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TCTAGCGAACCCCTTCGGTGGACAGAACAGCCTGAGTCACGATGAAAGCTCTCAGGGCTGTCCTCCTGATCTTGCTACTCAGTGGACAGC
+ 90

AGATCGCTTGGGGAAGCCACCTGTCTTGTCGGACTCAGTCCTACTTTCGAGACTCCCGACAGGAGGACTAGAACGATGAGTCACCTGTCG

L. RTPS VY. DRT A . VR K A LR AV LL I LLL S GO
CAGGGAGCAGCTGGGCACAAGAAGCTGGCGATGTGGACCTG CTAGAGCGCTACAGCTACGATGATGACGGTGATGACGATGATGACG
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ATGATGAAGAAGAGGAAGAGGAGGAGACCAACATGATCCCTGGCAGCAGGGACAGAGCACCGCCTCTACAGTGCTACTTCTGCCAAGTGC
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TACTACTTCTTCTCCTTCTCCTCCTCTGGTTGTACTAGGGACCGTCGTCCCTGTCTCGTGGCGGAGATGTCACGATGAAGACGCTTCACG
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TTCACAGCCGGGAGAGCTGCAACGAGACACAGAGATGCTCCAGCAGCAAGCCCTTCTGTATCACAGTCATCTCCCATGGCAAAACTGACA
—+ 360

AAGTGTCGCCCCTCTCGACGTTGETETGTGTCTCTACGAGGTCGTCGTTCGGGAAGACATAGTGTCAGTAGACCGTACCGTTTTGACTGT

LHSGESCHNETU OQRTCSSSKPFCI TV I SHTGI KTTOD

CAGGTGTCCTGACGACCTACTCCATGTGGTGTACTGATACCTGCCAGCCCATCGTGAAGACAGTCGACAGCACCCAAATGACCCAGACCT
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GTCCACAGGACTCCTGGATGAGGTACACCACATGACTATGGACGGTCGGGTAGCACTTCTCTCACCTGTCGTGGGTTTACTGGGTCTGGA

T 6VY LT T VY S HWCTDTITCAQP.d VKTV DSTGHNTO QT
GTTGCCAGTCCACACTCTGCAATATTCCACCCTCCCAGAGCCCCCAAATCCAFAACCCTCTGGGTGGCCGGGCAGACAGCCCCTTGAAGG ’
—+ 540
CAACGGTCAGGTGTGAGACGTTATAAGGTGGGACCGTCTCGGGGGTTTACGTGTTGGGAGACCCACCGCCCCGTCTGTCCGGGAACTTCC
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CTGGGACCAGACATCCTCAAGGTGACAGGTTTAGCCACCCCCAGGTTGTCAAGGTTACTCATCCTCAGAGTGATGGGGCTCACITGTCTA
630

CACCCTGGTCTGTAGGAGTTECACTGYCCAAATCGGTGCCGGTCCAACAGTTCCAATGAGTAGGACTCTCACTACCCCGAGTGAACAGAT
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AGGGTGGCAAGGCTAACCAGCCCCAGGGAAATGGGGCCCGATTCCCTGCAGGCTGGAGCAAATTTGGTAACGTAGTTCTCCTGCTCACCT
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TECCACCGTTCCGATTGGTCGGGGTCCCTTTACCCCGGCCTAACGGACGTCCGACCTCGTTTAAACCATTGCATCAAGAGGACGAGTGGA '
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TCC7CACCAGTCTGTGGGCATCAGGGGCCTAAAGACTCGTCCTCCCCCAACCAGGACCCTTCAGCCTT7CCTCCCTGACAACCAGCTTCA
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AGCAGTGGTCAGACACCCGTAGTCCCCGGATTTCTGAGCAGGAGGGGGTTGGTCCTCGGAAGTCGGAAAGGAGGGACTCTTGGTCGAAGT
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GAGAATAAACTTGAATGTCTTTTGCCA1CTAAAAAAAAAAAAAAAAAAAAAAAAAGCGCCCGCC
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SECRETED FACTORS

FIELD OF THE INVENTION

[0001] The present invention concerns secreted factors
encoded by genes differentially regulated in certain diseased
tissues. More particularly, the invention concerns nucleic
acid encoding novel secreted polypeptide factors, the
encoded polypeptides, and compositions containing and
methods and means for producing them. The invention
further concerns methods based on the use of such nucleic
acids and/or polypeptides in the diagnosis and treatment of
various diseases, in particular cardiac, renal, or inflamma-
tory diseases.

BACKGROUND OF THE INVENTION

[0002] Gene expression patterns, including changes in
gene expression between normal and diseased tissues or
tissues in various stages of disease progression provide
valuable insight into the molecular determinants of normal
and abnormal cellular physiology. Accordingly, genes that
are differentially expressed in subjects suffering from a
disease, such as cardiac, renal or inflammatory disease,
relative to normal subjects, are useful targets for intervention
to diagnose, prevent or treat such diseases.

[0003] Techniques have been developed to efficiently ana-
lyze the level of expression of specific genes in cells and
tissues. Procedures that can be used to identify and clone
differentially expressed genes include, for example, subtrac-
tive hybridization (Jiang and Fisher, Mol. Cell. Different. 1:
285-299 [1993], Jiang et al., Oncogene 10, 1855-1864
[1995]; Sagerstrom et al., Annu. Rev. Biochem. 66: 751-783
[1997)); differential RNA display (DDRT-PCR) (Watson et
al., Developmental Neuroscience 15: 77-86 [1993], Liang
and Pardee, Science 257: 967-971[1992]); RNA fingerprint-
ing by arbitrarily primed PCR (RAP-PCR) (Ralph et al.,
Proc. Natl. Acad. Sci. USA 90: 10710-10714 [1993];
McClelland and Welsh, PCR Methods and Applications 4:
S66-81 [1994]); representational difference analysis (RDA)
(Hubank and Schatz, Nucl. Acids Res. 22: 5640-5648 [1994]
); serial analysis of gene expression (SAGE) (Velculescu et
al., Science 270: 484-487[1995];, Zhang et al., Science 276:
1268-1272 [1997]); electronic subtraction (Wan et al,
Nature Biotechnology 14: 1685-1691[1996]); combinatorial
gene matrix analyses (Schena et al., Science 270: 467-470
[1995]), and various modifications and improvements of
these and similar techniques.

[0004] A particularly attractive method for assessing gene
expression is the DNA microarray technique. In this method,
nucleotide sequences of interest are plated, or arrayed, on a
porous or non-porous substrate that can be paper, nylon or
other type of membrane, filter, chip, glass slide or any other
suitable solid support. The arrayed sequences are then
hybridized with specific DNA probes from cells or tissues of
interest. Microarrays of biological materials have been
described in a number of patents and patent applications,
including, for example, U.S. Pat. Nos. 5,744,305; 5,800,
992; 5,807,522; 5,716,785, and European Patent No. 0 373
203.

[0005] The DNA microarray technique can be used to
monitor the expression level of large numbers of genes
simultancously (to produce a transcript image), and to
identify genetic variants, mutations and polymorphisms.
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This information may be used to determine gene function,
understanding the genetic basis of disease, diagnosing dis-
ease, and developing and monitoring the activities of thera-
peutic agents.

[0006] An important application of the microarray method
allows for the assessment of differential gene expression in
pairs of mRNA samples from two different tissues, or in the
same tissue comparing normal versus disease states or time
progression of the disease. Microarray analysis allows one
to analyze the expression of known genes of interest, or to
discover novel genes expressed differentially in tissues of
interest. Thus, an attractive application of this technology is
as a fundamental discovery tool to identify new genes, and
their corresponding expression products, which contribute to
the pathogenesis of disease and related conditions.

[0007] Microarray technology has been successfully
applied to large-scale analysis of human gene expression to
identify cancer-specific genes and inflammatory-specific
genes (DeRisi et al., Nar. Genet., 14 (4): 457-60 [1996];
Heller et al., Proc. Natl. Acad. Sci. USA, 94 (6): 2150-55
[1997)). DeRisi et al. examined a pre-selected set of 870
different genes for their expression in a melanoma cell line
and a non-tumorigenic version of the same cell line. The
microarray analysis revealed a decrease in expression for
%870 (1.7%) and an increase in expression for %7 (7.3%)
of the genes in non-tumorigenic relative to tumorigenic cells
(differential expression values <0.52 or >2.4 were deemed
significant). Heller et al. employed microarrays to evaluate
the expression of 1000 genes in cells taken from normal and
inflamed human tissues. The results indicated that altered
expression was evident in genes encoding inflammatory
mediators such as IL-3, and a tissue metalloprotease. These
results illustrate the utility of applying microarray technol-
ogy to complex human diseases.

[0008] It would be beneficial to discover differentially
expressed genes that are related to diseases or various
discase states. It would further be beneficial to develop
methods and compositions for the diagnostic evaluation and
prognosis of conditions involving such diseases, for the
identification of subjects exhibiting a predisposition to such
conditions, for modulating the effect of these differentially
expressed genes and their expression products, for monitor-
ing patients undergoing clinical evaluation for the preven-
tion and treatment of a disease, specifically cardiac, kidney
or inflammatory disease, and for monitoring the efficacy of
compounds used in clinical trials.

[0009] Secreted proteins mediate key biological processes
including cell to cell interactions as well as important
cellular functions such as cell growth and differentiation,
and most protein-based drugs are secreted proteins including
insulin, growth hormone, interferons, tissue plasminogen
activator (tPA), and erythropoietin (EPO). It would, there-
fore, be particularly desirable to identify novel differentially
expressed genes encoding secreted proteins.

SUMMARY OF THE INVENTION

[0010] In one aspect, the present invention concerns an
isolated nucleic acid molecule comprising a poly- or oligo-
nucleotide selected from the group consisting of:
[0011] (a) a polynucleotide encoding a polypeptide
having at least about 80% sequence identity with
amino acids 25 to 236 of SEQ ID NO: 1,
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[0012] (b) a polynucleotide encoding a polypeptide
having at least about 80% sequence identity with
amino acids 25 to 214 of SEQ ID NO: 1;

[0013] (c) a polynucleotide encoding amino acids 25
to 236 of SEQ ID NO: 1, or a transmembrane domain
(membrane spanning segment/region) deleted or
inactivated variant thereof;

[0014] (d) a polynucleotide hybridizing under strin-
gent conditions with the complement of the coding
region of SEQ ID NO: 2, and encoding a polypeptide
having at least one biological activity of the polypep-
tide encoded by clone P00188_D12 (SEQ ID NO: 2);

[0015] (e) a polynucleotide encoding at least about 50
contiguous amino acids from amino acids 25 to 214
of SEQ ID NO: 1, wherein said polynucleotide
encodes a polypeptide having at least one biological
activity of the polypeptide encoded by clone
P00188_D12 (SEQ ID NO: 2);

[0016] () a polynucleotide encoding at least about 50
contiguous amino acids from amino acids 25 to 236
of SEQ ID NO: 1, wherein said polynucleotide
encodes a polypeptide having at least one biological
activity of the polypeptide encoded by clone
P00188_D12 (SEQ ID NO: 2);

[0017]

[0018] (h) the complement of a polynucleotide of
()-(g); and

[0019] (i) an antisense oligonucleotide capable of
hybridizing with, and inhibiting the translation of,
the mRNA encoded by a gene encoding a polypep-
tide of SEQ ID NO: 1, or another mammalian (e.g.
human) homologue thereof.

(g) a polynucleotide of SEQ ID NO: 2;

[0020] In another aspect, the invention concerns a vector
comprising any of the poly- or oligonucleotides of (a)-()
above.

[0021] In a further aspect, the invention concerns a recom-
binant host cell transformed with nucleic acid comprising
any of the poly- or oligonucleotides of (a)-(i) above, or with
a vector comprising any of the poly- or oligonucleotides of

(2)-(1) above.

[0022] 1In a still further aspect, the invention concerns a
recombinant method for producing a polypeptide by cultur-
ing a recombinant host cell transformed with nucleic acid
comprising any of the polynucleotides of (a)-(g) above
under conditions such that the polypeptide is expressed, and
isolating the polypeptide.

[0023] In a different aspect, the invention concerns a
polypeptide comprising:

[0024] (a) a polypeptide having at least about 80%
identity with amino acids 25 to 214 of SEQ ID NO:1;
or

[0025] (b) a polypeptide encoded by nucleic acid

hybridizing under stringent conditions with the

[0026] complement of the coding region of SEQ ID
NO: 2;
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[0027] the polypeptides of (a) and (b) having at least
one biological activity of the polypeptide encoded by
clone P00183_D12 (SEQ ID NO: 2).

[0028] In another aspect, the invention concerns a com-
position comprising a polypeptide as hereinabove defined in
admixture with a pharmaceutically acceptable carrier. In a
specific embodiment, the composition is a pharmaceutical
composition, preferably for the treatment of a cardiac, renal
or inflammatory disease, comprising an effective amount of
a polypeptide of the present invention.

[0029] In yet another aspect, the invention concerns an
antibody specifically binding a polypeptide of the present
invention (as hereinabove defined).

[0030] In a further aspect, the invention concerns an
antagonist or agonist of a polypetide of the present inven-
tion.

[0031] In a still further aspect, the invention concerns a
composition, preferably a pharmaceutical composition,
comprising an effective amount of an antibody herein, in
admixture with a pharmaceutically acceptable carrier.

[0032] The invention further concerns a composition,
preferably a pharmaceutical composition, comprising an
effective amount of an antagonist or agonist of the present
invention, in admixture with a pharmaceutically acceptable
carrier.

[0033] In a further aspect, the invention concerns a
method for the treatment of a cardiac, renal or inflammatory
disease, comprising administering to a patient in need an
effective amount of a polypeptide of the present invention or
an antagonist or agonist thereof.

[0034] In a different aspect, the invention concerns a
method for the treatment of a cardiac, renal or inflammatory
discase, comprising administering to a patient in need an
effective amount of a poly- or oligonucleotide of the present
invention (as hereinabove defined).

[0035] The invention also concerns a method for the
treatment of a cardiac, renal or inflammatory disease, com-
prising administering to a patient in need an effective
amount of an antibody specifically binding to a polypeptide
of the present invention.

[0036] In a further aspect, the invention concerns a
method for screening a subject for a cardiac, renal or
inflammatory disease characterized by the differential
expression of the endogenous homologue of the protein of
SEQ ID NO: 1, comprising the steps of:

[0037] measuring the expression in the subject of the
endogenous homologue of the protein of SEQ ID
NO: 1; and

[0038] determining the relative expression of such
endogenous homologue in the subject compared to
its expression in normal subjects, or compared to its
expression in the same subject at an earlier stage of
development of the cardiac, renal or inflammatory
disecase. The subject is preferably human and,
accordingly, the endogenous protein is a human
homologue of the rat protein of SEQ ID NO: 1.

[0039] In a still further aspect, the invention concerns an
array comprising one or more oligonucleotides complemen-
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tary to reference RNA or DNA encoding a protein of SEQ
ID NO: 1 or another mammalian (e.g. human) homologue
thereof, where the reference DNA or RNA sequences are
obtained from both a biological sample from a normal
subject and a biological sample from a subject exhibiting a
cardiac, renal, or inflammatory disease, or from biological
samples taken at different stages of a cardiac, renal, or
inflammatory disease.

[0040] 1In yet another aspect, the invention concerns a
method for detecting cardiac, kidney, or inflammatory dis-
ease in a human patient comprising the steps of:

[0041] providing an array of oligonucleotides at
known locations on a substrate, which array com-
prises oligonucleotides complementary to reference
DNA or RNA sequences encoding a human homo-
logue of the protein of SEQ ID NO: 1, where the
reference DNA or RNA sequences are obtained from
both a biological sample from a normal patient and
a biological sample from a patient potentially exhib-
iting cardiac, renal, or inflammatory disease, or from
a patient exhibiting cardiac, renal, or inflammatory
disease, taken at different stages of such discase
(jointly referred to as “the test patient”);

[0042] exposing the array, under hybridization con-
ditions, to a first sample of cDNA probes constructed
from mRNA obtained from a biological sample from
a corresponding biological sample of a normal
patient or from a test patient at a certain stage of the
disease;

[0043] exposing the array, under hybridization con-
ditions, to a second sample of cDNA probes con-
structed from mRNA obtained from a biological
sample obtained from the test patient (if the first
sample was taken at a certain stage of the disease, the
second sample is taken at a different stage of the
disease);

[0044] quantifying any hybridization between the
first sample of cDNA probes and the second sample
of cDNA probes with the oligonucleotide probes on
the array; and

[0045] determining the relative expression of genes
encoding the human homologue of the protein of
SEQ ID NO: 1 in the biological samples from the
normal patient and the test patient, or in the biologi-
cal samples taken from the test patient at different
stages of the disease.

[0046] The invention further concerns a diagnostic kit
comprising an array herein (as defined above) for detecting
and diagnosing a disease, specifically cardiac, kidney or
inflammatory disease. This kit may comprise control oligo-
nucleotide probes, PCR reagents and detectable labels. In
addition, this kit may comprise biological samples taken
from human subjects, said samples comprising blood or
tissue, preferably cardiac tissue, more preferably left ven-
tricle cells. Such diagnostic kits may also comprise antibod-
ies (including poly- and monoclonal antibodies) to a
polypeptide of the present invention, including the polypep-
tide of SEQ ID NO: 1 and further mammalian (e.g. human)
homologues thereof.

BRIEF DESCRIPTION OF THE FIGURES

[0047] FIG. 1 (SEQ ID NO: 1) shows the deduced amino
acid sequence of the polypeptide encoded by the clone
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P00188_D12. The open reading frame (ORF) of the
polypeptide contains 236 amino acid residues, of which the
first 24 residues, including the initiating methionine, show
the characteristics of a putative signal sequence, which is
underlined. The sequence includes a putative membrane
spanning segment at positions 215-235, which are boxed in
the sequence. Possible Ly-6/u-PAR domain signatures have
been identified at positions 68-74 and 136-144.

[0048] FIG. 2 shows the nucleotide sequence of the clone
P00188 D12 (SEQ ID NO: 2), in alignment with the
encoded amino acid sequence, where the initiating methion-
ine is circled. The total length of this sequence is 874 bases,
and the sequence encoding the open reading frame (236
amino acid polypeptide, SEQ ID NO: 1) is bracketed in the
Figure. The complementary non-coding strand is also
depicted (SEQ ID NO: 19).

[0049] FIG. 3 shows the results of Northern blot analysis.
A major, 1.1 kb transcript was expressed in rat heart, spleen,
lung, and skeletal muscle. A minor 1.9 kb transcript was also
detectable.

[0050] FIG. 4 shows the results of quantitative real-time
PCR analysis of P00188_D12 RNA expression in treated rat
cardiac myocytes. Myocytes were treated with cardiotro-
pin-1 (CT-1), phenylephrine (Phe), endothelin 1 (Eth-1),
angiotensin II (Ang2), transforming growth factor beta
(TGFp), tumor necrosis factor alpha (TNFa) and interleu-
kin-1p (IL-1B). Panel A shows P00188_D12 expression
after treatment for 2 hours and panel B shows P00188_D12
expression after 24 hours of treatment. PO0188_D12 RNA
expression was normalized to 18S ribozomal RNA expres-
sion. Treatment with CT-1, TGFf, TNFa and IL-1p for 2
hours increased expression of P00188_D12 mRNA levels
1.7 to 2-fold. Treatment with IL-1f for 24 hours increased
expression 1.7-fold.

DETAILED DESCRIPTION OF THE
INVENTION

[0051] A. Definitions

[0052] Unless defined otherwise, technical and scientific
terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention belongs. Singleton et al., Dictionary of Microbi-
ology and Molecular Biology 2nd ed., J. Wiley & Sons (New
York, N.Y. 1994), and March, Advanced Organic Chemistry
Reactions, Mechanisms and Structure 4th ed., John Wiley &
Sons (New York, N.Y. 1992), provide one skilled in the art
with a general guide to many of the terms used in the present
application.

[0053] One skilled in the art will recognize many methods
and materials similar or equivalent to those described herein,
which could be used in the practice of the present invention.
Indeed, the present invention is in no way limited to the
methods and materials described. For purposes of the
present invention, the following terms are defined below.

[0054] The term “polynucleotide”, when used in singular
or plural, generally refers to any polyribonucleotide or
polydeoxribonucleotide, which may be unmodified RNA or
DNA or modified RNA or DNA. Thus, for instance, poly-
nucleotides as defined herein include, without limitation,
single- and double-stranded DNA, DNA including single-
and double-stranded regions, single- and double-stranded
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RNA, and RNA including single- and double-stranded
regions, hybrid molecules comprising DNA and RNA that
may be single-stranded or, more typically, double-stranded
or include single- and double-stranded regions. In addition,
the term “polynucleotide” as used herein refers to triple-
stranded regions comprising RNA or DNA or both RNA and
DNA. The strands in such regions may be from the same
molecule or from different molecules. The regions may
include all of one or more of the molecules, but more
typically involve only a region of some of the molecules.
One of the molecules of a triple-helical region often is an
oligonucleotide. The term “polynucleotide” specifically
includes DNAs and RNAs that contain one or more modified
bases. Thus, DNAs or RNAs with backbones modified for
stability or for other reasons are “polynucleotides™ as that
term is intended herein. Moreover, DNAs or RNAs com-
prising unusual bases, such as inosine, or modified bases,
such as tritylated bases, are included within the term “poly-
nucleotides” as defined herein. In general, the term “poly-
nucleotide” embraces all chemically, enzymatically and/or
metabolically modified forms of unmodified polynucle-
otides, as well as the chemical forms of DNA and RNA
characteristic of viruses and cells, including simple and
complex cells.

[0055] The term “oligonucleotide” refers to a relatively
short polynucleotide, including, without limitation, single-
stranded deoxyribonucleotides, single- or double-stranded
ribonucleotides, RNA:DNA hybrids and double-stranded
DNAs. Oligonucleotides, such as single-stranded DNA
probe oligonucleotides, are often synthesized by chemical
methods, for example using automated oligonucleotide syn-
thesizers that are commercially available. However, oligo-
nucleotides can be made by a variety of other methods,
including in vitro recombinant DNA-mediated techniques
and by expression of DNAs in cells and organisms.

[0056] The term “polypeptide”, in singular or plural, is
used herein to refer to any peptide or protein comprising two
or more amino acids joined to each other in a linear chain by
peptide bonds. As used herein, the term refers to both short
chains, which also commonly are referred to in the art as
peptides, oligopeptides and oligomers, and to longer chains,
commonly referred to in the art as proteins. Polypeptides, as
defined herein, may contain amino acids other than the 20
naturally occurring amino acids, and may include modified
amino acids. The modification can be anywhere within the
polypeptide molecule, such as, for example, at the terminal
amino acids, and may be due to natural processes, such as
processing and other post-translational modifications, or
may result from chemical and/or enzymatic modification
techniques which are well known to the art. The known
modifications include, without limitation, acetylation, acy-
lation, ADP-ribosylation, amidation, covalent attachment of
flavin, covalent attachment of a heme moiety, covalent
attachment of a nucleotide or nucleotide derivative, covalent
attachment of a lipid or lipid derivative, covalent attachment
of phosphotidylinositol, cross-linking, cyclization, disulfide
bond formation, demethylation, formation of covalent cross-
links, formation of cystine, formation of pyroglutamate,
formylation, gamma-carboxylation, glvcosylation, GPI
anchor formation, hydroxylation, iodination, methylation,
myristoylation, oxidation, proteolytic processing, phospho-
rylation, prenylation, racemization, selenoylation, sulfation,
transfer-RNA mediated addition of amino acids to proteins
such as arginylation, and ubiquitination. Such modifications
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are well known to those of skill and have been described in
great detail in the scientific literature, such as, for instance,
Creighton, T. E., Proteins—Structure And Molecular Prop-
erties, 2nd Ed., W.H. Freeman and Company, New York
(1993); Wold, F., “Posttranslational Protein Modifications:
Perspectives and Prospects,” in Posttranslational Covalent
Modification of Proteins, Johnson, B. C., ed., Academic
Press, New York (1983), pp. 1-12; Seifter et al., “Analysis
for protein modifications and nonprotein cofactors,”Meth.
Enzymol. 182: 626-646 (1990), and Rattan et al., Ann. N.Y
Acad. Sci. 663: 48-62 (1992).

[0057] Modifications can occur anywhere in a polypep-
tide, including the peptide backbone, the amino acid side-
chains and the amino or carboxyl termini. In fact, blockage
of the amino or carboxyl group in a polypeptide, or both, by
a covalent modification, is common in naturally occurring
and synthetic polypeptides and such modifications may be
present in polypeptides of the present invention, as well. For
instance, the amino terminal residue of polypeptides made in
E. coli, prior to proteolytic processing, almost invariably
will be N-formylmethionine.

[0058] Modifications that occur in a polypeptide often will
be a function of how the polypeptide is made. For polypep-
tides made by expressing a cloned gene in a host, for
instance, the nature and extent of the modifications in large
part will be determined by the host cell posttranslational
modification capacity and the modification signals present in
the polypeptide amino acid sequence. For instance, it is well
known that glycosylation usually does not occur in certain
bacterial hosts such as F. coli. Accordingly, when glycosy-
lation is desired, a polypeptide is expressed in a glycosy-
lating host, generally eukaryotic host cells. Insect cells often
carry out the same posttranslational glycosylations as mam-
malian cells and, for this reason, insect cell expression
systems have been developed to express efficiently mam-
malian proteins having native patterns of glycosylation.

[0059] Tt will be appreciated that the same type of modi-
fication may be present in the same or varying degree at
several sites in a given polypeptide. Also, a given polypep-
tide may contain many types of modifications.

[0060] It will be appreciated that polypeptides are not
always entirely linear. For instance, polypeptides may be
branched as a result of ubiquitination, and they may be
circular, with or without branching, generally as a result of
posttranslational events, including natural processing and
events brought about by human manipulation which do not
occur naturally. Circular, branched and branched circular
polypeptides may be synthesized by non-translation natural
process and by entirely synthetic methods, as well. Such
structures are within the scope of the polypeptides as defined
herein.

[0061] The term “amino acid sequence variant” refers to
molecules with some differences in their amino acid
sequences as compared to a reference (e.g. native sequence)
polypeptide. The amino acid alterations may be substitu-
tions, insertions, deletions or any desired combinations of
such changes in a native amino acid sequence.

[0062] Substitutional variants are those that have at least
one amino acid residue in a native sequence removed and a
different amino acid inserted in its place at the same posi-
tion. The substitutions may be single, where only one amino
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acid in the molecule has been substituted, or they may be
multiple, where two or more amino acids have been substi-
tuted in the same molecule.

[0063] Insertional variants are those with one or more
amino acids inserted immediately adjacent to an amino acid
at a particular position in a native amino acid sequence.
Immediately adjacent to an amino acid means connected to
either the a-carboxy or a-amino functional group of the
amino acid.

[0064] Deletional variants are those with one or more
amino acids in the native amino acid sequence removed.
Ordinarily, deletional variants will have one or two amino
acids deleted in a particular region of the molecule.

[0065] The amino acid sequence variants within the scope
of the present invention may contain amino acid alterations,
including substitutions and/or insertions and/or deletions in
any region of the polypeptide of SEQ ID NO: 1, including
the N- and C-terminal regions. The amino acid sequence
variants of the present invention show at least about 75%,
more preferably at least about 85%, even more preferably at
least about 90%, most preferably at least about 95% amino
acid sequence identity with a polypeptide of SEQ ID NO: 1
or with a native homologue thereof in another mammalian
species, including humans.

[0066] “Sequence identity” is defined as the percentage of
amino acid residues in a candidate sequence that are iden-
tical with the amino acid residues in a native polypeptide
sequence, after aligning the sequences and introducing gaps,
if necessary, to achieve the maximum percent sequence
identity, and not considering any conservative substitutions
as part of the sequence identity. The % sequence identity
values are generated by the NCBI BLAST2.0 software as
defined by Altschul et al., (1997), “Gapped BLAST and
PSI-BLAST: a new generation of protein database search
programs”, Nucleic Acids Res., 25: 3389-3402. The param-
eters are set to default values, with the exception of the
Penalty for mismatch, which is set to -1.

[0067] “Stringent” hybridization conditions are sequence
dependent and will be different with different environmental
parameters (e.g., salt concentrations, and presence of organ-
ics). Generally, stringent conditions are selected to be about
5°C. 10 20° C. lower than the thermal melting point (T,,,) for
the specific nucleic acid sequence at a defined ionic strength
and pH. Preferably, stringent conditions are about 5° C. to
10° C. lower than the thermal melting point for a specific
nucleic acid bound to a complementary nucleic acid. The T,
is the temperature (under defined ionic strength and pH) at
which 50% of a nucleic acid (e.g., tag nucleic acid) hybrid-
izes to a perfectly matched probe.

[0068] “Stringent” wash conditions are ordinarily deter-
mined empirically for hybridization of each set of tags to a
corresponding probe array. The arrays are first hybridized
(typically under stringent hybridization conditions) and then
washed with buffers containing successively lower concen-
trations of salts, or higher concentrations of detergents, or at
increasing temperatures until the signal to noise ratio for
specific to non-specific hybridization is high enough to
facilitate detection of specific hybridization. Stringent tem-
perature conditions will usually include temperatures in
excess of about 30° C., more usually in excess of about 37°
C., and occasionally in excess of about 45° C. Stringent salt
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conditions will ordinarily be less than about 1000 mM,
usually less than about 500 mM, more usually less than
about 400 mM, typically less than about 300 mM, preferably
less than about 200 mM, and more preferably less than about
150 mM. However, the combination of parameters is more
important than the measure of any single parameter. See,
e.g., Wetmur et al., J. Mol. Biol. 31: 349-70 (1966), and
Wetmur, Critical Reviews in Biochemistry and Molecular
Biology 26 (34): 227-59 (1991). In a preferred embodiment,
“stringent conditions” or “high stringency conditions,” as
defined herein, may be hybridization in 50% formamide,
5xSSC (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
ug/ml), 0.1% SDS, and 10% dextran sulfate at 42° C., with
washes at 42° C. in 0.2xSSC (sodium chloride/sodium
citrate) and 50% formamide at 55° C., followed by a
high-stringency wash consisting of 0.1xSSC containing
EDTA at 55° C.

[0069] As used herein, the term “polynucleotide encoding
a polypeptide” and grammatical equivalents thereof, encom-
pass polynucleotides which include a sequence encoding a
polypeptide of the present invention, including polynucle-
otides that comprise a single continuous region or discon-
tinuous regions encoding the polypeptide (for example,
interrupted by introns) together with additional regions, that
also may contain coding and/or non-coding sequences.

[0070] “Antisense oligodeoxynucleotides” or “antisense
oligonucleotides™ (which terms are used interchangeably)
are defined as nucleic acid molecules that can inhibit the
transcription and/or translation of target genes in a
sequence-specific manner. The term “antisense” refers to the
fact that the nucleic acid is complementary to the coding
(“sense”) genetic sequence of the target gene. Antisense
oligonucleotides hybridize in an antiparallel orientation to
nascent mRNA through Watson-Crick base-pairing. By
binding the target mRNA template, antisense oligonucle-
otides block the successful translation of the encoded pro-
tein. The term specifically includes antisense agents called
“ribozymes” that have been designed to induce catalytic
cleavage of a target RNA by addition of a sequence that has
natural self-splicing activity (Warzocha and Wotowiec,
“Antisense strategy: biological utility and prospects in the
treatment of hematological malignancies.”Leuk. Lymphoma
24: 267-281 [1997]).

[0071] The terms “vector”, “polynucleotide vector”, “con-
struct” and “polynucleotide construct” are used interchange-
ably herein. A polynucleotide vector of this invention may
be in any of several forms, including, but not limited to,
RNA, DNA, RNA encapsulated in a retroviral coat, DNA
encapsulated in an adenovirus coat, DNA packaged in
another viral or viral-like form (such as herpes simplex, and
adeno-associated virus (AAV)), DNA encapsulated in lipo-
somes, DNA complexed with polylysine, complexed with
synthetic polycationic molecules, conjugated with transfer-
rin, complexed with compounds such as polyethylene glycol
(PEG) to immunologically “mask” the molecule and/or
increase half-life, or conjugated to a non-viral protein.
Preferably, the polynucleotide is DNA. As used herein,
“DNA” includes not only bases A, T, C, and G, but also
includes any of their analogs or modified forms of these
bases, such as methylated nucleotides, internucleotide modi-
fications such as uncharged linkages and thioates, use of
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sugar analogs, and modified and/or alternative backbone
structures, such as polyamides.

[0072] The term “antagonist” is used in the broadest sense
and includes any molecule that partially or fully blocks,
inhibits or neutralizes a biological activity exhibited by a
polypeptide of the present invention. In a similar manner, the
term “agonist” is used in the broadest sense and includes any
molecule that mimics a biological activity exhibited by a
polypeptide of the present invention, for example, by spe-
cifically changing the function or expression of such
polypeptide, or the efficiency of signaling through such
polypeptide, thereby altering (increasing or inhibiting) an
already existing biological activity or triggering a new
biological activity.

[0073] The term “recombinant” when used with reference
to a cell, animal, or virus indicates that the cell, animal, or
virus encodes a foreign DNA or RNA. For example, recom-
binant cells optionally express nucleic acids (e.g., RNA) not
found within the native (non-recombinant) form of the cell.

[0074] The term “antibody” is used in the broadest sense
and specifically covers monoclonal antibodies (including
agonist, antagonist, and neutralizing antibodies), polyclonal
antibodies, multi-specific antibodies (e.g., bispecific anti-
bodies), as well as antibody fragments. The monoclonal
antibodies specifically include “chimeric” antibodies in
which a portion of the heavy and/or light chain is identical
with or homologous to corresponding sequences in antibod-
ies derived from a particular species or belonging to a
particular antibody class or subclass, while the remainder of
the chain(s) is identical with or homologous to correspond-
ing sequences in antibodies derived from another species or
belonging to another antibody class or subclass, as well as
fragments of such antibodies, so long as they exhibit the
desired biological activity (U.S. Pat. No. 4,816,567, Morri-
son et al., Proc. Natl. Acad. Sci. USA, 81: 6851-6855
[1984)). The monoclonal antibodies further include “human-
ized” antibodies or fragments thereof (such as Fv, Fab, Fab/,
F(ab"), or other antigen-binding subsequences of antibodies)
which contain minimal sequence derived from non-human
immunoglobulin. For the most part, humanized antibodies
are human immunoglobulins (recipient antibody) in which
residues from a CDR of the recipient are replaced by
residues from a CDR of a non-human species (donor anti-
body) such as mouse, rat or rabbit having the desired
specificity, affinity, and capacity. In some instances, Fv FR
residues of the human immunoglobulin are replaced by
corresponding non-human residues. Furthermore, human-
ized antibodies may comprise residues which are found
neither in the recipient antibody nor in the imported CDR or
framework sequences. These modifications are made to
further refine and maximize antibody performance. In gen-
eral, the humanized antibody will comprise substantially all
of at least one, and typically two, variable domains, in which
all or substantially all of the CDR regions correspond to
those of a non-human immunoglobulin and all or substan-
tially all of the FR regions are those of a human immuno-
globulin sequence. The humanized antibody optimally also
will comprise at least a portion of an immunoglobulin
constant region (Fc), typically that of a human immunoglo-
bulin. For further details, see Jones et al., Nature, 321:
522-525 (1986); and Reichmann et al., Nature. 332: 323-329
(1988). The humanized antibody includes a PRIMA-
TIZED® antibody wherein the antigen-binding region of the
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antibody is derived from an antibody produced by immu-
nizing macaque monkeys with the antigen of interest.

[0075] “Antibody fragments” comprise a portion of an
intact antibody, preferably the antigen binding or variable
region of the intact antibody. Examples of antibody frag-
ments include Fab, Fab', F(ab'),, and Fv fragments; diabod-
ies; linear antibodies (Zapata et al., Profein Eng. 8 (10):
1057-1062 (1995)); single-chain antibody molecules; and
multispecific antibodies formed from antibody fragments.

[0076] The terms “differentially expressed gene,”differ-
ential gene expression” and their synonyms, which are used
interchangeably, refer to a gene whose expression is acti-
vated to a higher or lower level in a subject suffering from
a discase, specifically a cardiac, kidney or inflammatory
disease state, relative to its expression in a normal or control
subject. The terms also include genes whose expression is
activated to a higher or lower level at different stages of the
same disease. It is also understood that a differentially
expressed gene may be either activated or inhibited at the
nucleic acid level or protein level, or may be subject to
alternative splicing to result in a different polypeptide prod-
uct. Such differences may be evidenced by a change in
mRNA levels, surface expression, secretion or other parti-
tioning of a polypeptide, for example. Differential gene
expression may include a comparison of expression between
two or more genes, or a comparison of the ratios of the
expression between two or more genes, Or even a compari-
son of two differently processed products of the same gene,
which differ between normal subjects and subjects suffering
from a disease, specifically a cardiac, kidney or inflamma-
tory disease state, or between various stages of the same
discase. Differential expression includes both quantitative,
as well as qualitative, differences in the temporal or cellular
expression pattern in a gene or its expression products
among, for example, normal and diseased cells, or among
cells which have undergone different disease events or
disease stages. For the purpose of this invention, “differen-
tial gene expression” is considered to be present when there
is at least an about 1.4-fold, preferably at least about
1.8-fold, more preferably at least about 2.0-fold, most pref-
erably at least about 2.5-fold difference between the expres-
sion of a given gene in normal and diseased subjects, or in
various stages of disease development in a diseased subject.

[0077] “Cardiac discase” includes congestive heart fail-
ure, myocarditis, dilated congestive cardiomyopathy, hyper-
trophic cardiomyopathy, restrictive cardiomyopathy, mitral
valve disease, aortic valve disease, tricuspid valve disease,
angina pectoris, myocardial infarction, cardiac arrhythmia,
pulmonary hypertension, arterial hypertension, renovascular
hypertension, arteriosclerosis, atherosclerosis, and cardiac
tumors, along with any disease or disorder that relates to the
cardiovascular system and related disorders, as well as
symptoms indicative of, or related to, cardiac disease and
related disorders.

[0078] As used herein, “hl6heart failure” refers to an
abnormality of cardiac function where the heart does not
pump blood at the rate needed for the requirements of
metabolizing tissues. The heart failure can be caused by any
number of factors, including ischemic, congenital, rheu-
matic, or idiopathic forms.

[0079] As used herein “congestive heart failure” refers to
a syndrome characterized by left ventricular dysfunction,
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reduced exercise tolerance, impaired quality of life, and
markedly shortened life expectancy. Decreased contractility
of the left ventricle leads to reduced cardiac output with
consequent systemic arterial and venous vasoconstriction.
This vasoconstriction, which appears to be mediated, in part,
by the renin-angiotensis system, promotes the vicious cycle
of further reductions of stroke volume followed by an
increased elevation of vascular resistance.

[0080] As used herein “infarct” refers to an area of necro-
sis resulting from an insufficiency of blood supply. “Myo-
cardial infarction” refers to myocardial necrosis resulting
from the insufficiency of coronary blood supply.

[0081] “Kidney disease” includes acute renal failure,
glomerulonephritis, chronic renal failure, azotemia, uremia,
immune renal disease, acute nephritic syndrome, rapidly
progressive nephritic syndrome, nephrotic syndrome, Berg-
er’s Disease, chronic nephritic/proteinuric syndrome, tubu-
lointerstital discase, nephrotoxic disorders, renal infarction,
atheroembolic renal disease, renal cortical necrosis, malig-
nant nephroangiosclerosis, renal vein thrombosis, renal
tubular acidosis, renal glucosuria, nephrogenic diabetes
insipidus, Bartter’s Syndrome, Liddle’s Syndrome, polycys-
tic kidney disease, medullary cystic disease, medullary
sponge kidney, hereditary nephritis, and nail-patella syn-
drome, along with any disease or disorder that relates to the
renal system and related disorders, as well as symptoms
indicative of, or related to, renal or kidney disease and
related disorders.

[0082] The phrases “polycystic kidney disease™PKD”
and “polycystic renal disease” are used interchangeably, and
refer to a group of disorders characterized by a large number
of cysts distributed throughout dramatically enlarged kid-
neys. The resultant cyst development leads to impairment of
kidney function and can eventually cause kidney failure.
“PKD” specifically includes autosomal dominant polycystic
kidney discase (ADPKD) and recessive autosomal recessive
polycystic kidney disease (ARPKD), in all stages of devel-
opment, regardless of the underlying cause.

[0083] “Inflammatory disease” includes myocarditis,
asthma, chronic inflammation, autoimmune diabetes, tumor
angiogenesis, rheumatoid arthritis (RA), rheumatoid
spondylitis, osteoarthritis, gouty arthritis and other arthritic
conditions, sepsis, septic shock, endotoxic shock, Gram-
negative sepsis, toxic shock syndrome, asthma, adult respi-
ratory distress syndrome, stroke, reperfusion injury, CNS
injuries such as neural trauma and ischemia, psoriasis res-
tenosis, cerebral malaria, chronic pulmonary inflammatory
disease, silicosis, pulmonary sarcosis, bone resorption dis-
eases such as osteoporosis, graft versus host reaction,
Crohn’s Disease, ulcerative colitis including inflammatory
bowel disease (IBD), Alzheimer’s discase, and pyresis,
along with any disease or disorder that relates to inflamma-
tion and related disorders, as well as symptoms indicative of,
or related to, inflammation and related disorders.

[0084] The terms “wreat” or “treatment” refer to both
therapeutic treatment and prophylactic or preventative mea-
sures, wherein the object is to prevent or slow down (lessen)
an undesired physiological change or disorder. For purposes
of this invention, beneficial or desired clinical results
include, but are not limited to, alleviation of symptoms,
diminishment of extent of disease, stabilized (i.e., not wors-
ening) state of disease, delay or slowing of disease progres-
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sion, amelioration or palliation of the disease state, and
remission (whether partial or total), whether detectable or
undetectable. “Treatment” can also mean prolonging sur-
vival as compared to expected survival if not receiving
treatment. Those in need of treatment include those already
with the condition or disorder as well as those prone to have
the condition or disorder or those in which the condition or
disorder is to be prevented.

[0085] “Chronic” administration refers to administration
of the agent(s) in a continuous mode as opposed to an acute
mode, so as to maintain the desired effect for an extended
period of time.

[0086] “Intermittent” administration is treatment that is
not consecutively done without interruption, but rather is
cyclic in nature.

[0087] Administration “in combination with” one or more
further therapeutic agents includes simultaneous (concur-
rent) and consecutive administration in any order.

[0088] An “individual” is a vertebrate, preferably a mam-
mal, more preferably a human.

[0089] “Mammal” for purposes of treatment refers to any
animal classified as a mammal, including humans, domestic
and farm animals, and zoo, sports, or pet animals, such as
dogs, horses, cats, cows, etc. Preferably, the mammal herein
is human.

[0090] An “effective amount” is an amount sufficient to
effect beneficial or desired therapeutic (including preventa-
tive) results. An effective amount can be administered in one
or more administrations.

[0091] “Active” or “activity” means a qualitative biologi-
cal and/or immunological property.

[0092] The phrase “immunological property” means
immunological cross-reactivity with at least one epitope of
the reference (native sequence) polypeptide molecule,
wherein, “immunological cross-reactivity” means that the
candidate polypeptide is capable of competitively inhibiting
the qualitative biological activity of the reference (native
sequence) polypeptide. The immunological cross-reactivity
is preferably “specific”, which means that the binding affin-
ity of the immunologically cross-reactive molecule identi-
fied to the corresponding polypeptide is significantly higher
(preferably at least about 2-times, more preferably at least
about 4-times, most preferably at least about 6-times higher)
than the binding affinity of that molecule to any other known
native polypeptide.

[0093] “Carriers” as used herein include pharmaceutically
acceptable carriers, excipients, or stabilizers which are non-
toxic to the cell or mammal being exposed thereto at the
dosages and concentrations employed. Often the physiologi-
cally acceptable carrier is an aqueous pH buffered solution.
Examples of physiologically acceptable carriers include
buffers such as phosphate, citrate, and other organic acids,
antioxidants including ascorbic acid; low molecular weight
(less than about 10 residues) polypeptide; proteins, such as
serum albumin, gelatin, or immunoglobulins; hydrophilic
polymers such as polyvinylpyrrolidone; amino acids such as
glycine, glutamine, asparagine, arginine or lysine; monosac-
charides, disaccharides, and other carbohydrates including
glucose, mannose, or dextrins; chelating agents such as
EDTA,; sugar alcohols such as mannitol or sorbitol; salt-
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forming counterions such as sodium; and/or nonionic sur-
factants such as TWEEN™. polyethylene glveol (PEG), and
PLURONICS™.

[0094]

[0095] The practice of the present invention will employ,
unless otherwise indicated, conventional techniques of
molecular biology (including recombinant techniques),
microbiology, cell biology, biochemistry and immunology,
which are within the skill of the art. Such techniques are
explained fully in the literature, such as, “Molecular Clon-
ing: A Laboratory Manual”, 2" edition (Sambrook et al.,
1989); “Oligonucleotide Synthesis” (M. J. Gait, ed., 1984);
“Animal Cell Culture” (R. I. Freshney, ed., 1987); “Methods
in Enzymology” (Academic Press, Inc.); “Handbook of
Experimental Immununology”, 4™ edition (D. M. Weir & C.
C. Blackwell, eds., Blackwell Science Inc., 1987); “Gene
Transfer Vectors for Mammalian Cells” (J. M. Miller & M.
P. Calos, eds., 1987), “Current Protocols in Molecular
Biology” (F. M. Ausubel et al, eds., 1987); “PCR: The
Polymerase Chain Reaction”, (Mullis et al., eds., 1994); and
“Current Protocols in Immunology” (J. E. Coligan et al,
eds., 1991).

[0096] 1. Identification of Differential Gene Expression
and Further Characterization of Differentially Expressed
Genes

[0097] The present invention is based on the identification
of a gene that is differentially expressed in the left ventricle
in the rat Myocardial Infarction Model, in the at Cardiac
Hypertrophy Model and in the mouse Viral Myocarditis
model, as described in the Examples. Such models of
differential gene expression can be utilized, among other
things, for the identification of genes which are differentially
expressed in normal cells versus cells in a discase state,
specifically cardiac, kidney or inflammatory disease state, in
cells within different diseases, among cells within a single
given disease state, in cells within different stages of a
discase, or in cells within different time stages of a disease.

[0098] Once a particular differentially expressed gene has
been identified through the use of one model, its expression
pattern can be further characterized, for example, by study-
ing its expression in a different model. A gene may be
regulated one way, i.¢., the gene can exhibit one differential
gene expression pattern, in a given model, but can be
regulated differently in another model. The use, therefore, of
multiple models can be helpful in distinguishing the roles
and relative importance of particular genes in a disease,
specifically cardiac, kidney or inflammatory disease.

[0099] a. In Vitro Models of Differential Gene
Expression

B. Modes of Carrying Out the Invention

[0100] A suitable model that can be utilized within the
context of the present invention to discover differentially
expressed genes is the in vitro specimen model. In a pre-
ferred embodiment, the specimen model uses biological
samples from subjects, e.g., peripheral blood, cells and
tissues, including surgical and biopsy specimens. Such
specimens can represent normal peripheral blood and tissue
or peripheral blood and tissue from patients suffering from
a disease, specifically cardiac, kidney or inflammatory dis-
ease, or having undergone surgical treatment for disorders
involving a disease, such as, for example, coronary bypass
surgery. Surgical specimens can be procured under standard
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conditions involving freezing and storing in liquid nitrogen
(see Karmali et al.,, Br. J. Cancer 48: 689-96 [1983]). RNA
from specimen cells is isolated by, for example, differential
centrifugation of homogenized tissue, and analyzed for
differential expression relative to other specimen cells, pref-
erably using microarray analysis.

[0101] Celllines can also be used to identify genes that are
differentially expressed in a disease, specifically cardiac,
kidney or inflammatory disease. Differentially expressed
genes are detected, as described herein, by comparing the
pattern of gene expression between the experimental and
control conditions. In such models, genetically matched
disease cell lines (e.g., variants of the same cell line) may be
utilized. For example, the gene expression pattern of two
variant cell lines can compared, wherein one variant exhibits
characteristics of one disease state while the other variant
exhibits characteristics of another disease state.

[0102] Alternatively, two variant cell lines, both of which
exhibit characteristics of the same disease, specifically car-
diac, kidney or inflammatory disease, but which exhibit
differing degrees of disease disorder severity may be used.
Further, genetically matched cell lines can be utilized, one of
which exhibits characteristics of a disease, specifically car-
diac, kidney or inflammatory disease, state, while the other
exhibits a normal cellular phenotype. In accordance with
this aspect of the invention, the cell line variants are cultured
under appropriate conditions, harvested, and RNA is isolated
and analyzed for differentially expressed genes, as with the
other models. In a preferred embodiment, microarray analy-
sis is used.

[0103]

[0104] In the in vivo model, animal models of a disease,
specifically cardiac, kidney or inflammatory disease, and
related disorders, can be utilized to discover differentially
expressed gene sequences. The in vivo nature of such
disease models can prove to be especially predictive of the
analogous responses in living patients, particularly human
patients. Animal models for a disease, specifically cardiac,
kidney or inflammatory disease, which can be utilized for in
vivo models include any of the animal models described
below. In a preferred embodiment, RNA from both the
normal and disease state model is isolated and analyzed for
differentially expressed genes using microarray analysis.

[0105] As presented in the examples, three representative
in vivo cardiac disease models, a representative kidney
discase model, and a representative inflammatory disease
model have been successfully utilized to identify differen-
tially expressed genes, and are believed to be useful to
further characterize the genes and polypeptides of the
present invention. These genes are expressed at higher or
lower levels in the disease state, relative to the normal state,
and preferably are expressed at least about a two-fold higher
or lower level relative to the normal state at at least one time
point.

[0106] Representative in vivo animal models for use in the
present invention include the following: general inflamma-
tion—carrageenan-induced paw edema, arachidonic acid-
induced ear inflammation; arthritis—adjuvant-induced pol-
yarthritis, collagen-induced arthritis, streptococcal cell wall-
induced arthritis;  multiple  sclerosis—experimental
autoimmune encephalomyelitis (EAE); Systemic Lupus

b. In Vivo Models of Differential Gene Expression
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Erythematosis (SLE); NZB—spontancous SLE mouse,
DNA/anti-DNA immune complex-induced SLE; insulin-
dependent diabetes mellitus—NOD spontancous diabetes
mouse; inflammatory bowel disease—acetic acid or trini-
trobenzene sulfonic (TNBS)-induced ulcerative colitis; res-
piratory  disease—antigen-induced  bronchoconstriction
(asthma), lipopolysaccharide (LPS)-induced acute respira-
tory distress syndrome (ARDS); analgesia—acetic acid-
induced or phenylquinone-induced writhing, latency of tail-
withdrawal (hot plate); transplant organ rejection—allograft
rejection (kidney, lung, heart)-acute and chronic arteriolscle-
rosis; kidney disease—unilateral nephrectomy (acute renal
failure), cyclosporin-induced nephropathy, accelerated cres-
centic anti-glomerular basement membrane (GBM) glom-
erulonephritis, soluble immune complex-induced nephritis
(see generally Aziz, Bioassays 17: 8 703-12 [1995]); and
cardiac disease—spontaneous cardiomyopathic hamsters
(heart failure), myocardial infarction (MI) model pacing-
induced model of failure (Riegger model), arthythmias
following myocardial infarction (Harris model), aconitine/
chloroform-induced arrhythmisa, carotid artery injury (res-
tenosis), balloon angioplasty (restenosis). One skilled in the
art understands that the present invention is not limited to the
in vivo models recited above and that any known models can
be used within the context of the present invention.

[0107]

[0108] Inapreferred embodiment of the present invention,
microarrays are utilized to assess differential expression of
genes. In one aspect of the present invention, DNA microar-
rays are utilized to assess the expression profile of genes
expressed in normal subjects and subjects suffering from a
disease, specifically cardiac, kidney or inflammatory dis-
ease. Identification of the differentially expressed disease
genes can be performed by: constructing normalized and
subtracted cDNA libraries from mRNA extracted from the
cells or tissue of healthy animals and an animal model of
discase or of healthy patients and diseased patients, for
example, using any of the in vitro or in vivo models
described above; purifying the DNA of cDNA libraries of
clones representing healthy and diseased cells or tissue,
microarraying the purified DNA for expression analysis; and
probing microarrays to identify the genes from the clones
that are differentially expressed using labeled cDNA from
healthy and diseased cells or tissues.

[0109] In a specific embodiment of the microarray tech-
nique, PCR amplified inserts of cDNA clones are applied to
a substrate in a dense array. Preferably at least 10,000
nucleotide sequences are applied to the substrate. The
microarrayed genes, immobilized on the microchip at
10,000 elements each, are suitable for hybridization under
stringent conditions. Fluorescently labeled ¢cDNA probes
may be generated through incorporation of fluorescent
nucleotides by reverse transcription of RNA extracted from
tissues of interest. Labeled cDNA probes applied to the chip
hybridize with specificity to each spot of DNA on the array.
After stringent washing to remove non-specifically bound
probes, the chip is scanned by confocal laser microscopy.
Quantitation of hybridization of each arrayed element allows
for assessment of corresponding mRNA abundance. With
dual color fluorescence, separately labeled cDNA probes
generated from two sources of RNA are hybridized pairwise
to the array. The relative abundance of the transcripts from
the two sources corresponding to each specified gene is thus

¢. Microarray Technique
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determined simultaneously. The miniaturized scale of the
hybridization affords a convenient and rapid evaluation of
the expression pattern for large numbers of genes. Such
methods have been shown to have the sensitivity required to
detect rare transcripts, which are expressed at a few copies
per cell, and to reproducibly detect at least approximately
two-fold differences in the expression levels (Schena et al.,
Proc. Natl. Acad. Sci. USA 93 (20): 106-49 [1996]).

[0110] Inaspecific embodiment, in vivo models of disease
states are used to detect differentially expressed genes. By
way of example, three representative cardiac disease mod-
els, a representative kidney disease model, and a represen-
tative inflammatory disease model were successfully uti-
lized to identify specific differentially expressed genes.
Summarizing the representative general protocol used for
such in vivo models, separate DNA libraries were con-
structed from mRNA extracted from disease state tissue and
normal tissue. From these libraries, at least 20,000 uniden-
tified cDNA clones were preferably chosen for analysis and
microarrayed on chips. Probes generated from normal and
discase tissue, from multiple time points, were hybridized to
the microarray. By this approach, genes, which are differ-
entially expressed in normal and discased tissue, were
revealed and further identified by DNA sequencing. The
analysis of the clones for differential expression reveal genes
whose expression is elevated or decreased in association
with a disease, specifically cardiac, kidney or inflammatory
discase, in the specific in vivo model chosen.

[0111] d. Further Characterization of Differentially
Expressed Genes
[0112] The differentially expressed genes of the present

invention, in particular the rat gene of SEQ ID NO: 2 and its
further mammalian (e.g. human) equivalents, are screened to
obtain more information about the biological function of
such genes. This information can, in turn, lead to the
designation of such genes or their gene products as potential
therapeutic or diagnostic molecules, or targets for identify-
ing such molecules.

[0113] The goal of the follow-up work after a differentially
expressed gene has been identified is to identify its target
cell type(s), function and potential role in disease pathology.
To this end, the differentially expressed genes are screened
to identify cell types responding to the gene product, to
better understand the mechanism by which the identified cell
types respond to the gene product, and to find known
signaling pathways that are affected by the expression of the
gene.

[0114] When further characterization of a differentially
expressed gene indicates that a modulation of the gene’s
expression or a modulation of the gene product’s activity
can inhibit or treat a disease, specifically cardiac, kidney or
inflammatory disease, the differentially expressed gene or its
gene product becomes a potential drug candidate, or a target
for developing a drug candidate for the treatment of a
cardiac, kidney or inflammatory disease, or may be used as
a diagnostic.

[0115] Where further characterization of a differentially
expressed gene reveals that modulation of the gene expres-
sion or gene product cannot retard or treat a target disease,
the differentially expressed gene may still contribute to
developing a gene expression diagnostic pattern correlative
of a disease or its disorders. Accordingly, such genes may be
useful as diagnostics.



US 2005/0158729 Al

[0116] A variety of techniques can be utilized to further
characterize the differentially expressed genes after they are
identified.

[0117] First, the nucleotide sequence of the identified
genes, which can be obtained by utilizing standard tech-
niques well known to those of skill in the art, can be used to
further characterize such genes. For example, the sequence
of the identified genes can reveal homologies to one or more
known sequence motifs, which can yield information
regarding the biological function of the identified gene
product.

[0118] Second, an analysis of the tissue or cell type
distribution of the mRNA produced by the identified genes
can be conducted, utilizing standard techniques well known
to those of skill in the art. Such techniques can include, for
example, Northern analyses, microarrays, real time (RT-
coupled PCR), and RNase protection techniques. In a pre-
ferred embodiment, transcriptional screening is used, which
may be based on the transfection of cells with an inducible
promoter-luciferase plasmid construct, real time PCR, or
microarrays, the real time PCR and microarray approached
being particularly preferred. Such analyses provide infor-
mation as to whether the identified genes are expressed in
further tissues expected to contribute to a disease, specifi-
cally cardiac, kidney or inflammatory disease. These tech-
niques can also provide quantitative information regarding
steady state mRNA regulation, yielding data concerning
which of the identified genes exhibits a high level of
regulation preferably in tissues which can be expected to
contribute to a disease state. Additionally, standard in situ
hybridization techniques can be utilized to provide informa-
tion regarding which cells within a given tissue express the
identified gene. Specifically, these techniques can provide
information regarding the biological function of an identi-
fied gene relative to a disease, specifically cardiac, kidney or
inflammatory disease, where only a subset of the cells within
the tissue is thought to be relevant to the disorder.

[0119] Third, the sequences of the identified differentially
expressed genes can be used, utilizing standard techniques,
to place the genes onto genetic maps, e.g., mouse (Copeland
et al., Trends in Genetics 7. 113-18 (1991)) and human
genetic maps (Cohen et al., Nature 266: 698-701 [1993]).
This mapping information can yield information regarding
the genes’ importance to human disease by identifying genes
that map within genetic regions to which known genetic
disease disorders map.

[0120] After the follow-up screening is completed, rel-
evant, targeted in vivo and in vitro systems can be used to
more directly assess the biological function of the identified
genes. In vivo systems can include animal systems that
naturally exhibit symptoms of a disease, specifically cardiac,
kidney or inflammatory disease, or ones engineered to
exhibit such symptoms. Animals of any species, including,
but not limited to, mice, rats, rabbits, guinea pigs, pigs,
micro-pigs, goats, and non-human primates, e.g., baboons,
monkeys, and chimpanzees, can be used to generate animal
models of a disease, specifically cardiac, kidney or inflam-
matory disease. Any technique known in the art can be used
to introduce a target gene transgene into animals to produce
the founder lines of transgenic animals. Such techniques
include, pronuclear microinjection (Hoppe et al., U.S. Pat.
No. 4,873,191 (1989)); retrovirus mediated gene transfer
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into germ lines (Van der Fatten et al., Proc. Natl. Acad. Sci.
USA 82: 6148-52 (1985)); gene targeting in embryonic stem
cells (Thompson et al., Cell 56: 313-21 (1989)); electropo-
ration of embryos (Lo, Mol. Cell. Biol. 3: 1803-14 (1983));
and sperm-mediated gene transfer (Lavitrano et al., Cell 57
717-23 (1989)). For a review of such techniques, see Gor-
don, Intl. Rev. Cytol. 115: 171-229 (1989). Further tech-
niques will be detailed below, in connection with the gene
therapy applications of the polynucleotides of the present
invention.

[0121] The present invention provides for transgenic ani-
mals that carry the transgene in all their cells, as well as
animals which carry the transgene in some, but not all their
cells, i.e., mosaic animals. The transgene can be integrated,
either as a single transgene or in concatamers, e.g., head-
to-head tandems or head-to-tail tandems. The transgene can
also be selectively introduced into and activated in a par-
ticular cell type by following, for example, the teaching of
Lasko et al., Proc. Natl. Acad. Sci. USA 89: 6232-36 (1992).
The regulatory sequences required for such a cell-type
specific activation depends upon the particular cell type of
interest, and will be apparent to those of skill in the art.

[0122] When it is desired that the transgene be integrated
into the chromosomal site of the endogenous target gene,
gene targeting is preferred. Briefly, when such a technique is
to be utilized, vectors containing some nucleotide sequences
homologous to the endogenous target gene of interest are
designed for the purpose of integrating, via homologous
recombination with chromosomal sequences, into and dis-
rupting the function of the nucleotide sequence of the
endogenous target gene. The transgene can also be selec-
tively introduced into a particular cell type, thus inactivating
the endogenous gene of interest in only that cell type, by
following the teaching of Gu et al. (Science 265: 103-06
[1994]). The regulatory sequences required for such a cell-
type specific inactivation depends upon the particular cell
type of interest, and will be apparent to those of skill in the
art,

[0123] Once transgenic animals have been generated, the
expression of the recombinant target gene and protein can be
assayed using standard techniques initial screening can be
accomplished by Southern blot analysis or PCR techniques
to analyze animal tissues to assay whether integration of the
transgene has taken place. The level of mRNA expression of
the transgene in the tissues of the transgenic animals can also
be assessed using techniques which include Northern blot
analysis of tissue samples obtained from the animal, in situ
hybridization analysis, and RT-coupled PCR. Samples of
target gene-expressing tissue can also be evaluated immu-
nocytochemically using antibodies specific for the trans-
genic product of interest.

[0124] The transgenic animals that express target gene
mRNA or target gene transgene peptide (detected immuno-
cytochemically, using antibodies directed against target gene
product epitopes) at easily detectable levels should then be
further evaluated to identify those animals which display
disease characteristics or symptoms. Additionally, specific
cell types within the transgenic animals can be analyzed for
cellular phenotypes characteristic of a disease, specifically
cardiac, kidney or inflammatory disease. Such cellular phe-
notypes can include, for example, differential gene expres-
sion characteristic of cells within a given disease state of
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interest. Further, such cellular phenotypes can include an
assessment of a particular cell type diagnostic pattern of
expression and its comparison to known diagnostic expres-
sion profiles of the particular cell type in animals exhibiting
a disease, specifically cardiac, kidney or inflammatory dis-
ease. Such transgenic animals serve as suitable models.
Once transgenic founder animals are produced, they can be
bred, inbred, outbred, or crossbred to produce colonies of the
particular animal.

[0125] The animal models described above and in the
Examples, can be used to generate cell lines for use in
cell-based in vitro assays to further characterize the differ-
entially expressed genes of the invention and their gene
products. Techniques that can be used to derive a continuous

cell line from transgenic animals are disclosed, for example,
by Small et al., Mol. Cell Biol. 5: 642-48 (1985).

[0126] Alternatively, cells of a cell type known to be
involved in a cardiac, kidney or inflammatory disease can be
transfected with sequences capable of increasing or decreas-
ing the amount of target gene expression within the cell. For
example, sequences of the differentially expressed genes
herein can be introduced into, and overexpressed in, the
genome of the cell of interest, or if endogenous target gene
sequences are present, they can either be overexpressed or,
be disrupted in order to underexpress or inactivate target
gene expression.

[0127] The information obtained through such character-
izations can suggest relevant methods for the treatment of a
disease, specifically cardiac, kidney or inflammatory dis-
ease, involving the gene of interest. For example, treatment
can include a modulation of gene expression or gene product
activity. Characterization procedures such as those described
herein can indicate where such modulation should involve
an increase or a decrease in the expression or activity of the
gene or gene product of interest.

[0128]

[0129] The polypeptides of the present invention are pref-
erably produced by techniques of recombinant DNA tech-
nology. DNA encoding a native polypeptide herein, includ-
ing the polypeptide of SEQ ID NO: 1, can be obtained from
cDNA libraries prepared from tissue believed to possess the
corresponding mRNA and to express it at a detectable level.
For example, cDNAlibrary can be constructed by obtaining
polyadenylated mRNA from a cell line known to express the
desired polypeptide, and using the mRNA as a template to
synthesize double-stranded ¢cDNA. In the present case, a
suitable source for the desired mRNA may be heart tissue
obtained from normal heart or from the Myocardial Infarc-
tion Model (MI model) mentioned above, and described in
detail in the Examples. The polypeptide genes of the present
invention can also be obtained from a genomic library, such
as a human genomic cosmid library.

[0130] Libraries, either cDNA or genomic, are screened
with probes designed to identify the gene of interest or the
protein encoded by it. For cDNA expression libraries, suit-
able probes include monoclonal and polyclonal antibodies
that recognize and specifically bind to a polypeptide of SEQ
ID NO: 1 (encoded by the PO0188_D12 gene of the clone of
SEQ ID NO: 2). For cDNA libraries, suitable probes include
oligonucleotide probes (generally about 20-80 bases) that
encode known or suspected portions of a polypeptide herein,

2. Production of Polynucleotides and Polypeptides
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from the same or different species, and/or complementary or
homologous ¢cDNAs or fragments thereof that encode the
same or a similar gene. Appropriate probes for screening
genomic libraries include, without limitation, oligonucle-
otides, cDNAs, or fragments thereof that encode the same or
a similar gene, and/or homologous genomic DNAs or frag-
ments thereof. Screening the cDNA and genomic libraries
with the selected probe may be conducted using standard
protocols as described, for example, in Chapters 10-12 of
Sambrook et al., Molecular Cloning: A Laboratory Manual.
New York, Cold Spring Harbor Laboratory Press (1989).

[0131] According to a preferred method, carefully selected
oligonucleotide probes are used to screen cDNA libraries
from various tissues, preferably from heart and/or kidney
tissues. The oligonucleotide sequences selected as probes
should be sufficient in length and sufficiently unique and
unambiguous that false positives are minimized. The actual
sequences can be designed based on regions of SEQ ID NO:
2 which have the least codon redundance. The oligonucle-
otides may be degenerate at one or more positions. The use
of degenerate oligonucleotides is of particular importance
where a library is screened from a species in which prefer-
ential codon usage is not known.

[0132] The oligonuleotides must be labeled such that they
can be detected upon hybridization to DNA in the library
screened. Preferably, the 5' end of the oligonucleotide is
radiolabeled, using APT (e.g. y°*P) and polynucleotide
kinase. However, other labeling, e.g. biotinylation or enzy-
matic labeling are also suitable.

[0133] Alternatively, to obtain DNA encoding a homo-
logue of the rat polypeptide specifically disclosed herein
(SEQ ID NO: 1) in another mammalian species, e.g. in
humans, one only needs to conduct hybridization screening
with labeled rat DNA (SEQ ID NO: 2) or fragments thereof,
selected following the principles outlined above, in order to
detect clones which contain homologous sequences in the
cDNA libraries obtained from appropriate tissues (e.g. heart
or kidney) of the particular animal, such as human (cross-
species hybridization). Full-length clones can then be iden-
tified, for example, by restriction endonuclease analysis and
nucleic acid sequencing. If full-length clones are not iden-
tified, appropriate fragments are recovered from the various
clones and ligated at restriction sites common to the frag-
ments to assemble a full-length clone.

[0134] cDNAs encoding the polypeptides of the present
invention can also be identified and isolated by other known
techniques, such as by direct expression cloning or by using
the PCR technique, both of which are well known are
described in textbooks, such as those referenced hereinbe-
fore.

[0135] Once the sequence is known, the nucleic acid
encoding a particular polypeptide of the present invention
can also be obtained by chemical synthesis, following
known methods, such as the phosphoramidite method
(Beaucage and Caruthers, Tetrahedron Letters 22: 1859
[1981]; Matteucci and Caruthers, Tetrahedron Letters 21:
719 [1980]; and Matteucci and Caruthers, J. Amer. Chem.
Soc. 103: 3185 [1981]), and the phosphotriester approach
(Ito et al., Nucleic Acids Res. 10: 1755-1769 [1982]).

[0136] The cDNA encoding the desired polypeptide of the
present invention is inserted into a replicable vector for
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cloning and expression. Suitable vectors are prepared using
standard techniques of recombinant DNA technology, and
are, for example, described in the textbooks cited above.
Isolated plasmids and DNA fragments are cleaved, tailored,
and ligated together in a specific order to generate the
desired vectors. After ligation, the vector containing the
gene to be expressed is transformed into a suitable host cell.

[0137] Host cells can be any eukaryotic or prokaryotic
hosts known for expression of heterologous proteins.

[0138] The polypeptides of the present invention can be
expressed in eukaryotic hosts, such as eukaryotic microbes
(veast), cells isolated from multicellular organisms (mam-
malian cell cultures), plants and insect cells.

[0139] While prokaryotic host provide a convenient
means to synthesize eukaryotic proteins, when made this
fashion, proteins usually lack many of the immunogenic
properties, three-dimensional conformation, glycosylation,
and other features exhibited by authentic eukaryotic pro-
teins. Eukaryotic expression systems overcome these limi-
tations.

[0140] Yeasts are particularly attractive as expression
hosts for a number of reasons. They can be rapidly growth
on inexpensive (minimal) media, the recombinant can be
easily selected by complementation, expressed proteins can
be specifically engineered for cytoplasmic localization or for
extracellular export, and are well suited for large-scale
fermentation.

[0141] Saccharomyces cerevisiae is the most commonly
used among lower eukaryotic hosts. However, a number of
other genera, species, and strains are also available and
useful herein, such as Pichia pastoris (EP 183,070,
Sreckrishna et al.,J. Basic Microbiol. 28: 165-278 [1988]).
Yeast expression systems are commercially available, and
can be purchased, for example, from Invitrogen (San Diego,
Calif.). Other yeasts suitable for VEGF expression include,
without limitation, Kluyveromyces hosts (U.S. Pat. No.
4,943,529), e.g. Kluyveromyces lactis; Schizosaccharomy-
ces pombe (Beach and Nurse, Nature 290: 140 (1981);
Aspergillus hosts, e.g. A. niger (Kelly and Hynes, EMBO J.
4: 475-479 [1985)) and A. nidulans (Ballance et al., Bio-
chem. Biophys. Res. Commun. 112: 284-289 [1983]), and
Hansenula hosts, e.g. Hansenula polymorpha.

[0142] Preferably a methylotrophic yeast is used as a host
in performing the methods of the present invention. Suitable
methylotrophic yeasts include, but are not limited to, yeast
capable of growth on methanol selected from the group
consisting of the genera Pichia and Hansenula. A list of
specific species which are exemplary of this class of yeasts
may be found, for example, in C. Anthony, The Biochemistry
of Methylotrophs, 269 (1982). Presently preferred are
methylotrophic yeasts of the genus Pichia such as the
auxotrophic Pichia pastoris GS115 (NRRL Y-15851);
Pichia pastoris GS190 (NRRL Y-18014) disclosed in U.S.
Pat. No. 4,818,700; and Pichia pastoris PPF1 (NRRL
Y-18017) disclosed in U.S. Pat. No. 4,812,405. Auxotrophic
Pichia pastoris strains are also advantageous to the practice
of this invention for their ease of selection. It is recognized
that wild type Pichia pasforis strains (such as NRRL
Y-11430 and NRRL Y-11431) may be employed with equal
success if a suitable transforming marker gene is selected,
such as the use of SUC2 to transform Pichia pastoris 1o a
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strain capable of growth on sucrose, or if an antibiotic
resistance marker is employed, such as resistance to G418.
Pichia pastoris linear plasmids are disclosed, for example,
in U.S. Pat. No. 5,665,600.

[0143] Suitable promoters used in yeast vectors include
the promoters for 3-phosphoglycerate kinase (Hitzeman et
al., J. Biol. Chem. 255: 2073 [1980]); and other glycolytic
enzymes (Hess et al., J. Adv. Enzyme Res. 7: 149 [1968];
Holland et al., Biochemistry 17: 4900 [1978)), e.g., enolase,
glyceraldehyde-3-phosphate  dehydrogenase, hexokinase,
pyvurate decarboxylase, phosphofructokinase, glucose-6-
phosphate isomerase, 3-phosphoglycerate mutase, pyruvate
kinase, triosephosphate  somerase,  phosphoglucose
isomerase, and glucokinase. In the constructions of suitable
expression plasmids, the termination sequences associated
with these genes are also ligated into the expression vector
3' of the sequence desired to be expressed to provide
polyadenylation of the mRNA and termination. Other pro-
moters that have the additional advantage of transcription
controlled by growth conditions are the promoter regions for
alcohol oxidase 1 (AOX1, particularly preferred for expres-
sion in Pichia), alcohol dehydrogenase 2, isocytochrome C,
acid phosphatase, degradative enzymes associated with
nitrogen metabolism, and the aforementioned glyceralde-
hyde-3-phosphate dehydrogenase, and enzymes responsible
for maltose and galactose utilization. Any plasmid vector
containing a yeast-compatible promoter and termination
sequences, with or without an origin of replication, is
suitable. Yeast expression systems are commercially avail-
able, for example, from Clontech Laboratories, Inc. (Palo
Alto, Calif., e.g. pYEX 4T family of vectors for S. cerevi-
siae), Invitrogen (Carlsbad, Calif., e.g. pPICZ series Easy
Select Pichia Expression Kit) and Stratagene (La Jolla,
Calif., e.g. ESP™ Yeast Protein Expression and Purification
System for S. pombe and pESC vectors for S. cerevisiae).

[0144] Cell cultures derived from multicellular organisms
may also be used as hosts to practice the present invention.
While both invertebrate and vertebrate cell cultures are
acceptable, vertebrate cell cultures, particularly mammalian
cells, are preferable. Examples of suitable cell lines include
monkey kidney CV1 cell line transformed by SV40 (COS-7,
ATCC CRL 1651); human embryonic kidney cell line 2938
(Graham et al, J. Gen. Virol. 36: 59 [1977]); baby hamster
kidney cells (BHK, ATCC CCL 10); Chinese hamster ovary
(CHO) cells (Urlaub and Chasin, Proc. Natl. Acad. Sci. USA
77: 4216 [1980]; monkey kidney cells (CVI-76, ATCC CCL
70); African green monkey cells (VERO-76, ATCC CRL-
1587); human cervical carcinoma cells (HELA, ATCC CCL
2); canine kidney cells (MDCK, ATCC CCL 34); human
lung cells (W138, ATCC CCL 75); and human liver cells
(Hep G2, HB 8065).

[0145] Suitable promoters used in mammalian expression
vectors are often of viral origin. These viral promoters are
commonly derived from cytomeagolavirus (CMV),
polyoma virus, Adenovirus2, and Simian Virus 40 (SV40).
The SV40 virus contains two promoters that are termed the
early and late promoters. They are both easily obtained from
the virus as one DNA fragment that also contains the viral
origin of replication (Fiers et al., Nature 273: 113 [1978]).
Smaller or larger SV40 DNA fragments may also be used,
provided they contain the approximately 250-bp sequence
extending from the HindIII site toward the Bgll site located
in the viral origin of replication. An origin of replication may
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be obtained from an exogenous source, such as SV40 or
other virus, and inserted into the cloning vector. Alterna-
tively, the host cell chromosomal mechanism may provide
the origin of replication. If the vector containing the foreign
gene is integrated into the host cell chromosome, the latter
is often sufficient.

[0146] Eukaryotic expression systems employing insect
cell hosts may rely on either plasmid or baculoviral expres-
sion systems. The typical insect host cells are derived from
the fall army worm (Spodoptera frugiperda). For expression
of a foreign protein these cells are infected with a recom-
binant form of the baculovirus Autographa californica
nuclear polyhedrosis virus which has the gene of interest
expressed under the control of the viral polyhedrin promoter.
Other insects infected by this virus include a cell line known
commercially as “High 5” (Invitrogen) which is derived
from the cabbage looper (Trichoplusia ni). Another bacu-
lovirus sometimes used is the Bombyx mori nuclear poly-
hedorsis virus which infect the silk worm (Bombyx mori).
Numerous baculovirus expression systems are commercially
available, for example, from Invitrogen (Bac-N-Blue™),
Clontech (BacPAK™ Baculovirus Expression System), Life
Technologies (BAC-TO-BAC™), Novagen (Bac Vector
System™), Pharmingen and Quantum Biotechnologies).
Another insect cell host is common fruit fly, Drosophila
melanogaster, for which a transient or stable plasmid based
transfection kit is offered commercially by Invitrogen (The
DES™ System).

[0147] Prokaryotes are the preferred hosts for the initial
cloning steps, and are particularly useful for rapid produc-
tion of large amounts of DNA, for production of single-
stranded DNA templates used for site-directed mutagenesis,
for screening many mutants simultaneously, and for DNA
sequencing of the mutants generated. E. coli strains suitable
for the production of the polypeptides of the present inven-
tion include, for example, BL21 carrying an inducible T7
RNA polymerase gene (Studier et al., Methods Enzymol.
185: 60-98 [1990]); AD494 (DE3); EB105; and CB (E. coli
B) and their derivatives; K12 strain 214 (ATCC 31,446);
W3110 (ATCC 27,325); X1776 (ATCC 31,537); HB101
(ATCC 33,694); IM101 (ATCC 33,876); NM522 (ATCC
47,000); NM538 (ATCC 35,638); NM539 (ATCC 35,639),
etc. Many other species and genera of prokaryotes may be
used as well. Prokaryotes, e.g. E. coli, produce the polypep-
tides of the present invention in an unglycosylated form.

[0148] Vectors used for transformation of prokaryotic host
cells usually have a replication site, marker gene providing
for phenotypic selection in transformed cells, one or more
promoters compatible with the host cells, and a polylinker
region containing several restriction sites for insertion of
foreign DNA. Plasmids typically used for transformation of
E. coli include pBR322, pUCI18, pUC19, pUC118, pUC119,
and Bluescript M13, all of which are commercially available
and described in Sections 1.12-1.20 of Sambrook et al.,
supra. The promoters commonly used in vectors for the
transformation of prokaryotes are the T7 promoter (Studier
et al., supra); the tryptophan (trp) promoter (Goeddel et al.,
Nature 281: 544 [1979]); the alkaline phosphatase promoter
(phoA); and the B-lactamase and lactose (lac) promoter
systems. In E. coli, some polypeptides accumulate in the
form of inclusion bodies, and need to be solubilized, puri-
fied, and refolded. These steps can be carried out by methods
well known in the art.
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[0149] Many eukaryotic proteins, including the polypep-
tide of SEQ ID NO: 1 disclosed herein, contain an endog-
enous signal sequence as part of the primary translation
product. This sequence targets the protein for export from
the cell via the endoplasmic reticulum and Golgi apparatus.
The signal sequence is typically located at the amino ter-
minus of the protein, and ranges in length from about 13 to
about 36 amino acids. Although the actual sequence varies
among proteins, all known eukaryotic signal sequences
contain at least one positively charged residue and a highly
hydrophobic stretch of 10-15 amino acids (usually rich in
the amino acids leucine, isoleucine, valine and phenylala-
nine) near the center of the signal sequence. The signal
sequence is normally absent from the secreted form of the
protein, as it is cleaved by a signal peptidase located on the
endoplasmic reticulum during translocation of the protein
into the endoplasmic reticulum. The protein with its signal
sequence still attached is often referred to as the pre-protein,
or the immature form of the protein, in contrast to the protein
from which the signal sequence has been cleaved off, which
is usually referred to as the mature protein. Proteins may
also be targeted for secretion by linking a heterologous
signal sequence to the protein. This is readily accomplished
by ligating DNA encoding a signal sequence to the 5' end of
the DNA encoding the protein, and expressing the fusion
protein in an appropriate host cell. Prokaryotic and eukary-
otic (yeast and mammalian) signal sequences may be used,
depending on the type of the host cell. The DNA encoding
the signal sequence is usually excised from a gene encoding
a protein with a signal sequence, and then ligated to the DNA
encoding the protein to be secreted. Alternatively, the signal
sequence can be chemically synthesized. The signal must be
functional, i.e. recognized by the host cell signal peptidase
such that the signal sequence is cleaved and the protein is
secreted. A large variety of eukaryotic and prokaryotic signal
sequences is known in the art, and can be used in performing
the process of the present invention. Yeast signal sequences
include, for example, acid phosphatase, alpha factor, alka-
line phosphatase and invertase signal sequences. Prokaryotic
signal sequences include, for example LamB, OmpA, OmpB
and OmpF, MalE, PhoA, and 3 lactamase.

[0150] Mammalian cells are usually transformed with the
appropriate expression vector using a version of the calcium
phosphate method (Graham et al., Virology 52: 546 [1978];
Sambrook et al., supra, sections 16.32-16.37), or, more
recently, lipofection. However, other methods, e.g. proto-
plast fusion, electroporation, direct microinjection, etc. are
also suitable.

[0151] Yeast hosts are generally transformed by the poly-
ethylene glycol method (Hinnen, Proc. Natl. Acad. Sci. USA
75: 1929 [1978)). Yeast, e.g. Pichia pastoris, can also be
transformed by other methodologies, e.g. electroporation.

[0152] Prokaryotic host cells can, for example, be trans-
formed using the calcium chloride method (Sambrook et al.,
supra, section 1.82), or electroporation.

[0153] More recently, techniques have been developed for
the expression of heterologous proteins in the milk of
non-human transgenic animals. For example, Krimpenfort et
al., Biotechnology 9: 844-847 (1991) describes microinjec-
tion of fertilized bovine oocytes with genes encoding human
proteins and development of the resulting embryos in sur-
rogate mothers. The human genes were fused to the
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bovine.alpha.S.sub.1 casein regulatory elements. This gen-
eral technology is also described in PCT Application WO91/
08216 published Jun. 13, 1991. PCT application WOS8/
00239, published Jan. 14, 1988, describes procedures for
obtaining suitable regulatory DNA sequences for the prod-
ucts of the mammary glands of sheep, including beta lac-
toglobulin, and the construction of transgenic sheep modi-
fied so as to secrete foreign proteins in milk. PCT
publication WO88/01648, published Mar. 10, 1988, gener-
ally describes construction of transgenic animals which
secrete foreign proteins into milk under control of the
regulatory sequences of bovine alpha lactalbumin gene. PCT
application WO88/10118, published Dec. 29, 1988,
describes construction of transgenic mice and larger mam-
mals for the production of various recombinant human
proteins in milk. Thus, techniques for construction of appro-
priate host vectors containing regulatory sequences effective
to produce foreign proteins in mammary glands and cause
the secretion of said protein into milk are known in the art.

[0154] Among the milk-specific protein promoters are the
casein promoters and the beta lactoglobulin promoter. The
casein promoters may, for example, be selected from an
alpha casein promoter, a beta casein promoter or a kappa
casein promoter. Preferably, the casein promoter is of bovine
origin and is an alpha S-1 casein promoter. Among the
promoters that are specifically activated in mammary is the
long terminal repeat (LTR) promoter of the mouse mammary
tumor virus (MMTYV). The milk-specific protein promoter or
the promoters that are specifically activated in mammary
tissue may be derived from either ¢cDNA or genomic
sequences. Preferably, they are genomic in origin.

[0155] Signal peptides that are useful in expressing het-
erologous proteins in the milk of transgenic mammals
include milk-specific signal peptides or other signal peptides
useful in the secretion and maturation of eukaryotic and
prokaryotic proteins. Preferably, the signal peptide is
selected from milk-specific signal peptides or the signal
peptide of the desired recombinant protein product, if any.
Most preferably, the milk-specific signal peptide is related to
the milk-specific promoter used in the expression system of
this invention.

[0156] The present invention includes amino acid
sequence variants of the native rat polypeptide of SEQ ID
NO: 1 or its analogues in any other animal, e.g. mammalian
species, including humans. Such amino acid sequence vari-
ants can be produced by expressing the underlying DNA
sequence in a suitable recombinant host cell, as described
above, or by in vitro synthesis of the desired polypeptide.
The nucleic acid sequence encoding a polypeptide variant of
the present invention is preferably prepared by site-directed
mutagenesis of the nucleic acid sequence encoding the
corresponding native (e.g. human) polypeptide. Particularly
preferred is site-directed mutagenesis using polymerase
chain reaction (PCR) amplification (see, for example, U.S.
Pat. No. 4,683,195 issued 28 Jul. 1987; and Current Proto-
cols In Molecular Biology, Chapter 15 (Ausubel et al., ed.,
1991). Other site-directed mutagenesis techniques are also
well known in the art and are described, for example, in the
following publications: Current Protocols In Molecular
Biology, supra, Chapter 8; Molecular Cloning: A Laboratory
Manual., 2™ edition (Sambrook et al., 1989); Zoller et al.,
Methods Enzymol. 100: 468-500 (1983); Zoller & Smith,
DNA 3: 479-488 (1984); Zoller et al., Nucl. Acids Res., 10:
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6487 (1987); Brake et al., Proc. Natl. Acad. Sci. USA 81:
4642-4646 (1984); Botstein et al., Science 229: 1193 (1985);
Kunkel et al., Methods Enzymol. 154: 367-82 (1987), Adel-
man et al., DNA 2: 183 (1983); and Carter et al., Nucl. Acids
Res., 13: 4331 (1986). Cassette mutagenesis (Wells et al.,
Gene, 34: 315[1985]), and restriction selection mutagenesis
(Wells et al., Philos. Trans. R. Soc. London SerA, 317: 415
[1986]) may also be used.

[0157] Amino acid sequence variants with more than one
amino acid substitution may be generated in one of several
ways. If the amino acids are located close together in the
polypeptide chain, they may be mutated simultaneously,
using one oligonucleotide that codes for all of the desired
amino acid substitutions. If, however, the amino acids are
located some distance from one another (e.g. separated by
more than ten amino acids), it is more difficult to generate a
single oligonucleotide that encodes all of the desired
changes. Instead, one of two alternative methods may be
employed. In the first method, a separate oligonucleotide is
generated for each amino acid to be substituted. The oligo-
nucleotides are then annealed to the single-stranded template
DNA simultaneously, and the second strand of DNA that is
synthesized from the template will encode all of the desired
amino acid substitutions. The alternative method involves
two or more rounds of mutagenesis to produce the desired
mutant.

[0158] The amino acid sequence variants of the present
invention include polypeptides in which the membrane
spanning (transmembrane) region or regions are deleted or
inactivated. For example, in the rat polypeptide of SEQ ID
NO: 1 amino acids 215-235 have been tentatively identified
as membrane spanning segments. Deletion or inactivation of
these portions of the molecule yields soluble proteins, which
are no longer capable of membrane anchorage. Inactivation
may, for example, be achieved by deleting sufficient residues
(but less than the entire transmembrane region) to produce
a substantially hydrophilic hydropathy profile at this site, or
by substituting with heterologous residues which accom-
plish the same result. For example, the transmembrane
region(s) may be substituted by a random or predetermined
sequence of about 5 to 50 serine, threonine, lysine, arginine,
glutamine, aspartic acid and like hydrophilic residues, which
altogether exhibit a hydrophilic hydropathy profile. Like the
transmembrane region deletional variants, these variants are
“soluble”, 1.e. secreted into the culture medium of recom-
binant hosts. Soluble variants of the native polypeptides of
the present invention may be used to make fusions at their
N- or C-terminus to immunogenic polypeptides, e.g. bacte-
rial polypeptides such as beta-lactamase or an enzyme
encoded by the E. coli trp locus, or yeast protein, and
C-terminal fusions with proteins having a long half-life such
as immunoglobulin regions (preferably immunoglobulin
constant regions to yield immunoadhesins), albumin, or
ferritin, as described in WO 89/02922 published on 6 Apr.
1989. For the production of immunoglobulin fusions see
also U.S. Pat. No. 5,428,130 issued Jun. 27, 1995.

[0159] 3. Production of Antibodies

[0160] The present invention includes antibodies that spe-
cifically bind a polypeptide of SEQ ID NO: 1 or another
mammalian (e.g. human) homologue of such polypeptide.
Such antibodies find utility as reagents used, for example, in
analytical chemistry or process sciences, as diagnostic and/
or therapeutics.
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[0161] Methods of preparing polyclonal antibodies are
known in the art. Polyclonal antibodies can be raised in a
mammal, for example, by one or more injections of an
immunizing agent and, if desired, an adjuvant. Typically, the
immunizing agent and/or adjuvant will be injected in the
mammal by multiple subcutaneous or intraperitoneal injec-
tions. It may be useful to conjugate the immunizing agent to
a protein known to be immunogenic in the mammal being
immunized, such as serum albumin, or soybean trypsin
inhibitor. Examples of adjuvants which may be employed
include Freund’s complete adjuvant and MPL-TDM.

[0162] According to one approach, monoclonal antibodies
may be prepared using hybridoma methods, such as those
described by Kohler and Milstein, Nature, 256: 495 (1975).
In a hybridoma method, a mouse, hamster, or other appro-
priate host animal, is typically immunized with an immu-
nizing agent to elicit lymphocytes that produce or are
capable of producing antibodies that will specifically bind to
the immunizing agent. Alternatively, the lymphocytes may
be immunized in vitro. Generally, either peripheral blood
lymphocytes (“PBLs”) are used if cells of human origin are
desired, or spleen cells or lymph node cells are used if
non-human mammalian sources are desired. The lympho-
cytes are then fused with an immortalized cell line using a
suitable fusing agent, such as polyethylene glycol, to form a
hybridoma cell [Goding, Monoclonal Antibodies: Principles
and Practice, Academic Press, (1986) pp. 59-103]. Immor-
talized cell lines are usually transformed mammalian cells,
particularly myeloma cells of rodent, bovine and human
origin. Usually, rat or mouse myeloma cell lines are
employed. The hybridoma cells may be cultured in a suitable
culture medium that preferably contains one or more sub-
stances that inhibit the growth or survival of the unfused,
immortalized cells. Preferred immortalized cell lines are
those that fuse efficiently, support stable high level expres-
sion of antibody by the selected antibody-producing cells,
and are sensitive to a medium such as HAT medium.

[0163] The culture medium in which the hybridoma cells
are cultured can then be assayed for the presence of mono-
clonal antibodies directed against the particular polypeptide
used, such as the rat polypeptide of SEQ ID NO:1 or its
human homologue. Preferably, the binding specificity of
monoclonal antibodies produced by the hybridoma cells is
determined by immunoprecipitation or by an in vitro binding
assay, such as radioimmunoassay (RIA) or enzyme-linked
immunoabsorbent assay (ELISA). Such techniques and
assays are known in the art. The binding affinity of the
monoclonal antibody can, for example, be determined by the
Scatchard analysis of Munson and Pollard, Anal. Biochem.,
107: 220 (1980).

[0164] After the desired hybridoma cells are identified, the
clones may be subcloned by limiting dilution procedures and
grown by standard methods [Goding, supra]. Suitable cul-
ture media for this purpose include, for example, Dulbecco’s
Modified Eagle’s Medium and RPMI-1640 medium. Alter-
natively, the hybridoma cells may be grown in vivo as
ascites in a mammal.

[0165] The monoclonal antibodies secreted by the sub-
clones may be isolated or purified from the culture medium
or ascites fluid by conventional immunoglobulin purification
procedures such as, for example, protein A-Sepharose,
hydroxylapatite chromatography, gel electrophoresis, dialy-
sis, or affinity chromatography.
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[0166] Alternatively, monoclonal antibodies may be made
by recombinant DNA methods, such as those described in
U.S. Pat. No. 4,816,567. DNA encoding the monoclonal
antibodies of the invention can be readily isolated and
sequenced using conventional procedures (e.g., by using
oligonucleotide probes that are capable of binding specifi-
cally to genes encoding the heavy and light chains of murine
antibodies). The hybridoma cells discussed above serve as a
preferred source of such DNA. Once isolated, the DNA may
be placed into expression vectors, which are then transfected
into host cells such as COS cells, Chinese hamster ovary
(CHO) cells, or myeloma cells that do not otherwise produce
immunoglobulin protein, to obtain the synthesis of mono-
clonal antibodies in the recombinant host cells.

[0167] The antibodies, including antibody fragments, such
as Fv, Fab, Fab', F(ab"), or other antigen-binding subse-
quences of antibodies, may be humanized. Humanized anti-
bodies contain minimal sequence derived from a non-human
immunoglobulin. More specifically, in humanized antibod-
ies residues from a complementary determining region
(CDR) of a human immunoglobulin (the recipient) are
replaced by residues from a CDR of a non-human species
(donor antibody) such as mouse, rat or rabbit having the
desired specificity, affinity and capacity. In some instances,
Fv framework residues of the human immunoglobulin are
also replaced by corresponding non-human residues.
Humanized antibodies may additionally comprise residues
that are found neither in the recipient antibody nor in the
imported CDR or framework sequences [Jones et al.,
Nature, 321: 522-525 (1986); Riechmann et al., Nature, 332:
323-329 (1988)].

[0168] Methods for humanizing non-human antibodies are
well known in the art. Generally, a humanized antibody has
one or more amino acid residues introduced into it from a
non-human source. These non-human amino acid residues
are often referred to as “import” residues, which are typi-
cally taken from an “import” variable domain. Humaniza-
tion can be essentially performed following the method of
Winter and co-workers [Jones et al., Nature, 321: 522-525
(1986); Riechmann et al., Nature, 332: 323-327 (1988);
Verhoeyen et al., Science, 239: 1534-1536 (1988)], by
substituting rodent CDRs or CDR sequences for the corre-
sponding sequences of a human antibody. In addition,
human antibodies can be produced using various techniques
known in the art, including phage display libraries [Hoo-
genboom and Winter, J. Mol. Biol., 227: 381 (1991); Marks
etal.,J. Mol. Biol., 222: 581 (1991)]. The techniques of Cole
et al. and Boerner et al. are also available for the preparation
of human monoclonal antibodies (Cole et al., Monoclonal
Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985)
and Boerner et al.,, J. Immunol., 147 (1): 86-95 (1991)].
Similarly, human antibodies can be made by introducing of
human immunoglobulin loci into transgenic animals, e.g,,
mice in which the endogenous immunoglobulin genes have
been partially or completely inactivated. Upon challenge,
human antibody production is observed, which closely
resembles that seen in humans in all respects, including gene
rearrangement, assembly, and antibody repertoire. This
approach is described, for example, in U.S. Pat. Nos. 5,545,
807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,
016, and in the following scientific publications: Marks et
al., Bio/Technology 10, 779-783 (1992); Lonberg et al.,
Nature 368 856-859 (1994); Morrison, Nature 368, 812-13
(1994); Fishwild et al., Nature Biotechnology 14, 845-51
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(1996); Neuberger, Nature Biotechnology 14, 826 (1996);
Lonberg and Huszar, Intern. Rev: Immunol. 13 65-93 (1995).

[0169] The antibodies may be bispecific, in which one
specificity is for polypeptide of the present invention, and
the other specificity for another protein, such as, a second
polypeptide of the present invention or another polypeptide.

[0170] 4. Uses
[0171] a. Polynucleotides
[0172] The differentially expressed genes identified in

accordance with the present invention may be used to design
specific oligonucleotide probes and primers. In certain pre-
ferred embodiments, the term “primer” as used here includes
any nucleic acid capable of priming template-dependent
synthesis of a nascent nucleic acid. In certain other embodi-
ments, the nucleic acid may be able to hybridize a template,
but not be extended for synthesis of nascent nucleic acid that
is complementary to the template.

[0173] Incertain embodiments of the present invention the
term “template” may refer to a nucleic acid that is used in the
creation of a complementary nucleic acid strand to the
“template” strand. The template may be either RNA or
DNA, and the complementary strand may also be RNA or
DNA. In certain embodiments the complementary strand
may comprise all or part of the complementary sequence to
the template, or may include mutations so that it is not an
exact, complementary strand to the template. Strands that
are not exactly complementary to the template strand may
hybridize specifically to the template strand in detection
assays described here, as well as other assays known in the
art, and such complementary strands that can be used in
detection assays are part of the invention.

[0174] When used in combination with nucleic acid ampli-
fication procedures, these probes and primers enable the
rapid analysis of cell, tissue, or peripheral blood samples. In
certain aspects of the invention, the term “amplification”
may refer to any method or technique known in the art or
described herein for duplicating or increasing the number of
copies or amount of a target nucleic acid or its complement.
The term “amplicon” refers to the target sequence for
amplification, or that part of a target sequence that is
amplified, or the amplification products of the target
sequence being amplified. In certain other embodiments, an
“amplicon” may include the sequence of probes or primers
used in amplification. This analysis assists in detecting and
diagnosing a disease, specifically cardiac, kidney or inflam-
matory disease, and in determining optimal treatment
courses for individuals at varying stages of disease progres-
sion.

[0175] In light of the present disclosure, one skilled in the
art may select segments from the identified genes for use in
detection, diagnostic, or prognostic methods, vector con-
structs, antibody production, kits, or any of the embodiments
described herein as part of the present invention. For
example, in certain embodiments the sequences selected to
design probes and primers may include repetitive stretches
of adenine nucleotides (poly-A tails) normally attached at
the ends of the RNA for the identified differentially
expressed gene. In certain other embodiments, probes and
primers may be specifically designed to not include these or
other segments from the identified genes, as one of ordinary
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skill in the art may deem certain segments more suitable for
use in the detection methods disclosed.

[0176] For example, where a genomic sequence is dis-
closed, one may use sequences that correspond to exon
regions of the gene in most cases. One skilled in the art may
select segments from the published exon sequences, or may
assemble them into a reconstructed mRNA sequence that
does not contain intronic sequences. Indeed, one skilled in
the art may select or assemble segments from any of the
identified gene sequences into other useful forms, such as
coding segment reconstructions of mRNA sequences from
published genomic sequences of the identified differentially
expressed genes, as part of the present invention. Such
assembled sequences would be useful in designing probes
and primers, as well as providing coding segments for
protein translation and for detection, diagnosis, and prog-
nosis embodiments of the invention described herein.

[0177] Primers can be designed to amplify transcribed
portions of the differentially expressed genes of the present
invention that would include any length of nucleotide seg-
ment of the transcribed sequences, up to and including the
full length of each gene. It is preferred that the amplified
segments of identified genes be an amplicon of at least about
50 to about 500 base pairs in length. It is more preferred that
the amplified segments of identified genes be an amplicon of
at least about 100 to about 400 base pairs in length, or no
longer in length than the amplified segment used to normal-
ize the quantity of message being amplified in the detection
assays described herein. Such assays include RNA diagnos-
ticing methods, however, differential expression may be
detected by other means, and all such methods would fall
within the scope of the present invention. The predicted size
of the gene segment, calculated by the location of the
primers relative to the transcribed sequence, would be used
to determine if the detected amplification product is indeed
the gene being amplified. Sequencing the amplified or
detected band that matches the expected size of the ampli-
fication product and comparison of the band’s sequence to
the known or disclosed sequence of the gene would confirm
that the correct gene is being amplified and detected.

[0178] The identified differentially expressed genes may
also be used to identify and isolate full-length gene
sequences, including regulatory elements for gene expres-
sion, from genomic human DNA libraries. The cDNA
sequences or portions thereof, identified in the present
disclosure may be used as hybridization probes to screen
genomic human (or other mammalian) DNA libraries by
conventional techniques. Once partial genomic clones have
been identified, “chromosomal walking” may isolate full-
length genes (also called “overlap hybridization”). See
Chinault et al., Gene 5: 111-26 (1979). Once a partial
genomic clone has been isolated using a cDNA hybridiza-
tion probe, nonrepetitive segments at or near the ends of the
partial genomic clone may be used as hybridization probes
in further genomic library screening, ultimately allowing
isolation of entire gene sequences for the disease, specifi-
cally cardiac, kidney or inflammatory disease, state genes of
interest. It will be recognized that full-length genes may be
obtained using small ESTs via technology currently avail-
able and described in this disclosure (Sambrook et al., supra;
Chinault et al., supra). Sequences identified and isolated by
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such means may be useful in the detection of disease genes
using the detection and diagnostic methods described herein,
and are part of the invention.

[0179] As described before, the identified rat gene may be
used as a hybridization probe to screen human or other
mammalian ¢cDNA libraries by conventional techniques.
Comparison of cloned cDNA sequences with known human
or animal cDNA or genomic sequences may be performed
using computer programs and databases known in the art.

[0180] The polynucleotides of the present invention are
also useful in antisense-mediated gene inhibition, first intro-
duced by Stephenson and Zamecnik (Proc. Natl. Acad. Sci.
USA 75; 285-288 [1978]; see also, Zamecnik et al., Proc.
Natl. Acad. Sci. USA 83, 4143-4146 [1986]). This technique
is based on the discovery that synthetic DNA fragments can
inhibit the transcription and/or translation of selected genes
in a sequence-specific manner. Since its inception, the
technique has found important diagnostic and clinical thera-
peutic applications in many fields of oncology, vascular and
genetic diseases, and in the treatment of HIV and other virus
infections. To date, two main antisense strategies have been
employed: transfection of cells with antisense ¢cDNA and
treatment of cells with antisense oligodeoxynucleotides
(ODNs), the use of ODNs derived from the translation
initiation site, e.g., between the —10 and +10 regions of the
target gene nucleotide sequence of interest being preferred.
According to the present invention, molecules can be
designed to reduce or inhibit either normal or, if appropriate,
mutant target gene activity, using antisense technology. For
further details see, for example, Wagner, “Gene inhibition
using antisense oligodeoxynucleotides.”Nature 372: 333-
335 (1992); Tonkinson and Stein, “Antisense oligodeoxy-
nucleotides as clinical therapeutic agents.”Cancer Invest.
14: 54-65 (1996); Askari and McDonnell, “Antisense-oli-
gonucleotide therapy.’N. Engl J. Med. 334: 316-318
(1996); Redekop and Naus, “Transfection with bFGF sense
and antisense cDNA resulting in modification of malignant
glioma growth.”J. Neurosurg. 82: 83-90 (1997); Saleh et al.,
“Inhibitionn of growth of C6 glioma cells in vivo by
expression of antisense vascular endothelial growth factor
sequence.”Cancer Res. 56: 393-401 (1996).

[0181] Oligodeoxynucleotides can be used for the inhibi-
tion of gene transcription in the form of triple helix struc-
tures. The base composition of these oligodeoxynucleotides
must be designed to promote triple helix formation via
Hoogsteen base pairing rules, which generally require size-
able stretches of either purines or pyrimidines to be present
on one strand of a duplex. Nucleotide sequences can be
pyrimidine-based, which will result in TAT and CGC+
triplets across the three associated strands of the resulting
triple helix. The pyrimidine-rich molecules provide base
complementarily to a purine-rich region of a single strand of
the duplex, in a parallel orientation to that strand. In addi-
tion, nucleic acid molecules can be chosen that are purine-
rich and, for example, contain a stretch of G residues. These
molecules form a triple helix with a DNA duplex that is rich
in GC pairs, in which the majority of the purine residues are
located on a single strand of the targeted duplex, resulting in
GGC triplets across the three strands in the triplex. Alter-
natively, creating a “switchback” nucleic acid molecule can
increase the potential sequences that can be targeted for
triple helix formation. Switchback molecules are synthe-
sized in an alternating 5'-3',3'-5' manner, such that they base
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pair with first one strand of a duplex and then the other,
eliminating the necessity for a sizeable stretch of either
purines or pyrimidines to be present on one strand of a
duplex.

[0182] The invention also covers the use of ribozymes.
Ribozymes are enzymatic RNA molecules capable of cata-
lyzing the specific cleavage of RNA (Rossi, Current Biology
4: 469-71 [1994]). The mechanism of ribozyme action
involves sequence specific hybridization of the ribozyme
molecule to complementary target RNA, followed by an
endonucleolytic cleavage. The composition of ribozyme
molecules must include one or more sequences complemen-
tary to the target gene mRNA and must include the well-
known catalytic sequence responsible for mRNA cleavage.
For this sequence, see U.S. Pat. No. 5,093,246, which is
incorporated by reference herein in its entirety. Within the
scope of the present invention are engineered hammerhead
motif ribozyme molecules that specifically and efficiently
catalyze endonucleolytic cleavage of RNA sequences
encoding target gene proteins.

[0183] Specific ribozyme cleavage sites within any poten-
tial RNA target are initially identified by scanning the
molecule of interest for ribozyme cleavage sites which
include the following sequences, GUA, GUU and GUC.
Once identified, short RNA sequences of between 15 and 20
ribonucleotides corresponding to the region of the target
gene containing the cleavage site can be evaluated for
predicted structural features, such as secondary structure,
that can render the oligonucleotide sequence unsuitable. The
suitability of candidate sequences can also be evaluated by
testing their accessibility to hybridization with complemen-
tary oligonucleotides, using ribonuclease protection assays.

[0184] In instances where the antisense, ribozyme, or
triple helix molecules are utilized to reduce or inhibit mutant
gene expression, it is possible that the transcription or
translation of mRNA produced by normal alleles is also
reduced or inhibited. As a result, the concentration of normal
gene product may be lower than is necessary for a normal
phenotype. In such cases, to ensure that substantially normal
levels of gene activity are maintained, nucleic acid mol-
ecules that encode and express the polypeptide encoded by
the gene targeted, can be introduced into cells via gene
therapy methods, such as those described below. The nucleic
acid sequence used in gene therapy is selected such that it
does not contain sequences susceptible to the antisense,
ribozyme, or triple helix treatments utilized. Alternatively,
where the target gene encodes an extracellular protein, it can
be preferable to co-administer normal target gene protein
into the cell or tissue in order to maintain the requisite level
of cellular or tissue target gene activity.

[0185] The present invention also contemplates the use of
“peptide nucleic acids” (PNAs). PNAs have a peptide-like
backbone instead of the normal sugar and phosphate groups
of DNA. PNAs may be used to turn on specific genes, by
binding to a promoter region of a gene to initiate RNA
transcription. This approach is particularly useful where a
particular disease or disorder is characterized by the under-
expression of a particular gene, or where the increased
expression of an identified gene has a beneficial effect on the
treatment of a disease, in particular cardiac, kidney or
inflammatory disease. Chimeric molecules of PNA and
DNA may also be considered. The DNA portion will allow
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enzymes attacking DNA-RNA hybrids to cut the RNA part
of the complex into pieces (leading to dissociation of the
drug molecule, which can then be reused), whereas the PNA
portion will contribute stability and selectivity.

[0186] As noted before, the polynucleotides of the present
invention can also be used in gene therapy. In gene therapy
applications, genes are introduced into cells in order to
achieve in vivo synthesis of a therapeutically effective
genetic product, for example for replacement of a defective
gene. Gene therapy includes both conventional gene therapy
where a lasting effect is achieved by a single treatment, and
the administration of gene therapeutic agents, which
involves the one time or repeated administration of a thera-
peutically effective DNA or RNA.

[0187] There are a variety of techniques available for
introducing nucleic acid into viable cells. The techniques
differ depending upon whether the nucleic acid in trans-
ferred into cultured cells in vitro, or in vivo in the cells of
the intended host. Techniques suitable for the transfer of the
nucleic acid into mammalian cells in vitro include the use of
liposomes, electroporation, microinjection, cell fusion,
DEAE-dextran, the calcium phosphate method, etc. The
currently preferred in vivo gene transfer methods include
transfection with viral (typically retroviral) vectors and viral
coat protein-liposome mediated transtection (Dzau et al,
Trends in Biotechnology 11, 205-210 [1993]). In some
situations it is desirable to provide the nucleic acid source
with an agent that targets the target cells, such as an antibody
specific for a cell surface membrane protein or the target
cells, a ligand for a receptor on the target cells, etc. Where
liposomes are employed, proteins which bind to a cell
surface membrane protein associated with endocytosis may
be used for targeting and/or to facilitate uptake, e.g. capsid
proteins or fragments thereof tropic for a particular cell type,
antibodies for proteins which undergo internalization in
cycling, proteins that target intracellular localization and
enhance intracellular half-life. For review of gene marking
and gene therapy protocols see Anderson et al, Science 256,
808-813 (1992).

[0188] The information provided by the present invention
can also be used to detect genetic lesions in a differentially
expressed gene of the present invention, thereby determin-
ing if a subject with the lesioned gene is at risk for a disorder
characterized by differentially expressed gene expression or
polypeptide activity. In preferred embodiments, the methods
include detecting, in a biological sample from a subject, the
presence or absence of a genetic lesion characterized by, for
example, an alteration affecting the integrity of a gene
encoding an polypeptide or the misexpression of the gene.
For example, such genetic lesions can be detected by ascer-
taining the existence of at least one of: a deletion of one or
more nucleotides from a gene; an addition of one or more
nucleotides to a gene; a substitution of one or more nucle-
otides of a gene; a chromosomal rearrangement of a gene; an
alteration in the level of a messenger RNA transcript of a
gene; aberrant modification of a gene, such as of the
methylation pattern of the genomic DNA; the presence of a
non-wild type splicing pattern of a messenger RNA tran-
script of a gene; a non-wild type level of a gene protein;
allelic loss of a gene; and inappropriate post-translational
modification of a gene protein. As described herein, there are
a large number of assay techniques known in the art that can
be used for detecting lesions in a gene.
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[0189] In certain embodiments, detection of a lesion may
involve the use of a probe/primer in, such as anchor PCR or
RACE PCR, or, alternatively, in LCR (see, e.g., Landegran
et al.,, Science 241: 1077-80 [1988]; and Nakazawa et al.,
Proc. Natl. Acad. Sci. USA 91: 360-64 [1994]), the latter of
which can be particularly useful for detecting point muta-
tions in the cardiac gene (see Abravaya et al., Nucleic Acids
Res. 23: 675-82 [1995]). This method can include the steps
of collecting a biological sample from a subject, isolating
nucleic acid (e.g., genomic, mRNA or both) from the cells
of the sample, contacting the nucleic acid sample with one
or more primers which specifically hybridize to an differ-
entially expressed gene under conditions such that hybrid-
ization and amplification of the cardiac gene (if present)
occurs, and detecting the presence or absence of an ampli-
fication product, or detecting the size of the amplification
product and comparing the length to a control sample.

[0190] In an alternative embodiment, mutations in a dif-
ferentially expressed gene from a sample can be identified
by alterations in restriction enzyme cleavage patterns. For
example, sample and control DNA is isolated, amplified
(optionally), digested with one or more restriction endonu-
cleases, and fragment length sizes are determined by gel
electrophoresis and compared. Differences in fragment
length sizes between sample and control DNA indicates
mutations in the sample DNA. Moreover, the use of
sequence specific ribozymes (see U.S. Pat. No. 5,498,531)
can be used to score for the presence of specific mutations
by development or loss of a ribozyme cleavage site.

[0191] The arrays of immobilized DNA fragments may
also be used for genetic diagnostics. To illustrate, a microar-
ray containing multiple forms of a mutated gene or genes
can be probed with a labeled mixture of a subject DNA,
which will preferentially interact with only one of the
immobilized versions of the gene.

[0192] The detection of this interaction can lead to a
medical diagnosis. Arrays of immobilized DNA fragments
can also be used in DNA probe diagnostics. For example, the
identity of a differentially expressed gene of the present
invention can be established unambiguously by hybridizing
a sample of a subject’s DNA to an array comprising known
differentially expressed DNA. Other molecules of genetic
interest, such as cDNAs and RNAs can be immobilized on
the array or alternately used as the labeled probe mixture that
is applied to the array.

[0193]

[0194] The polypeptides of the present invention, includ-
ing the polypeptide of SEQ ID NO: 1 and its equivalents in
other mammalian (e.g. human) species, can be used to
identify interacting proteins and genes encoding such pro-
teins. Interacting proteins and their genes may be part of the
signaling pathway in which the differentially expressed
genes identified herein participate, and thus are valuable
diagnostic and therapeutic candidates or targets. Among the
traditional methods employed are co-immunoprecipitation,
cross-linking and co-purification through gradients or chro-
matographic columns. Using procedures such as these
allows for the identification of interactive gene products.
Once identified, an interactive gene product can be used,
using standard techniques, to identify its corresponding
interactive gene. For example, at least a portion of the amino
acid sequence of the interactive gene product can be ascer-

b. Polypeptides
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tained using techniques well known to those of skill in the
art, such as the Edman degradation technique (see, e.g.,
Creighton, Proteins: Structures and Molecular Principles,
W.H. Freeman & Co. (New York, N.Y. [1983], pp. 34-49).
The amino acid sequence obtained can be used as a guide for
the generation of oligonucleotide mixtures that can be used
to screen for interactive gene sequences. Screening can be
accomplished, for example, by standard hybridization or
PCR techniques. Techniques for the generation of oligo-
nucleotide mixtures and the screening are well known.

[0195] Additionally, methods can be employed which
result in the simultaneous identification of interactive genes
that encode the protein interacting with a protein involved in
a disease, specifically cardiac, kidney or inflammatory dis-
ease. These methods include, for example, probing expres-
sion libraries with a labeled protein known or suggested to
be involved in a disease, using this protein in a manner
similar to the well known technique of antibody probing of
8gtll libraries.

[0196] A particularly suitable technique for studying pro-
tein-protein interactions is the yeast two-hybrid assay. Many
transcriptional activators, such as yeast GALA, consist of
two physically discrete modular domains, one acting as the
DNA-binding domain, while the other one functioning as
the transcription activation domain. The yeast two-hybrid
system takes advantage of this property, and employs two
hybrid proteins, one in which the target protein is fused to
the DNA-binding domain of GAL4, and another, in which
candidate activating proteins are fused to the activation
domain. The expression of a GAL1-calZ reporter gene under
control of a GAL4-activated promoter depends on reconsti-
tution of GAL4 activity via protein-protein interaction.
Colonies containing interacting polypeptides are detected
with a chromogenic substrate for [f-galactosidase. A com-
plete kit (MATCHMAKER™) for identifying protein-pro-
tein interactions using the yeast two-hybrid technique is
available from Clontech. For further details see e.g. Fields
and Song, Nature (London) 340: 245-246 (1989); Chien et
al., Proc. Natl. Acad. Sci. USA 88: 9578-9582 (1991); and
Chevray and Nathans, Proc. Natl Acad. Sci. USA 89:
5789-5793 (1992).

[0197] Polypeptides of the present invention may also be
used to generate antibodies, using well-known techniques,
some of which have been detailed above.

[0198] The polypeptides of the present invention are also
useful in assays for identifying lead compounds for thera-
peutically active agents for the treatment of cardiac, kidney
or inflammatory diseases. Candidate compounds include, for
example, peptides such as soluble peptides, including Ig-
tailed fusion peptides (e.g. immunoadhesins) and members
of random peptide libraries (see, e.g., Lam et al., Nature 354:
82-84 (1991); Houghten et al., Nature 354: 84-86 (1991))
and combinatorial chemistry-derived molecular libraries
made of D- or L-configuration amino acids; phosphopep-
tides (e.g., members of random and partially degenerate,
directed phosphopeptide libraries, see, ¢.g., Songyang et al.,
Cell 72: 767-78 (1993); antibodies (e.g., polyclonal, mono-
clonal, humanized, anti-idiotypic, chimeric, and single chain
antibodies as well as Fab, F(ab"),, Fab expression library
fragments, and epitope-binding fragments of antibodies);
and small organic and inorganic molecules (e.g., molecules
obtained from combinatorial and natural product libraries).
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[0199] Such screening assays are preferably amenable to
high-throughput screening of chemical libraries, and are
particularly suitable for identifying small molecule drug
candidates. Small molecules, which are usually less than
10K molecular weight, are desirable as therapeutics since
they are more likely to be permeable to cells, are less
susceptible to degradation by various cellular mechanisms,
and are not as apt to elicit immune response as proteins.
Small molecules include but are not limited to synthetic
organic or inorganic compounds, and peptides. Many phar-
maceutical companies have extensive libraries of such mol-
ecules, which can be conveniently screened by using the
assays of the present invention. The assays can be performed
in a variety of formats, including protein-protein binding
assays, biochemical screening assays, immunoassays, cell
based assays, etc. Such assay formats are well known in the
art.

[0200] In apreferred embodiment, the screening assays of
the present invention involve contacting a biological sample
obtained from a subject having a disease, specifically car-
diac, kidney or inflammatory disease, characterized by the
differential expression of a gene identified herein, with a
candidate compound or agent. The expression of the gene or
the activity of the gene product is then determined in the
presence and absence of the test compound or agent. When
expression of differentially expressed gene mRNA or
polypeptide is greater (preferably statistically significantly
greater) in the presence of the candidate compound than in
its absence, the candidate compound may be identified as a
stimulator of differentially expressed gene expression. Alter-
natively, when differentially expressed gene expression is
less (preferably statistically significantly less) in the pres-
ence of the candidate compound than in its absence, the
candidate compound may be identified as an inhibitor of
differentially expressed gene expression. The level of dif-
ferentially expressed gene expression in the cells can be
determined by methods described herein for detecting dif-
ferentially expressed gene mRNA or protein.

[0201] Compounds identified via assays such as those
described herein can be useful, for example, in elaborating
the biological function of the target gene product, and for
treating a cardiac, kidney or inflammatory disease, or ame-
liorating symptoms of such discase. In instances when a
disease state or disorder results from a lower overall level of
target gene expression, target gene product, or target gene
product activity in a cell involved in the disease, compounds
that interact with the target gene product can include ones
accentuating or amplifying the activity of the bound target
gene protein. Such compounds would bring about an effec-
tive increase in the level of target gene activity, thus treating
the discase, disorder or state, or ameliorating its symptoms.
Where mutations within the target gene cause aberrant target
gene proteins to be made, which have a deleterious effect
that leads to a disease, compounds that bind target gene
protein can be identified that inhibit the activity of the bound
target gene protein.

[0202]

[0203] Pharmaceutical compositions of the present inven-
tion can comprise a polynucleotide of the present invention,
a product of the genes identified herein, or other therapeu-
tically active compounds, including organic small mol-
ecules, peptides, polypeptides, antibodies etc. identified with
the aid of the differentially expressed genes identified herein.

5. Pharmaceutical Compositions
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[0204] Suitable forms, in part, depend upon the use or the
route of entry, for example oral, transdermal, inhalation, or
by injection. Such forms should allow the agent or compo-
sition to reach a target cell whether the target cell is present
in a multicellular host or in culture. For example, pharma-
cological agents or compositions injected into the blood
stream should be soluble. Other factors are known in the art,
and include considerations such as toxicity and forms that
prevent the agent or composition from exerting its effect.

[0205] The active ingredient, when appropriate, can also
be formulated as pharmaceutically acceptable salts (e.g.,
acid addition salts) and/or complexes. Pharmaceutically
acceptable salts are non-toxic at the concentration at which
they are administered. Pharmaceutically acceptable salts
include acid addition salts such as those containing sulfate,
hydrochloride, phosphate, sulfonate, sulfamate, sulfate,
acetate, citrate, lactate, tartrate, methanesulfonate, ethane-
sulfonate, benzenesulfonate, p-toluenesulfonate, cyclolexy-
Isulfonate, cyclohexylsulfamate and quinate. Pharmaceuti-
cally acceptable salts can be obtained from acids such as
hydrochloric acid, sulfuric acid, phosphoric acid, sulfonic
acid, sulfamic acid, acetic acid, citric acid, lactic acid,
tartaric acid, malonic acid, methanesulfonic acid, ethane-
sulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid,
cyclohexylsulfonic acid, cyclohexylsulfamic acid, and qui-
nic acid. Such salts may be prepared by, for example,
reacting the free acid or base forms of the product with one
or more equivalents of the appropriate base or acid in a
solvent or medium in which the salt is insoluble, or in a
solvent such as water which is then removed in vacuo or by
freeze-drying or by exchanging the ions of an existing salt
for another ion on a suitable ion exchange resin.

[0206] Carriers or excipients can also be used to facilitate
administration of the compound. Examples of carriers and
excipients include calcium carbonate, calcium phosphate,
various sugars such as lactose, glucose, or sucrose, or types
of starch, cellulose derivatives, gelatin, vegetable oils, poly-
ethylene glycols and physiologically compatible solvents.
The compositions or pharmaceutical composition can be
administered by different routes including, but not limited
to, intravenous, intra-arterial, intraperitoneal, intrapericar-
dial, intracoronary, subcutaneous, and intramuscular, oral,
topical, or transmucosal.

[0207] The desired isotonicity of the compositions can be
accomplished using sodium chloride or other pharmaceuti-
cally acceptable agents such as dextrose, boric acid, sodium
tartrate, propylene glycol, polyols (such as mannitol and
sorbitol), or other inorganic or organic solutes.

[0208] Pharmaceutical compositions can be formulated
for a variety of modes of administration, including systemic
and topical or localized administration. Techniques and
formulations generally may be found in Remington’s Phar-
maceutical Sciences, 18th Edition, Mack Publishing Co.,
Easton, Pa. 1990. See, also, Wang and Hanson “Parenteral
Formulations of Proteins and Peptides: Stability and Sta-
bilizers”, Journal of Parenteral Science and Technology,
Technical Report No. 10, Supp. 42-2S (1988). A suitable
administration format can best be determined by a medical
practitioner for each patient individually.

[0209] For systemic administration, injection is preferred,
e.g., intramuscular, intravenous, intra-arterial, intracoronary,
intrapericardial, intraperitoneal, subcutaneous, intrathecal,
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or intracerebrovascular. For injection, the compounds of the
invention are formulated in liquid solutions, preferably in
physiologically compatible buffers such as Hank’s solution
or Ringer’s solution. Alternatively, the compounds of the
invention are formulated in one or more excipients (e.g.,
propylene glycol) that are generally accepted as safe as
defined by USP standards. They can, for example, be sus-
pended in an inert oil, suitably a vegetable oil such as
sesame, peanut, olive oil, or other acceptable carrier. Pref-
erably, they are suspended in an aqueous carrier, for
example, in an isotonic buffer solution at pH of about 5.6 to
7.4. These compositions can be sterilized by conventional
sterilization techniques, or can be sterile filtered. The com-
positions can contain pharmaceutically acceptable auxiliary
substances as required to approximate physiological condi-
tions, such as pH buffering agents. Useful buffers include for
example, sodium acetate/acetic acid buffers. A form of
repository or “depot” slow release preparation can be used
so that therapeutically effective amounts of the preparation
are delivered into the bloodstream over many hours or days
following transdermal injection or delivery. In addition, the
compounds can be formulated in solid form and redissolved
or suspended immediately prior to use. Lyophilized forms
are also included.

[0210] Alternatively, certain compounds identified in
accordance with the present invention can be administered
orally. For oral administration, the compounds are formu-
lated into conventional oral dosage forms such as capsules,
tablets and tonics.

[0211] Systemic administration can also be by transmu-
cosal or transdermal. For transmucosal or transdermal
administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are
generally known in the art, and include, for example, for
transmucosal administration, bile salts and fusidic acid
derivatives. In addition, detergents can be used to facilitate
permeation. Transmucosal administration can be, for
example, through nasal sprays or using suppositories.

[0212] For administration by inhalation, usually inhalable
dry power compositions or aerosol compositions are used,
where the size of the particles or droplets is selected to
ensure deposition of the active ingredient in the desired part
of the respiratory tract, e.g. throat, upper respiratory tract or
lungs. Inhalable compositions and devices for their admin-
istration are well known in the art. For example, devices for
the delivery of aerosol medications for inspiration are
known. One such device is a metered dose inhaler that
delivers the same dosage of medication to the patient upon
each actuation of the device. Metered dose inhalers typically
include a canister containing a reservoir of medication and
propellant under pressure and a fixed volume metered dose
chamber. The canister is inserted into a receptacle in a body
or base having a mouthpiece or nosepiece for delivering
medication to the patient. The patient uses the device by
manually pressing the canister into the body to close a filling
valve and capture a metered dose of medication inside the
chamber and to open a release valve which releases the
captured, fixed volume of medication in the dose chamber to
the atmosphere as an aerosol mist. Simultancously, the
patient inhales through the mouthpiece to entrain the mist
into the airway. The patient then releases the canister so that
the release valve closes and the filling valve opens to refill
the dose chamber for the next administration of medication.
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See, for example, U.S. Pat. No. 4,896,832 and a product
available from 3M Healthcare known as Acrosol Sheathed
Actuator and Cap.

[0213] Another device is the breath actuated metered dose
inhaler that operates to provide automatically a metered dose
in response to the patient’s inspiratory effort. One style of
breath actuated device releases a dose when the inspiratory
effort moves a mechanical lever to trigger the release valve.
Another style releases the dose when the detected flow rises
above a preset threshold, as detected by a hot wire anemom-
eter. See, for example, U.S. Pat. Nos. 3,187,748; 3,565,070;
3,814,297; 3,826,413; 4,592,348; 4,648,393; 4,803,978.

[0214] Devices also exist to deliver dry powdered drugs to
the patient’s airways (see, e.g. U.S. Pat. No. 4,527,769) and
to deliver an aerosol by heating a solid aerosol precursor
material (see, e.g. U.S. Pat. No. 4,922,901). These devices
typically operate to deliver the drug during the early stages
of the patient’s inspiration by relying on the patient’s
inspiratory flow to draw the drug out of the reservoir into the
airway or to actuate a heating element to vaporize the solid
aerosol precursor.

[0215] Devices for controlling particle size of an aerosol
are also known, see, for example, U.S. Pat. Nos. 4,790,305;
4.926,852; 4,677,975; and 3,658,059.

[0216] For topical administration, the compounds of the
invention are formulated into ointments, salves, gels, or
creams, as is generally known in the art.

[0217] 1If desired, solutions of the above compositions can
be thickened with a thickening agent such as methyl cellu-
lose. They can be prepared in emulsified form, either water
in oil or oil in water. Any of a wide variety of pharmaceu-
tically acceptable emulsifying agents can be employed
including, for example, acacia powder, a non-ionic surfac-
tant (such as a Tween), or an ionic surfactant (such as alkali
polyether alcohol sulfates or sulfonates, ¢.g., a Triton).

[0218] Compositions useful in the invention are prepared
by mixing the ingredients following generally accepted
procedures. For example, the selected components can be
mixed simply in a blender or other standard device to
produce a concentrated mixture which can then be adjusted
to the final concentration and viscosity by the addition of
water or thickening agent and possibly a buffer to control pH
or an additional solute to control tonicity.

[0219] The amounts of various compounds for use in the
methods of the invention to be administered can be deter-
mined by standard procedures. Generally, a therapeutically
effective amount is between about 100 mg/kg and 10-12
mg/kg depending on the age and size of the patient, and the
discase or disorder associated with the patient. Generally, it
is an amount between about 0.05 and 50 mg/kg of the
individual to be treated. The determination of the actual dose
is well within the skill of an ordinary physician.

[0220] The invention is further illustrated in the following
non-limiting examples.
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EXAMPLES

Example 1

[0221] Identification of Differentially Expressed Rat Gene
Referred to by Clone ID P00188_D12

[0222] 1. In Vivo Model of Myocardial Infarction

[0223] Gene P00188 D12 was first identified by analysis
of left ventricular heart tissue obtained from an in vivo
model of left ventricle myocardial infarction (MI) (Pfeffer ot
al., Circ. Res. 57: 84-95 [1985]). Specifically, male Sprague-
Dawley rats at age 7-10 weeks were anesthetized with
ketamine (80 mg/kg IP) and xylazine (10 mg/kg IP). The
thorax and abdomen was shaved, after which the areas were
scrubbed with providone-iodine and 70% isopropyl alcohol
a minimum of three times, beginning at the incision line and
continuing in a circular motion proceeding toward the
periphery. The rats were intubated and placed on a respirator
with room air at a rate of 55 breaths/min. A left thoracotomy
was performed between the fourth and fifth ribs, after which
the heart was exteriorized and the left anterior descending
coronary artery (LAD) ligated with silk suture. The same
surgical procedure was employed for sham-operated rats,
however, the suture was passed through the left ventricular
wall and the LAD was not occluded.

[0224] Following the surgical procedure, negative pres-
sure in the thoracic was quickly reestablished and the wound
closed with a purse-string suture using 3-0 non-absorbable
suture material. Butorphanoll (0.1 mg/kg. SQ) was provided
post surgery as a prophylactic analgesic. The rats were
extubated when they recovered their gag reflex and allowed
recovering in a warming chamber. Seventy-five percent of
the rats had large infarcts on their left ventricle free walls
and perioperative mortality rate is about 50%, which is
comparable to the published data.

[0225] Tissue was collected 2 week, 4 week, 8 week, 12
week and 16 week post-surgery. Blood was collected the day
before surgery and the day before sacrifice for measurement
of plasma atrial natriuretic peptide (ANP) level. On the day
of necropsy, each heart was divided transversely into two
halves so that the infarcted area is bisected. One half of the
heart was used for histological evaluation, and the other for
mRNA microarray analysis.

[0226] We found that the same gene was differentially
expressed in the rat Cardiac Hypertrophy model and the
mouse Viral Myocarditis model as well.

[0227]

[0228] Rats with left ventricular hypertrophy (LVH) were
produced essentially as described in Schunkert et al.,J. Clin.
Invest. 86 (6): 1913-20 (1990). LVH was induced by pres-
sure overload as a result of constriction of the ascending
aorta. A stainless steel clip of 0.6-mm internal diameter was
placed on the aorta of anesthetized weanling rats. Control
animals underwent thoractomy as a sham operation. Ani-
mals usually recover from surgery and appear healthy until
about 20 weeks when a few animals may be in demise likely
due to heart failure, which typically occurs at this point
(Schunkert et al., 1990, supra). The animals were sacrificed
and hearts examined 10 weeks and 20 weeks post-operation.
Hypertrophy was evident at both time points as determined
by changes in left ventricle weight and thickness. Aortic

2. In Vivo Model of Cardiac Hypertrophy
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banded rats and sham operated control animals were sacri-
ficed and measured for heart weight, left ventricle (LV)
weight, left ventricle thickness, and LV weight/body weight.
There were 6 animals per group. Data were expressed as
average with standard deviation.

[0229] LVH rats were also examined for expression of
ANP, BNP, cardiac a-actin, and/or B-myosin heavy chain
mRNA, using Northern blot. Levels of these messages are
expected to be elevated in the diseased animals, confirming
that the banded rats were pressure overloaded and responded
with cardiac hypertrophy. Poly A+ mRNA was prepared
from each of the animals for assessment of differentially
expressed genes in the disease state, using microarray analy-
sis in a preferred embodiment.

[0230] 3. In Vivo Model of Viral Myocarditis

[0231] CVB3 infection in mice results in myocardial dis-
ease progression, which can be used as a model for exami-
nation of the pathogenesis of virus-induced human myo-
carditis. The virus is directly injurious to myocardial cells
early following infection during the preinflammatory period
as determined by light and electron microscopic cytological
assessment (Arola et al., J. Med. Virol. 47: 251-259 [1995];
Chow et al., Lab. Invest. 64: 55-64 [1991], McManus et al.,
Clin. Immunol. Immunopathol. 68: 159-169 [1993]; Melnick
et al.,J. Expert. Med 93: 247-266 [1951)). Beginning by day
two post-infection cytopathic lesions are evident in ventricu-
lar myocytes, characterized by cell vacuolar changes, con-
traction bands and coagulation necrosis (McManus et al.,
supra). By day 5 post-infection this myocardial injury
becomes obscured by inflammatory infiltrates, cellular cal-
cification, and tissue edema.

[0232] In the protocol used, A/J (H-2%) mice (Jackson
Laboratories, Bar Harbor, Me., 4 weeks of age) were accli-
matised for one week prior to the onset of the experiment.
Any mice that died naturally during the course of the discase
were not included in groups of mice to be used for RNA
extraction. Mice were euthanized by CO, narcosis.

[0233] Myocarditic CVB3 (Dr. Charles J. Gauntt; Univer-
sity of Texas, San Antonio, Tex.) was stored at -80° C. Virus
was propagated in HeLa cells (American Type Tissue Cul-
ture Collection, Rockville, Md.) and was routinely titred
before the onset of all experiments using the plaque assay
method, with modifications as previously described (Ander-
son et al., J. Virol. 70: 4632-4645 [1996)).

[0234] Adolescent A/J mice were infected with 1x10° pfu
of myocarditic CVB3 or PBS sham and euthanized on days
3, 9, and 30 post-infection. Ten to fifteen mice per group
(CVB3 infected or sham injected) per time-point (days 3, 9,
and 30) were euthanized and heart muscle was removed.
Following a wash in sterile phosphate buffered saline, a
small portion of the apex of the heart was removed and fixed
in 4% paraformaldehyde. The remainder of the heart was
flash frozen in liquid nitrogen and stored at -80° C. for
future RNA isolation.

[0235] Sections from the heart were fixed in fresh DPBS-
buffered 4% paraformaldehyde overnight at 4° C. Fixed
tissue was dehydrated in graded alcohols, cleared in xylene,
embedded in paraffin, and sectioned for hematoxylin and
cosin, and Masson’s trichrome stains. Serial sections were
also prepared for in situ hybridization and nick-end labelling
stained. The extent and severity of virus-induced injury
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(including coagulation necrosis, contraction band necrosis,
and cytopathic effects), inflammation, and tissue fibrosis and
calcification were evaluated and scored as previously
described (Chow et al., supra).

[0236] In situ hybridization for CVB3 viral RNA local-
ization was carried out as previously described (Anderson et
al., supra; Hohenadl et al., Mol. Cell. Probes 5: 11-20
[1991)). Briefly, tissue sections were incubated overnight in
hybridization mixture containing digoxigenin-labelled,
CVB3 strand-specific riboprobes. Post-hybridization wash-
ing was followed by blocking with 2% normal lamb serum.
A sheep anti-digoxigenin polyclonal antibody conjugated to
alkaline phosphatase (Boehringer Mannheim PQ, Laval,
Canada) was developed in Sigma-Fast nitroblue tetrazo-
lium-BCIP  [5-bromo-4-chloro-3-indolylphosphate  tului-
dinium] (Sigma Chemical Co.). The slides were counter-
stained in fresh carmalum and examined for reaction product
by light microscopy. Poly A+ mRNA was prepared from
cach of the animals, as described herein, for assessment of
differentially expressed genes in the disease states, using
microarray

[0237] 4. Preparation of Normalized cDNA Libraries

[0238] Poly A+ mRNA was prepared from each of the
animals, for assessment of differentially expressed genes in
the disease state, using microarray analysis. Total RNA was
isolated from homogenized tissue by acid phenol extraction
(Chomezynski and Sacchi, Anal. Biochem. 162 (1): 156-9.
[1987]). Poly A+ mRNA was sclected from total RNA by
oligo dT hybridization utilizing a polyA Spin mRNA Isola-
tion Kit (New England BioLabs, Beverly, Mass.) according
to manufacturers’ protocols. A directionally cloned ¢cDNA
library was first generated by conventional methods. Briefly,
double stranded cDNA was generated by priming first strand
synthesis for reverse transcription using oligo dT primers
which contain a Not [ restriction site. After second strand
synthesis, Xba I adapters were added to the 5' end of the
¢DNA, and the cDNA size was selected for >500 bp and
ligated into the corresponding restriction sites of phagemid
vector pCR2.1 (Invitrogen, San Diego Calif.).

[0239] From the total cDNA library, a normalized library
was generated as detailed elsewhere (see, ¢.g. Bonaldo et al.,
Genome Res. 6 (9): 791-806 [1996]) and described here
briefly. Phagemid vector pCR2.1 contains an F1 origin of
replication. Thus, the cDNA library can be propagated as
single stranded phage with an appropriate helper virus.
Single stranded, circular DNA was extracted from the phage
library and served as “tester” DNA in the hybridization step
of normalization. The other component of the hybridization,
“driver” DNA, was generated from the library by PCR
amplification using a set of the following primers specific
for the region of the vector, which flanks the cloned inserts:

5' CGTATGTTGTGTGGAATTGTGAGCG (SEQ ID NO:3)

5' GATGTGCTGCAAGGCGATTAAGTTG (SEQ ID NO:4)

[0240] Purified tester DNA (50 ng) and driver DNA (0.5
ug) were combined in 120 mM NaCl, 50% formamide, 10
mM Tris (pH 8.0), 5 mM EDTA, and 1% SDS. A set of
oligonucleotides (10 ug each), corresponding to polylinker
sequence (same strand as tester DNA) which is present in the
PCR product, was included in the hybridization reaction to
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block annealing of vector-specific sequences which are in
common between tester and driver DNA. The oligonucle-
otide sequences were as follows:

5'GCCGCCAGTGTGCTGGAATTCGGCTAGC (SEQ ID NO:5)

5'CGAATTCTGCAGATATCCATCACACTGG (SEQ ID NO:6)

5'CTAGAGGGCCCAATTCGCCCTATAG (SEQ ID NO:7)
5' TGAGTCGTATTACAATTCACTGGCC (SEQ ID NO:8)
5'GCTCGGATCCACTAGTAACG (SEQ ID NO:9)

5'TTTTTTTTTTTTTTTTTT (SEQ ID NO:10)
[0241] The reaction mixture, under oil, was heated 3 min.
at 80° C., and hybridization performed at 30° C. for 24 hr
(calculated C_t~5). Single stranded circles were purified
from the reaction mixture by hydroxylapatite (HAP) chro-
matography, converted to double strand DNA, and elec-
troporated into bacteria to yield a normalized cDNA library
representative of genes expressed in the left ventricle of rat.
To evaluate the effectiveness of the normalization protocol,
the frequency of a few clones (ANP, BNP, actin, and
myosin) was assessed in both in the starting library and the
normalized library. The frequency of abundant cDNAs
(actin and myosin) was reduced and roughly equivalent to
rarer cDNA clones (ANP and BNP). Clone frequency in the
two libraries was determined with standard screening tech-
niques by immobilizing colonies onto nylon membranes and
hybridizing with radiolabeled DNA probes.

[0242] Certain genes, unexpressed in a normal tissue and
turned on in diseased tissue, may be absent from the
normalized cDNA library generated from normal tissue. To
obtain disease-specific clones to include on the microarray,
one can repeat the normalization strategy using diseased
tissue obtained from the appropriate disease model. How-
ever, since most genes are expressed commonly between
normal and diseased tissue, microarraying normalized
libraries from diseased and normal tissue may introduce
significant redundancy, a subtracted library can be made
using protocols similar to those used to generate normalized
libraries. Again, the method of Bonaldo et al., supra, as
described here briefly, is used.

[0243] To make a subtracted library, a total cDNA library
is generated from the tissue obtained from the disease model
(e.g., left ventricle taken from the MI Model). The cDNA
library is directionally cloned in pCR2.1 vector and single
stranded tester DNA derived as described above for library
normalization. The driver DNA is generated by PCR ampli-
fication of cloned inserts from the total cDNA library
prepared from the left ventricle of normal rat. Hybridization
occurs between sequences, which are in common to normal
and diseased hearts. For this subtracted library, the reaction
is driven more thoroughly (calculated C_~27) than normal-
ization by using more driver (1.5 ug vs. 0.5 ug) and longer
hybridization time (48 hr vs. 24 hr). Purification of nonhy-
bridized, single stranded circles by HAP chromatography,
conversion to double strand DNA, and electroporation into
bacteria yields a subtracted cDNA library enriched for genes
which are expressed in diseased rat hearts. To test that the
library is truly subtracted, colony hybridization is performed
with probes for ANP, BNP, actin, and myosin. The sub-
tracted library has a high frequency of ANP and BNP clones
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since they are elevated significantly in the hypertrophic rat
heart. Actin and myosin clones are absent since they are
expressed equally in normal and diseased left ventricle.

[0244]

[0245] High quality DNA is important for the microarray
printing process. A microtiter plate protocol for PCR ampli-
fication of DNA and its subsequent purification was estab-
lished that provides acceptable quality and quantity of DNA
for printing on microarrays. Specifically, the following PCR
probes were synthesized that amplify insert DNA from the
vector pCR2.1 that was used for library construction:

5. Microarray Analysis

5 'CGTATGTTGTGTGGAATTGTGAGCG (SEQ ID NO:11)

5 'GATGTGCTGCAAGGCGATTAAGTTG (SEQ ID NO:12)

[0246] After 30 cycles of amplification each PCR product
was passed over a gel filtration column to remove unincor-
porated primers and salts. To maintain robustness, the col-
umns were packed in 96-well filter plates and liquid han-

dling was performed using a robotic liquid handler (Biomek
2000, Beckman).

[0247] To test the quality of DNA prepared by this PCR
method, 96 purified samples from a single microtiter plate
were produced as a microarray. Using the robotic liquid
handler, 85 ul of PCR reaction mixture was aliquoted into
each well of a thin walled, 0.2 m1 96-well plate. The reaction
mixture contained 0.2 mM each dNTP, 1.25 units of Tag
polymerase, and 1xTaq buffer (Boehringer Mannheim).
Primers, 1 um each, are from vector regions, which flank the
cloning site of pCR2.1 and include a 5' primary amine with
a 6-carbon linker to facilitate attachment of DNA product to
the glass surface of the microarray chip. 1.0 ul of bacterial
culture of individual cDNA clones was added to each well.
PCR conditions were: 2 min., 95° C. to denature, then 30
cycles of 95° C., 30 sec./65° C., 40 sec./72° C., 1 min. 30
sec., and a final extension of 72° C., 5 min. using a
MJResearch PTC 100 thermocycler.

[0248] PCR products were purified by gel filtration over
Sephacryl 400 (Sigma). Briefly, 400 ul of pre-swollen
Sephacryl 400 was loaded into each well of a 96-well filter
plate (PallBiosupport) and spun into a collection plate at 800
g for 1 min. Wells were washed 5 times with 0.2xSSC. PCR
reaction mixtures were loaded onto the column and purified
DNA (flow-through) was collected at 800 g for 1 min.
Samples were dried down at 50° C. overnight and arrayed.

[0249] Fluorescent probe pairs were synthesized by
reverse transcription of poly A+ RNA using, separately, Cy3
dCTP and Cy5 dCTP (Amersham). In 16.5 ul, 1 ug poly A+
RNA and 2 ug of oligo dT 21mer, were denatured at 65° C.,
5 min. and annealed at 25° C., 10 min. Reverse transcription
was performed for 2 hours at 37° C. with Superscript RT
(Life Technologies, Gaithersburg, Md.) in 1x buffer, 10 units
RNase block, 500 uM each dATP/AGTP/ATTP, 280 uM
dCTP, 40 uM Cy5 or Cy3 dCTP, and 200 units RT. RNA is
degraded in 0.1 M NaOH, 65° C. for 10 min. Labeled cDNA
was purified by successive filtration with Chroma Spin 30
spin columns (Clontech) following manufacturer’s instruc-
tions. Samples were dried at room temperature in the dark
using a covered Speed-Vac. Probes were applied to the test
chip for hybridization and the data collected essentially as
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described in Schena et al., cited above. The intensity of
hybridization signal at each element reflected the level of
expression of the mRNA for each gene in the rat ventricle.
Digitized signal data was stored and prepared for analysis.

[0250] Aseries of control DNA elements were included on
each chip to ensure consistency in labeling and hybridization
between experiments and to aid in balancing the signal when
two fluorescence channels are used. For each element
hybridized with dual labeled probes, absolute and relative
intensity of signal was determined. The results from these
and other experiments indicate that these methods for pro-
duction of template DNA and labeled ¢cDNA probes are
suitable for generating high quality microarrays within a
preferred embodiment of the methods of the present inven-
tion. The evaluation of tens of thousands of genes for
expression generates a large amount of data that can be
manipulated by commercially available software packages
that facilitate handling this type and quantity of data. The
expression data can be stored, analyzed, and sorted from
each experiment using this software. In addition, expression
of each clone can be tracked from experiment to experiment
using known methodologies.

[0251] The novel rat secreted factor of the present inven-
tion was first identified from expression data from the
following experiments: A 10,000 clone microarray (10 K)
from a normalized normal rat left ventricle (LV) cDNA
library was probed in duplicate. A 3,000 clone (3K) array,
which included differentially expressed clones from the 10K
library, was also probed in duplicate. Included on the
microarray with the unidentified genes were a set of known
clones. These known clones were included because they
represent genes of particular interest and help evaluate the
sensitivity of the microarray methodology. Indeed, any
genes of particular interest may be included on such
microarrays. By way of example, ANP, BNP, endothelin,
[-myosin heavy chain, and a-actin are genes that change
expression levels in the LVH model, and thus they serve as
useful positive controls in the in vivo model exemplified
herein.

[0252] The intensity of hybridization signal at each ele-
ment of the microarray reflected the level of expression of
the mRNA for each gene. For each element hybridized with
dual labeled probes, absolute and relative intensity of signal
was determined, which translates into the relative expression
levels of the subject genes. The numeric data obtained reflect
the relative expression level of the gene in the disease state
as compared to the expression level of the gene in the
normal, or non-disease state. Positive numbers are indicative
of genes expressed at higher levels in the diseased tissue
relative to normal tissue, and negative values are indicative
of lower expression in disease. Data are the average values
from multiple experiments performed with separate DNA
arrays. Array probes were generated from RNA pooled from
multiple animals.

[0253] The data also reflect expression levels of genes in
certain disease models over various time points. For
example, gene expression in the myocardial infarction
model was compared at 2, 4, 8, 12, and 16 weeks for the
representative genes in the disease state versus the normal
state. In the mouse viral myocarditis model, gene expression
in the disease state vs. normal state was compared at 3 days,
9 days and 30 days time points. In the cardiac hypertrophy
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model, expression in diseases vs. normal tissues was com-
pared at 10 weeks and 20 weeks. Such experimentation
provides valuable data regarding the temporal relationship
of gene expression levels in disease states and provides
important insights regarding the treatment, diagnosis, and
modulation of differentially expressed disease state genes, as
discussed in detail infra.

[0254] One to two percent of the clones assayed on
microarrays were found to be differentially expressed. Sec-
ondary chips may be used for more extensive hybridizations,
including examination of individual animals, and more
thorough evaluation of time points. In a preferred embodi-
ment, clones that reproducibly scored in microarray analysis
to be at least about 1.8-fold elevated or decreased were
microarrayed on separate secondary chips and their expres-
sion levels determined. It is understood, however, that
differentially expressed genes exhibiting less than about a
two-fold change in expression, e.g., less than one, one-half,
or one-quarter, or greater than about a two-fold change in
expression, ¢.g. greater than three, five, ten, twenty, one
hundred-fold, or one thousand-fold, are within the scope of
the present invention.

[0255]

[0256] Using the foregoing protocols, it was found that in
the Myocardial Infarction (MI) model, the expression level
of the gene corresponding to the clone referred to as
P00188_D12 was about —2-fold down-regulated at the 2
weeks time point in the rat left ventricle, using the average
of three 3000 clone (3K) subarray data. The gene was also
down-regulated (about -1.8-fold) at the 16 weeks time
point, using the average of three 3K subarray data. In the
Cardiac Hypertrophy model, the expression level of the gene
corresponding to the clone designated PO0188_D12 was
about -2.5-fold down-regulated at 10 weeks, using the
average of three 10K array data. In the Viral Myocarditis
model, the expression of the same gene was upregulated by
about 2.0-fold at the 9 day time point.

[0257]

[0258] The differentially expressed and apparently full-
length clone PO0188_D12 was sequenced (SEQ ID NO: 2),
and the deduced amino acid sequence was determined (SEQ
ID NO: 1). FIG. 1 shows the deduced amino acid sequence
of the polypeptide encoded by the clone PO0188_D12. The
approximate molecular weight of the polypeptide is
25630.49 daltons, its isoelectric point is 4.611, and its charge
at pH 7.0 is -13.203. Melting temperature (Davis, Botstein,
Roth): 87.21° C. The open reading frame (ORF) of the
polypeptide contains 236 amino acid residues, of which
approximately the first 24 residues, including the initiating
methionine, show the characteristics of a putative signal
sequence, which is underlined in FIG. 1. The sequence
includes a probable membrane-spanning segment (trans-
membrane region) at positions 215-235, which is boxed in
the sequence. Of the 236 amino acids, 17 are strongly basic
(#) (K, R), 31 are strongly acidic (-) (D, E), 62 are
hydrophobic amino acids (A, I, L, F, W, V), and 77 are polar
amino acids (N, C, Q, S, T, Y).

[0259] FIG. 2 (SEQ ID NO: 2) shows the nucleotide
sequence of the clone PO0188_D12. The total length of this
sequence is 1031 bases, the total number of the bases
translated is 711.

6. Microarray Results

7. Sequence Analysis
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[0260] The nucleotide sequence of PO0188_D12 was com-
pared with sequences in the public GenBank, EMBL, DDBIJ,
PDB and GENSEQ databases. The search was performed
using the BLASTN 2.0.5 program with default parameters.
Gap penalties: existence: 5; extension: 2. The search
revealed no significant homology with full-length sequences
present in the searched databases. A good match was found
with the following three EST sequences: AA891470
(EST195273, source: normalized rat heart), AI104132
(EST213421, source: normalized rat heart) and A1011226
(EST205677, source: normalized rat ovary).

[0261] 8. Northern Blot Analysis

[0262] Northern blot analysis revealed a major 1.1 kb
transcript expressed in rat heart, spleen, lung, and skeletal
muscle. A minor 1.9 kb transcript was also detectable. The
Northern blot results are shown in FIG. 3.

Example 2

[0263] Identification of the Human Homologue of Rat
Clone P00188_D12

[0264] The isolated differentially expressed rat
P00188_D12 gene sequence can be labeled and used to
screen a cDNA library constructed from mRNA obtained
from an organism of interest. Hybridization conditions will
be of a lower stringency when the cDNA library was derived
from an organism different from the type of organism from
which the labeled sequence was derived. Alternatively, the
labeled fragment can be used to screen a genomic library
derived from the organism of interest, again, using appro-
priately stringent conditions. Such low stringency conditions
will be well known to those of skill in the art, and will vary
predictably depending on the specific organisms from which
the library and the labeled sequences are derived. For
guidance regarding such conditions see, Sambrook et al.,
supra, and Ausubel et al., supra.

[0265] PCR technology can also be utilized to isolate
full-length human cDNA sequences. For example, RNA can
be isolated, following standard procedures, from an appro-
priate human cellular or tissue source. A reverse transcrip-
tion reaction can be performed on the RNA using an
oligonucleotide primer specific for the most 5' end of the
amplified fragment for the priming of first strand synthesis.
The resulting RNA/DNA hybrid can then be “tailed” with
guanines using a standard terminal transferase reaction, the
hybrid can be digested with RNase H, and second strand
synthesis can then be primed with a poly-C primer. Thus,
¢DNA sequences upstream of the amplified fragment can
easily be isolated. For a review of cloning strategies that can
be used, see, €.g., Sambrook et al., supra, and Ausubel et al.,
supra.

[0266] Alternatively, the human homologue can be iso-
lated using the CloneCapture cDNA selection Kit (Clontech,
Palo Alto, Calif.): a RecA-based system for the rapid enrich-
ment and isolation of ¢cDNA clones of interest without
library screening.

Example 3

[0267] Expression of P00188_D12 in E. coli

[0268] The P00188_D12 DNA is initially amplified using
selected PCR primers. The primers should contain restric-
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tion enzyme sites that correspond to the restriction enzyme
sites on the selected expression vector. A variety of expres-
sion vectors may be employed. An example of a suitable
vector is pPBR322 (derived from E. coli; see Bolivar et al.,
Gene, 2: 95 [1977]) which contains genes for ampicillin and
tetracycline resistance, or a pBR322-based vector. Other,
commercially available vectors include various pUC vectors
and Bluescript M13. The vector is digested with restriction
enzyme and dephosphorylated. The PCR amplified
sequences are then ligated into the vector. The vector will
preferably include sequences that encode an antibiotic resis-
tance gene, a promoter, such as a T7 or tryptophan (trp)
promoter, a polyhis leader (including the first six STII
codons, polyhis sequence, and enterokinase cleavage site),
the P00188_D12 coding region, lambda transcriptional ter-
minator, and an argU gene.

[0269] The ligation mixture is then used to transform a
selected E. coli strain using the methods described in Sam-
brook et al., supra. Transformants are identified by their
ability to grow on LB plates and antibiotic resistant colonies
are then selected. Plasmid DNA can be isolated and con-
firmed by restriction analysis and DNA sequencing.

[0270] Selected clones can be grown overnight in liquid
culture medium such as LB broth supplemented with anti-
biotics. The overnight culture may subsequently be used to
inoculate a larger scale culture. The cells are then grown to
a desired optical density, during which the expression pro-
moter is turned on.

[0271] After culturing the cells for several more hours, the
cells can be harvested by centrifugation. The cell pellet
obtained by the centrifugation can be solubilized using
various agents known in the art, and the solubilized protein
can then be purified using a metal chelating column under
conditions that allow tight binding of the poly-his tagged
protein.

Example 4
[0272] Expression of PO0188_D12 in Yeast
[0273] A yeast expression vector is constructed either for

intracellular production or secretion of the protein encoded
by P00188_D12, using an appropriate yeast promoter, such
the promoter of 3-phosphoglycerate kinase, or the promoter
regions for alcohol oxidase 1 (AOX1, particularly preferred
for expression in Pichia), alcohol dehydrogenase 2, or
isocytochrome C. For secretion, the P00188_D12 coding
sequence is linked, at its 5'-end, to a mammalian or yeast
signal (secretory leader) sequence, such as a yeast alpha-
factor or invertase secretory signal. Alternatively, a com-
mercially available yeast expression system is used that can
be purchased, for example, from Clontech Laboratories, Inc.
(Palo Alto, Calif., e.g. pYEX 4T family of vectors for
Saccharomyces cerevisiae), Invitrogen (Carlsbad, Calif.,
e.g. pPICZ series Easy Select Pichia Expression Kit) or
Stratagene (La Jolla, Calif, e.g. ESP™ Yeast Protein
Expression and Purification System for S. pombe and pESC
vectors for S. cerevisiae).

[0274] Yeast cells, such as S. cerevisiae AB 110 strain, or
F pastoris GS115 (NRRL Y-15851); GS190 (NRRL
Y-18014) or PPF1 (NRRL Y-18017) are then transformed by
known techniques, e.g. by the polyethylene glycol method
(Hinnen, Proc. Natl. Acad, Sci. USA 75: 1929 [1978]).
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[0275] The recombinant protein is subsequently isolated
and purified by removing the yeast cells from the fermen-
tation medium by centrifugation and then concentrating the
medium using selected cartridge filters. The concentrate
containing the expressed protein may be further purified
using selected column chromatography resins.

Example 5
[0276] Expression of P00188 D12 in Mammalian Host
Cells
[0277] The P00188 D12 gene is subjected to PCR using

primers containing suitable restriction enzyme cleavage
sites to allow ligation into a mammalian expression vector
such as pCEP4 (Invitrogen). To facilitate the eventual recov-
ery of the expressed protein, it is advisable to use the 3' PCR
primer to extend the open reading frame of the cloned gene
to include an affinity purification tag such as poly-His (E.
Hochuli et al 1987, J. Chrom. 411, 177-184) or calmodulin
binding peptide (Hathaway et al, J. Biol. Chem. 1981, 256
(15): 8183-9). Recovery of the PCR fragment may be
followed by its cleavage at the new flanking restriction sites
and ligation into a similarly cleaved pCEP4 preparation.
Transformation of bacteria and preparation of plasmids from
transformants is followed by verification of the plasmid
structure by restriction analysis.

[0278] Expression of the P00188_D12 gene can be accom-
plished by transient expression in 293 human embryonic
kidney cells. For use of vectors such as pCEP4 having the
EBV wiral origin of replication, 293EBNA cells that are
permissive for replication can be used. Transfection is
accomplished using a lipid transfection reagent such as
Lipofectamine Plus (Life Technologies, Rockville, Md.).
Endotoxin-free plasmid DNA (100 ug) is added to 200 ul
PLUS reagent and 10 ml DMEM-21 serum free media to
give Mix A. This is incubated at room temperature for 15
minutes. Mix B is prepared from 400 ul Lipofectamine and
10 ml serum-free DMEM-21. The two mixes are then
combined and incubated at room temperature for another 15
minutes. An 850 cm? roller bottle containing the cells to be
transfected at 70% confluence is rinsed with serum-free
media and 100 ml of serum-free DMEM-2 with 15 mM
HEPES pH 7.3 and the DNA-lipid transfection mixture is
then added. The cells are then placed in a roller unit at 37°
C. for 4 hours after which the volume of media is doubled
by addition of DMEM-2 with 15 mM HEPES pH 7.3, 5%
FBS and the bottle returned to roller unit overnight. Collect
conditioned media every 2-3 days for 2-3 collections.

Example 6

[0279] Expression of P00188 D12 in Baculovirus-In-
fected Insect Cells

[0280] Baculovirus-based expression is performed using
one of the commercially available baculovirus expression
systems such as, for example, from Bac-N-Blue™ (Invitro-
gen), BacPAK™ Baculovirus Expression System (Clon-
tech), BAC-TO-BAC™ (Life Technologies), or Bac Vector
System™ (Novagen). Viral infection of insect cells (e.g.
Spodoptera frugiperda (“S97) cells (ATCC CRL 1711)) and
protein expression and purification are performed following
manufacturers’ instructions, or as described by O’Reilley et
al., Baculovirus expression vectors: A Laboratory Manual,
Oxford: Oxford University Press (1994). Optionally, the
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coding region of the P00188_D12 sequence is fused
upstream of an epitope tag contained within a baculovirus
expression vector, such as a poly-His tag or an immunoglo-
bulin (Ig) tag (like Fc regions of an IgG). The poly-His or Ig
tag aids protein purification.

Example 7

[0281] Preparation of Antibodies that Bind the Polypep-
tide Encoded by P00188_D12

[0282] This example illustrates preparation of monoclonal
antibodies that specifically bind the polypeptide encoded by
P00188_D12.

[0283] Techniques for producing the monoclonal antibod-
ies are known in the art and are described, for instance, in
Goding, supra. The immunogen may, for example, be puri-
fied protein encoded by P00210_D9 or recombinant host
cells expressing PO0188_D12. Mice, such as Balb/c, are
immunized with the immunogen emulsified in a selected
adjuvant, for example Freund’s adjuvant, and injected sub-
cutaneously or intraperitoneally in an amount from 1-100
micrograms. Approximately 10 to 12 days later, the immu-
nized mice are boosted with additional immunogen emulsi-
fied in the selected adjuvant. Thereafter, for several weeks,
the mice may get additional boosts. Serum samples may be
periodically obtained from the mice by retro-orbital bleeding
for testing in ELISA assays to detect antibodies to the
polypeptide encoded by P00188_D12.

[0284] After a suitable antibody titer has been detected,
the animals “positive” for antibodies can be injected with a
final intravenous injection of the immunogen. Three to four
days later, the mice are sacrificed and the spleen cells are
harvested. The spleen cells are then fused to a selected
murine myeloma cell line such as P3X63AgU.1, available
from ATCC, No. CRL 1597. The fusions generate hybri-
doma cells which can then be plated in 96 well tissue culture
plates containing HAT (hypoxanthine, aminopterin, and
thymidine) medium to inhibit proliferation of non-fused
cells, myeloma hybrids, and spleen cell hybrids.

[0285] The hybridoma cells will be screened in an ELISA
for reactivity against the protein encoded by PO0188 D12,

[0286] The positive hybridoma cells can be injected intra-
peritoneally into syngeneic Balb/c mice to produce ascites
containing the antibodies. Antibodies are purified by ammo-
nium sulfate precipitation, protein A or protein G chroma-
tography or other techniques well known in the art.

Example 8
[0287] Further Animal Models
[0288] The biological function of the P00188_D12 gene

and the encoded protein is further characterized in various
animal models of heart, kidney and inflammatory disorders,
such as in the following model of kidney disease.

[0289] For example, a rat model of an inherited form of
autosomal dominant polycystic kidney disease (ADPKD)
can be used, which develops in Han:SPRD rats (Kaspareit-
Rittinghaus et al., Transplant Proc. 6: 2582-3 [1990]; Cow-
ley et al., Kidney Int. 43: 522-34 [1993]). Renal cysts and
renal failure is evident in six months old male heterozygous
rats (Cy/+), whereas control rats (+/+) show no sign of cysts
or renal failure. Diseased (Cy/+) and normal (+/+) animals



US 2005/0158729 Al

are sacrificed and the kidneys removed. For cDNA microar-
ray analysis, poly A+ mRNA is prepared, as described
previously, for assessment of differentially expressed genes
in the disease state, using microarray analysis in a preferred
embodiment.

Example 9

[0290] Ventricular hypertrophy is initially a compensatory
mechanism in which the heart attempts to counteract the
effects of pressure overload. Such an overload can be
generated by a variety of physiological stimuli. If the
transition to decompensated hypertrophy occurs, the pro-
gression to a terminal heart failure phenotype often rapidly
follows (Chien et al., FASEB J. 5: 3037-3046 (1991)). Thus
there is great interest in trying to understand the mechanisms
that induce and control ventricular hypertrophy.

[0291] To investigate what factors mediate P00188_D12
expression, rat cardiac myocytes were treated with various
growth factors and cytokines known to induce cardiac
hypertrophy (FIG. 4).

[0292] Cell Culture and RNA Isolation

[0293] Primary cultures of rat neonatal cardiac myocytes
were isolated from the ventricles of 1-2 day old rat pups by
trypsin digestion essentially as described (Dunnmon et al., J.
Mol. Cell. Cardiol. 22: 901-910 [1990]) and plated onto
fibronectin coated plates (Becton Dickinson, Bedford,
Mass.) in plating media (DMEM21/COON’s F12 supple-
mented with 10% fetal bovine serum and penicillin and
streptomycin). Following cell attachment (~16-18 h) the
plating media was replaced with serum-free media
(DMEM21/COON’s F12 supplemented with 1 mg/ml
bovine serum albumin, penicillin and streptomycin). All
experiments were performed following a 24-hour period of
serum starvation. The following factors were added to
cultures for 2 and 24 hours treatment times: CT-1 (cardiotro-
pin-1, 1 ng/ml), Phe (phenylephrine, 10 uM), Ang II (Angio-
tensin II, 10 ng/ml), Eth-1 (endothelin 1, 10 ng/ml), TGFp
(transforming factor beta, 10 ng/ml), TNFo (tumor necrosis
factor alpha 10 ng/ml), IL-1p (interleukin-1{, 10 ng/ml).
Cell culture supernatants were removed for analysis and
total RNA was isolated from the cell monolayers using the
RNeasy isolation protocol from Qiagen (Valencia, Calif.).

[0294] Total RNA for quantitative real-time PCR assays of
rodent tissue distribution was obtained from Clontech (Mul-
tiple Tissue cDNA Panel K1429-1).

[0295] Quantitative Real-Time PCR

[0296] Total RNA was analyzed by quantitative real time
PCR (Gibson et al., Genome Res. 6: 995-1001 [1996]) using
an ABI Prism™ 7700 Sequence Detection System (PE
Applied Biosystems Foster City, Calif.). This system is
based on the ability of the 5'nuclease activity of Taq poly-
merase to cleave a nonextendable dual-labeled fluorogenic
hybridization probe during the extension phase of PCR. The
probe is labeled with reporter fluorescent dye at the 5' end
and a quencher fluorescent dye (6-carboxy-tetramethyl-
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rhodamine) at the 3' end. When the probe is intact, reporter
emission is quenched by the physical proximity of the
reporter and quencher fluorescent dyes. However, during the
extension phase of PCR, the nucleolytic activity of the DNA
polymerase cleaves the hybridization probe and releases the
reporter dye from the probe with a concomitant increase in
reporter fluorescence.

[0297] Sequence specific primers and probes for rat
P00188_D12 and 18S were designed using Primer Express
software (PE Applied Biosystems, Foster City, Calif.). For
P00188_D12 the following forward, reverse and probe
primers were synthesized:

(SEQ ID NO:13)
5 ' -GCTGCAACGAGACACAGAGATG-3 '

(SEQ ID NO:14)
5 ' -CAGTTTTGCCATGGGAGATGA-3"

(SEQ ID NO:15)
5 ' - 6FAM-CCAGCAGCAAGCCCTTCTGTATCACA-TAMRA-3 '

[0298] For 18S ribozomal RNA the following forward,
reverse and probe primers were synthesized:

(SEQ ID NO:16)
5 ' -CGGCTACCACATCCAAGGAA-3 '

(SEQ ID NO:17)
5'-GCTGGAATTACCGCGGCT-3"

(SEQ ID NO:18)
5' - 6FAM-TGCTGGCACCAGACTTGCCCTC-TAMRA-3 '

[0299] Primers were used at a concentration of 200 nM
and probes at 100 nM in each reaction. Multiscribe reverse
transcriptase and AmpliTaq Gold polymerase. (PE Applied
Biosystems, Foster City Calif.) were used in all RI-PCR
reactions. RT-PCR parameters were as follows: 48° C. for 30
min (reverse transcription), 95° C. for 10 min (AmpliTaq
Gold activation) and 40 cycles of 95° C. for 15 sec, 60° C.
for 1 min. Relative quantitation of P00188_D12 and 18S
mRNA were calculated using the comparative threshold
cycle number for each sample fitted to a five point standard
curve (ABI Prism 7700 User Bulletin #2, PE Applied
Biosystems, Foster City Calif)). Expression levels were
normalized to 18S ribozomal RNA.

[0300] FIG. 4 shows the expression of P00188_D12 in
treated rat cardiac myocytes. Treatment of rat cardiac myo-
cytes with CT-1, TGFp, TNFa and IL-1f for 2 hours (FIG.
4A) increased P00188_D12 mRNA levels 1.7 to 2-fold.
Treatment with IL-1f for 24 hours increased expression of
P00188_D12 mRNA levels 1.7 fold (FIG. 4B). These results
suggest that POO188 D12 is a downstream mediator of
known factors that induce cardiac hypertrophy. Thus
P00188 D12 may contribute to cardiac hypertrophy and
heart failure in human disease.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 19



US 2005/0158729 Al Jul. 21, 2005
28

-continued

<210> SEQ ID NO 1

<211> LENGTH: 236

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 1

Met Lys Ala Leu Arg Ala Val Leu Leu Ile Leu Leu Leu Ser Gly Gln
1 5 10 15

Pro Gly Ser Ser Trp Ala Gln Glu Ala Gly Asp Val Asp Leu Glu Leu
20 25 30

Glu Arg Tyr Ser Tyr Asp Asp Asp Gly Asp Asp Asp Asp Asp Asp Asp
35 40 45

Glu Glu Glu Glu Glu Glu Glu Thr Asn Met Ile Pro Gly Ser Arg Asp
50 55 60

Arg Ala Pro Pro Leu Gln Cys Tyr Phe Cys Gln Val Leu His Ser Gly

Glu Ser Cys Asn Glu Thr Gln Arg Cys Ser Ser Ser Lys Pro Phe Cys
85 90 95

Ile Thr Val Ile Ser His Gly Lys Thr Asp Thr Gly Val Leu Thr Thr
100 105 110

Tyr Ser Met Trp Cys Thr Asp Thr Cys Gln Pro Ile Val Lys Thr Val
115 120 125

Asp Ser Thr Gln Met Thr Gln Thr Cys Cys Gln Ser Thr Leu Cys Asn
130 135 140

Ile Pro Pro Trp Gln Ser Pro Gln Ile His Asn Pro Leu Gly Gly Arg
145 150 155 160

Ala Asp Ser Pro Leu Lys Gly Gly Thr Arg His Pro Gln Gly Asp Arg
165 170 175

Phe Ser His Pro Gln Val Val Lys Val Thr His Pro Gln Ser Asp Gly
180 185 190

Ala His Leu Ser Lys Gly Gly Lys Ala Asn Gln Pro Gln Gly Asn Gly
195 200 205

Ala Gly Phe Pro Ala Gly Trp Ser Lys Phe Gly Asn Val Val Leu Leu
210 215 220

Leu Thr Phe Leu Thr Ser Leu Trp Ala Ser Gly Ala
225 230 235

<210> SEQ ID NO 2

<211> LENGTH: 874

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (42)...(749)

<400> SEQUENCE: 2
tctagcgaac ccctteggtg gacagaacag cctgagtcag g atg aaa get cte agg 56
Met Lys Ala Leu Arg
1 5
gct gte cte ctg atc ttg cta cte agt gga cag cca ggg agc agc tgg 104
Ala Val Leu Leu Ile Leu Leu Leu Ser Gly Gln Pro Gly Ser Ser Trp
10 15 20
gca caa gaa gct gge gat gtg gac ctg gag cta gag cgc tac agc tac 152
Ala Gln Glu Ala Gly Asp Val Asp Leu Glu Leu Glu Arg Tyr Ser Tyr

gat gat gac ggt gat gac gat gat gac gat gat gaa gaa gag gaa gag 200



US 2005/0158729 Al Jul. 21, 2005
29

-continued

Asp Asp Asp Gly Asp Asp Asp Asp Asp Asp Asp Glu Glu Glu Glu Glu
40 45 50

gag gag acc aac atg atc cct ggc agc agg gac aga gca ccg cct cta 248
Glu Glu Thr Asn Met Ile Pro Gly Ser Arg Asp Arg Ala Pro Pro Leu
55 60 65

cag tgc tac ttc tgc caa gtg ctt cac agc ggg gag agc tgc aac gag 296
Gln Cys Tyr Phe Cys Gln Val Leu His Ser Gly Glu Ser Cys Asn Glu
70 75 80 85

aca cag aga tgc tcc agc agc aag ccc ttc tgt atc aca gtc atc tcc 344
Thr Gln Arg Cys Ser Ser Ser Lys Pro Phe Cys Ile Thr Val Ile Ser
90 95 100

cat ggc aaa act gac aca ggt gtc ctg acg acc tac tcec atg tgg tgt 392
His Gly Lys Thr Asp Thr Gly Val Leu Thr Thr Tyr Ser Met Trp Cys
105 110 115

act gat acc tgc cag ccc atc gtg aag aca gtg gac agc acc caa atg 440
Thr Asp Thr Cys Gln Pro Ile Val Lys Thr Val Asp Ser Thr Gln Met
120 125 130

acc cag acc tgt tgc cag tcc aca ctc tgc aat att cca ccc tgg cag 488
Thr Gln Thr Cys Cys Gln Ser Thr Leu Cys Asn Ile Pro Pro Trp Gln
135 140 145

agc ccc caa atc cac aac cct ctg ggt ggc cgg gca gac agc ccc ttg 536
Ser Pro Gln Ile His Asn Pro Leu Gly Gly Arg Ala Asp Ser Pro Leu
150 155 160 165

aag ggt ggg acc aga cat cct caa ggt gac agg ttt agc cac ccc cag 584
Lys Gly Gly Thr Arg His Pro Gln Gly Asp Arg Phe Ser His Pro Gln
170 175 180

gtt gtc aag gtt act cat cet cag agt gat ggg get cac ttg tet aag 632
Val Val Lys Val Thr His Pro Gln Ser Asp Gly Ala His Leu Ser Lys
185 190 195

ggt ggc aag get aac cag cce cag gga aat ggg gcc gga tte cet gea 680
Gly Gly Lys Ala Asn Gln Pro Gln Gly Asn Gly Ala Gly Phe Pro Ala
200 205 210

ggce tgg age aaa ttt ggt aac gta gtt cte ctg cte ace tte cte ace 728
Gly Trp Ser Lys Phe Gly Asn Val Val Leu Leu Leu Thr Phe Leu Thr
215 220 225

agt ctg tgg gca tca ggg gcc taaagactecg tcctceccca accaggacce 779
Ser Leu Trp Ala Ser Gly Ala
230 235

ttcagcettt cctccctgac aaccagette agagaataaa cttgaatgte ttttgcecatce 839

taaaaaaaaa aaaaaaaaaa aaaaaagcgg ccgee 874

<210> SEQ ID NO 3

<211> LENGTH: 25

<212> TYPE: DNA

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

<223> OTHER INFORMATION: synthetic

<400> SEQUENCE: 3

cgtatgttgt gtggaattgt gageg 25

«210> SEQ ID NO 4

<211> LENGTH: 25

<212> TYPE: DNA

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

<223> OTHER INFORMATION: synthetic

<400> SEQUENCE: 4
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gatgtgctge aaggcgatta agttg

<210> SEQ ID NO 5

<211> LENGTH: 28

<212> TYPE: DNA

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

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 5

gccgecagtg tgctggaatt cggctage

<210> SEQ ID NO 6

<211> LENGTH: 28

<212> TYPE: DNA

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

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 6

cgaattctge agatatccat cacactgg

<210> SEQ ID NO 7

<211> LENGTH: 25

<212> TYPE: DNA

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

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 7

ctagagggee caattegece tatag

<210> SEQ ID NO 8

<211> LENGTH: 25

<212> TYPE: DNA

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

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 8

tgagtcgtat tacaattcac tggcce

<210> SEQ ID NO 9

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATION: synthetic

<400> SEQUENCE: 9

gctcoggatee actagtaacg

<210> SEQ ID NO 10

<211> LENGTH: 18

<212> TYPE: DNA

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

<223> OTHER INFORMATION: synthetic

<400> SEQUENCE: 10

tttttttttt tttttttt

25

28

28

25

25

20

18
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<210> SEQ ID NO 11

<211> LENGTH: 25

<212> TYPE: DNA

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

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 11

cgtatgttgt gtggaattgt gagcg

<210> SEQ ID NO 12

<211> LENGTH: 25

<212> TYPE: DNA

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

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 12

gatgtgctgce aaggcgatta agttg

<210> SEQ ID NO 13

<211> LENGTH: 22

<212> TYPE: DNA

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

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 13

gctgcaacga gacacagaga tg

<210> SEQ ID NO 14

<211> LENGTH: 21

<212> TYPE: DNA

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

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 14

cagttttgee atgggagatg a

<210> SEQ ID NO 15

<211> LENGTH: 26

<212> TYPE: DNA

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

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 15

ccagcagcaa gcccttetgt atcaca

<210> SEQ ID NO 16

<211> LENGTH: 20

<212> TYPE: DNA

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

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 16
cggctaccac atccaaggaa
<210> SEQ ID NO 17
<211> LENGTH: 18

<212> TYPE: DNA
<213> ORGANISM: Artificial Seguence

25

25

22

21

26

20
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<220> FEATURE:

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 17

gctggaatta ccgegget 18

<210> SEQ ID NO 18

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATICN: synthetic

<400> SEQUENCE: 18

tgctggcace agacttgcce tc 22

<210> SEQ ID NO 19

<211> LENGTH: 874

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 19

agatcgcttg gggaagccac ctgtcttgtc ggactcagtce ctactttcga gagtcccgac 60

aggaggacta gaacgatgag tcacctgteg gtcecctegte gaccegtgtt cttegacege 120

tacacctgga cctcgatctc gcgatgtcga tgctactact gccactactg ctactactgce 180

tactacttet tetecettete ctectetggt tgtactaggg acegtegtece ctgtetegtyg 240

gcggagatgt cacgatgaag acggttcacg aagtgtcgee cctetegacg ttgetetgtg 300

tetetacgag gtegtegtte gggaagacat agtgtcagta gagggtaccg ttttgactgt 360

gtccacagga ctgetggatg aggtacacca catgactatg gacggteggg tagecacttet 420

gtcacctgte gtgggtttac tgggtctgga caacggtcag gtgtgagacg ttataaggtg 480

ggaccgtete gggggtttag gtgttgggag acccaccgge cegtetgteg gggaacttece 540

caccectggte tgtaggagtt ccactgtcca aatcggtggg ggtccaacag ttccaatgag 600

taggagtetce actaccccga gtgaacagat tcccaccgtt ccgattggte ggggtcecett 660

taccecggece taagggacgt ccgacctegt ttaaaccatt gcatcaagag gacgagtgga 720

aggagtggte agacacccgt agtccccgga tttetgageca ggagggggtt ggtcctggga 780

agtcggaaag gagggactgt tggtcgaagt ctcttatttg aacttacaga aaacggtaga 840

tttttttttt tttttttttt tttttegeeg gegg 874

What is claimed is:

1. A method for screening a subject for a cardiac, renal or
inflammatory disease characterized by the differential
expression of the polypeptide of SEQ ID NO: 1 or an
endogenous homologue thereof, comprising the steps of:

measuring the expression in the subject of said polypep-
tide or said endogenous; and

determining the relative expression of said polypeptide or
said endogenous homologue in the subject compared to
its expression in normal subjects, or compared to its
expression in the same subject at an earlier stage of
development of the cardiac, renal or inflammatory
disease.

2. The method of claim 1 wherein said subject is human
and said endogenous homologue is a2 human homologue of
the rat protein of SEQ ID NO: 1.

3. An array comprising one or more oligonucleotides
complementary to reference RNA or DNA encoding a
protein of SEQ ID NO: 1 or another mammalian (e.g.
human) homologue thereof, where the reference DNA or
RNA sequences are obtained from both a biological sample
from a normal subject and a biological sample from a subject
exhibiting a cardiac, renal, or inflammatory disease, or from
biological samples taken at different stages of a cardiac,
renal, or inflammatory disease.

4. A method for detecting cardiac, kidney, or inflamma-
tory disease in a human test patient comprising the steps of:
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providing an array of oligonucleotides at known locations
on a substrate, which array comprises oligonucleotides
complementary to reference DNA or RNA sequences
encoding a human homologue of the protein of SEQ ID
NO: 1, where the reference DNA or RNA sequences are
obtained from both a biological sample from a normal
patient and a biological sample from a patient poten-
tially exhibiting cardiac, renal, or inflammatory dis-
ease, or from a test patient exhibiting cardiac, renal, or
inflammatory disease, taken at different stages of such
disecase;

exposing the array, under hybridization conditions, to a
first sample of cDNA probes constructed from mRNA
obtained from a biological sample from a correspond-
ing biological sample of a normal patient or from a test
patient at a certain stage of the disease;

exposing the array, under hybridization conditions, to a
second sample of cDNA probes constructed from
mRNA obtained from a biological sample obtained
from the test;

quantifying any hybridization between the first sample of
c¢DNA probes and the second sample of cDNA probes
with the oligonucleotide probes on the array; and
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determining the relative expression of genes encoding the
human homologue of the protein of SEQ ID NO: 1 in
the biological samples from the normal patient and the
test patient, or in the biological samples taken from the
test patient at different stages of the disease.

5. A diagnostic kit for the detection of a cardiac, kidney

or inflammatory disease comprising an array of claim 3.

6. The diagnostic kit of claim 5 further comprising at least

one of the following components:

(2) an oligonucleotide probe;

(b) a PCR reagent;

(c) a detectable label;

(d) a biological sample taken from a human subject;

(e) an antibody to a polypeptide of SEQ ID NO: 1 or a
further mammalian homologue thereof.
7. The diagnostic kit of claim 4 wherein said biological

sample is from blood or a tissue.

8. The diagnostic kit of claim 7 wherein said tissue is a

cardiac tissue.

9. The diagnostic kit of claim 8 wherein said cardiac tissue

is a left ventricular tissue.

L S S T



LR EH(F)

[ i (S RIR) A ()

RE(EFR)AGE)

HA R E(FRR)AGE)

[FRIK88 A

L5
S\EREERE

BEG®F)

DWRE

US20050158729A1 NI (»&E)B
US10/775973 RiEH
STANTONK E

KAPOUN ANNH &

STANTON LAWRENCE W.
KAPOUNZ.

STANTON LAWRENCE W.
KAPOUNZ.

STANTON LAWRENCE W
KAPOUN ANN M

STANTON, LAWRENCE W.
KAPOUN, ANN M.

C12Q1/68 GO1N33/53 GO1N33/567 GO1N33/68
C12Q1/6883 C12Q2600/158 GO1N2800/347 GO1N33/6893
09/665976 2000-09-20 US

Espacenet  USPTO

patsnap

2005-07-21

2004-02-09

A% 8055 R B S BEP00188_D12BBMH WA T | LURIXEE T Eib UKALRAVLLI LLLSGQPGSS WAQEAGDVOL ELERYSYDDD GDDDODDDEE
WEZMERMMEME , AREBENNSEER, XRAESR=%

XERFHAENFREEEDHAET &0 , BERAMRREF

AR,

EEEEETNMIP GSRORAPPLQ CYFCQVIHSG ESCNETQRCS SSKPECITVI

SHGKTDTGVL TTYSMHCTDT CQPIVKTUDS TQMTQTCCOS TLCNIPPHQS

PQIHNPLGGR ADSPLKGGTR HPQGDRFSHP QVVKVTHPQS DGAKLSKGGK

ANQPQGNGAG FPAGESKFGN VVLLLTFLTS LWAS@A

FIG. 1


https://share-analytics.zhihuiya.com/view/808807a5-7718-4b16-9802-64b7c5d522b1
https://worldwide.espacenet.com/patent/search/family/034749119/publication/US2005158729A1?q=US2005158729A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220050158729%22.PGNR.&OS=DN/20050158729&RS=DN/20050158729

