can be harvested,
lysed and their DNA content examined for the presence
of the rDNA using a method such as that described by
Southern, (1975) J. MoI. Biol. 98: 503 or Berent et
al, (1985) Biotech. 3: 208, or the proteins produced
from the cell assayed via an immunological method. The
present inventors prepared a Escherichia coli
DH5@/p313-JF3, and deposited them in Korean Collection
for type Cultures of Korea Research Institute of
Bioscience and Biotechnology on June 5, 2006 (Deposit
No. KCTC 10954BP). F. Production of Recombinant
Proteins using a rDNAMoleculeThe present invention
further provides methods for producing a protein of
the invention using nucleic acid molecules herein
described. In general terms, the production of a
recombinant form of a protein typically involves the
following steps: First, a nucleic acid molecule is
obtained that encodes a protein of the invention, such
as a nucleic acid molecule comprising, consisting
essentially of or consisting of SEQ ID NO: 1, or
nucleotides 53-643 or 53-640 of SEQ ID NO: 1. If the
encoding sequence is uninterrupted by introns, as are
these open-reading-frames, it is directly suitable for
expression in any host. The nucleic acid molecule is
then preferably placed in operable linkage with
suitable control sequences, as described above, to
form an expression unit containing the protein open
reading frame. The expression unit is used to
transform a suitable host and the transformed host is
cultured under conditions that allow the production of
the recombinant protein. 



Optionally the recombinant protein is isolated from
the medium or from the cells; recovery and
purification of the protein may not be necessary in
some instances where some impurities may be tolerated.
Each of the foregoing steps can be done in a variety
of ways. For example, the desired coding sequences may
be obtained from genomic fragments and used directly
in appropriate hosts. The construction of expression
vectors that are operable in a variety of hosts is
accomplished using appropriate replicons and control
sequences, as set forth above. The control sequences,
expression vectors, and transformation methods are
dependent on the type of host cell used to express the
gene and were discussed in detail earlier. Suitable
restriction sites can, if not normally available, be
added to the ends of the coding sequence so as to
provide an excisable gene to insert into these
vectors. A skilled artisan can readily adapt any
host/expression system known in the ait for use with
the nucleic acid molecules of the invention to produce
recombinant protein.G. Methods to Identify Agents that
Modulate the Expression of a Nucleic Acid Encoding the
Genes Associated with Pancreatic Cancer Another
embodiment of the present invention provides methods
for identifying agents that modulate the expression of
a nucleic acid encoding a protein of the invention
such as a protein having the amino acid sequence of
SEQ ID NO: 2. Such assays may utilize any available
means of monitoring for changes in the expression
level of the nucleic acids of the invention. As used
herein, an agent is said to modulate the expression of
a nucleic acid of the invention if it is capable of
up- or down-regulating expression of the nucleic acid
in a cell. In one assay format, cell lines that
contain reporter gene fusions between nucleotides from
within the open reading frame defined by nucleotides
53-643 of SEQ ID NO: 1 and/or the 



5' and/or 3' regulatory elements and any assayable
fusion partner may be prepared. Numerous assayable
fusion partners are known and readily available
including the firefly luciferase gene and the gene
encoding chloramphenicol acetyltransferase (Alam et
al. (1990), Anal. Biochem. 188: 245-254). Cell lines
containing the reporter gene fusions are then exposed
to the agent to be tested under appropriate conditions
and time. Differential expression of the reporter gene
between samples exposed to the agent and control
samples identifies agents which modulate the
expression of a nucleic acid of the invention.
Additional assay formats may be used to monitor the
ability of the agent to modulate the expression of a
nucleic acid encoding a protein of the invention, such
as the protein having SEQ ID NO: 2. For instance, mRNA
expression may be monitored directly by hybridization
to the nucleic acids of the invention. Cell lines are
exposed to the agent to be tested under appropriate
conditions and time and total RNA or mRNA is isolated
by standard procedures such those disclosed in
Sambrook et al, Molecular Cloning - A Laboratory
Manual, Third Ed. . Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY, 2001.The preferred
cells will be those derived from human tissue, for
instance, biopsy tissue or cultured cells from
patients with cancer. Cell lines such as ATCC breast
ductal carcinoma cell lines (Catalogue Nos. CRL-2320,
CRL-2338, and CRL-7345), ATCC colorectal
adenocarcinoma cell lines (Catalogue Nos. CCL-222,
CCL-224, CCL-225, CCL-234, CRL-7159, and CRL-7184),
ATCC lung adenocarcinoma cell lines (Catalogue Nos.
CRL-5944, CRL-7380, and CRL-5907), ATCC ovary
adenocarcinoma cell lines (Catalogue Nos. HTB-161,
HTB-75, and HTB-76), ATCCpancreatic adenocarcinoma
cell lines (Catalogue Nos. HTB-79, HTB-80, and
CRL-2547), ATCC prostate adenocarinoma cell lines
(Catalogue Nos. CRL-1435, CRL-2422, and CRL- 2220),
and ATCC gastric adenocarcinoma cell lines (Catalogue
Nos. CRL-1739, CRL-1863, and 



CRL-1 864) may be used. Alternatively, other available
cells or cell lines may be used. Probes to detect
differences in RNA expression levels between cells
exposed to the agent and control cells may be prepared
from the nucleic acids of the invention. It is
preferable, but not necessary, to design probes which
hybridize only with target nucleic acids under
conditions of high stringency. Only highly
complementary nucleic acid hybrids form under
conditions of high stringency. Accordingly, the
stringency of the assay conditions determines the
amount of complementarity which should exist between
two nucleic acid strands in order to form a hybrid.
Stringency should be chosen to maximize the difference
in stability between the probe:target hybrid and probe
:non-target hybrids. Probes may be designed from the
nucleic acids of the invention through methods known
in the art. For instance, the G+C content of the probe
and the probe length can affect probe binding to its
target sequence. Methods to optimize probe specificity
are commonly available in Sambrook et at, supra, or
Ausubel et at, Short Protocols in Molecular Biology,
Fourth Ed., John Wiley & Sons, Inc., New York, 1999.
Hybridization conditions are modified using known
methods, such as those described bySambrook et al. and
Ausubel et al. as required for each probe.
Hybridization of total cellular RNA or RNA enriched
for polyA RNA can be accomplished in any available
format. For instance, total cellular RNA or RNA
enriched for polyA RNA can be affixed to a solid
support and the solid support exposed to at least one
probe comprising at least one, or part of one of the
sequences of the invention under conditions in which
the probe will specifically hybridize. Alternatively,
nucleic acid fragments comprising at least one, or
part of one of the sequences of the invention can be
affixed to a solid support, such as a silicon chip,
porous glass wafer or membrane. The solid support can
then be exposed to total cellular RNA or polyA RNA
from a 



sample under conditions in which the affixed sequences
will specifically hybridize. Such solid supports and
hybridization methods are widely available, for
example, those disclosed by Beattie, (1995) WO
95/11755. By examining for the ability of a given
probe to specifically hybridize to an RNA sample from
an untreated cell population and from a cell
population exposed to the agent, agents which up- or
down-regulate the expression of a nucleic acid
encoding the protein having the sequence of SEQ ID NO:
2 are identified. Hybridization for qualitative and
quantitative analysis of mRNAs may also be carried out
by using a RNase Protection Assay (i.e., RPA, see Ma
et al. (1996), Methods 10: 273-238). Briefly, an
expression vehicle comprising cDNA encoding the gene
product and a phage specific DNA dependent RNA
polymerase promoter (e.g., Tl, T3 or SP6 RNA
polymerase) is linearized at the 3' end of the cDNA
molecule, downstream from the phage promoter, wherein
such a linearized molecule is subsequently used as a
template for synthesis of a labeled antisense
transcript of the cDNA by in vitro transcription. The
labeled transcript is then hybridized to a mixture of
isolated RNA (i.e., total or fractionated mRNA) by
incubation at 45C overnight in a buffer comprising 80%
formamide, 40 mM Pipes, pH 6.4, 0.4 M NaCl and 1mM
EDTA. The resulting hybrids are then digested in a
buffer comprising 40 mg/ml ribonuclease A and 2
mg/mlribonuclease. After deactivation and extraction
of extraneous proteins, the samples are loaded onto
urea/poly acrylamide gels for analysis. In another
assay, to identify agents which affect the expression
of the instant gene products, cells or cell lines are
first identified which express the gene products of
the invention physiologically. Cells and/or cell lines
so identified would be expected to comprise the
necessary cellular machinery such that the fidelity of
modulation of the transcriptional apparatus is
maintained with regard to exogenous contact of agent
with appropriate surface transduction 



mechanisms and/or the cytosolic cascades. Further,
such cells or cell lines would be transduced or
transfected with an expression vehicle (e.g., a
plasmid or viral vector) construct comprising an
operable non-translated 5' promoter-containing end of
the structural gene encoding the instant gene products
fused to one or more antigenic fragments, which are
peculiar to the instant gene products, wherein said
fragments are under the transcriptional control of
said promoter and are expressed as polypeptides whose
molecular weight can be distinguished from the
naturally occurring polypeptides or may further
comprise an immunologically distinct tag or other
detectable marker. Such a process is well known in the
art (see Sambrook et al., supra). Cells or cell lines
transduced or transfected as outlined above are then
contacted with agents under appropriate conditions.
For example, the agent in a pharmaceutically
acceptable excipient is contacted with cells in an
aqueous physiological buffer such as phosphate
buffered saline (PBS) at physiological pH, Eagles
balanced salt solution (BSS) at physiological pH, PBS
or BSS comprising serum or conditioned media
comprising PBS or BSS and/or serum incubated at 37C.
Said conditions may be modulated as deemed necessary
by one of skill in the art. Subsequent to contacting
the cells with the agent, said cells will be disrupted
and the polypeptides of the lysate are fractionated
such that a polypeptide fraction is pooled and
contacted with an antibody to be further processed by
immunological assay (e.g., ELISA,immunoprecipitation
or Western blot). The pool of proteins isolated from
the "agent-contacted" sample will be compared with a
control sample where only the excipient is contacted
with the cells and an increase or decrease in the
immunologically generated signal from the
"agentcontacted" sample compared to the control will
be used to distinguish the effectiveness of the agent.
H. Methods to Identify Agents that Modulate the Level
or at Least One Activity of 



the Pancreatic Cancer Associated Proteins Another
embodiment of the present invention provides methods
for identifying agents that modulate the level or at
least one activity of a protein of the invention such
as the protein having the amino acid sequence of SEQ
ID NO: 2. Such methods or assays may utilize any means
of monitoring or detecting the desired activity and
are particularly useful for identifying agents that
treat pancreatic cancer. In one format, the relative
amounts of a protein of the invention between a cell
population that has been exposed to the agent to be
tested compared to an un-exposed control cell
population may be assayed. In this format, probes such
as specific antibodies are used to monitor the
differential expression of the protein in the
different cell populations. Cell lines or populations
are exposed to the agent to be tested under
appropriate conditions and time. Cellular lysates may
be prepared from the exposed cell line or population
and a control, unexposed cell line or population. The
cellular lysates are then analyzed with the probe.
Antibody probes are prepared by immunizing suitable
mammalian hosts in appropriate immunization protocols
using the peptides, polypeptides or proteins of the
invention if they are of sufficient length, or, if
desired, or if required to enhance immunogenicity,
conjugated to suitable carriers. Methods for preparing
immunogenic conjugates with carriers such as BSA, KLH,
or other carrier proteins are well known in the art.
In some circumstances, directconjugation using, for
example, carbodiimide reagents may be effective; in
other instances linking reagents such as those
supplied by Pierce Chemical Co. (Rockford, IL)5may be
desirable to provide accessibility to the hapten. The
hapten peptides can be extended at either the amino or
carboxy terminus with a cysteine residue or
interspersed with cysteine residues, for example, to
facilitate linking to a carrier. Administration of the
immunogens is conducted generally by 



injection over a suitable time period and with use of
suitable adjuvants, as is generally understood in the
art. During the immunization schedule, titers of
antibodies are taken to determine adequacy of antibody
formation. While the polyclonal antisera produced in
this way may be satisfactory for some applications,
for pharmaceutical compositions, use of monoclonal
preparations is preferred. Immortalized cell lines
which secrete the desired monoclonal antibodies may be
prepared using the standard method of Kohler and
Milstein ((1975) Nature 256: 495-497) or modifications
which effect immortalization of lymphocytes or spleen
cells, as is generally known. The immortalized cell
lines secreting the desired antibodies are screened by
immunoassay in which the antigen is the peptide
hapten, polypeptide or protein. When the appropriate
immortalized cell culture secreting the desired
antibody is identified, the cells can be cultured
either in vitro or by production in ascites fluid. The
desired monoclonal antibodies are then recovered from
the culture supernatant or from the ascites
supernatant. Fragments of the monoclonal antibodies or
the polyclonal antisera which contain the
immunologically significant (antigen-binding) portion
can be used as antagonists, as well as the intact
antibodies. Use of immunologically reactive
(antigen-binding) antibody fragments, such as the Fab,
Fab', or F(ab') 2 fragments is often preferable,
especially in a therapeutic context, as these
fragments are generally less immunogenic than the
whole immunoglobulin.The antibodies or antigen-binding
fragments may also be produced, using current
technology, by recombinant means. Antibody regions
that bind specifically to the desired regions of the
protein can also be produced in the context of
chimeras with multiple species origin, such as
humanized antibodies. 



Agents that are assayed in the above method can be
randomly selected or rationally selected or designed.
As used herein, an agent is said to be randomly
selected when the agent is chosen randomly without
considering the specific sequences involved in the
association of a protein of the invention alone or
with its associated substrates, binding partners, etc.
An example of randomly selected agents is the use a
chemical library or a peptide combinatorial library,
or a growth broth of an organism. As used herein, an
agent is said to be rationally selected or designed
when the agent is chosen on a nonrandom basis which
takes into account the sequence of the target site
and/or its conformation in connection with the agent's
action. Agents can be rationally selected or
rationally designed by utilizing the peptide sequences
that make up these sites. For example, a rationally
selected peptide agent can be a peptide whose amino
acid sequence is identical to or a derivative of any
functional consensus site. The agents of the present
invention can be, as examples, peptides, small
molecules, vitamin derivatives, as well as
carbohydrates. Dominant negative proteins, DNAs
encoding these proteins, antibodies to these proteins,
peptide fragments of these proteins or mimics of these
proteins may be introduced into cells to affect
function. "Mimic" used herein refers to the
modification of a region or several regions of a
peptide molecule to provide a structure chemically
different from the parent peptide but topographically
and functionally similar to the parent peptide (see
Grant in: Molecular Biology and Biotechnology. Meyers,
ed. , pp. 659-664, VCH Publishers, Inc., New York,
1995). A skilled artisan can readily recognize that
there is nolimit as to the structural nature of the
agents of the present invention. The peptide agents of
the invention can be prepared using standard solid
phase (or solution phase) peptide synthesis methods,
as is known in the art. In addition, the DNA 



encoding these peptides may be synthesized using
commercially available oligonucleotide synthesis
instrumentation and produced recombinantly using
standard recombinant production systems. The
production using solid phase peptide synthesis is
necessitated if non-geneencoded amino acids are to be
included. Another class of agents of the present
invention are antibodies immunoreactive with critical
positions of proteins of the invention. Antibody
agents are obtained by immunization of suitable
mammalian subjects with peptides, containing as
antigenic regions, those portions of the protein
intended to be targeted by the antibodies. I. Uses for
Agents that Modulate the Expression or at Least one
Activity of the Proteins Associated with Pancreatic
Cancer As provided in the Examples, the proteins and
nucleic acids of the invention, such as the proteins
having the amino acid sequence of SEQ ID NO: 2, are
differentially expressed in pancreatic cancerous
tissue. Agents that up- or down- regulate or modulate
the expression of the protein or at least one activity
of the protein, such as agonists or antagonists, may
be used to modulate biological and pathologic
processes associated with the protein's function and
activity. This includes agents identified employing
homologues and analogues of the present invention. As
used herein, a subject can be any mammal, so long as
the mammal is in need of modulation of a pathological
or biological process mediated by a protein of the
invention. The term "mammal" is defined as an
individual belonging to the class Mammalia. The
invention is particularly useful in the treatment of
human subjects. Pathological processes refer to a
category of biological processes which produce
adeleterious effect. For example, expression of a
protein of the invention may be associated with cell
growth or hyperplasia. As used herein, an agent is
said to modulate a pathological process 



when the agent reduces the degree or severity of the
process. For instance, cancer may be prevented or
disease progression modulated by the administration of
agents which up- or downregulate or modulate in some
way the expression or at least one activity of a
protein of the invention. The agents of the present
invention can be provided alone, or in combination
with other agents that modulate a particular
pathological process. For example, an agent of the
present invention can be administered in combination
with other known drugs. As used herein, two agents are
said to be administered in combination when the two
agents are administered simultaneously or are
administered independently in a fashion such that the
agents will act at the same time. The agents of the
present invention can be administered via parenteral,
subcutaneous, intravenous, intramuscular,
intraperitoneal, transdermal, or buccal routes.
Alternatively, or concurrently, administration may be
by the oral route. The dosage administered will be
dependent upon the age, health, and weight of the
recipient, kind of concurrent treatment, if any,
frequency of treatment, and the nature of the effect
desired. The present invention further provides
compositions containing one or more agents which
modulate expression or at least one activity of a
protein of the invention. While individual needs vary,
determination of optimal ranges of effective amounts
of each component is within the skill of the art.
Typical dosages comprise 0.1 to 100 mg/kg body wt. The
preferred dosages comprise 0.1 to 10 mg/kg body wt.
The most preferred dosages comprise 0.1 to 1 mg/kg
body wt. In addition to the pharmacologically active
agent, the compositions of the presentinvention may
contain suitable pharmaceutically acceptable carriers
comprising excipients and 



auxiliaries which facilitate processing of the active
compounds into preparations which can be used
pharmaceutically for delivery to the site of action.
Suitable formulations for parenteral administration
include aqueous solutions of the active compounds in
water-soluble form, for example, water-soluble salts.
In addition, suspensions of the active compounds as
appropriate oily injection suspensions may be
administered. Suitable lipophilic solvents or vehicles
include fatty oils, for example, sesame oil, or
synthetic fatty acid esters, for example, ethyl oleate
or triglycerides. Aqueous injection suspensions may
contain substances which increase the viscosity of the
suspension include, for example, sodium carboxymethyl
cellulose, sorbitol, and/or dextran. Optionally, the
suspension may also contain stabilizers. Liposomes can
also be used to encapsulate the agent for delivery
into the cell. The pharmaceutical formulation for
systemic administration according to the invention may
be formulated for enteral, parenteral or topical
administration. Indeed, all three types of
formulations may be used simultaneously to achieve
systemic administration of the active ingredient.
Suitable formulations for oral administration include
hard or soft gelatin capsules, pills, tablets,
including coated tablets, elixirs, suspensions, syrups
or inhalations and controlled release forms thereof.
In practicing the methods of this invention, the
compounds of this invention may be used alone or in
combination, or in combination with other therapeutic
or diagnostic agents. In certain preferred
embodiments, the compounds of this invention may be
coadministered along with other compounds typically
prescribed for these conditions according to generally
accepted medical practice. The compounds of this
invention can be utilized in vivo, ordinarily in 



mammals, such as humans, sheep, horses, cattle, pigs,
dogs, cats, rats and mice, or in vitro.J. Methods to
Identify Binding Partners Another embodiment of the
present invention provides methods for isolating and
identifying binding partners of proteins of the
invention. In general, a protein of the invention is
mixed with a potential binding partner or an extract
or fraction of a cell under conditions that allow the
association of potential binding partners with the
protein of the invention. After mixing, peptides,
polypeptides, proteins or other molecules that have
become associated with a protein of the invention are
separated from the mixture. The binding partner that
bound to the protein of the invention can then be
removed and further analyzed. To identify and isolate
a binding partner, the entire protein, for instance a
protein comprising the entire amino acid sequence of
SEQ ID NO: 2 can be used. Alternatively, a fragment of
the protein can be used. As used herein, a cellular
extract refers to a preparation or fraction which is
made from a lysed or disrupted cell. The preferred
source of cellular extracts will be cells derived from
human tumors or transformed cells, for instance,
biopsy tissue or tissue culture cells from carcinomas.
Alternatively, cellular extracts may be prepared from
normal tissue or available cell lines. A variety of
methods can be used to obtain an extract of a cell.
Cells can be disrupted using either physical or
chemical disruption methods. Examples of physical
disruption methods include, but are not limited to,
sonication and mechanical shearing. Examples of
chemical lysis methods include, but are not limited
to, detergent lysis and enzyme lysis. A skilled
artisan can readily adapt methods for preparing
cellular extracts in order to obtain extracts for use
in the present methods. Once an extract of a cell is
prepared, the extract is mixed with the protein of the
invention 



under conditions in which association of the protein
with the binding partner can occur. A variety of
conditions can be used, the most preferred being
conditions that closely resembleconditions found in
the cytoplasm of a human cell. Features such as
osmolality, pH, temperature, and the concentration of
cellular extract used, can be varied to optimize the
association of the protein with the binding partner.
After mixing under appropriate conditions, the bound
complex is separated from the mixture. A variety of
techniques can be utilized to separate the mixture.
For example, antibodies specific to a protein of the
invention can be used to immunoprecipitate the binding
partner complex. Alternatively, standard chemical
separation techniques such as chromatography and
density/sediment centrifugation can be used. After
removal of non-associated cellular constituents found
in the extract, the binding partner can be dissociated
from the complex using conventional methods. For
example, dissociation can be accomplished by altering
the salt concentration or pH of the mixture. To aid in
separating associated binding partner pairs from the
mixed extract, the protein of the invention can be
immobilized on a solid support. For example, the
protein can be attached to a nitrocellulose matrix or
acrylic beads. Attachment of the protein to a solid
support aids in separating peptide/binding partner
pairs from other constituents found in the extract.
The identified binding partners can be either a single
protein or a complex made up of two or more proteins.
Alternatively, binding partners may be identified
using a Far-Western assay according to the procedures
of Takayama et al. (1997), Methods MoI. Biol. 69:
171-184 or Sauder et al. (1996), J. Gen. Virol. 11:
991-996 or identified through the use of epitope
tagged proteins or GST fusion proteins. Alternatively,
the nucleic acid molecules of the invention can be
used in a yeast twohybrid 



system or other in vivo protein-protein detection
system. The yeast two-hybrid system has been used to
identify other protein partner pairs and can readily
be adapted to employ the nucleic acid molecules herein
described.K. Use of the Binding Partners of the
Pancreatic Cancer Associated Proteins Once isolated,
the binding partners of the proteins of the invention,
and homologues and analogues thereof, obtained using
the above described methods can be used for a variety
of purposes. The binding partners can be used to
generate antibodies that bind to the binding partner
using techniques known in the art. Antibodies that
bind the binding partner can be used to assay the
activity of the protein of the invention, as a
therapeutic agent to modulate a biological or
pathological process mediated by the protein of the
invention, or to purify the binding partner. These
uses are described in detail below. L. Methods to
Identify Agents that Block the Associations between
the Binding Partners and the Pancreatic Cancer
Associated Proteins Another embodiment of the present
invention provides methods for identifying agents that
reduce or block the association of a protein of the
invention with a binding partner. Specifically, a
protein of the invention is mixed with a binding
partner in the presence and absence of an agent to be
tested. After mixing under conditions that allow
association of the proteins, the two mixtures are
analyzed and compared to determine if the agent
reduced or blocked the association of the protein of
the invention with the binding partner. Agents that
block or reduce the association of the protein of the
invention with the binding partner will be identified
as decreasing the amount of association present in the
sample containing the tested agent. As used herein, an
agent is said to reduce or block the association
between a protein of 



the invention and a binding partner when the presence
of the agent decreases the extent to which or prevents
the binding partner from becoming associated with the
protein of the invention. One class of agents will
reduce or block the association by binding to the
binding partner while another class of agents will
reduce or block the association by binding to the
protein of theinvention. The binding partner used in
the above assay can either be an isolated and fully
characterized protein or can be a partially
characterized protein that binds to the protein of the
invention or a binding partner that has been
identified as being present in a cellular extract. It
will be apparent to one of ordinary skill in the art
that so long as the binding partner has been
characterized by an identifiable property, e.g.,
molecular weight, the present assay can be used.
Agents that are assayed in the above method can be
randomly selected or rationally selected or designed.
As used herein, an agent is said to be randomly
selected when the agent is chosen randomly without
considering the specific sequences involved in the
association of the protein of the invention with the
binding partner. An example of randomly selected
agents is the use of a chemical library or a peptide
combinatorial library, or a growth broth of an
organism. As used herein, an agent is said to be
rationally selected or designed when the agent is
chosen on a nonrandom basis which takes into account
the sequence of the target site and/or its
conformation in connection with the agent's action.
Agents can be rationally selected or rationally
designed by utilizing the peptide sequences that make
up the contact sites of the binding partner with the
protein of the invention. For example, a rationally
selected peptide agent can be a peptide whose amino
acid sequence is identical to the contact site of the
protein of the invention on the binding partner. Such
an agent will reduce or block the association of the
protein of the invention with the binding partner by
binding to the binding partner. 



The agents of the present invention can be, as
examples, peptides, small molecules, vitamin
derivatives, as well as carbohydrates. A skilled
artisan can readily recognize that there is no limit
as to the structural nature of the agents of the
present invention. One class of agents of the present
invention are peptide agents whose amino acid
sequences are chosen based on the amino acid sequence
of the protein of the invention. Thepeptide agents of
the invention can be prepared using standard solid
phase (or solution phase) peptide synthesis methods,
as is known in the art. In addition, the DNA encoding
these peptides may be synthesized using commercially
available oligonucleotide synthesis instrumentation
and produced recombinantly using standard recombinant
production systems. The production using solid phase
peptide synthesis is necessitated if non-gene encoded
amino acids are to be included. Another class of
agents of the present invention are antibodies
immunoreactive with critical positions of the protein
of the invention or the binding partner. As described
above, antibodies are obtained by immunization of
suitable mammalian subjects with peptides, containing
as antigenic regions, those portions of the protein of
the invention or the binding partner, intended to be
targeted by the antibodies. Critical regions include
the contact sites involved in the association of the
protein of the invention with the binding partner. As
discussed below, the important minimal sequence of
residues involved in activity of the protein of the
invention define a functional linear domain that can
be effectively used as a bait for two hybrid screening
and identification of potential associated molecules.
Use of such fragments will significantly increase the
specificity of the screening as opposed to using the
fulllength molecule and is therefore preferred.
Similarly, this linear sequence can be also used as an
affinity matrix also to isolate binding proteins using
a biochemical affinity purification strategy. 



M. Uses for Agents that Block the Associations between
the Binding Partners and the Pancreatic Cancer
Associated Proteins As provided in the Examples, the
proteins and nucleic acids of the invention, such as
the proteins having the amino acid sequence of SEQ ID
NO: 2, are differentially expressed in pancreatic
cancer tissue. Agents that reduce or block the
interactions of a protein of the invention, including
those identified employing homologues and analogues of
the protein, with abinding partner may be used to
modulate biological and pathologic processes
associated with the protein's function and activity.
As used herein, a subject can be any mammal, so long
as the mammal is in need of modulation of a
pathological or biological process mediated by a
protein of the invention. The term "mammal" is meant
an individual belonging to the class Mammalia. The
invention is particularly useful in the treatment of
human subjects. Pathological processes refer to a
category of biological processes which produce a
deleterious effect. For example, expression of a
protein of the invention may be associated with cell
growth or hyperplasia. As used herein, an agent is
said to modulate a pathological process when the agent
reduces the degree or severity of the process. For
instance, pancreatic cancer may be prevented or
disease progression modulated by the administration of
agents that reduce or block the interactions of a
protein of the invention with a binding partner. The
agents of the present invention can be administered
via parenteral, subcutaneous, intravenous,
intramuscular, intraperitoneal, transdermal, or buccal
routes. Alternatively, or concurrently, administration
may be by the oral route. The dosage administered will
be dependent upon the age, health, and weight of the
recipient, kind of concurrent treatment, if any,
frequency of treatment, and the nature of the effect
desired. 



The present invention further provides compositions
containing one or more agents that block association
of a protein of the invention with a binding partner.
While individual needs vary, determination of optimal
ranges of effective amounts of each component is
within the skill of the art. Typical dosages comprise
0.1 to 100 mg/kg body wt. The preferred dosages
comprise 0.1 to 10 mg/kg body wt. The most preferred
dosages comprise 0.1 to 1 mg/kg body wt. In addition
to the pharmacologically active agent, the
compositions of the presentinvention may contain
suitable pharmaceutically acceptable carriers
comprising excipients and auxiliaries which facilitate
processing of the active compounds into preparations
which can be used pharmaceutically for delivery to the
site of action. Suitable formulations for parenteral
administration include aqueous solutions of the active
compounds in water soluble form, for example, water
soluble salts. In addition, suspensions of the active
compounds as appropriate oily injection suspensions
may be administered. Suitable lipophilic solvents or
vehicles include fatty oils, for example, sesame oil,
or synthetic fatty acid esters, for example, ethyl
oleate or triglycerides. Aqueous injection suspensions
may contain substances which increase the viscosity of
the suspension include, for example, sodium
carboxymethyl cellulose, sorbitol, and/or dextran.
Optionally, the suspension may also contain
stabilizers. Liposomes can also be used to encapsulate
the agent for delivery into the cell. The
pharmaceutical formulation for systemic administration
according to the invention may be formulated for
enteral, parenteral or topical administration. Indeed,
all three types of formulations may be used
simultaneously to achieve systemic administration of
the active ingredient. Suitable formulations for oral
administration include hard or soft gelatin capsules,
pills, 



tablets, including coated tablets, elixirs,
suspensions, syrups or inhalations and controlled
release forms thereof. In practicing the methods of
this invention, the compounds of this invention may be
used alone or in combination, or in combination with
other therapeutic or diagnostic agents. In certain
preferred embodiments, the compounds of this invention
may be coadministered along with other compounds
typically prescribed for these conditions according to
generally accepted medical practice. The compounds of
this invention can be utilized in vivo, ordinarily in
mammals, such as humans, sheep, horses, cattle, pigs,
dogs, cats, rats and mice, or in vitro.N. Rational
Drug Design and Combinatorial Chemistry The present
invention further encompasses rational drug design and
combinatorial chemistry. Those of skill will recognize
appropriate methods to utilize and exploit aspects of
the present invention in identifying compounds which
can be developed for pancreatic cancer treatment.
Rational drug design involving polypeptides requires
identifying and defining a first peptide with which
the designed drug is to interact, and using the first
target peptide to define the requirements for a second
peptide. With such requirements defined, one can find
or prepare an appropriate peptide or non-peptide that
meets all or substantially all of the defined
requirements. Thus, one goal of rational drug design
is to produce structural or functional analogs of
biologically active polypeptides of interest or of
small molecules with which they interact (e.g.,
agonists, antagonists, null compounds) in order to
fashion drugs that are, for example, more or less
potent forms of the ligand. (See, e.g., Hodgson
(1991), Bio. Technology 9:19-21). Combinatorial
chemistry is the science of synthesizing and testing
compounds for bioactivity en masse, instead of one by
one, the aim being to discover drugs and materials
more quickly and inexpensively than was formerly
possible. Rational drug design and combinatorial
chemistry 



have become more intimately related in recent years
due to the development of approaches in computer-aided
protein modeling and drug discovery. (See e.g., US
Pat. No. 4,908,773; 5,884,230; 5,873,052; 5,331,573;
and 5,888,738). The use of molecular modeling as a
tool for rational drug design and combinatorial
chemistry has dramatically increased due to the advent
of computer graphics. Not only is it possible to view
molecules on computer screens in three dimensions but
it is also possible to examine the interactions of
macromolecules such as enzymes and receptors and
rationally designed derivative molecules to test. (See
Boorman (1992), Chem. Eng. News 70:18-26). A vast
amount of user-friendly software and hardware is now
available and virtually allpharmaceutical companies
have computer modeling groups devoted to rational drug
design. Molecular Simulations Inc. (www.msi.com), for
example, sells several sophisticated programs that
allow a user to start from an amino acid sequence,
build a two or three-dimensional model of the protein
or polypeptide, compare it to other two and
three-dimensional models, and analyze the interactions
of compounds, drugs, and peptides with a three
dimensional model in real time. Accordingly, in some
embodiments of the invention, software is used to
compare regions of the invention protein and molecules
that interact therewith (collectively referred to as
"binding partners" -e.g., anti-protein antibodies),
and fragments or derivatives of these molecules with
other molecules, such as peptides, peptidomimetics,
and chemicals, so that therapeutic interactions can be
predicted and designed. (See Schneider (1998), Genetic
Engineering News December: page 20; Tempczyk et al.
(1997), Molecular Simulations Inc. Solutions April;
and Butenhof (1998), Molecular Simulations Inc. Case
Notes (August 1998) for a discussion of molecular
modeling). O. Gene Therapy 



In another embodiment, genetic therapy can be used as
a means for modulating biological and pathologic
processes associated with the protein's function and
activity. This comprises inserting into a cancerous
cell a gene construct encoding a protein comprising
all or at least a portion of the sequences of SEQ ID
NO: 2, or alternatively a gene construct comprising
all or a portion of the non-coding region of SEQ ID
NO: 1, operably linked to a promoter or enhancer
element such that expression of said protein causes
suppression of said cancer and wherein said promoter
or enhancer element is a promoter or enhancer element
modulating said gene construct. In the constructs
described, expression of said protein can be directed
from any suitable promoter (e.g., the human
cytomegalovirus (CMV), simian virus 40 (SV40), or
metallothionein promoters), and regulated by any
appropriate mammalian regulatory element. For example,
ifdesired, enhancers known to preferentially direct
gene expression in neural cells, T cells, or B cells
may be used to direct the expression. The enhancers
used could include, without limitation, those that are
characterized as tissue or cell specific in their
expression. Alternatively, if a genomic clone of
LBFL313 is used as a therapeutic construct (for
example, following its isolation by hybridization with
the nucleic acid molecule of the invention described
above), regulation may be mediated by the cognate
regulatory sequences or, if desired, by regulatory
sequences derived from a heterologous source,
including any of the promoters or regulatory elements
described above. Insertion of the construct into a
cancerous cell is accomplished in vivo, for example
using a viral or plasmid vector. Such methods can also
be applied to in vitro uses. Thus, the methods of the
present invention are readily applicable to different
forms of gene therapy, either where cells are
genetically modified ex vivo and then administered to
a host or where the gene modification is conducted in
vivo using any of a number of suitable methods
involving vectors 



especially suitable to such therapies. Retroviral
vectors, adenoviral vectors, adeno-associated viral
vectors, or other viral vectors with the appropriate
tropism for cells likely to be involved in cancer (for
example, epithelial cells) may be used as a gene
transfer delivery system for a therapeutic gene
construct. Numerous vectors useful for this purpose
are generally known (Cozzi PJ, et al., (2002)
Prostate, 53(2):95-100; Bitzer M, Lauer U., (2002)
Dtsch Med Wochenschr. 127(31-32):1623-1624; Mezzina
and Danos (2002), Trends Genet. 8:241-256; Loser et
al. (2002) Curr. Gene Ther. 2:161-171; Pfeifer and
Verma (2001), Annu. Rev. Genomics Hum. Genet.
2:177-211). Retroviral vectors are particularly well
developed and have been used in clinical settings
(Anderson et al. (1995), U.S. Patent No. 5,399,346).
Non-viral approaches may also be employed for the
introduction of therapeutic DNA into cells otherwise
predicted to undergocancer (Jeschke et al. (20002)
Curr. Gene Ther. 1:267-278; Wu et al. (1988), J. Biol.
Chem. 263:14621-14624; Wu et al. (1989), J. Biol.
Chem. 264:16985-16987). For example, a gene may be
introduced into a neuron or a T cell by lipofection,
asialorosonucoid polylysine conjugation, or, less
preferably, microinjection under surgical conditions.
For any of the methods of application described above,
the therapeutic nucleic acid construct is preferably
applied to the site of the cancer event (for example,
by injection). However, it may also be applied to
tissue in the vicinity of the cancer event or to a
blood vessel supplying the cells predicted to undergo
cancer. P. TransgenicAnimals Transgenic animals
containing mutant, knock-out or modified genes
corresponding to the cDNA sequence of SEQ ID NO: 1, or
the open reading frame encoding the polypeptide
sequence of SEQ ID NO: 2, or fragments thereof having
a consecutive sequence of at least about 3, 4, 5, 6, 



10, 15, 20, 25, 30, 35 or more amino acid residues,
are also included in the invention. Transgenic animals
are genetically modified animals into which
recombinant, exogenous or cloned genetic material has
been experimentally transferred. Such genetic material
is often referred to as a "transgene." The nucleic
acid sequence of the transgene, in this case a form of
SEQ ID NO: 1, may be integrated either at a locus of a
genome where that particular nucleic acid sequence is
not otherwise normally found or at the normal locus
for the transgene. The transgene may consist of
nucleic acid sequences derived from the genome of the
same species or of a different species than the
species of the target animal. In some embodiments,
transgenic animals in which all or a portion of a gene
comprising SEQ ID NO: 1 is deleted may be constructed.
In those cases where the gene corresponding to SEQ ID
NO: 1 contains one or more introns, the entire gene-
all exons, introns and the regulatory sequences- may
be deleted. Alternatively, less than the entire gene
may be deleted. Forexample, a single exon and/or
intron may be deleted, so as to create an animal
expressing a modified version of a protein of the
invention. The term "germ cell line transgenic animal"
refers to a transgenic animal in which the genetic
alteration or genetic information was introduced into
a germ line cell, thereby conferring the ability of
the transgenic animal to transfer the genetic
information to offspring. If such offspring in fact
possess some or all of that alteration or genetic
information, then they too are transgenic animals. The
alteration or genetic information may be foreign to
the species of animal to which the recipient belongs,
foreign only to the particular individual recipient,
or may be genetic information already possessed by the
recipient. In the last case, the altered or introduced
gene may be expressed differently than the native
gene. 



Transgenic animals can be produced by a variety of
different methods including transfection,
electroporation, microinjection, gene targeting in
embryonic stem cells and recombinant viral and
retroviral infection {see, e.g., U.S. Patent No.
4,736,866; U.S. Patent No. 5,602,307; Mullins et al.
(1993), Hypertension 22: 630-633; Brenin et al.
(1997), Surg. Oncol. 6: 99-110; Recombinant Gene
Expression Protocols (Methods in Molecular Biology,
Vol. 62), Tuan, ed., Humana Press, Totowa, NJ, 1997).
A number of recombinant or transgenic mice have been
produced, including those which express an activated
oncogene sequence (U.S. Patent No. 4,736,866); express
simian SV40 Tantigen (U.S. Patent No. 5,728,915); lack
the expression of interferon regulatory factor 1
(IRF-I) (U.S. Patent No. 5,731,490); exhibit
dopaminergic dysfunction (U.S. Patent No. 5,723,719);
express at least one human gene which participates in
blood pressure control (U.S. Patent No. 5,731,489);
display greater similarity to the conditions existing
in naturally occurring Alzheimer's disease (U.S.
Patent No. 5,720,936); have a reduced capacity to
mediate cellularadhesion (U.S. Patent No. 5,602,307);
possess a bovine growth hormone gene (Clutter et al.
(1996), Genetics 143: 1753-1760); or, are capable of
generating a fully human antibody response (McCarthy
(1997), Lancet 349: 405). While mice and rats remain
the animals of choice for most transgenic
experimentation, in some instances it is preferable or
even necessary to use alternative animal species.
Transgenic procedures have been successfully utilized
in a variety of non-murine animals, including sheep,
goats, pigs, dogs, cats, monkeys, chimpanzees,
hamsters, rabbits, cows and guinea pigs (see, e.g.,
Kim et al. (1997), MoI. Reprod. Dev. 46: 515-526;
Houdebine (1995), Reprod. Nutr. Dev. 35: 609-617;
Petters (1994), Reprod Fertil. Dev. 6: 643-645;
Schnieke et al (1997), Science 278: 2130-2133; and
Amoah (1997), J Animal ScL 75: 578-585). 



The method of introduction of nucleic acid fragments
into recombination competent mammalian cells can be by
any method which favors co-transformation of multiple
nucleic acid molecules. Detailed procedures for
producing transgenic animals are readily available to
one skilled in the art, including the disclosures in
U.S. Patent No. 5,489,743 and U.S. Patent No.
5,602,307. Q. Diagnostic Methods As the genes and
proteins of the invention are differentially expressed
in pancreatic cancer tissues compared to non-cancerous
pancreatic tissues, the genes and proteins of the
invention may be used to diagnose or monitor
pancreatic cancer, to track disease progression, or to
differentiate pancreatic tissue from non-cancerous
pancreatic tissue samples. One means of diagnosing
cancer using the nucleic acid molecules or proteins of
the invention involves obtaining tissue from living
subjects. Assays to detect nucleic acid or protein
molecules of the invention may be in any available
format. Typical assays for nucleic acid molecules
include hybridization or PCR basedformats. Typical
assays for the detection of proteins, polypeptides or
peptides of the invention include the use of antibody
probes in any available format such as in situ binding
assays, etc. (see Harlow & Lane, Antibodies - A
Laboratory Manual Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, NY, 1988). In preferred
embodiments, assays are carried-out with appropriate
controls. Generally, the diagnostics of the invention
can be classified according to whether the embodiment
is a nucleic acid or protein-based assay. Some
diagnostic assays detect mutations or polymorphisms in
the invention nucleic acids or proteins, which
contribute to cancerous aberrations. Other diagnostic
assays identify and distinguish defects in protein
activity by 



detecting a level of invention RNA or protein in a
tested organism that resembles the level of invention
RNA or protein in a organism suffering from a disease,
such as cancer, or by detecting a level of RNA or
protein in a tested organism that is different than an
organism not suffering from a disease. Additionally,
the manufacture of kits that incorporate the reagents
and methods described in the following embodiments so
as to allow for the rapid detection and identification
of aberrations in protein activity or level are
contemplated. The diagnostic kits can include a
nucleic acid probe or an antibody or combinations
thereof, which specifically detect a mutant form of
the invention protein or a nucleic acid probe or an
antibody or combinations thereof, which can be used to
determine the level of RNA or protein expression of
one or more invention protein. The detection component
of these kits will typically be supplied in
combination with one or more of the following
reagents. A support capable of absorbing or otherwise
binding DNA, RNA, or protein will often be supplied.
Available supports include membranes of
nitrocellulose, nylon or derivatized nylon that can be
characterized by bearing an array of positively
charged substituents. One or more restriction enzymes,
control reagents, buffers,amplification enzymes, and
non-human polynucleotides like calf-thymus or
salmon-sperm DNA can be supplied in these kits. Useful
nucleic acid-based diagnostic techniques include, but
are not limited to, direct DNA sequencing, gradient
gel electrophoresis, Southern Blot analysis,
single-stranded confirmation analysis (SSCA), RNAse
protection assay, dot blot analysis, nucleic acid
amplification, allele-specific PCR and combinations of
these approaches. The starting point for these
analyses is isolated or purified nucleic acid from a
biological sample. It is contemplated that tissue
biopsies would provide a good sample source. The
nucleic acid is extracted from the 



sample and can be amplified by a DNA amplification
technique such as the Polymerase Chain Reaction (PCR)
using primers. Those of skill in the art will readily
recognize methods available for confirming the
presence of polymorphisms. In addition, any
addressable array technology known in the art can be
employed with this aspect of the invention. One
particular embodiment of polynucleotide arrays is
known as Genechips(tm), and has been generally
described in US Patent 5,143,854; PCT publications WO
90/15070 and 92/10092. A wide variety of labels and
conjugation techniques are known by those skilled in
the art and can be used in various nucleic acid
assays. There are several ways to produce labeled
nucleic acids for hybridization or PCR including, but
not limited to, oligolabeling, nick translation,
end-labeling, or PCR amplification using a labeled
nucleotide. Alternatively, a nucleic acid encoding an
invention protein can be cloned into a vector for the
production of an mRNA probe. Such vectors are known in
the art, are commercially available, and can be used
to synthesize RNA probes in vitro by addition of an
appropriate RNA polymerase such as T7, T3 or SP6 and
labeled nucleotides. A number of companies such as
Pharmacia Biotech (Piscataway, NJ), Promega (Madison,
WI), and U.S. Biochemical Corp (Cleveland, OH) supply
commercial kits and protocols for these procedures.
Suitable reporter molecules or labels include
thoseradionuclides, enzymes, fluorescent,
chemiluminescent, or chromogenic agents, as well as,
substrates, cofactors, inhibitors, magnetic particles
and the like. In preferred protein-based diagnostic,
antibodies of the invention are attached to a support
in an ordered array wherein a plurality of antibodies
are attached to distinct regions of the support that
do not overlap with each other. Those of skill in the
art will readily recognize available assays that are
protein-based diagnostics. Proteins are obtained from
biological samples and are labeled by conventional
approaches (e.g., radioactivity, colorimetrically, or 



fluorescently). Employing labeled standards of a known
concentration of mutant and/or wildtype invention
protein, an investigator can accurately determine the
concentration of the invention protein in a sample and
from this information can assess the expression level
of the particular form of the protein. Conventional
methods in densitometry can also be used to more
accurately determine the concentration or expression
level of such protein. These approaches are also
easily automated using technology known to those of
skill in the art of high throughput diagnostic
analysis. As detailed above, any addressable array
technology known in the art can be employed with this
aspect of the invention and display the protein arrays
on the chips in an attempt to maximize antibody
binding patterns and diagnostic information. As
discussed above, the presence or detection of a
polymorphism in an invention gene or protein can
provide a diagnosis of a cancer or similar malady in
an organism. Additional embodiments include the
preparation of diagnostic kits comprising detection
components, such as antibodies, specific for a
particular polymorphic variant of invention gene or
protein. The detection component will typically be
supplied in combination with one or more of the
following reagents. A support capable of absorbing or
otherwise binding RNA or protein will often be
supplied. Available supports for this purpose include,
but are not limited to, membranes of nitrocellulose,
nylon or derivatized nylon that can be characterized
by bearing an array ofpositively charged substituents,
and Genechips(tm) or their equivalents. One or more
enzymes, such as Reverse Transcriptase and/or Taq
polymerase, can be furnished in the kit, as can dNTPs,
buffers, or non-human polynucleotides like calf-thymus
or salmon-sperm DNA. Results from the kit assays can
be interpreted by a healthcare provider or a
diagnostic laboratory. Alternatively, diagnostic kits
are manufactured and sold to private individuals for
self-diagnosis. In addition to diagnosing disease
according to the presence or absence of a
polymorphism, 



some diseases involving cancer result from skewed
levels of invention protein or gene in particular
tissues or aberrant patterns of invention protein
expression. By monitoring the level of expression in
various tissues, for example, a diagnosis can be made
or a disease state can be identified. Similarly, by
determining ratios of the level of expression of
various invention proteins in specific tissues (e.g.,
patterns of expression) a prognosis of health or
disease can be made. The levels of invention protein
expression in various tissues from healthy
individuals, as well as, individuals suffering from
cancers is determined. These values can be recorded in
a database and can be compared to values obtained from
tested individuals. Additionally, the ratios or
patterns of expression in various tissues from both
healthy and diseased individuals is recorded in a
database. These analyses are referred to as "disease
state profiles" and by comparing one disease state
profile (e.g. from a healthy or diseased individual)
to a disease state profile from a tested individual, a
clinician can rapidly diagnose the presence or absence
of disease. The nucleic acid and protein-based
diagnostic techniques described above can be used to
detect the level or amount or ratio of expression of
invention genes or proteins in a tissue. Through
quantitative Northern hybridizations, in situ
analysis, immunohistochemistry, ELISA, genechip array
technology, PCR, and Western blots, for example, the
amount or level of expression of RNA or protein for a
particular invention protein (wild-type or mutant) can
be rapidlydetermined and from this information ratios
of expression can be ascertained. Alternatively, the
invention proteins to be analyzed can be family
members that are currently unknown but which are
identified based on their possession of one or more of
the homology regions described above.[Description of
Drawings] Figure 1 Figure 1 shows the predicted signal
sequence for secretion of LBFL313 (SEQ ID NO: 2). The
analysis has been done using SignalIP 3.0 Server 



(www.cbs.dtu.dk/services/SignalIP/). Figure 2 Figure 2
is result of Western analysis showing that LBFL3 13 is
detected in culture supernatant of cells. Figure 3
Figure 3 shows the effects of LBFL313 overexpression
in CHO cells on cell proliferation (Panel A), motility
(Panel B), and invasiveness (Panel C). Figure 4 Figure
4 shows the effects of LBFL313 overexpression in nude
mice on tumorigenesis (Panel A) and microvessel
formation (Panel B). Figure 5 Figure 5 shows
representative results of inimunohistochemical
analysis of LBFL313 expression using pancreatic biopsy
samples and anti-LBFL313 antibody. Figure 6 Figure 6
depicts graphs showing the effects of polyclonal
anti-LBFL3 13 antibody on invasiveness of pancreatic
cancer cell lines. [Best Mode] Without further
description, it is believed that one of ordinary skill
in the art can, using the preceding description and
the following illustrative examples, make and utilize
the compounds of the present invention and practice
the claimed methods. The following working examples
therefore, specifically point out preferred
embodiments of the present invention, and are not to
be construed as limiting in any way the remainder of
the disclosure. EXAMPLES Example 1 Identification of
Differentially Expressed mRNA in Pancreatic
Adenocarcinoma Patient tissue samples were derived
from Korean patients and classified into two
groups.One group of consisted of patients who had been
diagnosed with pancreatic adenocarcinoma. The patients
in this group, six men and three women, ranged in age
from 51-70. The second 



group of patients had been diagnosed with normal
pancreas. In this group of three men, the patients
ranged in age from 63-66. Histological analysis of
each of the tissue samples was performed and samples
were segregated into either non-cancerous or cancerous
categories. With minor modifications, the sample
preparation protocol followed the Affymetrix GeneChip
Expression Analysis Manual. Frozen tissue was first
ground to powder using the Spex Certiprep 6800 Freezer
Mill. Total RNA was then extracted using Trizol (Life
Technologies). Next, mRNA was isolated using the
Oligotex mRNA Midi kit (Qiagen). Using 1-5 mg of mRNA,
double stranded cDNA was created using the Superscript
Choice system (Gibco-BRL). First strand cDNA synthesis
was primed with a T7-(dT24) oligonucleotide. The cDNA
was then phenol-chloroform extracted and ethanol
precipitated to a final concentration of 1 mg/ml. From
2 mg of cDNA, cRNA was synthesized according to
standard procedures. To biotin label the cRNA,
nucleotides Bio- 11-CTP and Bio-16-UTP (Enzo
Diagnostics) were added to the reaction. After a 37C
incubation for six hours, the labeled cRNA was cleaned
up according to the Rneasy Mini kit protocol (Qiagen).
The cRNA was then fragmented (5' fragmentation buffer:
200 niM Tris-Acetate (pH 8.1), 500 mM KOAc, 150 mM
MgOAc) for thirty-five minutes at 94C. Fifty five mg
of fragmented cRNA was hybridized on the Affymetrix
Human Genome Ul 33 set of arrays for twenty-four hours
at 60 rpm in a 45C hybridization oven. The chips were
washed and stained with Streptavidin Phycoerythrin
(SAPE) (Molecular Probes) in Affymetrix fluidics
stations. To amplify staining, SAPE solution was added
twice with an antistreptavidin biotinylated antibody
(Vector Laboratories) staining step in
between.Hybridization to the probe arrays was detected
by fluorometric scanning (Hewlett Packard Gene 



Array Scanner). Following hybridization and scanning,
the microarray images were analyzed for quality
control, looking for major chip defects or
abnormalities in hybridization signal. After all chips
passed QC, Affymetrix Microarray Suite (v5.0), and
LIMS (v3.0). Differential expression of genes between
the cancerous and non-cancerous pancreatic samples was
determined by using Affymetrix human GeneChip sets Ul
33, with the following statistical methods. (1) For
each gene, signal values for Ul 33 were determined by
Affymetrix Microarray Suite (v5.0), which also made
"Absent" (=not detected), "Present" (=detected) or
"Marginal" (=not clearly Absent or Present) calls for
each GeneChip element. (2) Using the criteria of at
least 40% present call in cancerous pancreatic sample
groups, a gene set was selected for further analysis.
(3) All signal values were transformed to a
logarithmic scale. (4) The Analysis of Variance
(ANOVA) method was used for data analysis (Steel et
al., Principles and Procedures of Statistics: A
Biometrical Approach, Third Ed., McGraw-Hill, 1997).
Analysis of the chip data showed that the expression
of the marker LBFL313 was significantly up-regulated
(11.1 3-fold, p = 0) in pancreatic adenocarcinoma
samples compared to samples from normal pancreatic
tissue. These data indicate that up-regulation of
LBFL313 may be diagnostic for pancreatic cancer. The
expression level of LBFL313 (SEQ ID NO: 1) can be
measured by chip sequence fragment no. 228058_at on
Affymetrix GeneChip U133. Through combined mining
above data with the GeneExpress Oncology Datasuite(tm)
of Gene Logic, Inc. (Gaithersburg, MD), the expression
levels of 228058_at in various malignant neoplasms,
compared to normal control tissues, are shown in Table
1, where the fold-change and the direction of the
change (up- or down-regulation) are also indicated. A
fold-change greater than 1.5 was considered to be 



significant.The GeneChip expression results,
determined by sample binding to chip sequence fragment
no. 228058_at, were validated by quantitative RT-PCR
(Q-RT-PCR) using the Taqman(r) assay (Perkin-Elmer).
PCR primers designed from the sequence information
file of the specific Affymetrix fragment (228058_at)
were used in the assay. The target gene in each
RNAsample (ten ng of total RNA) was assayed relative
to an exogenously spiked reference gene. For this
purpose, the tetracycline resistance gene was used as
the exogenously added spike. This approach provides
the relative expression as measured by cycle threshold
(Ct) value of the target mRNA relative to a constant
amount of Tet spike Ct values. The sample panel
included tissue RNAs that were analyzed on Ul 33
GeneChips. In addition, several new samples that were
not analyzed on the GeneChip were used for the
expression validations by Q-RT-PCR. The Q-RTPCR data
confirms the up-regulation of LBFL313 observed in
pancreatic adenocarcinoma compared to normal
pancreatic biopsy samples. Table 1. Expression of
LBFL313 in malignant neoplasmsExample 2 Cloning of
Full-Length Human cDNA (LBFL313) Corresponding to
Differentially Expressed mRNA Species The full length
cDNA having SEQ ID NO: 1 was obtained by the
oligo-pulling method. Briefly, a gene-specific oligo
was designed based on the sequence of LBFL313. The
oligo was labeled with biotin and used to hybridize
with 2 mg of single strand plasmid DNA (cDNA
recombinants) from a human palcenta library following
the procedures of Sambrook et al. The hybridized cDNAs
were separated by streptavidin-conjugated beads and
eluted by heating. The eluted cDNA was converted to
double strand plasmid DNA and used to transform E.
coli cells 



(DHlOB) and the longest cDNA was screened. After
positive selection was confirmed by PCR using
gene-specific primers, the cDNA clone was subjected to
DNA sequencing. The nucleotide sequence of the
full-length human cDNAs corresponding to the
differentially regulated mRNA detected above is set
forth in SEQ ID NO: 1. The cDNA comprises 777 base
pairs. An open reading frame within the cDNA
nucleotide sequence of SEQ ID NO: 1, at nucleotides
53-640 (53-643 including the stop codon), encodes a
protein of 196 amino acids. The amino acid sequence
corresponding to a predicted protein encoded by SEQ ID
NO: 1 is set forth in SEQ ID NO: 2. SEQ ID NO: 2
contains a Jacalin-like lectin domain: proteins
containing this domain are lectins. It is found in 1
to 6 copies in these proteins. The domain is also
found in the animal prostatic spermine-binding protein
(Raval et al. (2004) Glycobiology 14:1247-1263).
Figure 1 shows the result of signal sequence analysis
by using SignalIP 3.0 Server
(www.cbs.dtu.dk/services/SignalIP/). The potential
signal sequence cleavage site for secretion is
predicted between the amino acid position 40 (Ala) and
4 1 (GIy).Analysis by Northern blot was performed to
determine the size of the mRNA transcripts that
correspond to LBFL313. A Northern blot containing
total RNAs from various human tissues was used (Human
12-Lane MTN Blot, Clontech, Palo Alto, CA), and an EST
containing 228058_at sequence was radioactively
labeled by the random primer method and used to probe
the blot. The blot was hybridized in 50% formamide, 5X
SSPE, 0.1% SDS, 5X Denhart's solution, and 0.2 mg/ml
herring sperm DNA at 42C and washed with 0.2X SSC
containing 0.1% SDS at room temperature. The Northern
blot showed a single transcript for this gene, which
is approximately 0.8 kb in size. This corresponds to
the size of the LBFL313 clone 



(SEQ ID NO: 1). Example 3 Production of LBFL313
Transfected Cell Lines The coding region of LBFL313
was amplified by PCR using forward primer (5'-TTG
GGATCCGTATAAAGGCGATGTGGAGG-S')incorporating the BamHl
site and reverse primer (5'-ACC ATCTAGAGC GAC CCA CGG
GTG AGT-3') incorporating the Xbal site. PCR was
performed using the TaqPlus precision DNA polymerase
(Stratagene, CA) according to manufacturer's
instruction. PCR amplification cycles involved initial
denaturation at 94 C for 2 min, and 27 cycles ; 94 C
for 30 sec, 50 C for 30 sec, 72 C for 1 min, followed
by a final extension at 72 C for 10 min. The PCR
product was cloned into the BamHl and Xbal site of the
mammalian expression vector pcDNA3.1-mycHis
(Invitrogen). The cloned plasmid (pLFG250) was
sequenced through the region of the cloning site to
confirm its primary structure. Subconfluent CHO cells
were stably transfected with pLFG250 or with pcDNA3.1-
mycHis vector alone using LipofectaminePLUS reagent
(Invitrogen) according to manufacturer's instructions.
After 24 h, transfected cells were cultured in Ham's
F12(Invitrogen) containing 10% FBS and 400 mg/ml G418
(Sigma) for selection. This selection medium was
changed every 2 days, and after 10-12 days cloning
rings were used to isolate positive clones. Cultures
were further expanded and examined for LBFL313
expression. Cells were lysed in lysis buffer
containing 50 mM HEPES (pH 7.2), 150 mM NaCl, 25mM
betaglyserophosphate, 25mM NaF, 5mM EGTA, ImM EDTA, 1%
NP-40, ImM sodium orthovanadate, 0.ImM PMSF and
protease inhibitor Protease Inhibitors cocktail
(Leupeptin, Pepstatin, Aprotinin, and antipain each 5
mg/ml). Culture media were concentrated by 10k cut off
microcon (Amicon) make up to 15 ml volume. Proteins
were reduced by incubation for 5 



min at 95 C in 4x SDS loading buffer. Polypeptides
were resolved at 10 mA / gel on 12% SDSPAGE gels and
electrophoretically transfected to 0.45 mm Immobilon
P-transfer membrane (Millipore) for 2 hr at 200 mA /
gel at 4C . Membranes were blocked for lhr in TBST
buffer (25 mM Tris, pH 7.5; 125 mM NaCl, and 0.1%
(v/v) Tween-20) containing 5% (w/v) non-fat milk.
Blots were then probed for overnight with anti-His HRP
antibody (Santa Cruz). Immunoreactive material was
then visualized by enhanced chemiluminescence (Elpis
Biotech.) according to the manufacturer's
instructions. As shown in Figure 2, LBFL313 protein
was detected only in culture supernatant but not in
cell extract. This confirms the prediction that LBFL3
13 encodes a secreted protein. Example 4 Analysis of
LBFL313 Overexpression on Cell Proliferation,
Migration, and Invasion To determine the effect of
LBFL3 13 overexpression on cell proliferation, growth
rate was measured by cell counting. In 12 well plates,
4 x 104 of cells were plated. The plates were
incubated at 370C and 5% CO2 for 12 days and the
number of cells was counted with hemocytometer every
day. The result represent the mean values + standard
deviation oftriplication. As shown in Figure 3A, in
CHO cells, overexpression of LBFL313 induced faster
proliferation. Similar effect was observed with
LBFL313-overexpressing PANC-I pancreatic cancer cell
line. Migration and invasion was studied by Boyden
Chamber assay. Both assays were done in a 48 well
Boyden Chamber, Neuro Probe 48 well micro chamber
(Neuroprobe). Cells were trypsinized and resuspended
in trypsin inhibitor, Soybean trypsin inhibitor
(Sigma) solution. The cells were pelleted and
suspended to a final concentration of 2x1 06 cells/ml
in serum free media. The lower wells of the chamber
were filled with 30 ml of standard media. The chamber 



was assembled using polycarbonate filters
(polycarbonate, 8 mm diameter pore size, Neuroprobe).
For cell invasion assays, lmg/ml of Matrigel(tm)
Basement Membrane Matrix (BD biosciences) was layered
onto each filter (500 mg/filter) and air dried. Fifty
ml sample of cell suspension (1x105 cells/well) was
added to the upper compartment. The chamber was
incubated at 37 C and 5% CO2 and incubation time was
varied depending on cell types to be analyzed: for
24hr in case of CHO migration assay, for 48hr in case
of CHO invasion assay and for 18hr in case of PANC-I
migration and invasion assay. At the end of
incubation, the cells on the upper surface of the
filters were mechanically removed. Filters were fixed
in methanol and stained in Giemsa satin, modified
solution (Sigma). The number of migrated cells per
field (10Ox) were counted under the light microscope
(Olympus). Each sample was assayed in triplicate. As
shown in Figure 3B and Figure 3C, CHO cell motility
and invasiveness were enhanced by overexpression of
LBFL313. Similar effects were observed with
LBFL313-overexpressing PANC-I pancreatic cancer cell
line. Example 5 Effects of LBFL3 13 Overexpression on
Tumorigenesis in Nude MiceThe biological effects of
LBFL313 overexpression on tumor growth in vivo were
determined. CHO cells were injected subcutaneously
into the flanks of immunodeficient nude mice.
Confluent CHO cells, untransfected or stably
transfected with LBFL313 vector (pLFG250) or with
vector alone, were trypsinized and resuspended in PBS
at a density of 3.3 x 107 cell/ml. Five million CHO
cells of each type were injected subcutaneously into
flank of five 8 weeks old female Balb/C (nu/nu) mice.
In the process of mice growth, the lengths and widths
of tumors were measured. Tumor volume was calculated
with the formula Tumor Volume = (length) x (width) /
2. After 37 days, the mice were sacrificed and tumors
were analyzed. As 



shown in Figure 4A, the size of tumors generated by
LBFL3 13 -transfected cells was bigger more than
5-folds than that formed by mock control cells. To
determine the degree of tumor-induced angiogenesis,
paraffin section of tumor xenografts were stained with
anti-Factor VIII monoclonal antibody (Dako).
Paraffin-embedded tissue sections (3-5 mm thickness)
obtained from tumors of each group of mice were
deparaffmized in xylene and rehydrated in a graded
ethanol series (100-90-80-70-50-30%) and the PCS
washing. Endogenous peroxidase was blocked by
immersing the slide in 0.3 % (v/v) hydrogen peroxide
in methanol for 15 min at RT. After washing three
times with PBS for 4 min each, the sections were
blocked by soaking in 10 % (v/v) normal donkey serum
in PBS for lhr at RT. After washing three times with
PBS for 4 min each, the blocked sections were
incubated in anti-Factor VIII monoclonal antibody (von
Willebrand factor, 1:50 dilution) (Dako) for 2 hr at
RT. After 2hr, washing three times with PBS for 4 min
each, the slide were incubated for 30 min with
biotinylated Link universal at RT, washed three times
in PBS for 4 min each, and incubated with
streptoavidin-HRP conjugated (Dako) for 15 min at RT.
After three times washing with PBS, the sections were
incubated with cnromogen and washed in distilled
water. Factor VIII sections were not
counterstained.The number of microvessel was
determined as described by Padro (Padro el al. (2000)
Blood 95:2637-2644). Microvessel counting was
simultaneously assessed by two independent experienced
investigators using light microscopy. The
investigators were not aware of the clinicopathologic
finding. The entire section was systematically
scanned, ie, field per field, at x 100 magnification
to find the areas showing the most intense
vascularization. The magnification was then changed to
x200 or to x400, and the investigators were allowed to
reposition the slide until the highest number of
microvessels was within the x400 field. This 



area was defined as a hot spot after achievement of a
consensus between both investigators, thus reducing
the inter-observer error of microvessel counting. In
each hot spot, both investigators performed individual
microvessel counting in a x400 field. As shown in
Figure 4B, the results revealed that higher
microvessel counts in the tumors from mice injected
with LBFL313- transfected cells than with mock control
cells. In vivo experiments implicate aggressive tumor
formation and enhanced angiogenesis by LBFL313.
Example 6 Production of Polyclonal Anti-LBFL313
Antibody LBFL313 full length cDNA was amplified by PCR
using forward primer (5'-
CTAAGGCCCAGCCGGCCGGGAAGATGTATGGCCCTGGA-S') and
backward primer (5-
'CATAGGCCCCACCGGCCGAGCGACCCACGGGTGAGTT-S'). PCR was
performed using the TaqPlus precision DNA polymerase
(Stratagene, CA) according to manufacturer's
instruction. PCR amplification cycles involved initial
denaturation at 94 C for 5 min, and 30 cycles ; 94 C
for 30 sec, 58 C for 30 sec, 72 C for 30 sec, followed
by a final extension at 72 C for 10 min. The PCR
product was visualized on a 1.5% TAE gel, and was gel
purified, using the Zymoclean Gel DNA recovery kit
(Zymo Research, CA) according to manufacturer's
instruction. Thispurified DNA was inserted into Sfil
site of pLFG106 vector to produce recombinant LBFL313-
Fc fusion protein. pLFG106 is an expression vector
containing signal sequence, Fc region of human IgG,
and DHFR genes in the backbone of pcDNA3.1
(Invitrogen). PLFGl 06 also contains a thrombin
recognition sequence between cloning site and Fc
region. The LBFL313-Fc expression plasmid was stably
transfected into DHFR-deficient CHO mutant cell lines
using ExGen 500 reagents (Fermentas, Lithuania)
according to manufacturer's instruction. Stably
transfected cells were selected in nucleotide-free
MEM-a (Invitrogen, CA) containing 800mg/ml 



of G418 (Invitrogen, CA) and 10% dialyzed FBS for 2
weeks. Stable transfectants were further adapted under
a concentration of 100 nM methotrexate (Sigma, MO) for
2 weeks. Recombinant LBFL313-Fc fusion protein,
secreted into the culture media, was identified by
Western blot analysis and ELISA using anti-human Fc
antibody (Sigma, MO). Large-scale expression of
recombinant LBFL313-Fc fusion protein was performed
using Roller bottles(1750 cm2). Stable transfectants
expressing recombinant LBFL313-Fc fusion proteins were
grown in IMDM plus 5% FBS. The roller bottle culture
was inoculated with 3 x 108 cells and the device was
rotated at 5 rpm in 37C incubator. The cells were
cultured for 5 days, and the medium was exchanged with
serum-free medium every three days. Cell debris in
harvested serum-free media was removed by the
centrifugation at 6,000 rpm for 10 min. To purify the
recombinant LBFL313-Fc fusion protein, cell-free
medium was further processed by concentration using
Concentrator, ProFlux Ml 2 (Amicon) through a 1OK MWCO
Membrane, Pellicon 2 (Millipore). The concentrated
medium was then passed through a 10-ml protein A
agarose column (Pierce) pre-equilibrated in 20 mM
Sodium phosphate, pH 8.0. Unbound protein was washed
out of the column with 20 mM Sodium phosphate buffer.
The column was then eluted with 0.1M Citrate, pH 3.0,
collecting 4.5 ml fractions in tubes containing 500 ml
IM Tris-HCl, pH 9.0. Recombinant LBFL313-Fc fusion
protein containing fractions were pooledand further
purified with size-exclusion chromatography using
sepharose 200HR resin (Aniersham, IL). The C-terminal
Fc was cleaved from recombinant LBFL313-Fc fusion
protein by Thrombin Cleavage Capture Kit (Novagen),
and then removed by ImmunoPureR Immobilized Protein A
(Pierce). Briefly, recombinant LBFL313-Fc fusion
protein was incubated with biotinylated thrombin at 20
C overnight. After proteolysis, biotinylated thrombin
was removed 



by streptavidin agarose beads. The resulting solution,
mixture of recombinant LBFL313 and Fc, was separated
by passing twice through ImmunoPureR Immobilized
Protein A column (Pierce). The purity of recombinant
LBFL313 was checked on SDS-PAGE gels. Purified
recombinant LBFL313 was used to immunize two rabbits
using standard techniques. Immunized serum was
collected and then purified using ImmunoPureR (A Plus)
IgG Purification Kit (Pierce) according to
manufacturer's instruction. Further purification was
performed using AminoLinkR(A Plus) Immobilization Kit
(Pierce) linked with recombinant human Fc. The
purified polyclonal antibody detects protein of
approximately 2 1 kDa in Western blots of conditioned
media obtained from pancreatic cancer cells expressing
LBFL313. The specificity of the antibody was further
demonstrated by enhanced detection of LBFL313 protein
obtained from the conditioned media of LBFL313
transfected PANC-I cells, while there was no
enhancement from that of vector only transfected
PANC-I cells. Example 7 Immunohistochemical Analysis
of LBFL313 Expression Tissue microarray slides were
de-paraffinized in xylene and rehydrated in graded
alcohol. Endogenous peroxidase activity was blocked
with methanol containing 0.3% hydrogen peroxide at
room temperature for 20 min. Microwave antigen
retrieval was performed in citrate buffer(0.01M, pH
6.0) for 4 min. Then slides were incubated with 10%
normal donkey serum solution for 1 hr to reduce
background non-specific staining. The primary antibody
was polyclonal anti-LBFL313 antibody, at a dilution of
1:500. Blocked sections were incubated in primary
antibody overnight at 4 "C. The subsequent reaction
was performed using an LSAB+ kit (DakoCytomation,
Carpinteria, CA, USA) and the recommended procedure.
Finally, the slides were incubated with
3-amino-9-ethyl carbazole 



(DakoCytomation, Carpinteria, CA, USA) and
counterstained with Harris hematoxylin solution,
modified (Sigma-Aldrich, Inc., St. Louis, MO, USA). In
all of cases, immunoreactivity was observed at the
cytoplasm of tumor cells. Immunoreactivity was
assessed by H-score method. The intensity of staining
was scored as 0, 1, 2, and 3 corresponding to the
presence of negative, weak, intermediate, and strong
brown staining, respectively. The percentage of cells
staining at different intensities was determined, and
following formula was applied: H-score = (% of cells
stained at intensity score 1) + 2 X (% of cells
stained at intensity score 2) + 3 X (% of cells
stained at intensity score 3). The Hscores of tumor
tissue and adjacent non-tumor tissue were analyzed
using the Wilcoxon signed rank test. As shown in
Figure 5, tumor tissues had significantly higher
LBFL313 expression than adjacent non-tumor tissues (14
out of 16 cases) (p<0.05). Example 8 Effect of
Anti-LBFL313 Antibody on Pancreatic Cancer Cell
Invasiveness To determine the effect of anti-LBFL313
antibody on the invasion of human pancreatic cancer
cell lines, Boyden Chamber assay was done in presence
of anti-LBFL313 antibody or normal rabbit IgG.
Briefly, five kinds of pancreatic cancer cell lines,
CFPAC-I, MiaPaCa-2, PANC-I, AsPC-I and BxPC-3, were
trypsinized and resuspended in trypsin inhibitor
(Sigma)solution. The cells were pelleted and suspended
in serum free media in presence of PBS, anti- LBFL313
antibody, or normal rabbit IgG to a final
concentration of l~5xl q6 cells/ml. The lower wells of
the chamber were filled with 30 ml of standard media.
The chamber was assembled using polycarbonate filters
of 8 mm diameter pore size (Neuroprobe) coated on the
upperside with 1 mg/ml of MatrigelTM Basement Membrane
Matrix (BD biosciences). Fifty ml of cell suspension
was added to the upper compartment. The chamber
incubated at 37 C and 



5% CO2 for 24hr. At the end of incubation, the cells
on the upper surface of the filters were mechanically
removed. Filters were fixed in methanol and stained in
Giemsa satin, modified solution (Sigma). The number of
migrated cells per field (10Ox) was counted under the
light microscope (Olympus). Each sample was assayed in
triplicate. As shown in Figure 6, anti- LBFL313
antibody effectively inhibited invasiveness of human
pancreatic cancer cell lines in a dose-dependent
manner. Similar effects were observed in gastric
cancer cell lines, AGS and N87. [Industrial
Applicability] Although the present invention has been
described in detail with reference to examples above,
it is understood that various modifications can be
made without departing from the spirit of the
invention. Accordingly, the invention is limited only
by the following claims. All cited patents, patent
applications and publications referred to in this
application are herein incorporated by reference in
their entirety.[CLAIMS] [Claim 1] An isolated nucleic
acid molecule selected from the group consisting of:
(a) an isolated nucleic acid molecule comprising SEQ
ID NO: 1, (b) an isolated nucleic acid molecule
encoding SEQ ID NO: 2, (c) an isolated nucleic acid
molecule that encodes a protein that is expressed in
cancer and that exhibits at least about 95% nucleotide
sequence identity over the entire contiguous sequence
of SEQ ID NO: 1, and (d) an isolated nucleic acid
molecule comprising the complement of a nucleic acid
molecule of (a), (b) or (c). [Claim 2] The isolated
nucleic acid molecule according to claim 1, wherein
the nucleic acid 



molecule comprises nucleotides 53-640 of SEQ ID NO: 1.
[Claim 3] The isolated nucleic acid molecule according
to claim 1, wherein the nucleic acid molecule
comprises nucleotides 53-643 of SEQ ID NO: 1. [Claim
4] The isolated nucleic acid molecule according to any
one of claims 1 to 3, wherein said nucleic acid
molecule is operably linked to one or more expression
control elements. [Claim 5] A vector comprising an
isolated nucleic acid molecule according to any one of
claims 1 to 3. [Claim 6] A host cell transformed to
contain the nucleic acid molecule according to any one
of claims 1 to 3.[Claim 7] A host cell comprising a
vector according to claim 5. [Claim 8] The host cell
according to claim 7, wherein said host cell is
selected from the group consisting of prokaryotic host
cells and eukaryotic host cells. [Claim 9] The host
cell according to claim 7, wherein said host cell is
Escherichia coli DH5@/p313-JF3(DepositNo. KCTC
10954BP). [Claim 10] A method for producing a
polypeptide comprising culturing a host cell
transformed 



with the nucleic acid molecule according to any one of
claims 1 to 3. [Claim 11] The method according to
claim 10, wherein said host cell is selected from the
group consisting of prokaryotic host cells and
eukaryotic host cells. [Claim 12] An isolated
polypeptide produced by the method according to claim
10. [Claim 13] An isolated polypeptide or protein
selected from the group consisting of protein
comprising the amino acid sequence of SEQ ID NO: 2 and
a protein having at least about 95% amino acid
sequence identity with SEQ ID NO: 2. [Claim 14] An
isolated antibody or antigen-binding antibody fragment
that binds to a polypeptide according to claim
13.[Claim 15] An antibody according to claim 14
wherein said antibody is a monoclonal or a polyclonal
antibody. [Claim 16] A method of identifying an agent
which modulates the expression of a nucleic acid
encoding a protein of claim 13, comprising: exposing
cells which express the nucleic acid to the agent; and
determining whether the agent modulates expression of
said nucleic acid, thereby identifying an agent which
modulates the expression of a nucleic acid encoding
the protein. [Claim 17] 



A method of identifying an agent which modulates the
level of or at least one activity of a protein of
claim 13, comprising: exposing cells which express the
protein to the agent; determining whether the agent
modulates the level of or at least one activity of
said protein, thereby identifying an agent which
modulates the level of or at least one activity of the
protein. [Claim 18] The method according to claim 17,
wherein the agent modulates one activity of the
protein. [Claim 19] A method of modulating the
expression of a nucleic acid encoding a protein of
claim 13, comprising: administering an effective
amount of an agent which modulates the expression of a
nucleic acid encoding the protein.[Claim 20] Amethod
of modulating at least one activity of a protein of
claim 13, comprising: administering an effective
amount of an agent which modulates at least one
activity of the protein. [Claim 21] Amethod of
identifying binding partners for a protein of claim
13, comprising: exposing said protein to a potential
binding partner; and determining if the potential
binding partner binds to said protein, thereby
identifying binding partners for the protein. [Claim
22] 



A method of identifying an agent which modulates the
interaction between a binding partner of claim 2 1 and
a protein of claim 13, comprising: exposing said
protein with said partner to the agent; and
determining whether the agent modulates association of
the binding partner with said protein, thereby
identifying an agent which modulates association of a
binding partner with said protein. [Claim 23] A method
of modulating the interaction between a binding
partner of claim 2 1 and a protein of claim 13,
comprising: administering an effective amount of an
agent which modulates association of a binding partner
with said protein. [Claim 24] A non-human transgenic
animal modified to contain a nucleic acid molecule of
any according to claims 1to 3.[Claim 25] The
transgenic animal according to 24, wherein the nucleic
acid molecule contains a mutation that prevents
expression of the encoded protein. [Claim 26] A
composition comprising a diluent and a polypeptide or
protein, wherein the polypeptide or protein comprises
the smino acid sequence of SEQ ID NO: 2 or exhibits at
least about 95% amino acid sequence identity with SEQ
ID NO:2. 


