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(57) ABSTRACT

This invention pertains to methods and compositions for the
diagnosis and treatment of cardiovascular conditions. More
specifically, the invention relates to isolated molecules that
can be used to diagnose and/or treat cardiovascular conditions
including cardiac hypertrophy, myocardial infarction, stroke,
arteriosclerosis, and heart failure.
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METHODS FOR DIAGNOSIS OF
CARDIOVASCULAR DISEASE

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 10/024,607 filed on Nov. 8, 2001, cur-
rently pending, which claims priority under 35 U.S.C. §119
(e) from Provisional U.S. Patent Application Ser. No. 60/247,
457 filed on Nov. 9, 2000, now expired. The entire contents of
both of which are herein incorporated by reference.

GOVERNMENT SUPPORT

[0002] This invention was made with government support
under grant number HL054759 awarded by The National
Institute of Health. The government has certain rights in the
invention.

FIELD OF THE INVENTION

[0003] This invention relates to methods and compositions
for the diagnosis and treatment of cardiovascular conditions.
More specifically, the invention relates to isolated molecules
that can be used to treat cardiovascular conditions including
cardiac hypertrophy, myocardial infarction, stroke, arterio-
sclerosis, and heart failure.

BACKGROUND OF THE INVENTION

[0004] Despite significant advances in therapy, cardiovas-
cular disease remains the single most common cause of mor-
bidity and mortality in the developed world. Thus, prevention
and therapy of cardiovascular conditions such as myocardial
infarction and stroke is an area of major public health impor-
tance. Currently, several risk factors for future cardiovascular
disorders have been described and are in wide clinical use in
the detection of individuals at high risk. Such screening tests
include evaluations of total and HDL cholesterol levels. How-
ever, a large number of cardiovascular disorders occur in
individuals with apparently low to moderate risk profiles, and
ability to identify such patients is limited. Moreover, accu-
mulating data suggests that the beneficial effects of certain
preventive and therapeutic treatments for patients at risk for
or known to have cardiovascular disorders differs in magni-
tude among different patient groups. At this time, however,
data describing diagnostic tests to determine whether certain
therapies can be expected to be more or less effective are
lacking.

SUMMARY OF THE INVENTION

[0005] This invention provides methods and compositions
for the diagnosis and treatment of cardiovascular conditions.
More specifically, a number of genes were identified that are
upregulated in cardiac cells when the cells are subjected to
mechanically-induced deformation. In view of these discov-
eries, it is believed that the molecules of the present invention
can be used to treat vascular and cardiovascular conditions
including cardiac hypertrophy, myocardial infarction, stroke,
arteriosclerosis, and heart failure.

[0006] Additionally, methods for using these molecules in
the diagnosis of any of the foregoing vascular and cardiovas-
cular conditions, are also provided.

[0007] Furthermore, compositions useful in the preparation
of therapeutic preparations for the treatment of the foregoing
conditions, are also provided.

Jul. 30, 2009

[0008] The present invention thus involves, in several
aspects, polypeptides, isolated nucleic acids encoding those
polypeptides, functional modifications and variants of the
foregoing, useful fragments of the foregoing, as well as thera-
peutics and diagnostics relating thereto.

[0009] According to one aspect of the invention, a method
of diagnosing a condition characterized by aberrant expres-
sion of a nucleic acid molecule or an expression product
thereof (or of unique fragments of the foregoing molecules
thereof), is provided. The method involves contacting a bio-
logical sample from a subject with an agent, wherein said
agent specifically binds to said nucleic acid molecule, an
expression product thereof, or a fragment of an expression
product thereof, and measuring the amount of bound agent
and determining therefrom if the expression of said nucleic
acid molecule or of an expression product thereof'is aberrant,
aberrant expression being diagnostic of the disorder, wherein
the nucleic acid molecule is at least one nucleic acid molecule
selected from the group consisting of Fit-1 (SEQ ID NOs: 1
and 2 for Fit-1S; SEQ ID NOs: 3 and 4 for Fit-1M), vacuolar
ATPase (SEQ ID NOs: 5 and 6), CD44 (SEQID NOs: 7 and
8), Lot-1 (SEQ ID NOs: 9 and 10), AA892598 (SEQ ID NO:
11), and Mrg-1 (SEQ ID NO: 12). In some embodiments, the
disorder is a cardiovascular condition selected from the group
consisting of myocardial infarction, stroke, arteriosclerosis,
and heart failure. In one embodiment, the disorder is cardiac
hypertrophy. In certain embodiments, biological samples
include biopsy samples, and biological fluids such as blood.

[0010] According to still another aspect of the invention, a
method for determining a stage (e.g., regression, progression
or onset) of a cardiovascular condition in a subject character-
ized by aberrant expression of a nucleic acid molecule or an
expression product thereof (or of unique fragments of the
foregoing molecules thereof), is provided. The method
involves monitoring a sample from a patient for a parameter
selected from the group consisting of (i) a nucleic acid mol-
ecule selected from the group consisting of Fit-1, vacuolar
ATPase, CD44, Lot-1, AA892598, and Mrg-1 (or a unique
fragment thereof), (ii) a polypeptide encoded by the nucleic
acid, (ii1) a peptide derived from the polypeptide (or of a
unique fragment thereof), and (iv) an antibody which selec-
tively binds the polypeptide or peptide (or a unique fragment
thereof), as a determination of a stage (e.g., regression, pro-
gression or onset) of said cardiovascular condition in the
subject. In some embodiments, the sample is a biological
fluid or a tissue as described in any of the foregoing embodi-
ments. In certain embodiments, the step of monitoring com-
prises contacting the sample with a detectable agent selected
from the group consisting of (a) an isolated nucleic acid
molecule which selectively hybridizes under stringent condi-
tions to the nucleic acid molecule of (i), (b) an antibody which
selectively binds the polypeptide of (ii), or the peptide of (iii),
and (c) a polypeptide or peptide which binds the antibody of
(iv). The antibody, polypeptide, peptide, or nucleic acid can
be labeled with a radioactive label or an enzyme. In further
embodiments, the method further comprises assaying the
sample for the peptide. In still further embodiments, moni-
toring the sample occurs over a period of time.

[0011] According to another aspect of the invention, a kitis
provided. The kit comprises a package containing an agent
that selectively binds to any of the foregoing isolated nucleic
acids (Fit-1, vacuolar ATPase, CD44, Lot-1, AA892598, and
Mrg-1), or expression products thereof, and a control for
comparing to a measured value of binding of said agent any of
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the foregoing isolated nucleic acids or expression products
thereof. In some embodiments, the control is a predetermined
value for comparing to the measured value. In certain
embodiments, the control comprises an epitope of the expres-
sion product of any of the foregoing isolated nucleic acids.
[0012] According to one aspect of the invention, a method
for treating a cardiovascular condition, is provided. The
method involves administering to a subject in need of such
treatment a molecule selected from the group consisting of
Fit-1 (alternatively referred to hereinas T1/ST2), CD44, Lot-
1, AA892598, and Mrg-1, in an amount effective to treat the
cardiovascular condition. In certain embodiments, the cardio-
vascular condition is selected from the group consisting of
myocardial infarction, stroke, arteriosclerosis, and heart fail-
ure. In one embodiment, the molecule administered is vacu-
olar ATPase. In some embodiments, the method further com-
prises co-administering an agent selected from the group
consisting of an anti-inflammatory agent, an anti-thrombotic
agent, an anti-platelet agent, a fibrinolytic agent, a lipid
reducing agent, a direct thrombin inhibitor, a glycoprotein
IIb/Ia receptor inhibitor, an agent that binds to cellular adhe-
sion molecules and inhibits the ability of white blood cells to
attach to such molecules, a calcium channel blocker, a beta-
adrenergic receptor blocker, a cyclooxygenase-2 inhibitor, or
an angiotensin system inhibitor.

[0013] According to another aspect of the invention, a
method for treating cardiac hypertrophy, is provided. The
method involves administering to a subject in need of such
treatment an agent that increases expression of a nucleic acid
molecule selected from the group consisting of Fit-1, vacu-
olar ATPase, CD44, Lot-1, AA892598, and Mrg-1, or an
expression product thereof, in an amount effective to treat
cardiac hypertrophy in the subject.

[0014] According to a further aspect of the invention, a
method for treating a subject to reduce the risk of a cardio-
vascular condition developing in the subject, is provided. The
method involves administering to a subject that expresses
decreased levels of a molecule selected from the group con-
sisting of Fit-1, vacuolar ATPase, CD44, Lot-1, AA892598,
and Mrg-1, an agent for reducing the risk of the cardiovascu-
lar disorder in an amount effective to lower the risk of the
subject developing a future cardiovascular disorder, wherein
the agent is an anti-inflammatory agent, an anti-thrombotic
agent, an anti-platelet agent, a fibrinolytic agent, a lipid
reducing agent, a direct thrombin inhibitor, a glycoprotein
1Ib/I11a receptor inhibitor, an agent that binds to cellular adhe-
sion molecules and inhibits the ability of white blood cells to
attach to such molecules, a calcium channel blocker, a beta-
adrenergic receptor blocker, a cyclooxygenase-2 inhibitor, or
an angiotensin system inhibitor, or an agent that increases
expression of a molecule selected from the group consisting
of Fit-1, vacuolar ATPase, CD44, Lot-1, AA892598, and
Mrg-1.

[0015] According to one aspect of the invention, a method
for identifying a candidate agent useful in the treatment of a
cardiovascular condition, is provided. The method involves
determining expression of a set of nucleic acid molecules in a
cardiac cell or tissue under conditions which, in the absence
ofa candidate agent, permit a first amount of expression of the
set of nucleic acid molecules, wherein the set of nucleic acid
molecules comprises at least one nucleic acid molecule
selected from the group consisting of Fit-1, vacuolar AT Pase,
CD44, Lot-1, AA892598, and Mrg-1, contacting the cardiac
cell or tissue with the candidate agent, and detecting a test
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amount of expression of the set of nucleic acid molecules,
wherein an increase in the test amount of expression in the
presence of the candidate agent relative to the first amount of
expression indicates that the candidate agent is useful in the
treatment of the cardiovascular condition. In certain embodi-
ments, the cardiovascular condition is selected from the
group consisting of cardiac hypertrophy (e.g., maladaptive
hypertrophy), myocardial infarction, stroke, arteriosclerosis,
and heart failure. In some embodiments, the set of nucleic
acid molecules comprises at least two, at least three, at least
four, or even at least five nucleic acid molecules, each
selected from the group consisting of Fit-1, vacuolar ATPase,
CD44, Lot-1, AA892598, and Mrg-1.

[0016] According to another aspect of the invention, a phar-
maceutical composition is provided. The composition com-
prises an agent comprising an isolated nucleic acid molecule
selected from the group consisting of Fit-1, vacuolar ATPase,
CD44, Lot-1, AA892598, and Mrg-1, or an expression prod-
uct thereof, in a pharmaceutically effective amount to treat a
cardiovascular condition, and a pharmaceutically acceptable
carrier. In some embodiments, the agent is an expression
product of the isolated nucleic acid molecule selected from
the group consisting of Fit-1, vacuolar ATPase, CD44, Lot-1,
AAR92598, and Mrg-1. In certain embodiments, the cardio-
vascular condition is selected from the group consisting of
cardiac hypertrophy, myocardial infarction, stroke, arterio-
sclerosis, and heart failure.

[0017] Accordingtoa further aspect of the invention, meth-
ods for preparing medicaments useful in the treatment of a
cardiovascular condition are also provided.

[0018] According to still another aspect of the invention, a
solid-phase nucleic acid molecule array, is provided. The
array consists essentially of a set of nucleic acid molecules,
expression products thereof, or fragments (of either the
nucleic acid or the polypeptide molecule) thereof, wherein at
least two and as many as all of the nucleic acid molecules
selected from the group consisting of Fit-1, vacuolar AT Pase,
CD44, Lot-1, AA892598, and Mrg-1 (including expression
products thereof, or fragments thereof), are fixed to a solid
substrate. In some embodiments, the solid-phase array further
comprises at least one control nucleic acid molecule. In cer-
tain embodiments, the set of nucleic acid molecules com-
prises at least three, at least four, or even at least five nucleic
acid molecules, each selected from the group consisting of
Fit-1, vacuolar ATPase, CD44, Lot-1, AA892598, and Mrg-1.
In preferred embodiments, the set of nucleic acid molecules
comprises a maximum number of 100 different nucleic acid
molecules. In important embodiments, the set of nucleic acid
molecules comprises a maximum number of 10 different
nucleic acid molecules.

[0019] Incertain embodiments, the solid substrate includes
a material selected from the group consisting of glass, silica,
aluminosilicates, borosilicates, metal oxides such as alumina
and nickel oxide, various clays, nitrocellulose, and nylon.
Preferably the substrate is glass. In some embodiments, the
nucleic acid molecules are fixed to the solid substrate by
covalent bonding.

[0020] These and other objects of the invention will be
described in further detail in connection with the detailed
description of the invention.

BRIEF DESCRIPTION OF THE SEQUENCES

[0021] SEQ ID NO:1 is the nucleotide sequence of the rat
Fit-1S cDNA.
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[0022] SEQ ID NO:2 is the predicted amino acid sequence
ofthe translation product of rat Fit-1S ¢cDNA (SEQ ID NO:1).
[0023] SEQ ID NO:3 is the nucleotide sequence of the rat
Fit-1M cDNA.

[0024] SEQ ID NO:4 is the predicted amino acid sequence
of the translation product of the rat Fit-1M cDNA (SEQ ID
NO:3).

[0025] SEQ ID NO:5 is the nucleotide sequence of the rat
vacuolar ATPase cDNA (GenBank Acc. No. Y12635).
[0026] SEQ ID NO:6 is the predicted amino acid sequence
of the translation product of the rat vacuolar ATPase cDNA
(SEQ ID NO:5).

[0027] SEQ ID NO:7 is the nucleotide sequence of the rat
glycoprotein CD44 ¢cDNA (GenBank Acc. No. M61875).
[0028] SEQ ID NO:8 is the predicted amino acid sequence
ofthe translation product of the rat glycoprotein CD44 cDNA
(SEQ ID NO:7).

[0029] SEQ ID NO:9 is the nucleotide sequence of the rat
Lot-1 cDNA (GenBank Acc. No. U72620).

[0030] SEQ ID NO: 10 is the predicted amino acid
sequence of the translation product of the rat Lot-1 cDNA
(SEQ ID NO:9).

[0031] SEQ ID NO:11 is the nucleotide sequence of the rat
AAB892598 (EST196401) cDNA.

[0032] SEQ IDNO:12 is the nucleotide sequence of the rat
Mrg-1 cDNA (GenBank Acc. No. AA900476).

[0033] SEQ ID NO:13 is the nucleotide sequence of the
mouse ST2 cDNA (GenBank Acc. No. Y07519).

[0034] SEQ ID NO: 14 is the nucleotide sequence of the
mouse ST2L cDNA (GenBank Acc. No. D13695).

[0035] SEQ ID NO:15 is the nucleotide sequence of the
bovine vacuolar H+-ATPase ¢cDNA (GenBank Acc. No.
M88690).

[0036] SEQ ID NO:16 is the nucleotide sequence of the
human vacuolar H+-ATPase ¢cDNA (GenBank Acc. No.
NM__001693).

[0037] SEQ ID NQO: 17 is the nucleotide sequence of the
mouse vacuolar H+-ATPase ¢cDNA (GenBank Acc. No.
NM__007509).

[0038] SEQ ID NO:18 is the nucleotide sequence of the
human vacuolar H+-ATPase cDNA (56,000 subunit -HOS57)
(GenBank Acc. No. 1.35249).

[0039] SEQ ID NO:19 is the nucleotide sequence of the
human vacuolar H+-ATPase ¢cDNA (B subunit) (GenBank
Acc. No. M60346).

[0040] SEQ ID NO:20 is the nucleotide sequence of the
bovine vacuolar H+-ATPase ¢cDNA (B subunit) (GenBank
Acc. No. M83131).

[0041] SEQ ID NO:21 is the nucleotide sequence of the
gallus vacuolar H+-ATPase ¢cDNA (GenBank Acc. No.
U61724).

[0042] SEQ ID NO:22 is the nucleotide sequence of the
human CD44R ¢DNA (GenBank Acc. No. X56794).

[0043] SEQ ID NO:23 is the nucleotide sequence of the
human CD44 cDNA (GenBank Acc. No. U40373).

[0044] SEQ ID NO:24 is the nucleotide sequence of the
mouse CD44 cDNA (GenBank Acc. No. M27129).

[0045] SEQ ID NO:25 is the nucleotide sequence of the
hamster CD44 ¢cDNA (GenBank Acc. No. M33827).

[0046] SEQ ID NO:26 is the nucleotide sequence of the
human LOT1 cDNA (GenBank Acc. No. U72621).

[0047] SEQ ID NO:27 is the nucleotide sequence of the
human ZAC zinc finger protein cDNA (GenBank Acc. No.
AJ006354).
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[0048] SEQ ID NO:28 is the nucleotide sequence of the
mouse ZACI zinc finger protein cDNA (GenBank Acc. No.
AF147785).

[0049] SEQ ID NO:29 is the nucleotide sequence having
GenBank Acc. No. AF191918.1.

[0050] SEQ ID NO:30 is the nucleotide sequence of the
human putative nucleotide binding protein, estradiol-induced
(E21G3) cDNA (GenBank Acc. No. NM__014366).

[0051] SEQ ID NO:31 is the nucleotide sequence of the
mouse mrg-1 cDNA (GenBank Acc. No. Y15163).

[0052] SEQ ID NO:32 is the nucleotide sequence of the
human p35stj cDNA (GenBank Acc. No. AF129290).
[0053] SEQ ID NO:33 is the nucleotide sequence of the
human p35stj (mrg-1) cDNA  (GenBank Acc. No.
AF109161).

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] FIG. 1 depicts by a Northern Blot the effects of 8%
cyclic mechanical strain on the expression of Fit-1 in cultured
cardiac myocytes over the course of time.

[0055] FIG. 2 depicts by a Northern Blot the effects of 8%
cyclic mechanical strain, angiotensin receptor blockade,
angiotensin II, IL-1b, and phorbal ester, on the expression of
Fit-1 in cultured cardiac myocytes over the course of time.
[0056] FIG. 3 depicts by a Northern Blot the effects of 8%
cyclic mechanical strain, hydrogen peroxide, and TIRON, on
the expression of Fit-1 in cultured cardiac myocytes over the
course of time.

[0057] FIG. 4 depicts by a Northern Blot the effects of
actinomycin D and cyclohexamide on the induction of Fit-1
expression during an 8% cyclic mechanical strain on cardiac
myocytes over the course of time.

[0058] FIG. 5 depicts by a Northern Blot the effects of 8%
cyclic mechanical strain alone and in combination with
IL-1b, and phorbal ester in the absence of strain, on the
expression of Fit-1 in cultured cardiac myocytes over the
course of time.

[0059] FIG. 6 depicts by a Northern Blot the effects of an
8% cyclic mechanical strain on the expression of vacuolar
ATPase in cultured cardiac myocytes over the course of time.
[0060] FIG. 7 depicts a kit embodying features of the
present invention.

[0061] FIG. 8 depicts early (left) and late (right) time
course of the mRNA induction of T2/ST2 by mechanical
strain in cardiac myocytes. Maximal induction occurs at 3
hours, is sustained for 9 hours and declines by 15 hours. Top
panels, T1/ST2 RNA; bottom panels, ethidium bromide. No
str, no strain,

[0062] FIG. 9 depicts mRNA induction of T1/ST2 by
mechanical strain (8%), interleukin-1 (10 ng/ml) and phorbol
ester (PMA, 200 nM) at 1 and 3 hours. PMA>strain>1L-1.
Top panel, T1/ST2 mRNA, bottom panel, ethidium bromide.
[0063] FIG. 10 depicts T1/ST2 may be a gene induced by
NF-kB activation during IL-1/IL-receptor signaling in car-
diac myocytes. IL-1 and strain induced T1/ST2 mRNA in the
presence of infection with control adenovirus (left). With
infection of IkB adenovirus (right), which decreases NF-xB
DNA binding activity, the IL-1 induction of T1/ST2 was
blocked. The strain induction of T1/ST2 was partially
blocked by IkB infection suggesting another pathway for
induction of T1/ST2 by strain. Top panel, T1/ST2 mRNA;
bottom panel, ethidium bromide.
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[0064] FIG. 11 shows expression of T1/st2 protein follow-
ing myocardial infiltration in mice by immunohistochemistry
at 1 day but not 3 days after infarction. 40x magnification.

DETAILED DESCRIPTION OF THE INVENTION

[0065] Theinvention involves the discovery of a number of
genes that are upregulated in cardiac cells when the cells are
subjected to a mechanically-induced strain deformation. In
view of this discovery, it is believed that the molecules of the
present invention can be used to treat cardiovascular condi-
tions including cardiac hypertrophy, myocardial infarction,
stroke, arteriosclerosis, and/or heart failure.

[0066] Additionally, methods for using these molecules in
the diagnosis of any of the foregoing cardiovascular condi-
tions, are also provided.

[0067] Furthermore, compositions useful in the preparation
of therapeutic preparations for the treatment of the foregoing
conditions, are also provided.

[0068] “Upregulated,” as used herein, refers to increased
expression of a gene and/or its encoded polypeptide.
“Increased expression” refers to increasing (i.e., to a detect-
able extent) replication, transcription, and/or translation of
any of the nucleic acids of the invention (Fit-1, vacuolar
ATPase, CD44, Lot-1, AA892598, and Mrg-1), since upregu-
lation of any of these processes results in concentration/
amount increase of the polypeptide encoded by the gene
(nucleic acid). Conversely, “downregulation,” or “decreased
expression” as used herein, refers to decreased expression of
a gene and/or its encoded polypeptide. The upregulation or
downregulation of gene expression can be directly deter-
mined by detecting an increase or decrease, respectively, in
the level of mRNA for the gene, or the level of protein expres-
sion of the gene-encoded polypeptide, using any suitable
means known to the art, such as nucleic acid hybridization or
antibody detection methods, respectively, and in comparison
10 controls.

[0069] A “cardiac cell”, as used herein, refers to a cardi-
omyocyte.

[0070] A “molecule,” as used herein, embraces both
“nucleic acids™ and “polypeptides.”

[0071] “Expression,” as used herein, refers to nucleic acid
and/or polypeptide expression.

[0072] As used herein, a “subject” is a mammal or a non-
human mammal. In all embodiments human nucleic acids,
polypeptides, and human subjects are preferred. Although
only rat sequences are exemplified in the Sequence Listing
and the Examples section, it is believed that the results
obtained using such compositions are predictive of the results
that may be obtained using homologous human sequences.
[0073] In general human homologs and alleles typically
will share at least 80% nucleotide identity and/or at least 85%
amino acid identity to the characterized rat sequences of the
invention. In further instances, human homologs and alleles
typically will share at least 90%, 95%, or even 99% nucle-
otide identity and/or at least 95%, 98%, or even 99% amino
acid identity to the characterized rat sequences, respectively.
The homology can be calculated using various, publicly
available software tools developed by NCBI (Bethesda, Md.).
Exemplary tools include the heuristic algorithm of Altschul S
F, et al., (J Mol Biol, 1990, 215:403-410), also known as
BLAST. Pairwise and ClustalW alignments (BLOSUM30
matrix setting) as well as Kyte-Doolittle hydropathic analysis
can be obtained using public (EMBL, Heidelberg, Germany)
and commercial (e.g., the MacVector sequence analysis soft-
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ware from Oxford Molecular Group/Genetics Computer
Group, Madison, Wis., Accelrys, Inc., San Diego, Calif.).
Watson-Crick complements of the foregoing nucleic acids
also are embraced by the invention.

[0074] In screening for human related genes, such as
homologs and alleles of the rat sequences described else-
where herein, a Southern blot may be performed using strin-
gent conditions, together with a probe. The term “stringent
conditions™ as used herein refers to parameters with which
the art is familiar. Nucleic acid hybridization parameters may
be found in references which compile such methods, e.g.
Molecular Cloning: A Laboratory Manual, J. Sambrook, et
al., eds., Second Edition, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y., 1989, or Current Protocols
in Molecular Biology, F. M. Ausubel, et al., eds., John Wiley
& Sons, Inc., New York. For example, stringent conditions
may refer to hybridization at 65° C. in 6xSSC. Alternatively,
stringent conditions, as used herein, may refer, for example,
to hybridization at 65° C. in hybridization buffer (3.5xSSC,
0.02% Ficoll, 0.02% polyvinyl pyrolidone, 0.02% Bovine
Serum Albumin, 2.5 mM NaH,PO,(pH7), 0.5% SDS, 2 mM
EDTA). SSC is 0.15M sodium chloride/0.15M sodium cit-
rate, pH7; SDS is sodium dodecyl sulphate: and EDTA is
ethylenediaminetetra acetic acid. After hybridization, the
membrane upon which the DNA is transferred is washed at
2xSSC at room temperature and then at 0.1xSSC/0.1xSDS at
temperatures up to 68° C. In a further example, an alternative
to the use of an aqueous hybridization solution is the use of a
formamide hybridization solution. Stringent hybridization
conditions can thus be achieved using, for example, a 50%
formamide solution and 42° C.

[0075] There are other conditions, reagents, and so forth
which can be used, and would result in a similar degree of
stringency. The skilled artisan will be familiar with such
conditions, and thus they are not given here. It will be under-
stood, however, that the skilled artisan will be able to manipu-
late the conditions in a manner to permit the clear identifica-
tion of human homologs and alleles of the rat nucleic acids of
the invention. The skilled artisan also is familiar with the
methodology for screening cells and libraries for expression
of such molecules which then are routinely isolated, followed
by isolation of the pertinent nucleic acid molecule and
sequencing,

[0076] Given the teachings herein of full-length rat cDNA
clones, other mammalian sequences such as the human
(mouse, bovine, etc.) cDNAs corresponding to the related rat
nucleic acids can be isolated from cDNA libraries using stan-
dard colony hybridization techniques, or can be identified
using a homology search, for example, in GenBank using any
of the algorithms described elsewhere herein. For example,
sequences with GenBank Accession numbers Y07519.1
(SEQ ID NO:13) and D13695.1 (SEQ ID NO:14) for Fit-1
homologs), M88690.1 (SEQ ID NO:15), NM_ 001693.1
(SEQ ID NO:16), NM_007509.1 (SEQ ID NO:17),
[.35249.1 (SEQ ID NO:18), M60346.1 (SEQ ID NO:19),
M83131.1 (SEQ ID NO:20 and U61724.1 (SEQ ID NO:21)
for vacuolar ATPase homologs), X56794.1 (SEQ ID NO:22),
U40373.1 (SEQIDNO:23), M27129.1 (SEQIDNO:24), and
M33827.1 (SEQ ID NO:25) for CD44 homologs), U72621.3
(SEQ ID NO:26), AJ006354.1 (SEQ ID NO:27), and
AF147785.1 (SEQ ID NO:28) for Lot-1 homologs),
AF191918.1 (SEQ ID NO:29) and NM__014366.1 (SEQ ID
NO:30) for AA892598 homologs), and Y15163.1 (SEQ ID
NO:31), AF129290.1 (SEQ ID NO:32), and AF109161.1
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(SEQ ID NO:33) for Mrg-1 homologs), can be used inter-
changeably with the homologous rat sequences of the inven-
tion, in all aspects of the invention without departing from the
essence of the invention.

[0077] As used herein with respect to nucleic acids, the
term “isolated” means: (i) amplified in vitro by, for example,
polymerase chain reaction (PCR); (ii) recombinantly pro-
duced by cloning; (iii) purified, as by cleavage and gel sepa-
ration; or (iv) synthesized by, for example, chemical synthe-
sis. An isolated nucleic acid is one which is readily
manipulated by recombinant DNA techniques well known in
the art. Thus, a nucleotide sequence contained in a vector in
which 5' and 3" restriction sites are known or for which poly-
merase chain reaction (PCR) primer sequences have been
disclosed is considered isolated, but a nucleic acid sequence
existing in its native state in its natural host is not. An isolated
nucleic acid may be substantially purified, but need not be.
For example, a nucleic acid that is isolated within a cloning or
expression vector is not pure in that it may comprise only a
tiny percentage of the material in the cell in which it resides.
Such a nucleic acid is isolated, however, as the term is used
herein because it is readily manipulated by standard tech-
niques known to those of ordinary skill in the art.

[0078] According to the invention, expression of any of the
foregoing nucleic acids (i.e., Fit-1, vacuolar ATPase, CD44,
Lot-1, AA892598, and Mrg-1), including unique fragments
of the foregoing, can be determined using different method-
ologies. A “unique fragment,” as used herein, with respect to
anucleic acid is one that is a “signature” for the larger nucleic
acid. For example, the unique fragment is long enough to
assure that its precise sequence is not found in molecules
within the human genome outside of the sequence for each
nucleic acid defined above (Fit-1, vacuolar ATPase, CD44,
Lot-1,AA892598, and Mrg-1, including their human alleles).
Those of ordinary skill in the art may apply no more than
routine procedures to determine if a fragment is unique within
the human genome. Unique fragments, however, exclude
fragments completely composed of nucleotide sequences
previously published as of the filing date of this application.
[0079] Unique fragments can be used as probes in Southern
and Northern blot assays to identify such nucleic acids, or can
beused in amplification assays such as those employing PCR.
As known to those skilled in the art, large probes such as 200,
250, 300 or more nucleotides are preferred for certain uses
such as Southern and Northern blots, while smaller fragments
will be preferred for other uses such as PCR. Unique frag-
ments also can be used to produce fusion proteins for gener-
ating antibodies, or determining binding of the polypeptide
fragments, or for generating immunoassay components.
Likewise, unique fragments can be employed to produce
nonfused fragments of, for example, the Fit-1, vacuolar
ATPase, CD44, Lot-1, AA892598, and Mrg-1 polypeptides,
useful, for example, in the preparation of antibodies, immu-
noassays or therapeutic applications. Unique fragments fur-
ther can be used as antisense molecules to inhibit the expres-
sion of the foregoing nucleic acids and polypeptides
respectively.

[0080] As will be recognized by those skilled in the art, the
size of the unique fragment will depend upon its conservancy
in the genetic code. Thus, some regions of SEQ ID NOs: 1, 3,
5, 7,9, 11 and 12, and complements will require longer
segments to be unique while others will require only short
segments, typically between 12 and 32 nucleotides long (e.g.,
12,13,14,15,16,17,18,19, 20,21, 22, 23,24, 25,26,27, 28,
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29, 30, 31 and 32 bases) or more, up to the entire length of
each of the disclosed sequences. As mentioned above, this
disclosure intends to embrace each and every fragment of
each sequence, beginning at the first nucleotide, the second
nucleotide and so on, up to 8 nucleotides short of the end, and
ending anywhere from nucleotide number 8, 9, 10 and so on
for each sequence, up to the very last nucleotide, (provided
the sequence is unique as described above). For example,
virtually any segment of the region of SEQ ID NO: 1 begin-
ning at nucleotide 1 and ending at nucleotide 2586, or SEQ ID
NO:3 beginning at nucleotide 1 and ending at nucleotide
2065, or complements thereof, that is 20 or more nucleotides
in length will be unique. Those skilled in the art are well
versed in methods for selecting such sequences, typically on
the basis of the ability of the unique fragment to selectively
distinguish the sequence of interest from other sequences in
the human genome of the fragment to those on known data-
bases typically is all that is necessary, although in vitro con-
firmatory hybridization and sequencing analysis may be per-
formed.

[0081] As used herein with respect to polypeptides, the
term “isolated” means separated from its native environment
in sufficiently pure form so that it can be manipulated or used
for any one of the purposes of the invention. Thus, isolated
means sufficiently pure to be used (i) to raise and/or isolate
antibodies, (ii) as a reagent in an assay, (iii) for sequencing,
(iv) as a therapeutic, etc.

[0082] Incertain aspects, the invention embraces antisense
oligonucleotides that selectively bind to a nucleic acid mol-
ecule encoding a polypeptide, to decrease the polypeptide’s
activity.

[0083] As used herein, the terms “antisense molecules,”
“antisense oligonucleotide,” and “antisense” describe an oli-
gonucleotide that is an oligoribonucleotide, oligodeoxyribo-
nucleotide, modified oligoribonucleotide, or modified oli-
godeoxyribonucleotide which  hybridizes  under
physiological conditions to DNA comprising a particular
gene or to an mRNA transcript of that gene and, thereby,
inhibits the transcription of that gene and/or the translation of
that mRNA. The antisense molecules are designed so as to
interfere with transcription or translation of a target gene
upon hybridization with the target gene or transcript. Those
skilled in the art will recognize that the exact length of an
antisense oligonucleotide and its degree of complementarity
with its target will depend upon the specific target selected,
including the sequence of the target and the particular bases
which comprise that sequence. It is preferred that an antisense
oligonucleotide be constructed and arranged so as to bind
selectively with a target under physiological conditions, i.e.,
to hybridize substantially more to the target sequence than to
any other sequence in the target cell under physiological
conditions. Based upon SEQID NOs: 1,3, 5,7,9, 11 and 12,
or upon allelic or homologous genomic and/or cDNA
sequences, one of skill in the art can easily choose and syn-
thesize any of a number of appropriate antisense molecules
foruse in accordance with the present invention. Inorder to be
sufficiently selective and potent for inhibition, such antisense
oligonucleotides should comprise at least 10 and, more pref-
erably, at least 15 consecutive bases which are complemen-
tary to the target, although in certain cases modified oligo-
nucleotides as short as 7 bases in length have been used
successfully as antisense oligonucleotides (Wagner et al.,
Nat. Med, 1995, 1(11):1116-1118; Nat. Biotech., 1996,
14:840-844). Most preferably, the antisense oligonucleotides
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comprise a complementary sequence of 20-30 bases.
Although oligonucleotides may be chosen which are anti-
sense to any region of the gene or mRNA transcripts, in
preferred embodiments the antisense oligonucleotides corre-
spond to N-terminal or 5' upstream sites such as translation
initiation, transcription initiation or promoter sites. In addi-
tion, 3'-untranslated regions may be targeted by antisense
oligonucleotides. Targeting to mRNA splicing sites has also
been used in the art but may be less preferred if alternative
mRNA splicing occurs. In addition, the antisense is targeted,
preferably, to sites in which mRNA secondary structure is not
expected (see, e.g., Sainio et al., Cell Mol. Neurobiol. 14(5):
439-457, 1994) and at which proteins are not expected to
bind. Finally, although, SEQ ID NOs: 1,3,5,7,9, 11 and 12
disclose cDNA sequences, one of ordinary skill in the art may
easily derive the genomic DNA corresponding to the forego-
ing sequences. Thus, the present invention also provides for
antisense oligonucleotides which are complementary to the
genomic DNA corresponding to SEQ ID NOs: 1,3, 5,7,9, 11
and 12. Similarly, antisense to allelic or homologous human
¢DNAs and genomic DNAs are enabled without undue
experimentation.

[0084] In one set of embodiments, the antisense oligo-
nucleotides of the invention may be composed of “natural”
deoxyribonucleotides, ribonucleotides, or any combination
thereof. That is, the 5' end of one native nucleotide and the 3'
end of another native nucleotide may be covalently linked, as
in natural systems, via a phosphodiester internucleoside link-
age. These oligonucleotides may be prepared by art recog-
nized methods which may be carried out manually or by an
automated synthesizer. They also may be produced recombi-
nantly by vectors.

[0085] In preferred embodiments, however, the antisense
oligonucleotides of the invention also may include “modi-
fied” oligonucleotides. That is, the oligonucleotides may be
modified in anumber of ways which do not prevent them from
hybridizing to their target but which enhance their stability or
targeting or which otherwise enhance their therapeutic effec-
tiveness.

[0086] Theterm “modified oligonucleotide” as used herein
describes an oligonucleotide in which (1) at least two of its
nucleotides are covalently linked via a synthetic internucleo-
side linkage (i.e., a linkage other than a phosphodiester link-
age between the 5' end of one nucleotide and the 3' end of
another nucleotide) and/or (2) a chemical group not normally
associated with nucleic acids has been covalently attached to
the oligonucleotide. Preferred synthetic internucleoside link-
ages are phosphorothioates, alkylphosphonates, phospho-
rodithioates, phosphate esters, alkylphosphonothioates,
phosphoramidates, carbamates, carbonates, phosphate tri-
esters, acetamidates, carboxymethyl esters and peptides.
[0087] The term “modified oligonucleotide” also encom-
passes oligonucleotides with a covalently modified base and/
or sugar. For example, modified oligonucleotides include oli-
gonucleotides having backbone sugars which are covalently
attached to low molecular weight organic groups other than a
hydroxyl group at the 3' position and other than a phosphate
group at the 5' position. Thus modified oligonucleotides may
include a 2'-B-alkylated ribose group. In addition, modified
oligonucleotides may include sugars such as arabinose in
place of ribose. The present invention, thus, contemplates
pharmaceutical preparations containing modified antisense
molecules that are complementary to and hybridizable with,
under physiological conditions, nucleic acids encoding the
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polypeptides with SEQ ID NOs: 2, 4, 6,8, and/or 10, together
with pharmaceutically acceptable carriers.

[0088] Antisense oligonucleotides may be administered as
part of a pharmaceutical composition. Such a pharmaceutical
composition may include the antisense oligonucleotides in
combination with any standard physiologically and/or phar-
maceutically acceptable carriers which are known in the art.
The compositions should be sterile and contain a therapeuti-
cally effective amount of the antisense oligonucleotides in a
unit of weight or volume suitable for administration to a
patient. The term “pharmaceutically acceptable” means a
non-toxic material that does not interfere with the effective-
ness of the biological activity of the active ingredients. The
term “physiologically acceptable” refers to a non-toxic mate-
rial that is compatible with a biological system such as a cell,
cell culture, tissue, or organism. The characteristics of the
carrier will depend on the route of administration. Physiologi-
cally and pharmaceutically acceptable carriers include dilu-
ents, fillers, salts, buffers, stabilizers, solubilizers, and other
materials which are well known in the art.

[0089] Theinvention also involves expression vectors cod-
ing for proteins encoded by the nucleic acids corresponding
to SEQ ID NOs: 1,3, 5,7, 9, 11 and/or 12, fragments and
variants thereof, and host cells containing those expression
vectors. Virtually any cells, prokaryotic or eukaryotic, which
can be transformed with heterologous DNA or RNA and
which can be grown or maintained in culture, may be used in
the practice of the invention. Examples include bacterial cells
such as Escherichia coli and mammalian cells such as mouse,
hamster, pig, goat, primate, etc. They may be of awide variety
of tissue types, including mast cells, fibroblasts, oocytes and
lymphocytes, and they may be primary cells or cell lines.
Specific examples include CHO cells and COS cells. Cell-
free transcription systems also may be used in lieu of cells.

[0090] As used herein, a “vector” may be any of a number
of nucleic acids into which a desired sequence may be
inserted by restriction and ligation for transport between dif-
ferent genetic environments or for expression in a host cell.
Vectors are typically composed of DNA although RNA vec-
tors are also available. Vectors include, but are not limited to,
plasmids, phagemids and virus genomes. A cloning vector is
one which is able to replicate in a host cell, and which is
further characterized by one or more endonuclease restriction
sites at which the vector may be cut in a determinable fashion
and into which a desired DNA sequence may be ligated such
that the new recombinant vector retains its ability to replicate
in the host cell. In the case of plasmids, replication of the
desired sequence may occur many times as the plasmid
increases in copy number within the host bacterium or just a
single time per host before the host reproduces by mitosis. In
the case of phage, replication may occur actively during a
lytic phase or passively during a lysogenic phase. An expres-
sion vector is one into which a desired DNA sequence may be
inserted by restriction and ligation such that it is operably
joined to regulatory sequences and may be expressed as an
RNA transcript. Vectors may further contain one or more
marker sequences suitable for use in the identification of cells
which have or have not been transformed or transfected with
the vector. Markers include, for example, genes encoding
proteins which increase or decrease either resistance or sen-
sitivity to antibiotics or other compounds, genes which
encode enzymes whose activities are detectable by standard
assays known in the art (e.g., p-galactosidase or alkaline
phosphatase), and genes which visibly affect the phenotype
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of transformed or transfected cells, hosts, colonies or plaques
(e.g., green fluorescent protein). Preferred vectors are those
capable of autonomous replication and expression of the
structural gene products present in the DNA segments to
which they are operably joined.

[0091] As used herein, a coding sequence and regulatory
sequences are said to be “operably joined” when they are
covalently linked in such a way as to place the expression or
transcription of the coding sequence under the influence or
control of the regulatory sequences. If it is desired that the
coding sequences be translated into a functional protein, two
DNA sequences are said to be operably joined if induction of
a promoter in the 5' regulatory sequences results in the tran-
scription of the coding sequence and if the nature of the
linkage between the two DNA sequences does not (1) resultin
the introduction of a frame-shift mutation, (2) interfere with
the ability of the promoter region to direct the transcription of
the coding sequences, or (3) interfere with the ability of the
corresponding RNA transcript to be translated into a protein.
Thus, a promoter region would be operably joined to a coding
sequence if the promoter region were capable of effecting
transcription of that DNA sequence such that the resulting
transcript might be translated into the desired protein or
polypeptide.

[0092] The precise nature of the regulatory sequences
needed for gene expression may vary between species or cell
types, but shall in general include, as necessary, 5' non-tran-
scribed and 5' non-translated sequences involved with the
initiation of transcription and translation respectively, such as
aTATA box, capping sequence, CAAT sequence, and the like.
Such 5" non-transcribed regulatory sequences will often
include a promoter region which includes a promoter
sequence for transcriptional control of the operably joined
gene. Regulatory sequences may also include enhancer
sequerces or upstream activator sequences as desired. The
vectors of the invention may optionally include 5' leader or
signal sequences. The choice and design of an appropriate
vector is within the ability and discretion of one of ordinary
skill in the art.

[0093] Expression vectors containing all the necessary ele-
ments for expression are commercially available and known
to those skilled in the art. See, e.g., Sambrook et al., Molecu-
lar Cloning: A Laboratory Manual, Second Edition, Cold
Spring Harbor Laboratory Press, 1989. Cells are genetically
engineered by the introduction into the cells of heterologous
DNA (RNA) encoding a polypeptide or fragment or variant
thereof. That heterologous DNA (RNA) is placed under oper-
able control of transcriptional elements to permit the expres-
sion of the heterologous DNA in the host cell.

[0094] Preferred systems for mRNA expression in mam-
malian cells are those such as pRc/CMV (available from
Invitrogen, Carlsbad, Calif.) that contain a selectable marker
such as a gene that confers G418 resistance (which facilitates
the selection of stably transfected cell lines) and the human
cytomegalovirus (CMV) enhancer-promoter sequences.
Additionally, suitable for expression in primate or canine cell
lines is the pCEP4 vector (Invitrogen, Carlsbad, Calif.),
which contains an Epstein Barr virus (EBV) origin of repli-
cation, facilitating the maintenance of plasmid as a multicopy
extrachromosomal element. Another expression vector is the
pEF-BOS plasmid containing the promoter of polypeptide
Elongation Factor 1a, which stimulates efficiently transcrip-
tion in vitro. The plasmid is described by Mishizuma and
Nagata (Nuc. Acids Res. 18:5322, 1990), and its use in trans-
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fection experiments is disclosed by, for example, Demoulin
(Mol. Cell. Biol. 16:4710-4716, 1996). Still another preferred
expression vector is an adenovirus, described by Stratford-
Perricaudet, which is defective for E1 and E3 proteins (/.
Clin. Invest. 90:626-630, 1992). The use of the adenovirus as
an Adeno.P1A recombinant is disclosed by Warnier et al., in
intradermal injection in mice for immunization against P1A
(Int. J. Cancer, 67:303-310, 1996).

[0095] The invention also embraces so-called expression
kits, which allow the artisan to prepare a desired expression
vector or vectors. Such expression kits include at least sepa-
rate portions of each of the previously discussed coding
sequences. Other components may be added, as desired, as
long as the previously mentioned sequences, which are
required, are included.

[0096] It will also be recognized that the invention
embraces the use of the above described SEQ ID NOs: 1, 3, 5,
7, 9, 11 and/or 12 ¢cDNA sequence-containing expression
vectors, to transfect host cells and cell lines, be these prokary-
otic (e.g.. Escherichia coli), or eukaryotic (e.g., CHO cells,
COS cells, yeast expression systems and recombinant bacu-
lovirus expressionin insect cells). Especially useful are mam-
malian cells such as mouse, hamster, pig, goat, primate, etc.
They may be of a wide variety of tissue types, and include
primary cells and cell lines. Specific examples include den-
dritic cells, U293 cells, peripheral blood leukocytes, bone
marrow stem cells and embryonic stem cells.

[0097] The invention also provides isolated polypeptides
(including whole proteins and partial proteins), encoded by
the foregoing nucleic acids (SEQID NOs: 1,3, 5,7,9, 11 and
12), and include the polypeptides of SEQ ID NOs: 2, 4, 6, 8,
and/or 10, and unique fragments thereof. Such polypeptides
are useful, for example, alone or as part of fusion proteins to
generate antibodies, as components of an immunoassay, etc.
Polypeptides can be isolated from biological samples includ-
ing tissue or cell homogenates, and can also be expressed
recombinantly in a variety of prokaryotic and eukaryotic
expression systems by constructing an expression vector
appropriate to the expression system, introducing the expres-
sion vector into the expression system, and isolating the
recombinantly expressed protein. Short polypeptides, includ-
ing antigenic peptides (such as are presented by MHC mol-
ecules on the surface of a cell for immune recognition) also
can be synthesized chemically using well-established meth-
ods of peptide synthesis.

[0098] A unique fragment for each of the foregoing
polypeptide, in general, has the features and characteristics of
unique fragments as discussed above in connection with
nucleic acids. As will be recognized by those skilled in the art,
the size of the unique fragment will depend upon factors such
as whether the fragment constitutes a portion of a conserved
protein domain. Thus, some regions of a polypeptide will
require longer segments to be unique while others will require
only short segments, typically between 5 and 12 amino acids
(e.g.5,6,7,8,9,10, 11 and 12 amino acids long or more,
including each integer up to the full length of each polypep-
tide).

[0099] Unique fragments of a polypeptide preferably are
those fragments which retain a distinct functional capability
of the polypeptide. Functional capabilities which can be
retained in a unique fragment of a polypeptide include inter-
action with antibodies, interaction with other polypeptides or
fragments thereof, interaction with other molecules, etc. One
important activity is the ability to act as a signature for iden-
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tifying the polypeptide. Those skilled in the art are well
versed in methods for selecting unique amino acid sequences,
typically on the basis of the ability of the unique fragment to
selectively distinguish the sequence of interest from non-
family members. A comparison of the sequence of the frag-
ment to those on known databases typically is all that is
necessary.

[0100] Theinvention embraces variants of the polypeptides
described above. As used herein, a “variant” of a polypeptide
is a polypeptide which contains one or more modifications to
the primary amino acid sequence of a natural (e.g., “wild-
type”: a polypeptide with an amino acid sequence selected
from the group consisting of SEQ ID NO: 2, 4, 6, 8, and 10)
polypeptide. Modifications which create a polypeptide vari-
ant are typically made to the nucleic acid which encodes the
polypeptide, and can include deletions, point mutations, trun-
cations, amino acid substitutions and addition of amino acids
or non-amino acid moieties to: (1) reduce or eliminate an
activity of a polypeptide; (2) enhance a property of a polypep-
tide, such as protein stability in an expression system or the
stability of protein-ligand binding; (3) provide a novel activ-
ity or property to a polypeptide, such as addition of an anti-
genic epitope or addition of a detectable moiety; or (4) to
provide equivalent or better binding to a polypeptide receptor
or other molecule. Alternatively, modifications can be made
directly to the polypeptide, such as by cleavage, addition of a
linker molecule, addition of a detectable moiety, such as
biotin, addition ofa fatty acid, and the like. Modifications also
embrace fusion proteins comprising all or part of the polypep-
tide’s amino acid sequence. One of skill in the art will be
familiar with methods for predicting the effect on protein
conformation of a change in protein sequence, and can thus
“design” a variant polypeptide according to known methods.
One example of such a method is described by Dahiyat and
Mayo in Science 278:82-87, 1997, whereby proteins can be
designed de novo. The method can be applied to a known
protein to vary only a portion of the polypeptide sequence. By
applying the computational methods of Dahiyat and Mayo,
specific variants of any of the foregoing polypeptides can be
proposed and tested to determine whether the variant retains
a desired conformation.

[0101] Variants can include polypeptides which are modi-
fied specifically to alter a feature of the polypeptide unrelated
to its physiological activity. For example, cysteine residues
can be substituted or deleted to prevent unwanted disulfide
linkages. Similarly, certain amino acids can be changed to
enhance expression of a polypeptide by eliminating proteoly-
sis by proteases in an expression system (e.g., dibasic amino
acid residues in yeast expression systems in which KEX2
protease activity is present).

[0102] Mutations of a nucleic acid which encodes a
polypeptide preferably preserve the amino acid reading frame
of the coding sequence, and preferably do not create regions
in the nucleic acid which are likely to hybridize to form
secondary structures, such a hairpins or loops, which can be
deleterious to expression of the variant polypeptide.

[0103] Mutations can be made by selecting an amino acid
substitution, or by random mutagenesis of a selected site in a
nucleic acid which encodes the polypeptide. Variant polypep-
tides are then expressed and tested for one or nore activities
to determine which mutation provides a variant polypeptide
with the desired properties. Further mutations can be made to
variants (or to non-variant polypeptides) which are silent as to
the amino acid sequence of the polypeptide, but which pro-
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vide preferred codons for translation in a particular host. The
preferred codons for translation of a nucleic acid in, e.g.,
Escherichia coli, are well known to those of ordinary skill in
the art. Still other mutations can be made to the noncoding
sequences of a gene or cDNA clone to enhance expression of
the polypeptide.

[0104] The skilled artisan will realize that conservative
amino acid substitutions may be made in any of the foregoing
polypeptides to provide functionally equivalent variants of
the foregoing polypeptides, i.e., the variants retain the func-
tional capabilities of each polypeptide. As used herein, a
“conservative amino acid substitution” refers to an amino
acid substitution which does not significantly alter the tertiary
structure and/or activity of the polypeptide. Variants can be
prepared according to methods for altering polypeptide
sequence known to one of ordinary skill in the art, and include
those that are found in references which compile such meth-
ods, e.g. Molecular Cloning: A Laboratory Manual, J. Sam-
brook, et al., eds., Second Edition, Cold Spring Harbor Labo-
ratory Press, Cold Spring Harbor, N.Y., 1989, or Current
Protocols in Molecular Biology, F. M. Ausubel, et al., eds.,
John Wiley & Sons, Inc., New York. Conservative substitu-
tions of amino acids include substitutions made amongst
amino acids within the following groups: (a) M, I, L, V; (b) F,
YW @K, R H (A, G; (0) S, T; (f) Q, N; and (2) E, D.
[0105] Thus functionally equivalent variants of polypep-
tides, i.e., variants of polypeptides which retain the function
of the natural (“wild-type”) polypeptides, are contemplated
by the invention. Conservative amino acid substitutions in the
amino acid sequence of polypeptides to produce functionally
equivalent variants of each polypeptide typically are made by
alteration of a nucleic acid encoding the polypeptide. Such
substitutions can be made by a variety of methods known to
one of ordinary skill in the art. For example, amino acid
substitutions may be made by PCR-directed mutation, site-
directed mutagenesis according to the method of Kunkel
(Kunkel, Proc. Nat. Acad. Sci. U.S.A. 82: 488-492, 1985), or
by chemical synthesis of a gene encoding a polypeptide. The
activity of functionally equivalent fragments of polypeptides
can be tested by cloning the gene encoding the altered
polypeptide into a bacterial or mammalian expression vector,
introducing the vector into an appropriate host cell, express-
ing the altered polypeptide, and testing for a functional capa-
bility of the polypeptides as disclosed herein

[0106] The invention as described herein has a number of
uses, some of which are described elsewhere herein. First, the
invention permits isolation of polypeptides. A variety of
methodologies well-known to the skilled artisan can be uti-
lized to obtain isolated molecules. The polypeptide may be
purified from cells which naturally produce the polypeptide
by chromatographic means or immunological recognition.
Alternatively, an expression vector may be introduced into
cells to cause production of the polypeptide. In another
method, mRNA transcripts may be microinjected or other-
wise introduced into cells to cause production of the encoded
polypeptide. Translation of mRNA in cell-free extracts such
as the reticulocyte lysate system also may be used to produce
polypeptides. Those skilled in the art also can readily follow
known methods for isolating polypeptides. These include, but
are not limited to, immunochromatography, HPLC, size-ex-
clusion chromatography, ion-exchange chromatography and
immune-affinity chromatography.

[0107] The invention also provides, in certain embodi-
ments, “dominant negative” polypeptides derived from
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polypeptides. A dominant negative polypeptide is an inactive
variant of a protein, which, by interacting with the cellular
machinery, displaces an active protein from its interaction
with the cellular machinery or competes with the active pro-
tein, thereby reducing the effect of the active protein. For
example, a dominant negative receptor which binds a ligand
but does not transmit a signal in response to binding of the
ligand can reduce the biological effect of expression of the
ligand. Likewise, a dominant negative catalytically-inactive
kinase which interacts normally with target proteins but does
not phosphorylate the target proteins can reduce phosphory-
lation of the target proteins in response to a cellular signal.
Similarly, a dominant negative transcription factor which
binds to a promoter site in the control region of a gene but
does not increase gene transcription can reduce the effect of a
normal transcription factor by occupying promoter binding
sites without increasing transcription.

[0108] Theendresult ofthe expression of a dominant nega-
tive polypeptide in a cell is a reduction in function of active
proteins. One of ordinary skill in the art can assess the poten-
tial for a dominant negative variant of a protein, and use
standard mutagenesis techniques to create one or more domi-
nant negative variant polypeptides. See, e.g., U.S. Pat. No.
5,580,723 and Sambrook et al., Molecular Cloning: A Labo-
ratory Manual, Second Edition, Cold Spring Harbor Labora-
tory Press, 1989. The skilled artisan then can test the popu-
lation of mutagenized polypeptides for diminution in a
selected activity and/or for retention of such an activity. Other
similar methods for creating and testing dominant negative
variants of a protein will be apparent to one of ordinary skill
in the art.

[0109] The isolation of the cDNAs of the invention also
makes it possible for the artisan to diagnose a disorder char-
acterized by an aberrant expression of any of the foregoing
c¢DNAs. These methods involve determining expression of
each of the identified nucleic acids, and/or polypeptides
derived therefrom. In the former situation, such determina-
tions can be carried out via any standard nucleic acid deter-
mination assay, including the polymerase chain reaction, or
assaying with labeled hybridization probes as exemplified
below. In the latter situation, such determination can be car-
ried out via any standard immunological assay using, for
example, antibodies which bind to the secreted protein.
[0110] The invention also embraces isolated peptide bind-
ing agents which, for example, can be antibodies or fragments
of antibodies (“binding polypeptides”), having the ability to
selectively bind to any of the polypeptides of the invention
(e.g., SEQ ID NO: 2, 4, 6, 8, or 10). Antibodies include
polyclonal and monoclonal antibodies, prepared according to
conventional methodology.

[0111] Significantly, as is well-known in the art, only a
small portion of an antibody molecule, the paratope, is
involved in the binding of the antibody to its epitope (see, in
general, Clark, W. R. (1986) The Experimental Foundations
of Modern Immunology Wiley & Sons, Inc., New York; Roitt,
1. (1991) Essential Immunology, 7th Ed., Blackwell Scientific
Publications, Oxford). The pFc' and Fc regions, for example,
are effectors of the complement cascade but are not involved
in antigen binding. An antibody from which the pFc' region
has been enzymatically cleaved, or which has been produced
without the pFc' region, designated an F(ab'), fragment,
retains both of the antigen binding sites of an intact antibody.
Similarly, an antibody from which the Fc region has been
enzymatically cleaved, or which has been produced without
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the Fc region, designated an Fab fragment, retains one of the
antigen binding sites of an intact antibody molecule. Proceed-
ing further, Fab fragments consist of a covalently bound anti-
body light chain and a portion of the antibody heavy chain
denoted Fd. The Fd fragments are the major determinant of
antibody specificity (a single Fd fragment may be associated
with up to ten different light chains without altering antibody
specificity) and Fd fragments retain epitope-binding ability in
isolation.

[0112] Within the antigen-binding portion of an antibody,
as is well-known in the art, there are complementarity deter-
mining regions (CDRs), which directly interact with the
epitope of the antigen, and framework regions (FRs), which
maintain the tertiary structure of the paratope (see, in general,
Clark, 1986; Roitt, 1991). In both the heavy chain Fd frag-
ment and the light chain of IgG immunoglobulins, there are
four framework regions (FR1 through FR4) separated respec-
tively by three complementarity determining regions (CDR1
through CDR3). The CDRs, and in particular the CDR3
regions, and more particularly the heavy chain CDR3, are
largely responsible for antibody specificity.

[0113] It is now well-established in the art that the non-
CDR regions of a mammalian antibody may be replaced with
similar regions of conspecific or heterospecific antibodies
while retaining the epitopic specificity of the original anti-
body. This is most clearly manifested in the development and
use of “humanized” antibodies in which non-human CDRs
are covalently joined to human FR and/or Fc/pFc' regions to
produce a functional antibody. See, e.g., U.S. Pat. Nos. 4,816,
567; 5,225,539; 5,585,089; 5,693,762 and 5,859,205. Thus,
for example, PCT International Publication Number WO
92/04381 teaches the production and use of humanized
murine RSV antibodies in which at least a portion of the
murine FR regions have been replaced by FR regions of
human origin. Such antibodies, including fragments of intact
antibodies with antigen-binding ability, are often referred to
as “chimeric” antibodies.

[0114] Thus, as will be apparent to one of ordinary skill in
the art, the present invention also provides for F(ab'),, Fab, Fv
and Fd fragments; chimeric antibodies in which the Fc and/or
FR and/or CDR1 and/or CDR2 and/or light chain CDR3
regions have been replaced by homologous human or non-
human sequences; chimeric F(ab'), fragment antibodies in
which the FR and/or CDR1 and/or CDR2 and/or light chain
CDR3 regions have been replaced by homologous human or
non-human sequences; chimeric Fab fragment antibodies in
which the FR and/or CDR1 and/or CDR2 and/or light chain
CDR3 regions have been replaced by homologous human or
non-human sequences; and chimeric Fd fragment antibodies
in which the FR and/or CDR1 and/or CDR2 regions have
been replaced by homologous human or non-human
sequences. The present invention also includes so-called
single chain antibodies.

[0115] Thus, the invention involves polypeptides of numer-
ous size and type that bind specifically to polypeptides of the
invention (e.g., SEQ ID NO: 2, 4, 6, 8, or 10), and complexes
of both the polypeptides and their binding partners. These
polypeptides may be derived also from sources other than
antibody technology. For example, such polypeptide binding
agents can be provided by degenerate peptide libraries which
can be readily prepared in solution, in immobilized form, as
bacterial flagella peptide display libraries or as phage display
libraries. Combinatorial libraries also can be synthesized of



US 2009/0192078 Al

peptides containing one or more amino acids. Libraries fur-
ther can be synthesized of peptides and non-peptide synthetic
moieties.

[0116] The invention further provides efficient methods of
identifying agents or lead compounds for agents active at the
level of a polypeptide or polypeptide fragment dependent
cellular function. In particular, such functions include inter-
action with other polypeptides or fragments. Generally, the
screening methods involve assaying for compounds which
interfere with the activity of a polypeptide of the invention,
although compounds which enhance such activity also can be
assayed using the screening methods. Such methods are
adaptable to automated, high throughput screening of com-
pounds. Target indications include cellular processes modu-
lated by such polypeptides, for example, overexpression in
cells under mechanical strains.

[0117] A wide variety of assays for candidate (pharmaco-
logical) agents are provided, including, labeled in vitro pro-
tein-ligand binding assays, electrophoretic mobility shift
assays, immunoassays, cell-based assays such as two- or
three-hybrid screens, expression assays, etc. The transfected
nucleic acids can encode, for example, combinatorial peptide
libraries or ¢cDNA libraries. Convenient reagents for such
assays, e.g., GAL4 fusion proteins, are known in the art. An
exemplary cell-based assay involves transfecting a cell with a
nucleic acid encoding a polypeptide of the invention fused to
a GAL4 DNA binding domain and a nucleic acid encoding a
reporter gene operably joined to a gene expression regulatory
region, such as one or more GAL4 binding sites. Activation of
reporter gene transcription occurs when the reporter fusion
polypeptide binds an agent such as to enable transcription of
the reporter gene. Agents which modulate polypeptide medi-
ated cell function are then detected through a change in the
expression of reporter gene. Methods for determining
changes in the expression of a reporter gene are known in the
art.

[0118] Polypeptide fragments used in the methods, when
not produced by a transfected nucleic acid are added to an
assay mixture as an isolated polypeptide. Polypeptides pref-
erably are produced recombinantly, although such polypep-
tides may be isolated from biological extracts. Recombi-
nantly produced polypeptides include chimeric proteins
comprising a fusion of a protein of the invention with another
polypeptide, e.g., a polypeptide capable of providing or
enhancing protein-protein binding, sequence specific nucleic
acid binding (such as GAL4), enhancing stability of the
polypeptide of the invention under assay conditions, or pro-
viding a detectable moiety, such as green fluorescent protein
or a Flag epitope.

[0119] The assay mixture is comprised of a natural intrac-
ellular or extracellular binding target capable of interacting
with a polypeptide of the invention. While natural polypep-
tide binding targets may be used, it is frequently preferred to
use portions (e.g., peptides or nucleic acid fragments) or
analogs (i.e., agents which mimic the polypeptide’s binding
properties of the natural binding target for purposes of the
assay ) of the polypeptide binding target so long as the portion
oranalog provides binding affinity and avidity to the polypep-
tide fragment measurable in the assay.

[0120] Theassay mixture also comprises a candidate agent.
Typically, a plurality of assay mixtures are runin parallel with
different agent concentrations to obtain a different response
to the various concentrations. Typically, one of these concen-
trations serves as a negative control, i.e., at zero concentration
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of agent or at a concentration of agent below the limits of
assay detection. Candidate agents encompass numerous
chemical classes, although typically they are organic com-
pounds. Preferably, the candidate agents are small organic
compounds, i.e., those having a molecular weight of more
than about 50 yet less than about 2500, preferably less than
about 1000 and, more preferably, less than about 500. Can-
didate agents comprise functional chemical groups necessary
for structural interactions with polypeptides and/or nucleic
acids, and typically include at least an amine, carbonyl,
hydroxyl or carboxyl group, preferably at least two of the
functional chemical groups and more preferably at least three
of the functional chemical groups. The candidate agents can
comprise cyclic carbon or heterocyclic structure and/or aro-
matic or polyaromatic structures substituted with one or more
of the above-identified functional groups. Candidate agents
also can be biomolecules such as peptides, saccharides, fatty
acids, sterols, isoprenoids, purines, pyrimidines, derivatives
or structural analogs of the above, or combinations thereof
and the like. Where the agent is a nucleic acid, the agent
typically is a DNA or RNA molecule, although modified
nucleic acids as defined herein are also contemplated.
[0121] Candidate agents are obtained from a wide variety
of sources including libraries of synthetic or natural com-
pounds. For example, numerous means are available for ran-
dom and directed synthesis of a wide variety of organic com-
pounds and biomolecules, including expression of
randomized oligonucleotides, synthetic organic combinato-
rial libraries, phage display libraries of random peptides, and
the like. Alternatively, libraries of natural compounds in the
form of bacterial, fungal, plant and animal extracts are avail-
able or readily produced. Additionally, natural and syntheti-
cally produced libraries and compounds can be modified
through conventional chemical, physical, and biochemical
means. Further, known (pharmacological) agents may be sub-
jected to directed or random chemical modifications such as
acylation, alkylation, esterification, amidification, etc. to pro-
duce structural analogs of the agents.

[0122] A variety of other reagents also can be included in
the mixture. These include reagents such as salts, buffers,
neutral proteins (e.g., albumin), detergents, etc. which may be
used to facilitate optimal protein-protein and/or protein-
nucleic acid binding. Such a reagent may also reduce non-
specific or background interactions of the reaction compo-
nents. Other reagents that improve the efficiency of the assay
such as protease inhibitors, nuclease inhibitors, antimicrobial
agents, and the like may also be used.

[0123] The mixture of the foregoing assay materials is
incubated under conditions whereby, but for the presence of
the candidate agent, the chosen polypeptide of the invention
specifically binds a cellular binding target, a portion thereof
or analog thereof. The order of addition of components, incu-
bation temperature, time of incubation, and other parameters
of the assay may be readily determined. Such experimenta-
tion merely involves optimization of the assay parameters,
not the fundamental composition of the assay. Incubation
temperatures typically are between 4° C. and 40° C. Incuba-
tion times preferably are minimized to facilitate rapid, high
throughput screening, and typically are between 0.1 and 10
hours.

[0124] Afterincubation, the presence or absence of specific
binding between the polypeptide and one or more binding
targets is detected by any convenient method available to the
user. For cell free binding type assays, a separation step is
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often used to separate bound from unbound components. The
separation step may be accomplished in a variety of ways.
Conveniently, at least one of the components is immobilized
on a solid substrate, from which the unbound components
may be easily separated. The solid substrate can be made of a
wide variety of materials and in a wide variety of shapes, e.g.,
microtiter plate, microbead, dipstick, resin particle, etc. The
substrate preferably is chosen to maximize signal to noise
ratios, primarily to minimize background binding, as well as
for ease of separation and cost.

[0125] Separation may be effected for example, by remov-
ing a bead or dipstick from a reservoir, emptying or diluting a
reservoir such as a microtiter plate well, rinsing a bead, par-
ticle, chromatographic column or filter with a wash solution
or solvent. The separation step preferably includes multiple
rinses or washes. For example, when the solid substrate is a
microtiter plate, the wells may be washed several times with
a washing solution, which typically includes those compo-
nents of the incubation mixture that do not participate in
specific bindings such as salts, buffer, detergent, a non-spe-
cific protein, etc. When the solid substrate is a magnetic
bead(s), the bead(s) may be washed one or more times with a
washing solution and isolated using a magnet.

[0126] Detectionmay be effected in any convenient way for
cell-based assays such as two- or three-hybrid screens. The
transcript resulting from a reporter gene transcription assay of
a polypeptide interacting with a target molecule typically
encodes a directly or indirectly detectable product, e.g., f-ga-
lactosidase activity, luciferase activity, and the like. For cell
free binding assays, one of the components usually com-
prises, or is coupled to, a detectable label. A wide variety of
labels can be used, such as those that provide direct detection
(e.g., radioactivity, luminescence, optical or electron density,
etc), or indirect detection (e.g., epitope tag such as the FLAG
epitope, enzyme tag such as horseradish peroxidase, etc.).
The label may be bound to a binding partner of the polypep-
tide, or incorporated into the structure of the binding partner.
[0127] Avariety of methods may be used to detect the label,
depending on the nature of the label and other assay compo-
nents. For example, the label may be detected while bound to
the solid substrate or subsequent to separation from the solid
substrate. Labels may be directly detected through optical or
electron density, radioactive emissions, nonradiative energy
transfers, etc. or indirectly detected with antibody conjugates,
streptavidin-biotin conjugates, etc. Methods for detecting the
labels are well known in the art.

[0128] The invention provides polypeptide-specific bind-
ing agents, methods of identifying and making such agents,
and their use in diagnosis, therapy and pharmaceutical devel-
opment. For example, polypeptide-specific pharmacological
agents are useful in a variety of diagnostic and therapeutic
applications, especially where disease or disease prognosis is
associated with altered polypeptide binding characteristics.
Novel polypeptide-specific binding agents include polypep-
tide-specific antibodies, cell surface receptors, and other
natural intracellular and extracellular binding agents identi-
fied with assays such as two hybrid screens, and non-natural
intracellular and extracellular binding agents identified in
screens of chemical libraries and the like.

[0129] In general, the specificity of polypeptide binding to
a specific molecule is determined by binding equilibrium
constants. Targets which are capable of selectively binding a
polypeptide preferably have binding equilibrium constants of
atleastabout 10" M~*, more preferably at least about 108 M,
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and most preferably at least about 10° M~ A wide variety of
cell based and cell free assays may be used to demonstrate
polypeptide-specific binding. Cell based assays include one,
two and three hybrid screens, assays in which polypeptide-
mediated transcription is inhibited or increased, etc. Cell free
assays include protein binding assays, immunoassays, etc.
Other assays useful for screening agents which bind polypep-
tides of the invention include fluorescence resonance energy
transfer (FRET), and electrophoretic mobility shift analysis
(EMSA).

[0130] According to still another aspect of the invention, a
method of diagnosing a disorder characterized by aberrant
expression of a nucleic acid molecule, an expression product
thereof, or a fragment of an expression product thereof; is
provided. The method involves contacting a biological
sample isolated from a subject with an agent that specifically
binds to the nucleic acid molecule, an expression product
thereof, or a fragment of an expression product thereof, and
determining the interaction between the agent and the nucleic
acid molecule or the expression product as a determination of
the disorder, wherein the nucleic acid molecule is selected
from the group consisting of Fit-1, vacuolar ATPase, CD44,
Lot-1, AA892598, and Mrg-1. In some embodiments, the
disorder is a cardiovascular condition selected from the group
consisting of myocardial infarction, stroke, arteriosclerosis,
and heart failure. In one embodiment, the disorder is cardiac
hypertrophy.

[0131] In the case where the molecule is a nucleic acid
molecule, such determinations can be carried out via any
standard nucleic acid determination assay, including the
polymerase chain reaction, or assaying with labeled hybrid-
ization probes as exemplified herein. In the case where the
molecule is an expression product of the nucleic acid mol-
ecule, or a fragment of an expression product of the nucleic
acid molecule, such determination can be carried out via any
standard immunological assay using, for example, antibodies
which bind to any of the polypeptide expression products.

[0132] “Aberrant expression” refers to decreased expres-
sion (underexpression) or increased expression (overexpres-
sion) of any of the foregoing molecules (Fit-1, vacuolar
ATPase, CD44, Lot-1, AA892598, and Mrg-1, nucleic acids
and/or polypeptides) in comparison with a control (i.e.,
expression of the same molecule in a healthy or “normal”
subject). A “healthy subject,” as used herein, refers to a sub-
ject who is not at risk for developing a future cardiovascular
condition (see earlier discussion and Harrison’s Principles of
Experimental Medicine, 13th Edition, McGraw-Hill, Inc.,
N.Y.—hereinafter “Harrison’s”). Healthy subjects also do not
otherwise exhibit symptoms of disease. In other words, such
subjects, if examined by a medical professional, would be
characterized as healthy and free of symptoms of a cardio-
vascular disorder or at risk of developing a cardiovascular
disorder.

[0133] When the disorder is a cardiovascular condition
selected from the group consisting of cardiac hypertrophy,
myocardial infarction, stroke, arteriosclerosis, and heart fail-
ure, decreased expression of any of the foregoing molecules
in comparison with a control (e.g., a healthy individual) is
indicative of the presence of the disorder, or indicative of the
risk for developing such disorder in the future.

[0134] The invention also provides novel kits which could
be used to measure the levels of the nucleic acids of the
invention, or expression products of the invention.
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[0135] In one embodiment, a kit comprises a package con-
taining an agent that selectively binds to an isolated nucleic
acid selected from the group consisting of Fit-1, vacuolar
ATPase, CD44, Lot-1, AA892598, and Mrg-1, or expression
products thereof, and a control for comparing to a measured
value of binding of said agent any of the foregoing isolated
nucleic acids or expression products thereof. Kits are gener-
ally comprised of the following major elements: packaging,
an agent of the invention, a control agent, and instructions.
Packaging may be a box-like structure for holding a vial (or
number of vials) containing an agent of the invention, a vial
(or number of vials) containing a control agent, and instruc-
tions. Individuals skilled in the art can readily modify the
packaging to suitindividual needs. In some embodiments, the
control is a predetermined value for comparing to the mea-
sured value. In certainembodiments, the control comprises an
epitope of the expression product of any of the foregoing
isolated nucleic acids.

[0136] Inthe caseofnucleicacid detection, pairs of primers
for amplifying a nucleic acid molecule of the invention can be
included. The preferred kits would include controls such as
known amounts of nucleic acid probes, epitopes (such as
Fit-1, vacuolar ATPase, CD44, Lot-1, AA892598, and Mrg-1
expression products) or anti-epitope antibodies, as well as
instructions or other printed material. In certain embodiments
the printed material can characterize risk of developing a
cardiovascular condition based upon the outcome of the
assay. The reagents may be packaged in containers and/or
coated on wells in predetermined amounts, and the kits may
include standard materials such as labeled immunological
reagents (such as labeled anti-IgG antibodies) and the like.
Onekitis a packaged polystyrene microtiter plate coated with
any of the foregoing proteins of the invention and a container
containing labeled anti-human IgG antibodies. A well of the
plate is contacted with, for example, a biological fluid,
washed and then contacted with the anti-IgG antibody. The
label is then detected. A kit embodying features of the present
invention, generally designated by the numeral 11, is illus-
trated in FIG. 7. Kit 11 is comprised of the following major
elements: packaging 15, an agent of the invention 17, a con-
trol agent 19, and instructions 21. Packaging 15 is a box-like
structure for holding a vial (or number of vials) containing an
agent of the invention 17, a vial (or number of vials) contain-
ing a control agent 19, and instructions 21. Individuals skilled
in the art can readily modify packaging 15 to suit individual
needs.

[0137] The invention also embraces methods for treating a
cardiovascular condition. In some embodiments, the method
involves administering to a subject in need of such treatment
a molecule selected from the group consisting of Fit-1, vacu-
olar ATPase, CD44, Lot-1, AA892598, and Mrg-1, in an
amount effective to treat the cardiovascular condition. In
certain embodiments, the method involves administering to a
stubject in need of such treatment an agent that increases
expression of any of the foregoing molecules (Fit-1, vacuolar
ATPase, CD44, Lot-1, AA892598, and Mrg-1), in an amount
effective to treat the cardiovascular condition.

[0138] “Agents that increase expression” of a nucleic acid
or a polypeptide, as used herein, are known in the art, and
refer to sense nucleic acids, polypeptides encoded by the
nucleic acids, and other agents that enhance expression of
such molecules (e.g., transcription factors specific for the
nucleic acids that enhance their expression). Any agents that
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increase expression of a molecule (and as described herein,
increase its activity), are useful according to the invention.
[0139] In certain embodiments, the molecule is a nucleic
acid. In some embodiments the nucleic acid is operatively
coupled 10 a gene expression sequence which directs the
expression of the nucleic acid molecule within a cardiomyo-
cyte. The “gene expression sequence” is any regulatory
nucleotide sequence, such as a promoter sequence or pro-
moter-enhancer combination, which facilitates the efficient
transcription and translation of the nucleic acid to which itis
operably joined. The gene expression sequence may, for
example, be a mammalian or viral promoter, such as a con-
stitutive or inducible promoter. Constitutive mammalian pro-
moters include, but are not limited to, the promoters for the
following genes: hypoxanthine phosphoribosyl transferase
(HPTR), adenosine deaminase, pyruvate kinase, a-actin pro-
moter and other constitutive promoters. Exemplary viral pro-
moters which function constitutively in eukaryotic cells
include, for example, promoters from the simian virus, pap-
illoma virus, adenovirus, human immunodeficiency virus
(HIV), Rous sarcoma virus, cytomegalovirus, the long termi-
nal repeats (LTR) of Moloney leukemia virus and other ret-
roviruses, and the thymidine kinase promoter of herpes sim-
plex virus. Other constitutive promoters are known to those of
ordinary skill in the art. The promoters useful as gene expres-
sion sequences of the invention also include inducible pro-
moters. Inducible promoters are activated in the presence of
an inducing agent. For example, the metallothionein pro-
moter is activated to increase transcription and translation in
the presence of certain metal ions. Other inducible promoters
are known to those of ordinary skill in the art.

[0140] In general, the gene expression sequence shall
include, as necessary, 5' non-transcribing and 5' non-translat-
ing sequences involved with the initiation of transcription and
translation, respectively, such as a TATA box, capping
sequence, CAAT sequence, and the like. Especially, such 5'
non-transcribing sequences will include a promoter region
which includes a promoter sequence for transcriptional con-
trol of the operably joined nucleic acid. The gene expression
sequences optionally includes enhancer sequences or
upstream activator sequences as desired.

[0141] Preferably, any of the nucleic acid molecules of the
invention (e.g., Fit-1, vacuolar ATPase, CD44, Lot-1,
AAR92598, and Mrg-1) is linked to a gene expression
sequence which permits expression of the nucleic acid mol-
ecule in a cell such as a cardiomyocyte and/or a vascular
endothelial cell (including a smooth muscle cell). More pref-
erably, the gene expression sequence permits expression of
the nucleic acid molecule in a cardiomyocyte, and does not
permit expression of the molecule in a cell selected from the
group consisting of a neuronal cell, a fibroblast, and a cell of
hematopoietic origin. A sequence which permits expression
of the nucleic acid molecule in a cardiomyocyte, is one which
is selectively active in such a cell type, thereby causing
expression of the nucleic acid molecule in the cell. The car-
diac myosin heavy chain gene promoter, for example, can be
used to express any of the foregoing nucleic acid molecules of
the invention in a cardiomyocyte. Those of ordinary skill in
the art will be able to easily identify alternative promoters that
are capable of expressing a nucleic acid molecule in a cardi-
omyocyte.

[0142] The nucleic acid sequence and the gene expression
sequence are said to be “operably joined” when they are
covalently linked in such a way as to place the transcription
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and/or translation of the nucleic acid coding sequence under
the influence or control of the gene expression sequence. If it
is desired that the nucleic acid sequence be translated into a
functional protein, two DNA sequences are said to be oper-
ably joined if induction of a promoter in the 5' gene expres-
sion sequence results in the transcription of the nucleic acid
sequence and if the nature of the linkage between the two
DNA sequences does not (1) result in the introduction of a
frame-shift mutation, (2) interfere with the ability of the
promoter region to direct the transcription of the nucleic acid
sequence, and/or (3) interfere with the ability of the corre-
sponding RNA transcript to be translated into a protein. Thus,
a gene expression sequence would be operably linked to a
nucleic acid sequence if the gene expression sequence were
capable of effecting transcription of that nucleic acid
sequence such that the resulting transcript might be translated
into the desired protein or polypeptide.

[0143] The molecules of the invention can be delivered to
the preferred cell types of the invention alone or in association
with a vector. In its broadest sense, a “vector” is any vehicle
capable of facilitating: (1) delivery of a molecule to a target
cell and/or (2) uptake of the molecule by a target cell. Pref-
erably, the vectors transport the molecule into the target cell
with reduced degradation relative to the extent of degradation
that would result in the absence of the vector. Optionally, a
“targeting ligand” can be attached to the vector to selectively
deliver the vector to a cell which expresses on its surface the
cognate receptor for the targeting ligand. In this manner, the
vector (containing a nucleic acid or a protein) can be selec-
tively delivered to a cardiomyocyte cell in, e.g., the myocar-
dium. Methodologies for targeting include conjugates, such
as those described in U.S. Pat. No. 5,391,723 to Priest.
Another example of a well-known targeting vehicle is a lipo-
some. Liposomes are commercially available from Gibco
BRL (Life Technologies Inc., Rockville, Md.). Numerous
methods are published for making targeted liposomes. Pref-
erably, the molecules of the invention are targeted for delivery
to cardiomyocytes, and/or vascular endothelial cells.

[0144] 1In general, the vectors useful in the invention
include, but are not limited to, plasmids, phagemids, viruses,
other vehicles derived from viral or bacterial sources that
have been manipulated by the insertion or incorporation of
the nucleic acid sequences of the invention, and additional
nucleic acid fragments (e.g., enhancers, promoters) which
can be attached to the nucleic acid sequences of the invention.
Viral vectors are a preferred type of vector and include, but are
not limited to, nucleic acid sequences from the following
viruses: adenovirus; adeno-associated virus; retrovirus, such
as Moloney murine leukemia virus; Harvey murine sarcoma
virus; murine mammary tumor virus; rouse sarcoma virus;
SV40-type viruses; polyoma viruses; Epstein-Barr viruses;
papilloma viruses; herpes virus; vaccinia virus; polio virus;
and RNA viruses suchas a retrovirus. One can readily employ
other vectors not named but known in the art.

[0145] A particularly preferred virus for certain applica-
tions is the adeno-associated virus, a double-stranded DNA
virus. The adeno-associated virus is capable of infecting a
wide range of cell types and species and can be engineered to
be replication-deficient i.e., capable of directing synthesis of
the desired proteins, but incapable of manufacturing an infec-
tious particle. It further has advantages, such as heat and lipid
solvent stability, high transduction frequencies in cells of
diverse lineages, including hematopoietic cells, and lack of
superinfection inhibition thus allowing multiple series of
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transductions. Reportedly, the adeno-associated virus can
integrate into human cellular DNA in a site-specific manner,
thereby minimizing the possibility of insertional mutagenesis
and variability of inserted gene expression. In addition, wild-
type adeno-associated virus infections have been followed in
tissue culture for greater than 100 passages in the absence of
selective pressure, implying that the adeno-associated virus
genomic integration is a relatively stable event. The adeno-
associated virus can also function in an extrachromosomal
fashion.

[0146] Ingeneral, other preferred viral vectors are based on
non-cytopathic eukaryotic viruses in which non-essential
genes have been replaced with the gene of interest. Non-
cytopathic viruses include retroviruses, the life cycle of
which involves reverse transcription of genomic viral RNA
into DNA with subsequent proviral integration into host cel-
lular DNA. Adenoviruses and retroviruses have been
approved for human gene therapy trials. In general, the ret-
roviruses are replication-deficient. Such genetically altered
retroviral expression vectors have general utility for the high-
efficiency transduction of genes in vivo. Standard protocols
for producing replication-deficient retroviruses (including
the steps of incorporation of exogenous genetic material into
a plasmid, transfection of a packaging cell line with plasmid,
production of recombinant retroviruses by the packaging cell
line, collection of viral particles from tissue culture media,
and infection of the target cells with viral particles) are pro-
vided in Kriegler, M., “Gene Transfer and Expression, A
Laboratory Manual,” W.H. Freeman C.O., New York (1990)
and Murry, E. J. Ed. “Methods in Molecular Biology,” vol. 7,
Humana Press, Inc., Cliffton, N.J. (1991).

[0147] Another preferred retroviral vector is the vector
derived from the Moloney murine leukemia virus, as
described in Nabel, E. G., et al., Science, 1990, 249:1285-
1288. These vectors reportedly were effective for the delivery
of genes to all three layers of the arterial wall, including the
media. Other preferred vectors are disclosed in Flugelman, et
al., Circulation, 1992, 85:1110-1117. Additional vectors that
are useful for delivering molecules of the invention are
described in U.S. Pat. No. 5,674,722 by Mulligan, et. al.
[0148] In addition to the foregoing vectors, other delivery
methods may be used to deliver amolecule of the invention to
a cell such as a cardiomyocyte and/or a vascular endothelial
cell, and facilitate uptake thereby.

[0149] A preferred such delivery method of the invention is
a colloidal dispersion system. Colloidal dispersion systems
include lipid-based systems including oil-in-water emul-
sions, micelles, mixed micelles, and liposomes. A preferred
colloidal system of the invention is a liposome. Liposomes
are artificial membrane vessels which are useful as a delivery
vector in vivo or in vitro. It has been shown that large unila-
mellar vessels (LUV), which range in size from 0.2-4.0 pm
can encapsulate large macromolecules. RNA, DNA, and
intact virions can be encapsulated within the aqueous interior
and be delivered to cells in a biologically active form (Fraley,
et al., Trends Biochem. Sci., 1981, 6:77). In order for a lipo-
some to be an efficient gene transfer vector, one or more of the
following characteristics should be present: (1) encapsulation
of the gene of interest at high efficiency with retention of
biological activity; (2) preferential and substantial binding to
a target cell in comparison to non-target cells; (3) delivery of
theaqueous contents of the vesicle to the target cell cytoplasm
athigh efficiency; and (4) accurate and effective expression of
genetic information.
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[0150] Liposomes may be targeted to a particular tissue,
such as the myocardium or the vascular cell wall, by coupling
the liposome to a specific ligand such as a monoclonal anti-
body, sugar, glycolipid, or protein. Ligands which may be
useful for targeting a liposome to the vascular wall include,
but are not limited to, the viral coat protein of the Hemagglu-
tinating virus of Japan. Additionally, the vector may be
coupled to a nuclear targeting peptide, which will direct the
nucleic acid to the nucleus of the host cell.

[0151] Liposomes are commercially available from Gibco
BRL, for example, as LIPOFECTIN™ and LIPOFEC-
TACE™, which are formed of cationic lipids such as N-[1-
(2,3-dioleyloxy)-propyl]-N,N,N-trimethylammonium chlo-
ride (DOTMA) and dimethyl dioctadecylammonium
bromide (DDAB). Methods for making liposomes are well
known in the art and have been described in many publica-
tions. Liposomes also have been reviewed by Gregoriadis, G.
in Trends in Biotechnology, V. 3, p. 235-241 (1985). Novel
liposomes for the intracellular delivery of macromolecules,
including nucleic acids, are also described in PCT Interna-
tional application no. PCT/US96/07572 (Publication No.
WO 96/40060, entitled “Intracellular Delivery of Macromol-
ecules”).

[0152] Inone particular embodiment, the preferred vehicle
is abiocompatible micro particle or implant that is suitable for
implantation into the mammalian recipient. Exemplary bio-
erodible implants that are useful in accordance with this
method are described in PCT International application no.
PCT/US/03307 (Publication No. WO 95/24929, entitled
“Polymeric Gene Delivery System”, which claims priority to
U.S. patent application Ser. No. 213,668, filed Mar. 15, 1994).
PCT/US/03307 describes a biocompatible, preferably biode-
gradable polymeric matrix for containing an exogenous gene
under the control of an appropriate promoter. The polymeric
matrix is used to achieve sustained release of the exogenous
gene in the patient. In accordance with the instant invention,
the nucleic acids described herein are encapsulated or dis-
persed within the biocompatible, preferably biodegradable
polymeric matrix disclosed in PCT/US/03307. The poly-
meric matrix preferably is in the form of a micro particle such
as a micro sphere (wherein a nucleic acid is dispersed
throughout a solid polymeric matrix) or a microcapsule
(wherein a nucleic acid is stored in the core of a polymeric
shell). Other forms of the polymeric matrix for containing the
nucleic acids of the invention include films, coatings, gels,
implants, and stents. The size and composition of the poly-
meric matrix device is selected to result in favorable release
kinetics in the tissue into which the matrix device is
implanted. The size of the polymeric matrix device further is
selected according to the method of delivery which is to be
used, typically injection into a tissue or administration of a
suspension by aerosol into the nasal and/or pulmonary areas.
The polymeric matrix composition can be selected to have
both favorable degradation rates and also to be formed of a
material which is bioadhesive, to further increase the effec-
tiveness of transfer when the device is administered to a
vascular surface. The matrix composition also canbe selected
not to degrade, but rather, to release by diffusion over an
extended period of time.

[0153] Both non-biodegradable and biodegradable poly-
meric matrices can be used to deliver the nucleic acids of the
invention to the subject. Biodegradable matrices are pre-
ferred. Such polymers may be natural or synthetic polymers.
Synthetic polymers are preferred. The polymer is selected
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based on the period of time over which release is desired,
generally in the order of a few hours to a year or longer.
Typically, release over a period ranging from between a few
hours and three to twelve months is most desirable. The
polymer optionally is in the form of a hydrogel that can
absorb up to about 90% of its weight in water and further,
optionally is cross-linked with multi-valent ions or other
polymers.

[0154] In general, the nucleic acids of the invention are
delivered using the bioerodible implant by way of diffusion,
or more preferably, by degradation of the polymeric matrix.
Exemplary synthetic polymers which can be used to form the
biodegradable delivery system include: polyamides, polycar-
bonates, polyalkylenes, polyalkylene glycols, polyalkylene
oxides, polvalkylene terepthalates, polyvinyl alcohols, poly-
vinyl ethers, polyvinyl esters, polyvinyl halides, polygly-
colides, polysiloxanes, polyurethanes and co-polymers
thereof, alkyl cellulose, hydroxyalkyl celluloses, cellulose
ethers, cellulose esters, nitrocelluloses, polymers of acrylic
and methacrylic esters, methyl cellulose, ethyl cellulose,
hydroxypropyl cellulose, hydroxy-propyl methyl cellulose,
hydroxybutyl methyl cellulose, cellulose acetate, cellulose
propionate, cellulose acetate butyrate, cellulose acetate
phthalate, carboxylethyl cellulose, cellulose triacetate, cellu-
lose sulphate sodium salt, poly(methylmethacrylate), poly
(ethylmethacrylate), poly(butylmethacrylate), poly(isobutyl-

methacrylate), poly(hexylmethacrylate), poly
(isodecylmethacrylate),  poly(laurylmethacrylate), poly
(phenylmethacrylate), poly(methylacrylate), poly
(isopropylacrylate), poly(isobutylacrylate), poly
(octadecylacrylate), polyethylene, polypropylene, poly
(ethyleneglycol), poly(ethyleneoxide), poly

(ethyleneterephthalate), poly(vinyl alcohols), polyvinyl
acetate, poly vinyl chloride, polystyrene and polyvinylpyr-
rolidone.

[0155] Examples of non-biodegradable polymers include
ethylene vinyl acetate, poly(meth)acrylic acid, polyamides,
copolymers and mixtures thereof.

[0156] Examples of biodegradable polymers include syn-
thetic polymers such as polymers of lactic acid and glycolic
acid, polyanhydrides, poly(ortho)esters, polyurethanes, poly
(butic acid), poly(valeric acid), and poly(lactide-cocaprolac-
tone), and natural polymers such as alginate and other
polysaccharides including dextran and cellulose, collagen,
chemical derivatives thereof (substitutions, additions of
chemical groups, for example, alkyl, alkylene, hydroxyla-
tions, oxidations, and other modifications routinely made by
those skilled in the art), albumin and other hydrophilic pro-
teins, zein and other prolamines and hydrophobic proteins,
copolymers and mixtures thereof. In general, these materials
degrade either by enzymatic hydrolysis or exposure to water
in vivo, by surface or bulk erosion.

[0157] Bioadhesive polymers of particular interest include
bioerodible hydrogels described by H. S. Sawhney, C. P.
Pathak and J. A. Hubell in Macromolecules, 1993, 26, 581-
587, the teachings of which are incorporated herein, polyhy-
aluronic acids, casein, gelatin, glutin, polyanhydrides, poly-
acrylic acid, alginate, chitosan, poly(methyl methacrylates),
poly(ethyl methacrylates), poly(butylmethacrylate), poly
(isobutyl methacrylate), poly(hexylmethacrylate), poly(iso-
decyl methacrylate), poly(lauryl methacrylate), poly(phenyl
methacrylate), poly(methyl acrylate), poly(isopropyl acry-
late), poly(isobutyl acrylate), and poly(octadecy! acrylate).
Thus, the invention provides a composition of the above-
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described molecules of the invention for use as amedicament,
methods for preparing the medicament and methods for the
sustained release of the medicament in vivo.

[0158] Compaction agents also can be used in combination
with a vector of the invention. A “compaction agent™, as used
herein, refers to an agent, such as a histone, that neutralizes
the negative charges on the nucleic acid and thereby permits
compaction of the nucleic acid into a fine granule. Compac-
tion of the nucleic acid facilitates the uptake of the nucleic
acid by the target cell. The compaction agents can be used
alone, e.g., to deliver an isolated nucleic acid of the invention
in a form that is more efficiently taken up by the cell or, more
preferably, in combination with one or more of the above-
described vectors.

[0159] Other exemplary compositions that can be used to
facilitate uptake by a target cell of the nucleic acids of the
invention include calcium phosphate and other chemical
mediators of intracellular transport, microinjection composi-
tions, electroporation and homologous recombination com-
positions (e.g., for integrating a nucleic acid into a preselected
location within the target cell chromosome).

[0160] The invention also provides methods for the diag-
nosis and therapy of vascular and cardiovascular disorders.
Such disorders include myocardial infarction, stroke, arterio-
sclerosis, heart failure, and cardiac hypertrophy.

[0161] The methods of the invention are useful in both the
acute and the prophylactic treatment of any of the foregoing
conditions. As used herein, an acute treatment refers to the
treatment of subjects having a particular condition. Prophy-
lactic treatment refers to the treatment of subjects at risk of
having the condition, but not presently having or experienc-
ing the symptoms of the condition.

[0162] In its broadest sense, the terms “treatment” or “to
treat” refer to both acute and prophylactic treatments. If the
subject in need of treatment is experiencing a condition (or
has or is having a particular condition), then treating the
condition refers to ameliorating, reducing or eliminating the
condition or one or more symptoms arising from the condi-
tion. In some preferred embodiments, treating the condition
refers to ameliorating, reducing or eliminating a specific
symptom or a specific subset of symptoms associated with the
condition. If the subject in need of treatment is one who is at
risk of having a condition, then treating the subject refers to
reducing the risk of the subject having the condition.

[0163] Stroke (also referred to herein as ischemic stroke
and/or cerebrovascular ischemia) is often cited as the third
most common cause of death in the industrial world, ranking
behind ischemic heart disease and cancer. Strokes are respon-
sible for about 300,000 deaths annually in the United States
and are a leading cause of hospital admissions and long-term
disabilities. Accordingly, the socioeconomic impact of stroke
and its attendant burden on society is practically immeasur-
able.

[0164] “Stroke” is defined by the World Health Organiza-
tion as a rapidly developing clinical sign of focal or global
disturbance of cerebral function with symptoms lasting at
least 24 hours. Strokes are also implicated in deaths where
there is no apparent cause other than an effect of vascular
origin.

[0165] Strokes are typically caused by blockages or occlu-
sions of the blood vessels to the brain or within the brain. With
complete occlusion, arrest of cerebral circulation causes ces-
sation of neuronal electrical activity within seconds. Within a
few minutes after the deterioration of the energy state and ion
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homeostasis, depletion of high energy phosphates, membrane
ion pump failure, efflux of cellular potassium, influx of
sodium chloride and water, and membrane depolarization
occur. If the occlusion persists for more than five to ten
minutes, irreversible damage results. With incomplete
ischemia, however, the outcome is difficult to evaluate and
depends largely on residual perfusion and the availability of
oxygen. After a thrombotic occlusion of a cerebral vessel,
ischemia is rarely total. Some residual perfusion usually per-
sists in the ischemic area, depending on collateral blood flow
and local perfusion pressure.

[0166] Cerebral blood flow can compensate for drops in
mean arterial blood pressure from 90 to 60 mm Hg by auto-
regulation. This phenomenon involves dilatation of down-
stream resistant vessels. Below the lower level of autoregu-
lation (about 60 mm Hg), vasodilatation is inadequate and the
cerebral blood flow falls. The brain, however, has perfusion
reserves that can compensate for the fall in cerebral blood
flow. This reserve exists because under normal conditions
only about 35% of the oxygen delivered by the blood is
extracted. Therefore, increased oxygen extraction can take
place, provided that normoxia and normocapnea exist. When
distal blood pressure falls below approximately 30 mm Hg,
the two compensatory mechanisms (autoregulation and per-
fusion reserve) are inadequate to prevent failure of oxygen
delivery.

[0167] Asbloodflow drops below theischemic threshold of
23 ml/100 g/minute, symptoms of tissue hypoxia develop.
Severe ischemia may be lethal. When the ischemia is moder-
ate, it will result in “penumbra.” In the neurological context,
penumbra refers to a zone of brain tissue with moderate
ischemia and paralyzed neuronal function, which is revers-
ible with restoration of adequate perfusion. The penumbra
forms a zone of collaterally perfused tissue surrounding a
core of severe ischemia in which an infarct has developed. In
other words, the penumbra is the tissue area that can be saved,
and is essentially in a state between life and death.

[0168] Although an ischemic event can occur anywhere in
the vascular system, the carotid artery bifurcation and the
origin of the internal carotid artery are the most frequent sites
for thrombotic occlusions of cerebral blood vessels, which
result in cerebral ischemia. The symptoms of reduced blood
flow due to stenosis or thrombosis are similar to those caused
by middle cerebral artery disease. Flow through the oph-
thalmic artery is often affected sufficiently to produce amau-
rosis fugax or transient monocular blindness. Severe bilateral
internal carotid artery stenosis may result in cerebral hemi-
spheric hypoperfusion. This manifests with acute headache
ipsilateral to the acutely ischemic hemisphere. Occlusions or
decrease of the blood flow with resulting ischemia of one
anterior cerebral artery distal to the anterior communicating
artery produces motor and cortical sensory symptoms in the
contralateral leg and, less often, proximal arm. Other mani-
festations of occlusions or underperfusion of the anterior
cerebral artery include gait ataxia and sometimes urinary
incontinence due to damage to the parasagital frontal lobe.
Language disturbances manifested as decreased spontaneous
speech may accompany generalized depression of psycho-
motor activity.

[0169] Most ischemic strokes involve portions or all of the
territory of the middle cerebral artery with emboli from the
heart or extracranial carotid arteries accounting for most
cases. Emboli may occlude the main stem of the middle
cerebral artery, but more frequently produce distal occlusion
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ofeither the superior or the inferior branch. Occlusions of the
superior branch cause weakness and sensory loss that are
greatest in the face and arm. Occlusions of the posterior
cerebral artery distal to its penetrating branches cause com-
plete contralateral loss of vision. Difficulty in reading (dys-
lexia) and in performing calculations (dyscalculia) may fol-
low ischemia of the dominant posterior cerebral artery.
Proximal occlusion of the posterior cerebral artery causes
ischemia of the branches penetrating to calamic and limbic
structures. The clinical results are hemisensory disturbances
that may chronically change to intractable pain of the defec-
tive side (thalamic pain).

[0170] A subject having a stroke is so diagnosed by symp-
toms experienced and/or by a physical examination including
interventional and non-interventional diagnostic tools such as
CT and MR imaging. The methods ofthe invention are advan-
tageous for the treatment of various clinical presentations of
stroke subjects. A subject having a stroke may present with
one or more of the following symptoms: paralysis, weakness,
decreased sensation and/or vision, numbness, tingling, apha-
sia (e.g., inability to speak or slurred speech, difficulty read-
ing or writing), agnosia (i.e., inability to recognize or identify
sensory stimuli), loss of memory, co-ordination difficulties,
lethargy, sleepiness or unconsciousness, lack of bladder or
bowel control and cognitive decline (e.g., dementia, limited
attention span, inability to concentrate). Using medical imag-
ing techniques, it may be possible to identify a subject having
a stroke as one having an infarct or one having hemorrhage in
the brain.

[0171] An important embodiment of the invention is treat-
ment of a subject with an abnormally elevated risk of an
ischemic stroke. As used herein, subjects having an abnor-
mally elevated risk of an ischemic stroke are a category deter-
mined according to conventional medical practice (see earlier
discussion); such subjects may also be identified in conven-
tional medical practice as having known risk factors for stroke
or having increased risk of cerebrovascular events. This cat-
egory includes, for example, subjects which are having
elected vascular surgery. Typically, the risk factors associated
with cardiac disease are the same as are associated with
stroke. The primary risk factors include hypertension, hyper-
cholesterolemia, and smoking. Atrial fibrillation or recent
myocardial infarction are also important risk factors. In addi-
tion, modified levels of expression of a nucleic acid molecule
selected from the group consisting of Fit-1, vacuolar AT Pase,
CD44, Lot-1, AA892598, and Mrg-1, or an expression prod-
uct thereof, are also, according to the present invention,
important risk factors.

[0172] As used herein, subjects having an abnormally
elevated risk of an ischemic stroke also include individuals
undergoing surgical or diagnostic procedures which risk
release of emboli, lowering of blood pressure or decrease in
blood flow to the brain, such as carotid endarterectomy, brain
angiography, neurosurgical procedures in which blood ves-
sels are compressed or occluded, cardiac catheterization,
angioplasty, including balloon angioplasty, coronary by-pass
surgery, or similar procedures. Subjects having an abnor-
mally elevated risk of an ischemic stroke also include indi-
viduals having any cardiac condition that may lead to
decreased blood flow to the brain, such as atrial fibrillation,
ventrical tachycardia, dilated cardiomyopathy and other car-
diac conditions requiring anticoagulation. Subjects having an
abnormally elevated risk of an ischemic stroke also include
individuals having conditions including arteriopathy or brain
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vasculitis, such as that caused by lupus, congenital diseases of
blood vessels, such as CADASIL syndrome, or migraine,
especially prolonged episodes.

[0173] The treatment of stroke can be for patients who have
experienced a stroke or can be a prophylactic treatment. Short
term prophylactic treatment is indicated for subjects having
surgical or diagnostic procedures which risk release of
emboli, lowering of blood pressure or decrease in blood flow
to the brain, to reduce the injury dueto any ischemic event that
occurs as a consequence of the procedure. Longer term or
chronic prophylactic treatment is indicated for subjects hav-
ing cardiac conditions that may lead to decreased blood flow
to the brain, or conditions directly affecting brain vasculature.
If prophylactic, then the treatment is for subjects having an
abnormally elevated risk of an ischemic stroke, as described
above. If the subject has experienced a stroke, then the treat-
ment can include acute treatment. Acute treatment for stroke
subjects means administration of an agent of the invention at
the onset of symptoms of the condition or within 48 hours of
the onset, preferably within 24 hours, more preferably within
12 hours, more preferably within 6 hours, and even more
preferably within 3 hours of the onset of symptoms of the
condition.

[0174] Criteria for defining hypercholesterolemic and/or
hypertriglyceridemic subjects are well known in the art (see,
e.g., “Harrison’s”). Hypercholesterolemic subjects and
hypertriglyceridemic subjects are associated with increased
incidence of premature coronary heart disease. A hypercho-
lesterolemic subject has an LDL level of >160 mg/dL or >130
mg/dL, and at least two risk factors selected from the group
consisting of male gender, family history of premature coro-
nary heart disease, cigarette smoking (more than 10 per day),
hypertension, low HDL (<35 mg/dL), diabetes mellitus,
hyperinsulinemia, abdominal obesity, high lipoprotein (a),
and personal history of cerebrovascular disease or occlusive
peripheral vascular disease. A hypertriglyceridemic subject
has a triglyceride (TG) level of >250 mg/dL. Thus, a hyper-
lipidemic subject is defined as one whose cholesterol and
triglyceride levels equal or exceed the limits set as described
above for both the hypercholesterolemic and hypertriglyceri-
demic subjects.

[0175] “Myocardial infarction” is a focus of necrosis
resulting from inadequate perfusion of the cardiac tissue.
Myocardial infarction generally occurs with the abrupt
decrease in coronary blood flow that follows a thrombotic
occlusion of a coronary artery previously narrowed by ath-
erosclerosis. Generally, infarction occurs when an atheroscle-
rotic plaque fissures, ruptures, or ulcerates, and a mural
thrombus forms leading to coronary artery occlusion.

[0176] The diagnosis of myocardial infarction in a subject
determines the need for treating the subject according to the
methods of the invention. A number of laboratory tests, well
known in the art, are described, for example, in Harrison’s.
Generally, the tests may be divided into four main categories:
(1) nonspecific indexes of tissue necrosis and inflammation,
(2) electrocardiograms, (3) serum enzyme changes (e.g., cre-
atine phosphokinase levels), and (4) cardiac imaging. A per-
son of ordinary skill in the art could easily apply any of the
foregoing tests to determine when a subject is at risk, is
suffering, or has suffered, a myocardial infarction. In addi-
tion, decreased levels of expression of a nucleic acid molecule
selected from the group consisting of Fit-1, vacuolar ATPase,
CD44, Lot-1, AA892598, and Mrg-1, or an expression prod-
uct thereof, are also, according to the present invention,
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important risk factors. A positively identified subject would
thus benefit from a method of treatment of the invention.

[0177] According to the invention, the method involves
administering to a subject having a myocardial infarction any
of the foregoing molecules (Fit-1, vacuolar ATPase, CD44,
Lot-1, AA892598, and Mrg-1) in an amount effective to treat
the cardiovascular disorder in the subject. By “having a myo-
cardial infarction” it is meant that the subject is at risk of
developing, 1s currently having, or has suffered a myocardial
infarction. It is believed that immediate administration of the
molecule would greatly benefit the subject by inhibiting apo-
ptotic cell-death of cardiomyocytes (the cells mostly affected
by the infarct) prior to, or following the infarct. By “imme-
diate” it is meant that administration occurs before (if it is
diagnosed in time), or within 48 hours from the myocardial
infaret, although administration up to 14 days after the epi-
sode may also be beneficial to the subject.

[0178] Another important embodiment of the invention is
the treatment of ischemic injury resulting from arteriosclero-
sis. Arteriosclerosis is a term used to describe a thickening
and hardening of the arterial wall. It is believed to be respon-
sible for the majority of deaths in the United States and in
most westernized societies. Atherosclerosis is one type of
arteriosclerosis that is believed to be the cause of most coro-
nary artery disease, aortic aneurysm and arterial disease of the
lower extremities (including peripheral vascular arteriopa-
thy), as well as contributing to cerebrovascular disease. Ath-
erosclerosis is the leading cause of death in the United States.

[0179] A normal artery typically is lined on its inner-side
only by a single layer of endothelial cells, the intima. The
intima overlays the media, which contains only a single cell
type, the smooth muscle cell. The outer-most layer of the
artery is the adventitia. With aging, there is a continuous
increase in the thickness of the intima, believed to result in
part from migration and proliferation of smooth muscle cells
from the media. A similar increase in the thickness of the
intima also occurs as a result of various traumatic events or
interventions, such as occurs when, for example, a balloon
dilatation procedure causes injury to the vessel wall. The
invention is used in connection with treating ischemic injury
resulting from arteriosclerotic conditions. An arteriosclerotic
condition as used herein means classical atherosclerosis,
accelerated atherosclerosis, atherosclerosis lesions and any
other arteriosclerotic conditions characterized by undesirable
endothelial and/or vascular smooth muscle cell proliferation,
including vascular complications of diabetes.

[0180] Another important embodiment of the invention is
the treatment of heart failure. Heart failure is a clinical syn-
drome of diverse etiologies linked by the common denomi-
nator of impaired heart pumping and is characterized by the
failure of the heart to pump blood commensurate with the
requirements of the metabolizing tissues, or to do so only
from an elevating filling pressure.

[0181] Another important embodiment of the invention is
the treatment of cardiac hypertrophy. This condition is typi-
cally characterized by left ventricular hypertrophy, usually of
a nondilated chamber, without obvious antecedent cause.
Current methods of diagnosis include the electrocardiogram
and the echocardiogram. Many patients, however, are asymp-
tomatic and may be relatives of patients with known disease.
Unfortunately, the first manifestation of the disease may be
sudden death, frequently occurring in children and young
adults, often during or after physical exertion.
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[0182] Agents for reducing the risk of or treating a cardio-
vascular disorder include those selected from the group con-
sisting of anti-inflammatory agents, anti-thrombotic agents,
anti-platelet agents, fibrinolytic agents, lipid reducing agents,
direct thrombin inhibitors, glycoprotein IIb/Illa receptor
inhibitors, agents that bind to cellular adhesion molecules and
inhibit the ability of white blood cells to attach to such mol-
ecules (e.g. anti-cellular adhesion molecule antibodies), cal-
cium channel blockers, beta-adrenergic receptor blockers,
cyclooxygenase-2 inhibitors, angiotensin system inhibitors,
and/or any combinations thereof. One preferred agent is aspi-
rin.

[0183] The mode of administration and dosage of a thera-
peutic agent of the invention will vary with the particular
stage of the condition being treated, the age and physical
condition of the subject being treated, the duration of the
treatment, the nature of the concurrent therapy (if any), the
specific route of administration, and the like factors within the
knowledge and expertise of the health practitioner.

[0184] As described herein, the agents of the invention are
administered in effective amounts to treat any of the forego-
ing cardiovascular disorders. In general, an effective amount
is any amount that can cause a beneficial change in a desired
tissue of a subject. Preferably, an effective amount is that
amount sufficient to cause a favorable phenotypic change in a
particular condition such as a lessening, alleviation or elimi-
nation of a symptom or of a condition as a whole.

[0185] In general, an effective amount is that amount of a
pharmaceutical preparation that alone, or together with fur-
ther doses, produces the desired response. This may involve
only slowing the progression of the condition temporarily,
although more preferably, it involves halting the progression
of the condition permanently or delaying the onset of or
preventing the condition from occurting. This can be moni-
tored by routine methods. Generally, doses of active com-
pounds would be from about 0.01 mg/kg per day to 1000
mg/kg per day. It is expected that doses ranging from 50-500
mg/kg will be suitable, preferably orally and in one or several
administrations per day.

[0186] Such amounts will depend, of course, on the par-
ticular condition being treated, the severity of the condition,
the individual patient parameters including age, physical con-
dition, size and weight, the duration of the treatment, the
nature of concurrent therapy (if any), the specific route of
administration and like factors within the knowledge and
expertise of the health practitioner. Lower doses will result
from certain forms of administration, such as intravenous
administration. In the event that a response in a subject is
insufficient at the initial doses applied, higher doses (or effec-
tively higher doses by a different, more localized delivery
route) may be employed to the extent that patient tolerance
permits. Multiple doses per day are contemplated to achieve
appropriate systemic levels of compounds. It is preferred
generally that a maximum dose be used, that is, the highest
safe dose according to sound medical judgment. It will be
understood by those of ordinary skill in the art, however, that
a patient may insist upon a lower dose or tolerable dose for
medical reasons, psychological reasons or for virtually any
other reasons.

[0187] The agents of the invention may be combined,
optionally, with a pharmaceutically-acceptable carrier to
form a pharmaceutical preparation. The term “pharmaceuti-
cally-acceptable carrier,” as used herein, means one or more
compatible solid or liquid fillers, diluents or encapsulating
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substances which are suitable for administration into a
human. The term “carrier” denotes an organic or inorganic
ingredient, natural or synthetic, with which the active ingre-
dient is combined to facilitate the application. The compo-
nents of the pharmaceutical compositions also are capable of
being co-mingled with the molecules of the present invention,
and with each other, in a manner such that there is no inter-
action which would substantially impair the desired pharma-
ceutical efficacy. In some aspects, the pharmaceutical prepa-
rations comprise an agent of the invention in an amount
effective to treat a disorder.

[0188] The pharmaceutical preparations may contain suit-
able buffering agents, including: acetic acid in a salt; citric
acid in a salt; boric acid in a salt; or phosphoric acid in a salt.
The pharmaceutical compositions also may contain, option-
ally, suitable preservatives, such as: benzalkonium chloride;
chlorobutanol; parabens or thimerosal.

[0189] A variety of administration routes are available. The
particular mode selected will depend, of course, upon the
particular drug selected, the severity of the condition being
treated and the dosage required for therapeutic efficacy. The
methods of the invention, generally speaking, may be prac-
ticed using any mode of administration that is medically
acceptable, meaning any mode that produces effective levels
ofthe active compounds without causing clinically unaccept-
able adverse effects. Such modes of administration include
oral, rectal, topical, nasal, intradermal, transdermal, or
parenteral routes. The term “parenteral” includes subcutane-
ous, intravenous, intramuscular, or infusion. Intravenous or
intramuscular routes are not particularly suitable for long-
term therapy and prophylaxis. As an example, pharmaceuti-
cal compositions for the acute treatment of subjects having a
migraine headache may be formulated in a variety of different
ways and for a variety of administration modes including
tablets, capsules, powders, suppositories, injections and nasal
sprays.

[0190] The pharmaceutical preparations may conveniently
be presented in unit dosage form and may be prepared by any
of the methods well-known in the art of pharmacy. All meth-
ods include the step of bringing the active agent into associa-
tion with a carrier which constitutes one or more accessory
ingredients. In general, the compositions are prepared by
uniformly and intimately bringing the active compound into
association with a liquid carrier, a finely divided solid carrier,
or both, and then, if necessary, shaping the product.

[0191] Compositions suitable for oral administration may
be presented as discrete units, such as capsules, tablets, loz-
enges, each containing a predetermined amount of the active
compound. Other compositions include suspensions in aque-
ous liquids or non-aqueous liquids such as a syrup, elixir oran
emulsion.

[0192] Compositions suitable for parenteral administration
conveniently comprise a sterile aqueous preparation of an
agent of the invention, which is preferably isotonic with the
blood of the recipient. This aqueous preparation may be for-
mulated according to known methods using suitable dispers-
ing or wetting agents and suspending agents. The sterile
injectable preparation also may be a sterile injectable solution
or suspension in a non-toxic parenterally-acceptable diluent
or solvent, for example, as a solution in 1,3-butane diol.
Among the acceptable vehicles and solvents that may be
employed are water, Ringer’s solution, and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conven-
tionally employed as a solvent or suspending medium. For

Jul. 30, 2009

this purpose any bland fixed oil may be employed including
synthetic mono or di-glycerides. In addition, fatty acids such
as oleic acid may be used in the preparation of injectables.
Formulations suitable for oral, subcutaneous, intravenous,
intramuscular, etc. administrations can be found in Reming-
ton’s Pharmaceutical Sciences, Mack Publishing Co., Eas-
ton, Pa.

[0193] The term “permit entry” of a molecule into a cell
according to the invention has the following meanings
depending upon the nature of the molecule. For an isolated
nucleic acid it is meant to describe entry of the nucleic acid
through the cell membrane and into the cell nucleus, where
upon the “nucleic acid transgene” can utilize the cell machin-
ery to produce functional polypeptides encoded by the
nucleic acid. By “nucleic acid transgene” it is meant to
describe all of the nucleic acids of the invention with or
without the associated vectors. For a polypeptide, it is meant
to describe entry of the polypeptide through the cell mem-
brane and into the cell cytoplasm, and if necessary, utilization
of the cell cytoplasmic machinery to functionally modify the
polypeptide (e.g., to an active form).

[0194] Various techniques may be employed for introduc-
ing nucleic acids of the invention into cells, depending on
whether the nucleic acids are introduced in vitro or in vivo in
a host. Such techniques include transfection of nucleic acid-
CaPQ, precipitates, transfection of nucleic acids associated
with DEAE, transfection with a retrovirus including the
nucleic acid of interest, liposome mediated transfection, and
the like. For certain uses, it is preferred to target the nucleic
acid to particular cells. In such instances, a vehicle used for
delivering a nucleic acid of the invention into a cell (e.g., a
liposome, a retrovirus, or other virus) can have a targeting
molecule attached thereto. For example, a molecule such as
an antibody specific for a surface membrane protein on the
target cell or a ligand for a receptor on the target cell can be
bound to or incorporated within the nucleic acid delivery
vehicle. For example, where liposomes are employed to
deliver the nucleic acids of the invention, proteins which bind
to a surface membrane protein associated with endocytosis
may be incorporated into the liposome formulation for tar-
geting and/or to facilitate uptake. Such proteins include
capsid proteins or fragments thereof tropic for a particular
cell type, antibodies for proteins which undergo internaliza-
tion in cycling, proteins that target intracellular localization
and enhance intracellular half life, and the like. Polymeric
delivery systems also have been used successfully to deliver
nucleic acids into cells, as is known by those skilled in the art.
Such systems even permit oral delivery of nucleic acids.

[0195] Other delivery systems can include time release,
delayed release or sustained release delivery systems. Such
systems can avoid repeated administrations of an agent of the
present invention, increasing convenience to the subject and
the physician. Many types of release delivery systems are
available and known to those of ordinary skill in the art. They
include polymer base systems such as poly(lactide-gly-
colide), copolyoxalates, polycaprolactones, polyesteramides,
polyorthoesters, polyhydroxybutyric acid, and polyanhy-
drides. Microcapsules of the foregoing polymers containing
drugs are described in, for example, U.S. Pat. No. 5,075,109.
Delivery systems also include non-polymer systems that are:
lipids including sterols such as cholesterol, cholesterol esters
and fatty acids or neutral fats such as mono-, di-, and tri-
glycerides; hydrogel release systems; sylastic systems; pep-
tide based systems; wax coatings; compressed tablets using
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conventional binders and excipients; partially fused implants;
and the like. Specific examples include, but are not limited to:
(a) erosional systems in which an agent of the invention is
contained in a form within a matrix such as those described in
U.S. Pat. Nos. 4,452,775, 4,675,189; and 5,736,152; and (b)
diffusional systems in which an active component permeates
at a controlled rate from a polymer such as described in U.S.
Pat. Nos. 3,854,480; 5,133,974: and 5,407,686. In addition,
pump-based hardware delivery systems can be used, some of
which are adapted for implantation.

[0196] Useofalong-term sustained release implant may be
desirable. Long-term release, as used herein, means that the
implant is constructed and arranged to deliver therapeutic
levels of the active ingredient for at least 30 days, and pref-
erably 60 days. Long-term sustained release implants are
well-known to those of ordinary skill in the art and include
some of the release systems described above. Specific
examples include, but are not limited to, long-term sustained
release implants described in U.S. Pat. No. 4,748,024, and
Canadian Patent No. 1330939.

[0197] The invention also involves the administration, and
in some embodiments co-administration, of agents other than
the molecules of the invention (Fit-1, vacuolar ATPase,
CD44, Lot-1, AA892598, and Mrg-1, nucleic acids and
polypeptides, and/or fragments thereof) that when adminis-
tered in effective amounts can act cooperatively, additively or
synergistically with a molecule of the invention to: (i) modu-
late cardiac cell anti-apoptotic activity, and (ii) treat any of the
conditions in which cardiac cell anti-apoptotic activity of a
molecule of the invention is involved. Agents other than the
molecules of the invention include anti-inflammatory agents,
anti-thrombotic agents, anti-coagulants, anti-platelet agents,
fibrinolytic agents, lipid reducing agents, direct thrombin
inhibitors, glycoprotein IIb/Illa receptor inhibitors, agents
that bind to cellular adhesion molecules and inhibit the ability
of white blood cells to attach to such molecules, calcium
channel blockers, beta-adrenergic receptor blockers,
cyclooxygenase-2 inhibitors, angiotensin system inhibitors,
anti-hypertensive agents, and/or combinations thereof.

[0198] “Anti-inflammatory” agents include Alclofenac;
Alclometasone Dipropionate; Algestone Acetonide; Alpha
Amylase; Amcinafal; Amcinafide; Amfenac Sodium; Ami-
prilose Hydrochloride; Anakinra; Anirolac; Anitrazafen;
Apazone; Balsalazide Disodium; Bendazac; Benoxaprofen;
Benzydamine Hydrochloride; Bromelains; Broperamole;
Budesonide; Carprofen; Cicloprofen; Cintazone; Cliprofen;,
Clobetasol Propionate; Clobetasone Butyrate; Clopirac;
Cloticasone Propionate; Cormethasone Acetate; Cortodox-
one; Deflazacort; Desonide; Desoximetasone; Dexametha-
sone Dipropionate; Diclofenac Potassium; Diclofenac
Sodium; Diflorasone Diacetate; Diflumidone Sodium;
Diflunisal; Difluprednate; Diftalone; Dimethyl Sulfoxide;
Drocinonide; Endrysone; Enlimomab; Enolicam Sodium;
Epirizole; Ftodolac; Etofenamate; Felbinac; Fenamole; Fen-
bufen; Fenclofenac; Fenclorac; Fendosal; Fenpipalone; Fen-
tiazac; Flazalone; Fluazacort; Flufenamic Acid; Flumizole;
Flunisolide Acetate; Flunixin; Flunixin Meglumine; Fluocor-
tin Butyl; Fluorometholone Acetate; Fluquazone; Flurbipro-
fen; Fluretofen; Fluticasone Propionate; Furaprofen,
Furobufen; Halcinonide; Halobetasol Propionate; Halopre-
done Acetate; Ibufenac; Ibuprofen; Ibuprofen Aluminum;
Ibuprofen Piconol; Ilonidap; Indomethacin; Indomethacin
Sodium; Indoprofen; Indoxole; Intrazole; Isoflupredone
Acetate; Isoxepac; Isoxicam; Ketoprofen; Lofemizole
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Hydrochloride; Lomoxicam; Loteprednol Etabonate;
Meclofenamate Sodium; Meclofenamic Acid; Meclorisone
Dibutyrate; Mefenamic Acid; Mesalamine; Meseclazone;
Methylprednisolone Suleptanate; Morniflumate; Nabume-
tone; Naproxen; Naproxen Sodium; Naproxol; Nimazone;
Olsalazine Sodium; Orgotein;, Orpanoxin; Oxaprozin,
Oxyphenbutazone; Paranyline Hydrochloride; Pentosan
Polysulfate Sodium; Phenbutazone Sodium Glycerate; Pir-
fenidone; Piroxicam; Piroxicam Cinnamate; Piroxicam Ola-
mine; Pirprofen; Prednazate; Prifelone; Prodolic Acid; Pro-
quazone; Proxazole; Proxazole Citrate; Rimexolone;
Romazarit; Salcolex; Salnacedin; Salsalate; Salycilates; San-
guinarium Chloride; Seclazone; Sermetacin; Sudoxicam;
Sulindac; Suprofen; Talmetacin; Talniflumate; Talosalate;
Tebufelone; Tenidap; Tenidap Sodium; Tenoxicam; Tesicam;
Tesimide; Tetrydamine; Tiopinac; Tixocortol Pivalate; Tol-
metin; Tolmetin Sodium; Triclonide; Triflumidate;
Zidometacin; Glucocorticoids; and Zomepirac Sodium. One
preferred anti-inflammatory agent is aspirin.

[0199] “Anti-thrombotic” and/or “fibrinolytic” agents
include plasminogen (to plasmin via interactions of prekal-
likrein, kininogens, Factors XII, X1IIa, plasminogen proacti-
vator, and tissue plasminogen activator] TPA]) Streptokinase;
Urokinase: Anisoylated Plasminogen-Streptokinase Activa-
tor Complex; Pro-Urokinase; (Pro-UK); rTPA (alteplase or
activase; “r” denotes recombinant); rPro-UK; Abbokinase;
Eminase; Sreptase Anagrelide Hydrochloride; Bivalirudin;
Dalteparin Sodium; Danaparoid Sodium; Dazoxiben Hydro-
chloride; Efegatran Sulfate; Enoxaparin Sodium; Ifetroban;
Ifetroban  Sodium; Tinzaparin  Sodium; Retaplase;
Trifenagrel; Warfarin; and Dextrans.

[0200] “Anti-platelet” agents include Clopridogrel; Sulfin-
pyrazone; Aspirin; Dipyridamole; Clofibrate; Pyridinol Car-
bamate; PGE; Glucagon; Antiserotonin drugs; Caffeine;
Theophyllin Pentoxifyllin; Ticlopidine; and Anagrelide.
[0201] “Lipidreducing” agents include gemfibrozil, choly-
styramine, colestipol, nicotinic acid, probucol lovastatin, flu-
vastatin, simvastatin, atorvastatin, pravastatin, and cirivasta-
tin.

[0202] “Direct thrombin inhibitors” include hirudin, hiru-
gen, hirulog, agatroban, PPACK, and thrombin aptamers.
[0203] “Glycoprotein  IIb/Illa  receptor inhibitors”
embraces both antibodies and non-antibodies, and include,
but are not limited, to ReoPro (abcixamab), lamifiban, and
tirofiban.

[0204] “Calcium channel blockers” are a chemically
diverse class of compounds having important therapeutic
value in the control of a variety of diseases including several
cardiovascular disorders, such as hypertension, angina, and
cardiac arrhythmias (Fleckenstein, Cir. Res. v. 52, (suppl. 1),
p. 13-16 (1983); Fleckenstein, Experimental Facts and
Therapeutic Prospects, John Wiley, New York (1983);
McCall, D., Curr Pract Cardiol, v. 10, p. 1-11 (1985)). Cal-
cium channel blockers are a heterogeneous group of drugs
that prevent or slow the entry of calcium into cells by regu-
lating cellular calcium channels. (Remington, The Science
and Practice of Pharmacy, Nineteenth Edition, Mack Pub-
lishing Company, Easton, Pa., p. 963 (1995)). Most of the
currently available calcium channel blockers, and useful
according to the present invention, belong to one of three
major chemical groups of drugs, the dihydropyridines, such
as nifedipine, the phenyl alkyl amines, such as verapamil, and
the benzothiazepines, such as diltiazem. Other calcium chan-
nel blockers useful according to the invention, include, but are
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not limited to, aminone, amlodipine, bencyclane, felodipine,
fendiline, flunarizine, isradipine, nicardipine, nimodipine,
perhexylene, gallopamil, tiapamil and tiapamil analogues
(such as 1993R0O-11-2933), phenyloin, barbiturates, and the
peptides dynorphin, omega-conotoxin, and omega-agatoxin,
and the like and/or pharmaceutically acceptable salts thereof.
[0205] “Beta-adrenergic receptor blocking agents” are a
class of drugs that antagonize the cardiovascular effects of
catecholamines in angina pectoris, hypertension, and cardiac
arrhythmias. Beta-adrenergic receptor blockers include, but
are not limited to, atenolol, acebutolol, alprenolol, befunolol,
betaxolol, bunitrolol, carteolol, celiprolol, hydroxalol, inde-
nolol, labetalol, levobunolol, mepindolol, methypranol, met-
indol, metoprolol, metrizoranolol, oxprenolol, pindolol, pro-
pranolol, practolol, practolol, sotalolnadolol, tiprenolol,
tomalolol, timolol, bupranolol, penbutolol, trimepranol, 2-(3-
(1,1-dimethylethyl)-amino-2-hydroxypropoxy)-3-pyriden-
ecarbonitrilHCI, 1-butylamino-3-(2,5-dichlorophenoxy)-2-
propanol, 1-isopropylamino-3-(4-(2-
cyclopropylmethoxyethyl)phenoxy)-2-propanol,
3-isopropylamino-1-(7-methylindan-4-yloxy)-2-butanol,
2-(3-t-butylamino-2-hydroxy-propylthio)-4-(5-carbamoyl-
2-thienyl)thiazol, 7-(2-hydroxy-3-t-butylaminpropoxy)ph-
thalide. The above-identified compounds can be used as iso-
meric mixtures, or in their respective levorotating or
dextrorotating form.

[0206] Cyclooxygenase-2 (COX-2) is a recently identified
form of a cyclooxygenase. “Cyclooxygenase” is an enzyme
complex present in most tissues that produces various pros-
taglandins and thromboxanes from arachidonic acid. Non-
steroidal, anti-inflammatory drugs exert most of their anti-
inflammatory, analgesic and antipyretic activity and inhibit
hormone-induced uterine contractions and certain types of
cancer growth through inhibition of the cyclooxygenase (also
known as prostaglandin G/H synthase and/or prostaglandin-
endoperoxide synthase). Initially, only one form of cyclooxy-
genase was known, the “constitutive enzyme” or cyclooxy-
genase-1 (COX-1). It and was originally identified in bovine
seminal vesicles.

[0207] Cyclooxygenase-2 (COX-2) has been cloned,
sequenced and characterized initially from chicken, murine
and human sources (see, e.g., U.S. Pat. No. 5,543,297, issued
Aug. 6, 1996 to Cromlish et al., and assigned to Merck Frosst
Canada, Inc., Kirkland, Calif., entitled: “Human cyclooxyge-
nase-2 cDNA and assays for evaluating cyclooxygenase-2
activity”). This enzyme is distinct from COX-1. COX-2 is
rapidly and readily inducible by a number of agents including
mitogens, endotoxin, hormones, cytokines and growth fac-
tors. As prostaglandins have both physiological and patho-
logical roles, the constitutive enzyme, COX-1, is responsible,
in large part, for endogenous basal release of prostaglandins
and hence is important in their physiological functions such
as the maintenance of gastrointestinal integrity and renal
blood flow. By contrast, it is believed that the inducible form,
COX-2, is mainly responsible for the pathological effects of
prostaglandins where rapid induction of the enzyme would
occur in response to such agents as inflammatory agents,
hormones, growth factors, and cytokines. Therefore, it is
believed that a selective inhibitor of COX-2 has similar anti-
inflammatory, antipyretic and analgesic propetties to a con-
ventional non-steroidal anti-inflammatory drug, and in addi-
tion inhibits hormone-induced uterine contractions and also
has potential anti-cancer effects, but with reduced side
effects. In particular, such COX-2 inhibitors are believed to
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have a reduced potential for gastrointestinal toxicity, a
reduced potential for renal side effects, a reduced effect on
bleeding times and possibly a decreased potential to induce
asthma attacks in aspirin-sensitive asthmatic subjects, and are
therefore useful according to the present invention.

[0208] A number of selective “COX-2 inhibitors” are
known in the art. These include, but are not limited to, COX-2
inhibitors described in U.S. Pat. No. 5,474,995 “Pheny! het-
erocycles as COX-2 inhibitors™; U.S. Pat. No. 5,521,213
“Diaryl bicyclic heterocycles as inhibitors of cyclooxyge-
nase-2”; U.S. Pat. No. 5,536,752 “Phenyl heterocycles as
COX-2 inhibitors”; U.S. Pat. No. 5,550,142 “Phenyl hetero-
cycles as COX-2 inhibitors™; U.S. Pat. No. 5,552,422 “Aryl
substituted 5,5 fused aromatic nitrogen compounds as anti-
inflammatory agents”; U.S. Pat. No. 5,604,253 “N-Benzylin-
dol-3-yl propanoic acid derivatives as cyclooxygenase inhibi-
tors”, U.S. Pat. No. 5,604,260 “5-Methanesulfonamido-1-
indanones as aninhibitor of cyclooxygenase-2”; U.S. Pat. No.
5,639,780 N-Benzyl indol-3-yl butanoic acid derivatives as
cyclooxygenase inhibitors™; U.S. Pat. No. 5,677,318 Diphe-
nyl-1,2-3-thiadiazoles as anti-inflammatory agents”; U.S.
Pat. No. 5,691,374 “Diaryl-5-oxygenated-2-(SH)-furanones
as COX-2 inhibitors”; U.S. Pat. No. 5,698,584 “3.4-Diaryl-
2-hydroxy-2,5-dihydrofurans as prodrugs to COX-2 inhibi-
tors”; U.S. Pat. No. 5,710,140 “Phenyl heterocycles as
COX-2 inhibitors”; U.S. Pat. No. 5,733,909 “Diphenyl stil-
benes as prodrugs to COX-2 inhibitors™; U.S. Pat. No. 5,789,
413 “Alkylated styrenes as prodrugs to COX-2 inhibitors™;
U.S. Pat. No. 5,817,700 “Bisaryl cyclobutenes derivatives as
cyclooxygenase inhibitors”; U.S. Pat. No. 5,849,943 “Stil-
bene derivatives useful as cyclooxygenase-2 inhibitors™; U.S.
Pat. No. 5,861,419 “Substituted pyridines as selective
cyclooxygenase-2 inhibitors”; U.S. Pat. No. 5.922,742
“Pyridinyl-2-cyclopenten-1-ones as selective cyclooxyge-
nase-2 inhibitors™; U.S. Pat. No. 5,925,631 “Alkylated sty-
renes as prodrugs to COX-2 inhibitors™; all of which are
commonly assigned to Merck Frosst Canada, Inc. (Kirkland,
Calif. or Merck & Co., Inc. (Rahway, N.J.). Additional
COX-2 inhibitors are also described in U.S. Pat. No. 5,643,
933, assigned to G. D. Searle & Co. (Skokie, 111.), entitled:
“Substituted sulfonylphenylheterocycles as cyclooxyge-
nase-2 and 5-lipoxygenase inhibitors.”

[0209] A number of the above-identified COX-2 inhibitors
are prodrugs of selective COX-2 inhibitors, and exert their
action by conversion in vivo to the active and selective COX-2
inhibitors. The active and selective COX-2 inhibitors formed
from the above-identified COX-2 inhibitor prodrugs are
described in detail in WO 95/00501, published Jan. 5, 1995,
WO 95/18799, published Jul. 13, 1995 and U.S. Pat. No.
5,474,995, issued Dec. 12, 1995. Given the teachings of U.S.
Pat. No. 5,543,297, entitled: “Human cyclooxygenase-2
¢DNA and assays for evaluating cyclooxygenase-2 activity,”
aperson of ordinary skillin the art would be able to determine
whether an agent is a selective COX-2 inhibitor or a precursor
of a COX-2 inhibitor, and therefore part of the present inven-
tion.

[0210] An “angiotensin system inhibitor” is an agent that
interferes with the function, synthesis or catabolism of angio-
tensin II. These agents include, but are not limited to, angio-
tensin-converting enzyme (ACE) inhibitors, angiotensin II
antagonists, angiotensin 11 receptor antagonists, agents that
activate the catabolism of angiotensin 11, and agents that
prevent the synthesis of angiotensin I from which angiotensin
II is ultimately derived. The renin-angiotensin system is
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involved in the regulation of hemodynamics and water and
electrolyte balance. Factors that lower blood volume, renal
perfusion pressure, or the concentration of Na* in plasma tend
10 activate the system, while factors that increase these
parameters tend to suppress its function.

[0211] Angiotensin I and angiotensin II are synthesized by
the enzymatic renin-angiotensin pathway. The synthetic pro-
cess is initiated when the enzyme renin acts on angiotensino-
gen, a pseudoglobulin in blood plasma, to produce the
decapeptide angiotensin 1. Angiotensin 1 is converted by
angiotensin converting enzyme (ACE) to angiotensin II (an-
giotensin-[1-8]octapeptide). The latter is an active pressor
substance which has been implicated as a causative agent in
several forms of hypertension in various mammalian species,
e.g., humans.

[0212] Angiotensin (renin-angiotensin) system inhibitors
are compounds that act to interfere with the production of
angiotensin Il from angiotensinogen or angiotensin [ or inter-
fere with the activity of angiotensin II. Such inhibitors are
well known to those of ordinary skill in the art and include
compounds that act to inhibit the enzymes involved in the
ultimate production of angiotensin II, including renin and
ACE. They also include compounds that interfere with the
activity of angiotensin I1, once produced. Examples of classes
of such compounds include antibodies (e.g., to renin), amino
acids and analogs thereof (including those conjugated to
larger molecules), peptides (including peptide analogs of
angiotensin and angiotensin I), pro-renin related analogs, etc.
Among the most potent and useful renin-angiotensin system
inhibitors are renin inhibitors, ACE inhibitors, and angio-
tensin [T antagonists. In a preferred embodiment of the inven-
tion, the renin-angiotensin system inhibitors are renin inhibi-
tors, ACE inhibitors, and angiotensin 11 antagonists.

[0213] “Angiotensin II antagonists” are compounds which
interfere with the activity of angiotensin II by binding to
angiotensin II receptors and interfering with its activity.
Angiotensin II antagonists are well known and include pep-
tide compounds and non-peptide compounds. Most angio-
tensin [T antagonists are slightly modified congeners in which
agonist activity is attenuated by replacement of phenylalanine
in position 8 with some other amino acid; stability can be
enhanced by other replacements that slow degeneration in
vivo. Examples of angiotensin II antagonists include: pep-
tidic compounds (e.g., saralasin, [(San')(Val’)(Ala®)]angio-
tensin-(1-8) octapeptide and related analogs); N-substituted
imidazole-2-one (U.S. Pat. No. 5,087,634); imidazole acetate
derivatives including 2-N-butyl-4-chloro-1-(2-chloroben-
zile), imidazole-5-acetic acid (see Long et al., J. Pharmacol.
Exp. Ther. 247(1), 1-7 (1988)); 4,5,6,7-tetrahydro-1H-imi-
dazo[4,5-c]pyridine-6-carboxylic acid and analog derivatives
(U.S. Pat. No. 4,816,463); N2-tetrazole beta-glucuronide
analogs (U.S. Pat. No. 5,085,992); substituted pyrroles, pyra-
zoles, and tryazoles (U.S. Pat. No. 5,081,127); phenol and
heterocyclic derivatives such as 1,3-imidazoles (U.S. Pat. No.
5,073,566); imidazo-fused 7-member ring heterocycles (U.S.
Pat. No. 5,064,825); peptides (e.g., U.S. Pat. No. 4,772,684);
antibodies to angiotensin II (e.g., U.S. Pat. No. 4,302,386);
and aralkyl imidazole compounds such as biphenyl-methyl
substituted imidazoles (e.g., EP Number 253,310, Jan. 20,
1988); ES8891 (N-morpholinoacetyl-(-1-naphthyl)-L-ala-
nyl-(4, thiazolyl)-L-alanyl (35,45)-4-amino-3-hydroxy-5-
cyclo-hexapentanoyl-N-hexylamide, Sankyo Company, [td.,
Tokyo, Japan); SKF108566 (E-alpha-2-[2-butyl-1-(carbox-
yphenyl)methy!] 1 H-imidazole-5-yl[methylane]-2-
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thiophenepropanoic acid, Smith Kline Beecham Pharmaceu-
ticals, PA); Losartan (DUP753/MK954, DuPont Merck
Pharmaceutical Company ); Remikirin (RO42-5892, F. Hoff-
man LaRoche AG); A, agonists (Marion Merrill Dow) and
certain non-peptide heterocycles (G.D. Searle and Com-
pany).

[0214] “Angiotensin converting enzyme,” (ACE), is an
enzyme which catalyzes the conversion of angiotensin I to
angiotensin 1I. ACE inhibitors include amino acids and
derivatives thereof, peptides, including di- and tripeptides
and antibodies to ACE which intervene in the renin-angio-
tensin system by inhibiting the activity of ACE thereby reduc-
ing or eliminating the formation of pressor substance angio-
tensin II. ACE inhibitors have been used medically to treat
hypertension, congestive heart failure, myocardial infarction
and renal disease. Classes of compounds known to be useful
as ACE inhibitors include acylmercapto and mercaptoal-
kanoyl prolines such as captopril (U.S. Pat. No. 4,105,776)
and zofenopril (U.S. Pat. No. 4,316,906). carboxyalkyl
dipeptides such as enalapril (U.S. Pat. No. 4,374,829), lisi-
nopril (U.S. Pat. No. 4,374,829), quinapril (U.S. Pat. No.
4,344.949), ramipril (U.S. Pat. No. 4,587,258), and perin-
dopril (U.S. Pat. No. 4,508,729), carboxyalkyl dipeptide
mimics such as cilazapril (U.S. Pat. No. 4,512,924) and
benazapril (U.S. Pat. No. 4,410,520), phosphinylalkanoyl
prolines such as fosinopril (U.S. Pat. No. 4,337,201) and
trandolopril.

[0215] “Renin inhibitors” are compounds which interfere
with the activity of renin. Renin inhibitors include amino
acids and derivatives thereof, peptides and derivatives
thereof, and antibodies to renin. Examples of renin inhibitors
that are the subject of United States patents are as follows:
urea derivatives of peptides (U.S. Pat. No. 5,116,835); amino
acids connected by nonpeptide bonds (U.S. Pat. No. 5,114,
937); di- and tri-peptide derivatives (U.S. Pat. No. 5,106,
835); amino acids and derivatives thereof (U.S. Pat. Nos.
5,104,869 and 5,095,119); diol sulfonamides and sulfinyls
(U.S. Pat. No. 5,098,924); modified peptides (U.S. Pat. No.
5,095,006); peptidyl beta-aminoacyl aminodiol carbamates
(U.S. Pat. No. 5,089,471); pyrolimidazolones (U.S. Pat. No.
5,075,451); fluorine and chlorine statine or statone containing
peptides (U.S. Pat. No. 5,066,643); peptidyl amino diols
(U.S. Pat. Nos. 5,063,208 and 4,845,079); N-morpholino
derivatives (U.S. Pat. No. 5,055,466); pepstatin derivatives
(U.S. Pat. No. 4,980,283); N-heterocyclic alcohols (U.S. Pat.
No. 4,885,292); monoclonal antibodies to renin (U.S. Pat.
No. 4,780,401); and a variety of other peptides and analogs
thereof (U.S. Pat. Nos. 5,071,837, 5,064,965, 5,063,207,
5,036,054, 5,036,053, 5,034,512, and 4,894,437).

[0216] Agents that bind to cellular adhesion molecules and
inhibit the ability of white blood cells to attach to such mol-
ecules include polypeptide agents. Such polypeptides include
polyclonal and monoclonal antibodies, prepared according to
conventional methodology. Such antibodies already are
known in the art and include anti-ICAM 1 antibodies as well
as other such antibodies described above.

[0217] Anticoagulant agents include, but are not limited to,
Ancrod; Anticoagulant Citrate Dextrose Solution; Antico-
agulant Citrate Phosphate Dextrose Adenine Solution; Anti-
coagulant Citrate Phosphate Dextrose Solution; Anticoagu-
lant Heparin Solution; Anticoagulant Sodium Citrate
Solution; Ardeparin Sodium; Bivalirudin; Bromindione;
Dalteparin Sodium; Desirudin; Dicumarol; Heparin Cal-
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cium; Heparin Sodium; Lyapolate Sodium; Nafamostat
Mesylate; Phenprocoumon; Tinzaparin Sodium; and War-
farin Sodium.

[0218] Heparin may stabilize symptoms in evolving stroke,
but anticoagulants are useless (and possibly dangerous) in
acute completed stroke, and are contraindicated in hyperten-
sives because of the increased possibility of hemorrhage into
the brain or other organs. Although the timing is controver-
sial, anticoagulants may be started to prevent recurrent car-
diogenic emboli. Clot lysing agents, including tissue plasmi-
nogen activator and streptokinase, are being evaluated for the
very early treatment of acute stroke. Nimodipine has recently
been shown to improve survival and clinical outcome after
ischemic stroke.

[0219] Other than aspirin, ticlopidine is another antiplatelet
agent that has been shown to be beneficial for stroke treat-
ment. Endarterectomy may be indicated in patients with 70 to
99 percent narrowing of a symptomatic internal carotid
artery. However, most authorities agree that carotid endarter-
ectomy is not indicated in patients with TIAs that are refer-
able to the basilar-vertebral system, in patients with signifi-
cant deficits from prior strokes, or in patients in whom a
stroke is evolving.

[0220] HMG-CoA  (3-hydroxy-3-methylglutaryl-coen-
zyme A) reductase is the microsomal enzyme that catalyzes
the rate limiting reaction in cholesterol biosynthesis (HMG-
CoA6Mevalonate). An HMG-CoA reductase inhibitor inhib-
its HMG-CoA reductase, and as a result inhibits the synthesis
of cholesterol. A number of HMG-CoA reductase inhibitors
has been used to treat individuals with hypercholesterolemia.
More recently, HMG-CoA reductase inhibitors have been
shown to be beneficial in the treatment of stroke (Endres M, et
al., Proc Natl Acad Sci USA, 1998, 95:8880-5).

[0221] HMG-CoA reductase inhibitors useful for co-ad-
ministration with the agents of the invention include, but are
not limited to, simvastatin (U.S. Pat. No. 4,444,784); lovas-
tatin (U.S. Pat. No. 4,231,938); pravastatin sodium (U.S. Pat.
No. 4,346,227); fluvastatin (U.S. Pat. No. 4,739,073); atorv-
astatin (U.S. Pat. No. 5,273,995); cerivastatin, and numerous
others described in U.S. Pat. No. 5,622,985; U.S. Pat. No.
5,135,935; U.S. Pat. No. 5,356,896; U.S. Pat. No. 4,920,109
U.S. Pat. No. 5,286,895; U.S. Pat. No. 5,262,435; U.S. Pat.
No. 5,260,332; U.S. Pat. No. 5,317,031; U.S. Pat. No. 5,283,
256; U.S. Pat. No. 5,256,689; U.S. Pat. No. 5,182,298; U.S.
Pat. No. 5,369,125; U.S. Pat. No. 5,302,604; U.S. Pat. No.
5,166,171; U.S. Pat. No. 5,202,327; U.S. Pat. No. 5,276,021;
U.S. Pat. No. 5,196,440; U.S. Pat. No. 5,091,386; U.S. Pat.
No. 5,091,378; U.S. Pat. No. 4,904,646; U.S. Pat. No. 5,385,
932; U.S. Pat. No. 5,250,435; U.S. Pat. No. 5,132,312, U.S.
Pat. No. 5,130,306, U.S. Pat. No. 5,116,870; U.S. Pat. No.
5,112,857, U.S. Pat. No. 5,102,911; U.S. Pat. No. 5,098,931,
U.S. Pat. No. 5,081,136; U.S. Pat. No. 5,025,000; U.S. Pat.
No. 5,021,453; U.S. Pat. No. 5,017,716; U.S. Pat. No. 5,001,
144; U.S. Pat. No. 5,001,128; U.S. Pat. No. 4,997,837; U.S.
Pat. No. 4,996,234, U.S. Pat. No. 4,994,494; U.S. Pat. No.
4,992,429, U.S. Pat. No. 4,970,231; U.S. Pat. No. 4,968,693,
U.S. Pat. No. 4,963,538; U.S. Pat. No. 4,957,940; U.S. Pat.
No. 4,950,675; U.S. Pat. No. 4,946,864; U.S. Pat. No. 4,946,
860; U.S. Pat. No. 4,940,800; U.S. Pat. No. 4,940,727, U.S.
Pat. No. 4,939,143, U.S. Pat. No. 4,929,620; U.S. Pat. No.
4,923.861; U.S. Pat. No. 4,906,657 U.S. Pat. No. 4,906,624,
and U.S. Pat. No. 4,897,402, the disclosures of which patents
are incorporated herein by reference.
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[0222] Nitric oxide (NO) has been recognized as a messen-
ger molecule with many physiologic roles, in the cardiovas-
cular, neurologic and immune systems (Griffith, T M et al., J
Am Coll Cardiol, 1988, 12:797-806). It mediates blood vessel
relaxation, neurotransmission and pathogen suppression. NO
is produced from the guanidino nitrogen of L-arginine by NO
Synthase (Moncada, S and Higgs, E A, Eur J Clin Invest,
1991, 21:361-374). Agents that upregulate endothelial cell
Nitric Oxide Synthase include, but are not limited to, L-argi-
nine, rho GTPase function inhibitors (see International Appli-
cation WO 99/47153, the disclosure of which is incorporated
herein by reference), and agents that disrupt actin cytoskeletal
organization (see International Application WO 00/03746,
the disclosure of which is incorporated herein by reference).

[0223] “Co-administering,” as used herein, refers to admin-
istering simultaneously two or more compounds of the inven-
tion (e.g.,a Fit-1, vacuolar ATPase, CD44, Lot-1, AA892598,
and/or Mrg-1, nucleic acid and/or polypeptide, and an agent
known to be beneficial in the treatment of, for example, a
cardiovascular condition, e.g., an anticoagulant-), as an
admixture in a single composition, or sequentially, close
enough in time so that the compounds may exert an additive
or even synergistic effect, i.e., on reducing cardiomyocyte
cell-death in a cardiovascular condition.

[0224] The invention also embraces solid-phase nucleic
acid molecule arrays. The array consists essentially of a set of
nucleic acid molecules, expression products thereof, or frag-
ments (of either the nucleic acid or the polypeptide molecule)
thereof, each nucleic acid molecule selected from the group
consisting of Fit-1, vacuolar ATPase, CD44, Lot-1,
AAB92598, and Mrg-1, fixed to a solid substrate. In some
embodiments, the solid-phase array further comprises at least
one control nucleic acid molecule. In certain embodiments,
the set of nucleic acid molecules comprises at least one, at
least two, at least three, at least four, or even at least five
nucleic acid molecules, each selected from the group consist-
ing of Fit-1, vacuolar ATPase, CD44, Lot-1, AA892598, and
Mrg-1, provided that when only one nucleic acid molecule is
present on the array, the nucleic acid molecule is not vacuolar
ATPase. In preferred embodiments, the set of nucleic acid
molecules comprises a maximum number of 100 different
nucleic acid molecules. In important embodiments, the set of
nucleic acid molecules comprises a maximum number of 10
different nucleic acid molecules.

[0225] According to the invention, standard hybridization
techniques of microarray technology are utilized to assess
patterns of nucleic acid expression and identify nucleic acid
expression. Microarray technology, which is also known by
other names including: DNA chip technology, gene chip tech-
nology, and solid-phase nucleic acid array technology, is well
known to those of ordinary skill in the art and is based on, but
not limited to, obtaining an array of identified nucleic acid
probes (e.g., molecules described elsewhere herein such as
Fit-1, vacuolar ATPase, CD44, Lot-1, AA892598, and/or
Mrg-1) on a fixed substrate, labeling target molecules with
reporter molecules (e.g., radioactive, chemiluminescent, or
fluorescent tags such as fluorescein, Cye3-dUTP, or CyeS5-
dUTP), hybridizing target nucleic acids to the probes, and
evaluating target-probe hybridization. A probe with a nucleic
acid sequence that perfectly matches the target sequence will,
in general, result in detection of a stronger reporter-molecule
signal than will probes with less perfect matches. Many com-
ponents and techniques wtilized in nucleic acid microarray
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technology are presented in Nature Genetics, Vol. 21, January
1999, the entire contents of which is incorporated by refer-
ence herein.

[0226] According to the present invention, microarray sub-
strates may include but are not limited to glass, silica, alumi-
nosilicates, borosilicates, metal oxides such as alumina and
nickel oxide, various clays, nitrocellulose, or nylon. In all
embodiments a glass substrate is preferred. According to the
invention, probes are selected from the group of nucleic acids
including, but not limited to: DNA, genomic DNA, cDNA,
and oligonucleotides; and may be natural or synthetic. Oli-
gonucleotide probes preferably are 20 to 25-mer oligonucle-
otides and DNA/cDNA probes preferably are 500 to 5000
bases in length, although other lengths may be used. Appro-
priate probe length may be determined by one of ordinary
skill in the art by following art-known procedures. In one
embodiment, preferred probes are sets of two or more of the
nucleic acid molecules set forth as SEQ IDNOs: 1, 3,5,7, 9,
11 and/or 12. Probes may be purified to remove contaminants
using standard methods known to those of ordinary skill in the
art such as gel filtration or precipitation.

[0227] In one embodiment, the microarray substrate may
be coated with a compound to enhance synthesis of the probe
onthe substrate. Such compounds include, but are not limited
to, oligoethylene glycols. In another embodiment, coupling
agents or groups on the substrate can be used to covalently
link the first nucleotide or olignucleotide to the substrate.
These agents or groups may include, but are not limited to:
amino, hydroxy, bromo, and carboxy groups. These reactive
groups are preferably attached to the substrate through a
hydrocarbyl radical such as an alkylene or phenylene divalent
radical, one valence position occupied by the chain bonding
and the remaining attached to the reactive groups. These
hydrocarbyl groups may contain up to about ten carbon
atoms, preferably up to about six carbon atoms. Alkylene
radicals are usually preferred containing two to four carbon
atoms in the principal chain. These and additional details of
the process are disclosed, for example, in U.S. Pat. No. 4,458,
066, which is incorporated by reference in its entirety.
[0228] Inone embodiment, probes are synthesized directly
on the substrate in a predetermined grid pattern using meth-
ods such as light-directed chemical synthesis, photochemical
deprotection, or delivery of nucleotide precursors to the sub-
strate and subsequent probe production.

[0229] Inanother embodiment, the substrate may be coated
with a compound to enhance binding of the probe to the
substrate. Such compounds include, but are not limited to:
polylysine, amino silanes, amino-reactive silanes (Nature
Genetics, Vol. 21, January 1999) or chromium (Gwynne and
Page, 2000). In this embodiment, presynthesized probes are
applied to the substrate in a precise, predetermined volume
and grid pattern, utilizing a computer-controlled robot to
apply probe to the substrate in a contact-printing manner or in
a non-contact manner such as ink jet or piezo-electric deliv-
ery. Probes may be covalently linked to the substrate with
methods that include, but are not limited to, UV-irradiation
and heat.

[0230] Targets are nucleic acids selected from the group,
including but not limited to, DNA, genomic DNA, cDNA,
RNA, mRNA and may be natural or synthetic. In all embodi-
ments, nucleic acid molecules from subjects suspected of
developing or having a cardiovascular condition, are pre-
ferred. In certain embodiments of the invention, one or more
control nucleic acid molecules are attached to the substrate.

Jul. 30, 2009

Preferably, control nucleic acid molecules allow determina-
tion of factors including but not limited to: nucleic acid qual-
ity and binding characteristics; reagent quality and effective-
ness; hybridization success; and analysis thresholds and
success. Control nucleic acids may include, but are not lim-
ited to, expression products of genes such as housekeeping
genes or fragments thereof.

[0231] To select a set of cardiovascular disease markers, the
expression data generated by, for example, microarray analy-
sis of gene expression, is preferably analyzed to determine
which genes in different categories of patients (each category
of patients being a different cardiovascular disorder), are
significantly differentially expressed. The significance of
gene expression can be determined using Permax computer
software, although any standard statistical package that can
discriminate significant differences is expression may be
used. Permax performs permutation 2-sample t-tests on large
arrays of data. For high dimensional vectors of observations,
the Permax software computes t-statistics for each attribute,
and assesses significance using the permutation distribution
of the maximum and minimum overall attributes. The main
use is to determine the attributes (genes) that are the most
different between two groups (e.g., control healthy subject
and a subject with a particular cardiovascular disorder), mea-
suring “most different” using the value of the t-statistics, and
their significance levels.

[0232] Expression of cardiovascular disease nucleic acid
molecules can also be determined using protein measurement
methods to determine expression of SEQ ID NOs: 2, 4, 6, 8,
and/or 10, e.g., by determining the expression of polypeptides
encoded by SEQ ID NOs: 1, 3, 5, 7, and/or 9, respectively.
Preferred methods of specifically and quantitatively measur-
ing proteins include, but are not limited to: mass spectros-
copy-based methods such as surface enhanced laser desorp-
tion ionization (SELDI; e.g., Ciphergen ProteinChip
System), non-mass spectroscopy-based methods, and immu-
nohistochemistry-based methods such as 2-dimensional gel
electrophoresis.

[0233] SELDI methodology may, through procedures
known to those of ordinary skill in the art, be used to vaporize
microscopic amounts of tumor protein and to create a “fin-
gerprint” of individual proteins, thereby allowing simulta-
neous measurement of the abundance of many proteins in a
single sample. Preferably SELDI-based assays may be uti-
lized to characterize cardiovascular conditions as well as
stages of such conditions. Such assays preferably include, but
are not limited to the following examples. Gene products
discovered by RNA microarrays may be selectively measured
by specific (antibody mediated) capture to the SELDI protein
disc (e.g., selective SELDI). Gene products discovered by
protein screening (e.g., with 2-D gels), may be resolved by
“total protein SELDI” optimized to visualize those particular
markers of interest from among SEQ ID NOs: 1, 3, 5, 7,
and/or 9. Predictive models of tumor classification from
SELDI measurement of multiple markers from among SEQ
ID NOs: 1, 3, 5, 7, and/or 9 may be utilized for the SELDI
strategies.

[0234] Theuse of any of the foregoing microarray methods
to determine expression of cardiovascular disease nucleic
acids can be done with routine methods known to those of
ordinary skill in the art and the expression determined by
protein measurement methods may be correlated to predeter-
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mined levels of a marker used as a prognostic method for
selecting treatment strategies for cardiovascular disease
patients.

[0235] The invention will be more fully understood by ref-
erence to the following examples. These examples, however,
are merely intended to illustrate the embodiments of the
invention and are not to be construed to limit the scope of the
invention.

EXAMPLES
Example 1
Experimental Protocols
Materials and Methods

[0236] Mechanical Strain Device

[0237] Experiments of mechanically overloading cardi-
omyocytes have generally been performed by stretching cells
with no control of the cardiac cycle, an approach that does not
allow distinction between mechanical overload in contraction
versus relaxation. In the present study, we designed and con-
structed a unique experimental system that allows precisely
controlled mechanical strains as well as electrical pacing in
cultured cardiomyocytes, to investigate, inter alia, how car-
diomyocyte mechanotransduction is regulated by the cardiac
cycle, and identify genes that are involved in such regulation.
[0238] The Pacing-Strain Device. The approach to
mechanical stimulation used an apparatus that has multiple
platens that contact the underside of silicone elastomer mem-
branes to apply a spatially isotropic biaxial strain profile to the
membrane (Schaffer J L, et al., J Orthop Res, 1993, 12:709-
719; and U.S. Provisional Patent application filed on Jul. 16,
1999 entitled “AN APPARATUS FOR STUDYING MYO-
CARDIAL MECHANICAL OVERLOAD HYPERTRO-
PHY AND USES THEREFOR, by Richard T. Lee, and bear-
ing Attorney Docket no. 100038.130 and express mail no.
EL110243781US). Six individual 78 mm membranes can be
stretched at once with varying amplitudes of strain by con-
trolling displacement of each platen with a stepper motor.
Measured Green strains are accurate to ~£0.25% at strains
from 1-14% (Cheng G C, et al., Circ Res, 1997, 80:28-36;
Brown T D, J Biomechanics, 2000, 33:3-14). Throughout this
study, 8% biaxial strain was used.

[0239]  To control the timing of mechanical strain relative to
the cardiac cycle, the computer paced each dish electrically,
and controlled: the phase between the mechanical strain and
the electrical impulse, the electrical impulse duration, and the
voltage of the impulse. In addition, the electrical impulses had
alternating polarity to minimize electrochemical effects such
as pH gradients at the electrodes. The two outputs were each
connected to a single set of electrodes in each dish. The dishes
were paced in parallel with aresistance of approximately 500
ohms per dish.

[0240] The positive and negative voltage sources were pro-
vided by two power supplies (6545 A, Hewlett Packard Com-
pany, Palo Alto, Calif.). The control circuit was divided into
two parts: a high voltage circuit and a low voltage or digital
signal circuit. The high voltage circuit was a gate that
switched the output based on the input signal. The low voltage
circuit accepted two control signals from the computer and
accepted the pulse width from a variable resistor, which con-
trolled both the positive and negative voltage gates. The low
voltage circuit allowed a voltage pulse between 0-120V DC
amplitude and 2-37 ms duration. Lights provided continuous
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monitoring of the pulses, and the timing of the circuits and
calibration were validated by oscilloscope.

[0241] The electrodes for each dish were two arc-shaped
AgCl, wire electrodes at the base of the inner surface of the
dish, just above the deformable membrane. The electrodes
were pre-made, ethanol-sterilized, and placed into the dish
Jjust prior to each experiment to minimize potential toxicity
from silver. Using this method no cellular death or detach-
ment was observed in 24 hr experiments. Each arc was 120
degrees; we performed a two dimensional finite element
analysis to estimate the uniformity of the potential field with
this configuration. These calculations estimate a spatial varia-
tion in the potential field of {root mean square}=29%. Thus,
this system provides highly uniform biaxial mechanical
strain, with a relatively small variation in the voltage field.
[0242] Mechanical stimulation protocols. We imposed
strain only during first third of the cardiac cycle by electrical
stimulation for strain imposed during the “systolic phase”,
and only during one third of the cardiac cycle in the relaxation
phase for strain imposed during “diastolic phase,” respec-
tively. Conditions used in this study were: (1) control; (2)
strain, no pacing; (3) pacing, no strain; (4) strain imposed
during systolic phase; and (5) strain imposed during diastolic
phase.

[0243] Neonatal rat ventricular myocytes (NRVM) from
1-day old Sprague-Dawley rats were isolated by previously
described methods (Springhom J P, and Claycomb W C.,
Biochem J, 1989; 258:73-78; Arstall M A, et al., J Mol Cell
Cardiol, 1998, 30:1019-25). NRVM were plated on the
coated membrane dish at a density of 2,000,000 cells/dish in
DMEM containing 7% FCS and incubated 24 h. Approximate
cell confluence was 85-90%. NRVM were then made quies-
cent by washing with 10 ml of Hanks’ balanced salt solution
(HBSS, 138 mM NaCl, 5.3 mM KCl, 4.0 mM NaHCO;, 1.3
mM CaCl,, 0.5 mM MgCl,, 04 mM MgSO,, 0.4 mM
KH,PO,,0.3 mM Na,HPQO,, 5.6 mM glucose; Life Technolo-
gies, Inc., Rockville, Md.) twice and incubating with 26 ml of
DMEM containing 0.2% FCS for 48-72 hours.

[0244] In these cell culture conditions, cells beat at 40-60
beats/minute. At this rate, we have observed negligible com-
petition when pacing at a rate of 70 beats/minute. We per-
formed trial capture experiments; nine locations on each dish
were sampled. Capture efficiency was similar at all locations,
and maximal capture occurred at 60 V and above with 10 ms
of pulse width. Therefore, a voltage of 70 V with 10 ms of
impulse duration at a rate of 1.2 Hz (70 beats/minute) was
selected. Under these conditions we did not observe partial
cell detachment.

[0245] Transcriptional Profiling. The DNA microarray
experiment was performed with rat neonatal cardiac myo-
cytes cultured on fibronectin-coated membranes with serum-
free medium for 48 hours. Cells were deformed with an 8%
deformation imposed only during systole for a period of 30
minutes, and RNA was prepared after 6 hours of subsequent
no strain conditions and no pacing conditions. This time point
was based upon previous studies demonstrating that the gene
tenascin (positive control for cardiomyocytes) is induced at
this time period. The DNA microarray hybridization experi-
ment was performed using the Affymatrix GeneChip
RGU34A (Affymetrix, Inc., Santa Clara, Calif.). Data were
analyzed using Affymatrix software.

[0246] Northern Analyses. The cDNA clones for differen-
tially expressed genes were obtained by PCR using the Gen-
Bank sequences. Each clone was sequenced from both 5' and
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3" ends to confirm identity. Positive elements in the DNA
microarray were confirmed by Northern blot hybridization
analysis in at least three independent experiments using three
different sources of NRVMs. Total RNA was isolated by the
guanidium thiocyanate and phenol chloroform method
(Chomeyznski, et al., Anal. Biochem., 1987, 162:156-159).
For Northern blotting, 15 pg RNA was loaded on a 1.0%
agarose-formaldehyde gel (2.0 mol/1), transferred to a nylon
membrane (Amersham Pharmacia Biotech AB, Piscataway,
N.J), and UV cross-linked with a UV Stratalinker (Strat-
agene, Inc., La Jolla, Calif.). Each probe was hybridized with
ExpressHyb solution (Clontech Labs., Inc., Palo Alto, Calif.)
at 68° C. for 1 hour. The membrane was washed with 2xSSC,
0.05% SDS solution for 30 to 40 minutes and three times at
room temperature and 0.1xSSC, 0.1% SDS solution with
continuous shaking at 50° C. for 40 minutes. The membrane
was exposed to film at -80° C., and radiographs were scanned
and analyzed with Optimas 5.0 software (Optimas Co./Media
Cybernetics, Silver Springs, Md.). Densitometric units were
normalized to the ethidium-stained 288 ribosomal subunit on
the membrane.

[0247] Results. FIG. 1 shows the timecourne (early, left;
late, right) of the induction of Fit-1 mRNA expression by §%
cyclic mechanical strain in neonatal cardiac myocytes in cul-
ture. Maximal induction occurs at 3 hours and is sustained for
15 hours.

[0248] FIG. 2 shows the effects of 8% mechanical strain,
angiotensin receptor blockade (ARB, CP-19116, 100 aM),
angiotensin II (Ang 1I, 50 nM), interleukin-1p (IL-1f, 10
ng/ml), and phorbal ester (Pma, 200 nM) for 3 hours on the
induction of Fit-1 mRNA expression in cultured neonatal rat
cardiac myocytes. The induction of Fit-1 mRNA expression
by strain was not blocked by angiotensin receptor blockade;
furthermore, treatment with angiotensin II did not induce
Fit-1 mRNA expression. Treatment with both IL-1f and
PMA were associated with an induction of Fit-1 mRNA
expression in the absence of mechanical strain.

[0249] FIG. 3 shows the effects of 8% mechanical strain,
hydrogen peroxide (H,O,, 100 uM) and the antioxidant,
TIRON (10 mN) on the iduction of Fit-1 mRNA expression.
Unlike the mRNA expression of the mechanically induced
Tenascin-C gene which is induced by H,O, in the absence of
mechanical strain and blocked by TIRON, H,O, does not
induce Fit-1 in the absence of strain and blocks the strain-
induced induction of Fit-1. TIRON slightly attenuvated the
mRNA expression of Fit-1 in the absence and presence of
strain.

[0250] FIG. 4 shows the effects of actinomycin D (5 pg/ml,
left) and cyclohexamide (10 pg/ml, right) on the induction of
Fit-1 mRNA expression by 8% mechanical strain. Actinomy-
cin D and cyclohexamide were applied during mechanical
strain. Actinomycin D blocked the induction of Fit-1 mRNA
expressionat both 2 and 4 hours suggesting that the induction
of Fit-1 in response to strain is due to increased transcription
of Fit-1. The protein synthesis inhibitor, cyclohexamide
blocked the induction of Fit-1 mRNA expression in response
to strain suggesting that new protein synthesis is required for
the induction of Fit-1 mRNA expression.

[0251] FIG. 5 shows the effects of 8% mechanical strain
alone and in combination with interleukin-13 (IL-1f, 10
ng/ml), and phorbal ester in the absence of strain (PMA, 100
ng/ml) on Fit-1 mRNA expression in cultured neonatal car-
diac myocytes. Both 1L-1p and mechanical strain alone
induced Fit-1 mRNA expression but the induction of Fit-1 by
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mechanical strain in the presence of IL-1p was not further
increased suggesting that mechanical strain and IL-1[ do not
act in a synergistic or additive manner on the induction of
Fit-1. The strongest induction of Fit-1 mRNA expression is
seen with PMA. The rank order potency for the induction of
Fit-1 mRNA expression is PMA>strain>1L-15.

[0252] FIG. 6 shows neonatal rat cardiac myocytes were
exposed to 8% strain for 0, 1, 3, 6, 9, hours. Total RNA was
isolated using RNeasy kit. Five ug of total RNA were size-
separated on 1% agarose-formaldehyde gel and transferred to
nylon membrane. After cross-linking with UV light, mem-
brane was hybridized with **P-labeled probe specific for
V-ATPase B subunit. The membrane was then exposed to
x-ray film for 3 hours at -80° C. with an intensifying screen.

Example 2
Introduction

[0253] Cytokines and Cardiac Injury. Stress-activated
cytokines participate in many forms of cardiac injury and
pathophysiological conditions, the most characterized ones
being tumor necrosis factor-a, interleukin-1 and interleukin-
6. These molecules are not constitutively expressed in the
normal heart but are rapidly induced during ischemia and
reperfusion or upon hemodynamic overloading, suggesting
that they play an important role in the initial myocardial
response to stress, injury or growth stimuli (Mann D L, Cytok-
ine and Growth Factor Reviews. 1996; 7:341-354; St. John
Sutton M G, et al. Circulation. 2000; 101:2981-2988). How-
ever, cytokines have also been shown to be stably expressedin
pathologic myocardial conditions including ischemic heart
disease and heart failure and are associated with a poor prog-
nosis (Pulkki K I, et al. Annals of Medicine. 1997; 29:339-
343; Kubota T, et al Proc Natl Acad. Sci. 1998;95:6930-6935;
Aukrust P, etal. Am J Cardiol 1999; 83:376-382; MacGowan
G A, etal. Am J Cardiol 1997; 79:1128-1132; Roig E, et al.
Am J Cardiol 1998, 688-690; Tsutamoto T, et al. J 4m Coll
Cardiol 1998; 31:391-398; Prabhu S D, et al. Circulation.
2000; 101:2103-2109; Murray DR, et al. Annu Rev Immunol.
2000; 18:451-494).

[0254] Interleukin-1 signaling through the interleukin-1
receptor is an early event in inflammatory cytokine signaling
in many different systems (Trehu E G., Clin Cancer Res.
1996; 8:1341-51). In cardiac injury, interleukin-6 is produced
by cardiac myocytes secondary to stimulation with interleu-
kin-1, tumor necrosis factor-a, or lipopolysaccharide and has
been detected in the post-ischemic lymph during reperfusion
of ischemic myocardium (Gwechenberger M, et al. Circula-
tion 1999; 99:546-551). Recently recognized is the potential
expression of counteracting anti-inflammatory cytokines in
cardiac disease secondary to interleukin-1 signaling. Inter-
leukin-4 and interleukin-10 can suppress the synthesis of
tumor necrosis factor-o. and enhance the release of soluble
tumor necrosis factor receptors, which are ligand sinks for
tumor necrosis factor (Joyce D A., 1994, Fur. J. Immunol.
11:2699-705). Interleukin-10 is increased in patients with
heart failure (Yamaoka M, et al. Jpn Circ J. 1999; 63:951-
956) and interleukin-10 serum levels are increased when
tumor necrosis factor-o serum levels are increased in patients
with dilated cardiomyopathy (Ohtsuka T, et al. J 4m Coll
Cardiol. 2001; 37:412-417).

[0255] T1/ST2 (fit-1): A Novel Mechanically Induced
Receptor. We have identified a novel potential stress-acti-
vated signaling pathway in the heart: regulation of the induc-
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tion ofan interleukin-1 family member gene, T1/ST2. Little is
known of the induction, signaling and function of T1/ST2 in
any cell type and T1/ST2 was shown in separate areas of
investigation to have two seemingly unrelated functions. One
of these is growth regulation and the other is immune modu-
lation. Both compensatory hypertrophic growth and immune/
inflammatory modulation are involved in the pathophysiol-
ogy of cardiovascular diseases.

[0256] Growth. The T1/ST2 gene was first identified by its
induction following serum stimulation of resting mouse 3T3
fibroblasts, suggesting that the T1/ST2 gene participates in
growth regulation (Tominaga S., FEBS Letters 1989; 258:
301-304). The same group later identified a longer transcript
consisting of transmembrane and cytoplasmic domains
homologous to the full-length interleukin-1 receptor (Yanag-
isawa K, et al. FEBS Letters. 1993; 318:83-87).

[0257] Immunity. T1/ST2 is expressed on T helper-2, but
not T helper-1, cells of the adaptive immune system, which
produce interleukin-4, interleukin-5 and interleukin-10
(Yanagisawa K 1, et al. J. Biochem. 1997;121:95-103; Coyle
Al etal. J Exp Med. 1999; 190:895-902). T helper-2 cells
mediate beneficial responses to infection, but are detrimental
in the development of allergy and asthma. There is a strong
correlation between expression of T1/ST2 and interleukin-4
production on T helper-2 cells (Coyle A ], et al. J Exp Med.
1999; 190:895-902). T1/8T2 plays a critical role in differen-
tiation to and activation of T helper-2 but not T helper-1 cells
(O’Neill L A J, etal. Immunology Today. 2000; 21:206-209).
[0258] Inhibition of T1/ST2 signaling attenuated T helper
2-mediated induction of eosinophil inflammatory responses
in lung and inhibited cytokine secretion from T helper-2 cells
without modifying interferon-gamma secretion from T
helper-1 cells (Coyle A 1, et al. J Exp Med. 1999; 190:895-
902). These studies indicate that expression of T1/ST2 can
alter the cytokine profile in favor of expression of interleukin-
4, interleukin-5 and interleukin-10. Interleukin-10 has
recently been shown to have anti-inflammatory effects in the
setting of cardiac injury (Ohtsuka T, et al. J Am Coll Cardiol.
2001, 37:412-417). Similarly, the absence of T1/ST2 expres-
sion could result in a shift towards interferon-gamma expres-
sion, which may be deleterious following myocardial injury.
[0259] Taken together, the involvement of T1/ST2 in
growth responses and immune function coupled with the
clinical recognition of the role of cytokines in the inflamma-
tory response to ischemia/reperfusion are suggestive that
T1/ST2 activation is a growth- or stress-activated signaling
pathway that contributes to myocardial growth and remodel-
ing.

[0260] Phenotype of T1/ST2 Null Mice. (Townsend M J, et
al. JExp Med. 2000; 191:1069-1075). The absence of T1/ST2
in T1/ST2 null mice does not compromise their basal immune
function in the absence of immune challenge. However,
T1/ST2 null mice have an impaired ability to generate 11.-4,
1L-5, and IL-10, but not IFN-y (a Th1 cytokine) and to gen-
erate a T helper-2 inflammatory response during eosinophilic
infiltration in the lung (a Th2 response).

[0261] We have begun to study the induction of T1/ST2 in
cardiac myocytes and its involvement in survival/death sig-
naling within the context of the myocyte signaling pathways.
Preliminary studies presented below show that T1/ST2 is
induced in cardiac myocytes in response to interleukin-1 and
mechanical strain and that the induction of T1/ST2 by inter-
leukin-1 may be dependent on NF-kB activation. T1/ST2
mRNA is also induced in human adult vascular smooth
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muscle cells in response to interleukin-1. T1/ST2 protein is
expressed in the mouse heart early after myocardial ischemia
in vivo as well as in human aorta tissue from patients with
unstable plaque.

[0262] Results:

[0263] IN VITRO STUDIES. The following studies dem-
onstrate the induction of T1/ST2 by mechanical strain and
interleukin-1, possibly through activation of NF-kB. Both
transcripts of T1/ST2 (that is, Fit-18S and Fit-1M) are induced
by strain in cardiac myocytes. T1/ST2 mRNA is induced by
mechanical strain in cultured neonatal cardiac myocytes
(FIG. 8).

[0264] T1/ST2 mRNA is induced by mechanical strain in
cultured neonatal cardiac myocytes. Neonatal rat ventricular
myocytes were isolated by collagenase digestion, plated on
fibronectin-coated silicone membrane dishes at a density of
3.5 million cells/dish in 13 ml media as previously described
(Yamamoto K, et al. J Biol. Chem. 1999; 274:21840-21846).
This technique yields cultures with >95% myocytes.
Mechanical deformation was applied using a device that pro-
vides uniform biaxial cyclic strain as previously described
(Yamamoto K, et al. J Biol. Chem. 1999; 274:21840-21846).
RNA was extracted (Qiagen) and Northern blotting was per-
formed using as a probe a **P-labelled 600 bp PCR fragment
specific to rat T1/ST2. Maximal induction occurs at 3 hours,
is sustained for 9 hours and declines by 15 hours.

[0265] Both interleukin-1p and mechanical strain each
induce T1/ST2 RNA in cardiac myocytes (FIG. 9). Shown is
the induction of T1/ST2 by interleukin-1 and strain. We also
found that the induction of T1/ST2 by mechanical strain in the
presence of interleukin- 1§ was not further increased suggest-
ing that interleukin-1 does not sensitize myocytes to the
effects of mechanical strain (or vice versa) on the induction of
T1/ST2. The | hour time point was included in the event that
induction by strain is saturated at 3 hours and therefore masks
an additive effect of interleukin-1p. Shown in the two right
lanes are the effects of phorbol ester (PMA) at 1 and 3 hours.
The rank order potency for the induction of T1/ST2 mRNA
expression is PMA>strain>interleukin-1{. Since interleukin-
1P signals through NF-kB and PMA through PKC these
results suggest that NF-kB and PKC activation both partici-
pate in the induction of T1/ST2.

[0266] T1/ST2 may be a NF-kB target gene in cardiac
myocytes through interleukin-1/interleukin-1 receptor sig-
naling (FIG. 10). Previously reported by us (Yamamoto K, et
al.J Biol. Chem. 1999;274:21840-21846), mechanical strain
of cardiac myocytes activates NF-kB. To investigate the role
of NF-xB in interleukin-1p and strain induction of T1/ST2
RNA, we overexpressed [kBa, which decreases NF-kB DNA
binding activity. Cultured cardiac myocytes were infected
with [kBa overexpression adenovirus vector or with §-galac-
tosidase control vector and exposed for 4 hours to 8% cyclic
mechanical strain or interleukin-1 (10 ng/ml). RNA was ana-
lyzed by Northern blotting with **P-labeled Fit-1 cDNA
probe. Ectopic expression of IkBa blocked interleukin-10
induction of T1/ST2-1 mRNA and partially blocked strain
induction of T1/ST2 mRNA expression when compared with
T1/ST2 induction in cells treated with the p-galactosidase
control vector. These results suggest that T1/ST2 is an early,
NF-kB target gene through interleukin-1/interleukin-1 recep-
tor signaling. In contrast, pathways in addition to NF-xB
activation may be involved in the induction of T1/ST2 RNA
by mechanical strain. T1/ST2 mRNA is also induced by inter-
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leukin-1 but not PMA or tumor necrosis factor (INF) in
human adult vascular smooth muscle cells.

[0267] In addition to the above-noted results, we have
shown that T1/ST2 is induced secondary to NF-kB activation
by interleukin-1 and NF-kB is linked to cardiac myocyte
survival. Further in vitro studies are performed to confirm that
T1/ST2 activation is linked to cell growth and survival.
[0268] IN VIVO STUDIES. In vivo Expression of T1/ST2
Protein in Myocardial Infarction in Mice. FIG. 11 shows
protein expression of T1/ST2 using immunohistochemistry
in paraffin sections of mouse hearts 1 and 3 days post-infarc-
tion. T1/ST2 protein was visualized by DAB staining. This
antibody (Morwell Diagnostics) does not distinguish
between the two isoforms of T1/ST2. Positive staining
(brownish color) is seen 1 day post-infarction (post-MI) in the
normal, infarct and border zones but not at 3 days post-MI.
These results suggest that ST2 protein is rapidly expressed in
response to myocardial injury during the early phase of post-
infarction remodeling before the migration of macrophages
into the infarct and border zones (see 3 days post-MI). Mag-
nification: 40x.

[0269] Inaddition to the above, we are generating an opera-
tional colony of T1/ST2 null mice. Our in vivo studies indi-
cate that T1/ST2 is expressed in the mouse heart following
myocardial infarction. The in vivo studies confirm the
hypothesis that local cardiac expression of T1/ST2 favorably
modifies the process of LV remodeling following ischemia
and left ventricular pressure overload. We have also generated
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adeno-associated viruses to express isoforms of these genes
and their effects on null mice are determined.

[0270] More recently, we have obtained results which sup-
port the utility of the gene/protein called fit-1, or ST-2, as a
diagnostic indicator of a cardiovascular condition in humans.
We assayed serum levels on 69 patients who participated in
the HEART study, a clinical trial of acute myocardial infarc-
tion patients. The assay employed a monoclonal assay for the
human ST?2 protein. The results show that the levels of ST2
correlated with serum creatine phosphokinase levels, which
is a standard way oflooking at size of heart attack. Also, such
levels rapidly decline after the infarct. The levels were: Day 1:
3.8+/-3.3 ng/ml; Day 14: 0.9+/-0.5; and Day 90: 0.8+/-0.5
and are highly statistically significant. These results also
establish that the protein is secreted during heart attacks and
can be easily measured, thereby supporting the asserted util-
ity of the invention.

EQUIVALENTS

[0271] Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many
equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encom-
passed by the following claims.

[0272] All references disclosed herein are incorporated by
reference in their entirety.

[0273] Whatis claimed is presented below and is followed
by a Sequence Listing.

SEQUENCE LISTING

<le0> NUMBER OF SEQ ID NOS: 33

<210> SEQ ID NO 1

<211> LENGTH: 2586

<212> TYPE: DNA

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

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(2586)
<223> OTHER INFORMATION: Fit-1S

<400> SEQUENCE: 1

gggtagtctyg aagagaccag aggaaggagc accaagtagc ctcagggccce tgggtttatt 60
ctteccagee ctteatcetgg getacactga tttetcetttt ggaccctaca tcagacagcea 120
cacatcaacc gectagtgga ctcaccgtta ccttectgtyg ccattgccat cggagagatc 180

tcggccatca atcactagca catgattgge aaatggagaa tggggetttg ggetttggea 240

attctgacag ttcccatgta tttcatagtg acagagggca gaaaaacatc ctggggteta 300
gaaaacgagg ctttaattgt cagatgeccc caaagaggag gtgcgattaa ccctgtggaa 360
tggtattatt caaatacaaa tgaaagaatt cctactcaaa agagaaatcg gatcttegte 420
tcaagagatc gtctgaagtt tctaccagee aaagtggaag actcetgggat ttatacgtgt 480
gttatcagaa gccctgaatc gattaagacc ggatctttga atgtcaccat atataaaaga 540
ccaccaaact gcaaaatcecce tgattacatg atgtactcga cagtagatgg atcagataaa 600
aattccaaga taacatgtcc aacaattgcc ttgtataatt ggacagcgec tgttcagtgg 660

tttaagaact gcaaagctct ccaagggcca aggttcaggg cacacatgtc ctatttgtte 720
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attgacaaag tgagtcatgt tgatgaaggt gactacacat gtcgattcac tcacacggag 780
aacggaacca attacattgt gactgecacc agatcattca cagttgaaga aaaaggette 840
tctacatttc cagtaattac aaaccctcca cacaactaca cagtggaagt ggaaatagga 900
aaaacagcaa acattgcctyg ctcagettge tttggcacag cctetcagtt cgttgetgte 960

ctgtggcaga ttaacaaaac gagaattgga tcttttggca aagcaagaat tcaagaagag 1020
aaaggcccaa ataaaagttc cagcaatggc atgatttget taacctcact gttaaggata 1080
actggtgtga ccgacaagga cttctcecctg aaatatgact gtgtggecat gaaccatcac 1140
ggagtgataa ggcacccegt aagactgaga aggaaacaac caagtaagga gtgtctctca 1200
caaattgctt gacaaaattyg gctgaatttg ctgcaaacca caatcctttt tcetcagagga 1260
ctgtgtgtta tagcttggtc ccaggggatt catcatgatc gtgggattag ttggccagtt 1320
tcctcaaatg tgtttttcat gttgagaaag ctccttaaat ctggtcectgte cagaatgttt 1380
ctgtetteta gaaggactet ctgtcattgt atctttecte tetetgttte cecttgtect 1440
tgttctecte acggtcctece ccatccctte accttectte acgttctecte tactettett 1500
ccecttatete tgggetectt ctcacctgtt agtggettcet tcagtcacce tttygcacatyg 1560
ctacaaggga cattggtgtt gatactgggt tggaagcagt aataacccta ctgtgtttcet 1620
ccctttgtga ctettgtaac agaaaacaac ttacacatta ggtggatgac caacttgatce 1680
ccattttaaa agagtagaga aaacatgata tttttaccet taacactcte ttatgatact 1740
aaccactgcc tcaatggcaa tacaactaat gtaaaaacat tattttaact tctttcaaat 1800
atcaagaggyg tgtggaaggyg agagagacac tgactctaag ctcatagtga tatgtggggc 1860
atttattggg attaagatat tgattaaatg attagggtgg gggtacctat tggataccat 1920
caagctgtgt cactgcctga agtggtagtt gggatttttt tttggttctg tttgtcttet 1980
ttggtttgtt ttaactatag agaccattct gcectettgaac tectagagtt ccacctgget 2040
ttgcctctca ggtcctggga ttaaagccat atgtcacctt acccagccag gatgtttett 2100
gttttggttt caattttaga gcctctgget tgtaagattt ttataaagta gagtttgatt 2160
cataggtggc cagagttgtg actcatagat gggttttagt gaggtcttag gcatccaccc 2220
cttataatgc tgttacccag ggtgactgtg gaccacagca ctgtgttatg agatggtgga 2280
ggtcatggca cattctatag gaaaagagaa gccaagcccee tagtetecace aggcacaacc 2340
ttgagtccte actgctctee tetgccaaca ggaccttttg tccagattte tgagtattcet 2400
ctagttacat ttgtatttga actatatttg tgttatctgt aattctgtat ttgttttgtt 2460
tgtgtgtggt tttgtatttt ccagattatt tttaattcac ctgttgctat tcaaatcaat 2520
gtatctgtac tgcttcatca acacagcctg ttaaataaaa gtcgtgtctg ttgttgttga 2580
atgata 2586
<210> SEQ ID NO 2

<211> LENGTH: 33¢

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: PEPTIDE

<222> LOCATION: (1)...(336)

<223> OTHER INFORMATION: Fit-1S

<400> SEQUENCE: 2
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Met Ile Gly Lys Trp Arg Met Gly Leu Trp Ala Leu Ala Ile Leu Thr
1 5 10 15

Val Pro Met Tyr Phe Ile Val Thr Glu Gly Arg Lys Thr Ser Trp Gly
20 25 30

Leu Glu Asn Glu Ala Leu Ile Val Arg Cys Pro Gln Arg Gly Gly Ala
35 40 45

Ile Asn Pro Val Glu Trp Tyr Tyr Ser Asn Thr Asn Glu Arg Ile Pro
50 55 50

Thr Gln Lys Arg Asn Arg Ile Phe Val Ser Arg Asp Arg Leu Lys Phe

Leu Pro Ala Lys Val Glu Asp Ser Gly Ile Tyr Thr Cys Val Ile Arg
85 90 95

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

Arg Pro Pro Asn Cys Lys Ile Pro Asp Tyr Met Met Tyr Ser Thr Val
115 120 125

Asp Gly Ser Asp Lys Asn Ser Lys Ile Thr Cys Pro Thr Ile Ala Leu
130 135 140

Tyr Asn Trp Thr Ala Pro Val Gln Trp Phe Lys Asn Cys Lys Ala Leu
145 150 155 160

Gln Gly Pro Arg Phe Arg Ala His Met Ser Tyr Leu Phe Ile Asp Lys
165 170 175

Val Ser His Val Asp Glu Gly Asp Tyr Thr Cys Arg Phe Thr His Thr
180 185 190

Glu Asn Gly Thr Asn Tyr Ile Val Thr Ala Thr Arg Ser Phe Thr Val
195 200 205

Glu Glu Lys Gly Phe Ser Thr Phe Pro Val Ile Thr Asn Pro Pro His
210 215 220

Asn Tyr Thr Val Glu Val Glu Ile Gly Lys Thr Ala Asn Ile Ala Cys
225 230 235 240

Ser Ala Cys Phe Gly Thr Ala Ser Gln Phe Val Ala Val Leu Trp Gln
245 250 255

Ile Asn Lys Thr Arg Ile Gly Ser Phe Gly Lys Ala Arg Ile Gln Glu
260 265 270

Glu Lys Gly Pro Asn Lys Ser Ser Ser Asn Gly Met Ile Cys Leu Thr
275 280 285

Ser Leu Leu Arg Ile Thr Gly Val Thr Asp Lys Asp Phe Ser Leu Lys
290 295 300

Tyr Asp Cys Val Ala Met Asn His His Gly Val Ile Arg His Pro Val
305 310 315 320

Arg Leu Arg Arg Lys Gln Pro Ser Lys Glu Cys Leu Ser Gln Ile Ala
325 330 335

<210> SEQ ID NO 3

<211> LENGTH: 2065

<212> TYPE: DNA

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

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(2065)
<223> OTHER INFORMATION: Fit-1M

<400> SEQUENCE: 3
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aggagaaaag actgggatat gctagcttge tagctccage aageggeggt atgegeggte 60

tttaaaatag acagacatag aggctttggg ggagaggaag aagtgcctygg gatgaagaag 120

agatgcacct acccggcagg ggtgaaatcc caagctacac tgatttctet tttggaccct 180
acatcagaca gcacacatca accgectagt ggactcaceg ttaccttect gtgecattge 240
catcggagag atctcggceca tcaatcacta gcacatgatt ggcaaatgga gaatggggcet 300
ttgggctttyg gcaattctga cagttcecccat gtatttcata gtgacagagg gcagaaaaac 360

atcctggggt ctagaaaacg aggetttaat tgtcagatge ceccaaagag gaggtgegat 420

taaccetgty gaatggtatt attcaaatac aaatgaaaga attcctacte aaaagagaaa 480
tcggatette gtctcaagag atcgtetgaa gtttcetacca gecaaagtgg aagactetgg 540
gatttatacg tgtgttatca gaagccctga atcgattaag accggatctt tgaatgtcac 600
catatataaa agaccaccaa actgcaaaat ccctgattac atgatgtact cgacagtaga 660
tggatcagat aaaaattcca agataacatg tccaacaatt gecttgtata attggacage 720
gcctgttecag tggtttaaga actgcaaage tctcecaaggg ccaaggttca gggcacacat 780
gtcctatttg ttecattgaca aagtgagtca tgttgatgaa ggtgactaca catgtcgatt 840
cactcacacg gagaacggaa ccaattacat tgtgactgec accagatcat tcacagttga 900
agaaaaaggc ttctctacat ttccagtaat tacaaaccct ccacacaact acacagtgga 960

agtggaaata ggaaaaacag caaacattgc ctgctcaget tgetttggca cagectctca 1020
gttegttget gtectgtygge agattaacaa aacgagaatt ggatcettttg geaaagecaay 1080
aattcaagaa gagaaaggcc caaataaaag ttccagcaat ggcatgattt gcttaacctce 1140
actgttaagg ataactggtg tgaccgacaa ggacttctcc ctgaaatatg actgtgtgge 1200
catgaaccat cacggagtga taaggcaccc cgtaagactg agaaggaaac aaccaattga 1260
ccaccaaagce acctactaca tagttgccgg atgtagttta ttgctaatgt ttatcaatgt 1320
cttggtgata gtettaaaag tgttetggat tgaggttget ctgttetgga gagatataat 1380
ggcaccttac aaaacccaga atgatggaaa gctctatgat gcttacatca tttaccctceg 1440
ggtcttecegg ggcagcgecag cagggaccgg ctcectgtggag tactttgtte actacactcet 1500
gcccgacgtt ctcgaaaata aatgtggcta caagttgtge atttacggga gagacctget 1560
gcctgggecaa gatgeggeca ctgtggtgga aagcagtate cagaatagta gacggcaagt 1620
gtttgtcectg gccecctcaca tgatgcacag caaagagttt gcctatgagc aggagatcgce 1680
cctgcacage gccctcatcc agaacaactc caaggtgatt ctgattgaaa tggagcectat 1740
gggtgaggca agccgactgc agecttgggga tctgcaagat tctetccage atcttgtgaa 1800
aatgcagggg accatcaagt ggagggaaga ccacgtggcc gacaaacagt ctctaagctce 1860
caaattctgg aagcatgtga gataccaaat gccagtcceg aaaagacccec ccaagatgge 1920
atctgttgee getceegttga gtggcaaggt gtgettggac ctgaaacact tttgagtegt 1980
ggacttgcect actcagagct ggggaatccc agcagtaggce cccagaagtg aaggtgtgaa 2040
gacttgaaat gccaagggty gggcc 2065
<210> SEQ ID NO 4

<211> LENGTH: 566

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus
<220> FEATURE:
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<221> NAME/KEY: PEPTIDE

<222> LOCATION: (1)...(566)
<223> OTHER INFORMATION: Fit-1M
<400> SEQUENCE: 4

Met Ile Gly Lys Trp Arg Met Gly Leu Trp Ala Leu Ala Ile Leu Thr
1 5 10 15

Val Pro Met Tyr Phe Ile Val Thr Glu Gly Arg Lys Thr Ser Trp Gly
20 25 30

Leu Glu Asn Glu Ala Leu Ile Val Arg Cys Pro Gln Arg Gly Gly Ala
35 40 45

Ile Asn Pro Val Glu Trp Tyr Tyr Ser Asn Thr Asn Glu Arg Ile Pro
Thr Gln Lys Arg Asn Arg Ile Phe Val Ser Arg Asp Arg Leu Lys Phe
65 70 75 80

Leu Pro Ala Lys Val Glu Asp Ser Gly Ile Tyr Thr Cys Val Ile Arg
35 90 95

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

Arg Pro Pro Asn Cys Lys Ile Pro Asp Tyr Met Met Tyr Ser Thr Val
115 120 125

Asp Gly Ser Asp Lys Asn Ser Lys Ile Thr Cys Pro Thr Ile Ala Leu
130 135 140

Tyr Asn Trp Thr Ala Pro Val Gln Trp Phe Lys Asn Cys Lys Ala Leu
145 150 155 160

Gln Gly Pro Arg Phe Arg Ala His Met Ser Tyr Leu Phe Ile Asp Lys
165 170 175

Val Ser His Val Asp Glu Gly Asp Tyr Thr Cys Arg Phe Thr His Thr
180 185 190

Glu Asn Gly Thr Asn Tyr Ile Val Thr Ala Thr Arg Ser Phe Thr Val
195 200 205

Glu Glu Lys Gly Phe Ser Thr Phe Pro Val Ile Thr Asn Pro Pro His
210 215 220

Asn Tyr Thr Val Glu Val Glu Ile Gly Lys Thr Ala Asn Ile Ala Cys
225 230 235 240

Ser Ala Cys Phe Gly Thr Ala Ser Gln Phe Val Ala Val Leu Trp Gln
245 250 255

Ile Asn Lys Thr Arg Ile Gly Ser Phe Gly Lys Ala Arg Ile Gln Glu
260 265 270

Glu Lys Gly Prec Asn Lys Ser Ser Ser Asn Gly Met Ile Cys Leu Thr
275 280 285

Ser Leu Leu Arg Ile Thr Gly Val Thr Asp Lys Asp Phe Ser Leu Lys
290 295 300

Tyr Asp Cys Val Ala Met Asn His His Gly Val Ile Arg His Pro Val
305 310 315 320

Arg Leu Arg Arg Lys Gln Pro Ile Asp His Gln Ser Thr Tyr Tyr Ile
325 330 335

Val Ala Gly Cys Ser Leu Leu Leu Met Phe Ile Asn Val Leu Val Ile
340 345 350

Val Leu Lys Val Phe Trp Ile Glu Val Ala Leu Phe Trp Arg Asp Ile
355 360 365

Met Ala Pro Tyr Lys Thr Gln Asn Asp Gly Lys Leu Tyr Asp Ala Tyr
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370 375 380

Ile Ile Tyr Pro Arg Val Phe Arg Gly Ser Ala Ala Gly Thr Gly Ser
385 390 395 400

Val Glu Tyr Phe Val His Tyr Thr Leu Pro Asp Val Leu Glu Asn Lys
405 410 415

Cys Gly Tyr Lys Leu Cys Ile Tyr Gly Arg Asp Leu Leu Pro Gly Gln
420 425 430

Asgp Ala Ala Thr Val Val Glu Ser Ser Ile Gln Asn Ser Arg Arg Gln
435 440 445

Val Phe Val Leu Ala Pro His Met Met Hig Ser Lys Glu Phe Ala Tyr
450 455 460

Glu Gln Glu Ile Ala Leu His Ser Ala Leu Ile Gln Asn Asn Ser Lys
465 470 475 480

Val Ile Leu Ile Glu Met Glu Pro Met Gly Glu Ala Ser Arg Leu Gln
485 490 495

Leu Gly Asp Leu Gln Asp Ser Leu Gln His Leu Val Lys Met Gln Gly
500 505 510

Thr Ile Lys Trp Arg Glu Asp His Val Ala Asp Lys Gln Ser Leu Ser
515 520 525

Ser Lys Phe Trp Lys His Val Arg Tyr Gln Met Pro Val Pro Lys Arg
530 535 540

Pro Pro Lys Met Ala Ser Val Ala Ala Pro Leu Ser Gly Lys Val Cys
545 550 555 560

Leu Asp Leu Lys His Phe
565

<210> SEQ ID NO 5

<211> LENGTH: 1614

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(le14)

<223> OTHER INFORMATION: vacuolar ATPase

<400> SEQUENCE: 5

cgggccagca caagatggcyg ttgcgagcga tgeggggaat cgtgaacggg gecgcgecocg 60
agctgeeegt geccacceggt gggccgatgg ccggagceteg ggagcaggeg ctggeggtga 120
gccggaacta cctceteccag cctegteteca cctacaagac tgtetcectgga gtgaatggte 180
cactagtgat cttagatcat gtaaagtttc ccagatatgc tgagattgtc cacttgacat 240
taccagatgg cacaaaaaga agtgggcaag ttctagaagt tagtggctec aaagctgtgg 300
ttcaggtatt tgaaggaaca tccggcatag atgccaagaa aacatcctgt gagtttactg 360
gagatattect ccgcacacca gtgtctgagg atatgettgg tcgagtatte aatggatcag 420
gaaaaccceat tgaccgaggt cetgtggtgt tggecgaaga cttecttgac atcatgggte 480
agccaatcaa ccectcagtgt cgcatctace cagaagagat gattcagacg ggcatttcetg 540
ccatcgacgg catgaacagt attgcgaggg gacagaaaat ccccatcttt tetgctgecg 600
ggttaccaca caacgagatt gcagctcaga tctgtcegcca ggetggtttg gtaaagaaat 660

ccaaagacgt ggtagactac agtgaagaaa actttgecat tgtgtttget getatgggag 720

taaacatgga aacageceygg ttettceaaat ctgactttga agaaaatgge tceaatggaca 780
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atgtctgect tttcttgaat ctggctaatg acccaactat cgagaggatc atcactcctce 840
gcctggetet gaccaccget gagtttetgg cttaccagtg tgagaageat gtectggtca 900
tecectgacaga tatgagttet tacgctgaag cacttcegaga ggtttcaget gecagggaag 960
aggttcctgg tcggcgagge ttcccceggcet acatgtatac ggatttagec accatctatg 1020
aacgcgctgg gcgagtggaa ggtagaaatg gctctattac ccaaatccct attctcacca 1080
tgcccaatga tgatatcact catcctatcc ctgacttgac tgggtatatt actgagggcec 1140
agatctatgt ggacagacag ctgcacaaca gacagattta ccctecctatt aatgtgetge 1200
cctecactete teggttaaty aagtcageta ttggagaagyg aatgaccagyg aaggatcatyg 1260
ctgatgtgtce taaccagttyg tacgcatgct atgctatcgg taaggatgtg caagccatga 1320
aagctgtggt gggagaagaa gccctgacct cagatgacct cctttacttg gaatttctge 1380
agaagtttga gaaaaacttc attactcagg gtccctatga aaatcgaact gtctatgaga 1440
ctttggacat tggctggcag ttgcttecgaa tcttecccaa agaaatgetg aagaggatcece 1500
ctcagagtac cctgagcgaa ttttaccctc gagactctgc aaagcactag ctgctgctge 1560
ttgtgcggcet cgaccctett gtgaagtgct ggttctgttt cctgattect tttg 1614
<210> SEQ ID NO 6

<211> LENGTH: 511

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: PEPTIDE

<222> LOCATION: (1)...(511

<223> OTHER INFORMATION: vacuolar ATPase

<400> SEQUENCE: 6

Met Ala Leu Arg Ala Met Arg Gly Ile Val Asn Gly Ala Ala Pro Glu
1 5 10 15

Leu Pro Val Pro Thr Gly Gly Pro Met Ala Gly Ala Arg Glu Gln Ala
20 25 30

Leu Ala Val Ser Arg Asn Tyr Leu Ser Gln Pro Arg Leu Thr Tyr Lys
35 40 45

Thr Val Ser Gly Val Asn Gly Pro Leu Val Ile Leu Asp His Val Lys
50 55 50

Phe Pro Arg Tyr Ala Glu Ile Val Hig Leu Thr Leu Pro Asp Gly Thr
Lys Arg Ser Gly Gln Val Leu Glu Val Ser Gly Ser Lys Ala Val Val
35 90 95

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

Glu Phe Thr Gly Asp Ile Leu Arg Thr Pro Val Ser Glu Asp Met Leu
115 120 125

Gly Arg Val Phe Asn Gly Ser Gly Lys Pro Ile Asp Arg Gly Pro Val
130 135 140

Val Leu Ala Glu Asp Phe Leu Asp Ile Met Gly Gln Pro Ile Asn Pro
145 150 155 160

Gln Cys Arg Ile Tyr Pro Glu Glu Met Ile Gln Thr Gly Ile Ser Ala
165 170 175

Ile Asp Gly Met Asn Ser Ile Ala Arg Gly Gln Lys Ile Pro Ile Phe
180 185 190
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Ser Ala Ala Gly Leu Pro His Asn Glu Ile Ala Ala Gln Ile Cys Arg
195 200 205

Gln Ala Gly Leu Val Lys Lys Ser Lys Asp Val Val Asp Tyr Ser Glu
210 215 220

Glu Asn Phe Ala Ile Val Phe Ala Ala Met Gly Val Asn Met Glu Thr
225 230 235 240

Ala Arg Phe Phe Lys Ser Asp Phe Glu Glu Asn Gly Ser Met Asp Asn
245 250 255

Val Cys Leu Phe Leu Asn Leu Ala Asn Asp Pro Thr Ile Glu Arg Ile
260 265 270

Ile Thr Pro Arg Leu Ala Leu Thr Thr Ala Glu Phe Leu Ala Tyr Gln
275 280 285

Cys Glu Lys His Val Leu Val Ile Leu Thr Asp Met Ser Ser Tyr Ala
290 295 300

Glu Ala Leu Arg Glu Val Ser Ala Ala Arg Glu Glu Val Pro Gly Arg
305 310 315 320

Arg Gly Phe Pro Gly Tyr Met Tyr Thr Asp Leu Ala Thr Ile Tyr Glu
325 330 335

Arg Ala Gly Arg Val Glu Gly Arg Asn Gly Ser Ile Thr Gln Ile Pro
340 345 350

Ile Leu Thr Met Pro Asn Asp Asp Ile Thr His Pro Ile Pro Asp Leu
355 360 365

Thr Gly Tyr Ile Thr Glu Gly Gln Ile Tyr Val Asp Arg Gln Leu His
370 375 380

Asn Arg Gln Ile Tyr Pro Pro Ile Asn Val Leu Pro Ser Leu Ser Arg
385 390 395 400

Leu Met Lys Ser Ala Ile Gly Glu Gly Met Thr Arg Lys Asp His Ala
405 410 415

Asp Val Ser Asn Gln Leu Tyr Ala Cys Tyr Ala Ile Gly Lys Asp Val
420 425 430

Gln Ala Met Lys Ala Val Val Gly Glu Glu Ala Leu Thr Ser Asp Asp
435 440 445

Leu Leu Tyr Leu Glu Phe Leu Gln Lys Phe Glu Lys Asn Phe Ile Thr
450 455 460

Gln Gly Pro Tyr Glu Asn Arg Thr Val Tyr Glu Thr Leu Asp Ile Gly
465 470 475 480

Trp Gln Leu Leu Arg Ile Phe Pro Lys Glu Met Leu Lys Arg Ile Pro
485 490 495

Gln Ser Thr Leu Ser Glu Phe Tyr Pro Arg Asp Ser Ala Lys His
500 505 510

<210> SEQ ID NO 7

<211> LENGTH: 2747

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(2747)

<223> OTHER INFORMATION: glycoprotein CD44

<400> SEQUENCE: 7
ctcattgece agcagecccec agccagtgac aggttcecatt caccctettt gececttece 60

cegegaceet tttecagagg ctactagate ctttggttte atecetgeaca teatggacaa 120
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ggtttggtgg cacacagcett ggggactact ttgcctctta cagttgagec tggcacagca 180
gcagatcgat ttgaatataa cctgccegtta cgcaggtgta ttecatgtgg agaaaaatgg 240
cecgctacagt atctccagga ctgaagcage tgacctcectge gaggcetttca acaccacctt 300

gececaccaty gotcagatgg agttagecct gagaaagggg tttgaaacat gcaggtatgyg 360

gttcatagaa ggacacgtgg taatccecgag gatccaccce aacgctatcet gtgcagccaa 420
caacacagga gtgtatatcc tcctegcatce caacacctec cactatgaca catattgett 480
caatgecctca getcetetty aagaagactg tacatcagte acagacctac ccaatteett 540
cgatggacca gttaccataa ctattgtcaa cegtgatgge accegctaca geaagaaggyg 600
cgagtataga acacaccaag aagacatcga tgcctcaaac attatagatg aggatgtcag 660
cagtggatce accattgaga agagcacccc agaaggctac attttgcaca ccgaccttec 720
cacttcacag cctactggag accgggatga cgecttcttt attgggagca cectggecac 780
cagtgatgga gactcatcca tggaccccag gggtggttte gacactgtga ctcatggate 840
cgaattagct ggacactcaa gtgggaatca agacagtgga gtgaccacaa cttcectggtec 900
tgcgaggaga cctcagatte cagagtggct tatcatcttg gecatccctece tggegetgge 960

tctgattett gecgtetgeca ttgctgtcaa cagtaggaga aggtgtgggce agaagaagaa 1020
gctggtgatc aacagtggca atggaacagt ggaagacagg aaaccaagtg aactcaacgg 1080
ggaggccage aagtctcagg aaatggtgcea tttggtgaac aaggaaccaa cagagactcc 1140
ggaccagttt atgacagetyg atgagacceg gaatctgcag agtgtggata tgaagattgy 1200
ggtgtagtgc ctatgccact aacttgaaaa gacacaacaa ttggagacat gtcattactg 1260
ggagctggga cccttaacag atgcaatgtg ctactgatta ttttttattg ggattatttt 1320
gggcataaaa tttccctttt tttgtttttt asaagtttgt tttccaattt atgaaaatag 1380
cattgettte tgaasatgagg gtetettceca gttectectt agaggecttyg cattaccagg 1440
gtatgctace ataggettet accaaatgaa tactettggt ccecgattgaa cecaaagtece 1500
caggtaacat ccaccagcta aggatttccc cagaacttag agagattggt ctctgggagg 1560
aaatttgaat gggtccatat tgcctecccag cagtccaatc tgtaggcatt getttgcagt 1620
ggatgggaga tcaggtgtac tggttacaca ctctctttat agactccctt ctgctggaaa 1680
atttccacat gcttctgaga gattceccaa aggtgacget atttatcttt agtaagetat 1740
ttatctttgt ttttgaaata tcaaaccctg gaggtccttt tttcagtatg acttttttta 1800
ttttgttttt ttttattttg ttttttaggt tactttgtca gaagcataac agggtataag 1860
ttgattcata ataaatacct gtccatcttc catcttgacc tgttgtgetg tgatccttca 1920
gtttctaaat cagcaaggtc tgagtctttg tagcacatca atgtgacctt agtatggtcc 1980
tctgaaactce atgttagage atcegtgece tgettgggtt tacccagetg aatctcagaa 2040
gatcaaggac aggagcactg ttttcattet aggactatca aaggggttte tetectgtte 2100
aagaatctga attgggagta ggagagcttc tgtccctttt atgtttcgat aaccacccat 2160
ttctetttect taaagggcac attaagtttt tatatcttac aacattcgecg gtcecctgttte 2220
atagacactg atcttattgg cactttcaca aaacagtgtg gaggggactt ctgacacctt 2280
atagtaaaag gagaagccaa cagaaatgaa agtgtggaca gagagcagta gattggcatg 2340

aggaggcatg atgtacaacce cccagaccac tcetttecate accacatttyg ttgatgettt 2400
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cgcaagccag ttggtactta gaatcagttc cccagggaat ccttcaaaaa gccataagaa 2460
tgecccaccece tggaatctta ccaccaccag atgagcaggt ttatggttta gcaaaaggag 2520
aatgctgtca ccctctgacc tcatagtttt cacatactgg gcaagtgttc atctgccagg 2580
atgccccatt gctcctaggt cttcecccaggt accttgtaga agaacttaaa tctataaaat 2640
aaggctttct ctaaaatgga acttcctttc taaggctccc atttttactg ttgactaaat 2700
ttatatgttt aatagttttt tttcaaataa aaacaaacac aaaaagg 2747
<210> SEQ ID NO 8

<211> LENGTH: 364

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: PEPTIDE

<222> LOCATION: (1)...(364)

<223> OTHER INFORMATION: glycoprotein CD44

<400> SEQUENCE: 8

Met Asp Lys Val Trp Trp His Thr Ala Trp Gly Leu Leu Cys Leu Leu
1 5 10 15

Gln Leu Ser Leu Ala Gln Gln Gln Ile Asp Leu Asn Ile Thr Cys Arg
20 25 30

Tyr Ala Gly Val Phe His Val Glu Lys Asn Gly Arg Tyr Ser Ile Ser
35 40 45

Arg Thr Glu Ala Ala Asp Leu Cys Glu Ala Phe Asn Thr Thr Leu Pro
50 55 50

Thr Met Ala Gln Met Glu Leu Ala Leu Arg Lys Gly Phe Glu Thr Cys
65 70 75 80

Arg Tyr Gly Phe Ile Glu Gly His Val Val Ile Pro Arg Ile His Pro
85 90 95

Asn Ala Ile Cys Ala Ala Asn Asn Thr Gly Val Tyr Ile Leu Leu Ala
100 105 110

Ser Asn Thr Ser His Tyr Asp Thr Tyr Cys Phe Asn Ala Ser Ala Pro
115 120 125

Leu Glu Glu Asp Cys Thr Ser Val Thr Asp Leu Pro Asn Ser Phe Asp
130 135 140

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

Lys Lys Gly Glu Tyr Arg Thr His Gln Glu Asp Ile Asp Ala Ser Asn
165 170 175

Ile Ile Asp Glu Asp Val Ser Ser Gly Ser Thr Ile Glu Lys Ser Thr
180 185 190

Pro Glu Gly Tyr Ile Leu His Thr Asp Leu Pro Thr Ser Gln Pro Thr
195 200 205

Gly Asp Arg Asp Asp Ala Phe Phe Ile Gly Ser Thr Leu Ala Thr Ser
210 215 220

Asp Gly Asp Ser Ser Met Asp Pro Arg Gly Gly Phe Asp Thr Val Thr
225 230 235 240

His Gly Ser Glu Leu Ala Gly His Ser Ser Gly Asn Gln Asp Ser Gly
245 250 255

Val Thr Thr Thr Ser Gly Pro Ala Arg Arg Pro Gln Ile Pro Glu Trp
260 265 270

Leu Ile Ile Leu Ala Ser Leu Leu Ala Leu Ala Leu Ile Leu Ala Val
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275 280 285

Cys Ile Ala Val Asn Ser Arg Arg Arg Cys Gly Gln Lys Lys Lys Leu
290 295 300

Val Ile Asn Ser Gly Asn Gly Thr Val Glu Asp Arg Lys Pro Ser Glu
305 310 315 320

Leu Asn Gly Glu Ala Ser Lys Ser Gln Glu Met Val His Leu Val Asn
325 330 335

Lys Glu Pro Thr Glu Thr Pro Asp Gln Phe Met Thr Ala Asp Glu Thr
340 345 350

Arg Asn Leu Gln Ser Val Asp Met Lys Ile Gly Val
355 360

<210> SEQ ID NO 9

<211> LENGTH: 5028

<212> TYPE: DNA

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

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(5028)
<223> OTHER INFORMATION: Lot-1

<400> SEQUENCE: 9

gcetggecagg cgggagaacg ctceeggagtt gtggeegtgg gcaccggget cgceggcaaga 60
ggagcggaga gogggceatct cctgagegee gtcatggetg cttaggetge gectgecage 120
ggacecgacgy tgtegecega atceggeteg gataggtetg gttggagtet gtgeetgett 180

gcttggegtg tggttgttee tgecttgattg gcacggtgee attggetteg tatttgggaa 240

tcggaggagt taatcttgte tcettetcaca ggttegagte ctcagacctt ctgcaggact 300
ccatccatat ctgcctegea getgactete ctgctcacac agaagacgge catcctagat 360
ccccagetat tgtgetgace atccecttee tgetceggat ctegectgge tgctaggetg 420

tggtgetgec ttttcagagt caggetgtag cgactecceg cettegtece ggetgggett 480

aggtggaaca gtggttcatc tcatctcatc agcacttctg aagaagaaag tgtgagaagce 540
agaggccatyg getectttte getgtcaaaa atgeggcaag tcecttoctea cectggagaa 600
gttcaccatc cacaattatt cccacaccag ggagcgccca ttcaagtget ccaagactga 660
gtgtggcaaa gccttegtet ccaagtataa getgatgaga cacatggcta cgeactctece 720
ccagaagacg caccagtgca ctcattgtga aaagactttce aaccggaagg atcatctgaa 780
gaatcacctce cagacccacg atcccaacaa gatgatctac gectgcgaag attgtggecaa 840
gaaataccac accatgctgg gctacaagag gcacatggee ctgcattegg ccagcagegyg %00

cgatctcacc tgcggegtct geaccctgga gctggggage accgaggtcce tgctggacca 960
cctcaagtct cacgcggaag aaaaggccca ccacgcgcce agggagaaga aacaccagtg 1020
cgaccactge gagagatgcet tcectacacceg gaaggatgtg cgtegecace tggtggteca 1080
cacaggatgc aaggacttcc tgtgtcagtt ctgcgcccag agatttgggce gcaaagacca 1140
cctcactegt cacaccaaga agacccactc ccaggagctg atgcaagaga gectgcaage 1200
aggagaatac cagggcggtt accaacccat tgcgcctcceg ttccagatca aggctgatcc 1260
catgcctect ttccagttag aaatgcccce cgagagcggg cttgatgggg gettgectec 1320
tgagattcat ggtctagtge ttgcttecee agaggaggtt ccccagecta tgetgtetat 1380

gcecgecaatg cagccaatgce cagagcagcec tttcactctg caccctgggg tagttcccte 1440
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ctctectece ccgatcatte ttcaggagca taagtacage ccagttecta ccetettttge 1500
ccegttegta agcatgecga tgaaagcaga tctcaaggge ttttgcaaca tgggtetett 1560
tgaggaattt cctctgcaag agtgtcagtc gcctgtcaag ttcagtcagt gctttgagat 1620
ggctaaggaa gggtttggga aagtcaccct gcccaaagag ctgctggtag atgcetgtaaa 1680
tatagccatt cctggctcte tggagatttc ctctectcecttg gggttctgge agctgccccc 1740
tectectece cagaatgget tcatgaatgg caccatcect gtgggggecg gggagecget 1800
gececatagg ataacttgte tggcacagea gcagecacca cctetgetac cteegeegee 1860
gccgetgeceg ctgccagage cgetgecaca gccacagetg ccgecacagt ttcecagttgea 1920
gctecagece cagccccaga tgcageccca gatgcagetg cagectetac agetgcaget 1980
gccccagety ctgccccage tgcageccga gcectgagcca gagccagagce cagaggdaaga 2040
agaggaagaa gaagaagaga tagaagaaga agaagagatc gaagaagaag aagaagccga 2100
accagaagca gaagaagaag aggaggcaga agacgaagag gaggcagagg aagaggaaga 2160
agagccacag ccagaagaag cccaaatagc aatgagcgcet gtgaatatgg gcecagecccec 2220
gctaccececg accectcatyg ttttcacage tggcaccaac actgctatce tgccccattt 2280
ccaccacgcg ttcagataaa ttggtttttt aagagggtgc ttctcttcectg gaagatgttt 2340
caaacaccag ttccagttece agacatcagt tacagtttga agagaagcgt tggaaaaaca 2400
ggaatggggt ttctagetta ttgccatgag tagattgaga aaaagaactce tcettaactge 2460
atgcactgtg ccaatacata tatatatata tatatatata tatatatgta tatatatata 2520
tatatatatc atccttagta ttcatgettt gtaccaaact tagtgagtgce gggcgttcete 2580
cgtaatcgaa ctgcaagtag tatcatatta ttaccctgat attgttagtc tcatattatt 2640
agccttgtat tattctcata taatcaaaac caagatccaa aacatgagct gctaatttgt 2700
aaatatcgtg ttgagtgtta gecegtegtag tgatgttage tgegtagttg cgtgttagea 2760
ctgcctagga agggcacgag ggccaagttg ggcttctccec acttggaaga tgttttgaag 2820
agaagggggt gatctecgta gggcgtecegt aactaggeceg tgtgttcettt tcagggaccee 2880
gtctacctte aggattggat gtagtttagt cgctcttctt cttagctcge tttgtagttt 2940
gtccttetgg tagectactg tgtgtgtetg tgtgtagett tataggaaag ttecegtgtga 3000
agctgteggt gtettegttt tcaaaagtga attttaaatg tatttttcaa tattttteat 3060
gtgatgttgt accaatgtga attatgactt cgtttatctt aaagacaaaa ctggttgtca 3120
gtcatatctg acaggaagaa agaaatccct gtgggtaggc aagtcaagtg gccaactaat 3180
gagaagaagc atcaatcgaa agtgttggct gactgggaca ctcatgattec tcacaggact 3240
ttgagaaacg tactggaatt aaaaaaaaaa aagcttaagt acattagata agaattttct 3300
ttgectaget taacctacta cttaagecte ttaagttctg aagtattgtg atcaaccaat 3360
aggaaaatgt atctgtagtt gatgaatttc agtccttgtt actttgtatc ccaagaggtt 3420
tgtgttttgg gaatgtaacc gtacttgtaa tctcagttgg tatcttgcta atcgatttga 3480
aagtgtaaaa cctaaccctt gaagactctg tatttccttt tttgagactg tatttcccag 3540
catgtatacc ctaacctttg gagactctgt attctgtttt tgagactttc cccccgeccc 3600
ccagcatatg taccccgace cttgaagact gtatttegtt tttgagageg tattteccag 3660

catatataca ctaacccttg aagactctgt atttcctttt ttgagactgt atttcccagce 3720
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atatatacac taacccttga agactctgta tttecttttt tgagactgta tttcccagca 3780
tatatacact aacctttgaa gactctgtat tctgtttttg agacccccece ccecagcatatg 3840
taccctaacc cttgaagact gtatttcgtt tttgagaacg tatttcccag catatataca 3900
ctaacctttg gaagactctyg tatttcattt ttgagactgt gtttcttagt atacataccce 3960
taacctttga aagactccat ttttgagact tccccccccee cagcatttgt gecctaacce 4020
ttggaggcett tgtatttttt ttttgagact ttteccgccag catatataca ctaacccttg 4080
aagactctgt atttcatttt tgagactttt ttceccagea tatataccgt aacccttgaa 4140
gactctgtat tccgtttttg agattttttt ccctcagcat atatacccca acctttgaag 4200
actctgtatt tcatttttga gactttttcce cagcatatat accctaacct ttgaagactce 4260
tgtattccat ttttgagatt ttttcectca gcatatatac cctaaccttt gaagactctg 4320
tatttecgttt ttgagatttt ttcecceccage atataaacac taacctttga agactctgta 4380
tttcattttt gagacttttt tcecccagcata tataccctaa cecttgaaga ctetgtaate 4440
tgtttttttt tttttttgag actttttccc ccagcatata tacactaacc tttgaagact 4500
ctgtattcca ttttttgaga ctttttteccc cagcatatat accctaacct ttgaagactce 4560
tgtatttcat ttttgagact ttttcecccag catatatacc ctaacctttg aagactctgt 4620
attccgtttt tgagacccee cccecggeat gaatacccta atctttgaag actcectggtat 4680
ttcatttttg agattttttt ccectcecagea tatatacact aacctttgta gactectgtat 4740
tecegtttttyg agactttece cccccagcat gtatacccta acctttgaag actctgtatt 4800
tccagecattt gtaccctacce cttgaagact ctgtatttcece cageatttgt accctaacce 4860
ttgaagaccc tgtatttcgt ttgtaagact tttccccagc atatatatcc tacatataat 4920
aaacgctaag catctagcaa aaaaaaaaaa azaaaaaaaa aaaaaaaaaa aaaaaaaaaa 4980
aaaaaaaaaa aaazaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 5028
<210> SEQ ID NO 10

<211> LENGTH: 583

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: PEPTIDE

<222> LOCATION: (1)...(583)

<223> OTHER INFORMATION: Lot-1

<400> SEQUENCE: 10

Met Ala Pro Phe Arg Cys Gln Lys Cys Gly Lys Ser Phe Leu Thr Leu
1 5 10 15

Glu Lys Phe Thr Ile His Asn Tyr Ser His Thr Arg Glu Arg Pro Phe
20 25 30

Lys Cys Ser Lys Thr Glu Cys Gly Lys Ala Phe Val Ser Lys Tyr Lys
35 40 45

Leu Met Arg His Met Ala Thr His Ser Pro Gln Lys Thr His Gln Cys
50 55 50

Thr His Cys Glu Lys Thr Phe Asn Arg Lys Asp His Leu Lys Asn His

Leu Gln Thr His Asp Pro Asn Lys Met Ile Tyr Ala Cys Glu Asp Cys
85 90 95

Gly Lys Lys Tyr His Thr Met Leu Gly Tyr Lys Arg His Met Ala Leu
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100 105 110

Hig Ser Ala Ser Ser Gly Asp Leu Thr Cys Gly Val Cys Thr Leu Glu
115 120 125

Leu Gly Ser Thr Glu Val Leu Leu Asp His Leu Lys Ser His Ala Glu
130 135 140

Glu Lys Ala His His Ala Pro Arg Glu Lys Lys His Gln Cys Asp His
145 150 155 160

Cys Glu Arg Cys Phe Tyr Thr Arg Lys Asp Val Arg Arg His Leu Val
165 170 175

Val His Thr Gly Cys Lys Asp Phe Leu Cys Gln Phe Cys Ala Gln Arg
180 185 190

Phe Gly Arg Lys Asp His Leu Thr Arg His Thr Lys Lys Thr His Ser
195 200 205

Gln Glu Leu Met Gln Glu Ser Leu Gln Ala Gly Glu Tyr Gln Gly Gly
210 215 220

Tyr Gln Pro Ile Ala Pro Pro Phe Gln Ile Lys Ala Asp Pro Met Pro
225 230 235 240

Pro Phe Gln Leu Glu Met Pro Pro Glu Ser Gly Leu Asp CGly Gly Leu
245 250 255

Pro Pro Glu Ile His Gly Leu Val Leu Ala Ser Pro Glu Glu Val Pro
260 265 270

Gln Pro Met Leu Ser Met Pro Pro Met Gln Pro Met Pro Glu Gln Pro
275 280 285

Phe Thr Leu His Pro Gly Val Val Pro Ser Ser Pro Pro Pro Ile Ile
290 295 300

Leu Gln Glu His Lys Tyr Ser Pro Val Pro Thr Ser Phe Ala Pro Phe
305 310 315 320

Val Ser Met Pro Met Lys Ala Asp Leu Lys Gly Phe Cys Asn Met Gly
325 330 335

Leu Phe Glu Glu Phe Pro Leu Gln Glu Cys Gln Ser Pro Val Lys Phe
340 345 350

Ser Gln Cys Phe Glu Met Ala Lys Glu Gly Phe Gly Lys Val Thr Leu
355 360 365

Pro Lys Glu Leu Leu Val Asp Ala Val Asn Ile Ala Ile Pro Gly Ser
370 375 380

Leu Glu Ile Ser Ser Leu Leu Gly Phe Trp Gln Leu Pro Pro Pro Pro
385 390 395 400

Pro Gln Asn Gly Phe Met Asn Gly Thr Ile Pro Val Gly Ala Gly Glu
405 410 415

Pro Leu Pro His Arg Ile Thr Cys Leu Ala Gln Gln Gln Pro Pro Pro
420 425 430

Leu Leu Pro Pro Pro Pro Pro Leu Pro Leu Pro Glu Pro Leu Pro Gln
435 440 445

Pro Gln Leu Pro Pro Gln Phe Gln Leu Gln Leu Gln Pro Gln Pro Gln
450 455 460

Met Gln Pro Gln Met Gln Leu Gln Pro Leu Gln Leu Gln Leu Pro Gln
465 470 475 480

Leu Leu Pro Gln Leu Gln Pro Glu Pro Glu Pro Glu Pro Glu Pro Glu
485 490 495

Glu Glu Glu Glu Glu Glu Glu Glu Ile Glu Glu Glu Glu Glu Ile Glu
500 505 510
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Glu Glu Glu Glu Ala Glu Pro Glu Ala Glu Glu Glu Glu Glu Ala Glu
515 520 525

Asp Glu Glu Glu Ala Glu Glu Glu Glu Glu Glu Pro Gln Pro Glu Glu
530 535 540

Ala Gln Ile Ala Met Ser Ala Val Asn Met Gly Gln Pro Pro Leu Pro
545 550 555 560

Pro Thr Pro His Val Phe Thr Ala Gly Thr Asn Thr Ala Ile Leu Pro
565 570 575

His Phe His His Ala Phe Arg
580

<210> SEQ ID NO 11

<211> LENGTH: 658

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(658)

<223> OTHER INFORMATION: AA892598 (EST196401

<400> SEQUENCE: 11

acaaacactt tttattttgt ttttaattta gaacatgata catattcaca agatttacac 60
tttatatcat accaaagcaa tctagaaaca ctgtacagag cacacttgaa catttagaag 120
gctatatata atctgtggta aagtcatagg categtcette ttcactcatt ttatccaaga 180

taaaggatet gtcagatggt ttacttygety ttgattgeee aggtgacate tecetggtet 240
cttctacagg agtcacatct gagatctetg catttttttc accagtaaca tgttcttgat 300
catcaccatc ctgttggtct tctgtetgtt ttggtgactc ttecggggatg tecttttett 360
ctagtattcec atttgtcagg cccgaagacc ggaaaaggat tttattagtt aaatgagggc 420
ccttgaggac ttgtatgetyg tgtgecattat tcttttetag ttettetaga ttaaagecce 480
tetteatgat tgetgtaata ttetcattaa aatgaggaga atgattecag gatgcagyggy 540
gatggcagta gtaacctaat gaggcacctg tccactcaga ccatagcage ttagcagcac §00
tttcgacatt tgggcttcca cctttttggt gcagacctct tetetgagca agtttagt 658
<210> SEQ ID NO 12

<211> LENGTH: 480

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(480

<223> OTHER INFORMATION: 2AA900476 (Mrg-1)

<400> SEQUENCE: 12

tttttttttt tttttttgtt tgtttttgat tttttttaat tcacaccgaa gaagttgggg 60
gtgggggcayg ggagggtgat ttettteage cgegaggtta accgagtcaa cagetgacte 120
tgctgggetyg ctgtttgcac acgaagtecg tcataaaatce aaactcattt tggceccagec 180
agagttctgg cagctecttyg atgcggtcca aacccatcte tatcactaag gacataagca 240

cttectegte gatgaaatca gtgtctatga cattgggegg cagcattgece geggggacgt 300
gagccaccga ggcgggcatyg gtgetgecac cgecactgee gecegegety ctgecacccy 360

cgecgecega ggtgecgeag gageegeegg gggtgeeget gecaceegeg cegecagyggy 420
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tgctgctgee tccactgtge ttggggttge aatcteggaa gtgetggttt gtccegttca 480

<210> SEQ ID NO 13
<211> LENGTH: 2646

<212> TYPE: DNA

<213> ORGANISM: Mus musculus
<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(2646)
<223> OTHER INFORMATION: ST2

<400> SEQUENCE: 13

gcagaaatga gacgaaggag cgccaagtag cctceacgget ctgagettat tetctecage 60
cctteatetyg ggtatctaca gtgatttete ttetggacce tacctcagag agcacttgte 120
aaccgcctag tgaacacacc attactatcc tgtgccattyg ccatagagag acctcagcca 180
tcaatcacta gcacatgatt gacagacaga gaatgggact ttgggctttg gcaattctga 240

cacttceccat gtatttgaca gttacggagg gcagtaaatc gteetggggt ctggaaaatg 300
aggctttaat tgtgagatgc ccccaaagag gacgctcgac ttatcctgtg gaatggtatt 360
actcagatac aaatgaaagt attcctactc aaaaaagaaa tcggatcttt gtctcaagag 420

atcgtctgaa gtttctacca gccagagtgg asgactctgg gatttatget tgtgttatca 480

gaagccccaa cttgaataag actggatact tgaatgtcac catacataaa aagccgccaa 540
gctgecaatat ccctgattat ttgatgtact cgacagtacg tggatcagat aaaaatttca 600
agataacgtyg tecaacaatt gacctgtata attggacage acctgtteag tggtttaaga 660
actgcaaage tctccaagag ccaaggttca gggcacacag gtcctacttg ttcattgaca 720
acgtgactca tgatgatgaa ggtgactaca cttgtcaatt cacacacgcg gagaatggaa 780
ccaactacat cgtgacggcc accagatcat tcacagttga agaaaaaggc ttttctatgt 840
ttcocagtaat tacaaatcct ccatacaace acacaatgga agtggaaata ggaaaaccag 900
caagtattyge ctgttcaget tgetttggca aaggetetca cttettgget gatgtoetgt 960

ggcagattaa caaaacagta gttggaaatt ttggtgaagc aagaattcaa gaagaggaag 1020
gtcgaaatga aagttccagc aatgacatgg attgtttaac ctcagtgtta aggataactg 1080
gtgtgacaga aaaggacctg tccctggaat atgactgtct ggccctgaac cttcatggeca 1140
tgataaggca caccataagg ctgagaagga aacaaccaag taaggagtgt ccctcacaca 1200
ttgcttgaat aaattggctg aatcagctgt gcactgcatc cgttttctec gaggactgtg 1260
tgttgtagct tggtcccagg gaatccatca tgatcaaggg aatagttgge ctgtttcatce 1320
aagtgttctt ctcacgttga ggaagctcct taaatctggt ctttccagaa tgtttctgte 1380
ttccaacagg aatctctgte attgtatcct tccectctet gtgtccecte ctecttgtte 1440
tececeoggecagt cctcececate tectcaccte ccttaatgtg ttettgacce ccettetetet 1500
tttecttete tetgagetee ttetecaccca atagtggett ttgeagteat cetttgtace 1560
gactacaagg gacattggta ttggtagtgg gttcagagca gtaataactc tgctgtgtct 1620
ctttgtataa ccttgtcatyg gaaaacaact tacaaacttt cattctgagc agttattaat 1680
tceecttgett ggtcecttggyg ttgacaggtg cagceccatcat gatagataga tgaccaacct 1740
gatccgattt taaaagagta aacatctttt ttacccttat cactctctta tgatactgac 1800

cactgectta ctggcaatac aactaatatg aasaacatttt taatttettt caaatatcaa 1860
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gagggcatgg gagggagaga gacactaact ctaagatcat agcaatatgt ggggcattta 1920
tttggatgaa tatattgatt aaaagggtag ggtggaggta cctattagat tcagtcatge 1980
tgtgtctctg cctgaagtgg tatttgggat ttttgttgat tctgtttgte ttettttgtt 2040
tgtttttact atagaaacta ttctgccctt gtactcctag agtcacctgt ctttgectcece 2100
agttactggg actaaagcta tgtgtcacct tactgagcca gggtgtttct tgttttggtt 2160
ttgattttag agcctctgge ttgtaacatt tttataaaac agaattttga ttcctaggtg 2220
geccagagttyg tgactcatag agggattttt gtgetgttgt gatcagtgag gtettgggga 2280
tetgeceetyg ataatggtgt tacteegggt gactgtggac cacageactyg tgtteccaga 2340
tggtggtggt cactgcacat tctgcaggaa aagagaatcc aaacccctat tcetcacccag 2400
tttgaccttg attccacaat gccttectct gtaacaggat cttttgtcta gatttctgag 2460
tgtactttag ttcacgtttg tattagaatt atatttttta atcagtaatt ttgtatttgt 2520
tttgtttgtg tgtgatttet ttgttttcca gtttattttt aattcacttg ttgctattca 2580
aatcaatgtg ttcatactgt ttgaacaaca cagcgtatta aataaaattc gtgtctattg 2640
ttcttg 2646
<210> SEQ ID NO 14

<211> LENGTH: 4989

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(4989)

<223> OTHER INFORMATION: ST2L

<400> SEQUENCE: 14

tgccattgee atagagagac ctcagccatc aatcactage acatgattga cagacagaga 60

atgggacttt gggetttgge aattctgaca ctteccatgt atttgacagt tacggaggge 120

agtaaategt cetggggtet ggaaaatgag getttaattg tgagatgece ceaaagagga 180

cgctegactt atcctgtgga atggtattac tcagatacaa atgaaagtat tectactcaa 240
aaaagaaatc ggatctttgt ctcaagagat cgtctgaagt ttctaccagce cagagtggaa 300
gactctggga tttatgcttg tgttatcaga agccccaact tgaataagac tggatacttg 360
aatgtcacca tacataaaaa gccgccaage tgcaatatec ctgattattt gatgtactceg 420
acagtacgtg gatcagataa aaatttcaag ataacgtgtc caacaattga cctgtataat 480
tggacagcac ctgttcagtg gtttaagaac tgcaaagctc teccaagagcc aaggttcagyg 540
gcacacaggt cctacttgtt cattgacaac gtgactcatyg atgatgaagg tgactacact 600
tgtcaattca cacacgcgga gaatggaacc aactacatcg tgacggccac cagatcattc 660
acagttgaag aaaaaggctt ttctatgttt ccagtaatta caaatcctec atacaaccac 720
acaatggaag tggaaatagg aaaaccagca agtattgecet gtteagettg ctttggeaaa 780
ggctetecact tettggctga tgtectgtgg cagattaaca aaacagtagt tggaaatttt 840
ggtgaagcaa gaattcaaga agaggaaggt cgaaatgaaa gttccagcaa tgacatggat 900
tgtttaacct cagtgttaag gataactggt gtgacagaaa aggacctgtc cctggaatat 960

gactgtctgg ccctgaacct tcatggcatg ataaggcaca ccataaggct gagaaggaaa 1020

caaccaattg atcaccgaag catctactac atagttgetyg gatgtagttt attgetaatg 1080
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tttatcaatg tcttggtgat agtcttaaaa gtgttctgga ttgaggttgc tctgttctgg 1140
agagatatag tgacacctta caaaacccgg aacgatggca agctctacga tgegtacatce 1200
atttacccte gggtcttecg gggcagcgeg gcgggaacce actctgtgga gtactttgtt 1260
caccacactc tgcccgacgt tcettgaaaat aaatgtgget acaaattgtg catttatggg 1320
agagacctgt tacctgggca agatgcagcc accgtggtgg aaagcagtat ccagaatagce 1380
agaagacagg tgtttgttct ggcccctcac atgatgcaca gcaaggaatt tgcctacgag 1440
caggagattg ctetgcacag cgecctcate cagaacaact ccaaggtgat tettattgaa 1500
atggagecete tgggtgagge aagecgacta caggttgggyg acctgcaaga ttetetecag 1560
catcttgtga aaattcaggg gaccatcaag tggagggaag atcatgtggc cgacaagcag 1620
tctctaagtt ccaaattctyg gaagcatgtg aggtaccaaa tgccagtgcc agaaagagcec 1680
tccaagacgg catctgttge ggctecegttg agtggcaagg catgcttaga cctgaaacac 1740
ttttgagttg agagctgcgg agtcccagca gtaggcaccg gagtgcaggt gtgcagactt 1800
gaaatgccaa gggtgggggc cccaagtctc agctaaagag caactctagt ttattttcect 1860
ggttatggta ggagccaccc atcgtttgtt tccggtttec ttttcctact tcactcttgt 1920
ggcacaagat caaccctgag ctttttcctt ttcttttatt tcectetttttg ttecttettt 1980
taaaagcttt ttaaaattga ttatcttatt tatctacctt tcaaaggtta tcccecttec 2040
cggtgecccecce tctacaaatc cccatectge ttecectecte cetgetteta tgagggtgec 2100
ceeccacetyg cecatecact cecagecttac aggecttgtyg tteccctatyg ctggggeate 2160
gagcctcecat aagacctccc ctetcattca tcaattatct acattctgaa tatcaagccy 2220
acacttttgt ttttgttttt gattttttga gacagggttt ctctgtgtag ccctggetgt 2280
cttgaaactc acattgtaga ccaggctggc ctcgaactca gaaatcagcc tgcctctgec 2340
tececeecgagtyg ctgggattaa aggegtgcege caccacgeceg ggctaagect acacttteag 2400
aataaagtte tgattcacct caaagagcag tceteatteee agaggcagag ageceggaaag 2460
agcctcecaat gtgcttgtec aggcagagct gaccttattt gecttaccagt cacaggtaaa 2520
caaagcgttt ctccgtgttyg cctcecttgtag acatccctgt aatagattag gaagggaatg 2580
agccgtcecta ctgaccagtt tgtgaattgt ggtagaaaaa gcgttgacgt ttgttaaata 2640
cttgttagca atgtaaacct cattcctaac acaccagaat ttcttacttt ttattegtceca 2700
attaccgagt tttgtcaagt cagtattaac agatttggtc gaatacctta cccaaattgce 2760
cattacagtc gagcatgttt tcagttctaa atgcctttta tatatttttt attcttctta 2820
gaaatacttc ctcactttaa aagtaatgta aagatgtgtt agaaaacata aggtgtaaga 2880
gaaagtatga taaaatataa aaaataatag asaggaaagg aaatataatg aaaatcataa 2940
ctcttaagat taattttggt aggtctgtat tttaaaatat aattaaattt tataccgata 3000
acttttatag ctgagattgt acactacaga ctaggcaget tttectattt accaccataa 3060
tgaaaactgg tggctgattt ctttaacatt cacagaagtt ccaaatgtct cattttagac 3120
tgtgctgcag actatggctyg aagcagccag aatgagaaac aggtctgcca tgtcacatcyg 3180
ggacattttc ctacttactg aaatgtatct gtcactgtgc gacagctaac ttttgtgata 3240
ctcctatgaa atgtgtaggg aatttggaca gaacagaatc aatctatagt cagaggtect 3300

ctggacagte ttttecagga geacacacag acegtgaggt ccetaggeace caggaaacgyg 3360



US 2009/0192078 Al Jul. 30, 2009
45

-continued

atccagagcc caggcaagtg tcttacaggt accttgaatt ttgccaatag atatgagccc 3420
tgecttaget gagttgectcea gteggtgatg ggactcecagg ctgaggtgac aatgaacaca 3480
gaatttggga gactcttgaa aggaggggaa tgttgaactc acggtcaaca tatgaggctg 3540
cagagaagcce gtatgcagaa gtgtgtgtag aggatctaga gtagcccgtt tcetcetgggga 3600
cagtgtgctc ttagtctgta cccttaggct gggttgccag gtaaacattt gctagtgtte 3660
agttcaaagg ctgaagcttg agctgagggt gatgaggaat tcaaacttcc cctcgcatge 3720
atccaccetg tggttgeetyg gtttgctaag tccacctget ctgetgtagt agaaggtttt 3780
gatettetge agetteatet acttettagt gagttgccaa aactgaccac tgaaaageat 3840
gctgtgtaca taactgtctc atgtcccaga acgtgcaatc aggaggaagt cctcactccce 3900
gataacggaa tccttgctct gtggctgtga ggacgtccocct tagcaaccte agatagtaat 3960
ttttcttagg ttggatggaa catagtaacg tgctggattc tttgctaact gaaaatagaa 4020
gtattcggat ttcagaaaga actggataaa tattaatgtt ggtgattatg aaatctcatt 4080
gtgagccgtg tgagtttgag tgtgtattcc atgattgtgce tgaatgaaga cctctaaaaa 4140
tgaaattctc tccaatctca tcectgggaa tagttgette ctcatgectg ctgctccatce 4200
catggaaaat gactaaagag aattattatt tgttcccgag attcttctga taagtctaaa 4260
ctatttgcat gtaattgagc tgggcagcat ggcacacttg ggaggcagag gcaggtggat 4320
ctectgtgagt ttgaggccag cctgectctac agagttagtt ccaggacacc agagctacaa 4380
aaagaaaace tgtcctaaca acaacagcaa cagetygeage agcaacaaca acaacaaaga 4440
aaaagaagag gaggaggagg aaaggaaaga aggaagaagg aagaagaaag ggaagaaata 4500
atagattttt ctgtaatgaa cacacatatg ctttgatgct tttgctaaac tcaaaatatt 4560
agttttattt tactgttttg aaaggttcaa agcatgatcc atgtaaaaat gtcttctgtg 4620
gggetttete ccatttectac ttttgtteee ctcatttett caaagtgett gtecaggeag 4680
agcetgacett atttgettac cagttacagg taaacaaage gtttectegt gttgectett 4740
gtagccatct ctgtattaga ttaggaaggg aaggagccgt cctactgtcc agtttgtgag 4800
ttctggtaga aagagtgttyg aagtttgtta aatgcttgtt ttccatgtat caaaatgtta 4860
tgcctttect atttattatt gtatgacaaa ttatttttca ctgggcaaaa ataattgtge 4920
cattgactce ttgtgtgttt tcttcatgtg tgtttgaaga gttcetagett attaaaaaaa 4980
aaaatctag 4989
<210> SEQ ID NO 15

<211> LENGTH: 2681

<212> TYPE: DNA

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(2681)

<223> OTHER INFORMATION: Bovine vacuolar H+-ATPase

<400> SEQUENCE: 15

gaattcggce gcgaggagac aagatggcgc tgcgggcgat gcgggggatce gtgaacgggg 60
ccgegectga gectaccagta cccaccageg ggctggeggg gtctcgagag caggcgetgg 120

cagtgagcecg aaactaccte tcccagecte gtctcaccta caagactgte tetggagtga 180

atggtccact agtgatctta gatcatgtaa agttteccag atatgetgag attgtecact 240
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tgacattacc agatggcaca aaaagaagtg ggcaagttct agaagttagt ggctccaaag 300
ctgtggttca ggtatttgaa ggaacatccg gcatagatge caagaaaaca tectgtgagt 360

ttactggaga tattctccge acaccagtgt ctgaggatat gettggtcga gtattcaatg 420

gatcaggaaa acccattgac cgaggtcctg tggtgttgge cgaagactte cttgacatca 480
tgggtcagce aatcaaccct cattttegca tctacccaga agagatgatt cagactggea 540
tttectgecat cgacggcatg aacagtattg cgaggggaca gaaaatcccc atcttttetg 600

ctgeegggtt accacacaac gagattgcag ctcagatctg tegecagget ggtttggtaa 660

agaaatccaa agacgtggta gactacagtyg aagaaaactt tgccattgtyg tttygetgeta 720
tgggagtaaa catggaaaca gcccggttcet tcaaatctga ctttgaagaa aatggctcaa 780
tggacaatgt ctgccttttec ttgaatctgg ctaatgaccce aactatcgag aggatcatca 840
ctocctegect ggetctgace accgetgagt ttetggetta ccagtgtgag aagcatgtcce 900
tggtcatect gacagatatg agttcttacg ctgaagcact tcgagaggtt tcagetgeca 960

gggaagaggt tcctggtcgg cgaggcttcc ccggctacat gtatacggat ttagccacca 1020
tctatgaacg cgctgggega gtggaaggta gaaatggctc tattacccaa atccctattce 1080
tcaccatgcc caatgatgat atcactcatc ctatccctga cttgactggg tatattactg 1140
agggccagat ctatgtggac agacagctgc acaacagaca gatttaccct cctattaatg 1200
tgetgeccte actctetegyg ttaatgaagt cagetattgg agaaggaatg accaggaagg 1260
atcatgetga tgtgtctaac cagttgtacg catgetatge tateggtaag gatgtgcaag 1320
ccatgaaagc tgtggtggga gaagaagccce tgacctcaga tgacctectt tacttggaat 1380
ttctgcagaa gtttgagaaa aacttcatta ctcagggtcc ctatgaaaat cgaactgtcet 1440
atgagacttt ggacattggc tggcagttgc ttcgaatctt ccccaaagaa atgctgaaga 1500
ggatcccteca gagtaccetg agegaatttt accctcgaga ctctgcaaag cactagetge 1560
tgetgettgt geggetegac cetettgtea agtgetggtt ctgtttgetyg attectttty 1620
cactcecteca teccacctgtyg tgtgggagtt cacctgttac cctgtaatta aagacaaagg 1680
ctaggtaact gttgtgccag tgttcagegt ttaaactgct aaccgattga gagatcccecyg 1740
ctcagaacct caccttctgt gctgtettta aagtggcgga ggtgaggctt gettaccggt 1800
gtatctattt gtacatagtg gagagctagt tgcgaataat gtcttgtttg ggtctcccaa 1860
accctacctce tcaactcect taagagtatc aactgttttg aagttaaaat gcttcagtcet 1920
caaatttagg ggcaaggtgg agactggaag aattctcctt tcagaagaac catgaggctc 1980
gtggctgage tccctectgga gtactagtgt acctgtgggt ctgtcctetg ctetgtgeag 2040
atgggtttta ctgtctgctt gagttttctt aggaaaagag ttctgttctg ccagtgetge 2100
gagttgggat tcectgtgtgg ccatctttet ctttgaggee taaagagtca gcaccactgt 2160
geageggeat tetectgeag gggtggegty cettgtgetg atgaccecac tgggetgeay 2220
tcataggaga actgagactt ggaaaatgct ggggcacagt taagaaaacc tacatcccac 2280
cctcatcttg tgtttatggt ggcttaggtc tectgcattge cectecagatc ctgaggtggy 2340
gcatggagat gacttgcctt aggtttgtgg atgctttaaa ctctgctcag tectcaaget 2400
ttctgactca getctecctt ttetggttga tettgtggeca cgtgtagcaa tgtttettte 2460

attectgece cttectgget tgagetetta getgtattet gtgtgectet gecgtgtetyg 2520
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ctgtttgggt ctctgtgctyg tgtgttctca ggtgcagcca taacttccecce actccgagca 2580
ttccacctte cagttgtttt tetetgaggg gatggggggg cggtcagcat gattatattt 2640
taatgtagaa aatgtgacat ctcgttataa atgcggaatt c 2681
<210> SEQ ID NO 16

<211> LENGTH: 2594

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(2594)

<223> OTHER INFORMATION: human vacuolar H+-ATPase

<400> SEQUENCE: 16

gaattccggg gacagaggag acaagatggce getgegggcy atgceggggga ttgtcaacgg 60
ggccgcacce gagctacceg tecccaccgg tgggeeggeg gtgggatcte gggagcaggce 120
gctggcagte agtcggaact acctcetecca gectegecte acatacaaga cagtatcetgg 180
agtcaatggt ccactagtga tcttagatca tgttaagttt cccaggtatg ctgaaattgt 240
ccatttgacc ttaccggatyg gcacaaagag aagtgggcaa gttctggaag ttagtggttce 300

caaggcagta gttcaggtat ttgaagggac ttcaggtata gatgctaaga aaacgtcctg 360

tgagtttact ggggatattc tccgaacacc ggtgtctgag gatatgettg gtcegggtatt 420

caatggatcg ggaaaaccca ttgacagagg tcctgttgta ctggccgaag acttecttga 480
tatcatgggt cagccaatca accctceaatyg tegaatetac ccagaggaaa tgattcagac 540
tggcatttcg gccatcgatyg ggatgaacag tattgctagg gggcagaaaa ttcctatcett £00
ctctgctget gggctaccac acaatgagat tgcagctcag atctgtcgec aggetggttt 660
ggtaaagaaa tccaaagatyg tagtagacta cagtgaggaa aattttgcaa ttgtatttge 720

tgctatgggt gtaaacatgg aaactgcceg gttettcaaa tetgactttg aagaaaatgg 780

ctcaatggac aatgtetgoe tetttttgaa cttyggetaat gacccaacca ttgagegaat 840
tatcactect cgectggete taaccacage tgaatttetyg gegtaccaat gtgagaaaca 900
tgtattggtt attctaacag acatgagttc ttatgctgaa gcacttcgag aggtttcage 960

agccagggaa gaggtacctg gtcgacgagg ttttccaggt tacatgtata cagatttage 1020
cacgatatat gaacgegctyg ggcgagtgga agggagaaac ggctcgatta ctcaaatccec 1080
tattctaacc atgcctaatg atgatatcac tcaccccatc ccagacttga ctggctacat 1140
tacagagggg cagatctatg tggacagaca gctgcacaac agacagattt atccacctat 1200
caatgtgctg ccctcactat cacggttaat gaagtctgcet attggagaag ggatgaccag 1260
gaaggatcat gccgatgtat ctaaccagct atatgcgtge tatgctattg gaaaggatgt 1320
gcaagccatg aaagcetgtceg ttggagaaga agccecttace tcagatgate ttetcetactt 1380
ggaatttetyg cagaagttty agaggaactt cattgetcag ggtecttacg aaaatcegeac 1440
tgtctttgag actttggaca ttggctggca gctactccga atcttoccca aagaaatgcet 1500
gaagagaatc cctcagagca ccctcagega attttaccct cgagactctg caaagcatta 1560
gctgetgett ctgcattget ccgcgcetcett gtgaaatact ggttectgttt tetttattcce 1620
ttttgcactc tcggtteccca cctttgtgtt ggagtttace atgttaccct gtaattaaaa 1680

acaaagaata ggtaacatat tgtgecagtg ttgcaacgtt ttaaactget aacagaccett 1740
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aaaatatccc cctacctggg tcctcagtge tatgtttaaa gtgctgcagg gatggagtgg 1800
cgttttetta ttgctgtatg tattgtacat agtggagtag ttagttacct gataacagtce 1860
ttgttatttg ggtctcttag accttacctc tcaactccct caagagtacc agtctctgaa 1920
gttataatgc tttggtctct acattagggg caagatccag tctgagagaa gtctectttg 1980
agaagggcca agaggctctt tcectgagtgt ttgetttcgg tttgttggta tgcctgtatt 2040
gctgggetgt gectgectgectc gaagcagatg gttttgactg tcectttttgcet ctttectata 2100
taatgaatag atgagtgaaa ggagttttet ttttetettt agtacttacyg tattgggatt 2160
cctgtgtett acagetcetee ctetecaaat aatacacaga atecetgeaac tttttgeaca 2220
gctggtatct gtctggtage agtgagaccce cttgtcettgg tgatccttac tgggtttcca 2280
agcagaggag tcacatgatt acaattgcca gtagagttgt tgtttggggt acaagatgag 2340
aagaaagaaa aacctacagc ctttctacat tctgacatgc taacagtggt ttaagtttcect 2400
aaagtgttta ccagatgctyg aaggcaaggg gagggagcag aagcacttat gtttacggat 2460
attttaaact ctgttagaga gcagcctttg aaaatcccca atttggttet getttttgac 2520
ctctctcectac cttttcaggg taatctttgt ggcacaaacg atagcatttc caagctttag 2580
agttttctga attc 2594
<210> SEQ ID NO 17

<211> LENGTH: 1536

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(1536)

<223> OTHER INFORMATION: mouse vacuolar H+-ATPase

<400> SEQUENCE: 17

atggegttge gagcgatgeg gggaatcgtg aacggggeeg cacccgaact gecegtgece 60
accegtecge cgatggecegy agetegggay cagygegetygg cggtgggecy gaactacceta 120
tceccagecte gtetcaccta caagactgte tctggggtga atggtecact agtgatcecta 180
gatcatgtga agtttcccag atacgctgag attgtccact tgacattacc agatggcaca 240
aagagaagtg gggcaagtct agaagttagt ggctccaaag cagtggttca ggtatttgaa 300
gggacatcty gtatagacge caagaaaaca tcctgtgagt ttactggaga tattctccga 360
acaccagtgt ctgaggatat gcttggtcegg gtattcaacg gatcaggaaa acccattgac 420
cgaggcccetg tggtgetgge tgaagacttce cttgacatca tgggtcagcce aatcaaccct 480
cagtgtcgga tctatccaga agagatgatt cagacgggca tttecgccat cgatggcatg 540
aacagtattg ctaggggaca gaaaatcccg atcttttctg ctgetggatt accccataac 600
gagattgcag ctcagatetg tegecagget ggtttggtaa agaaatccaa agatgtagtg 660
gactatagty aagaaaattt tgccattgtyg tttygetgeta tgggagtaaa catggaaaca 720
gcecggttet ttaaatctga ctttgaagaa aatggctcaa tggacaatgt ctgectgttt 780
ttgatcttge ctaatgaccc aaccattgag cggatcatca ctcectgect ggctctgace 840
acggccgagt ttctggcata tcagtgtgag aagcacgtge tggtgatcct gacggacacg 900
agctectate cecgaageget tcgagaggtt tcagetgeca gggaagaggt cectggtegg 960

cgaggettee caggetacat gtataccgac ttagecacaa tetatgaacyg tgceeggtega 1020
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gtggaaggta gaaacggctc tattacccaa atccctattc tcaccatgcc caatgacgat 1080
atcactcatc ccatcectga cttgactggg tacattactg agggccagat ctatgtggac 1140
agacagctgc acaacagaca gatttaccct cctattaatg tgctgcccte actctctegg 1200
ttaatgaagt cacctatcgg agaaggaatg accagaaagg atcacgctga tgtgtctaac 1260
cagttgtatg cgtgctatge catcggtaag gacgtgcaag ccatgaaagc cgtggtggga 1320
gaggaagccce tgacctcgga tgatctgctt tacctggaat ttctgcagaa gtttgagaag 1380
aacttcatta ctcagggtec ctatgaaaac cgaactgttt atgagacttt ggacattgge 1440
tggcagttge ttegaatett ceccaaagaa atgetgaaga gaatcectea gageaccecetyg 1500
agcgaatttt accctcgaga ctctgcaaag cactag 1536
<210> SEQ ID NO 18

<211> LENGTH: 2820

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(2820)

<223> OTHER INFORMATION: human vacuolar H+-ATPase (56,000 subunit -HOS57
<400> SEQUENCE: 18

aagatggege tgcgggcgat gegggggatt gtcaacgggg cecgcacccga gctacccgtg 60
cccaccggtg ggecggeggt gggagetegg gagcaggege tggcagtcag teggaactac 120
cteteccage ctegecteac atacaagaca gtatetggag tcaatggtece actagtgate 180
ttagatcatg ttaagtttcc caggtatgct gaaattgtece atttgacctt accggatggc 240
acaaagagaa gtgggcaagt tctggaagtt agtggttcca aggcagtagt tcaggtattt 300
gaagggactt caggtataga tgctaagaaa acgtcctgtg agtttactgg ggatattctc 360

cgaacaccgg tgtctgagga tatgettggt cgggtattea atggatceggg aaaacccatt 420

gacagaggte ctgttgtact ggecgaagac ttettggata teatgggtea gecaatcaac 480

cctcaatgte gaatctacce agaggaaatg attcagactyg geatttegge catcgatggg 540
atgaacagta ttgctagggg gcagaaaatt cctatcttcet ctgetgetgg getaccacac 600
aatgagattyg cagctcagat ctgtcgccag gctggtttgg taaagaaatc caaagatgta 660

gtagactaca gtgaggaaaa ttttgcaatt gtatttgetg ctatgggtgt aaacatggaa 720

actgceceggt tcettcaaate tgactttgaa gaaaatggcet caatggacaa tgtcetgecte 780
tttttgaact tggctaatga cccaaccatt gagcgaatta tcactccteg cctggetceta 840
accacagctyg aatttctgge gtaccaatgt gagaaacatg tattggttat tctaacagac 900
atgagttctt atgctgaagc acttcgagag gtttcagcag ccagggaaga ggtacctggt 960

cgacgaggtt ttccaggtta catgtataca gatttagcca cgatatatga acgecgetggg 1020
cgagtggaag ggagaaacygg ctegattact caaatcecta ttetaaccat gectaatgat 1080
gatatcactc accccatcce agacttgact ggctacatta cagaggggct gatctatgtg 1140
gacagacagc tgcacaacag acagatttat ccacctatca atgtgctgcce ctcactatca 1200
cggttaatga agtctgctat tggagaaggg atgaccagga aggatcatgc cgatgtatct 1260
aaccagctat atgcgtgcta tgctattgga aaggatgtgce aagccatgaa agetgtegtt 1320

ggagaagaag cccttaccete agatgatett ctetacttgg aatttetgea gaagtttgag 1380
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aggaacttca ttgctcaggg tccttacgaa aatcgcactg tctttgagac tttggacatt 1440
ggctggecage tactccgaat cttcecccaaa gaaatgetga agagaatcce tcagagcacce 1500
ctcagcgaat tttaccctcg agactctgca aagcattage tgctgcttet gecattgcetcec 1560
gcgetcttgt gaaatactgg ttetgtttte tttattcectt ttgcactcte ggttcccacce 1620
tttgtgttgg agtttaccat gttaccctgt aattaaaaac aaagaatagg taacatattg 1680
tgccagtgtt gcaacgtttt aaactgctaa cagaccttaa aatatccccc tacctgggtce 1740
ctcagtgcta tgtttaaagt getgcaggga tggagtggeg ttttettatt getgtatgta 1800
ttgtacatag tggagtagtt agttacctga taacagtctt gttatttggyg tetettagac 1860
cttacctcecte aactccctca agagtaccag tctetgaagt tataatgctt tggtctctac 1920
attagggaca agatccagtc tgagagaagt ctcctttgag aagggccaag aggctcttte 1980
ctgagtgttt cgtttcggtt gttggtatgc ctgtattgct gggectgtget getgctcgaa 2040
gcagatggtt ttgactgtct ttttgctett tcctatataa tgaatagatg agtgaaagga 2100
gttttctttt tctectttagt acttacgtat tgggattcct gtgtcttaca getctcccte 2160
tccaaataat acacagaatc ctgcaacttt ttgcacagct ggtatctgtc tggtagcagt 2220
gagaccccett gtecttggtga tecttactgg gtttccaage agaggagtca catgattaca 2280
attgccagta gagttgttgt ttggggtaca agatgagaag aaagaaaaac ctacagcctt 2340
tctacattet gacatgctaa cagtggttta agtttctaaa gtgtttacca gatgctgaag 2400
geaaggggag ggagcagaag cacttatgtt tacggatatt ttaaactetg ttagagagea 2460
gcctttgaaa atccccaatt tggttetget ttttgaccte tctcetacctt ttcagggtaa 2520
tctttgtgge acaaacgata gcatttccaa gctttagagt tttetgaatt cctgcegectt 2580
cctgacgtga gccctgageg atcttetatg cagttctgec atgegtectg ttggtctcete 2640
tgtgttettt gttacttggyg tgcaatagca acttccctac cececgtgeatt cceatetttea 2700
tgttgtgtaa agttettecac ttttttetet gagggetggyg ggttggggga gtcageatga 2760
ttatatttta atgtagaaaa aatgtgacat ctggatataa aatgaaaata aatgttaaat 2820
<210> SEQ ID NO 19

<211> LENGTH: 2457

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(2457)

<223> OTHER INFORMATION: human vacuolar H+-ATPase B subunit

<400> SEQUENCE: 19

gatgctaaga aaacgtcctg tgagtttact ggggatattc tccgaacacc agtgtctgag 60
gatatgctty gtcgggtatt caatggatcg ggaaaaccca ttgacagagg tectgttgta 120
ctggetgaag acttecttga tatcatgggt cagecaatcea acccetcaatyg tegaatetac 180
ccagaggaaa tgattcagac tggcatttca gccatcgatg gaatgaacag tattgceccagyg 240
gggcagaaaa ttcctatett ctectgetget gggctaccac acaatgagat tgcagctcag 300
atctgtcgee aggctggttt ggtaaagaaa tccaaagatg tagtagacta cagtgaggaa 360

aattttgcaa ttgtatttge tgctatgggt gtaaacatgg aaaccgcceg attcettcaaa 420

tetgacttty aagaaaatyg ctcaatggac aatgtetgee tetttttgaa cttyggegaat 480
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gacccaacca ttgagcgaat tatcactcct cgcctggcete taaccacage tgaatttetg 540
gcataccaat gtgagaaaca cgtactggtt atcctcacag acatgagtte ttacgctgaa 600
gcacttcgag aggtttcagc agccagggaa gaggttectg gtcgacgagg ctteccaggt 660
tacatgtata cagatttagc cacaatatat gaacgcgetg ggcgagtgga agggagaaac 720
ggctcgatta ctcaaatccc tattcttace atgcectaatyg atgatatcac tcacccaatce 780
ccggacttga ctggctacat tacagagggg cagatctatg tggacagaca gctacacaac 840
agacagattt atccacctat caatgtgcta ccgtcactat cacggttaat gaagtetget 900

attggagaag ggatgaccayg gaaggatcat gecgatgtat ctaaccaget gtategegey 960
tatgctattg ggaaggatgt acaagccgtg aaagctgtcg ttggagaaga agcccttacc 1020
tcagatgatc ttctctactt ggaatttctg cagaagtttg agaggaactt tattgctcag 1080
ggtccttacg aaaatcgcac tgtctttgag actttggaca ttggectggca getgctccga 1140
atcttccecca aagaaatget gaagagaatc cctcagagca cectcagega attttaccect 1200
cgagactctg cgaacgatta gctgccgett ctgcactgcet ccacactctt gtgaaatact 1260
ggttctattt tctttattcc ttttgegetc cccaatccece acctttgtgt tggagtttac 1320
tgtgttaccec tgtaattaaa aacaaagaat aggtaacata ttgtgccagt gttgcaacgt 1380
tttaaactgc taacagacct taaaatattc cgttcagaaa acctgggtcc tcagtgctat 1440
gtttaaagta gctgcaggga tggagtggeg ttttectatt getgtatgta ttgtacatag 1500
cggagtagtt agttacctga taacggtete attatttggg ccetettagac cttacctete 1560
aactccctca agagtaccag tctctgaagt tataatgctt tggtctctac attaggggca 1620
agatccggtc taaaagaagt ctcctttgag aagggccaag aggtctttcce tgagtgtatg 1680
ctttcggttt gttggtatge ctgtgttgct gggctgtact gatactcgaa gcagatggtt 1740
ttaactgtgt acttactett actgtataat gaatagatga gtgaaagcag ttttettttt 1800
ctetttagta catatgtatt gggattectg tgtettacag ctetcectet cectaaataat 1860
acacagaatc ctgcaacttt tgcacagcgg tgtctgtcag gtagcagtga ggccccttgt 1920
cttggtgatc cttactggat ttccaagcag aggagtcacg tgattaaaat cgctaataga 1980
gttgttgttt gggggacaag ataagaagaa aggaaaaacc tacagccttt ctacattctg 2040
acatactaac agtggtttca gtttctaaag cgtttaccag atgcgaaggc aaggtgggga 2100
gcaaacgcac ttatgtttac ggatatttta aactctgtta gagagcagcc tttgaaaatc 2160
ccgaattttg ttctactttt tgacctctct ctaccttttc agggtaatct ttgtggcaca 2220
aacaatagca tttccaagct ttagagttct ctgaattcct gegecttect gaacgtgage 2280
cctgagcgat cttctatgca gttcectgecat gtgtecctgtt tggtctctet gtgttetttyg 2340
ttacttgtgc aatagcgact tccctactce gtgecattcca tetttcatgt tgtgtaaagt 2400
tetteacttt tttetttgay ggggtggggg tgggggggag tcageatgat tatattt 2457
<210> SEQ ID NO 20

<211> LENGTH: 2676

<212> TYPE: DNA

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: mRNA

«222> LOCATION: (1)...(2676)
<223> OTHER INFORMATION: bovine vacuolar H+-ATPase B subunit
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<400> SEQUENCE: 20
aagatggcge tgegggegat gegggggatce gtgaacgggg cegegectga getaccagta 60
cccaccageg ggceccectgge ggggtetega gagecaggege tggcagttag cceggaactac 120
ctctcccage ctegtetcac gtacaagaca gtatcaggag ttaatggtcce actagtgate 180
ttagaccatg ttaagtttcc cagatatgct gagattgtgc acttaacact acctgacggg 240

acgaagcgga ctgggcaagt tctagaagtt agtggttcca aagetgtggt tcaggtattt 300
gaagggactt caggtataga tgccaagaaa acgtectgtg agtttactgg ggatattete 360

cgaacgecay tgtetgagga tatgettggt cgggtattea atggatcagg aaaacccatt 420

gacagaggtc ctgttgtect ggcetgaagac ttecttgaca tcatgggceca gccaatcaac 480
cctcaatgte gaatctatcc agaggagatg attcagactg gcatttcgge catagatgge 540
atgaacagta ttgctcgggg gcagaagatt cctatcttet ctgetgetgg cttaccgcac 600
aatgagattyg cagctcaaat ctgtcgecag getggtttgg taaaaaagte caaagatgta 660

gtggactaca gtgaggaaaa ttttgcgatt gtatttgctg ctatgggtgt aaacatggaa 720

actgceceggt tcettcaaate tgactttgag gaaaatggcet caatggacaa tgtcectgectg 780
tttttgaact tggctaatga cccaactatt gagcgaatta tcactccteg attggetcta 840
accacggccg agtteectgge ctatcagtgt gagaaacatg tattggttat cctaacagac 900
atgagttectt atgctgaage acttcgagag gtttcagcag ccagggaaga ggtteetggt 960

cgacgaggtt tcccaggtta catgtataca gatttageca caatatatga acgtgetggt 1020
cgagtggaag gtcgaaatgg ctctattact caaattccta ttctcaccat gectaacgat 1080
gatatcactc acccaatccc tgacttgact ggatatatta cagaggggca gatctatgtg 1140
gacagacagc tacacaacag acagatttat ccaccaatta atgtgctgcc cteccttgteg 1200
cggttgatga agtctgcetat tggagaaggce atgaccagaa aggatcacge cgatgtgtet 1260
aaccagetgt atgegtgeta tgetattggt aaggatgtac aagecatgaa agetgtegtt 1320
ggagaagaag ctcttacctc agatgatctt ctttacttgg aatttctgca gaagtttgag 1380
aggaacttta ttgctcaggg tccttatgaa aaccgcactg tgtatgagac tttggacatt 1440
ggctggcaac tgctccgaat cttccccaaa gaaatgctga agaggatccce tcagagcacc 1500
ctgagcgaat tctacccteg agactetgeg aacagttage tgctacttca tegetggetce 1560
gatgctcttg tgaagtactg gttctatttt ctttattcct ttttgcactc ccccatccce 1620
acctttgtgt tggagtttac tgtgttaccc tgtaattaaa aacaaagact aggtaacata 1680
ctgtgccagt gttgcaatgt tttaaactgc taacagactt taaaatatcc cctgtttaga 1740
aaaaccttgg atccttccaa cgctttectte aaagcagctg agagttggag gtggagtttt 1800
tcatcaatgt gtgtatttgt acatagtggt gtaccttact gectagtgtce ctcattattg 1860
gggtetetta geccttgect ctecaccetyg gecaatagtat cactatetga agttacagty 1920
ctttggtcecte cagctaggga caagagaggg gtctgaaagc acttctcaga gccaagaggce 1980
tttcctgagt gcectggtttta gattttggta tgcctcaggg tetgtgccge tgctcetcacy 2040
agatggtttt tactgcccge ctgctcettte ctgtctaata gatagactag aaaaggagtt 2100
ccattteccte tttggtacgg attagettca accteccatgt cttactgete ttectececta 2160

tgataacaca gaatcatgece acttttgece tgetggeaat cgetetgage agcaagatge 2220



US 2009/0192078 Al Jul. 30, 2009
53

-continued

cctgtggtaa tgatccttac tgggtttect tgcagaagaa tcatcattac aataattaat 2280
agaactttgc ttggaaagag ttgggataca attgtttaag agttaaaaaa aaaatccttt 2340
ctacacttgg acgtgccaac agtggtttta agtttctaga atgttgacca gatgctagaa 2400
aggcaagtgg ggaagagaaa gcacttctgt ttatggattt tttaatttaa tgtatggata 2460
ttttaaactc tgttagacag tagcctttgg gaaatcccca ttgggtcectg cttttcaacc 2520
tctttgettt tcagggtagt tcttgtggca caagtgacag cattaaaagc ttttagectt 2580
ttaattecete ctectteetyg ctgecgageece tgagetgtet tetatgecact tetgacgtgt 2640
ctectgttgg gtetetgtgt tetttgttee ttgeey 2676
<210> SEQ ID NO 21

<211> LENGTH: 3035

<212> TYPE: DNA

<213> ORGANISM: Gallus gallus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(3035)

<223> OTHER INFORMATION: gallus vacuolar H+-ATPase

<400> SEQUENCE: 21

cggcggatgg tgaacggege cgggcecgge ggggcgcgeg agcaggegge ggcgetgacyg 60
cgggacttte tgtcccagec gegectcact tataaaaccg tgtcetggtgt gaatggecce 120
ctggttatct tggatcaagt gaagtttect aggtacgegg agattgtcca cttgactett 180

cetgatggea ccagaagaag tygggeaggtt ctggaagtea gtggetccaa agetgtggtt 240

caggtatttyg agggcacttc aggtattgat gctaagaaaa catcctgtga gtttactggg 300

gacattcttc gaacccctgt ctctgaagat atgcttggeca gagtatttaa tggatcagga 360
aaacccatag acagaggccc cgetgttttg gctgaagact tcctggatat aatgggtcag 420
ccaatcaate cccagtgteg aatctatcca gaagagatga ttcagactgg catttetgea 480
atagacggta tgaacageat tgccaggygyg cagaaaatce ccatattete tgetgetggt 540
ttgccccaca atgagattge agetcagate tgtcgecagg ctggettggt gaagaaatcce £00

aaagatgtga tggattacag tgaagaaaat tttgccatcg tgtttgctge tatgggtgtg 660

aacatggaaa ctgctcggtt cttcaaatca gactttgagg aaaatgggtc catggacaac 720
gtgtgtctgt tcttgaattt ggccaatgac ccaaccattg aacgcattat cacacctegt 780
ctggctctaa caacggcaga gttcecttggca tatcagtgtg agaagcatgt getggtcatt 840

ctgacagata tgagctccta tgctgaagcet ctacgagagg tetcagcage tagagaggag 900
gtacctggce gtecgtggttt cccaggttac atgtacactg acttggctac tatatatgaa 960
cgtgctggge gtgtggaagyg cagaaatggc tcaattactc agattcccat tcttaccatg 1020
cccaatgatg atattactca tcctatccct gacttgactg gatacatcac tgagggacaa 1080
atctatgtgg ataggcaget geacaacaga cagatttace cacctattaa tgtactgece 1140
teettgtete gactgatgaa gtcagctatt ggagagggca tgaccaggaa ggatcatgca 1200
gatgtatcca accaactgta tgcctygctat gctattggga aggacgtgca ggccatgaag 1260
gctgtagttg gtgaggaagc tcttacctca gatgatcttce tttatctgga gtttctgcag 1320
aagtttgaga agaacttcat tgctcagggt ccttatgaaa atcgtactgt ttacgagacc 1380

ttggacattyg gatggcaget tttgegaate ttceccaagyg agatgttgaa gagaattece 1440
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caaacaacac tggctgaatt ctatcctcga gattcgactg caaaacacta accacaactt 1500
cgtcteccaac cccttgetet gtgaaatget gtttgtttte cttttttecat gtgttgatgt 1560
ttacttgtcg cccttacgat taaaaccaag aataggtgac atttgtgcca gtgttccaat 1620
gtacactgat accagttctt aaaatagccc ttcttctaaa gcctggatct tcaggaagac 1680
ctttaggcca gctcttacat atgtgcaata gctattgtta agectttcttt tttgtttgaa 1740
ctggaccttt tataggcatt tcaaatgaat gtcagaggat taccagaaac tgcaaatctt 1800
taattccaaa ccaggagcat gtgggttaga aagactaaat gtgacttaat gtccaaagca 1860
tetgeteatt ttgatcacgt geagttgect tgetgetggt agaacagatyg getetetget 1920
gtcetgetge tgtgectgaa gaccaggcta acatgtgcaa agtgtggtgce acaatgtcat 1980
atctctaaaa aatgcaagtc actgatttaa ctgtggttta aaattcttaa aggcgtgtat 2040
gaactaagga cactagtgag catgctaagt gcttttctge tagcaaggtc tcagtgcaga 2100
ggtcacaggce cagtgggttg cttacctgaa ggcagegtgt tatggctcag tggetgaatt 2160
aaaggtccaa attgtacctt gaagcttgca aagaaagatt cctacttaac ttttcttttt 2220
cattgtggaa atgccagaga cgtgtgacag cagctgaagc gctctgagat cagtagtgtc 2280
agtaggttaa gactggctaa ttcaaggctc catgctgcta ttgaagggga tgatatgaga 2340
tgtaaagaaa acctctttat gcgagacaca attgtactgg tgggaggtca gcttttaaaa 2400
tgcgttggac taaacaatgc aacagcagaa agcaacctaa tgcatgaaag gatattgaat 2460
tetgetacaa agegtgetgt aggtggeget gggtectggyg tegtgttceag agetettgty 2520
gtttgcactc caggcacaga tttggctagc caggagagct cagcattccc tatcactgeg 2580
aacttggcta gcctcecttcag tgttatttcet tactttaaac tggttcagac gaggctcaga 2640
gcccagtgcet ggcaggcttg ctggcettttt tttttttcecee aggcttaatg taatcttatce 2700
tctggtetag ctecaccaaag catgttgcac ctctcetgaac gecttcagtg cttgtetagg 2760
aaggtgctaa cgtgactcaa aggatagegt gctaattceca getttecetyg atgtttectyg 2820
tgtgcagttc tatgggtttg ttcagtgttc tctgtaactt ggacacaata gtaactttat 2880
tccagtgcat tccactctaa agetgtgtca agtctatttt tttetcttga ggtaggaatyg 2940
ggaggctgca agtgttggca tgagaatact ttaatgtaga gaatatctaa ataaattaaa 3000
tatgaaaggt gttgaacaaa aaaaaaaaaa aaaaa 3035
<210> SEQ ID NO 22

<211> LENGTH: 1737

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(1737)

<223> OTHER INFORMATION: human CD44R

<400> SEQUENCE: 22

ccagectetg ccaggttegyg tecgecatee tegteccgte ctecgeegge cectgeceey 60
cgoccaggga tectecaget ccotttegece gegecocteog ttegetcegg acaccatgga 120
caagttttgg tggcacgcag cctggggact ctgectegtyg cegetgagece tggegcagat 180
cgatttgaat ataacctgcc getttgecagg tgtattccac gtggagaaaa atggtogeta 240

cagcatetet cggacggagg cogetgacet ctgeaagget tteaatagea cettgeccac 300
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aatggcccag atggagaaag ctctgagcat cggatttgag acctgcaggt atgggttceat 360

agaagggcac gtggtgatte cccggatcca ccccaactece atctgtgecag caaacaacac 420
aggggtgtac atcctcacat ccaacacctc ccagtatgac acatattget tcaatgettce 480
agctecacct gaagaagatt gtacatcagt cacagacctg cccaatgect ttgatggace 540
aattaccata actattgtta accgtgatgg cacccgctat gtccagaaag gagaatacag 600
aacgaatcct gaagacatct accccagcaa ccctactgat gatgacgtga gcagcggetce 660
ctccagtgaa aggagcagca cttcaggagg ttacatcttt tacacctttt ctactgtaca 720
ceccatecca gacgaagaca gteectggat caccegacage acagacagaa tecctgetac 780
caatatggac tccagtcata gtacaacgcet tcagectact gcaaatccaa acacaggttt 840
ggtggaagat ttggacagga caggacctct ttcaatgaca acgcagcaga gtaattctca 900
gagcttctet acatcacatg aaggcttgga agaagataaa gaccatccaa caacttctac 960

tctgacatca agcaatagga atgatgtcac aggtggaaga agagacccaa atcattctga 1020
aggctcaact actttactgg aaggttatac ctctcattac ccacacacga aggaaagcag 1080
gaccttcate ccagtgacct cagctaagac tgggtccttt ggagttactg cagttactgt 1140
tggagattcc aactctaatg tcaatcgttc cttatcagga gaccaagaca cattccaccc 1200
cagtgggggyg tcccatacca ctcatggatc tgaatcagat ggacactcac atgggagtca 1260
agaaggtgga gcaaacacaa cctcetggtcece tataaggaca ccccaaattc cagaatgget 1320
gatcatettyg geatcectet tggecttgge tttgattett geagtttgea ttgeagtcaa 1380
cagtcgaaga aggtgtgggc agaagaaaaa gctagtgatc aacagtggca atggagctgt 1440
ggaggacaga aagccaagtg gactcaacgg agaggccagce aagtctcagg aaatggtgca 1500
tttggtgaac aaggagtcgt cagaaactcc agaccagttt atgacagctg atgagacaag 1560
gaacctgcag aatgtggaca tgaagattgg ggtgtaacac ctacaccatt atcttggaaa 1620
gaaacaaccg ttggaaacat aaccattaca gggagetggg acacttaaca gatgcaatgt 1680
gctactgatt gtttcattgc gaatcttttt tagcataaaa ttttctactc tttttaa 1737
<210> SEQ ID NO 23

<211> LENGTH: 1287

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(1297)

<223> OTHER INFORMATION: human CD44

<400> SEQUENCE: 23

cctgececege geccagggat cctccagete ctttegeceg cgcecteegt tegetccgga 60
caccatggac aagttttggt ggcacgcage ctggggactce tgectegtge cgetgagect 120

ggegcagate gatttgaata tgacctgeey ctttgeaggt gtattecacy tyggagaaaaa 180

tggtcgetac agcatcetete ggacggagge cgctgaccte tgcaaggett tcaatagceac 240

cttgcccaca atggeccaga tggagaaage tctgagcatce ggatttgaga cetgcaggta 300
tgggttcata gaagggcacg tggtgattcc ccggatccac cccaactcca tetgtgeage 360
aaacaacaca ggggtgtaca tcctcacate caacacctcc cagtatgaca catattgett 420

caatgettea getecacetyg aagaagattg tacatcagte acagacctyge ceaatgectt 480
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tgatggacca attaccataa ctattgttaa ccgtgatggc acccgctatg tceccagaaagg 540
agaatacaga acgaatcctyg aagacatcta ccccagcaac cctactgatg atgacgtgag 600
cagcggctee tccagtgaaa ggagcagcac ttcaggaggt tacatctttt acacctttte 660
tactgtacac cccatcccag acgaagacag tecctggate accgacagea cagacagaat 720
ccetgetace agagaccaag acacattceca ccccagtggg gggtcccata ccactcatgg 780
atctgaatca gatggacact cacatgggag tcaagaaggt ggagcaaaca caacctctgg 840
tecctataagyg acaccccaaa ttecagaatg getgatcate ttggcatece tettggeett 900

ggctttgatt cttgcagttt geattgcagt caacagtcega agaaggtgty ggcagaagaa 960
aaagctagtg atcaacagtg gcaatggage tgtggaggac agaaagccaa gtggactcaa 1020
cggagaggcce agcaagtctc aggaaatggt gcatttggtg aacaaggagt cgtcagaaac 1080
tccagaccag tttatgacag ctgatgagac aaggaacctg cagaatgtgg acatgaagat 1140
tggggtgtaa cacctacacc attatcttgg aaagaaacaa ccgttggaaa cataaccatt 1200
acagggagct gggacactta acagatgcaa tgtgctactg attgtttcat tgcgaatctt 1260
ttttagataa aatttttact ttaaaaaaaa aaaaaaa 1297
<210> SEQ ID NO 24

<211> LENGTH: 1177

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(1177)

<223> OTHER INFORMATION: mouse (D44

<400> SEQUENCE: 24

gaattctgcyg cccteggttg getecggacg ccatggacaa gttttggtgg cacacagett 60
ggggacttty cctcecttgeag ttgagectgg cacatcageca gatcegatttg aatgtaacct 120
gecgetacge aggtgtatte catgtggaga asaatggecey ctacagtate teceggactyg 180

aggcagctga cctetgccag gettteaaca gtaccttace caccatggac caaatgaagt 240

tggccctgag caagggtttt gaaacatgca ggtatgggtt catagaagga aatgtggtaa 300

ttccgaggat tcatcccaac gctatcetgtg cagcecaacca cacaggagta tatatcctceg 360
tcacgteccaa caccteccac tatgacacat attgettcaa tgectcagec cctectgaag 420
aagactgtac atcagtcaca gacctaccca attecttcga tggaccggtt accataacta 480
ttgtcaaccg tgatggtact cgctacagca agaagggcga gtatagaaca caccaagaag 540
acatcgatgce ttcaaacatt atagatgacg atgtcagcag cggctccacc atcgagaaga 600
gcaccccaga aggctacatt ttgcacacct accttectac tgaacagcct actggagatc 660
aggatgacte cttcetttate cggagecacct tggecaccag agatcgagac tcatccaagg 720

actecaggyy gagtteeege actgtgacte atggatecga attagetgga cactceaagty 780
cgaaccagga cagtggagtyg accacaactt ctggtcectat gaggagacct cagattccag 840
aatggctcat catcttggca tcetetectgg cactggetet gattettgec gtetgcateg 900
cggtcaatag taggagaagg tgtgggcaga agaaaaagct ggtgatcaac ggtggcaatg 960
ggacagtgga agacaggaaa cccagtgagce tcaacgggga ggccagcaag tcetcaggaaa 1020

tggtgecattt ggtgaacaay gaaccatcag agaccccaga ccagtgtatyg acagetgacyg 1080
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agacccggaa tctgcagagt gtggacatga agattggggt gtagtgccta cgccattaac 1140

ttgaaaagac agcacgattg gaaacgtcat tgaattc 1177

<210> SEQ ID NO 25

<211> LENGTH: 1089

<212> TYPE: DNA

<213> ORGANISM: Cricetulus sp.

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(1089)

<223> OTHER INFORMATION: hamster CD44

<400> SEQUENCE: 25

atggacaagt tttggtggca cgcagettgg ggactcetgee tettgecget gagectggeg 60
cacgagcaga tcgatttgaa cataacctge cgctatgcag gtgtattcca cgtggagaaa 120
aatggccget acagcatcte acggactgag gcagcetgace tctgccaage tttcaacage 180

actctgecca ccatggacca gatggtgatg geccctgagea agggcetttga aacatgeagg 240

tatgggttca tagaaggcca cgtggtgatc ccgaggatcce agcccaatgce catctgtgea 300

gccaaccaca ctggggtgta tatcctcaca tccaacacat ctcactacga tacatattge 360
ttcaatgecct cagcacccct tgaagaagac tgtacatctg tcacagacct geccaattcec 420
ttcgaaggac cagttaccat aactattgtc aaccgtgatg gtacccgcta cagcaagaag 480
ggcgagtata gaacacacca agaagacatt gatgectcaa ataccacaga tgatgatgte 540
agcageggat cctcecagtga gaagagcace tcaggggget atgtttteca cacctaccett 600
cccactatac actcaactge agaccaggat gatcecctact tceatcgggag caccatggec 660
accagagacc aagactcatc catggatccc agggggaatt ccctcactgt gactgatgga 720
tccaaattaa ctgaacactc aagtgggaat caagacagtg ggcttaactc aacttctegt 780

cctggaggaa aacctegagt tecagaatgg cteategtet tggeatetet cetggegetyg 840
getetgatte ttgetgttty cattgetgte aacagtagga gaaggtygtgy acagaagaaa 900
aagctggtga tcaacagtgg caatggaaag gtggaggaca ggaagccaag tgagctcaac 960
ggggaggcca gcaagtctca ggaaatggtg catttggtga acaaggaacc atcagagact 1020
cctgaccagt ttatgacagc tgatgagacc cggaatctgc agaatgtgga catgaagatt 1080

ggggtgtag 1089
<210> SEQ ID NO 26

<211> LENGTH: 4632

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(4632)

«223> OTHER INFORMATION: human LOT1

<400> SEQUENCE: 26

cegtgeteac agetcaacaa cgceggggect tggegegegg ggegettece cgggtegecy 60
tcatggeege ggaggtggca cgcccgageg goectcgectyg agetcecgggg gtegtegece 120
cgcagggatt gctgtcacgt ctaatgtggce tgctgecteg tgtcacatct gaaactcatc 180

tgtacctcac ttanaaagtg gttctgatta gacaagactt ttegttgcag tcgacagaaa 240

cctaatggga ccattgaaga attccaaaca ggcaagtgac aggaacatat ttgeatgtta 300
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gaagaatcag cctggcagca gcattgtgat tagaatgaag gggaaccgtc caaaaacaga 360
ctggggaace aatatggatc tgcctctage atgeggaaat atctetctac actgacctaa 420

ctgactcact aagcttgtgg tttgtttaaa ggaagccaca tgaaaattga gtttgggcca 480
atagagtgaa ctcgttetcee attcetetage atcectecee atgcaaccac cctatcectg 540
ccaagtttct gggcaccaca gattggaaag tagectcctg taggtatttg cccatgttaa 600

gtggtggggt ctetttetgt ctteccttet tggtctcace tgtetggtgt gacaagggaa 660

gcatgtgeca accaaggeta gaccettgtg agaccagage agecccactt teggtaaage 720
aagcaaccte tgcttacttyg cecaacacac cctagettee gtgttoetty cettgtgagt 780
tatcttetty ggtacaattt aacacagegt tcccacctee ttataactaa aatagctaga 840
gggggcttty tgcctcaaac cccaaggaga ccatcttgge aatctctgec tcotgcaacag 900
ggcacttget ccctgggeaa ctectttece aggtcatctt ctcecttgac atgeccatca 960

gatttaatag tgtgectatt tggcagaaaa atggggtccee ttggttgetg attcettagga 1020
atgtgaggtt ctcccageca gagctctcag cactaaaagt tctagtctet gegtaatgge 1080
cggcatatct ttggcgtatc taaaatcctc ttcagtttcc agcagggtct ttataagett 1140
cttctgaagg tctcagacat tcagccacgg aactcaagtg gaatttgttt ggataacgtyg 1200
actgatttca aagcccggac ccttagacgt gcccatttgg tgctgcaagt actgaacatt 1260
actacaacat cttacagtca acaaatttga cacattaaag atttatatcc tttettttgg 1320
gttaggatet tetceteccect aaagcatete agtttecage atgeaatcat ttecatcetta 1380
tggaaatcag ccatcccgcet cegtgecage atgctaccct gggaggcaca tcecaggcettg 1440
ggaaacgggyg gtgtcctgga tctcatgact ccagcagcac cagctgctct ctttectett 1500
ccaagtagac ttccgttcece cccccacttg ggtgtttttg tttgttttag caattcagag 1560
ctcaagataa agaccttaaa gataactttg tgtgtctcte cetttetagg tatttgeata 1620
ggaatcagag gagttaatcet tgtttgaate ttcagacaaa cttetgggag gacteggtece 1680
ctgcctegeca gcagatgttt ccectgtcact cagtagccaa tccgggggac ccaggacatg 1740
cceccagcetat agtgatgcag attaccttte tgctecctgaa tegcacctgt gectcagact 1800
ttcteceecte agecttgagac tgcatgtaaa ctgggatgtg tgaaagcagg aagcaaagct 1860
agtgacagct gagaggtcca tgtcectgggta gaaccaggcec cacgatgetg ccetetecegt 1920
gttctggagt tcagctgcag ggattetget gatgtgccca gcaccatcgt tetgtttgtg 1980
cttaaatggc acagcatttg gtcagcacat ctgaaaagga aggtgtgaga agcaaagccc 2040
atggccacgt tcccctgcca gttatgtgge aagacgttcece tcaccctgga gaagttcacyg 2100
attcacaatt attcccactc cagggagcgg ccgtacaagt gtgtgcagcc tgactgtgge 2160
aaagcctttyg tttccagata taaattgatg aggcatatgg ctacccattce tccccagaaa 2220
tetecaccagt gtgctcacty tgagaagacg ttcaaccgga aagaccaccet gaaaaaccac 2280
ttccagacce acgaccccaa caaaatggcce tttgggtgtg aggagtgtgg gaagaagtac 2340
aacaccatgc tgggctataa gaggcacctg gccctecatg cggccagcag tggggaccte 2400
acctgtgggg tctgtgccct ggagctaggg agcaccgagg tgctactgga ccacctcaaa 2460
gcccatgegy aagagaagec cectagegga accaaggaaa agaagcacca gtgegaccac 2520

tgtgaaagat gcttctacac ceggaaggat gtgegacgece acctggtggt ccacacagga 2580



US 2009/0192078 Al Jul. 30, 2009
59

-continued

tgcaaggact tcctgtgcca gttcectgtgce cagagatttg ggcgcaagga tcacctcacc 2640
cggcatacca agaagaccca ctcacaggag ctgatgaaag agagcettgca gaccggagac 2700
cttctgagca ccttccacac catctcgect tcattccaac tgaaggctge tgccttgect 2760
ccttteectt taggagctte tgcccagaac gggcttgcaa gtagcttgec agctgaggtce 2820
catagcctca ccctcagtcec cccagaacaa gccgeccage ctatgcagec gectgccagag 2880
tceetggect cectecacce cteggtatcece cctggetcte ctecegccace cctteccaat 2940
cacaagtaca acaccacttc tacctcatac tccecacttyg caagectgec cctcaaagca 3000
gatactaaag gtttttgcaa tatcagtttyg tttgaggact tgcctetgca agagectceay 3060
tcacctcaaa agctcaaccc aggttttgat ctggctaagg gaaatgctgg taaagtaaac 3120
ctgcccaagg agctgectge agatgetgtg aacctaacaa tacctgectce tcetggacctyg 3180
tcececectgt tgggettetyg gcagectgece cctectgcta cccaaaatac ctttgggaat 3240
agcactcttg ccctggggec tggggaatcet ttgecccaca ggttaagetg tetggggcag 3300
cagcagcaag aacccccact tgccatggge actgtgagece tgggcecaget cccectgecc 3360
cccatcecte atgtgttete agectggcact ggctctgcca tcectgccteca tttcecatcat 3420
gcattcagat aattgatttt taaagggtat ttttcgtatt ctggaagatg ttttaagaag 3480
cattttaaat gtcagttaca atatgagaaa gatttggaaa acgagactgg gactatggct 3540
tattcagtga tgactggctt gagatgataa gagaattctc gaactgcatg tattgtgcca 3600
atctgtecetyg agtgttcatyg ctttgtacca aatttaatga acgegtgtte tgtaatcaaa 3660
ctgcaaatat tgtcataacc aacatccaaa atgacggctg ctatatataa gtgtttgtca 3720
tatggaattt aatcgtaagc catgatcata atgttaacta aataacttta tgtggcactg 3780
cctagtaagg gaactatgga aaggtttgga tttctccaaa tctgggagaa ttttcaaaat 3840
aagaaaataa cctttatatg atatactatg actaggetgt gtatttettt tcagggattt 3900
ttctacctte agggttggat gtagtttagt tactattace atagccaace tgtagtttta 3960
catatacatt ttcttgtgga gcaatagagt tctcecatttt acagaagcat tttaaatgta 4020
gtttgaatat tttccacaag atgctgcaat gtgagttatc acttcattta tcttaaagaa 4080
agactaaact ggttgtcagt tacatctgac agaaaaaaaa aaaaaaatca ctgtgtaacc 4140
agggttaagt ggttaaaata atccagggcg tcagtcaaag gcattttget gactttaata 4200
ttgattatat ttttaacagg gaatttaagg aaaatattac cggggaatta aaaaatatat 4260
atatattaaa acaagaattt tcctttgccc ctgtccagcc taaacctacc tacctcaagg 4320
ctgcctaagt tcctaagtat tgtttgtaat cacccaataa ataagtgcat ttgtaattca 4380
tcagtcatta ttagctttta ttaaaagaag attacgtttt acaatgtaac tataatctct 4440
tgaatttggt atcttattaa tgagttttaa agatgtaaaa cctaaccttt tttaaagctce 4500
cattgtetta tgtttttaga ggetttteeg taaacatata tettacatat aataaacttt 4560
tcaaatcttg caaaaaaaaa aaaaaaaaaa aasaaaaaaaa aaaaaaaaaa aaaaaaaaaa 4620
aaaaaaaaaa aa 4632
<210> SEQ ID NO 27

<211> LENGTH: 2828

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:
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<221> NAME/KEY: mRNA
<222> LOCATION: (1)...(2828)
<223> OTHER INFORMATION: human ZAC zinc finger protein

<400> SEQUENCE: 27

cggcattttyg ggacaactgt ttttaacgtt aastaaatcac ttaggcgaga tataaattgg 60
ctttgttcca tagcagattt geoctttgtac tagttaagaa aatcctgaaa agctttccct 120
gtaagaggat cagttggttyg gaatagcctt ggtaggaaga agccaagttt gataattact 180

tggtgaacgg aaatgctggt ttccaaatge tcatcagggt teagtggcac aaagetgget 240

gtagacttygg ctteotgtaga tttggtaaaa acgtaaatte ctggggtece agtgatgety 300

ttttagtctg tactgatttyg ccctgtggece acccaggaat ctgtattttt aaaagttttce 360
catgctgatt ctaatgcata gccaggttta gtaaccattt aattcagtat tcaacttaga 420
gacttcaacc ttcttgcact gcaaatttga taaatctttg tttatatgaa tctecctttgt 480
tgagtgccaa ctggttattt gctgacttte tttcaattca gaatttgttt taggttcetgt 540
tattgcatag atttgcatac ctgttttatg gtattttaat actgttggtt ttaaaaaata 600
ccatttccte tgagtgctgt tctgaatata ttatgtaagc aattttgtgt gttetttttt 660
ttccacttge ataaagcagg ggaaaagttg agagtttttc ttaatccagt tgcaagtagg 720
acaaaggata tgagtgttta aagatcatct attaaaatgc atgaaaaaac actagaaaat 780

ctecetgtgea catcgecagt cgtgtgtgtg ctctagaagt gaagttcagg gggtaacata 840
atggaggaat gttttectag cttceattece tgacgatgta caaggtetet tetcacaggt 900
ttgaatctte agacaaactt ctgggaggac tcggtecctg cctegeagea gatgtteect 960
gtcactcagt agccaatccg ggggacccag gacatgccce agctatagtg atgcagatta 1020
cctttetget cctgaatcge acctgtgect cagactttcet ceccctcaget tgagactgca 1080
tgtaaactgg gatgtgtgaa agcaggaagc aaagctagtg acagctgaga ggtccatgte 1140
tgggtagaac caggcccacy atgetgecte tecegtggte tggagttecag ctgcagggac 1200
tctgctgatt ggcccagcac catcgttetg tttgtgectta aatggcacag catttggtca 1260
gcacatctga aaaggaaggt gtgagaagca aagcccatgg ccacgttcce ctgccagtta 1320
tgtggcaaga cgttcctcac cctggagaag ttcacgattc acaattattc ccactccagg 1380
gagcggeegt acaagtgtgt gcagcectgac tgtggcaaag cctttgttte cagatataaa 1440
ttgatgaggc atatggctac ccattctccc cagaaatctc accagtgtgce tcactgtgag 1500
aagacgttca accggaaaga ccacctgaaa aaccacctcc agacccacga ccccaacaaa 1560
atggcctttg ggtgtgagga gtgtgggaag aagtacaaca ccatgctggg ctataagagyg 1620
cacctggecce tccatgecgge cagcagtggg gacctcacct gtggggtctg tgccctggag 1680
ctagggagca ccgaggtget actggaccac ctcaaagecce atgeggaaga gaageccect 1740
ageggaacca aggaaaagaa gcaccagtyge gaccactgtyg aaagatgett ctacacceegy 1800
aaggatgtgc gacgccacct ggtggtccac acaggatgca aggacttcct gtgccagttce 1860
tgtgcccaga gatttgggcg caaggatcac ctcacccgge ataccaagaa gacccactca 1920
caggagctga tgaaagagag cttgcagacc ggagaccttc tgagcacctt ccacaccatc 1980
tegectteat tccaactgaa ggctgetgece ttgectectt tecctttagg agettetgec 2040

cagaacggge ttgcaagtag cttgecaget gaggtecata gectcaccet cagteccceca 2100
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gaacaagccyg cccagectat gcagceegetg ccagagtcce tggectcect ccaccectcg 2160
gtatcceetg getcetecteo gecaccectt cccaatcaca agtacaacac cacttctace 2220
tcatactcce cacttgcaag cctgccccte aaagcagata ctaaaggttt ttgcaatatc 2280
agtttgtttg aggacttgcc tctgcaagag cctcagtcac ctcaaaagcet caacccaggt 2340
tttgatctgg ctaagggaaa tgctggtaaa gtaaacctgc ccaaggagct gectgcagat 2400
gctgtgaacc taacaatacc tgcctctctg gacctgtcce cecctgttggg cttetggcag 2460
ctgeceecte ctgctaceca aaataccttt gggaatagea ctettgecet ggggectggg 2520
gaatetttge ccecacaggtt aagetgtetyg gggeagcage agcaagaacce cecacttgece 2580
atgggcactg tgagcctggg ccagctccce ctgcccccca tcecctcatgt gttetcaget 2640
ggcactggct ctgccatect gectcattte catcatgcat tcagataatt gatttttaaa 2700
gtgtattttt cgtattctgg aagatgtttt aagaagcatt ttaaatgtca gttacaatat 2760
gagaaagatt tggaaaacga gactgggact atggcttatt cagtgatgac tggcttgaga 2820
tgataaga 2828
<210> SEQ ID NO 28

<211> LENGTH: 3975

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(3975)

<223> OTHER INFORMATION: mouse ZACl zinc finger protein

<400> SEQUENCE: 28

tgtctettet cacaggttty agtcttcaga cttcetacaga actccataat atctgectca 60
cagctggett tectgetete acagaagata cccagctatt gtgetctgga tetcteetgg 120
ctgctagget gtagegetge ctttetggag tcaggetgta gtgactecee accttettte 180
tgtetggget taaatggeac ageagttect cageacatet gaagaagaaa gtgtgagaac 240
caaaggcecat ggctecatte cgetgtcaaa aatgtggcaa gtecttegte accctggaga 300
agttcaccat tcacaattat tcccactcca gggagegeece attcaagtgce tcegaaggctg 360
agtgtggcaa agccttegte tccaagtata agetgatgag acacatggec acacactcegce 420
cacagaagat tcaccagtgt actcactgtg agaagacatt caaccggaag gaccacctga 480
agaaccacct ccagacccac gatcccaaca agatctcecta cgegtgtgac gattgeggea 540
agaagtacca caccatgctg ggctacaaga ggcacctgge cctgcactceg gcegagcaatyg 600
gcgatcteac ctgtggggtyg tgcaccetgg agctggggag caccgaggte ctgetggacce 660
acctcaagtce tcacgcggaa gaaaaggcca accaggcacce cagggagaag aaataccagt 720
gcgaccactg tgatagatge ttctacacce ggaaagatgt gegtegecac ctggtggtec 780
acacaggatyg caaggactte ctgtgtcagt tcetgtgecca gagatttggg cgcaaagace 840
acctcacteg tcacaccaag aagacccact cccaggaget gatgcaagag aatatgcagyg 900
caggagatta ccagagcaat ttccaactca ttgegectte aacttcgttce cagataaagg 960

ttgatcccat gectecttte cagctaggag cggctceccga gaacgggctt gatggtgget 1020
tgccaccega ggttcatggt ctagtgettg ctgecccaga agaagctcecce caacccatge 1080

cgecettgga gectttggay cetttggage ctttggagee tttggageeg atgeagtett 1140
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tggagccttt gcagectttyg gagccgatge agecctttgga geccaatgcag cctttggage 1200
cgatgcagece tttagagect ttggagectce tggagcecgat gecagectttg gagecgatge 1260
agcctttgga gcctatgcag ccaatgctge caatgcagcc aatgcagcca atgcagccaa 1320
tgcagccaat getgcecaatg cagccaatge tgccaatgea gecaatgcag ccaatgcage 1380
caatgctgcc aatgccagag ccgtctttca ctectgcacce tggegtagtt cccacctcete 1440
ctccceccaat tattcttcag gagcataagt ataatcctgt tectacctca tatgccccat 1500
ttgtaggcat gceccgtcaaa gcagatggca aggecttttyg caacgtgggt ttetttgagg 1560
aatttectet gecaagagect caggegecte tcaagttcaa ccecatgtttt gagatgecta 1620
tggaggggtt tgggaaagtc accctgtcca aagagctgct ggtagatgct gtgaatatag 1680
ccattecctge ctctetggag atttcecteccee tattggggtt ttggcagctc cccectecta 1740
ctccccagaa tggctttgtg aatagcacca tccetgtggg gectggggag ccactgeccc 1800
ataggataac ctgtctggeg cagcagcage caccgecact gecgecgeca ccaccgetge 1860
cactgccaca gccactgcca gtgccacage cactaccaca gccacagatg cagccacagt 1920
ttcagttgca gatccagccc cagatgcagc cccagatgca gctgcagcca ctgcagctge 1980
agctaccaca gctgetgecg caactgcaac ctcagcagca gectgatcct gagccagage 2040
cagagccaga gccagagcca gagccagage cagagcecgga accggaaccg gagccagage 2100
cagagccaga accagagceca gaggaagaac aggaagaggce agaagaagag gcagaggaag 2160
gagcagagga aggagcagaa ccagaggcac aggcagaaga agaggaagag gaagaggaag 2220
cggaagagcce acagcecagaa gaagcccaaa tagcagtgag tgctgtgaat ctgggccage 2280
ccececectace cccaactcee catatttteca cagetggcte caacactget atcctgeccece 2340
atttccatca cgcatttaga taaattggtt tttaagaggg tgcttctctt gtgggagatg 2400
ttttaaacat cagttacagt ttgaggagaa gcattggaaa acaggaatgg ggttttagcet 2460
tatttgtecat aagtagetty agaaaaagaa ttctctaact geatgegttyg tgccaatata 2520
tacccttagt attcatgett cctaccaaat ttagtgagcg tgtgtgcatt ctgtaatcaa 2580
actgcaaata ttatcatatt atcctattat tacccttgta ttattaccct catattatta 2640
ccctcatatt atcctcatta tcecttataatc acgtgattac gtgataagat ccaaaacatg 2700
agctgetatt ttgtaaatat cgtgttgagt gtaagetgtt gtagtgatgt tagctatgta 2760
actgtgtgta gcctaggaag gggatgatgg taaagtttgg aattctccaa cttggaaggt 2820
gtttttaaga gaaggggata atctttgtat ggcgtttata actaggctgt gtgtttettt 2880
tcagggactc gtctataaga aatggacagt ttagttcctc ttcttgttag cttactctgt 2940
agtttcttct tcttgttgec cattgtgtag ctttatagag tgtgacgcta ttgatgtctce 3000
cattttttaa agtgaattta aatgtactgt tcaatatttt tcatgtgatg ttgttccaat 3060
gtgagttacyg acttcattta tcttaaagac aaaactggtt gtcagtcata tetgacagaa 3120
gaaagaaatc actgtgtaac caagtcaagt ggccaactaa ttgaagaaga atcaatcaaa 3180
gtgtttgtgg actgtgatac tcattatgtt tttaacagga atttaagaaa atgtactgga 3240
atttaaaaaa agcataagta tattagataa gaattttctt tgcctagctt aacctactac 3300
ttaagctgcet taagttctga agtattgttt gtaatcacca atagaaaagt gtatctgtag 3360

atgatcaatt taagtcattyg ttagtttgta tcccaagagyg attgtgtttt geaatgtaac 3420



US 2009/0192078 Al Jul. 30, 2009
63

-continued

ctacttgtaa tctcccttga taccttgtta atcgattttg aagtgtaaac ctaacctttg 3480
aagactctgt atttcettet tgagactgta tcceccagat atatctecta acctttgaag 3540
actctgtatt tcatttttga gactgtattc cccaggattt atctcctaac ctttgtagac 3600
tctgtattte gtttttgaga ctgtctttce cagcatatat ctectgacct ttgacaactce 3660
tgtatttegt ttttgagact gtattcccca gcatatatct cctgaccttt gaagaccctyg 3720
cattttgttt ttgagatgga attcaacagc atatatctcc taatctttga tgactctgta 3780
ttttgttttt gagattgtat teccccagcat atatctecta acctttgaag actcetgtatt 3840
tecatttttga gactgtatte cccaacgtgt atctectaac ctttgaataa tetecacttt 3900
gtttttgaga ctgtattccc cagcatatat ctcctaacct ttgactctgt actttgtttt 3960
tgagagtgta ttccc 3975
<210> SEQ ID NO 29

<211> LENGTH: 536

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

tctgaaattt ttattcattt catatattag gatttagctg gttacaggtc acttttctaa 60
tgacatcaag aactactcaa agacacattg tgtgtgtata tatatataca cacacacaca 120
cacacacaca caatatatat acacacacat atatatatgt gtgtgtatac atatatctaa 180
agacctataa aaccatgttt tgtgggtttt tttttttttt ggtattteta ctttteccat 240
agtatttcca tacctcacca gtgctaggta tggtactatc ctatgtatat tggataccte 300
atgtttcttyg ataatttaag aaaattcaat ttatgctgct ggtatatctt ccagtaatat 360
aaaattttca gaattttaag agtttttcag gtagaaaaat ttagcaaaac caaaagagaa 420
atggagggaa aaaaaggtct aagaaaaaca taaaagccag tggagtatgce taatgggaaa 480
aaaattaaca taaggettcea caatttacaa tggetggagg aaataaaact ggatygy 536

<210> SEQ ID NO 30

<211> LENGTH: 2059

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(2059)

<223> OTHER INFORMATION: putative nucleotide binding protein,
estradiol-induced (E2IG3)

<400> SEQUENCE: 30

gcggecgeca agegatcect getcegegeg acactgegtg cccgegcacg cagagaggeg 60
gtgacgcact ttacggcggc acgtaagtgc gtgacgctcg tcagtggctt cagttcacas 120
gtggegeemg sasgmrggtt getgtgtttg tgcttectte tacagecaat atgaaaagge 180
ctaagttaaa gaaagcaagt aaacgcatga cctgccataa gecggtataaa atccaaaaaa 240
aggttcgaga acatcatcga aaattaagaa aggaggctaa aaagcagggt cacaagaagce 300
ctaggaaaga cccaggagtt ccaaacagtg ctcectttaa ggaggctett cttagggaag 360
ctgagctaag gaaacagagg cttgaagaac taaaacagca gcagaaactt gacaggcaga 420
aggaactaga aaagaaaaga aaacttgaaa ctaatcctga tattaagcca tcaaatgtgg 480

aacctatgga aaaggagttt gggctttgca aaactgagaa caaagccaag tcgggcaaac 540
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agaattcaaa gaagctgtac tgccaagaac ttaaaaaggt gattgaagce teccgatgttg 600

tectagaggt gttggatgec agagatccte ttggttgecag atgtectcag gtagaagagg 660

ccattgteca gagtggacag aaaaagctgg tacttatatt aaataaatca gatctggtac 720
caaaggagaa tttggagagc tggctaaatt atttgaagaa agaattgcca acagtggtgt 780
tcagagecte aacaaaacca aaggataaag ggaagataac caagcgtgtg aaggcaaaga 840
agaatgetge tccattcaga agtgaagtet getttgggaa agagggectt tggaaactte 900

ttggaggttt tcaggaaact tgcagcaaag ccattegggt tggagtaatt ggttteccaa 960
atgtggggaa aagcagcatt atcaatagct taaaacaaga acagatgtgt aatgttggtg 1020
tatccatggg gcttacaagyg agcatgcaag ttgtcccctt ggacaaacag atcacaatca 1080
tagatagtcc gagcttcatc gtatctccac ttaattcctce ctectgcgett getctgegaa 1140
gtccagcaag tattgaagta gtaaaaccga tggaggctge cagtgccatce ctttceccagg 1200
ctgatgeteg acaggtagta ctgaaatata ctgtcccagg ctacaggaat tetetggaat 1260
tttttactat gcttgctcag agaagaggta tgcaccaaaa aggtggaatc ccaaatgttg 1320
aaggtgctge caaactgctyg tggtctgagt ggacaggtgce ctcattagcet tactattgec 1380
atcccectac atcttggact cctectecat attttaatga gagtattgtg gtagacatga 1440
aaagcggett caatctggaa gaactggaaa agaacaatgce acagagcata agagccatca 1500
agggccectceca tttggccaat ageatcecttt tceccagtette cggtctgaca aatggaataa 1560
tagaagaaaa ggacatacat gaagaattgc caaaacggaa agaaaggaag caggaggaga 1620
gggaggatga caaagacagt gaccaggaaa ctgttgatga agaagttgat gaaaacagct 1680
caggcatgtt tgctgcagaa gagacagggg aggcacttct gaggagacta cagcaggtga 1740
acagtctaca aggtctttta tcttggataa aatcattgaa gaggatgatg cttatgactt 1800
cagtacagat tatgtgtaac agaacaatgg ctttttatga tttttttttt taacatttta 1860
agcagactgc taaactgttc tctgtataag ttatggtatg catgagctgt gtaaattttg 1920
tgaatatgta ttatattaaa accaggcaac ttggaatcce taaattctgt aaaaagacaa 1980
ttcatctcat tgtgagtgga agtagttatc tggaataaaa aaagaagata cctattgaaa 2040
aaaaaaaaaa aaaaaaaaa 2059
<210> SEQ ID NO 31

<211> LENGTH: 1943

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(1943)

<223> OTHER INFORMATION: mouse mrg-1

<400> SEQUENCE: 31

cctggeggte ttgcggagtyg ctagggcage ggaggaaaag aaaagggaac ggctceggaat 60
ttgctccage ggctgetgca agacctcgge gcecaaccteg caccgggage gectcacage 120
ccatcggetg tecectctatg tgctgctgag ccggtectgg actcegacgag cccgectteg 180
gtgttccgag cagaaatcge aaagacggaa ggactggaaa tggcagacca tatgatggcce 240

atgaaccacg ggegettecoc cgacggcace aacgggetge accaccaccee tgcecacege 300

atgggcatgg ggcagttcecc gagccegeat catcaccage agcagcagcec ccagcacgec 360
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ttcaacgece tcatgggega geacatacac tacggegegg gcaacatgaa tgcaacgage 420

ggcatcagge acgccatggg gecggggact gtgaacgggg ggcacccece gagegetety 480

gcceeggeceg ccaggtttaa caactceccag ttcatgggte ccceggtgge cagcecaggga 540

ggcteectge cggecageat geagetgcag aagctcaaca accagtattt caaccatcac 500
ccctaccece acaaccacta catgectgat ttgcacccca ctgcaggceca ccagatgaac 660
gggacaaacc agcactteeg agattgcaac cccaagcaca geggaggceag cagcaccect 720

ggcggtgegy gtggeagegg cacccecgge ggeteeggeg geaceteggyg cggegegggt 780
ggcagcagceg cgggcggeac gtgceggtgge agcaccatge ccgecteggt ggctcacgte 840
ccogeggcaa tgctgecgee caatgtcata gacactgatt tcatcgacga ggaagtgctt 9200
atgtccttag tgatagaaat gggtttggac cgcatcaagg agctgcccga actctggcetg 960
gggcaaaatg agtttgattt tatgacggac ttcgtgtgca agcagcagcece cagcagagtce 1020
agetgttgac teggttaace tegecaggegg aaacaaatca cecteccoccac cecaccececa 1080
cccccaactt cttcggtgty aattaaaaaa aaaacaaaaa aacaaacatt cccttagacg 1140
cagtatctcg cttttcagat cctgaaaggg ttgagaacct ggaaacaaag taaactataa 1200
acttgtacaa attggtttaa aaaaaaaaaa agattgctgc cactttttcc tattcttgtt 1260
tegttttttg tagccttgac attcacctcee cttatgtagt tgaaatatct agctaacttg 1320
getetttttt gttgtttgtt tttactcett tatttectea ctttatttec tcactttete 1380
ccgtgctcaa ctgttagata ttaagcttgg caaactgctt aatcttgtgg attttgtaga 1440
tggtttcaaa tgactgcgcet getttcagat tcatgagtga aaggaaacat tgcatttgtt 1500
ggctgcatga tctttgaagg gcagatatta ctgcacaaac tgccatctcg cttcattttt 1560
tttaactatg cattcgagta cagacttaag ttttcaaata tgctaaactg gaagattaaa 1620
catgtgggee aaaccgttet ggatcaggaa aagtcatacc gttcacttte aagttggetg 1680
tctecectee cccatatgta cagacaataa tagggtgtgg aatgtcgtca gtggcaaaca 1740
tttcacagat ttttattttg tttctgtectt caacattttt gacactgtgc taatagttat 1800
attcagtaca tgaaaagata ctactgtgtt gaaagctttt taggaaattt tgacagtatt 1860
tttgtacaaa acattttttt gagaaaatac ttgttaattt attctatttt aatttgccaa 1920
tgtcaataaa aagttaagaa ata 1943
<210> SEQ ID NO 32

<211> LENGTH: 6324

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: mRNA

<222> LOCATION: (1)...(6324)

<223> OTHER INFORMATION: human p35srj

<400> SEQUENCE: 32

gatcaagtta acatgaggcc agtaggagaa gccctaatcec aaaaggacta gagtcecttgt 60
caaaagggga actttggaca cagagataca catacagggg ggcggggggt ggaaaacgtce 120
acatgaagat gaaggtgggg atcagtgtga tgcatctaca agtcaaggga caccaaagat 180
tgcegggaaa ccaccaaaag ccaggaaaga gacacggaat agattctete tecacggtett 240

cagaaccaac cctgccaaca acttggectt gtacctctag cectcecagaac tgtgagacaa 300
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taatgttttg ttgtttaaag cttgatcagc cttaagtttg tattagactg gtgcaaaagt 360
aattacagtt ttcgecattg ctttecaatgg caaaaatcac aattactttt geaccaacct 420

aaatagtact gtgttatggc agctctggga aatgaataca accattcagt getgtgaggyg 480

ccacagacag atcacttgct cgctcaccca ggttcacggg ataaaccctg gttatacgga 540
acttctggga gecctgggtt actgtaagtg cccectaact ggactcectg tttectgtet 600
tactttetct aaccattcte cacagecactg ccctgatett tctaaaatcce aaatctttec 660
tatctcatgg cttcacaage ttttacctge cteccaatgt ctttgggata cagcaaaatt 720
tectcagettyg aggccacaat gececttggca tccggeccca geatatttet ccaaccttat 780
tteteteate tttgeattca ctecctagee atacatttte taccccacte ctaatgggac 840
caaacttcca ttcatcctga ggectecact tagtcaccat ctccaccgga aagecttece 900
aaagcaccca ggaggggggt aggtgtcect cctatgtget cteccaaagec ctttecttcea 960

atgectttgt ggcatttatc acagtgtgtt caaggectgt ttgtcagttt tetecctgtg 1020
accatgagtt cctatcttgt ttgtatctcc aggcaccaag aaagcacttg gcacttggag 1080
gacattcagt ggacggatga gaataaatga acaaagcatg ccatgttcca accagctggt 1140
cccagaacta ttttgttcete ctttaaggga tgggggatgg gcaggtgacc ttteccaggga 1200
tttcccaata gtaggtagaa ccactggagce tggatggagce tcecaccttte cttagtggtt 1260
gcaagaggaa tttagattag acattcaaaa gctgtttcett gtgtcgaaag acacttgeag 1320
tacaaagaag ggaaagtaaa caatcccgcg atttttcagg ttgggtttta ccaatatttt 1380
agaatctgtt tttttatagyg aagtggcccce ttcaggtatce caagcectcectg atacggtaaa 1440
ctgcatgtcc tgacctacag gtaaaggtgg tgggaggtta ggagaatagg gaattgttge 1500
aactaacaat gcaatgtgtc atgtgcccgt atctctaaaa agtaaatatt tttgaggttt 1560
aaaaattatt tgectgcacyg gtttgccgga gagectggaa gaggaaagaa gacaagacac 1620
aaagtaacaa catttacaaa aatatgcctg actaggaaaa gacagagggg tcatagacga 1680
aaataatcag gattgggtct cttttgcaaa ttectgaacg gggaaatgta tcagaattte 1740
cagtcctcaa gaaacagggc ctttaaaagt cttgtgtgca agaaggggga aaaagacgag 1800
gggggggegy ggaggeggac tcegctetteg cagcaggaag tcecttcaatgg ctatcgagtt 1860
atgaagaaac aactgcccag aagtecttat tcggageget aaactcgatt ttaccacata 1920
aagagcaatg taaaagctca gaacagcccc atcatggtgt tggggaaaca actcggcttce 1980
cccatgtgag aaagccagag agctccgact tggtagtagec ccagacctgt gttaggggtt 2040
ttatttgcaa gtcaatgaac caaacgggcg accaggctceg ttgtgccgeg ttgtggaage 2100
aaggttatta ttatcgccca ttgccccact gaacaatttc actgaaaagg aagagtccca 2160
geegtgtgtyg tgcgegtggt gecatacggg acgtgcaget acgtgeccac ctecagaacy 2220
actttattta caaagcgatt accacgttat ctatttgttt tccttttcca gcaagagcag 2280
ccttactcag ccectcaaatt tcettaattac aaacccegttt gettctaaat caaccccaaa 2340
ccgtcaggeca gagcccggag ggaggctctg caagtttgta cacaccccca cctcccggat 2400
ccagggcaac agcagaagca agtaactgtg tatgtgcaaa aaggtggatc tggggacgag 2460
gatcgctgag tttgtttaca gagcagagac gcctcagete ggatgccaaa getaccaaga 2520

gctgcaaacy caaacttagc agaagcacac gtacceeggg ageggcagge gggceccgaaa 2580
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goegeggacty gaattccagg gogegggage gggggtggee gggecctega gegegetecyg 2640

teccacctgea geggetgece ctececegece ccagetectg tecttgaaag gagtggagga 2700
aaaaaatgca tctacaagcg gtgatctaga gtaggtctac ccactgccecg tatgaaaaca 2760
caaaggcaca gcctaggaayg goegcgcetecag gaaagggcge attatttgtce cgggtcettta 2820
aaacccaact cgaggaagca cagccattct tcgetgcctg tggaagcettt tgcaaaaccyg 2880
gggaggcaca agggcactct ggagggeggg gggcegetggg cgagtccect tttecegtag 2940
agagcgggge agatcgctag gtgaaccgag tgagaaaget gggggtgggg tagatccage 3000
ctgagggggg cggtgagetc tectegtgge tatcceggeca ggctctacct tegggegggg 3060
cggcagggga ggattttcece cctgectegg gggtggctga gecaaccteg cgtttetggy 3120
ccgggaagaa accagagtcg gggggegacg gggcgactgg geggcccecg ggcecccgcag 3180
cectetgeage acgtgecgeg ggeggegggg acgeggctece gggacceggt ccagggtgtt 3240
cgeggtgtte cggaatcege gtettggege cgeecgecet ggaggetete getecgectt 3300
tccgaaatge ctatattaac tgtggccaaa gccctaagaa acacagctca ttgttggcag 3360
ctgcecgggeg gtcectgccega gctgtgaggg caacggaggg gaaataaaag ggaacggctc 3420
cgaatctgce ccageggecg ctgcgagacc tcggcgccga catcgcgaca gcgaagegct 3480
ttgcacgcca ggaaggtcee ctctatgtge tgectgagecceg gtectggacg cgacgagecc 3540
gececteggte tteggageayg aaatcgeaaa aacggaaggt aagegegacg ggegaagetg 3600
gctggggete ttgccagccc agtcctcececga gggcagggtt tgcccggagg aagaacgtga 3660
ggcgaaacty gggaataaca acaggatgtyg ctacaacagg atgaggaggg ctgatttaat 3720
gcctgaagtt cgcagcaggg ctacggggca cttectttta taggccactt cggggagcaa 3780
agggggtgtyg ggctcgggte cccccgeccg atcgcagggg aaggggcetgt ttgtgcageg 3840
teceggetgtyg ttatgagtgg tagetettee gtggtggeta gecegggtge acaggetgtt 3900
agtgggatct tgggggtggt ggttcgcage cgacgtgcge cecgggaatcc tggggggcag 3960
aggcgagcaa aagtggggtyg cgctgtggtyg ggcgacacgt gtggcgeggg tetcattatce 4020
tgcecctttte acttccagga ctggaaatgg cagaccatat gatggccatg aaccacgggc 4080
gcttececega cggcaccaat gggctgeace atcaccctge ccaccgcatg ggcatgggge 4140
agttcecegag cecccatcac caccagcage ageageccca gecacgectte aacgecctaa 4200
tgggcgagca catacactac ggcgcgggca acatgaatgce cacgagceggce atcaggcatg 4260
cgatggggce ggggactgtg aacggaggygc acccecccgag cgcgctggee cccgeggeca 4320
ggtttaacaa ctcccagttc atgggtccce cggtggccag ccagggaggce tcececctgeecgg 4380
ccagcatgca gctgcagaag ctcaacaacc agtatttcaa ccatcaccce tacccccaca 4440
accactacat gecggatttg caccetgetg caggecacca gatgaacggg acaaaccage 4500
acttcecgaga ttgcaaccee aagcacagceg gcggcagcag cacccccegge ggctegggeyg 4560
gcagcagcac ccccggegge tetggcagea getegggegg cggegeggge agcagcaaca 4620
gcggeggegg cageggcage ggcaacatge ccgectcegt ggcccacgte cccgetgcaa 4680
tgctgeccgee caatgtcata gacactgatt tcatcgacga ggaagttctt atgtccttgg 4740
tgatagaaat gggtttggac cgcatcaagg agctgcccga actcetggetg gggcaaaacyg 4800

agtttgattt tatgacggac ttcgtgtgca aacagcagcc cagcagagtg agctgttgac 4860
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tcgatcgaaa ccccggcgaa agaaatcaaa cccccaactt ctteggegtg aattaaaaga 4920
aacattcect tagacacagt atctcacttt tcagatecttg aaaggtttga gaacttggaa 4980
acaaagtaaa ctataaactt gtacaaattg gttttaaaaa aaattgctgc cacttttttt 5040
tecctgttttt gtttegtttt tgtagecttg acattcacce acctcecectta tgtagttgaa 5100
atatctagct aacttggtct ttttcgttgt ttgtttttac tecctttcecct cactttctec 5160
agtgctcaac tgttagatat taatcttggc aaactgctta atcttgtgga ttttgtagat 5220
ggtttcaaat gactgaactg cattcagatt tacgagtgaa aggaaaaatt gcattagttg 5280
gttgcatgaa cttcgaaggg cagatattac tgcacaaact gccatctcge ttcatttttt 5340
taactatgca tttgagtaca gactaatttt taaaatatgc taaactggaa gattaaacag 5400
atgtgggcca aactgttctg gatcaggaaa gtcatactgt tcactttcaa gttggctgtce 5460
ceoeeegecyg ccoccceccca ccecccatatg tacagatgat aatagggtgt ggaatgtegt 5520
cagtggcaaa catttcacag atttttattt tgtttctgte ttcaacattt ttgacactgt 5580
gctaatagtt atattcagta catgaaaaga tactactgtg ttgaaagcct tttaggaaat 5640
tttgacagta tttttgtaca aaacattttt ttgaaaaaat acttgttaat ttattctatt 5700
ttaatttgcc aatgtcaata aaaagttaag aaataacttg ttttctagaa gtcatttggg 5760
ggtggttgtt ccctttggtyg gettttttee cccegtettt gagttgaaca ctattgatga 5820
gagtaagcat tccaaaggat aaattacagg acactaaaac aggtcatgat gagcttaage 5880
ggagagcagg atttaacata attggcataa tgcttcattg ttatcattgt aacatgcctc 5940
ttggtgtgct ttaatcaaaa gctygcaaagt tgtcactget tttttttttt tettaattge 6000
catcatatca agtgtactcc agagttagaa aggtttgcaa tactcaacat tatctttttce 6060
aatgggcagg aggcaaaaaa aatcaagtgt ttctgtttat acctgattca actacttaaa 6120
tagaggtaga ttggaataat acactgattg attgatgggt ggcattaaat ataaatctac 6180
ctttatctce agtgatgaga gttttatttc tcagcaaaag tgccaaggat aggtacatat 6240
tttctagegt aatctcectgaa acatgtctga ctggtttata gttetgagaa gaagagcgaa 6300
atcccecttg aagcctttgt ccca 6324
<210> SEQ ID NO 33

<211> LENGTH: 1919

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: mRNA

<222» LOCATION: (1)...(1919)

<223> OTHER INFORMATION: human p35srj (MRGL)

<400> SEQUENCE: 33

gtectgecga getgtgaggg caacggaggg gaaataaaag ggaacggete cgaatctgec 60

ccagcggecg ctgcgagace tcggcgecga catcegcegaca gegaagegcet ttgcacgceca 120

ggaaggtece ctetatgtge tygctgageceg gtectggacy cgacgagece gececteggte 180
ttcggageag aaatcgcaaa aacggaagga ctggaaatgg cagaccatat gatggecatg 240
aaccacggge gcttcccega cggcaccaat gggcetgcace atcaccctge ccaccgeatg 300
ggcatgggge agtteccgag cccccatcac caccagcage agcagececa geacgectte 360

aacgccctaa tgggcgagca catacactac ggcgegggca acatgaatgce cacgageggce 420
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atcaggecatyg cgatggggec ggggactgtg aacggaggge accccccgag

cecegeggeca ggtttaacaa cteccagtte atgggtccec cggtggecag
tecectgeegyg ccagecatgea getgcagaag ctcaacaacce agtatttcaa
tacccecaca accactacat gecggatttg caccctgetg caggccacca
acaaaccagc acttccgaga ttgcaacccec aagcacageg geggcagcag
ggctegggeg geagcageac ceccggegge tctggeagea getegggegg
agcagcaaca geggeggegg cageggcage ggcaacatge cegecteegt
ccegetgeaa tgctgecgece caatgtcata gacactgatt tcatcgacga
atgtccttgyg tgatagaaat gggtttggac cgcatcaagg agcetgcccga
gggcaaaacg agtttgattt tatgacggac ttcgtgtgca aacagcagec
agctgttgac tegatcgaaa ccceggcgaa agaaatcaaa cecccaactt
aattaaaaga aacattccct tagacacagt atctcacttt tcagatcttg
gaacttggaa acaaagtaaa ctataaactt gtacaaattg gttttaaaaa
cacttttttt tcctgttttt gtttcgtttt tgtagecttg acattcacce
tgtagttgaa atatctagct aacttggtct ttttegttgt ttgtttttac
cactttetce agtgectcaac tgttagatat taatcttgge aaactgetta
ttttgtagat ggtttcaaat gactgaactg cattcagatt tacgagtgaa
gcattagttg gttgcatgaa ctttgaaggg cagatattac tgcacaaact
ttcatttttt taactatgca tttgagtaca gactaatttt taaaatatgc
gattaaacag atgtggccca aactgttctg gatcaggaaa gtcatactgt
gttggctgte cecceccegecyg ceccecccca cccccatatg tacagatgat
ggaatgtegt cagtggcaaa catttcacag attattttgt ttetgtette
acactgtgct aatagttata ttcagtacat gaaaagatac tactgtgttg
aggaaatttt gacagtattt ttgtacaaaa catttttttg aaaaaatact

ttctatttta atttgccaat gtcaataaaa agttaagaaa taaaaaaaaa

cgegetggece 480
ccagggaggc 540
ccatcacccce 600
gatgaacggy 660
caccccegge 720
cggegeggge 780
ggcecacgte 840
ggaagttctt 900
actectggcety 960
cagcagagtg 1020
ctteggegtyg 1080
aaaggtttga 1140
aaattgctgce 1200
acctecectta 1260
tecttteect 1320
atcttgtgga 1380
aggaaaaatt 1440
gccatctege 1500
taaactggaa 1560
tcactttcaa 1620
aatagggtgt 1680
aacatttttyg 1740
aaagcctttt 1800
tgttaattta 1860

aaaaaaaaa 1919

I claim:

1. Amethod of diagnosing a cardiovascular condition char-
acterized by aberrant expression of a nucleic acid molecule or
an expression product thereof, said method comprising:

a) contacting a biological sample from a subject with an
agent, wherein said agent specifically binds to said
nucleic acid molecule, an expression product thereof, or
a fragment of an expression product thereof; and

b) measuring the amount of bound agent and determining
therefrom if the expression of said nucleic acid molecule
or of an expression product thereof is aberrant, aberrant
expression being diagnostic of the condition;

wherein the nucleic acid molecule is at least one nucleic
acid molecule selected from the group consisting of
Fit-1, CD44, Lot-1, AA892598, and Mrg-1.

2-5. (canceled)

6. The method of claim 1, wherein the condition is a car-
diovascular condition selected from the group consisting of
myocardial infarction, stroke, arteriosclerosis, and heart fail-
ure.

7. The method of claim 1, wherein the condition is cardiac
hypertrophy.

8. A method for determining the stage of a cardiovascular
condition in a subject characterized by aberrant expression of
a nucleic acid molecule or an expression product thereof,
comprising:

monitoring a sample from a patient, for a parameter

selected from the group consisting of
(1) a nucleic acid molecule selected from the group con-
sisting of Fit-1, vacuolar ATPase, CD44, Lot-1,
AAR92598, and Mrg-1,
(ii) a polypeptide encoded by the nucleic acid,
(iii) a peptide derived from the polypeptide, and
(iv) an antibody which selectively binds the polypeptide
or peptide,
as a determination of the stage of said vascular condition in
the subject.

9. (canceled)
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10. The method of claim 8, wherein the step of monitoring
comprises contacting the sample with a detectable agent
selected from the group consisting of:

(a) an isolated nucleic acid molecule which selectively
hybridizes under stringent conditions to the nucleic acid
molecule of (i),

(b) an antibody which selectively binds the polypeptide of
(ii), or the peptide of (iii), and

(c) a polypeptide or peptide which binds the antibody of
().

11. (canceled)

12. The method of claim 10, comprising assaying the

sample for the peptide.

13. A kit, comprising a package containing:

an agent that selectively binds to an isolated nucleic acid
molecule selected from the group consisting of Fit-1,
CD44, Lot-1, AA892598, and Mrg-1, or an expression
product thereof, and

a control for comparing to a measured value of binding of
said agent to said isolated nucleic acid or expression
product thereof.

14. The kit of claim 13, wherein the control has a prede-

termined value for comparing to the measured value.

15. The kit of claim 13, wherein the control comprises an
epitope of the expression product of an isolated nucleic acid
molecule selected from the group consisting of Fit-1, CD44,
Lot-1, AA892598, and Mrg-1.

16. A method for treating a cardiovascular condition, com-
prising:

administering to a subject in need of such treatment an
agent that modulates expression of a molecule selected
from the group conmsisting of Fit-1, CD44, Lot-1,
AAR92598, and Mrg-1, in an amount effective to treat
the cardiovascular condition.

17. The method of claim 16, further comprising co-admin-
istering an agent selected from the group consisting of an
anti-inflammatory agent, an anti-thrombotic agent, an anti-
platelet agent, a fibrinolytic agent, a lipid reducing agent, a
direct thrombin inhibitor, a glycoprotein IIb/Illa receptor
inhibitor, an agent that binds to cellular adhesion molecules
and inhibits the ability of white blood cells to attach to such
molecules, a calcium channel blocker, a beta-adrenergic
receptor blocker, a cyclooxygenase-2 inhibitor, and an angio-
tensin system inhibitor.

18. (canceled)

19. A method for treating a subject to reduce the risk of a
cardiovascular condition developing in the subject, compris-
ing:

administering to a subject that expresses decreased levels
of a molecule selected from the group consisting of
Fit-1,CD44, Lot-1, AA892598, and Mrg-1, an agent for
reducing the risk of the cardiovascular disorder in an
amount effective to lower the risk of the subject devel-
oping a future cardiovascular disorder,

wherein the agent is an anti-inflammatory agent, an anti-
thrombotic agent, an anti-platelet agent, a fibrinolytic
agent, alipid reducing agent, a direct thrombin inhibitor,
a glycoprotein ITb/I11a receptor inhibitor, an agent that
binds to cellular adhesion molecules and inhibits the
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ability of white blood cells to attach to such molecules,
a calcium channel blocker, a beta-adrenergic receptor
blocker, a cyclooxygenase-2 inhibitor, or an angiotensin
system inhibitor, or an agent that modulates expression
of a molecule selected from the group consisting of
Fit-1, CD44, Lot-1, AA892598, and Mrg-1.
20. A method for identifying a candidate agent useful in the
treatment of a cardiovascular condition, comprising:
determining expression of a set of nucleic acid molecules
in a cardiac cell or tissue under conditions which, in the
absence of a candidate agent, permit a first amount of
expression of the set of nucleic acid molecules, wherein
the set of nucleic acid molecules comprises at least one
nucleic acid molecule selected from the group consist-
ing of Fit-1, CD44, Lot-1, AA892598, and Mrg-1,

contacting the cardiac cell or tissue with the candidate
agent, and

detecting a test amount of expression of the set of nucleic

acid molecules, wherein an increase in the test amount of
expressionin the presence of the candidate agent relative
to the first amount of expression indicates that the can-
didate agent is useful in the treatment of the cardiovas-
cular condition.

21. The method of claim 20, wherein the cardiovascular
condition is selected from the group consisting of cardiac
hypertrophy, myocardial infarction, stroke. arteriosclerosis,
and heart failure.

22-25. (canceled)

26. A pharmaceutical composition, comprising:

an agent comprising an isolated nucleic acid molecule

selected from the group consisting of Fit-1, CD44, Lot-
1, AAB92598, and Mrg-1, or an expression product
thereof, in a pharmaceutically effective amount to treat a
cardiovascular condition, and

a pharmaceutically acceptable carrier.

27. The pharmaceutical composition of claim 26, wherein
the agent is an expression product of the isolated nucleic acid
molecule selected from the group consisting of Fit-1, CD44,
Lot-1, AA892598, and Mrg-1.

28. (canceled)

29. A solid-phase nucleic acid molecule array consisting
essentially of a set of at least two nucleic acid molecules,
expression products thereof, or fragments thereof, are fixed to
a solid substrate, wherein each nucleic acid molecule is
selected from the group consisting of Fit-1, vacuolar ATPase,
CD44, Lot-1, AA892598, and Mrg-1.

30. The solid-phase nucleic acid molecule array of claim
29, further comprising at least one control nucleic acid mol-
ecule.

31-33. (canceled)

34. The solid-phase nucleic acid molecule array of claim
29, wherein the solid substrate comprises a material selected
from the group consisting of glass, silica, aluminosilicates,
borosilicates, metal oxides, clays, nitrocellulose, or nylon.

35. (canceled)

36. The solid-phase nucleic acid molecule array of claim
29, wherein each of the nucleic acid molecules are fixed to the
solid substrate by covalent bonding.

k ok ok k%
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