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G-PROTEIN ASSOCIATED MOLECULES

TECHNICAL FIELD
This invention relates to nucleic acid and amino acid sequences of G-protein associated
molecules and to the use of these sequences in the diagnosis, treatment, and prevention of cefl
proliferative and autoimmune/inflammation disorders, and in the assessment of the effects of exogenous
compounds on the expression of nucleic acid and amino acid sequences of G-protein associated

molecules.

BACKGROUND OF THE INVENTION

Signal transduction is the process of biochemical events by which cells respond to exiracellular
siguals. Extracellular signals are transduced through a biochemical cascade that begins with the
binding of a signal molecule such as a hormone, nenrotransmiter, or growth factar; to a cell membrane
receptor and ends with the activation of an intracellular target molecule. The process of signal
transduction regulates a wide variety of cell functions inchuding cell proliferation, differentiation, and
gene transcription.

G-proteins bind guanine nucleotides, either directly or in association with other molecules.
Guanine mucleotide binding proteins (GTP-binding protelns), are critical mediators of the signal
transduction pathway. Extracellular ligands such as hormones, growth factors, nenromodulators, or
other signaling molecules bind to transmernbrane receptors, and the signal is propagated to effector
molecules by intracellular signal transducing proteins. Many of these signal transduction proteins are
GTP-binding proteins which regulate intracellular signaling pathways. GTP-binding proteins
participate in a wide range of other regulatory functions including metabolism, growth,
differentiation, cytoskeletal organization, and intracellular vesicle transport and secretion. Exchange of
bound GDP for GTP followed ny hydrolysis of GTP‘ to GDP provides the energy that enables GTP-
binding proteins to alter their conformation and interact with other cellular components. Two
structurally distinct classes of GTP-binding proteins are recognized: heterotrimeric GTP-binding
proteins, consisting of three different subunits, and monomeric, low molecuiar weight (LMW), GTP-
binding proteins consisting of a single polypeptide chain.

Heterotrimeric GTP-binding proteins are composed of 3 subunits (., } and y) which, in their
inactive conformation, associate as a trimer at the inner face of the plasma membrane. G, binds GDP
ar GTP and contains the GTPase activity. The fiy complex euhances binding of G, to a receptar. G,
is necessary for the folding and activity of G;. (Neer, E.J. et al. (1994) Nature 371:297-300.)

Multiple homologs of each subunit have been identified in mammalian tissues, and different

JP 2004-501610 A 2004.1.22
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combinations of subunits have specific functions and tissue specificities. (Spiegel, A.M. (1997) J.
Inher. Metab. Dis. 20:113-121.) G protein activity is triggered by seven-fransmembrane cell surface
receptors (G-protein coupled receptors) which respond to lipid analogs, amino acids and their
derivatives, pepfides, cytokines, and specialized stimuli such as light, taste, and odor. Activaiion of
the receptor by its stimulus causes the replacement of the G protein-bound GDP with GTP. G,-GTP
dissociates from the receptor and the Py complex and each of these separated components can bind
and regulate downstream effectors. The signaling stops when G, hydrolyzes its bound G'TP to GDP
and reassociates with the (by complex (Neer, supra).

The f§ subunits of heterotrimeric G proteins, also known as G beta proteins or 3 transducins,
contain seven tandem repeats of the WD-repeat sequence motif, a motif found in many proteins with
regulatory fanctions. WD-repeat proteins contain from four to eight copies of a loosely conserved
repeat of approximately 40 amino acids which participates in protein-protein interactions. Mutations’
and variant expression of B transducin profeins are linked with varions disorders. Mutations in L.IS1, a
subunit of the uman platelet activating factor acetylhydrolase, cause Miller-Dieker lissencephaly.
RACK] binds activated protein kinase C, and RbAp48 binds retinoblastoma protein. CstF is required
for polyadenylation of mammalian pre-mRNA. in vitro and associates with subunits of cleavage-
stimulating factor. CD4, an integral membrane glycoprotein which functions as an HIV co-receptar for
infection of buman host cefls is degraded by HIV-encoded Vpu in the endoplasmic reticufur, WD
repeats of human beta TrCP molecule mediate the formation. of the CD4-Vpu complex, inducing CD4
protealysis (Neer, E.I. et al. (1994) Nature 371:297-300 and Margottin, F. et al. (1998) Mot. Cell.
1:565-574).

Trregularities in the GPCR signaling cascade may result in abnormal activation of leukocytes
and lymphocytes, leading to the tissue damage and destruction seen in many inflammatory and
autoimmune diseases such as rheumatoid arthritis, biliary cirrhosis, hemolytic anemia, Tupus
erythematosus, and thyroiditis. Abnormal cell proliferation, including cyclic AMP stimulation of brain,
thyroid, adrenal, and gonadal tissue proliferation is regulated by G proteins. Mutations in G, subunits
have been found in growth-hormone-secreting pituitary somatotroph tumors, hyperfunctioning thyroid
adenomas, and ovarian and adrenal neoplasms (Meij, J.T.A. (1996) Mol. Cell. Biochem. 157:31-38;
Aussel, C, et al. (1988) I. Immunol. 140:215-220).

LMW GTP-binding proteins regulate cell growth, cell cycle conirol, protein secretion, and
intracellular vesicle interaction. They consist of single polypeptides which, like the alpha subunit of the
heterotrimeric GTP-binding proteins, are able to bind to and hydrolyze GTP, thus cycling between an
inactive and an active state. LMW GTP-binding proteins respond to extraceltular signals from.
receptors and activating proteins by transdncing mitogenic sigoals involved in various cell functions.
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The binding and hydrolysis of GTP regulates the response of LMW GTP-binding proteins and acts as
an energy source during this process (Bokoch, G. M. and Der, C. J. (1993) FASEB J. 7:750-759) .

At Jeast sixty members of the LMW GTP-binding protein superfamily have been identified and
are currently grouped into the six subfamilies of ras, rho, arf, sarl, ran, and rab. Activated ras genes
were initially found in human cancers and subsequent studies confirmed that ras function is critical in

- determining whether cells continue to grow or become differentiated. Other members of the LMW G-

protein superfamily have roles in signal transduction that vary with the fanction of the activated genes
and the locations of the GTP-binding proteins that initiate the activity. Rhio GTP-binding proteins
contrel signal transduction pathways that link growth factor receptors to actin polymerization, which is
necessary for normal ceflular growth and division. The rab, arf, and sar] families of proteins control
the translocation of vesicles to and from membranes for protein localization, protein processing, and
secretion. Ran GTP-binding proteins are located in the pucleus of cells and bave 2 key role in nuclear
protein import, the control of DNA synthesis, and cefl-cycle progression (Hall, A. (1990) Science
249:635-640); Barbacid, M. (1987) Ann. Rev Biochem. 56:779-827; and Sasaki, T. and Takai, Y.
(1998) Biochem. Biophys. Res. Commun. 245:641-645). )

LMW GTP-binding proteins are GTPases which cycle between a GTP-bound active form and a
GDP-bound inactive form. This cycle is regulated by proteins that affect GDP dissociation, GTP
agsociation, or the rate of GTP hydrolysis. Proteins affecting GDP association are represented by
guanine nucleotide dissociation inhibitors and gnanine nucleotide exchange factors (GEF). The best
characterized is the mammalian homolog of the Drosophila Son-of-Sevenless protein. Proteins
affecting GTP hydrolysis are exemplified by GTPase-activating proteins (GAP). Both GEF and GAP
activity may be controlled in response to extracellular stimuli and modulated by accessory proteins such
as RalBP1 and POB1. The GDP-bound form is converted to the GTP-bound form through a
GDP/GTP exchange reaction facilitated by guanine nuclectide-releasing factors. The GTP-bound form
is converted to the GDP-bound form by intrinsic GTPase activity, and the conversion is accelerated by
GAP (Ikeda, M. et al. (1998) I. Biol. Chem. 273:814-821;Quilliam, L. A. (1995) Bioessays
17:395-404.). Mutant Ras-family proteins, which bind but can not hydrolyze GTP, are permanently
activated, and cause cell proliferation or cancer, as do GEFs that activate LMW GTP-binding proteins
(Drivas, G. T. et al. (1990) Mol. Cell. Biol. 10:1793-1798; and Whitehead, 1. P. et al. (1998) Mol Cell
Biol. 18:4689-4697.)

The discovery of new G-protein associated molecnles and the polynucleotides encoding them
satisfies a need in the art by providing new compositions which are useful in the diagnosis, prevention,
and treatment of cell profiferative and awtoimmune/inflammation disorders, and in the assessment of the
effects of exogenous compounds on the expression of nucleic acid and amino acid sequences of G-
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protein associated molecules.

SUMMARY OF THE INVENTION

The invention features purified polypeptides, G-protein associated molecules, referred to
collectively as “GPAM” and individually as “GPAM-1,” and “GPAM-2.” In one aspect, the invention
provides an isolated palypeptide selected from the group consisting of a) a polypeptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:1-2, b) a naturally occnrring
polypeptide comprising an amino acid sequence at least 80% identical to an amino acid sequence
selected from the group consisting of SEQ ID NO:1-2, ¢) a biologically active fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-2, and
d) an immunogenic fragment of a palypeptide having an amino acid sequence selected from the group

" consisting of SEQ ID NO:1-2. In ome alternative, the invention provides an isolated polypeptide

comprising the amino acid sequence of SEQ ID NO:1-2.

"The invention further provides an isolated polynucleotide encéding a polypeptide setected from.
the group consisting of a) a polypeptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NO:1-2, b) a naturally occurring polypeptide comprising an amino acid sequence
at least 80% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-2,
c) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-2, and d) an immunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-2. In one alternative, the

‘polynuclectide encodes a polypeptide selected from the group consisting of SEQ ID NO:1-2. In another

alternative, the palynucleotide is selected from the group consisting of SEQ ID NO:34.

Additionally, the invention provides a recombinant polynucleotide comprising a promoter
sequence operably linked to a polynucleotide encoding a polypeptide selected from the group consisting
of a) a polypeptide comprising an amino acid sequence selected from the group consisting of SEQID -
NO:1-2, b) a paturally occurring polypeptide comprising an amino acid sequence at least 80% identical
to an amine acid sequence selected from the group consisting of SEQ 1D NO:1-2, c) a biologically
active fragment of a polypeptide having an amino acid sequence selected from: the group consisting of
SEQ ID NO:1-2, and d) an immunogenic fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-2. In one alternative, the invention provides a cell
transformed with the recombinant polynucleotide. In another alternative, the invention provides a
transgenic organism comprising the recombinant polynucleotide.

The invention also provides a method for producing a polypeptide selected from the group

JP 2004-501610 A 2004.1.22
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consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:1-2, b) a naturally occurring polypeptide comprising an amino acid sequence at least 80%
identical 1o an amino acid sequence selected from the group consisting of SEQ ID NO:1-2, ¢) a
biologically active fragment of a polypeptide hraving an amino acid sequence selected from the group
consisting of SEQ ID NO:1-2, and d) an immunogenic fragment of a polypeptide having an amine acid
sequence selected from the group consisting of SEQ ID NO:1-2. The methad comprises a) culturing a
cell under conditions suitable for expression of the polypeptide, wherein said cell is transformed with 2
recombinant polynucleotide comprising a promoter sequence operably linked to a polynucleotide
encoding the polypeptide, and b) recovering the polypeptide so expressed.

Additionally, the invention provides an isolated antibody which specifically binds to a
polypeptide selected from the group consisting of &) a polypeptide comprising an amino acid sequence
selected from the group consisting of SEQ 1D NO:1-2, b) a naturally occurring polypeptide comprising
an amino acid sequence at least 80% identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:1-2, ¢} a biologically active fragment of a polypeptide baving an amino acid
sequence selected from the group consisting of SEQ ID NO:1-2, and d) an immunogenic fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-2.

The invention further provides an isolated polynucleotide selected from the group consisting of
a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ ID
NO:3-4, b) a naturally occurring polynucleotide comprising a polynucleotide sequence at least 80%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:3-4, ¢} a
polynucleotide complementary to the polynucleotide of ), d) a polynucleotide complementary to the
polymucleotide of b), and e) an RNA equivalent of a)~d). In one alternative, the polynucleotide
comprises at least 60 contignous nucleotides. '

Additionally, the invention provides a method for detecting a target polynucleatide in a sample,
said target polynucleotide having a sequence of a palynncleotide selected from the group consisting of
a) a polymucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ ID
NO:3-4, b) a naturally occurring polynucleotide comprising a polynucieotide sequence at least 0%
identical to a polynucleotide sequence selected from. the group consisting of SEQ ID NO:3-4, ¢) a
polynucleotide complementary to the polynucleotide of a), d) a polynucleatide complementary to the
polynucleotide of b), and e) an RNA equivalent of a)-d). The metbod comprises a) hybridizing the
sample with a probe comprising at least 20 contiguous nucleotides comprising a sequence
complementary to said target polynucleotide in the sample, and which probe specifically hybridizes to
said target polynucleotide, under conditions whereby a hybridization complex is formed between said
probe and said target polymucieotide or fragments thereof, and b) detecting the presence or absence of

JP 2004-501610 A 2004.1.22



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

3¢

(81) JP 2004-501610 A 2004.1.22

WO 01/70807 PCT/US01/09220

said hybridization complex, and optionally, if present, the amount thereof. In one alternative, the probe
comprises at Jeast 60 contiguous nucleotides.

The jnvention further provides a method for detecting a target palynucieotide in a sample, said
target polymucleotide having a sequence of a polynucleotide selected from the group consisting of a) a
polynucleotide comprising a polynuclectide sequence selected from the group consisting of SEQ 1D
NQO:3-4, b) a naturally occurring polynucleotide comprising a polynucleotide sequence at least 0%
identical to a polynucleotide sequence selected from the group cobsisting of SEQ ID NO:3-4, ¢} a
polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the
polynucleotide of b), and ¢) an RNA equivalent of a)-d). The method comprises a) amplifying said
target polymucleotide or fragment thereof using polymerase chain reaction amplification, and b)
detecting the presence or absence of said amplified target polynucleotide or fragment thereof, and,
optionally, if present, the amount thereof.

‘The invention further provides a composition comprising an effective amount of a polypeptide
selected from the group consisting of a) a polypeptide comprising an amino acid sequence selected from
the gronp consisting of SEQ ID NO:1-2, b) a naturafly occurring polypeptide comprising an amino acid
sequence at least 80% identical to an amino acid sequence selected from the group consisting of SEQ
1D NO:1-2, ¢) a biclogically active fragment of a polypeptide baving an amino acid sequence selected
from the group consisting of SEQ ID NO:1-2, and d) an immunogenic fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-2, and a pharmaceutically
acceptable excipient. In one embodiment, the composition comprises an amino acid sequence selected
from the group consisting of SEQ ID NO:1-2. The invention additionally provides a method of treating
a disease or condition associated with decreased expression of functional GPAM, comprising
administering 10 a patient in need of such treatment the composition.

The invention also provides a method for screening a compound for effectiveness as an
agonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-2, b} a naturaily eccurring
polypeptide comprising an amino acid sequence at least 80% identical to an amino acid sequence
selected from the group consisting of SEQ ID NO:1-2, ¢} a biclogically active fragment of a
polypeptide baving an amino acid sequence selected front the group consisting of SEQ ID NO:1-2, and
d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-2. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b) detecting agonist activity in the sample. In one alternative, the
invention provides a composition comprising an agonist compound identified by the method and &

‘pharmaceutically acceptable excipient. In another alternative, the invention provides a method of
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treating a disease or condition associated with decreased expression of functional GPAM, comprising
administering to a patient in need of such treatment the composition.

Additionally, the invention provides a method for screening a compound for effectiveness as
an antagonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:1-2, b} a naturally occurring
polypeptide comprising an amino acid sequence at least 80% identical to an amino acid sequence
selected from the group consisting of SEQ ID NO:1-2, ¢) a biologically active fragment of 2
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-2, and
d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-2, The method comprises &) exposing a sample comprising the
polypeptide to a compound, and b) detecting antagonist activity in the sample. In one alternative, the
invention provides a composition comprising an antagonist compound identified by the method and a
pharmaceutically acceptable excipient. In another aiternative, the invention provides a method of
treating a disease or condition associated with overexpression of functional GPAM, cornprising
administering to a patient in need of such treatment the composition.

The invention further provides a method of screening for a compound that specifically binds
10 a polypeptide selected from the group consisting of &) a polypeptide comprising an amino acid
sequence selected from the grovp consisting of SEQ ID NO:1-2, b) a naturally occurring polypeptide
cmoprising an amino acid sequence at least 80% identical to an amino acid sequence selected from the
group consisting of SEQ ID NO:1-2, ¢} a biologically active fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-2, and d) an immunogenic fragment
of a palypeptide having an amino acid seqnence selected from the group consisting of SEQ ID NO:1-2.
The method comprises a) combining the polypeptide with at least one test compound under suitable
conditions, and b) detecting binding of the polypeptide to the test compound, thereby identifying a
compound that specifically binds to the polypeptide.

‘The invention further provides a method of screening for a compound that modulates the
activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-2, b) a naturally occurring
polypeptide comprising an amino acid sequence at least 80% identical to an amino acid sequence
selected from the group consisting of SEQ ID NO:1-2, ¢) a biologically active fragment of 2
polypeptide baving an amino acid sequence selected from the group consisting of SEQ ID NO:1-2, and
@) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-2. The method comprises a) combining the polypeptide with at Jeast one
test compound under conditions permissive for the activity of the polypeptide, b) assessing the
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activity of the polypeptide in the presence of the test compound, and ¢} comparing the activity of the
polypeptide in the presence of the test compound with the activity of the polypeptide in the absence of
the test compound, wherein a change in the activity of the polypeptide in the presence of the test
compound is indicative of a compound that modulates the activity of the polypeptide.

The invention further provides a method for screening a compound for effectiveness in
altering expression of a target polynucleotide, wherein said target polynucleotide comprises a
sequence selected from the group consisting of SEQ ID NO:3-4, the method comprising a) exposing a
sample comprising the target polynucleotide to a compound, and b) detecting aliered expression of
the target polyancleotide.

The invention further provides a method for assessing toxicity of a test compound, said
method comprising a) treating a biological sample confaining pucleic acids with the test compound;
b} hybridizing the nucleic acids of the treated biclogical sample with a probe comprising at least 20
contiguous nucleotides of a polynucleotide selected from the group consisting of i) a polynucleotide
comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:3-4, ii) a
naturally occurring polynucleotide comprising a polynucleotide sequence at least 80% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NO:3-4, iii) a polynucleotide
having a sequence complementary to 1), iv) a polymcleotide complementary to the polynucleotide of
if), and v) an RNA equivalent of i)-iv). Hybridization occurs under conditions whereby a specific
hybridization complex is formed between said probe and a target polymcleotide in the biological
sample, said target polynucleotide selected from the group consisting of 1) a polynucleotide
comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:3-4, ii} a
naturally occurring polynucleotide comprising a polynucleotide sequence at least 80% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NO:3-4, iii) a polynuclectide
complementary to the polynucleotide of 1), iv) a polynucleotide complementary to the polynucleotide
of ii), and v) an RNA equivalent of i)-iv). Alternatively, the target polynucleotide comprises a
fragment of a polynucleotide sequence selected from the group consisting of 1)-v) above; ¢)
quantifying the amount of hybridization. complex; and d) comparing the amount of hybridization
complex in the treated biological sample with the amonnt of hybridization complex in an untreated
biclogical sample, wherein a difference in the amount of hybridization complex in the treated

‘biological sample is indicative of toxicity of the test compound.

BRIEF DESCRIPTION OF THE TABLES
Table 1 summarizes the nomenclature for the fitll length polynucleotide and polypeptide
sequences of the present invention.
Table 2 shows the GenBank identification number and annotation of the nearest GenBank

8
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homolog for polypeptides of the invention. The probabitity score for the match between each

. polypeptide and its GenBank homolog is also shown.

Table 3 shows structaral features of polypeptide sequences of the invention, including predicted
motifs and domains, along with the methods, algorithms, and searchable databases used for analysis of
the polypeptides.

Table 4 Iists the cDNA fragments which were used to assemble polynucleotide sequences of the
invention, along with selected fragments of the potymucleotide sequences.

Table 5 shows the representative cDNA library for polynucleotides of the invention.

Table 6 provides an appendix which describes the tissues and vectors vsed for construction of
the cDNA Jibraries shown in Table 5.

Table 7 shows the tools, programs, and algorithms used to analyze the polynucieotides and
polypeptides of the invention, aleng with applicable descriptions, references, and threshold parameters,

DESCRIPTION OF THE INVENTION

Before the present proteins, micleotide sequences, and methods are described, it is understood
‘that this invention is not limited to the particular machines, materials and methods described, as these
may vary. Itis also to be understood that the terminology used herein is for the purpose of describing
particniar embodiments only, and is not intended to limit the scope of the present invention which will
‘be limifed only by the appended claims.

It must be noted that as used herein and in the appended claims, the singular forms “a,” “an,”
and “the” include plural reference unless the context clearly dictates otherwise. Thus, for example, a
reference to “a host cell” includes a plurality of such host cefls, and a reference to “an antibody™ is 2
reference to ane or more antibodies and equivalents thereof known to those skilled in the art, and so
forth, ’

Unless defined otherwise, all technical and scientific terms used berein have the same meanings
as commonly understood by one of ordinary skill in. the art to which this invention belongs. Although
any machines, materials, and methods similar or equivalent to those described berein can be used to
practice or test the present invention, the preferred machines, materials and methods are now described.
All publications mentioned herein are cited for the purpose of describing and disclosing the cell lines,
protocols, reagents and vectors which are reported in the publications and which might be used in
connection with the invention. Nothing hexein is to be construed as an admission that the invention is
not entitled to antedate such disciosure by virtue of prior invention.

DEFINITIONS
“GPAM” refers to the amino acid sequences of substantially purified GPAM ocbtained from any
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species, particnlarly a mammalian species, inchiding bovine, ovine, porcine, murine, equine, and
human, and from any source, whether natural, synthetic, semi-synthetic, or recombinant.

The term “agonist” refers to a molecule which intensifies or mimics the biological activity of
GPAM. Agonists may include proteins, mucleic acids, carbohydrates, small molecules, or any other
compound or composition which modulates the activity of GPAM either by directly interacting with
GPAM or by acting on components of the biclogical pathway in which GPAM participates.

An “dllelic variant” is an alternative form of the gene encoding GPAM. Allelic variants may
result from at least one mutation in the micleic acid sequence and may result in altered mRNAs or in
polypeptides whose structure or function may or may not be altered. A gene may have none, one, or
many allelic variants of its naturally occurring form. Common nmtational changes which give rise to
allelic variants are generally ascribed to natural deletions, additions, or substitutions of nucleotides.
Each of these types of changes may occur alone, or in combination with the others, one or more times in
a given sequence.

“Altered” nucleic acid sequences encoding GPAM include those sequences with deletions,
insertions, or substitutions of different mucleotides, resulting in a polypeptide the same as GPAM or &
polypeptide with at least one functional characteristic of GPAM. Included within this definition are
polymorphisis which may or may not be readily detectable wsing a particular oligonucleotide probe of
the polynucleotide encoding GPAM, and improper or unexpected hybridization to allelic variants, with.
a Jocus other than the normal chromosemal locus for the polynucleotide sequence encoding GPAM.
The encoded protein may also be “altered,” and may contain deletions, insertions, or substitutions of
amin¢ acid residues which produce a silent change and result in a functionally equivalent GPAM.
Deliberate amino acid substitutions may be made on the basis of similarity in polarity, charge,
solubility, hydrophobicity, hydrophilicity, and/or the amphipathic nature of the residues, as long as the
biological or immunological activity of GPAM is retained. For example, negatively charged amino
acids may inciude aspartic acid and glutamic acid, and positively charged amino acids may inciude
lysine and arginine. Amino acids with uncharged polar side chains having similar hydrophilicity
values may include: asparagine and glutamine; and serine and threonine. Amino acids with
uncharged side chains having similar hydrophilicity values may include: leucine, isoleucine, and
valine; glycine ang alanine; and phenylalanine and tyrosine.

~ Theterms “amino acid” and “amino acid sequence” refer to an oligopeptide, peptide,
polypeptide, or protein sequence, or a fragment of any of these, and to naturally occurring or synthetic
molecules. Where “amino acid sequence” is recited to refer to a sequence of a naturally occurring
protein molecule, “amino acid sequence” and like terms are not meant to limit the amino acid sequence
1o the complete native amino acid sequence associated with the recited protein molecule.
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“Amplification” relates to the production of additional copies of a nucleic acid sequence.
Amplification is generally carried out using polymerase chain reaction (PCR) technologies well known.
in the art.

The term “antagonist” refers to a malecule which inhibits or attennates the biological activity of
GPAM. Antagonists may include proteins such as antibodies, nucleic acids, carbohydrates, small
molecules, or any other compound or composition which modulates the activity of GPAM either by
directly interacting with GPAM or by acting on components of the biological pathway in which GPAM
participates.

The term “antibody” refers to intact immmunogiobulin molecules as well as to fragments thereof,
such as Fab, F(ab’),, and Py fragments, which are capable of binding an epitopic determinant.
Antibodies that bind GPAM polypeptides can be prepared using intact polypeptides or using fragments
containing small peptides of interest as the immunizing antigen. The polypeptide or oligopeptide usect
t0 imrmunize an animal (e.g., a mouse, a rat, or a rabbit) can be derived from the translation of RNA, or
synthesized chemically, and can be conjugated to a carrier protein if desired. Commonly used carriers
that are chemically coupled to peptides include bovine seram albumin, thyroglobulin, and keybole
limpet hemocyanin (KLLH). The coupled peptide is then used to immunize the animal.

The term “antigenic determinant” refers to that region of a molecule (i.e., an epitope) that
makes contact with a particular antibody. When a protein or a fragment of a protein is used to
immunize a host apimal, mimerous regions of the profein may induce the production of antibodies which
bind specifically to antigenic determinants (particular regions or three-dimensional structures on the
protein). An antigenic determinant may compete with the intact antigen (i.e., the immunogen used to
elicit the immune response) for binding to an antibody.

The term “antisense” refers to any composition capable of base-pairing with the “sense”
(coding) strand of a specific nucleic acid sequence. Antisense compositions may inclade DNA; RNA;
peptide nuclejc acid (PNA); oligonucieotides having modified backbone linkages such as
phosphorothioates, methylphosphonates, or benzylphosphonates; oligonucleotides having modified
sugar groups such as 2'-methoxyethyl sugars or 2-methoxyethoxy sugars; or oligonucleotides having
modified bases such as 5-methyt cytosine, 2*-deoxyuracil, or 7-deaza-2-deaxyguancsive. Antisense
molecules may be produced by any method including chemical synthesis or transcription, Once
introduced into a cell, the complementary antisense molecule base-pairs with a naturally occurring
nuclejc acid sequence produced by the cell to form duplexes which block either transcription or
translation. The designation “negative” or “minus” can refer to the antisense strand, and the

designation “pasitive” or “plus” can refer to the sense strand of a reference DNA molecule.

The term “biologically active” refers to a protein having structural, reguiatory, or biochemical
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functions of a naturally occurring malecule. Likewise, “immunologically active” or “immunogenic™
refers to the capability of the natural, recombinant, or synthetic GPAM, or of any oligopeptide thereof,
1o induce a specific immune response in appropriate animals or cells and to bind with specific
antibodies.

“Complementary” describes the relationship between two single-stranded nucleic acid
sequences that anneal by base-pairing. For example, 5'-AGT-3' pairs with its complement,
3-TCA-S".

A “composition comprising a given polynuclectide sequence” and a “composition comprising a
given antino acid sequence” refer broadly to any composition containing the given polynucleotide or
amino acid sequence. The composition may comprise a dry formulation or an aqueous solution.
Compositions comprising polynucleotide sequences encoding GPAM or fragments of GPAM may be
employed as hybridization probes. The probes may be stared in freeze-dried form and may be
agsociated with a stabilizing agent such as a carbohiydrate. In hybridizations, the probe may be
deployed in an aqueous solution containing salts (e.g., NaCl), detergents (e.g., sodium dodecyl sulfate;
SDS), and other components (e.g., Dephardt's solution, dry milk, salmon sperm DNA, efc:),

“Consensus sequence” refers to a nucleic acid sequence which has been subjected to repeated
DNA sequence analysis to resolve uncalled bases, extended using the XL-PCR kit (Applied Biosystems,
Foster City CA) in the 5° and/or the 3' direction, and resequenced, or which has been assenibled from
one or more overlapping cDNA, EST, or genomic DNA fragments using a computer program for
fragment assemnbly, such. as the GELVIEW fragment assembly system (GCG, Madison W) or Phrap
(University of Washington, Seattle WA). Some sequences have been both extended and assembled to
produce the consensus sequence.

“Conservative amino acid substitutions” are those substitutions that are predicted to least
interfere with the properties of the original profein, i.e., the structure and especially the function of the
protein is conserved and not significantly changed by such substitutions. The table below shows amino
acids which may be substituted for an original amino acid in a protein and which are regarded as
conservative amino acid substitutions.

Original Residue Conservative Substitution

Ala Gly. Ser

Arg His, Lys

Asn Asp, Gln, His

Asp Asn, Glu

Cys Ala, Ser

Gin Asn, Glu, His

Giu Asp, Gln, His

Gly Ala

His Asn, Arg, Gln, Glu
12
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Tie Len, Val
Leu Ile, Val
Lys Arg, Gln, Glu
Met Leu, e
Phe His, Met, Leu, Trp, Tyr
Ser Cys, Thr
Thr Ser, Val
Trp Phe, Tyr
Tyr His, Phe, Trp
Val Tle, Leu, Thr

Conservative amino acid substitutions generally maintain (a) the structure of the polypeptide
backbone in the area of the substitution, for example, as a beta sheet or alpha helical conformation,

(b) the charge or hydrophobicity of the molecule at the site of the substitution, and/or (c) the bulk of the
side chain. )

A “deletion” refers to a change in the amino acid or nucleotide sequence that results in the
absence of one or more amino acid residues or nucleotides. .

The term “derivative” refers to a chemically modified polyoucleotide or polypeptide. Chemical
modifications of a polynucleotide can incude, for example, replacement of hydrogen by an alkyl, acyl,
hydroxyl, or amino group. A derivative polynucleotide encodes a polypeptide which retains at least one
bialogical ar immunclogical function of the natural molecule. A derivative polypeptide is one modified
by glycosylation, pegylation, or any similar process that retains at least one biological or immunological
function of the palypeptide from which it was derived.

A “detectable label” refers to a reporter motecule or enzyme that is capable of generating a
measurable signal and is covalently or noncovalently joined to a polynucleotide or polypeptide.

A "fragment" js a unique portion of GPAM or the polynucleotide encoding GPAM which is
identical in sequence to but shorter in length than the parent sequence. A fragment may comprise up
to the entire length of the defined sequence, minus one nucleotide/amino acid residue. For example, a
fragment may comprise from 3 to 1000 contiguous nucleotides or amino acid residues. A fragment
used as a probe, primer, antigen, therapeutic molecule, or for other purposes, may be at least 5, 10,

15, 16, 20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or at least SO0 contiguous nucleotides or amino acid
residues in length. Fragments may be preferentially selected from certain regions of a molecule. For
example, a polypeptide fragment may comprise a certain length of contiguous amino acids selected
from the first 250 or 500 amino acids (or first 25% or 50%) of a palypeptide as shown in a certain
defined sequence. Clearly these lengths are exemplary, and any length that is supported by the
specification, including the Sequence Listing, tables, and figures, may be encompassed by the present
embodiments.

A fragment of SEQ ID NO:3-4 comprisés a region of unique polynucleotide sequence that

13
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specifically identifies SEQ 1D NO:3-4, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:3-4 is useful, for
example, in hybridization and amplification technologies and in analogous methods that distinguish
SEQ ID NO:3-4 from related polynucleotide sequences. The precise length of a fragment of SEQ ID
NO:3-4 and the region of SEQ ID NQ:3-4 to which the fragment corresponds are routinely
determinable by one of ordinary skill in the art based on the intended purpose for the fragment.

A fragment of SEQ ID NO:1-2 is encoded by a fragment of SEQ ID NO:3-4. A fragment of
SEQ ID NO:1-2 comprises a region of unique amino acid sequence that specifically identifies SEQ ID
NO:1-2. For example, a fragment of SEQ ID NO:1-2 is useful as an immunogenic peptide for the
development of antibodies that specifically recognize SEQ ID NO:1-2. The precise length of a
fragment of SEQ ID NO:1-2 and the region of SEQ ID NO:1-2 to which the fragment corresponds are
routinely determinable by one of ordinary skill in the art based on the intended purpose for the
fragment. '

A “full Tength” polynucleotide sequence is one containing at least a translation initiation codon
(e.g., methionine) followed by an open reading frame and a translation termination codon. A “full
length” polymicleotide sequence encodes a “full length” polypeptide sequence.

“Homology” refers to sequence similarity or, interchangeably, sequence identity, between two
or more polynuclectide sequences or two or more polypeptide sequences.

The terms “percent identity” and “% identity,” as applied to polynucleotide sequences, refer to
the percentage of residue matches between at least two polynucleotide sequences aligned using a
standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way, gaps in
the sequences being compared in order to optimize alignment between two sequences, and therefore
achieve a more meaningfiul comparison of the two sequences. .

Percent identity between polynncleotide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12e sequence.
alignment program. This program is part of the LASERGENE software package, a suite of molecular
biclogical analysis programs (DNASTAR, Madison WI). CLUSTAL V is described in Higgins, D.G.
and P.M. Sharp (1989) CABIOS 5:151-153 and in Higgins, D.G. et al. (1992) CABIOS 8:189-191.
For pairwise alignments of palynucleotide sequences, the default parameters are set as follows:
Kiuple=2, gap penalty=5, window=4, and “diagonals saved”=4. The “weighted” residue weight table is
selected as the default. Percent identity is reported by CLUSTAL V as the “percent similarity” between.
aligned polymucleotide sequences.

Alternatively, a suite of commonly used and freely availabie sequence comparison aigorithms is
provided by the National Center for Biotechnology Information (NCBI) Basic Local Alignment Search

14
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Tool (BLAST) (Altschul, S.F. et al. (1990) J. Mol. Biol. 215:403-410), which is available from several
sources, including the NCBI, Bethesda, MDD, and on the Internet at
http://www.ncbi.nlo.nib.gov/BLAST/. The BLAST software suite includes various sequence analysis
programs including “blastn,” that is used to align a2 known polynucleotide sequence with other
polynucleotide sequences from a variety of databases. Also available is a toot called “BLAST 2
Sequences” that is used for direct pairwise comparison of two micleotide sequences. “BLAST 2
Sequences” can be accessed and used interactively at hitp://www.ncbi.nlm.nih. gov/gorf/bl2. html. The
“BLAST 2 Sequences” tool can be used for both blastn and blastp (discussed below). BLAST
programs are commonly used with gap and other parameters set to default settings. For example, to
compare two nucleotide sequences, one may use blastn with the “BLAST 2 Sequences™ tool Version
2.0.12 (April-21-2000) set at default parameters. Such default parameters may be, for example:

Matrix: BLOSUMG62

Reward for maich: 1

Penalty for mismatch: -2

Open Gap: 5 and Extension Gap: 2 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 11

Filter: on

Percent identity may be measured over the length of an entire defined sequence, for example, as
defined by a particular SEQ ID number, or may be measured over a shorter length, for example, over
the Jength of a fragment taken from a larger, defined sequence, for instance, a fragment of at least 20, at
Teast 30, at least 40, at least 50, at least 70, at least 100, or at Ieast 200 contignous mucleotides. Such
lengths are exemplary only, and if is understood that any fragment length supported by the sequences
shown herein, in the tables, figures, or Sequence Listing, may be used to describe a length over which
percentage identity may be measured.

Nucleic acid sequences that do not show a bigh degree of identity may nevertheless encode
similar amino acid sequences due to the degeneracy of the genetic code. It is understood that changes in
a nuclejc acid sequence can be made using this degeneracy to produce multiple nucleic acid sequences
that all encode substantially the same protein.

The phrases “percent identity” and “% identity,” as applied to polypeptide sequences, refer to
the percentage of residue matches between at least two polypeptide sequences aligned using a
standardized algorithm. Methods of polypeptide sequence alignment are well-known. Some alignment
methods take into account conservative aming acid substitutions. Such conservative substitutions,

15
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explained in more detail above, generally preserve the charge and_hydrophobicity at the site of
substitution, thus preserving the structure (and therefore function) of the polypeptide.

Percent identity between polypeptide sequences may be determined using the default parameters
of the CLUSTAL 'V algorithm as incarporated into the MEGALIGN version 3.12e sequence alignment
program (described and referenced above). For pairwise alignments of polypeptide sequences using
CLUSTAL V, the defanlt parameters are set as follows: Ktuple=1, gap penalty=3, window=5, and
“diagonals saved’=5. The PAM250 matrix is selected as the default residue weight table. As with
polynucleotide alignments, the percent identity is reported by CLUSTAL V as the “percent similarity”
between aligned polypeptide sequence pairs.

Alternatively the NCBI BLAST software suite may be used. For example, for a pairwise
comparison of two polypeptide sequences, one may use the “BLAST 2 Sequences™ tool Version 2.0.12
(April-21-2000) with blastp set at default parameters. Such defaulf parameters may be, for example:

Matrix: BLOSUMG62

Open Gap: 11 and Extension Gap: 1 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 3

Filter: on

Percent identity may be measured over the Iength of an entire defined polypeptide sequence, for
example, as defined by a particular SEQ ID number, or may be measured over a shorter length, for
example, over the length of a fragment taken from a larger, defined polypeptide sequence, for instance,
a fragment of at least 15, at least 20, at least 30, at least 40, at least 50, at least 70 or atleast 150
contiguous residues. Such lengths are exemplary only, and it is understood that any fragment length
supporied by the sequences shown herein, in the tables, figures or Sequence Listing, may be used to
describe a length over which percentage identity may be measured.

“Human artificial chromosomes™ (HACs) are linear microchromosomes which may contain
DNA sequences of about 6 kb to 10 Mb in size and which contain all of the elements required for
chromosome replication, segregation and maintenance,

The term “humanized antibody” refers to an antibody molecule in which the amino acid
sequence in the non-antigen binding regions has been altered so that the antibody more closely
resembles a human antibody, and still retains its original binding ability.

“Hybridization” refers to the process by which a polymucleotide strand anneals with a
complementary strand through base pairing under defined hybridization conditions. Specific
hybridization is an indication that two nucleic acid sequencés share a high degree of complementarity.

16
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Specific hybridization complexes form under permissive annealing conditions and remain hybridized
after the “washing” step(s). The washing step(s) is particularly important in determining the stringency
of the hybridization process, with more stringent conditions allowing less non-specific binding, i.e.,
binding between pairs of nucleic acid strands that are not perfectly matched. Permissive conditions for
annealing of nucleic acid sequences are routinely determinable by one of ordinary skill in the art and
may be consistent among hybridization experiments, whereas wash conditions may be varied among
experiments to achieve the desired siringency, and therefore hybridization specificity. Permissive
annealing conditions occur, for example, at 68°C in the presence of about 6 X SSC, about 1% (w/v)
SDS, and about 100 Lg/ml sheared, denatured salmon sperm DNA.

Generally, stringency of hybridization is expressed, in part, with reference to the temperature
under which the wash step is carried out. Such wash temperatures are typically selected to be about
5°C to 20°C lower than the thermal melting point (T,;) for the specific sequence at a defined ionic
strength and pH. The T, is the temperature (under defined jonic strength and pH) at which 50% of the
target sequence hybridizes to a perfectly matched probe. An equation for calculating T,, and conditions
for nucleic acid hybridization are well known and can be found in Sambrook, I. et al. (1989) Molecular
Cloning: A Laboratory Manual, 2* ed., vol. 1-3, Cold Spring Harbor Press, Plainview NY; specifically
see volume 2, chapter 9. o

High stringency conditions for hybridization between polynucleotides of the present invention
include wash conditions of 68°C in the presence of about 0.2 x SSC and about 0.1% SDS, for 1 hour.
Alternatively, temperatures of about 65°C, 60°C, 55°C, or 42°C may be used. SSC concentration may
be varied from about 0.1 to 2 x SSC, with SDS being present at about 0.1%. Typically, blocking
reagents are used to block non-specific hybridization. Such blocking reagents include, for instance,
sheared and denatured salmon sperm DNA at about 100-200 pg/ml. Organic solvent, such as
formamide at a concentration of about 35-50% v/v, may also be used under particular circumstances,
such as for RNA:DNA. hybridizations. Useful variations on. these wash conditions will be readily
apparent to those of ordinary skill in the art. Hybridization, particularly under high stringency
conditions, may be suggestive of evolutionary similarity between the nucleotides. Such similarity is
strongly indicative of a similar role for the nucleotides and their encoded polypeptides.

The term “hybridization complex” refers to a complex formed between two micleic acid
sequences by virtue of the formation of hydrogen bonds between complementary bases. A hybridization
complex may be formed in sohution (©.8., Cot or Rt analysis) or formed between one pucleic acid
sequence present in sofution and another nucleic acid sequence immobilized on a solid suppart (e.g.,
paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate to which cells

or their macleic acids have been fixed).

17
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The words “insertion” and “addition” refer to changes in an amino acid or micleotide sequence
resulting in the addition of one or more amino acid residues or nucleotides, respectively.

“Immune response” can refer to conditions associated with inflaomation, trauma, immune
disorders, or infectious or genetic disease, etc. These conditions can be characterized by expression of
varions factors, e.g., cytokines, chemokines, and other signaling molecules, which may affect cellular
and systemic defepse systems.

An "fmmunogenic fragment" is a potypeptide or oligopeptide fragment of GPAM which is
capable of eliciting an immune response when introduced into a ]ivjng organism, for example, a
mammal. The term "immunogenic fragment” also incdes any polypeptide or oligopeptide fragment of
GPAM which js useful in any of the antibody production methods disclosed herein or known in the art.

The term “microarray” refers to an arrangement of a plurality of polymcleotides, polypeptides,
or other chemical compounds on a substrate.

The terms “element” and “array element” refer to a polynucleotide, polypeptide, or other
chemical compound having a unique and defined position on a microarray.

The term “modulate” refers to a change in the activity of GPAM. For example, modufation
may cause an increase or a decrease in protein activity, binding characteristics, or any other biological,
fanctional, or immunological properties of GRAM. !

The phrases “mucleic acid” and “nucleic acid sequence” refer to a nucleotide, oligonucleatide.
polynucleotide, or any fragment thereof. These phrases also refer to DNA or RNA of genomic or
synthetic origin which may be single-stranded ar Gouble-stranded and may represent the sense or the
antisense strand, to peptide nucleic acid (PNA), or to any DNA-like or RNA-like material

"Operably linked" refers to the situation in which a first nucleic acid sequence is placed ina
functional relationship with a second nucleic acid sequence. For instance, a promoter is operably
linked to a coding sequence if the promoter affects the transcription or expression of the coding
sequence. Operably linked DNA sequences may be in close proximity or contigunous and, where
necessary to join two protein coding regions, in the same reading frame.

“Peptide mucleic acid” (PNA) refers to an antisense molecule or anti-gene agent which
comprises an oligonucleotide of at least about 5 nucleotides in length linked to a peptide backbone of
amino acid residues ending in Iysine. The terminal lysﬁle confers solubility to the composition. PNAs
preferentially bind complementary single stranded DNA or RNA and stop transcript elongation, and
may be pegylated to extend their lifespan in the cell.

“Post-translational modification” of an GPAM may involve lipidation, glycosylation,
phosphorylation, acetylation, racemization, proteolytic cleavage, and other modifications known in the
art. These processes may occur synthetically or biochemically. Biochemical modifications will vary by

18
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cell type depending on the enzymatic milien of GPAM.

"Probe” refers to micleic acid sequences encoding GPAM, their complements, or fragments
thereof, which are used to detect identical, allelic or related nucleic acid sequences. Probes are
isolated oligonucleotides or polynucieotides attached to a detectable label or reporter molecule. Typical
labels include radioactive isotopes, ligands, chemiluminescent agents, and enzymes. “Primers” are
short micleic acids, usually DNA. oligonucleotides, which may be annealed to a target polymucleotide by
complementary base-pairing. The primer may then be extended along the target DNA strand by a DNA
polymerase enzyme. Primer pairs can be used for amplification (and identification) of a nucleic acid
sequence, e.g., by the polymerase chain reaction (PCR).

Probes and primers as used in the present invention typically comprise at least 15 contiguous
meleotides of a known sequence. In order to enhance specificity, longer probes and primers may also
be employed, such as probes and primers that comprise at least 20, 25, 30, 40, 50, 60, 70, 80, 90, 100,
or at least 150 consecutive nucleotides of the disclosed nucleic acid sequences. Probes and primers may
‘be considerably longer than these examples, and it is understood that any length supported by the
specification, including the tables, figures, and Sequence Listing, may be used.

Methods for preparing and using probes and primers are described in the references, for
example Sambrook, J. et al. (1989) Malecular Cloning: A Laboratory Manual, 2* ed.; vol. 1-3, Cold
Spring Harbor Press, Plainview NY; Aunsubel, F.M. et al. (1987) Current Protocols in Molecular
Biology, Greene Publ. Assoc. & Wiley-Intersciences, New York NY; Innis, M. et al. (1990) PCR
Protocols, A Guide to Methods and Applications, Academic Press, San Diego CA. PCR primer pairs
can be derived from a known sequence, for example, by using computer programs intended for that
purpose such as Primer (Version 0.5, 1991, Whitchead Institnte for Biomedical Research, Cambridge
MA).

Oligonucleotides for use as primers are selected using software known in the art for such
parpose. For example, OLIGO 4.06 software is useful for the selection. of PCR primer pairs of up to
100 nucleotides each, and for the analysis of oligonucleotides and larger polynucleotides of up to 5,000
nucleotides from an input polynucleotide sequence of up to 32 kilobases. Similar primer selection
programs have incorporated additional features for expanded capabilities. For example, the PrimOU

" primer selection program (available to the public from the Genome Center at University of Texas South

‘West Medical Center, Dallas TX) is capable of choosing specific primers from megabase sequences
and is thus useful for designing primers on a genome-wide scope. The Primer3 primer selection
program (available to the public from the Whitebead Institute/MIT Center for Genome Research,
Cambridge MA) aflows the user to input a “mispriming library,” in which sequences to avoid as primer
binding sites are user-specified. Primer3 is useful, in particular, for the selection of oligonucleotides for
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microarrays. (The source code for the latter two primer sefection programs may also be obtained from
their respective sources and modified to meet the user’s specific needs.) The PrimeGen program
(available to the public from the UK Human Genome Mapping Project Resource Centre, Cambridge
UK) designs primers based on multiple sequence alignments, thereby allowing selection of primers that
hybridize to either the most conserved or least conserved regions of aligned nucleic acid sequences.
Hence, this program is useful for identification of both unique and conserved oligonucleotides and
polynucleotide fragments. The oligomcleotides and polymuclectide fragments identified by any of the
above selection methods are usefol in hybridization technologies, for example, as PCR or sequencing
primers, microarray €lements, or specific probes to identify fully or partially complementary
polynucleotides in a sample of nucleic acids. Methods of oligonucleotide selection are not limited to
those described above.

A “recombinant nucleic acid” is a sequence that is not naturaily occurting or has a sequence
that is made by an artificial combination of two or more otherwise separatesd segments of sequence.
This. artificial combination is often accomplished by chemical synthesis or, more commaonly, by the
artificial manipulation of isolated segments of nucleic acids, e.g., by genetic engineering téchniques
such as those described in Sambrook, supra. The term recombinant includes nucleic acids that have
been altered solely by addition, substitution, or deletion of a portion. of the nucleic acid. Frequently, a2
recombinant nucleic acid may include a nucleic acid sequence operably linked to a promoter sequence.
Such a recombinant nucleic acid may be part of a vector that is used, for example, to transform a cell.

Alternatively, such recombinant nucleic acids may be part of a viral vector, e.g., based on a
vaccinia virus, that could be use to vaccinate a mammal wherein the recombinant nucleic acid is
expressed, inducing a protective immunological response in the mamral.

A “regulatory element” refers to a nucleic acid sequence usually derived from untranslated
regions of a gene and includes enhancers, promoters, introns, and 5' and 3’ untranslated regions (UTRs).
Regulatory elements interact with host or viral proteins which control transcription, translation, or RNA
stability.

“Reporter molecules” are chemical or biochemical moieties used for labeling a nucleic acid,
amino acid, or antibody. Reporter molecules include radionuclides; enzymes; fluorescent,
chemiluminescent, or chromogenic agents; substrates; cofactors; inhibitors; magnetic particles; and
other moieties known in the art.

An “RNA eqguivalent,” in reference to a DNA sequence, is composed of the same linear
sequence of micleotides as the reference DNA sequence with the exception that all occurrences of the
nitrogenous base thymine are replaced with uracil, and the sugar backbone is composed of ribose
instead of deoxyribose,
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The term “sample” is used in its broadest sense. A sample suspected of containing GPAM,
mcleic acids encoding GPAM, or fragments thereof may comprise a bodily fluid; an extract from a cell,
chromosome, organelle, or membrane isolated from a cell; a cell; genomic DNA, RNA, or cDNA, in
solution or bound to a substrate; a tissue; a tissue print; efc.

The terms “specific binding” and “specifically binding” refer to that interaction between a
protein or peptide and an agonist, an antibody, an antagonist, a small molecule, or any natural or
synthetic binding composition. The interaction is dependent upon the presence of a particular structure
of the protein, e.g.. the antigenic determinant or epitope, recognized by the binding molecule. For
example, if an antibody is specific for epitope “A,” the presence of a polypeptide comprising the epitope
A, or the presence of free unlabeled A, in a reaction containing free labeled A and the antibody will
reduce the amount of labeled A that binds to the anﬁhody.

The term “substantially purified” refers to nucleic acid or amino acid sequences that are
removed from their natural environment and are isolated or separated, and are at least 60% free,
preferably at least 75% free, and most preferably at least 90% free from other components with which
they are naturally associated.

A “substitution” refers to the replacement of one or more aming acid residues or nucleotides by
different amino acid residues or mucleotides, respectively.

“Substrate’” refers to any suitable rigid or semi-rigid support including membranes, filters,
chips, slides, wafers, fibers, magnetic or nonmagnetic beads, gels, tubing, plates, palymers,
microparticles and capillaries. The substrate can bave a variety of surface forms, such as wells,
trenches, pins, channels and pores, to which polynucleotides or polypeptides are bound.

A “transcript image” refers to the collective pattern of gene expression by a particular cell type
or tissue under given conditions at a given time.

“Transformation” describes a process by which exogenous DNA is introduced into a recipient
cell. Transformation may occur under natnral or artificial conditions according to various methods well
known in the art, and may rely on any known method for the insertion of foreign nucleic acid sequences
into a prokaryotic or eukaryotic host cell. The method for transformation is selected based on the type
of host cell being transformed and may include, but is not limited to, bacteriophage or viral infection,
electroporation, heat shock, lipofection, and particle bombardment. The term “transformed cells”
inchades stably transformed cells in which the inserted DNA, is capable of replication either as an
autonomously replicating plasmid or as part of the host chromosome, as well as transiently transformed
cells which express the inserted DNA or RNA, for limited periods of time.

A “transgenic organism," as used herein, is any organism, including but not limited to

anjmals and plants, in which one or more of the cells of the organism contains heterologous nucleic
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acid introduced by way of human intervention, such as by transgenic techniques well known in the
art. The nucleic acid is infroduced into the cell, directly or indirectly by introduction into a precursor
of the cell, by way of deliberate genetic manipulation, such as by microinjection or by infection with
a recombinant virus. The term genetic manipulation does not include classical cross-breeding, or in
vitro fertilization, but rather is directed to the introduction of a recombinant DNA molecule. The
transgenic organisms contemplated in accordance with the present invention include bacteria,
cyanobacteria, fungi, plants and animals. The isolated DNA of the present invention can be
introduced into the host by methods known in the art, for example infection, transfection,
transformation or transconjugation. Techniques for transferring the DNA of the present invention
into such organisms are widely known and provided in references such as Sambrook et al. (1989),
supra.

A “varjant” of a particular ncleic acid sequence is defined as a nucleic acid sequence having at
least 40% sequence identity to the particular mucleic acid sequence over a certain length of one of the
mucleic acid sequences using blastn with the “BLAST 2 Sequences” tocl Version 2.0.9 (May-07-1999)
set at default parameters. Such a pair of nucleic acids may show, for example, at least 50%, at least
60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at
least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence
identity over a certain defined length. A variant may be described as, for example, an “allelic” (as
defined above), “splice,” “species,” or “polymorphic” variant. A splice variant may have significant
identity to a reference molecule, but will generally have a greater ;)r lesser number of polynuclebtides
due to alternative splicing of exons during mRNA processing. The corresponding polypeptide may
possess additional functional domains or lack domains that are present in the reference molecule.
Species variants are polynucleotide sequences that vary from one species to another. The resulting
polypeptides will generally have significant amino acid identity relative to each other. A polymorphic
variant is a variation in the polynucieotide sequence of a particular gene between individnals of a given
species. Polymorphic variants also may encompass “single nucleotide polymorphisms™ (SNPs) in
which the polymucleotide sequence varies by one nucleotide base. The presence of SNPs may be
indicative of, for example, a certain population, a disease state, or a propensity for a disease state.

A “variant” of a particular polypeptide sequence is defined as a polypeptide sequence having at
least 40% sequence identity to the particular polypeptide sequence over a certain length of one of the
polypeptide sequences using blastp with the "BLAST 2 Sequences” tool Version 2.0.9 (May-07-1999)
set at defanlt parameters. Such a pair of polypeptides may show, for example, atleast 50%, at least
60%, at least 70%, at least 80%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence identity over a
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certain defined length of one of the polypeptides.

THE INVENTION

The invention is based on the discovery of new human G-protein associated molecules
(GPAMD, the polynucieotides encoding GPAM, and the nse of these compaositions for the diagnosis,
treatment, or prevention of cell proliferative and autoimmune/inflammation disorders.

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the invention. Each polynucleotide and its corresponding polypeptide are correlated to a
single Incyte project identification number (Incyte Project ID). Each polypeptide sequence is denoted
by both a polypeptide sequence identification mumber (Polypeptide SEQ ID NO:) and an Incyte
polypeptide sequence number (Incyte Polypeptide ID) as shown. Each polynucleotide sequence is
denoted by both a polynucleotide sequence identification number (Polynucleotide SEQ ID NO:) and an.
Incyte polymcleotide consensus sequence number (Incyte Polynucleotide ID) as shown.

Tz{ble 2 shows sequences with homology to the polypeptides of the invention as identified by
BLAST analysis against the GenBank protein (genpept) database. Columns 1 and 2 show the
polypeptide sequence identification mumber (Polypeptide SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for polypeptides of the invention. Column 3
shows the GenBank identification mumber (Genbank ID NO:) of the nearest GenBank homolog.
Column 4 shows the probability score for the match between each polypeptide and its GenBank
homolog. Column 5 shows the annotation of the GenBank homalog along with relevant citations where
applicable, all of which are expressly incorporated by reference berein.

Table 3 shows various structural features of the polypeptides of the invention. Columns 1 and 2
show the polypeptide sequence identification number (SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for each pelypeptide of the invention.’ Column 3
shows the number of amino acid residues in each polypeptide. Column 4 shows potential
phbosphorylation sites, and column § shows potential glycosylaﬁon.sites, as determined by the MOTIFS
program of the GCG sequence analysis software package {Genetics Computer Group, Madison WI).
Column. 6 shows amino acid residues comprising signature sequences, domains, and motifs. Column 7
shows analytical methods for protein structure/function analysis and in some cases, searchable
databases to which the analytical methods were applied.

Together, Tables 2 and 3 summarize the properties of polypeptides of the invention, and these
properties establish that the claimed polypeptides are G-protein associated molecnles. For example,
SEQ ID NO:1 is 93% identical, from residue M176 to residue 1914, to mouse oncogene ect2 (GenBank
1D g293332) as deternuined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.} The
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BLAST prohability score is 0.0, which indicates the probability of obtaining the observed polypeptide
sequence alignment by chance, SEQ ID NO:1 also contains a RhoGEF domain as determined by
searching for statistically significant matches in the bidden Markov model (HMM)-based PEAM
database of conserved protein family domains. (See Table 3.) Data from MOTIFS and additional
BLAST analyses provide further corrcborative evidence that SEQ ID NO:1 is a guanine mucleotide
exchange factor. SEQ ID NO:2 was analyzed and annotated in a similar manner. The algorithms and
parameters for the analysis of SEQ ID NO:1-2 are described in Table 7.

As shown in Table 4, the full length polynucleotide sequences of the present invention were
assembled using cDNA sequences or coding (exon) sequences derived from genomic DNA, or any
combination of these two types of sequences. Columns 1 and 2 Tist the polynucleotide sequence
identification number (Polynucleotide SEQ ID NO:) and the corresponding Incyte polynucleotide
consensus sequence number (Incyte Polymucleotide ID) for sach polynucleotide of the invention.
Column 3 shows the length of each polynuclectide sequence in basepairs. Column 4 lists fragments of
the polynucleotide sequences which are useful, for example, in hybridization or amplification
technologies that identify SEQ ID NO:3~4 or that distingnish between SEQ ID NO:3-4 and related
polynucleotide sequences. Column 5 shows identification numbers corresponding to cDNA. sequences,
coding sexpiences (exons) predicted from genomic DNA, and/or sequence assemblages comprised of
both ¢cDNA and genomic DNA. These sequences were used to assemble the full length polynucleotide
sequences of the invention, Columns 6 and 7 of Table 4 show the nucleotide start (5') and stop (3')
positions of the cDNA sequences in column 5 relative to their respective full length sequences.

The identification numbers in Column 5 of Table 4 may refer specifically, for example, to
Incyte cDNAs along with their corresponding cDNA libraries. For example, 1272420F1 is the
identification number of an Incyte cDNA sequence, and TESTTUTO2 is the cDNA library from which
it is derived. Tncyte cDNAs for which cDNA Tibraries are not indicated were derived from pooled
cDNA libraries (e.g., SCIA00029V1). Alternatively, the identification numbers in ¢olumn 5 may refer
to GenBank cDNAs or ESTs which contributed to the assembly of the full length polynucleotide
sequences. Alfernatively, the identification mumbers in column 5 may refer to coding regions predicted
by Genscan analysis of genomic DNA. The Genscan-predicted coding sequences may have been edited
prior to assembly. (See Example IV.) Alternatively, the identification numbers in colomn 5 may refer
o assemblages of both cDNA and Genscan-predicted exons brought together by an “exon stitching”
algorithm. (See Example V.) Alternatively, the identification oumbers in calumn 5 may refer to
assemblages of both cDNA and Genscan-predicted exons brought together by an “exon-stretching™
algorithm. (See Example V.) In some cases, Incyte cDNA coverage redundant with the sequence
coverage shown in column 5 was obtained to confirm the final consensus polynucleotide sequence, but
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the relevant Incyte cDNA identification numbers are not shown.

Table 5 shows the representative cDNA libraries for those full length polynucleatide sequences
which were assembled using Incyte cDNA sequences. The representative cDNA library is the Incyte
¢DNA library which is most frequently represented by the Incyte cDNA sequences which were used to
assemble and confirm the above polynucleotide sequences. The tissues and vectors which were used to
construct the cDNA libraries shown in Table 5 are described in Table 6.

The invention also encompasses GPAM variants. A preferred GPAM variant is one which has
at Jeast about 80%, or alternatively at least about 90%, or even at least about 95% amino acid sequence
identity to the GPAM amino acid sequence, and which. contains at least one functional or structural
characteristic of GPAM.

The invention also encompasses polynucleotides which encode GPAM. In a particular
embodiment, the invention encompasses a polynucieotide sequence comprising a sequence selected from
the group consisting of SEQ 1D NO:3-4, which encodes GPAM. The polynucleotide sequences of SEQ
1D NO:3-4, as presented in the Sequence Listing, embrace the equivalent RNA sequences, wherein
occurrences of the nitrogenous base thymine are replaced with uracil, and the sugar backbone is
composed of ribose instead of deoxyribose.

The invention also encompasses a variant of a polynucleotide sequence encoding GPAM. In
particular, such a variant polynucleotide sequence will have at least about 70%, or alternatively at least .
about 85%, or even at Jeast about 95% polynucleotide sequence identity to the polynuclectide sequence
encoding GPAM. A particular aspect of the invention encompasses a variant of a polynucleotide
sequence comprising a sequence selected from the group consisting of SEQ ID NO:3-4 which has at
least about 70%, or alternatively at least about 85%, or even at least about 95% polynucleotide
sequence identity to a nucleic acid sequence selected from the group consisting of SEQ ID NO:3-4.

Any ope of the polynucleotide variants described above can encode an amino acid sequence which
contains at least one functional or stroctural characteristic of GPAM.

It will be appreciated by those skilled in the art that as a result of the degeneracy of the genetic
code, a multitude of polynucleotide sequences encoding GPAM, some bearing minimal similarity to the
polynucleotide sequences of any known and naturally occurring gene, may be produced. Thus, the
invention contemplates each and every possible variation of polynucleotide sequence that conld be made
by selecting combinations based on possible codon choices. These combinations are made in.
accordance with the standard triplet genetic code as applied to the polynucleotide sequence of naturally
occurring GPAM, ang all such variations are to be considered as being specifically disclosed.

Although nucleotide sequences which encode GPAM and its variants are generally capable of
hybridizing to the nucleotide sequence of the naturally occurring GPAM under appropriately selected
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conditions of stringency, it may be advantageons to prodnce nucleotide sequences encoding GPAM or
its derivatives possessing a substantially different codon usage, e.g., inclusion of non-naturally
aceurring codons. Codons may be selected to increase the rate at which expression of the peptide
occurs in a particular prokaryotic or enkaryatic host in accordance with the frequency with which
particular codons are utilized by the bost. Other reasons for substantially altering the nucleotide
sequence encoding GPAM and its derivatives without altering the encoded amino acid sequences include
the production of RNA. transcripts having more desirable properties, such as a greater balf-life, than
transcripts produced from the naturally occnrring sequence.

The invention also encompasses production of DNA. sequences which encode GPAM and
GPAM derivatives, or fragments thereof, entirely by synthetic chemistry. After production, the
synthetic sequence may be inserted ibto any of the many available expression vectors and cell systems
using reagents well known in the art, Moreover, synthetic chemistry may be used to introduce
mutations into a sequence encoding GPAM or any fragment thereof.

Also encompassed by the invention are polynucleotide sequences that are capable of
hybridizing to the claimed polynucleotide sequences, and, in particular, to those shown in SEQ ID
NO:3-4 and fragments thereof under various conditions of stringency. (See, e.g., Wahl, G.M. and S.L.
Berger (1987) Methods Enzymol. 152:399-407; Kimmel, A R. (1987) Methods Enzymol. 152:507-
511.) Hybridization conditions, including annealing and wash conditions, are described in ~
“Definitions.”

Methods for DNA sequencing are well known in the art and may be used to practice any of the
embodiments of the invention. The methods may employ such enzymes as the Klenow fragment of
DNA. polymerase I, SEQUENASE (US Biochemical, Cleveland OH), Taq polymerase (Applied
Biosystems), thermostable T7 polymerase {(Amersham Pbarmacia Biotech, Piscataway NI), or
combinations of polymerases and proofreading exomcleases such as those found in the ELONGASE
amplification system (Life Technologies, Gaithersburg MD). Preferably, sequence preparation is
automated with machines such as the MICROLAB 2200 liquid transfer system (Hamilton, Reno NV),
PTC200 thermal cycler (MJ Research, Watertown MA) and ABI CATALYST 800 thermal cycler
(Applied Biosystems). Sequencing is then carried out using either the ABI 373 or 377 DNA sequencing
systern (Applied Biosystems), the MEGABACE 1000 DNA. sequencing system (Molecular Dynamics,
Sunnyvale CA), or other systenss known in the art. The resulting sequences are analyzed using a
variety of algorithms which are well known in the art. (See, e.g., Ausubel, F.M. (1997) Short Protocols
in Molecular Biglogy, John Wiley & Sons, New York NY, unit 7.7; Meyers, R.A. (1995) Molecular
Biology and Biotechnology, Wiley VCH, New York NY, pp. 856-853.)

The nucleic acid sequences encoding GPAM may be extended utilizing 2 partial nucleotide
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sequence and employing various PCR-based methods kaown it the art to detect upstream sequences,
such as promoters and regulatory elemenis. For example, one method which may be employed,
restriction-site PCR, nses universal and nested primers to amplify unknown sequence from genomic
DNA within a cloning vector. (See, e.g., Sarkar, G. (1993) PCR Methods Applic. 2:318-322.)
Another method, inverse PCR, uses primers that extend in divergent directions to amplify unknown
sequence from a circularized template. The template is derived from restriction fragments comprising a
known genomic locus and surrounding sequences. (See, e.g., Triglia, T. et al. (1988) Nucleic Acids
Res. 16:8186.) A third method, capture PCR, involves PCR amplification of DNA fragments adjacent
to known sequences in buman and yeast artificial chromosome DNA. (See, e.g., Lagerstrom, M. et al.
{1991) PCR Methods Applic. 1:111-118.) In this method, multiple restriction enzyme digestions and
ligations may be used to insert an engineered double-stranded sequence into a region of unknown
sequence before performing PCR. Other methods which may be used to retrieve unknown sequences
are known in the art. (See, e.g., Parker, J.D. et al. (1991) Nucleic Acids Res. 19:3055-3060).
Additionally, one may use PCR, nested primers, and PROMOTERFINDER libraries (Clontech, Palo
Alto CA) to walk genomic DNA. This procedure avoids the need to screen libraries and is useful in
finding intron/exon junctions. For all PCR-based methods, primers may be designed using
commercially available software, such as OLIGO 4.06 primer analysis software (National Biosciences,
Plymouth MN) or another appropriate program, to be about 22 to 30 nucleotides in length, to have 2
GC content of about 50% or more, and to anneal to the template at temperatures of about 68°C io
72°C.

‘When screening for full length cDNAs, it is preferable to use libraries that have been

. size-selected to include larger cDNAs. In addition, random-primed libraries, which often include

sequences containing the 5' regions of genes, are preferable for situations in which an oligo d(T) library
does not yield a full-dength cDNA. Genomie libraries may be useful for extension of sequence into 5
non-transcribed regulatory regions.

Capillary electrophoresis systems which are commercially available may be used to analyze the
size or confirm the macleotide sequence of sequencing or PCR products. In particolar, capillary
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide-
specific, laser-stimulated finorescent dyes, and a charge coupled device camera for detection of the
emitted wavelengths. Output/light intensity may be converted to electrical signal using appropriate
software (e.g., GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and the entire
process from loading of samples to computer analysis and electronic data display may be computer
controfled. Capillary electrophoresis is especially preferable for sequencing small DNA fragments
which may be present in Timited amounts in a particular sample.
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In another embodiment of the invention, polynucleotide sequences or fragments thereof which
encode GPAM may be cloned in recombinant DNA molecules that direct expression of GPAM, or
fragments or functional equivalents thereof, in appropriate host cells. Due to the inherent degeneracy of
the genetic code, other DNA sequences which encode substantially the same or a functionally equivalent
amino acid sequence may be produced and used to express GPAM.

The nucleotide sequences of the present i ion can be engi using ds generally

known in the art in order to alter GPAM-encoding sequences for a variety of purposes including, but
not limited to, modification of the cloning, processing, and/or expression of the gene product. DNA
shuffling by random fragmentation and PCR reassembly of gene fragments and synthetic
dligonucleotides may be used to engineer the mucleotide sequences. For example, oligonucleotide-
mediated site-directed mutagenesis may be used to infroduce mutations that create new restriction sites,
alter ghycosylation patterns, change codon preference, produce splice variants, and so forth.

The nucleotides.of the present invention may be subjected to DNA shuffling techniques such
as MOLECULARBREEDING (Maxygen Inc., Santa Clara CA; described in U.S. Patent Number
5,837,458, Chang, C.-C. et al. (1999) Nat. Biotechnol. 17:793-797; Christians, F.C. et al. (1999) Nat.
Biotechnol. 17:259-264; and Crameri, A. et al. (1996) Nat. Biotechnol. 14:315-319) to'alter or
improve the biological properties of GPAM, such as its biological or enzymatic activity or its ability
to bind to other molecules or compounds. DNA shuffling is a process by which a library of gene
variants is produced using PCR-mediated recombination of gene fragments. The library is then
subjected to selection or screening procedures that identify those gene variants with the desired
properties. These prefemed variants may then be pooled and further subjected to recursive rounds of
DNA shuffling and selection/screening. Thus, genetic diversity is created through "artificial”
‘breeding and rapid molecular evolution. For example, fragments of a single gene containing random.
point mutations may be recombined, screened, and then reshuffled until the desired properties are
optimized. Alternatively, fragments of a given gene may be recombined with fragments of
homologous genes in the same gene family, either from the same or different species, thereby
maximizing the genetic diversity of multiple naturally occurring genes in a directed and controllable
manner.

Tn another embodiment, sequences encoding GPAM may be synthesized, in whole or in part,
using chemical methods well known in the art. (See, e.g., Caruthers, M.H. et al. (1980) Nucleic Acids
Symp. Ser. 7:215-223; and Horn, T. et al. (1980) Nucleic Acids Symp. Ser. 7:225-232.) Alternatively,
GPAM itself or a fragment thereof may be synthesized nsing chemical methods. For example, peptide
synthesis can be performed using various sohition-phase or solid-phase techniques. (See, e.g.,
Creighton, T. (1984) Proteins, Structures and Molecular Properties, WH Freeman, New York NY, pp.
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55-60; and Rob&ge, 1.Y. et al. (1995) Science 269:202-204.) Automated synthesis may be achieved
using the ABI 431A peptide synthesizer (Applied Biosystems). Additionally, the amino acid sequence
of GPAM, ar any part thereof, may be altered during direct synthesjs and/or combined with sequences
from other proteins, or any part thereof, to produce a variant polypeptide or a polypeptide having a
sequence of a naturally occurring polypeptide.

The peptide may be substantially purified by preparative high performance liquid
chromatography. (See, e.g., Chiez, R.M. and F.Z. Regnier (1990) Methods Enzymol. 182:392-421.)
The cqmposition of the synthetic peptides may be confirmed by amino acid analysis or by sequencing,
(See, e.g., Creighton, supra, pp. 28-53.)

In order to express a biclogically active GPAM, the nucleotide sequences encoding GPAM or
derivatives thereof may be inserted into an appropriate expression vector, i.e., a vector which contains
the necessary elements for transcriptional and translational control of the inserted coding sequence in a
suitable host. These elements include regulatory sequences, sach as ephancers, constitutive and
inducible promoters, and 5’ and 3’ untranslated regions in the vector and in polynucleotide sequences
encoding GPAM. Such elements may vary in their strength and specificity. Specific initiation signals
may also be used to achieve more efficient translation of sequences encoding GPAM. Such signals
inchude the ATG initiation codon and adjacent sequences, e.g. the Kozak sequence. In cases where
sequences encoding GPAM and its initiation codon and upstream regulatory sequences are inserted into
the appropriate expression vector, no additional transcriptional or translational control signals may be
needed. However, in casés where only coding sequence, or a fragment thereof, is inserted, exogenous
translational control signals including an in-frame ATG initiation codon should be provided by the
vector. Exogenous translational elements and initiation codons may be of various origins, both nataral
and synthetic. The efficiency of expression may be enhanced by the inclusion of enhancers appropriate
for the particular host cell system used. (See, e.g., Scharf, D. et al. (1994) Results Probl. Cell Differ.
20:125-162.)

Methods which are well known to those skilled in the art may be used to construct expression
vectors containing sequences encoding GPAM and appropriate transcriptional and translational control

elements. These methods include in vitro recombinant DNA iques, synthetic techniques, and in
vivo genetic recombination. (See, e.g., Sambrook, I. et al. (1989) Molecular Cloning, A Laboratory
Manual, Cold Spring Harbor Press, Plainview NY, ch. 4, 8, and 16-17; Ausubel, F.M. et al. (1995)
Current Protocols in Molecular Biology, Jobn Wiley & Sons, New York NY, ch. 9, 13, and 16.)

A variety of expression vector/host systems may be utilized to contain and express sequences
encoding GPAM. These include, but are not limited to, microorganisms such as bacteria transformed
with recombinant bacteriophage, plasmid, or cosmid DNA. expression vectors; yeast transformed with
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yeast expression vectors; insect cell systems infected with viral expression vectars (e.g., baculovirus);
plant cell systems transformed with viral expression vectors (e.g., cauliflower mosaic virus, CaMV, or
tobacco mosaic virus, TMV) or with bacterial expression vectars (e.g., Ti or pBR322 plasmids); or
animal cell systems. (See, e.g., Sambrook, supra; Ausubel, supra; Van Heeke, G. and S.M. Schuster
(1989) J. Biol. Chem. 264:5503-5509; Engelhard, E.K. et al. (1994) Proc. Natl. Acad. Sci. USA
91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945; Takamatsu, N. (1987) EMBO
J. 6:307-311; The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New
York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Natl. Acad. Sci. USA 81:3655-3659; and
Harrington, I.J. et al. (1997) Nat. Genet. 15:345-355.) Expression vectors derived from retroviruses,
adenoviruses, or herpes or vaccinia viruses, or from various bacterial plasmids, may be used for
delivery of nucleotide sequences to the targeted organ, tissue, or cell population. (See, e.g., Di
Nicola, M. et al. (1998) Cancer Gen. Ther. 5(6):350-356; Yu, M. et al. (1993) Proc. Natl. Acad. Sci.
USA 90(13):6340-6344; Buller, R.M. et al. (1985) Nature 317(6040):813-815; McGregor, D.P. et al.
(1994) Mol. Immunol. 31(3):219-226; and Verma, L.M. and N. Somia (1997) Nature 389:239-242.)
The invention is not limited by the host cell employed.

In bacterial systems, a nuber of cloning and expression vectors may be selected depending
wpon the use intended for polynucleotide sequences encoding GPAM. For example, routine cloning,
subcloning, and propagation of polynucleotide sequences encoding GPAM can be achieved using a
multifunctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT! plasmid
(Life Technologies). Ligation of sequences encoding GPAM into the vector’s multiple cloning site
disrupts the lacZ gene, allowing 2 célorimetric screening procedure for identification of transformed
bacteria containing recombinant molecules. In addition, these vectors may be useful for in vitrg

transcription, dideoxy sequencing, single strand rescue with helper phage, and creation of nested
deletions in the cloned sequence. (See, e.g., Van Heeke, G. and S.M. Schuster (1989) I. Biol. Chem.
264:5503-5509,) When large quantities of GPAM are needed, ¢.g. for the production of antibodies,
vectors which direct high level expression of GPAM may be used. For example, vectors containing the
strong, inducible SP6 or T7 bacteriophage promoter may be used,

Yeast expression systems may be used for production of GPAM. A number of vectors
containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH
promoters, may be used in. the yeast Saccharomyces cerevisiae or Pichia pastoris. In addition, such
vectors direct either the secrefion or intracellular retention of expressed proteins and enable integration
of foreign sequences into the host genome for stable propagation. (See, e.g., Ausubel, 1995, supra;
Bitter, G.A. et al. (1987) Methods Enzymol. 153:516-544; and Scorer, C.A. et al. (1994)
Bio/Technology 12:181-184.)
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Plant systems may also be used for expression of GPAM. Transcription of sequences encoding
GPAM may be driven by viral promoters, e.g., the 35S and 19S5 promoters of CaMV used alone or in
combination with the omega leader sequence from TMV (Takamatsu, N. (1987) EMBO J. 6:307-311).
Alternatively, plant promoters such as the small subunit of RUBISCO or heat shock promoters may be
used. (See, e.g., Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Brogiie, R. et al. (1984) Science
224:838-843; and Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-105.) These constructs can.
be introduced into plant cells by direct DNA. transformation ar pathogen-mediated transfection. (See,
e.g., The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New York NY, pp.
191-196.)

In mammalian cells, a number of viral-based expression systems may be utilized. In cases
where an adenovirus is used as an expression vector, sequences encoding GPAM may be ligated into an
adenovirus transcription/transiation complex. consisting of the late promoter and tripastite leader
sequence. Insertion in a non-essential E1 or E3 region of the viral genome may be used to obtain
infective virus which expresses GPAM in host cells. (Seg, e.g., Logan, J. and T. Shenk (1984) Proc.
Natl. Acad. Sci. USA 81:3655-3659.) In addition, transcription enbancers, such as the Rous sarcoma
virus (RSV) eshancer, may be used to increase expression in mammalian host cells. SV40 or EBV-
‘based vectors may also be vsed for high-level protein expression.

Human artificial chromosomes (HACS) may also be employed to deliver larger fragments of
DNA than can be contained in and expressed from a plasmid. HACs of about 6 kb o 10 Mb are
constructed and delivered via conventional delivery methods (liposomes, polycationic amino polymers,
or vesicles) for therapeutic purposes. (See, e.g., Harrington, I.J. et al. (1997) Nat. Genet. 15:345-355.)

For long term production of recombii proteins in ian systems, stable expression of
GPAM in cell lines is preferred. For example, sequences encoding GPAM can be transformed into cell
lines using expression vectors which may contain viral origins of replication and/or endogenous
expression elements and a selectable marker gene on the same or on a separate vector. Following the
introduction of the vector, cells may be allowed to grow for about 1 to 2 days in enriched media before
being switched to selective media. The purpose of the selectable marker is to confer resistance to a
selective agent, and its presence allows growth and recovery of cells which successfully express the
introduced sequences. Resistant clones of stably transformed cells may be propagated using tissue
culture techniques appropriate to the cell type.

Any number of selection systems may be used to recover transformed cell lines. These include,
but are not Himited to, the herpes simplex virus thymidine kinase and adenine phosphoribosyltransferase
genes, for use in t& and apr” cells, respectively. (See, e.g., Wigler, M. et al. (1977) Cell 11:223-232;
Lowy, L et al. (1980) Cell 22:317-823.) Alsa, antimetabolite, antibiotic, or herbicids resistance can be
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used as the basis for selection. For example, dhfr confers resistance to methotrexate; neo confers
resistance to the aminoglycosides neomycin and G-418; and «ls and par confer resistance to
chlorsulfaron and phosphinotricin acetyltransferase, respectively. (See, e.g., Wigler, M. et al. (1980}
Proc. Natl. Acad. Sci. USA.77:3567-3570; Colbere-Garapin, F. et al. (1981) J. Mol. Biol. 150:1-14.)
Additional selectable genes have been described, e.g., trpB and hisD, which alter ceflular requirements
for metabolites. (See, e.g., Hartman, S.C. and R.C. Mulligan (1988) Proc. Natl. Acad. Sci. USA
85:8047-8051.) Visible markers, e.g., anthocyanins, green fluorescent proteins (GFP; Clontech), B
glucuronidase and its substrate 3-gincuronide, or luciferase and its substrate Inciferin may be used.
These markers can be used not only to identify transformants, but also to quantify the amount of
transient or stable protein expression attributable to a specific vector system. (See, e.g., Rhodes, C.A.
(1995) Methods Mal. Biol. 55:121-131.)

Although the presence/absence of marker gene expression suggests that the gene of interest is
also present, the presence and expression of the gene may need to be confirmed. For example, if the
sequence encoding GPAM is inserted within a marker gene sequence, transformed cells containing
sequences encoding GPAM can be identified by the absence of marker gene function. Alternatively, a
marker gene can be placed in tandem with a sequence encoding GPAM under the control of a single
promoter. Expression of the marker gene in response to induction or selection usually indicates
expression of the tandem gene as well.

In general, host cells that contain the nucleic acid sequence encoding GPAM and that express
GPAM may be identified by a variety of procedures known to those of skill in the art. These
procedures include, but are not limited to, DNA-DNA or DNA-RNA hybridizations, PCR
amplification, and protein bioassay or immunoassay techniques which include membrane, solution, or ‘
<chip based technologies for the detection and/or quantification of mucleic acid or protein sequences.

Tmmunological methods for detecting and measuring the expression of GPAM using either
specific polyclonal or monocional antibodies are known in the art. Examples of such techniques include
enzyme-linked immunosorbent assays (ELISAs), radiolmmunoassays (RIAs), and fluorescence
activated cell sorting (FACS). A two-site, monoclonal-based immunoassay utilizing monoclonal
antibodies reactive to two non-interfering epitopes on GPAM is preferred, but a competitive binding
assay may be employedt. These and other assays are well known in the art. (See, e.g., Hampton, R. et
al. (1990} §eroiogical Methads. a Laboratory Manual, APS Press, St. Paul MN, Sect. IV; Coligan, J.E.
et al. (1997) Current Protocels in Immunalogy, Greene Pub. Associates and Wiley-Interscience, New
York NY; and Pound, J.D. (1998) Immunochemical Protocols, Homana Press, Tatowa NJI.)

A wide vatiety of labels and conjugation techniqnes are known by those skilled in the art and
may be used in various nucleic acid and amino acid assays. Means for producing labeled hybridization
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or PCR probes for detecting sequences related to polymucieotides encoding GPAM include
aligolabeling, nick transtation, end-labeling, or PCR amplification using a labeled nucleotide.
Alternatively, the sequences encoding GPAM, or any fragments thereof, may be cloned into a vector for
the production of an mRNA probe. Such vectors are known in the art, are commercially available, and
may be used to synthesize RNA probes in vitro by addition of an appropriate RINA polymerase such as
T7, T3, or SPG and labeled mcleotides. These procedures may be conducted using a variety of
commercially available kits, such as those provided by Amersham Pharmacia Biotech, Promega
(Madison W1), and US Biochemical. Suitable reporter molecules or labels which may be used for ease
of detection include radionuclides, enzymes, fluorescent, chemiluminescent, or chromogenic agents, as

well as substrates, cofactors, inhibitors, magnetic particles, and the like.

Host celis transformed with nucleotide sequences encoding GPAM may be cultured under
conditions suitable for the expression and recovery of the protein from cell culture. The protein
produced by a transformed cell may be secreted or retained intracellularly depending on the sequence
and/or the vector used. As will be understood by those of skill in the art, expression vectors containing
polynucleotides which encode GPAM may be designed to contain signal sequences which direct
secretion of GPAM through a prokaryotic or enkaryotic cell membrane.

In addition, a host cell strain may be chosen for its ability to modulate expression of the
inserted sequencés or to process the expressed protein in the desived fashion. Such modifications of the
polypeptide inclnde, but are not Timited to, acetylation, carboxylation, glycosylation, phosphorylation,
lipidation, and acylation. Post-translational processing which cleaves a “prepro” or “pro” form of the
protein may alsa be used to specify protein targeting, folding, and/or activity. Different host cells
which have specific cellular machinery and characteristic mechanisms for post-translational activities
(e.g., CHO, HeLa, MDCK, HEK293, and WI38) are available from the American Type Cﬁlture
Collection (ATCC, Manassas VA) and may be chosen to ensure the correct modification and processing
of the foreign protein.

In another embodiment of the invention, natural, modified, or recombinant mcleic acid
sequences encoding GPAM may be ligated to a beterologous sequence resulting in translation of 4
fusion protein in any of the aforementioned host systems. For example, a chimeric GPAM protein
containing a heterologous mojety that can be recognized by a commercially available antibody may
facilitate the screening of peptide libraries for inhibitors of GPAM activity. Heterologous protein and
peptide moieties may also facilitate purification of fusion proteins using commercially available affinity
matrices. Such moieties include, but are not limited to, glutathione S-fransferase (GST), maltose
binding protein (MBP), thioredoxin (Trx), calmodulin binding peptide (CBP), 6-His, FLAG, ¢c-myc, and
hemagglutinin. (HA). GST, MBP, Tix, CBP, and 6-His enable purification of their cognate fusion
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proteins on immobilized glutathione, maltose, phenylarsine oxide, calmodulin, and metal-chelate resins,
respectively. FLAG, c-myce, and hemagglutinin (HA) enable immunoaffinity purification of fusion
proteins using commercially available monoclonal and polyclonal antibodies that specifically recognize
these epitope tags. A. fusion protein may also be engineered to contain a proteolytic cleavage site
Tocated between the GPAM encoding sequence and the heterclogous protein seguence, so that GPAM
may be cleaved away from the heterologous moiety following purification. Methods for fusion protein.
expression and purification are discussed in Ausubel (1995, supra, ch. 10). A variety of commercially
available Kits may also be used to facilitate expression and purification of fusion proteins.

» In a further embodiment of the invention, synthesis of radiolabeled GPAM may be achieved in
vitro using the TNT rabbit reticulocyte Jysate or wheat germ extract system (Pmméga). These systems
couple trapscription and trapslation of protein-coding sequences operably associated with the T7, T3, or
SP6 promoters. Translation takes place in the presence of a radiolabeled amino acid precursor, for
example, **S-methionine.

GPAM of the present invention or fragments thereof may be nsed to screen for compounds
that specifically bind to GPAM. At least one and up to a plurality of test compounds may be
screened for specific binding to GPAM. Examples of test compounds include antibodies,
oligonucleotides, proteins (e.g., receptors), or small molecules.

In one embodiment, the compound thus identified is closely related to the natural ligand of
GPAM, e.g., aligand or fragment thereof, a natoral substrate, a structural or functional mimetic, or a
natural binding partner. (See, e.g., Co]ige;n, JE. et al. (1991) Current Protocols in Immunology 1(2):
Chapter 5.) Similarly, the compound can be closely related to the nataral receptor to which GPAM
binds, or to at least a fragment of the receptor, e.g., the ligand binding site. In either case, the
compound can be rationally designed using known techniques, In one embodiment, screening for
these compounds involves producing appropriate cells which express GPAM, either as a secreted
protein or on the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E.
coli. Cells expressing GPAM or cell membrane fractions which contain GPAM are then contacted
with a test compound and binding, stiraulation, or inhibition of activity of either GPAM or the
compound is analyzed.

An assay may simply test binding of a test compound to the polypeptide, wherein binding is
detected by a flucrophore, radioisotope, enzyme conjugate, or other detectable label. For example,
the assay may comprise the steps of combining at least ope test compound with GPAM, either in
solution or affixed to a solid support, and detecting the binding of GPAM to the compound.
Alternatively, the assay may detect or easure binding of a test compound in the presenice of a
Iabeled competitor. Additionally, the assay may be carried ont using cell-free preparations, chemical
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Jibraries, or natural product mixtures, and the test compound(s) may be free in solution or affixed to a
solid support.

GPAM of the present invention ar fragments thereof may be used to screen for compounds
that modulate the activity of GPAM. Such Compounds may include agonists, antagonists, or partial
or inverse agonists. In one embodiment, an assay is performed under conditions permissive for GPAM
activity, wherein GPAM is combined with at least one test compound, and the activity of GPAM in the
presence of a test compound is compared with the activity of GPAM in the absence of the test
compound. A change in the activity of GPAM in the presence of the test compound is indicative of a
compound that modulates the activity of GPAM. Alternatively, a test compound is combined with an
in vitro or cell-free system comprising GPAM under conditions suitable for GPAM activity, and the
assay is performed. In either of these assays, a test compound which modulates the activity of GPAM
may do so indirectly and need not come in direct contact with the test compound. At least one and up to
a plurality of test compounds may be screened.

In another embodiment, polynuclectides encoding GPAM or their mammalian hamologs may be
“knocked out™ in an animal model system using homologous recombination in embryonic stem (ES)
cells. Such techniques are well known in the art and are useful for the generation of animal models of
human disease. (See, e.g., U.S. Patent Number 5,175,383 and U.S, Patent Number 5,767,337.) For
example, mouse ES cells, such as the mouse 129/SvJ cell ling, are derived from the early mouse embryo
and grown in culture. The ES cells are transformed with a vector containing the gene of interest
disrupted by a marker gene, e.g., the neomycin phospbotransferase gene (neo; Capecchi, M.R. (1989)
Science 244:1288-1292), The vector integrates into the corresponding region of the host genome by
homologous recombination. Alternatively, bomologous recombination takes place using the Cre-loxP
system to knockout a gene of interest in a tissue- or developmental stage-specific manner (Marth, J.D.
(1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic Acids Res. 25:4323-4330).
Transformed ES cells are identified and microinjected into mouse cell blastocysts such as those from
the C57BL/G mouse strain. The blastocysts are surgically transferred to psendopregnant dams, and the
resulting chimeric progeny are genotyped and bred to produce heterozygous or homozygous strains.
Transgenic animals thus generated may be tested with potential therapeutic or toxic agents.

Palynucleotides encoding GPAM may also be manipulated in vitrg in ES cells derived from
human blastocysts. Human ES cells have the potential to differentiate into at Ieast eight separate cell
lineages including endoderm, mesodermm, and ectodermal cell types. These cell lineages differentiate
into, for example, neural cells, hematopoietic lineages, and cardiomyocytes (Thomson, J.A. et al. (1998)
Science 282:1145-1147).

Palynucleotides encoding GPAM can also be used to create “knockin” humanized animals
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(pigs) or transgenic animals ¢mice or rats) to model uman disease. With kunockin technology, a region.
of a polynucleotide encoding GPAM is injected into animal ES cells, and the injected sequence
integrates into the animal cefl genome. Transformed cells are injected into blastulae, and the blastulae
are implanted as described above. Transgenic progeny or inbred lines are studied and treated with
potential pharmaceutical agents to obtain information on treatment of a human disease. Alternatively, a
mammal inbred to overexpress GPAM, e.g., by secreting GPAM in ifs milk, may also serve as a
convenient source of that protein (Janne, J. et al. (1998) Biotechnol. Annu. Rev. 4:55-74).
THERAPEUTICS

Chemical and structural similarity, e.g., in the context of sequences and motifs, exists
between regions of GPAM and G-protein associated molecules. Therefore, GPAM appears to play a
role in cell proliferative and autoimmune/inflammation disorders. In the treatment of disorders
associated with increased GPAM expression or activity, it is desirable to decrease the expression or
activity of GPAM. Inthe treatment of disorders associated with decreased GPAM expression or
activity, it is desirable to increase the expression or activity of GPAM.

Therefore, in one embodiment, GPAM or a fragment or derivative thereof may be
administered to a subject to treat or prevent a disorder associated with decreased expression ar
activity of GPAM. Exampies of such disorders include, but are not limited to, a cell proliferative
disorder such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirrhosis, hepatitis, mixed
connective tissue disease (MCTD), myelofibrosis, paroxysmal nocturnat hemoglobinuria, polycythemia
vera, psoriasis, primary thrombocythemia, and cancers including adetiocarcinoma, leukemia,
Iymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of the adrenal
gland, bladder, bone, bone marrow, brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract,
heart, kidoey, liver, Tung, Tuscle, ovary, pancreas, parathyroid, penis, prostate, salivacy glands, skin,
spleen, testis, thymus, thyroid, and uterus; and an antoimmune/inflammation disorder such as acquired
imomnodeficiency syndrome (AIDS), Addison’s disease, adult respiratory distress syndrome, allergies,
ankylosing spondylitis, amyloidosis, anemia, asthima, atherosclerosis, autoinmmune hemolytic anemia,
autoimmune thyroiditis, antoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy
(APEQED), bronchitis, cholecystitis, contact dermatitis, Crohn's disease, atopic dermatitis,
dermatomyositis, diabetes mellitus, emphysema, episodic lymphopenia with Iymphocytotoxins,
erythroblastosis fetalis, erythema nodosum, atrophic gastritis, glomeruionephritis, Goodpasture’s
syndrome, gout, Graves’ disecase, Hashimoto’s thyroiditis, hypereosinophilia, irritable bowel syndrome,
multiple sclerosis, myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis,
osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s syndrome, rhenmatoid arthritis,

scleroderma, Sjégren’s syndrome, systemic anaphylaxis, systemic upus erythematosus, systemic
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sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis, Werner syndrome, commplications of
canger, inflammation caused by hemodialysis and extracorporeal circulation, viral, bacterial, fungal,
parasitic, protozoal, and helmintbic infections, and inflamnmation caused by travma.

In another embodiment, a vector capable of expressing GPAM or a fragment or derivative
thereof may be administered to a subject to treat or prevent a disorder associated with decreased
expression or activity of GPAM including, but not limited to, those described above.

In a further embodiment, a composition comprising a substantially purified GPAM in
conjunction with a suitable pharmacentical carrier may be administered to a subject to treat or prevent a
disorder associated with decreased expression or activify of GPAM including, but not limited to, those
provided above.

In still another embodiment, an agonist which modulates the activity of GPAM may be
administered to a subject to treat or prevent a disorder associated with decreased expression or activity
of GPAM including, but not Jimited to, those listed above.

In a further embodiment, an antagonist of GPAM may be administered to a subject to treat or
prevent a disorder associated with increased expression or activity of GPAM. Examples of such
disorders include, but are not limited to, those cell proliferative and autoimnmne/inflammation disorders
described above. Inone aspect, an antibody which specifically binds GPAM may be used directly as an
antagonist or indirectly as a targeting or delivery mechanism for bringing a pharmaceutical agent to
cells or tissnes which express GPAM., .

In an additional embodiment, a vector expressing the complement of the polynucleotide
encoding GPAM may be administered to a subject to treat or prevent a disorder associated with
increased expression or activity of GPAM including, but not limited to, those described above.

In other embodiments, any of the proteins, antagonists, antibodies, agonists, complementary
sequences, or vectars of the invention may be administered in combination with other appropriate
therapentic agents. Selection of the appropriate agents for use in combination therapy may be made by
one of ordinary skill in the art, according to conventional pharmaceutical principles. The combination
of therapentic agents may act synergistically to effect the treatment or prevention of the various
disorders described above. Using this approach, one may be able to achieve therapeutic efficacy with
Tower dosages of each agent, thus reducing the potential for adverse side effects.

An antagonist of GPAM may be produced nsing methods which are generally known in the art,
In particular, purified GPAM may be used to prodnce anfibodies or to screen libraries of
pharmaceutical agents to identify those which specifically bind GPAM. Axtibodies to GPAM may also
be generated using methods that are well known in the art. Such antibodies may include, but are not
limited to, polyclonal, monoclonal, chimeric, and single chain antibodies, Fab fragments, and fragments
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produced by a Fab expression library. Nentralizing antibodies (i.., those which iobibit dimer
formation) are generally preferred for therapeutic use.

For the production of antibodies, various hosts including goats, rabbits, rats, mice, humans,
and others may be imnmnized by injection with GPAM or with any fragment or oligopeptide thereof
which has immunogenic properties. Depending on the host species, varions adjuvants may be used to
increase immunological response. Such adjuvants inchude, but are not limited to, Freund’s, mineral gels
such as aluminum hydroxide, and surface active substances such as ysolecithin, pluronic polyols,
polyanions, peptides, oil emulsions, KLH, and dinitrophenol. Among adjuvants used in bumans, BCG
(bacilli Calmette-Guerin) and Corynebacterium parvum are especially preferable.

Tt is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to GPAM
have an amino acid sequence consisting of at least about 5 amino acids, and generally will consist of at
Ieast about 10 amino acids. Tt is also preferable that these oligopeptides, peptides, or fragments are
identical to a portion of the amino acid sequence of the natural protein. Short stretches of GPAM
amino acids may be fused with those of another protein, such as KLH, and antibodies to the chimeric
molecule may be produced.

Monoclonal antibodies to GPAM may be prepared using any technique which provides for the
producﬁon of antibody molecules by cantinuous cell Lines in culture. These include, but are not limited
10, the hybridoma technique, the human B-cell hybridoma technique, and the EBV-hybridoma
technique. (See, e.g., Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al. (1985) I.
Immunol. Methods 81:31-42; Cote, R.J. et al. (1983) Proc. Natl. Acad. Sci. USA 80:2026-2030; and
Cole, S.P. et al. (1984) Mol. Cell Biol. 62:109-120.)

In addition, techniques developed for the production of “chimeric antibodies,” such as the
splicing of mouse antibody genes to human antibody genes to obtain a molequle with appropriate
antigen specificity and biological activity, canbe used. (See, e.g., Morrison, S.L. et al. (1984) Proc.
Natl. Acad. Sci. USA 81:6851-6855; Neuberger, M.S. et al. (1984) Nature 312:604-608; and Takeda,
S. et al. (1985) Nature 314:452-454.) Alternatively, techniques described for the production of single
chain antibodies may be adapted, using methods known in the art, to produce GPAM-specific single
chain antibodies. Antibodies with related specificity, but of distinct idiotypic composition, may be
generated by chain shuffling from random combinatorial immunoglobulin libraries. (See, e.g., Burton,
D.R. (1991) Proc. Natl. Acad. Sci. USA 88:10134-10137.)

Antibodies may also be produced by inducing in vivo production in the Iymphocyte population

or by screening immunoglobulin libraries or panels of highly specific binding reagents as disclosed in
the Hiterature, (See, e.g., Orfandi, R. et al. (1989) Proc. Natl. Acad. Sci. USA 86:3833-3837; Winter,
G. et al. (1991) Nature 349:293-299.)
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Antibody fragments which contain specific binding sites for GPAM may also be generated.

For example, such fragments inciude, but are not Ymited to, F(ab’), fragments produced by pepsin
digestion of the antibody molecule and Fab fragments generated by reducing the disulfide bridges of the
F(ab)2 fragments. Alternatively, Fab expression libraries may be constructed to allow rapid and easy
identification of monoclonal Fab fragments with the desired specificity. (See, e.g., Huse, WD et al.
(1989) Science 246:1275-1281.)

Various immunoassays may be used for scréening to identify antibodies having the desired
specificity. Numerous protocols for competitive binding or immunoradiometric assays using either
polyclonal or monoclonal antibodies with established specificities are well known in the art. Such
immmnoassays typically involve the measurement of complex formation between GPAM and its specific
antibody. A two-site, monoclonal-based immuneassay utilizing monoclonal antibodies reactive to two
non-interfering GPAM epitopes is generally used, but a competitive binding assay may also be
employed (Pound, supra).

Various methods such as Scatchard analysis in conjunction with radioimmunoassay techniques
may be used to assess the affinity of antibodies for GPAM. Affinity is expressed as an association
constant, K,, which is defined as the molar concentration of GPAM-antibody complex divided by the
molar concentrations of free antigen and free antibody under equilibrium conditions. The K, determined
for a preparation of polyclonal antibodies, which are heterogeneous in their affinities for multiple
GPAM epitapes, represents the average affinity, or avidity, of the antibodies for GPAM. The K,
determined for a prepaiaﬁon of monoclonal antibodies, which are monospecific for a particular GPAM
epitope, represenis a true measure of affinity. High-affinity antibody preparations with K, ranging from
about 10° to 10" L/mole are preferred for use in immunoassays in which the GPAM-antibody complex
mnst withstand rigorous manipulations. Low-affinity antibody preparations with K, ranging from.
about 10° to 107 L/mole are preferred for vse in immunopurification and similar procedures which
ultimately require dissociation of GPAM, preferably in active form, from the antibody (Catty, D.
(1988) Antibodies, Volume I: A Practical Approach, IRL Press, Washington DC; Liddell, 1.E. and A.
Cryer (1991) A Practical Guide to Monoclonal Antibodies, John Wiley & Sons, New York NY).

The titer and avidity of polyclonal antibody preparations may be further evaluaied to determine
the quality and suitability of such preparations for certain downstream applicat{ons. For example,
polyclonal antibody preparaﬁon containing at least 1-2 mg specific antibody/ml, preferably 5-10 mg
specific antibody/mi, is generally employed in procedures requiring precipitation of GPAM-antibody
complexes. Procedures for evaluating antibody specificity, titer, and avidity, and guidelines for
antibody quality and usage in various applications, are generally available. (See, e.g., Catty, supra, and
Coligan et al. supra.)
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In another embodiment of the invention, the polynucleotides encoding GPAM, or any fragment .
or complement thereof, may be used for therapeutic purposes. In one aspect, modifications of gene
expression can be achieved by designing compl ary sequences or antisense molecules (DNA, RNA,

PNA, or modified oligonuclectides) to the coding or regulatory regions of the gene encoding GPAM.

Such technology is well known in the art, and antisense ofigonucleotides or larger fragments can be
designed from various locations along the coding or control regions of sequences encoding GPAM.
(See, e.g., Agrawal, S., ed. (1996) Antisense Therapeutics, Humana Press Inc., Totawa NI.}

In therapeutic use, any gene delivery system suitable for introduction of the antisense
sequences into appropriate target cells can be used. Antisense sequences can he delivered
intraceliularly in the form of an expression plasmid which, upon transcription, produces a sequence
complementary to at least a portion of the cellular sequence encoding the target protein. (See, e.g.,
Slater, I.E. et al. (1998) I. Allergy Cli. Immunol. 102(3):469-475; and Scanlon, K.J. et al. (1995)
9(13):1288-1296.) Antisense sequences can also be introduced intraceltularly through the use of viral
vectors, such as retrovirus and adeno-associated virus vectors. (See, e.g., Miller, A.D. (1990) Blood
76:271; Ausubel, supra; Uckert, W. and W. Walther (1994) Pharmacol. Ther. 63(3):323-347.) Other
gene delivery mechanisms include lposome-derived systems, artificial viral envelopes, and other
systems known in the art. (See, e.g., Rossi, J.J. (1995) Br. Med. Bull. 51(1):217—225; Boado, R.J. et
al. (1998) T. Pharm. Sci. 87(11):1308-1315; and Morris, M.C. et al. (1997} Nucleic Acids Res.
25(14):2730-2736.)

In another embodiment of the invention, polynucleotides encoding GPAM may be used for
somatic or germline gene therapy. Gene therapy may be performed to (i) correct a genetic deficiency
(e.g., inthe cases of severe combined immunodeficiency (SCID)-X1 disease characterized by X-linked
inberitance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined
immunodeficiency syndrome associated with an inherited adenosine deawinase (ADA) deﬁéiency
(Blaese, R.M. et al. (1995) Science 270:475-480; Bordignon, C. et al. (1995) Science 270:470-475),
cystic fibrosis (Zabner, J. et al. (1993) Cell 75:207-216; Crystal, R.G. et al, (1995) Hum. Gene
Therapy 6:643-666; Crystal, R.G. et al. (1995) Hun. Gene Therapy 6:667-703), thalassamias, familial
hypercholesterolemia, and hemophilia resulting from Factor VIII or Factor IX deficiencies (Crystal,
R.G. (1995) Science 270:404-410; Verma, IL.M. and N. Somia (1997) Nature 389:239-242)), (i)
express a conditionally lethal gene product (e.g., in the case of cancers which result from unregulated
cell proliferation), or (jii) express a protein which affords protection against intracellular parasites (e.g.,
against human retroviruses, such as human immmnodeficiency virus (HIV) (Baltimore, D. (1988)
Nature 335:395-396; Poeschla, E. et al. (1996) Proc. Natl. Acad. Sci. USA. 93:11395-11399),
hepatitis B or C virus (HBV, HCV); fungal parasites, such as Candida albicans and Paracoccidioides
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brasiliensis; and protozoan parasites such as Plasmodium falciparum and Trypanosoma cruzi). In the
case where a genetic deficiency in GPAM expression or regulation causes disease, the expression of
GPAM from an appropriate population of transduced cefls may alleviate the clinical manifestations
caused by the genetic deficiency.

In a forther embodiment of the invention, diseases or disorders caused by deficiencies in GPAM
are treated by constructing mammalian expression vectors encoding GPAM and introducing these
vectors by niechanical means into GPAM-deficient cells. Mechanical transfer technologies for use with
cells jn vivo or ex vitro include (i) direct DNA microinjection into individual cells, (i) ballistic gold
particle delivery, (iii) liposome-mediated transfection, (iv) receptor-mediated gene transfer, and (v) the
use of DNA transposons (Morgan, R.A. and W.F. Anderson. (1993) Anmu. Rev. Biochem. 62:191-217;
Tvics, Z. (1997) Cell 91:501-510; Boulay, J-L. and H. Récipon (1998) Curr. Opin. Biotechnol. 9:445-
450).

Expression vectors that may be effective for the expression of GPAM include, but are not
Timited to, the PCDNA 3.1, EPITAG, PRCCMV2, PREP, PVAX vectors (Invitrogen, Carlsbad CA),
PCMV-SCRIPT, PCMV-TAG, PEGSH/PERYV (Stratagene, La Jolla CA), and PTET-OFF,
PTET-ON, PTRE2, PTRE2-L.UC, PTK-HYG (Clontech, Palo Alto CA). GPAM may be expressed
using (i) a constitutively active promoter, (e.g., from cytomegalovirus (CMV), Rous sarcoma virus
(RSV), SV4Q virus, thymidine kinase (TK), or p-actin genes), (if) an inducible promoter (e.g., the
tetracycline-regulated promoter (Gossen, M. and H. Bujard (1992) Proc. Natl. Acad. Sci. USA
89:5547-5551; Gossen, M. et al. (1995) Science 268:1766-1769; Rossi, F.M.V. and H.M. Blaun (1998)
Curr. Opin. Biotechnal. 9:451-456), commercially available in the T-REX plasmid (Invitrogen)); the
ecdysone-inducible promoter (available in the plasmids PVGRXR and PIND; Invitrogen); the
FK506/rapamycin inducible promoter; or the RU486/mifepristone inducible promoter (Rossi, F.M.V.
and Blau, HM. supra)), or (iii) a tissue-~specific promoter or the native promoter of the endogenons
gene encading GPAM from a normal individual.

Commercially available liposome transformation kits (e.g., the PERFECT LIPID
TRANSFECTION KIT, available from Invitrogen) allow one with ordinary skill in the art to deliver
polynucleotides to target cells in culture and require minimal effort to optimize experimental
parameters. In the alternative, transformation is performed using the calcium phosphate method
(Graham, F.L. and A.J. Eb (1973) Virology 52:456-467), or by electroporation (Neumann, E. et al.
(1982) EMBO J. 1:841-845). The infroduction of DNA to primary cells reguires modification of these
standardized mammalian transfection protocols.

In another embodiment of the invention, diseases or disorders caused by genetic defects with
respect to GPAM expression are treated by constructing a retrovirus vector consisting of (i) the
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polynucleotide encoding GPAM under the control of an independent promoter or the retrovirus long
terminal repeat (LTR) promoter, (i) appropriate RNA packaging signals, and (iif) a Rev-responsive
element (RRE) along with additional retrovirus cis-acting RNA sequences and coding sequences
required for efficient vector propagation. Retrovirus vectors (e.g., PFB and PFBNEO) are
commercially available (Stratagene) and are based on published data (Riviere, I. et al. (1995) Prac.
Natl. Acad. Sci. USA 92:6733-6737), incorporated by reference herein. The vector is propagated in an
appropriate vector producing cell line (VPCL) that expresses an envelope gene with a tropism for ’
receptors on the target cells or a promiscuous envelope protein such as VSVg (Armentano, D. et al.
(1987) 3. Virol. 61:1647-1650; Bender, M.A. et al. (1987) J. Virol. 61:1639-1646; Adam, M.A. and
A.D. Miller (1988) J. Virol. 62:3802-3806; Dull, T. et al. (1998) I. Virol. 72:8463-8471; Zufferey, R.
et al. (1998) J. Virol. 72:9873-9880). U.S. Patent Number 5,910,434 to Rigg (“Method for obtaining
refrovirus packaging cell lines producing high transducing efficiency retroviral supernatant”) discloses a
method for obtaining refrovirns packaging cell lines and is hereby incorporated by reference.
Propagation. of retrovirus vectors, transduction of a population of cells (e.g., CD4* T-cells), and the
retarn of transduced cells to a patient are procedures well known to persons skilled in the art of gene
therapy and have been well documented (Ranga, U. et al. (1997) J. Virol. 71:7020-7029; Baner, G. et
al. (1997) Blood 89:2259-2267; Bonyhadi, M.L. (1997) J. Virol. 71:4707-4716; Ranga, U. et al.
(1998) Proc. Natl. Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:2283-2290).

In the alternative, an adenovirs-based gene therapy delivery system is used to deliver
polynucieotides encoding GPAM to cells which have one or more genetic abnormalities with respect to
the expression of GPAM. The construction and packaging of adenovirns-based vectors are well known
‘o those with ordinary skill in the art. Replication defective adenovirus vectors have proven to be
versatile for importing genes encoding immunoregulatory proteins into intact islets in the pancreas
(Csete, MLE. et al. (1995) Transplantation 27:263-268). Potentially useful adenoviral vectors are
described in U.S. Patent Number 5,707,618 to Armentano ("Adenovirus vectors for gene therapy"),
hereby incorporated by reference. For adenoviral vectors, see also Antinozzi, P.A. et al. (1999) Anm.
Rev. Nurir. 19:511-544 and Verma, LM. and N. Somia (1997) Nature 18:389:239-242, both
incorporated by reference herein.

In another alternative, a herpes-based, gene therapy delivery system is used to deliver
polynucteotides encoding GPAM to target cells which have one or more genetic abnormalities with
respect to the expression of GPAM. The use of herpes simplex virus (HSV)-based vectors may be
especially valuable for introducing GPAM to cefls of the central nervous system, for which HSV has a
tropism. The construction and packaging of herpes-based vectors are well known to those with
ordinary skill in the art. A replication-competent herpes simplex virns (HSV) type 1-based vector has
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heen used to deliver a reporter gene to the eyes of primates (Liu, X. et al. (1999) Exp. Eye Res.
169:385-395). The construction of a HSV-1 virus vector has also been disclosed in detail in U.S.
Patent Number 5,804,413 1o DeLuca ("Herpes simplex virus strains for gene transfer”), which is
hereby incorporated by reference. U.S. Patent Number 5,804,413 teaches the use of recombinant HSV
492 which consists of a genome containing at least ope exogenous gene to be transferred to a cell under
the control of the appropriate promoter for purposes including human gene therapy. Also taught by this
patent are the construction and use of recombinant HSV strains deleted for ICP4, ICP27 and _ICP22.
For HSV vectors, see also Goins, W.F. et al. (1999) J. Virol, 73:519-532 and Xu, H. et al. (1994) Dev.
Biol. 163:152-161, hereby incorporated by reference. The manipulation of cloned herpesvirus
sequences, the generation of recombinant virus following the transfection of multiple plasmids
containing different segments of the large herpesvirus genomes, the growth and propagation of
herpesvirus, and the infection of cells with herpesvirus are techniques well known to those of ordinary
skill in the art.

In another alternative, an alphavirus (positive, single-stranded RNA virus) vector is used to
deliver polynucleatides encoding GPAM to target cells, The biology of the prototypic alphavirus,
Semliki Forest Virus (SFV), has been studied extensively and gene fransfer vectors have been based on
the SFV genome (Garoff, H. and K.-1. Li (1998) Curr. Opin. Biotechnol, 9:464-469). During
alphavirus RNA replication, a subgenomic RNA s generated that normally encodes the viral capsid
proteins. This subgenomic RNA replicates to higher levels than the full length genomic RNA, resulting
in the overproduction of capsid proteins relative to the viral proteins with enzymatic activity (e.g.,
protease and polymerase). Similarly, inserting the coding sequence for GPAM into the alphavirns
genome in place of the capsid-coding region results in the production of a large number of GPAM-
coding RNAs and the synthesis of high levels of GPAM in vector transduced cells. While alphavirus
infection is typically associated with cell Iysis within a few days, the ability to establish a persistent
infection in hamster normal kidney cefls (BHK-21) with a variant of Sindbis virus (SIN) indicates that
the Iytic replication of alphaviruses can be altered to suit the needs of the gene therapy application
(Dryga, S.A. et al. (1997) Virology 228:74-83). The wide host range of alphaviruses will allow the
introduction of GPAM into 2 variety of cell types. The specific transduction of a subset of cells ina
‘population may require the sorting of cells prior to transduction. The methods of manipulating
infectious cDNA clones of alphaviruses, performing alphavirus cDNA and RNA transfections, and
performing alphavirus infections, are well known to those with ordinary skill in the art.

Oligonucleotides derived from the transcription initiation site, e.g., between about positions -10
and +10 from the start site, may also be employed to inhibit gene expression. Similarly, inhibition can
be achieved using triple helix base-pairing methodology. Triple helix pairing is useful because it causes
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inhibition of the ability of the double helix to open sufficiently for the binding of polymerases,
transcription factars, or regulatory molecules. Recent therapeutic advances using triplex DNA have
been described in the literature. (See, e.g., Gee, L.E. et al. (1994) in Huber, B.E. and B.L Carr,
Motecular and Immunalogic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177.) A

comy Y sequence or anti: molecule may also be designed to block translation of mRNA by

preventing the transcript from binding to ribosomes.

" Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage of
RNA., The mechanism of ribozyme action involves sequence-specific hybridization of the ribozyme
‘molecule to complementary target RNA, followed by endonudcleolytic cleavage. For example,
engineered hammerhead motif ribozyme molecules may specifically and efficiently catalyze
endonucleolytic cleavage of sequences encoding GPAM.

Specific ribozyme cleavage sites within any potential RNA target are initially identified by
scanning the target molecule for ribozyme cleavage sites, including the following sequences: GUA,
GUU, and GUC. Once identified, short RNA sequences of between 15 and 20 ribonuclectides,
corresponding to the region of the target gene containing the cleavage site, may be evaluated for
secondary structural features which may render the oligomicleotide inoperable. The suitability of
candidate targets may also be evaluated by testing accessibility to hybridization with complementary
oligonucleotides using ribonuclease protection assays.

Complementary ribomcleic acid molecules and ribozymes of the invention may be prepared by
any method known in the art for the synthesis of mcleic >acid molecules. These include techniques for
chemically synthesizing oligonucleotides such as solid phase phosphoramidite chemical synthesis.
Alfernatively, RNA molecules may be generated by in vitro and in vivo transcription of DNA sequences

encoding GPAM. Such DNA sequences may be incorporated into a wide variety of vectors with
suitable RNA polymerase promoters such as T7 or SP6. Alternatively, these cDNA constructs that
synthesize complementary RNA, constitutively or inducibly, can be infroduced into cell lines, cells, or
tissues.

RNA molecules may be modified to increase intracellular stability and half-life. Possible
medifications include, but are not limited to, the addition of flanking sequences at the 5’ and/or 3 ends
of the molecule, or the use of phosphorothioate or 2° O~-methyl rather than phosphodiesterase linkages
within the backbone of the molecunle. This concept is inherent in the production of PNAs and can be
extended in all of these molecules by the inclusion of nontraditional bases such as inosine, queosine, and
wybutosine, a8 well as acetyl-, methyl-, thio-, and similarly modified forms of adenine, cytidine,
guanine, thymine, and uridine which are not as easily recognized by endogenous endonucleases.

A additional embodimcn?; of the invention encompasses a method for screening for a
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caompound which is effective in altering expression of a polynucleotide encoding GPAM.

Compounds which may be effective in altering expression of a specific polyancleotide may include,
but are not limited to, oligonucleotides, antisense oligonucleotides, triple helix-forming
oligonucleotides, transcription factors and other polypeptide transcriptional regulators, and non-
‘macromolecular chemical entities which are capable of interacting with specific polynucleotide
sequences. Effective compounds may alter polynucleotide expression by acting as either inhibitors or
promaters of polynucleotide expression. Thus, in the treatment of disorders associated with increased
GPAM expression or activity, a compound which specifically inhibits expression of the
polynucleotide encoding GPAM may be therapeutically useful, and in the treament of disorders
associated with decreased GPAM expression or activity, a compound which specifically promotes
expression of the polynucleotide encoding GPAM may be therapeutically useful.

At least one, and up to a plurality, of test compounds may be screened for effectiveness in
altering expression of a specific polynucleotide. A test compound may be obtained by any method
commonly known in the art, including chemical modification of a compound known to be effective in
altering patynucleotide expression; selection fromw an existing, commercially-available or praprietary
library of naturally-occurring or non-natural chemical compounds; rational design of a compound
‘based on chenﬁgal and/or structural properties of the target polynucleotide; and selection from a
library of chemical compounds created combinatoriaily or randomly. A sample comprising a
polynucleotide encoding GPAM is exposed to at least one test compounnd thus obtained. The sample
may ¢comprise, for example, an intact or permeabilized cell, or an jn vitro cell-free or reconstituted
biochemical system. Alterations in the expression of a polynucleotide encoding GPAM are assayed
by any method commonly known in the art. Typically, the expression of a specific micleotide is
detected by hybridization with a probe having a nucleotide sequence complementary to the sequence
of the polynucleotide encoding GPAM. The amount of hybridization may be quantified, thus
forming the basis for a comparison of the expression of the polynucleotide both with and without
exposure to one or more test compounds. Detection of a change in the expression of a polynucleotide
exposed to a test compound indicates that the test compound is effective in altering the expression of
the polynucleatide. A screen for a compound effective in altering expression of a specific
polynucleotide can be carried out, for example, using a Schizosaccharomyces pombe gene expression
system (Atkins, D. et al. (1999) U.S. Patent No. 5,932,435; Arndt, G.M. et al. (2000) Nucleic Acids
Res. 28:E15) or a human cell line such as HeLa cell (Clarke, MLL. et al. (2000) Biochem. Biophys.
Res. Commun. 268:8-13). A particular embodiment of the present invention involves screening a
combinatorial library of oligonucleotides (such as deoxyribomcleotides, ribonucleotides, peptide
nucleic acids, and modified oligonucleotides) for antisense activity against a specific polynucieotide
sequence (Bruice, T.W. et al. (1997) U.S. Patent No. 5,686,242; Bruice, T.W. et al. (2000} U.S.
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Patent No. 6,022,691).
Many methods for introducing vectors into cells or tissues are available and equally suifable for

use in vivo, in vitro, and ex vivo. For gx vivo therapy, vectors may be introduced into stem cells taken

from the patient and clonally propagated for autalogous transplant back into that same patient.
Delivery by transfection, by liposome injections, or by polycationic amino polymers may be achieved
using methods which are well known in the art. (Ses, e.g., Goldman, C.K. et al. (1997) Nat.
Biotechnol. 15:462-466.)

Any of the therapeutic methods described above may be applied to any subject in need of such
therapy, including, for example, mammals such as humans, dogs, cats, cows, horses, rabbits, and
monkeys.

An additional embodiment of the invention relates to the administration of a composition which
generally comprises an active ingredient formulated with a pharmaceutically acceptable excipient.
Excipients may include, for example, sugars, starches, celloloses, gums, and proteins. Various
formulations are commonly known and are thoroughly discussed in the latest edition of Remington’s
Pharmaceutical Sciences (Maack Publishing, Easton PA). Such compositions may consist of GPAM,
antibodies to GPAM, and mimetics, agonists, antagonists, or inhibitors of GPAM.

The compositions utilized in this invention may be administered by any number of routes
inchuding, but not limited to, oral, intravenous, intramuscular, intra-arterial, intramedullary, intrathecal,
intraventricular, pulmonary, transdermal, subcutaneous, intraperitoneal, intranasal, enteral, topical,
sublingual, or rectal means.

Compositions for pulmonary administration may be prepared in liquid or dry powder form.
These compositions are generally aerasolized immediately prior to inhalation by the patient. In the case
of small molecules (e.g. traditional low molecular weight organic drugs), aerosol delivery of fast-acting
formulations is well-known in the art. In the case of macromolecules (e.g. larger peptides and proteins),
recent developments in the field of pulmonary delivery via the alveolar region of the ung have enabled
the practical delivery of drugs such as insulin to blood circulation (see, ¢.g., Patton, J.S. et al., U.S.
Patent No.v 5,997,848). Pulmonary delivery has the advantage of administration without needie
injection, and obviates the need for potentially toxic penetration enhancers.

Compositions suitable for use in the invention include compositions wherein the active
ingredients are contained in an effective amount to achieve the intended purpose. The determination of
an effective dose is well within the capability of those skilled in the art.

Specialized forms of compositions may be prepared for direct intracellular delivery of
macromolecules comprising GPAM or fragments thereof. For example, liposome preparations
containing a cefl-impermeable macromolecule may promote cell fusion and intracellular delivery of the
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macromolecule. Alternatively, GPAM or a fragment thereof may be joined to a short cationic N-
terminal portion from the HIV Tat-1 protein. Fusion proteins thus generated have been found to
transduce into the cefls of all tissues, including the brain, in a mouse mode! system (Schwarze, S.R. et
al. (1999) Science 285:1569-1572). ’

For any compound, the therapeutically effective dose can be estimated initially either in cell
culture assays, e.g., of neoplastic cells, or in animal models such as mice, rats, rabbits, dogs, monkeys,
or pigs. An animal model may also be used to determine the appropriate concentration range and route
of administration. Such information can then be used to determine useful doses and routes for
administration in bumans.

A therapeutically effective dose refers to that amount of active ingredient, for example GPAM
or fragments thereof, antibodies of GPAM, and agonists, antagonists or inhibitors of GPAM, which
ameliorates the symptoms or condition. Therapentic efficacy and toxicity may be determined by
standard pharmacentical procedures in cell cultures or with experimental animals, such as by
calculating the EDs, (the dose therapentically effective in 50% of the population) or LDj, (the dose
lethal to 50% of the population) statistics. The dose ratio of toxic to therapeutic effects is the
therapeutic index, which can be expressed as the LDy/EDs, ratio. Compositions which exhibit farge
therapeutic indices are preferred. The data obtained from cell culture assays and animal studies are
used to formulate a range of dosage for human use. The dosage contained in such compositions is
preferably within a range of circulating concentrations that includes the EDs, with little or no toxicity.
The dosage varies within this range depending upon the dosage form employed, the sensitivity of the
patient, and the route of administration.

The exact dosage will be determined by the practitioner, in light of factors related to the subject
requiring treatment. Dosage and administration are adjusted to provide sufficient levels of the active
moiety or to maintain the desired effect. Factors which may be taken into account include the severity
of the disease state, the general health of the subject, the age, weight, and gender of the subject, time
and frequency of administration, drug combination(s), reaction sensitivities, and response to therapy.
Long-acting compositions may be administered every 3 1o 4 days, every week, or biweekly depending
on the half-life and clearance rate of the particular formulation.

Normal dosage amounts may vary from about 0.1 zg to 100,000 1g, up to a total dose of
about 1 gram, depending upon the route of administration. Guidance as to particnlar dosages and
methods of defivery is provided in the literature and generally available to practitioners in the art.
Those skilled in the art will employ different formulations for nuciectides than for proteins or their
inhibitors. Similarly, delivery of polynucleotides or polypeptides will be specific to particular cells,
conditions, locations, etc,

47



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

30

(123)

WO 01/70807 PCT/US01/09220

DIAGNOSTICS .

In another embodiment, antibodies which specifically bind GPAM may be used for the
diagnosis of disorders characterized by expression of GPAM, or in assays to monitor patients being
treated with GPAM or agonists, antagonists, or inhibitors of GPAM. Antibodies useful for diagnostic
purposes may be prepared in the same manner as described above for therapeutics. Diagnostic assays
for GPAM include methods which utilize the antibody and a label to detect GPAM in human body
flnids or in extracts of cells or tissues. The antibodies may be vsed with or without modification, and
may be labeled by covalent or non-covalent attachment of a reporter molecule. A wide variety of
reporter molecules, several of which are described above, are known in the art and may be used.

A variety of protocols for measuring GPAM, including ELISAs, RTAs, and FACS, are known
in the art and provide a basis for diagnosing altered or abnormal levels of GPAM expression. Normal
or standard values for GPAM expression are established by combining body fluids or cell extracts
taken from normal mammalian subjects, for example, human subjects, with antibodies to GPAM under
conditions suitable for complex formation. The amount of standard complex formation may be
quantitated by various methods, such as photometric means. Quantities of GPAM expressed in subject,
control, and disee;se samples from biopsied tissues are compared with the standard values. Deviation
between standard and subject values establishes the parameters for diagnosing disease.

In another embodiment of the invention, the polynucleotides encoding GPAM may be used for
diagnostic purposes. The polynucleotides which may be used include oligonucleotide sequences,
complementary RNA and DNA molecules, and PNAs. The polynucleotides may be used to detect and
quantify gene expression in biopsied tissues in which expression of GPAM may be correlated with
disease. The diagnostic assay may be used to determine absence, presence, and excess expression of
GPAM, and to monitor regulation of GPAM levels during therapeutic intervention,

In one aspect, hybridization with PCR probes which are capable of detecting polynucleotide
sequences, including genomic sequences, encoding GPAM or closely related molecules may be used to
identify nucleic acid sequences which encode GPAM. The specificity of the probe, whether it is made
from a highly specific region, e.g., the 5’ regulatory région, or from a less specific region, e.g., a
conserved motif, and the stringency of the hybridization or amplification will determine whether the
probe identifies only naturally occurring sequences encoding GPAM, allelic variants, or related
séquences.

Probes may also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the GPAM encoding sequences. The hybridization probes of the subject
invention may be DNA or RNA ‘and may be derived from the sequence of SEQ ID NO:3-4 or from

genomic sequences inchiding promoters, enhancers, and inftrons of the GPAM gene.
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Means for producing specific hybridization probes for DNAs encoding GPAM include the
cloning of polynuclectide sequences encoding GPAM or GPAM derivatives into vectors for the
production of mRNA probes. Such vectors are known in the art, are commercially available, and may
be used to synthesize RNA. probes in vitro by means of the addition of the appropriate RNA
polymerases and the appropriate labeled nucleotides. Hybridization probes may be labeled by a Variety

of reporter groups, for example, by radionuclides such as *P or S, ar by enzymatic Iabels, such as
alkaline phosphatase coupled to the probe via avidin/biotin coupling systers, and the like,

Polynucleotide sequences encoding GPAM miay be used for the diagnosis of disorders
associated with expression of GPAM. Examples of such disorders include, but are not limited to, a cell
profiferative disorder such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirrbosis,
hepatitis, mixed connective tissue disease (MCTD), myelofibrosis, paroxysmal noctuxnal
hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythemia, and cancers including
adenocarcinoma, lenkemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in
particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall bladder,
ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, penis,
prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus; and an
autoimmune/inflammation disorder such. as acquired jmmunodeficiency syndrome (AIDS), Addison’s
disease, adult respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis, anemia,
asthma, atherosclerosis, autoimmune hemolytic anemia, autoimmune thyroiditis, autoimmune
polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED), bronchitis, cholecystitis, contact
dermatitis, Crohn's disease, atopic dermatitis, dermatomyositis, diabetes mellitus, emphysema, episodic
Iymphopenia with lymphocytotoxins, erythroblastosis fetalis, erythema nodosum, atrophic gastritis,
glomerulonephritis, Goodpasture’s syndrome, gout, Graves’ disease, Hashimoto's thyroiditis,
hypereosinophilia, irritable bowel syndrome, multiple sclerosis, myasthenia gravis, myocardial or
pericardial inflammation, osteoarthritis, osteoparosis, pancreatitis, polymyositis, psoriasis, Reiter’s
syndrome, rheumatoid arthritis, scleroderma, Sjogren’s syndrome, systemic anaphylaxis, systemic lupus
erythematosus, systemic sclerosis, thrombocytopenic purpura, ulcerative calitis, uveltis, Werner
syndrame, complications of cancer, inflammation caused by hemodialysis and extracorporeal
circulation, viral, bacterial, fungal, parasitic, protozoal, and helminthic infections, and trauma. The
polymcleotide sequences encoding GPAM 1may be used in Southern or northern apalysis, dot blot, or
other membrane-based technologies; in PCR. technologies; in dipstick, pin, and multiformat ELISA»like_
assays; and in microarrays utilizing fluids or tissues from patients to detect altered GPAM expression.
Such qualitative or quantitative methods are well known in. the art.

In a particular aspect, the nucleotiﬁe sequences encoding GPAM may be useful in assays that
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detect the presence of associated disorders, particularly those mentioned above. The nucleotide
sequences encoding GPAM may be labeled by standard methods and added to a fluid or tissue sample
from a patient under conditions suitable for the formation of hybridization complexes. After a suifable
incubation period, the sample is washed and the signal is quantified and compared with a standard
valne. If the amount of signal in the patient sample is significantly altered in comparison to a control
sample then the presence of altered Jevels of mcleotide sequences encoding GPAM in the sample
indicates the presence of the associated disorder. Such assays may also be used to evaluate the efficacy
of a particular therapeutic treatient regimen in animal studies, in clinical trials, or to monitor the
treatment of an individual patient.

In order to provide a basis for the diagnosis of a disorder associated with expression of GPAM,
a normal or standard profile for expression is established. This may be accomplished by combining
‘body fluids or cell extracis taken ﬁ'omynormal subjects, either animal or human, with a sequence, or a
fragment thereof, encoding GPAM, under conditions suitable for hybridization or amplification.
Standard hybridization may be quantified by comparing the values obtained from normal subjects with.
values from an experiment in which a known amount of a substantially purified polynucleotide is used.
Standard values obtained in this manner may be corpared with values obtained from samples from
patients who are symptomatic for a disorder. Deviation from standard values js used to establish the
presence of a disorder. .

Once the presence of a disorder is established and a treatment protocol is initiated,
hybridization assays may be repeated on a regular basis to determine if the level of expression in the
patient begins to approximate that which is observed in the normal subject. The results obtained from
successive assays may be used to show the efficacy of ireatment over a period ranging from several
days to months.

‘With respect to cancer, the presence of an abnormal amount of transcript (either under- or
overexpressed) in biopsied tissue from an individual may indicate a predisposition for the development
of the disease, or may provide a means for detecting the disease prior to the appearance of actual
clinical symptoms. A more definitive diagnosis of this type may allow health professionals to employ
preventative measures or aggressive treatment earlier thereby preventing the development or further
progression of the cancer.

Additional diagnostic uses for oligonucleotides designed from the sequenow‘encoding GPAM
may involve the use of PCR. These cligomers may be chemically synthesized, generated enzymatically,
or produced jn vitro. Oligomers will preferably contain a fragment of a polynucleotide encoding

GPAM, or a fragment of a palynucleotide complementary to the polynuclectide encoding GPAM, and
will be employed under optimized conditions for jdentification of a specific gene or condition.
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Oligomers may also be employed under less stringent conditions for demcﬁon or quantification of
closely related DNA or RNA sequences.

In a particular aspect, oligonucieotide primers derived from the polynuciectide sequences
encoding GPAM may be nsed to detect single nucleotide polymorphisms (SNPs). SNPs are
substitutions, insertions and deletions that are a frequent cause of inherited or acquired genetic disease
inhumans. Methods of SNP detection include, but are not limited to, single-stranded conformation
polymerphism (SSCP) and fluorescent SSCP (fSSCP) methods. In SSCP, oligonucleotide primers
derived from the polynucleotide sequences encoding GPAM are used to amplify DNA using the
polymerase chain reaction (PCR). The DNA may be derived, for example, from. diseaset or normal
tissue, biopsy samples, bodily fluids, and the like. SNPs in the DNA cause differences in the secondary
and tertiary structures of PCR products in single-stranded form, and these differences are detectable
using gel electrophoresis in non-denaturing gels. In fSCCP, the oligonuclectide primers are
fluorescently labeled, which allows detection of the amplimers in high-throughput equipment such as
DNA sequencing machines. Additionally, sequence database analysis mwethads, termed in sitico SNP
(isSNP), are capable of identifying polymorphisms by comparing the sequence of individual
overlapping DNA fragments which assemble into a common consensus sequence. These computer-
based methods filter out sequence variations due to laboratory preparation of DNA and sequencing
errors using statistical models and automated analyses of DNA sequence chromatograms. In the
alternative, SNPs may be detected and characterized by mass spectrometry using, for example, the high
throughput MASSARRAY system (Sequenom, Inc., San Diego CA).

Methods which may also be used to quantify the expression of GPAM include radiolabeling or
biotinylating nucleotides, coamplification of a cantrol nucleic acid, and interpolating results from
standard curves. (See. e.g.. Melby, P.C. et al. (1993) J. Inununol. Methods 159:235-244; Duplaa, C. et
al. (1993) Anal. Biochem. 212:229-236.) The speed of quantitation of multiple samples may be
accelerated by running the assay in a high-throughput format where the aligomer or polynuclestide of
interest is presented in various ditutions and a spectrophotometric or colorimetric response gives rapid
quantitation.

In further enbodiments, oligonncleotides or longer fragments derived from any of the
polynucleotide sequences described herein may be used as elements on a microarray. The microarray
can be used in transcript imaging techniques which monitor the relative expression levels of large
numbers of genes simmitaneously as described below. ’fhe microarray may also be used to identify
gepetic variants, mutations, and polymorphisms. This information may be used to determine gene
function, to understand the genetic basis of a disorder, to diagnose a disorder, to monitor

progression/regression of disease as a function of gene expression, and to develop and monitor the
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activities of therapeutic agents in the treatment of disease. In particular, this information may be used
to develop a pharmacogenomic profile of a patient in order to select the most appropriate and effective
treatment regimen for that patient. -For example, therapentic agents which are highty effective and

display the fewest side effects may be selected for a patient based on his/her pharmacogenomic profile.

In another embodiment, GPAM, fragments of GPAM, or antibodies specific for GPAM may be
used as elements on a microarray. The microarray may be used to monitor or measure protein-protein
interactions, drug-target interactions, and gene expression profiles, as described above.

) A particular embodiment relates to the use of the polynucleotides of the present invention to
generate a transcript image of a tissue or cell type. A transcript image represents the global pattern of
gene expression by a pacticular tissue or cell type. Global gene expression patterns are analyzed by
quantifying the number of expressed genes and their relative abundance under given conditions and at a
given time. (See Seilhamer et al., “Comparative Gene Transcript Analysis,” U.S. Patent Number
5,840,484, expressly incorporated by reference herein.) Thus a transcript image may be generated by
hybridizing the polynucleotides of the present invention or their complements to the totality of
‘transcripts or reverse transcripts of a particular tissue or cell type. In one embodiment, the
hybridization takes place in high-throughput format, wherein the polynucleotides of the present
invention or their complements comaprise a subset of a plurality of elements on a microarray. The
resultant transcript image would provide a profile of gene activity,

Transcript images may be generated using transcripts isolated from tissues, cell lines, biopsies,
or other biological samples. The transcript image may thus reflect gene expression in vivo, as in the
case of a tissue or biopsy sample, or in vitro, as in the case of a cell line.

Transcript images which profile the expression of the polynucleotides of the present invention

may also be used in conjunction with jn vitro model systems and preclinical evaluation of

pharmacenticals, as well as toxicological testing of industrial and naturally-occurring environmental
compounds. All compounds induce characteristic gene expression patterns, frequently termed
molecular fingerprints or toxicant signatures, which are indicative of mechanisms of action and toxicity
(Nuwaysir, EF. et al. (1999) Mol. Carcinog. 24:153-159; Steiner, S. and N.L. Anderson (2000)
Toxicol. Lett. 112-113:467-471, expressly incarporated by reference herein). If a test compound has a
signature similar to that of a compound with known toxicity, it is likely to share those toxic properties.
These fingerprints or signatures are most nseful and refined when they contain expression information
from a large number of genes and gene families. Ideally, a genome-wide measurement of expression
provides the highest quality signature. Even genes whose expression is not altered by any tested
compounds are important as well, as the levels of expression of these genes are used to normalize the
rest of the expression data, The normalization pracedure is useful for comparison of expression data
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after treatment with different compounds. While the assighment of gene function to elements of a
toxicant signature aids in interpretation of toxicity mechanisms, knowledge of gene function is nof
necessary for the statistical matching of signatures which Ieads to prediction of toxicity. (See, far
example, Press Release 00-02 from the National Institute of Environmental Health Sciences, released
February 29, 2000, available at hitp://www.niehs.nil. gov/oc/news/toxchip.htme.) Therefore, it is
important and desirable in toxicological screening using toxicant signatures to include all expressed
gene sequences.

In one embodiment, the tosicity of a test compound is assessed by treating a biological sample
containing nucleic acids with the test compound. Nucleic acids that are expressed in the treated
biological sample are hybridized with one or more probes specific to the polynucleotides of the

. present invention, so that transcript levels corresponding to the polynuciectides of the present

invention may be quantified. The transcript levels in the treated biological sample are compared with
levels in an untreated biological sample. Differences in the transcript levels between the two samples
are indicative of a toxic response caused by the test compoung in the treated sample.

Another particolar embodiment relates to the nse of the polypeptide sequences of the present
invention to analyze the proteome of a tissue or cell type. The term proteome refers to the global
pattern of protein expression in a particular tissue or cell type. Each protein component of a proteome
can be subjected individuaily to further analysis. Proteome expression patterns, or profiles, are
analyzed by quantifying the number of expressed proteins and their relative abundance under given
conditions and at a given time. A profile of a cell's proteome may thus be generated by separating and
analyzing the polypeptides of a particnlar tissue or cell type. In one embodiment, the separation is
achieved using two-dimensional gel electrophoresis, in which proteins from a sample are separated by
isoelectric focusing in the first dimension, and then according to molecular weight by sodium dodecyl
sulfate slab gel electrophoresis in the second dimension (Steiner and Anderson, supra). The proteins are
visualized in the gel as discrete and uniquely positioned spots, typically by staining the gel with an agent
such as Coomassie Blue or silver or fluorescent stains. The optical density of each protein spot is
genetally proportional to the Ievel of the protein in the sample. The optical densities of equivalently
positioned protefn spots from different samples, for example, from biological samples either treated or
untreated with a test compound or therapeutic agent, are compared to identify any changes in protein
spot density related to the treatment. The proteins in the spots are partially sequenced using, for
example, standard methods employing chemical or enzymatic cleavage followed by mass spectrometry.
The identity of the protein in a spot may be determined by comparing its partial sequence, preferably of
at least 5 contiguous amino acid residues, to the polypeptide sequences of the present invention. In
some cases, further sequence data may be obtained for defintive protein identification.
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A proteomic profile may also be generated using antibodies specific for GPAM to quantify the
levels of GPAM expression. In one embodiment, the antibodies are used as elements on a microarray,
and protein expression levels are quantified by exposing the microarray to the sample and detecting the
Tevels of protein bound to each array element (Lueking, A. et al. (1999) Anal. Biochem. 270:103-111;
Mendoze, L.G. et al. (1999) Biotechnicues 27:778-788). Detection may be performed by a variety of
methods known in the art, for example, by reacting the proteins in the sample with a thiol- or amino-
reactive fluorescent compound and detecting the amount of fluorescence bound at each array element.

Toxicant signatures at the proteome level are also nseful for toxicological screening, and should
be analyzed in paraflel with toxicant signatures at the transcript level, There is a poor correlation
between transcript and protein abundances for some proteins in some tissues (Anderson, N.L. and J.
Seilbamer (1997) Electrophoresis 18:533-537), so proteome toxicant signatures may be useful in the
analysis of compounds which do not significantly affect the transcript image, but which alter the
proteomic profile. In addition, the analysis of transcripts in body fluids is difficult, due to rapid
degradation of MRNA, 50 proteomic profiling may be more refiable and informative in such cases.

In another embodiment, the toxicity of a test compound is assessed by treating a biological
sample containing proteins with the test compound. Proteins that are expressed in the treated biotogical
sample are separated so that the amount of each protein can be guantified. The amount of each protein
is compared to the amount of the corresponding protein in an nnireated biological sample. A difference
in the amount of protein between the two samples is indicative of a toxic response to the test compound
in the treated sample. Individnal proteins are identified by sequencing the amino acid residues of the
individual proteins and comparing these partial sequences to the potypeptides of the present invention.

In another embodiment, the toxicity of a test compound is assessed by treating a biological
sample containing proteins with the test compound. Proteins from the biological sample are incubated
with antibodies specific to the polypeptides of the present invention. The amount of protein recognized
by the antibodies is quantified. The amount of protein in the treated biological sample is compared with
the amount in an untreated biological sample. A difference in the amount of protein between the two
samples is indicative of a toxic response to the test compound in the treated sample.

Microarrays may be prepared, used, and analyzed using methods known in the art. (See, e.g.,
Brennan, T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Nafl. Acad. Sci.
USA 93:10614-10619; Baldeschweiler et al. (1995) PCT application W095/251116; Shalon, D. et al.
(1995) PCT application W095/35505; Heller, R.A. et al. (1997) Proc. Natl. Acad. Sci. USA 94:2150-
2155; and Heller, M.J. et al. (1997) U.S. Patent No. 5,605,662.) Various types of microarrays are well
known and thoroughly described in DNA Microarrays: A Practical Approach, M. Schena, ed. (1999)
Oxford University Press, Londom, hereby expressly incorporated by reference.
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Tn another embodiment of the invention, nucleic acid sequences encoding GPAM may be used
to generate hybridization probes useful in mapping the natarally occurring genomic sequence. Either
coding or noncoding sequences may be used, and in some instances, noncoding sequences may be
preferable over coding sequences. For example, conservation of a coding sequence among meimbers
of a multi-gene family may potentially cause undesired cross hybridization during chromosomal
mapping. The sequences may be mapped to a particular chromosome, to a specific region of a
chromosome, or to artificial chromosome constructions, e.g., Imman artificial chromosomes (HACs),
yeast artificial chromosomes (YACs), bacterial artificial chromosomes (BACs), bacterial P1
constructions, or single chromosome cDNA libraries. (See, ¢.g., Harrington, J.I. et al. (1997) Nat.
Genet. 15:345-355; Price, C.M. (1993) Blood Rev. 7:127-134; and Trask, B.I. (1991) Trends Genet.
7:149-154.) Once mapped, the nucleic acid sequences of the invention may be used to develop genetic
linkage maps, for example, which correlate the inheritance of a disease state with the inheritance of a
particular chromosome region or restriction fragment length polymorphism (RFLP). (See, for
example, Lander, E.S. and D, Botstein (1986) Proc. Natl. Acad. Sci. USA 83:7353-7357.)

Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic map
data. (See, e.g., Heinz-Ulrich, et al. (1995) in Meyers, supra, pp. 965-968.) Examples of genetic map
data can be found in various scientific jonrnals or at the Online Mendelian Inheritarice in Man (OMIM)
‘World Wide Web site. Correlation between the location of the gene encoding GPAM on a physical map
and a specific disorder, or a predisposition to a specific disorder, may help define the region of DNA
associated with that disorder and thus may further positional cloning efforts.

In situ hybridization of chromosomal preparations and physical mapping techniques, such as

Yinkage analysis using established chromosomal markers, may be used for extending genetic maps.
Often the placement of a gene on the chromosome of another mammalian species, such as mouse, may
reveal associated markers even if the exact chromosomal locus is not known. This information is
valuable to investigators searching for disease genes using positional cloning or other gene discovery
techniques. Once the gene or genes responsible for a disease or syndrome have been crudely localized
by genetic linkage to a particular genomic region, e.g., ataxia-telangiectasia to 11q22-23, any sequences
mapping to that area may represent associated or regulatory genes for further investigation. (See, e.g.,
Gatti, R.A. et al. (1988) Nature 336:577-580.) The nucleotide sequence of the instant invention may
also be used to detect differences in the chromosomal location due to translocation, inversion, etc.,
among normal, carrier, or affected individuals.

In another embodiment of the invention, GPAM, its catalytic or immunogenic fragments, or
oligopeptides thereof can be used for screening libraries of compounds in any of a variety of drug
screening techniques. The fragment employed in such screening may be free in solution, affixed to a
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solid support, borne on a cell surface, or located intracellilarly. The formation of binding complexes
between GPAM and the agent being tested may be measured.

Another technique for drug screening provides for high throughput screening of compounds
having snitable binding affinity to the protein of interest. (See, e.g., Geysen, et al. (1984) PCT
application W084/03564.) In this method, large numbers of different small test conpounds are
synthesized on a solid substrate. The test compounds are reacted with GPAM, or fragments thereof,
and washed. Bound GPAM is then detected by methods well known in the art. Purified GPAM can
also be coated directly onto plates for use in the aforementioned drug screening techniques.
Alternatively, non-neutralizing antibodies can be used to capture the peptide and immobilize it on a
solid support.

In another embodiment, one may use competitive drng screening assays in which nentralizing
antibodies capable of binding GPAM specifically compete with a test compound for binding GPAM., In
this manner, antibodies can be used to detect the presence of any peptide which shares ane or mare
antigenic determinants with GPAM.

In additional embodiments, the nucleotide sequences which encode GPAM may be used m any
molecular biclogy techniques that bave yet to be developed, provided the new techniques rely on
properties of nucleotide sequences that are currently known, including, but not limited to, such
properties as the triplet genetic code and specific base pair interactions.

‘Without further elaboration, it is believed that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. The following embodiments are,
therefore, to be construed as merely illusirative, and not limitative of the remainder of the disclosure
in any way whatsoever.

The disclosures of all patents, applications and publications, mentioned above and below, in
particular U.S. Ser. No. 60/091,631, are expressly incorporated by reference herein.

EXAMPLES

L Construction of cDNA Libraries

Incyte cDNAs were derived from ¢DNA. Iibraries described in the LIFESEQ GOLD database
{Incyte Genomics, Palo Alto CA) and shown.in Table 4, column 5. Some tissues were homogenized
and lysed in guanidiniom isothiocyanate, while others were homogenized and tysed in phenol or ina
suitable mixture of denaturants, such as TRIZOL (Life Technologies), a mopophasic solution of phenol
and guanidine isothiocyanate. The resulting lysates were centrifuged over CsCl cushions or extracted
with chloroform. RNA was precipitated from the lysates with either isopropanol or sodium acetate and
ethancl, or by other rontine methods.
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Phenol extraction and precipitation of RNA were repeated as necessary to increase RNA
purity. In some cases, RNA was treated with DNase. For most libraries, poly(A)+ RNA was isolated
using oligo &(T)-coupled paramagnetic particles (Promega), OLIGOTEX latex particles (QIAGEN,
Chatsworth CA), or an OLIGOTEX mRNA purification kit (QITAGEN). Alternatively, RNA was
isolated directly from tissue lysates using other RNA isolation kits, e.g., the POLY(A)PURE mRNA
purification kit (Ambion, Austin TX).

In some cases, Stratagene was provided with RNA. and constructed the corresponding cDNA
libraries. Otherwise, cDNA was synthesized and ¢cDNA libraries were constructed with the UNIZAP
vector system (Stratagene) or SUPERSCRIPT plasmid system (Life Technologies), using the
recommended procedures or similar methods known in the art. (See, e.g., Ausubel, 1997, supra, units
5.1-6.6.) Reverse transcription was initiated wsing oligo d(T) or random primers. Synthetic
oligonucleotide adapters were ligated to double stranded cDNA, and the cDNA was digested with the
appropriate restriction enzyme or enzymes. For most libraries, the cDNA was size-selected (300-1000
bp) using SEPHACRYL S1000, SEPHAROSE CL2B, or SEPHAROSE CL4B column )
chromatography (Amersham Pharmacia Biotech) or preparative agarose gel electrophoresis. ¢cDNAs
were ligated into compatible restriction enzyme sites of the polylinker of a suitable plasmid, e.g.,
PBLUESCRIPT plasmid (Stratagene), PSPORT1 plasmid (Life Technologies), PCDNA2.1 plasmid
(mvitrogen, Carlsbad CA), PBK-CMYV plasmid (Stratagene), or pINCY (Incyte Genomics, Palo Alto
CA), or derivatives thereof. Recombinant plasmids were transformed into competent E: coti cells
including XL1-Blue, XL1-BlueMRF, or SOLR from Stratagene or DHSa, DH10B, or ElectroMAX
DH10B from Life Technologies.

1. Isolation of cDNA Clones
Plasmids obtained as described in Example I were recovered from host cells by in vivo excision

using the UNIZAP vector system (Stratagene) or by cell Iysis. Plasmids were purified using at least
one of the following: a Magic or WIZARD Minipreps DNA purification system (Promega); an AGTC
Miniprep purification kit (Edge Biosystems, Gaithersburg MD); and QIAWELL 8 Plasmid, QIAWELL
8 Plus Plasmid, QITAWELL 8 Ulira Plasmid purification systems or the R.E.AL. PREP 96 plasmid
purification kit from QIAGEN. Following precipitation, plasmids were resuspended in (.1 ml of
distilled water and stored, with or without Iyophilization, at 4°C.

Alternatively, plasmid DNA was amplified from host cell Iysates using direct link PCR in a
high-throughput format (Rao, V.B. (1994) Anal. Biochem. 216:1-14). Host cell lysis and thermal
cycling steps were carried out in a single reaction mixture, Samples were processed and stored in 384-
well plates, and the concentration of amplified plasmid DNA was quantified fluorometrically using
PICOGREEN dye (Molecular Probes, Eugene OR) and a FLUOROSKAN II fluorescence scanner
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(Labsystems Oy, Helsinki, Finland).
il Sequencing and Analysis

Incyte cDNA recovered in plasmids as described in Example I were sequenced as follows.
Sequencing reactions were processed using standard methods or high-thronghput instrumentation
such as the ABI CATALYST 800 (Applied Biosystems) thermal cycler or the PTC-200 thermal cycler
(MJ Research) in conjunction with the HYDRA microdispenser (Robbins Seientific) or the
MICROLAB 2200 (Hamilton) liquid transfer system. cDNA. sequencing reactions were prepared
using reagents provided by Amersham Pharmacia Biotech or supplied in ABI sequencing Kits such as
the ABI PRISM BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems).
Flectrophoretic separation of ¢cDNA sequencing reactions and detection of labeled polynucleatides were
carried out using the MEGABACE 1000 DNA sequencing system (Molecular Dynamics); the ABI
PRISM 373 or 377 sequencing system (Applied Biosystems) in conjunction with standard ABI
protacols and base calling software; or other sequence analysis systems known in the art. Reading
frames within the cDNA. sequences were identified using standard methods (reviewed in. Ausubel, 1997,
supra, unit 7.7). Some of the cDNA sequences were selected for extension using the techniques
disclosed in Example VIIIL

The polynucleotide sequences derived from Incyte cDNAs were validated by removing vector,
linker, and poly(A) sequences and by masking ambiguous bases, using algorithms and programs based
on BLAST, dynamic programming, and dinucleotide nearest neighbor analysis. The Incyte cDNA
sequences or translations thereof were then queried against a selection of public databases such as the
GenBank primate, rodent, mammalian, vertebrate, and enkaryote databases, and BLOCKS, PRINTS,
DOMO, PRODOM, and hidden Markov model (HMM)-based protein family databases such as PRAM.
(FIMM is a probabilistic approach which analyzes consensus primary structures of gene families.
See, for example, Eddy, S.R. (1996) Curr. Opin. Struct. Biol. 6:361-365.) The queries were
performed using programs based on BLAST, FASTA, BLIMPS, and HMMER. The Incyte cCDNA
sequences were assembled to produce full length polynucleotide sequences. Alternatively, GenBank
¢DNAs, GenBank ESTs, stitched sequences, stretched seqe or Genscan-predicted coding
sequences (see Examples IV and V) were used to extend Incyte cDNA assemblages to full length.

Assembly was performed using programs based on Phred, Phrap, and Consed, and cDNA assemblages
were screened far open reading frames using programs based on GeneMark, BLAST, and FASTA.

The full length polynucleotide sequences were translated to derive the corresponding full length
polypeptide sequences. Alternatively, a polypeptide of the invention may begin at any of the methionine
residues of the full length translated polypeptide. Full Jength polypeptide sequences were subsequently
analyzed by querying against databases such as the GenBank protein databases (genpept), SwissProt,
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BLQOCKS, PRINTS, DOMO, PRODOM, Prosite, and hidden Markov model (I{MM)—based protein
family databases such as PRAM. Full length polynucleotide sequences are also analyzed using
MACDNASIS PRO software (Hitachi Software Engineering, South San Francisco CA) and
LASERGENE software (DNASTAR). Polynucleotide and polypeptide sequence alignments are
generated using default parameters specified by the CLUSTAL algorithm as incorporated into the
MEGALIGN multisequence alignment program (DNASTAR), which also calculates the percent
identity between aligned sequences.

Table 7 summarizes the tools, programs, and algorithims used for the analysis and assembly of
Incyte cDNA and full length sequences and provides applicable descriptions, references, and threshold
parameters. The first column of Table 7 shows the tools, programs, and algorithms used, the second
column provides brief descriptions thereof, the third column presents appropriate references, all of
which are incorporated by reference herein in their entirety, and the fourth column presents, where
applicable, the scores, probability values, and other parameters used to evaluate the strength of a match
‘between two sequences (the higher the score or the lower the probability vaiue, the greater the identity
‘between two sequences).

‘The programs described above for the assembly and analysis of full length polynucleotide and
polypeptide sequences were also used to identify polypucleotide sequence fragments from SEQ ID
NO:3-4. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization and
amplification technologies are described in Table 4, column 4.

v. Identification and Editing of Coding Sequences from Genomic DNA

Putative G-protein associated molecules were initially identified by running the Genscan gene
jdentification program against public genomic sequence databases (e.g., gbpri and gbhtg). Genscanis a
general-purpose gene identification program which analyzes genomic DNA sequences from a variety of
organisms (See Burge, C. and S. Karlin (1997) J. Mdl. Biol. 268:78-94, and Burge, C. and S. Karlin
(1998) Curr. Opin. Struct. Biol. 8:346-354). The program concatenates predicted exons to form an
assembled cDNA sequence extending from a methionine to a stop codon. The output of Genscan is a
FASTA database of polynucleotide and polypeptide sequences. The maximum range of sequence for
Genscan to analyze at once was set to 30 kb. To determine which of these Genscan predicted cDNA
sequences encode G-protein associated mojecules, the encoded polypeptides were analyzed by querying
against PEAM models for G-protein associated molecules. Potential G-protein associated molecules
were also identified by homology to Incyte cDNA. sequences that had been annotated as G-protein
associated molecules. T‘h5§e selected Genscan-predicted sequences were then compared by BLAST
analysis to the genpept and gbpri public databases. Where necessary, the Genscan-predicted sequences
were then edited by comparison to the top BLAST hit from genpept to correct errors in the sequence
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predicted by Genscan, such as extra or omitted exons. BLAST analysis was also used to find any
Incyte cDNA ar public cDNA coverage of the Genscan-predicted sequences, thus providing evidence
for transcription. When Incyte cDNA coverage was available, this information was used to correct or
confirm the Genscan predicted sequence. Full length polynucleotide sequences were obtained by
assembling Genscan-predicted coding sequences with Incyte cDNA sequences and/or public cDNA.
sequences using the assembly pracess described in Example IIL. Alternatively, full length
polynucleotide sequences were derived entirely from edited or unedited Genscan-predicted coding
sequences.
V. Assembly of Genomic Sequence Data with cDNA. Sequence Data
“Stitehed" Sequences

Partial cDNA sequences were extended with exons predicted by the Genscan gene identification
program described in Example IV. Partial cDNAs assembled as described in Example I were mapped
to genomic DNA and parsed info clusters containing related cDNAs and Genscan exon predictions from
one or more genomic sequences. Each cluster was analyzed using an algorithm based on graph theory
and dynamic programming to integrate cDINA and genomic information, generating possible splice
variants that were subsequently confirmed, edited, or extended to create a full length sequence.
Sequence intervals in which the entire length of the interval was present on more than one sequence in
the cluster were identified, and intervals thus identified were considered to be equivalent by transitivity.
For example, if an interval was present on a cDNA and two genomic sequences, then all three intervals
were considered to be equivalent. This process allows unrelated but consecutive genomic sequences to
‘be brought together, bridged by cDNA sequence. Intervals thus identified were then “stitched” together
by the stitching algorithm in the order that they appear along their parent sequences to generate the
Iongest passible sequence, as well as sequence variants. Linkages between intervals which proceed
along one type of parent sequence (CDNA to cDNA or genomic sequence {0 genomic sequence) were
given preference over linkages which change parent type (CDNA to genomic sequence). The resultant
stitched sequences were translated and compared by BLLAST analysis to the genpept and gbpri public
databases. Incorrect exons predicted by Genscan were corrected by comparison to the top BLAST hit
from genpept. Sequences were further extended with additional cDNA. sequences, or by inspection of
genomic DNA, when necessary.
“Stretched” Sequences

Partial DNA sequences were extended to full length with an algorithm based on BLAST
analysis. First, partial cDNAs assembled as described in Example 1l were queried against public
Jatabases such as the GenBank primate, rodent, mammalian, vertebrate, and enkaryote databases using
the BLAST program. The nearest GenBank protein bomolog was then compared by BLAST analysis
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1o either Incyte cDNA sequences or GenScan exon predicted sequences described in Example IV, A
chimeric protein was generated by using the resultant high-scoring segment pairs (HSPs) to map the
translated sequences onto the GenBank protein homolog. Insertions or deletions may occur in the
chimeric protein with respect to the original GenBank protein homolog. The GenBank protein homolog,
the chimeric protein. or both were used as probes to search for homologons genomic sequences from the
public human genome databases. Partial DNA sequences were therefore “stretched” or extended by the
addition of homologous genomic sequences. The resultant stretched sequences were examined to
determine whether it contained a complete gene.

VL.  Chremosomal Mapping of GPAM Encoding Polynucleotides

The sequences which were used to assemble SEQ ID NO:3-4 were compared with sequences
frota the Incyte LIFESEQ database and public domain databases using BLAST and other
implementations of the Smith-Waterman algorithm. Sequences from these databases that matched
SEQ ID NO:3-4 were assembled into clusters of contiguous and overlapping sequences using
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genetic mapping data available
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for
Genome Research (WIGR), and Gépéthon were used to determine if any of the clustered sequences
had been previously mapped. Inclusion of a mapped sequence in a cluster resulted in the assignment
of all sequences of that cluster, including its particular SEQ ID NO:, to that map location.

Map locations are represented by ranges, or intervals, or human chromosomes. The map
position of an interval, in centiMorgans, is measured relative to the terminus of the chromosome’s p-
arm. (The centiMorgan (cM) is a unit of measurement based on recombination frequencies between
chromosomal markers. On average, 1 ¢cM is roughly equivalent to 1 megabase (Mb) of DNA in
humans, although this can vary widely due to hot and cold spots of recombination.) The cM
distances are based on genetic markers mapped by Généthon which provide boundaries for radiation
hybrid markers whose sequences were included in each of the clusters. Human genome maps and
other resources available to the public, such as the NCBI "GeneMap’99" World Wide Web site
(attp://www.nebi.nlm.nih.gov/genemap/), can be employed to determine if previously identified
disease genes map within or in proximity to the intervals indicated above.

VII.  Analysis of Polynucleotide Expression

Northern analysis is a laboratory technique used to detect the presence of a transcript of a gene
and involves the hybridization of a labeled nucleotide sequence to a membrane on which RNAs from a
particular cell type or tissue have been bound. (See, e.g., Sambrook, supra, ch. 7; Ausubel (1995)
supra, ch. 4 and 16.}

Analogous computer techniques applying BLAST were used to search for identical or related
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molecules in cDNA databases such as GenBank or LIFESEQ (Incyte Genomics). This analysis is
much faster than multiple membrane-based hybridizations. In addition, the sensitivity of the computer
search can be modified to determine whether any particular match is categorized as exact or similar,
The basis of the search is the product score, which is defined as:

BLAST Scare x Percent Identi
5 x minimmm {length(Seq. 1), length(Seq. 2)}

The product score takes into account both the degree of similarity between two sequences and the length
of the sequence match. The product score is a pormalized value between 0 and 100, and is calculated
as follows: the BLAST score is nwltiplied by the percent mclectide identity and the product is divided
by (5 times the length of the shorter of the two sequences). The BLAST score is calculated by
assigning a score of +5 for every base that matches in a high-scoring segment pair (HSP), and -4 for
every mismatch. Two sequences may share more than one HSP (separated by gaps). If there is mare
than one HSP, then the pair with the highest BLAST score is used to calculate the product score. The
product score represents a balance between fractional overlap and quality in a BLAST alignment. For
example, a product score of 100 is produced only for 100% identity over the entire length of the sharter
of the two sequences being corapared. A product score of 70 is produced either by 100% identity and
70% overlap at one end, or by 88% identity and 100% overlap at the other. A product score of 50 is
produced either by 100% identity and 50% overlap at one end, or 79% identity and 100% overlap.
Alternatively, polynucleotide sequences encoding GPAM are analyzed with respect to the tissue
sources from which they were derived. For example, some full length sequences are assembled, at least
in part, with averlapping Incyte cDNA sequences (see Example IIT). Each cDNA sequence is derived
from a ¢cDNA library constructed from a human tissue. Each human tissue is classified into one of the
following organ/tissne categories: cardiovascular system; connective tissue; digestive system;
embryonic structures; endocrine system; exocrine glands; genitalia, female; genitalia, male; germ cells;
hemic and immune system; liver; muscufoskeletal system; nervous systems; pancreas; respiratory
system; sense organs; skin; stomatognathic system; unclassified/mixed; or urinary tract. The pumber of
libraries in each category is counted and divided by the total number of libraries across all categories.
Simitarly, each human tissue is classified into one of the following disease/condition categories: cancer,
cell line, developmental, inflammation, neurclogical, trauma, cardiovascular, pooled, and other, and the
number of libraries in each category is counted and divided by the total number of libraries across all
categories. The resulting percentages reflect the tissue- and disease-specific expression of cDNA
encading GPAM. cDNA sequences and cDNA library/tissue information are found in the LIFESEQ
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GOLD database (Incyte Genomics, Palo Alto CA).
VIIL  Extension of GPAM Encoding Pnl&nudeotides

Full fength polynucleotide sequences were also produced by extension of an appropriate
fragment of the full length molecule using oligonucleotide primers designed from this fragment. One
primer was synthesized to initiate 5° extension of the known fragment, and the other primer was
synthesized to initiate 3’ extension of the known fragment. The initial primers were designed using
OLIGO 4.06 software (National Biosciences), or ancther appropriate program, to be about 22 to 30
mucleotides in length, to have a GC content of about 50% or more, and to anneal to the target sequence
at temperatures of about 68°C to about 72°C. Any stretch of nucleotides which would result in hairpin
structures and primer-primer dimerizations was avoided.

Selected human cDNA Hbraries were used to extend the sequence. If more than one extension
was necessary or desired, additional or nested sets of primers were designed.

High fidelity amplification was obtained by PCR using methods well known in the art. PCR
was performed in 96-well plates using the PTC-200 thermal cycler (MJ Research, Inc.). The reaction
mix contained DNA template, 200 nmol of each primer, reaction buffer containing Mg, (NH,),SO,,
and 2-mercaptoethanol, Taq DNA polymerase (Amersham Pharmacia Biotech), ELONGASE enzyme
(Life Technologies), and Pfu DNA polymerase (Stratagene), with the following parameters for primer
pair PCI A and PCI B: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 68°C,
2 muin; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage at4°C. Inthe
alternative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C, 3 min; Step 2:
94°C, 15 sec; Step 3: 57°C, 1 min; Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times;
Step 6: 68°C, 5 min; Step 7: storage at 4°C.

The concentration of DNA in each well was determined by dispensing 100 p1 PICOGREEN
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Engene OR) dissolved in 1X TE
and 0.5 pl of undituted PCR product info each well of an opaque fluorimeter plate (Corning Costar,
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan I
(Labsystems Qy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the
concentration of DNA. A 5 ulto 10 w1 aliguot of the reaction mixture was analyzed by electrophoresis
ona 1 % agarose gel to determine which reactions were successful in extending the sequence.

The extended mucleotides were desalted and concentrated, transferred to 334-well plates,
digested with CviJl cholera virus endonuciease (Molecnlar Biology Research, Madison WI), and
sonicated or sheared prior to religation into pUC 18 vector (Amersham Pharmacia Biotech). For
shofgun sequencing, the digested nucleotides were separated on low concentration (0.6 to 0.8%) agarose
gels, fragments were excised, and agar digested with Agar ACE (Promega). Extended clones were
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religated using T4 ligase (New England Biclabs, Beverly MA) info pUC 18 vector (Amersham:
Pharmacia Biotech), treated with Pfu DNA polymerase (Stratagene) fo fill-in restriction site overbangs,
and transfected into competent E, coli cells. Transformed cells were selected on antibiotic-containing
media, and individual colonies were picked and cultured overnight at 37°C in 384-well plates in LB/2x
carb lignid media. .

The cells were Iysed, and DNA was amplified by PCR using Tag DNA polymerase (Amersham
Pharmacia Biotech) and Pfu DNA potymerase (Stratagene) with the following parameters: Step 1:
94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72°C, 2 min; Step 5: steps 2, 3, and 4
repeated 29 times; Step 6: 72°C, 5 min; Step 7: storage at 4°C. DNA was quantified by PICOGREEN
reagent (Molecular Probes) as described above. Samples with low DNA recoveries were reamplified

using the same conditions as described above. Samples were dituted with 20% dimethysulfoxide (1:2,
v/v), and sequenced using DYENAMIC energy transfer sequencing primers and the DYENAMIC
DIRECT kit (Amershain Pharmacia Biotech) or the ABI PRISM BIGDYE Terminator cycle
sequencing ready reaction kit (Applied Biosystems).

“In Jike manner, full Iength polynucleotide sequences are verified using the above procedure or
are used to obtain 5° regulatory sequences using the above procedure along with oligonucleotides
designed for such extension, and an appropriate genomic library.

IX.  Labeling and Use of Individual Hybridization Probes

Hybridization probes derived from SEQ ID NO:3-4 are employed to screen cDNAs, genomic
DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base pairs, is
specifically described, essentially the same procedure is used with larger nucleotide fragments.
Oligonucleotides ate designed using state-of-the-art software such as OLIGO 4.06 software (National
Biosciences) and Iabeled by combining 50 pmol of each oligomer, 250 xCi of [y-*%P] adenosine
triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase (DuPont NEN, Boston
MA). Thelabeled oligoriucleotides are substantially purified using a SEPHADEX G-25 superfine size
exclusion dextran bead cotumn (Amersham Pharmacia Biotech). An aliquot containing 107 counts per
minnte of the labeled probe is used in a typical membrane-based hybridization analysis of human
genomic DNA digested with one of the following endonucleases: AseI, Bgl II, Eco RT, Pst I, Xba I, or
Pwu II (DuPont NEN).

The DNA from each digest is fractionated on a 0.7% agarose gel and transferred to nylon
wembranes (Nytran Plus, Schieicher & Schuell, Durham NH). Hybridization is carried out for 16
hours at 40°C. To remove nonspecific signals, blots are sequentially washed at room temperature
under conditions of up to, for example, 0.1 x saline sedium citrate and 0.5% sodivm dodecyl sulfate.

Hybridization patterns are visualized using antoradiography or an alternative imaging means and
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compared.
X. Microarrays

The Iinkage or synthesis of array elemernts upon a microarray can be achieved utilizing
photolithography, piezoelectric printing (ink-jet printing, See, e.g., Baldeschweiler, supra.), mechanical
microspotting technologies, and derivatives thereof. The substrate in each of the aforementioned
technologies should be uniform and solid with a non-porous surface (Schena (1999), supra). Suggested
substrates include silicon, silica, glass slides, glass chips, and silicon wafers. Alternatively, a procedure
analogous to & dot or slot blot may also be used to arrange and link elements o the surface of a
substrate using thermal, UV, chemical, or mechanical bonding procedures. A typical array may be
produced using available methods and machines weil known to those of ordinary skill in the art and may
contain any appropriate number of clements. (See, e.g., Schena, M. et al. (1995) Science 270:467-470;
Shalon, D. et al. (1996) Genome Res. 6:639-645; Marshall, A. and J. Hodgson (1998) Nat. Biotechnol.
16:27-31.)

Full length cDNAs, Expressed Sequence Tags (ESTSs), or fragments or aligomers thereof may
comprise the elements of the microarray. Fragments or oligomers suitable for hybridization can be
selected using software well known in the art such as LASERGENE software (DNASTAR). The array
elements are hybridized with polynucleotides in a biological sample. The polynucleotides in the
biclogical sample are conjugated to a fluorescent label or other molecular tag for ease of detection.
After hybridization, nonhybridized nucleotides from the biological sample are removed, and a
fluorescence scanmer is used to detect hybridization at each array element. Alternatively, laser
desorbtion and mass spectrometry may be used for detection of hybridization. The degree of
complementarity and the relative abundance of each polynucleotide which hybridizes to an element on
the microarray may be assessed. In one embodiment, microarray preparation and usage is described in
detail below,

Tissue or Cell Sample Preparation

Total RNA is isolated from tissue samples using the guanidinium thiocyanate method and
poly(A)* RNA is purified using the oligo-(dT) cellulose method. Each poly(A)* RNA sample is
reverse transcribed using MMLV reverse-transcriptase, 0.05 pg/ul oligo~(dT) primer (21mer), 1X first
strand buffer, 0.03 units/i RNase inhibitor, 500 1M dATP, 500 M dGTP, 500 pM dTTP, 40 pM
dCTP, 40 uM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Pharmacia Biotech). The reverse
transcription reaction is performed in a 25 ml volume containing 200 ng poly(A)" RNA with
GEMBRIGHT kits (Incyte). Specific control poly(A)* RNAs are synthesized by in vitro transcription

from non-coding yeast genomic DNA. After incubation at 37°C for 2 br, each reaction sample (one
with Cy3 and another with Cy5 labeling) is treated with 2.5 mi of 0.5M sodium hydroxide and
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incubated for 20 minutes at 85°C to the stof) the reaction and degrade the RNA. Samples are purified
using two successive CHROMA SPIN 30 gel filtration spin columns (CLONTECH Laboratories, Inc.
(CLONTECH), Palo Alto CA) and after combining, both reaction samples are ethanol precipitated
using 1 ml of glycogen (1 mg/ml), 60 ml sodium acetate, and 300 ml of 100% ethanol. The sample is
then dried to completion using a SpeedVAC (Savant Instruments Inc., Holbrook NY) and
resuspended in 14 pl 5X S§C/0.2% SDS.

Microarray Preparation

Sequences of the present invention are used to generate array elements. Each array element is
amplified from bacterial cells containing vectors with cloned cDNA inserts. PCR amplification uses
primers complementary to the vector sequences flanking the cDNA insert. Array elements are
amplified in thirty cycles of PCR from an initial quantity of 1-2 ng to a final quantity greater than 5
vg. Amplified array elements are then purified using SEPHACRYL-400 (Amersham Pharmacia
Biotech).

Purified array elements are immobilized on polymer-coated glass sfides. Glass microscope
slides (Corning) are cleaned by ultrasound in 0.1% SDS and acetone, with extensive disﬁlleﬁ water
washes between and after treatments. Glass slides are etched in 4% hydrofluoric acid (VWR
Scientific Products Corporation (VWR), West Chester PA), washed extensively in distilled water, and
coated with 0.05% aminopropyl silane (Sigma) in 95% ethanol. Coated slides are cured in a 110°C
aven,

Array elements are applied to the coated glass substrate using a procedure described in US
Patent No. 5,807,522, incorporated herein by reference. 1 pl of the array element DNA, at an average
concentration of 100 ng/pl, is loaded into the open capillary printing element by a high-speed robotic
apparatus. The apparatus then deposits about 5 nl of array element sample per slide.

Microarrays are UV-crosstinked using a STRATALINKER UV-crosslinker (Stratagene).
Microarrays are washed at room temperature once in 0.2% SDS and three times in distilled water.
Non-specific binding sites are blocked by incubation of microarrays in 0.2% casein in phosphate
buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60°C followed by washes in
0.2% SDS and distilied water as before.

Hybridization

Hybridization reactions contain 9 (i of sample mixture consisting of 0.2 pg each of Cy3 and
CyS5 labeled cDNA synthesis products in 5X SSC, 0.2% SDS hybridization buffer. The sample
mixture is heated to 65° C for 5 minutes and is aliquoted onto the microarray surface and covered with
an 1.8 cm® coverslip. The arrays are transferred to a waterproof chamber having a cavity just slightly
larger than a microscope slide. The chamber is kept at 100% humidity internally by the addition of
140 i of 5X SSC in a corner of the chamber. The chamber containing the arrays is incubated for
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about 6.5 hours at 60°C. The arrays are washed for 10 min at 45°C in a first wash buffer (1X SSC,
0.1% SDS), three times for 10 minutes each at 45° C in a second wash buffer (0.1X S5C), and dried.
Detection

Reporter-tabeled hybridization complexes are detected with a microscope equipped with an
Innova 70 mixed gas 10 W laser (Coherent, Inc., Santa Clara CA) capable of generating spectral lines
at 488 nm for excitation of Cy3 and at 632 nm for excitation of CyS. The excitation laser light is
focused on the array using a 20X microscope objective (Nikon, Inc., Melville NY). The slide
containing the array is placed on a computer-controlled X-Y stage on the microscope and raster-
scanned past the objective. The 1.8 cm x 1.8 cm array used in the present example is scanned with a
resolution of 20 micrometers.

In two separate scans, a mixed gas multiline laser excites the two fluorophores sequentially.
Emitted light is split, based on wavelength, into two photomultiplier tube detectors (PMT R1477,
Hamamatsu Photonics Systems, Bridgewater NJ) corresponding to the two fluorophores. Appropriate
filters positioned between the array and the photomultiplier tabes are used to filter the signals, The
emission maxima of the Auorophores used are 565 nm for Cy3 and 650 nm for Cy5. Each atray is
typically scanned twice, one scan per fluoraphore using the appropriate filters at the laser source,
although the apparatus is capable of recording the spectra from both fluorophores simultaneously.

The sensitivity of the scans is typically calibrated using the signal intensity generated by a
¢DNA control species added to the sample mixture at a known concentration. A specific location on
the array contains a complementary DNA sequence, allowing the intensity of the signal at that
Tocation to be correlated with a weight ratio of hybridizing species of 1:100,000. When two samples
from different sources (e.g., representing test and control cells), each labeled with a different
fluorophore, are hybridized to a single array for the purpose of identifying genes that are differentially
expressed, the calibration is done by labeling samples of the calibrating cDNA with the two
finorophores and adding identical amounts of each to the hybridization mixture.

The output of the photomultiplier tube is digitized using a 12-bit RTI-835H analog-to-digital
(A/D) conversion board (Analog Devices, Inc., Norwood MA) installed in an IBM-compatible PC
computer. The digitized data are displayed as an image where the signal intensify is mapped using a
linear 20-color transformation to a pseudocolor scale rapging from blue (Jow signal) to red (high
signal). The data is also analyzed quantitatively. Where two different fluorophores are excited and
measured simultaneously, the data are first corrected for optical crosstalk (dve to overlapping
emission spectra) between ihe fluorophores using each fluorophore’s emission spectrumn.

A grid is superimposed over the fluorescence signal image such that the signal from. each spot
is centered in cach element of the grid. The fluorescence signal within each element is then integrated
to obtain a numerical value corresponding to the average intensity of the sigpal. The software used
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for signal analysis is the GEMTOOLS gene expression analysis program (Incyte).
XL C ary Poly id

P

Sequences complementary to the GPAM—encodiﬁg sequences, or any parts thereof, are used to
detect, decrease, or inhibit expression of naturally occurring GPAM. Although use of oligonuclectides
comprising from about 15 to 30 base pairs is described, essentially the same procedure is used with
smaller or with laxger sequence fragments. Appropriate oligonucleotides are designed using OLIGO
4,06 saftware (National Biosciences} and the coding sequence of GPAM. To iphibit transcription, a
complementary oligomicleotide is designed from the most nnique 5’ sequence and used to prevent
promoter binding to the coding sequence, To inhibit translation, a complementary oligonucleotide is
designed to prevent ribosomal binding to the GPAM-encoding transcript.

XII. Expression of GPAM

Expression, and purification of GPAM is achieved using hacterial or virus-based expression
systems. For expression of GPAM in bacteria, CDNA is subcloned into an appropriate vector
containing an antibiotic resistance gene and an inducible promoter that directs high levels of cDNA
transeription. Exarnples of such promaters include, but are not imited to, the rp-lac (tac) hybrid
promoter and the T5 or T7 bacteriophage promoter in conjunction with: the lac operator regulatory
clement. Recombinant vectors are transformed into suitable bacterial hosts, e.g., BL21(DE3).
Antibiotic resistant bacteria express GPAM upon induction with isopropyl beta-D-
thiogalactopyranoside IPTG). Expression of GPAM in eukaryotic cells is achieved by infecting insect
or mammalian cell lines with recombinant Autographica californica nuclear polyhedrosis virus
(ACMNPV), commonly known as baculovirus. The nonessential polyhedrin gene of baculovirus is
replaced with cDNA encoding GPAM by either homologous recombination or bacterial-mediated
transpogition involving transfer plasmid intermediates. Viral infectivity is maintained and the strong
polyhedrin promoter drives high levels of cDNA transcription. Recombinant baculovirus is used to
infect Spodoptera fingiperda (Sf9) insect cells in most cases, or buman hepatocytes, in some cases.
Infection of the latter requires additional genetic modifications to baculovirus. (See Engelhard, EK. et
al, (1994) Proc. Natl. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hom. Gene Ther.
7:1937-1945.)

In most expression systems, GPAM is synthesized as a fusion protein with, e.g., glutathione S-
transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapid, single-step,
affinity-based purification of recombinant fusion protein from crude cell Iysates. GST, a 26-kilodalton
enzyme from Schistosoma japonicym, enables the purification of fosion proteins on immobilized
ghitathione under conditions that maintain protein activity and antigenicity (Amersham Pharmacia
Biotech). Following purification, the GST moiety can be proteolytically cleaved from GPAM at
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specifically engineered sites. FLAG, an 8-amino acid peptide, enables immunoaffinity purification
using commercially available monoclonal and polyclonal anti-FLAG antibodies (Eastman Kodak). 6-
His, a stretch of six consecutive histidine residues, enables purification on metal-chelate regins
(QIAGEN). Methods for protein expression and purification are discussed in Ausubed (1995, supra,
ch. 10 and 16). Purified GPAM obtained by these methods can be used directly in the assays shown in
Examples X VI and XVII where applicable.

XII. Functional Assays

GPAM function is assessed by expressing the sequences encoding GPAM at physiologically
elevated levels in mammalian cell culture systems. ¢DNA is subcloned into a mammalian expression
vector containing a strong promoter that drives high levels of cDNA expression. Vectors of choice
include PCMV SPORT (Life Technologies) and PCR3.1 (Invitrogen, Carlsbad CA), both of which
contain the cytomegalovirus promoter. 5-10 yg of recombinant vector are transiently transfected into a
tuman cell line, for example, an endothelial or hematopoietic cefl line, using either liposome
formulations or electroporation. 1-2 g of an additional plasmid containing sequences encoding a
marker protein are co-transfected. Expression of a marker protein provides a means to distinguish
transfected cells from nontransfected cells and is a reliable predictor of cDNA expression from the
recombinant vector. Marker proteins of choice include, €.g., Green Fluorescent Protein (GFP;
Clontech), CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM), an automated, laser optics--
based technique, is used to identify transfected cells expressing GFP or CD64-GFP and to evaluate the
apoptotic state of the cells and other cellular properties. fCM detects and guantifies the uptake of
fluorescent molecules that diagnose events preceding or coincident with cell death. These events include
changes in miclear DNA content as measured by staining of DNA with propidinm iodide; changes in
cell size and granularity as measured by forward light scatter and 90 degree side light scatter; down-~
regulation of DNA synthesis as measured by decrease in bromodeoxyuridine uptake; alterations in
expression of cell surface and intracellular proteins as measured by reactivity with specific antibodies;
and alterations in plasma membrane composition as measured by the binding of fluorescein-conjugated
Annexin V protein to the cell surface. Methods in flow cytometry are discussed in Ormerod, M.G.
(1994) Flow Cytometry, Oxford, New York NY.

The influence of GPAM on gene expression can be assessed using highly purified populations
of cells transfected with sequences encoding GPAM and either CD64 or CD64-GFP. CD64 and CD64-
GFP are expressed on the surface of transfected cells and bind to conserved regions of human
immunoglobulin G (IgG). Transfected cells are efficiently separated from nontransfected cells using
magnetic beads coated with either human IgG or antibody against CD64 (DYNAL, Lake Success NY).
mRNA. can be purified from the cells using methods well known by those of skill in the art. Expression
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of mRNA encoding GPAM and other genes of interest can be analyzed by northern analysis or
microatray techniques.
XIV. Production of GPAM Specific Antibodies

GPAM substantially purified using polyacrylamide gel electrophoresis (PAGE; seg, e.g.,
Harrington, M.G. (1990) Methods Enzymol. 182:488-495), ar other purification technigues, is used to
immunize rabbits and to produce antibodies using standard protocols.

Alternatively, the GPAM amino acid sequence is analyzed using LASERGENE software
(DNASTAR) to determine régigns of high immunogenicity, aﬁd a corresponding oligapeptide is
synthesized and used to raise antibodies by means known to those of skill in the art. Methods for
selection of appropriate epitopes, such as those near the C-terminus or in hydrophilic regions are well
described inthe art. (See, e.g., Ausubel, 1995, supra, ch. 11.)

Typically, oligopeptides of about 15 residues in length are synthesized nsing an ABI 431A
peptide synthesizer (Applied Biosystems) using FMOC chemistry and coupled to KLH (Sigma-
Aldrich, St. Louis MO} by reaction with N-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS) to
increase immmmnogenicity. (See, e.g., Ausubel, 1995, supra.) Rabbits are immunized with the
oligopeptide-KLH complex in complete Freund’s adjuvant, Resulting antisera are tested for antipeptide
and anti-GPAM activity by, for example, binding the peptide or GPAM to a substrate, blocking with
1% BSA, reacting with rabbit anfisera, washing, and reacting with radio-iodinated goat anti-rabbit IgG.
XV.  Purification of Naturally Occurring GPAM Using Specific Antibodies

Naturally occurring or recombinant GPAM is substantially purified by immunoaffinity
chromatography using antibodies specific for GPAM. An impmncaffinity column is constructed by
covalently coupling anti-GPAM antibody to an activated chromatographic resin, such as
CNBr-activated SEPHAROSE (Amersham Pharmacia Biotech). After the coupling, the resin is
blocked and washed according to the manufacturer’s instructions.

Media containing GPAM are passed over the inmmunoaffinity column, and the column is
washed under conditions that altow the preferential absorbance of GPAM (e.g., high ionic strength
‘buffers in the presence of detergent). The column is efuted under conditions that disrupt
antibody/GPAM binding (e.g., a buffer of pH 2 to pH 3, or a high concentration of a chaotrope, such as
urea or thiocyanate ion), and GPAM is collected.

XVL Identification of Molecules Which Interact with GPAM

GPAM, or biclogically active fragments thereof, are labeled with I Bolton-Funter reagent.
(Seg, e.g., Bolton A.E. and W.M. Hunter (1973) Biochem. J. 133:529-539.) Candidate molecules
previously arrayed in the wells of a multi-well plate are incubated with the labeled GPAM, washed, and
any wells with Iabeled GPAM complex are assayed. Data obtained using different concentrations of
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GPAM are used to calculate values for the number, affinity, and association of GPAM with the
candidate molecules.

Alternatively, molecules interacting with GPAM are analyzed using the yeast two-hybrid
system as described in Fields, S. and O. Song (1989) Nature 340:245-246, or using commercially
available kits based on the two-hybrid system, such as the MATCHMAKER system (Clontech).

GPAM may also be used in the PATHCALLING process (CuraGen Corp., New Haven CT)
which employs the yeast two-hybrid system in a high-throughput manner to determine all interactions
between the proteins encoded by two large libraries of genes (Nandabalan, K. et al. (2000) U.S. Patent
No. 6,057,101).

XVIL. Demonstration of GPAM Activity

An assay for GPAM activity is based on a prototypical assay for ligand/receptor-mediated
modulation of cell proliferation. This assay measures the rate of DNA synthesis in Swiss mouse 3T3
cefls. A plasmid containing polynuclectides encoding GPAM is added to quiescent 3T3 cultured cells
wsing transfection methods well known in the art. The transiently transfected cells are then incubated in
the presence of [FHthymidine, a radioactive DNA, precursor molecule. Varying amounts of GPAM
ligand are then added to the cultured cells. Incorporation of [PHlthymidine into acid-precipitable DNA
is measured over an appropriate time interval using a radioisotope counter, and the amount iricorporated
is directly proportional to the amount of newly synthesized DNA. A linear dose-response curve over at.
least a hundred-fold GPAM ligand concentration range is indicative of receptor activity. One unit of
activity per milliliter i defined as the concentration of GPAM producing a 50% response level, where
100% represents maximal incorporation of [*Hlthymidine into acid-precipi DNA (McKay, L. and
Leigh, 1., eds. (1993) Growth Factors: A Practical Approach, Oxford University Press, New York, NY,
p.73.)

Various modifications and variations of the described methods and systems of the invention will
be apparent to those skilled in the art without departing from the scope and spirit of the invention.
Although the invention has been described in connection with certain embodiments, it should be
understood that the invention as ciaimed should not be unduly limited to such specific embodiments.
Indeed, various modifications of the described modes for carrying out the invention which are obvious
to those skilled in molecular biology or related fields are intended to be within the scope of the following

claims.
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‘What is claimed is:

1. An isolated polypeptide selected from the group consisting of:

a) apolypeptide comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:1-2,

b) a naturally occurring polypeptide comprising an amino acid sequence at least 80%
identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-2,

©) abiologically active fragment of a polypeptide having an amino acid sequence selected
from. the group consisting of SEQ 1D NO:1-2, and

d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from
the group consisting of SEQ ID NO:1-2.

2. Anisolated polypeptide of claim 1 selected from the group consisting of SEQ ID NQO:1-2.
3. Anisolated polymicleotide encoding a polypeptide of claim 1.
4. Anisolated polymuclectide encoding a polypeptide of claim 2.

5. Anisolated polynucleotide of claim 4 selected from the group consisting of SEQ 1D
NO:3-4.

6. A recombinant polynucleotide comprising a promoter sequence operably linked to a.
polynnclectide of claim 3.

7. A cell transformed with a recombinant polynucleotide of claim 6.
8. A transgenic organism comprising a recombinant polynucleotide of claim 6.

9. A method for producing a polypeptide of claim 1, the method comprising:

a) culturing a cell under conditions suitable for expression of the polypeptide, wherein said
cell is transformed with a recombinant polynucleotide, and said recombinant polynucleotide
comprises a promoter sequence operably linked to a polymicleotide encoding the polypeptide of claim
1, and

b) recovering the polypeptide so expressed.
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10. An isolated antibody which specifically binds to a polypeptide of claim 1.

11. Anisolated polynucieotide selected from the group consisting of:

a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting
of SEQ ID NO:3-4,

b) a naturally occurring polynucleotide comprising a polymncleotide sequence af least 80%
identical to a polynucleotide sequence selected from. the group consisting of SEQ ID NO:3-4,

c) apolynucleotide complementary to the polynucleotide of a),

d) apolynucleotide complementary to the polynucleotide of b), and

&) an RNA equivalent of a)-d).

12. An isolated polynucleotide comprising at feast 60 contiguous nucleotides of a
polynucleotide of claim 11.

13. A method for detecting a target polynucleotide in a sample, said target polynucleotide
having a sequence of a polynucleotide of claim 11, the method comprising:

a) hybridizing the sample with a probe comprising at least 20 contiguous nucleotides
comprising a sequence complementary to said target polynucleotide in the sample, and which probe
specifically hybridizes to said target polynucleotide, under conditions whereby a hybridization
complex is formed between said probe and said target polynucleotide or fragments thereof, and

b) detecting the presence or absence of said hybridization complex, and, optionally, if

present, the amount thereof.
14. A method of claim 13, wherein the probe comprises at least 60 contignous nucleotides.

15. A method for detecting a target polynuclectide in a sample, said target polynuclegtide
having a sequence of a polynucleotide of claim 11, the method comprising:

a) amplifying said target polynucleotide or fragment thereof nsing polymerase chain reaction
amplification, and

b} detecting the presence or absence of said amplified target polynucleotide or fragment
thereof, and, optionally, if present, the amount thereof,

16. A composition comprising a polypeptide of claim 1 and a pharmaceuticafly acceptable

excipient.
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17. A composition of claim 16, wherein the polypeptide has an amino acid sequence selected
from the group consisting of SEQ ID NO:1-2.

18. A method for treating a disease or condition associated with decreased expression of
functional GPAM, comprising administering to a patient in need of such treatment the composition of

claim 16.

19. A method for screening a compound for effectiveness as an agonist of a polypeptide of
claim 1, the method comprising:

a) exposing a sample comprising a polypeptide of claim 1 to a compound, and

b) detecting agonist activity in the sample.

20. A composition comprising an agonist compound identified by a method of claim 19 and
a pharmacentically acceptablé excipient.

21. A method for treating a disease or condition associated with decreased expression of
functional GPAM, comprising administering to a patient in need of such treatment a composition of
claim 20.

22. A method for screening a compound for effectiveness as an antagonist of a polypeptide
of claim 1, the method comprising:

a) exposing a sample comprising a polypeptide of claim 1 to 2 compoung, and

b) detecting antagonist activity in the sample.

23. A.composition comprising an antagonist compound identified by a method of claim 22
and a pharmaceutically acceptable excipient.

24. A method for treating a disease or condition associated with overexpression of functional

GPAM, comprising administering to a patient in need of such treatment a composition of claim 23.

25. Amethod of screening for a compound that specifically binds to the polypeptide of claim
1, said method comprising the steps of:

a) combining the polypeptide of claim 1 with at least one test compound under suitable
conditions, and

b) detecting binding of the polypeptide of claim 1 to the test compound, thereby identifying a
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compound that specifically binds to the polypeptide of claim 1.

26. A method of screening for a compound that modulates the activity of the potypeptide of
claim 1, said meéthod comprising:

a) combining the polypeptide of claim. 1 with at least one test compound wnder conditions
permissive for the activity of the polypeptide of claim 1,

b) assessing the activity of the polypeptide of claim 1 in the presence of the test compound, and

¢} comparing the activity of the polypeptide of claim 1 in the presence of the test compound
with the activity of the polypeptide of claim 1 in the absence of the test compound, wherein a change in
the activity of the polypeptide of claim 1 in the presence of the test compound is indicative of a
compound that modulates the activity of the polypeptide of claim 1.

27. A method for screening a corspound for effectiveness in altering expression of 4 target
polynucieotide, wherein said target polynucieotide comprises a sequence of claim 5, the method
comprising:

a) exposing a sample comprising the target polynucleotide to a compound, under conditions
suitable for the expression of the target polynucleotide,

b) defecting altered expression of the target polynucleotide, and

<) comparing the expression of the target palynucleotide in the presence of varying amounts of
the compound and in the absence of the compound.

28. A method for assessing toxicity of a test compound, said method comprising:

a) treating a biological sample containing nucleic acids with the test compound;

) hybridizing the nuclejc acids of the treated biological sample with a probe comprising at
least 20 contiguous nucleotides of a polynucleotide of ¢laim 11 under conditions wheteby a specific
hybridization complex is formed between said probe and a target polynucleotide in the biological
sample, said target polynucleotide comprising a polynucleotide sequence of a polynucleotide of claim
11 or fragment thereof; ‘

¢) quantifying the amount of hybridization complex; and .

d) comparing the amonut of hybridization complex in the treated biological sample with the
amount of hybridization complex in an untreated biological sample, wherein a difference in the
amount of hybridization complex in the treated biclogical sample is indicative of toxicity of the test

compound.
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29. A diagnostic test for a condition or disease associated with the expression of GPAM in a
biological sample comprising the steps of:
a) combining the biological sample with an antibody of claim 10, under conditions suitable
for the antibody to bind the polypeptide and form an antibody:polypeptide complex; and
* b) detecting the complex, wherein the presence of the complex correlates with the presence

of the polypeptide in the biological sample.

30. The antibody of claim 10, wherein the antibody is:
a) achimeric antibody,

b) asingle chain antibody,

c) aFab fragment,

d) aF(ab'), fragment, or

©) ahumanized antibody.

31. A composition comprising an antibody of claim 10 and an acceptable excipient.

32. A method of diagnosing a condition or disease associated with the expression of GFAM
in a subject, conprising administering to said subject an effective amount of the composition of claim
31.

33. A composition of claim 31, wherein the antibody is labeled.

34. A method of diagnosing a condition or disease associated with the expression of GPAM
in a subject, comprising administering to said subject an effective amount of the composition of claim
33,

35. A method of preparing a polyclonal antibody with the specificity of the antibody of clait
10 comprising:

a) immunizing an animal with a polypeptide having an amino acid sequence selected from
the group consisting of SEQ ID NO:1-2, or an immunogenic fragment thereof, under conditions to
elicit an antibody response;

b) isolating antibodies from said animal; and

¢) screening ihe isolated antibodies with the polypeptide, ﬁwreby identifying a po]ycloﬁal
antibody which binds specifically to a-polypeptide having an amino acid sequence selected from the
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group consisting of SEQ ID NO:1-2.
36. An antibody produced by a method of claim 35.
37. A composition comprising the antibody of claim 36 and a suitable carrier.

38. A method of making a monoclonal antibody with the specificity of the antibody of claim
10 comprising:

) immunizing an animal with a polypeptide having an amino acid sequence selected from
the group consisting of SEQ ID NO:1-2, or an immunogenic fragment thereof, under conditions to
elicit an antibody response;

b) isolating antibody producing cells from the animal;

©) fusing the antibody producing cells with immortatized cells to form monocional antibody-
producing hybridema cells;

d) culturing the hybridoma cells; and

¢) isolating from the culture monoclonal antibody which binds specifically to a palypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-2.

39. A monoclonal antibody produced by a method of claim 38.
40. A composition comprising the antibody of claim 39 and a suitable cartier.

41. The antibody of claim 10, wherein the antibody is produced by screening a Fab
expression library.

42. The antibody of claim 10, wherein the antibody is produced by screening a recombinant
immunoglobulin library.

43, A method for detecting a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-2 in 2 sample, comprising the steps of:

a) incubating the antibody of claim 10 with a sample under conditions to allow specific
binding of the antibody and the polypeptide; and

b) detecting specific binding, wherein specific binding indicates the presence of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID N0:1-2 in
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the sample.

44, A method of purifying a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO: 1—2 from a sample, the method comprising:
5 a) incubating the antibody of claim 10 with a sample under conditions to allow specific
binding of the antibody and the polypeptide; and
b) separating the antibody from the sample and obtaining the purified polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-2.

10 45. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:1.

46. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:2.

47. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:3,

48. A polymacieotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:4.
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<110> INCYTE GENOMICS,
LAL, Preeti
YUE, Henry
LU, Dyung Aina M.

<120>
<130>

<140>
<141>

<150>
<151>

<160> 4

<170>

<210> 1

<211>
<212>
<213>

<220>

<221>
<223>

<400> 1

Met

1
heu
Lys
Met
Lys
ciu
Asp
Gly

Ala
Ala
Glu
Pro
Gln
Val
Glu
Phe
Pro
val
Pro
Ser
Cys
Thr
Ser
Phe
Trp
ala
Gin

Thr

214
PRT
Homo sapiens

alu
Asp
Asn
Gln
Glu
Pro
Lys
val
Glu
Phe
Val
Cys
Phe
Leu
Lys
Arg
Ile
Ala
Asp

Asn

Asn
Ser
Leu
1le
Glu
Val
Leu
Lys
Phe
Asn

val

Th:

H

Val
Val
Val
Tyr
Val

Met

PF-0762 PCT

60/021,631
2000-03-23

PERL Program

misc_feature
Incyte ID No:

Ser
5

230
Lys
245
Asp
260
Ile
275
Glu

To Be Assigned
Herewith

INC.

4620239CD1

Val
Ile
Ile
Thr

Lys

Lys

Leu
Phe
Gly
Arg
Lys
Ile
Ser
Sar
Val
TYT
Cys
Tyr
Arg
Met
Leu
Ser
Trp
Phe
Ser

Met

Thr
Asp
Sexr
Val
Ala
Lys
val
Val
Phe
Lys
Ser
Arg
Lys
Gly
val
Leu
Glu
Arg
Phe

Thr

ser
Ser
Thr
Ile
Leu
Glu
Ile
Glu
val
Ala
Gln
Thr

Lys

Ala
Gly
Arg
Asn
Leu

Glu

G~PROTEIN ASSOCIATED MOLECULES

220

Gly

Met

6

Thr

TYyY
Val
Thr
Cys
Met
Phe

Thr

Thr
val
Gln
Ile
Pro
Asp
Glu
Asp
Arg
Glu
Met

Leu

Thx
Ile
Glu
Lys
Ser

Gly

Arg
Glu
Glu
Glu
Lys
Gly

Ile

Phe

Asn
Val
Lys
Gln
Met
Gln
val
Asp

Gly

Thr
Ile
Glu
Ala
Ile
Lys
Lys
Deu
Gin
Ile
Leu
Leu
Aryg
Asp
cly
Lys
Asp
Fro
Glu

Lys

(163)

PCT/US01/09220

150
Pro
165
val
180
Leu
185
Phe
210

225
Pro
240
Phe
255
Pro
270
Glu
285
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Leu
Asn
Vval
Arg

Glu

cys

Pro
Ile
Val

Ala
Leu
Asn
Arg
Ala
Thr
Thr
Ala
Tyr
Leu
clu
His

Asp
Asp
Ser
His

Gln

Ser

Arg
Gln
Asn
val

Asn

Leu
val
Lys
Gly
Lys
Arg
Glu

Glu

Ile
Thx
Glu
Deu
Lys
Ala
Ser
val
Asn
Glu
Gln
2la
Thr
Thr
His
Pro
Ile
Ala
Leu

Trp

Gly
Lys
Gln
Glu
Lys
Lys
Thr
His
Glu
Ser
Trp
Asn
Glu
Lys
Lys
Ser
val
Glu
Phe
Leu
Ala
Pro
Val
Lys
Asn
Ile
Leu
Lys
Pro
Lys
Phe
Leu

Leu

290
28p
305
asp
320
Glu
335

350
Ser
365
Arg
380
Asp
395
Ser
410
Ser
425
Ser
440
Gln
455
Ile
470
Glu
485
Thr
500

515
Lys
530
Lys
545

560
Leu
575
Val
590
Leu
605
Asp
620
Met
835
Gln
650
Leu
665
Ser
[

Phe
695

710
2ala
725
Lys
740

755
Sex
770
Lys
785

Leu
Trp
Met

Val

Ile
Leu
Leu

Leu

Pro
Phe
Tyr

Ser

» arg

Ser
Sex
Ile
Ser
Ala
Ala
Gln

Phe

Ile
Tyxr
Ile
Ile
Leu

Leu

His
Phe
Ser
Gly
Phe
Gly
Leu
Leu
Leu
Gln

Leu

cys

Phe

Pro
Ile
aAsn
Ser

Lys

Arg
cly

Asp

Pro

Lys

Deu
Asn
Thy
Ile
Asp

Ser

Asn
Thr
Lys
Asp
Val
Met

cys

Thr
Glu
Gly
YT
Leu
Lys
Phe

Tyr
Thr
Glu
Ile

Gly

Leu
Asp
Pro
Cys
Gln

Ile

His
His
Asp
Phe
His
Ile
Arg

Thr

295
His
310
Pro
325
Sex
340
Glu
355
Ser
370
alu
385
Pro
400
Ser
415
cly
430
Pro
445
Leu
480
Ile
475
Gly
490
Ile
505

520
ile
535
Phe
550
Glu

Ala
580
Arg
585
Leu
610
Glu
625
Glu
640
val
655

670
Pro
685
Cys
760
Arg
715
Ile
730
Axg
745
Pro
760
Ser
775
His
790

206

val

Lys

ala
Asn
Leu
Arg
Leu
Thr
Pro
Gln
Leu
Ile
BAsp
Leu
Leu
Asn
Gln
Pro
val
Lys
Ala
Lys
Glu
Leu
Asp
Glu
Fro
Leu
Thr
Thr
Glu

Ala

val
Lys
Met
Asn
Thr
Ala
Lys
Asp
Pro
Ser
Thr
Phe
Leu
Ile
Ile
Lys
Phe
Lys
Glu
Gln
His
Ile
Arg
Vel
val
Arg
Ile
His
Met
Glu
Glu
Leu

Asn

Glu
Leu
AsSp
Thr
Pro
Gla
Arg
Ile
Lys
Lys
Glu
Gln
Ala
Phe
Val
Tyr
Phe
Pro
Cys
Axrg
Thr

Lys
Asp
Gln

cly

Gly

Pro

Gln
Pro

Thr

300
Glu
315

330
Ala
345

360
Asn
375
Leu
380
Pro
405
Ser
420
Ser
435
Gln
450
Ser
465
Val
480
Pro
495
Asp
510
Bsn
525
Ser
540

555
arg
570
cly
535
neu
500

615
Ser
630
Thr
645
Gly
660
Arg
675
Glu
690
Arg
705
Gln
720
Leu
735
Cys
750
Ala
765
Lys
780
Ile
795
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Cys Lys Ala
Ser Phe Glu
Ala Ser Arg
Phe Ser Phe
Met Thr Ser
Asp Lys His
Gly Ile Pro
Arg Arg Ser
<210> 2

<211> 459
<212> PRT

Asp
Val

Ala

Ser

His

Ala
800
Asn
815
Ile
830
Lys
845
Gly
860
Met
875
Pro
890

305

<213> Homo sapliens

<220>

<221> misc_feature
<223> Incyte ID No:

<400> 2
Met Leu Axg
1

Ala Glu Lys
Asn Pro Tyr
Val Arg Phe
Gly Asp Asp
Lys Leu Leu
Ile Thr Phe
Ile Leu Thr
Asp Thr Thr
val Lys Cys
Gly Gly Asn
Cys Lys Thr
Glu Ile Pro
Ile Ile Phe

Asp Ile Leu

His Val Gly

Gln Ala Tyr

Ile His His

Tzp
Ser
Thr
Leu
Gly
Glu
Pro
Ala
Arg
Leu
Asp
ser

Lys

Glu
Ile

Glu

Glu

Phe

Leu
S
Pro
20
Glu
35
Val
50
Ile
65
Leu
80
Ser
35
Ser
110
Gln
125
Thr
140
Leu
155
His
170
Asn
185
Leu
200
Val
215
Asn
230
Leu
245
Arg
260
Ile
275
Thr
290

Glu Asn
Thr Lys
Lys Lys
Thr Pro
Ser Val
Ser Arg
Ser Leu

Leu Ser

Len
Asp
Thy
Lys

Glu

val

BArg

5565933CD1

Ile Gly
Leu Gln
Leu Leu
Gln Leu
Val val
Asn Gly
Leu Glu
Ala Asp
Val Gln
Val Leu
Cys Val
Leu Ser
Cys Val
Val Ala
Lys Arg
Val Asn
Ile Ile
Asn Phe
Lys Leu

Cys Aasp

Gly
Thr
val
Asp
Val
Hig
Ser
Arg
Arg
Gln
Trp
Asp
Val
Pro
Leu

Asp

Trp
cys

Glu

Ile
Met
Ser
Arg
Gly
ser
Ser

Ser

Gly
Ile
Leu
Asp
Trp
Thx
Ccys
Thr

Ile

Asn
Thyx
Ala
Thr
Leu
Leu
Asp
Asp
Gln

Glu

Tyr
805
Asp
820
Lys
835
ala
85D
Arg
865
Ser
880
Leu
895
Thr
910

205
Asp
220
Ser
235
ala
250
Pro
265
Lys
280
Asn
295

3/6

Ile
Cys
Asp

Lys

Ala
Thr
val
Arg
Pro
Ser
Ser

His

Pro
Glu
His
Phe
@ln
Ile
Lys
val
Phe
val
Leu
Ser
Gly

ser

Phe

Asp
Leu
Thr
Arg
Ser
Ser
Phe

Leu

Gln
Gln
His
Ala
Thr
Thr
Asn
TR
Glin
Trp
Asp
Ala
Lys
Leun
BAsp
Thr
Trp
&ln

Ala

Pro
Ser
Arg
Ala
Ser
Leu
Phe

Ile

Gly
Thr
Bsp
ser
Gly
Ala
Gln
Asp
Ser
Den
Deu
Leu
Glu
clu

Asn

Thr

Leu

Ala

Glu
810
Arg
835
Ala
840
Leu
855
Asn
870
Ala
885
Glu
200

198

270
ser
285
val
300
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cly Arg
Ala Cys
Arg Leu
Val Arg
Pro val
Ser Lys
Thr Ser
Sexr Ser
Thr Cys
Brg Glu

Glu Asn

<210> 3

Gly
Gin
Pro
Ile
Pro
Gln
Cys
Val
Ser
Ser

Gly

<211> 4097
<212> DNA
<213> Homo sapiens

<220>

Leu
Lys
Asn
Trp
Thr
Ala
Ser
Glu
Ala
Gly

Asp

Tyr Val Tyr

305

320
Arg
338
Glu
350
Gly
365
Ser
380
Leu
395
Met
410

425
Leu
440
Leu
455

<221> misc_feature
<223> Incyte ID No:

<400> 3

geegeeggga
tagggetttt
taacatccac
ctgagattte
ctcagattga
aagcecttaaa
ctggaaaatc
ttgtaaagat
tatttgtagt
gagttattgg
catgtegeea
ggaaaaaaga
gaaaagactt
tecagggtige
gggaaaggcy
aagttectee
ccaatatgga
gatgeactea
agaaactita
ctggagaaac
caatgetttc
ttgoteaget
ctgageattc
ttaactatgy
cttecaaagea
atgttaatat
aacgtggtyg
atatctttga
atgagagcaa
accetecett
agaaaccaag
agagccttgt
taaatgatct
ctattggate

ggaatggcgy
ttgagagtge
tactgggagg
caaggaaaac
aacaagagtg
gactattaaa
ggatgasaaa
ggagtcggtg
cacggacttt
accaccagtt
gttgtategt
agaactagtce
tagttcazaa
tgtgagtcta
gaatgaacag
attteaagat
agaaatgact
ccttgtagtt
tgttgtcaag
tatgtattta
tctaaatace
ttecaagagag
cetttecata
agacacceca
gteagcaagy
attggeaaca
acctatcctt
tgtacacact
aagcattyggt
tgtaaactte
atttecatget
togaacttott
taagaagcat
actgaaggaa

Ala His
Gln Leu
Leu Aryg
Phe Phe
Gin Pro
Glu heu
Phe Leu
His Leu

Arg Ser

Sexr
Asp
1le
Glu
Asn
val
Ile
YT
Ile
Leu

Ala

462023%CB1

tatttgtgag
tgatttagaa
actagcttygg
ttacttattg
atattggtte
ataatggaag
ttaataasas
gaagaattty
caggaticag
gtattaaatt
acaagtatga
aggttggtga
gttacacatt
ggtactccaa
gatttctaty
tgtattttaa
gaaatgcaayg
gaagagaata
caagagtggt
tatgaaaagy
cctaacagea
acagacgtygt
gggtcactce
aagtcttgta
tggcaagtty
attattcagt
geaccagagg
aagataaagg
gacattttte
tttgaaatga
tttcteaaga
atccgaceag
acagctgaty
gtaatgacge

Ser
Ser
Lys
Met
Lys
Gly

Phe

Arg

val

Gln
310
Asn
325
Cys
340
Gln
355
Trp
370
Lys
385
Asp
400
Glu
415
Leu
430
Leu

445

aggagtcgge
gaatacaaat
cagactette
gatctactte
aagaagctgy
tecctgttat
gtgttattaa
aaggtttgga
tetttaatga

gtteacaaaa

tgaatctagt
cattggtceca

tggtggcaaa

ttatgaagee

cagcagtiga

gtttcctgyg
gaggtaaata
tagtasaaga
tetggggaay
caaatactce
atcgcaaacyg
caccatttcc

tagatatctc

ctaagtctte
caaaagagct

tatttcaagt

4/6

agattaagac
atgatcttga
tgaaatatte
goaaggaaac
taaaccaage
tacagaggtt
aaaatccaga
atattaatga

Lys Arg Val

Leu His Ile

(166)
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Ile

Ala
330

Glu Asp Gly Ser

345

Leu Ala Ala Glu

Phe Gly Arg
Gln Glu ZAsn
Tle Gly His
His Gly Leu
Lys Asn Gly

Gln Lys Leu

gtttgaagay
catggetgaa
catttttgat
atatgtagaa
aazacaagan
azagataaaa
tatggacatt
ttetecggas
cctotacaag
aggagagect
actatgottt
teacatgggt
ttgtacacaa
agaatggatt
tgactttaga
attttcagat
tttaccgett
tetteeottt
cattcaaatg
tgagctcaag
acgtcgttta
accccgtasyg
caacacacca
taaaagctoe
ttatcaaact
accattggaa
tatttttggt
agaccttata
amaagatttg
aattattaaa
aeazccagaa
acccagtgtt
caazageact
ggataagaga

360
val
375

390
sex
405
Val
420
Glu
435
clu
450

gtggaactee
aatagigtat
tctaragtia
gaagagatge
gaacttataa
gaaagttgtc
aaagtgggct
tttgaaaaty
gctgattgta
ttgccatttt
actggattta
ggagttatte
ggagaaaaat
tataaagett
aatgaattta
gaagagaaaa
ggagatgaaa
gaaccticaa
gatgcccgagy
aaatcagtglt
aaagaaacac
cgecccatoay
gagtctagea
actccagtte
gaaagtaatt
gaggaaggac
agcatcocag
gttaattggg
gtaaaaacct
tgtgaaaaac
tgtggacggc
geattacttt
ttagaaaaay
anaacagaay

60

120
180
240
300
360
420
480"
540
600
660
720

840

200

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
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cteaanagea
cttcteaccg
acagaggaga
ggcacaaggt
ttaagcatat
cagaagattg
tgetacteag
tgtgtegaca
ctgatccaga
caagagcaat
cazaaagagc
cttccageaa
teceatcteoo
gtagatctac
agacacctca
asagctggaa
gtaaggttta
gtaatttate
tgatattagt
actgctgtga
cagcetcaatt
ttotgattaa
ctttecacagt
tttgecctea
tgagataagg
getgtttcag
tagtttgata
agactgtttg
gtgaaatgea
aattgaaaat
cagtaattca
gagagtgcta
tatagattgt
tacattttaa
gtaaaaanaa

<210> 4

<211> 1641
<212> DNA
<213> Homo

<220>

aatttttgat
aagcttagta
acaagtaact
tattggeact
tcacctaatg
ccataatget
tttccagaty
tgtagetaac
atcctttgaa
aaaaaagact
tettegaagy
tgateagcat
cteccttgte
aactcattig
tactcaaata
ggaagataaa
cetgttacat
tettgttiga
agctttgeaa
atctatttgt
tatgcagaga
atagtgggte
ttatttbett
ttaacaagaa
acagaaagat
agagagtacg
gtgtgtggaa
taccctteoat
tagatatgeg
teatttgetg
gaataatcaa
caaatgtity
tttctatgee
aagcaattgt
aaaaaaa

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 4

geccecgeag
tacgggagedg
gtgggctgat
gaggaggeeg
cegetgeeeg
agaaatctee
tagtactgaa
ttgeatectge
ttttagaact
aatcttgtga
tgtaggatgg
agtgtttaac
tgtggaaccy
gtgetttggt
ttttecaggtt
gectecttga
teaceggete
cctatgaacy
toctgteaaaa
ttgetgeagt
gccagaaaac

teggoagoeyg
ctttgoggac
ctggggcggy
agectygggge
gatgttgega
tttacagaca
ggcteateat
tggtgatgat
gaatggacac
agagaaaaat
tgatactace
tgttetteay
aaaattagat
tgaaatacct
ggtagcacece
tcaccaggat
cecacgtegga
caacttctgy
atcaaatgac
tggaaggggt
tgcacatgac

gttogtttaty
cagegggtty
ctcttectet
tttaggagte
cetetttete
tttgecttge
acatcagatyg
accatttgta
gtaaatacaa
tcaaaazagy
getettatga
gtaatgagtc
agectteett
atatgaageyg
agazactgac
taacactaaa
tttecaagtta
atctgteatt
cectyataga
atagtatcea
ttaaatgaca
tgtttcacat
cteaagegtt
taacatttaa
tgagaaacakb
gtatatttat
ttttatttty
gaaataattc
catgtteaac
tttcaasagtyg
gttecatatygg
tecacttaaat
atgtatgtge
attagtaaga

5565933CB1

caccccaage
aaaaattcte
aagtattage
ggagttiggg
tggctgatey
ataggtgaag
gatattgtac
ggaattgtag
actcamaaga
caactecatct
agacaagttce
agactagaty
ctectgtgta
aagaactgtyg
acagaaggat
aatattctet
gagctgatca
gacccatete
atttctatte
ttatacgtgt
teceaatgtee

aagtagatgg
azacaattte
tcaatgatty
cteatggeca
agattaagaa
ttogtgaggec
aacttecaaa
aagcagatge
aagatatgga
ttacaagage
catcccacgg
gtectttetag
ccttetttga
ttaccaaaat
ttaaatggta
ctatgctatt
attcatgtaa
cazaggccaa
gtaaataaat
tgaatgaatt
tcataatact
gtgcagttig
ttcaagatct
aggagattgt
tgtatatttt
ggtaatttta
aaggataaga
tgaagttgee
tttttattgt
tgatatcttt
ataaatgcat
tteoaagtttc
cacttctgag
actttgtaaa

gactgaccaa
cctcaactgt
gtctoagtty
ctgactggay
dggggaggccy
aacaaaccea
gatttetggt
ttgtgtggaa
taacagctat
tgacagecte
agagaatatc
tttggettte
agactagcea
ttgtggecage
cactagaatg
cattgattaa
tetgggatge
cacaactgga
atcatttceac
atagccttea
tgeacattge

5/6

atgeccaget
tctaggtgag
cctagagata
aaccecgacee
ggtattggac
accaacagag
agaaaactgy
tgagaatctt
cagtacattyg
attctettic
ctecagtggag
cacatcatea
aaggagaagt
cttaaattat
cttgtaatta
tgatttttet
aaaatgatag
taatttaagt
tttatgggty
tatggaaata
ggatgaaaac
aagtatttaa
agcatgtgga
ttcaaaatat
gcaazaacaa
tccactagea
ccatgggaaa
atcagtttta
ggtettataa
cacaatagecc
ttttattice
tgttttaata
agtagtaaat
taaataccta

actaagectc
ggtetgeatt
cgetgeagee
ctggaccgdg
agaaccgeag
gaatccctac
acagttagat
tgcccagaca
tattacattt
tgctgataga
atgctiecag
tggtgggaat
cetitetgat
agttggcaaa
ggatattctt
tgtcaatgat
cetggactgyg
cacccaacaa
atgtgatgaa
aatgaagegt
cagacttoca

(167)
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aatcttttat
caccectgty
gcaagaaaac
ccagcttete
ataagagaga
cagacaaaty
ctaaagatge
atttatactg
agtagagcat
tecasaacte
ggaagaagte
ttagecaggta
catacgttaa
agasatatat
geacttggtg
tettgaasga
tgattttgat
tgctateage
ggtgccaaat
gatatttgty
ttgeatagaa
ataaccactc
ttitaaaaga
ttttgcazat
gatgttigta
aatcttgatt
attgtggtaa
ctaatcttet
ttaaatgtaa
tttttatagt
tatttctita
gttaactgac
gactetttge
aaacccaagt

cgtggetggy
cetteggeoe
ggggaggaayg
caagacgceg
ggactggccy
actgaactgc
gactacagat
ggggaaaaac
ccttecttay
acagttatty
tetactgtaa
gacctgtgty
acaggtatta
gaactgataa
gaagttaage
ttgagtttty
accatgcagyg
gaaataaasc
gagaatgtat
gtgattgeet
aacaggcagh

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4087

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
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taatctcatyg
ttgeagctga
aacaagccag
ttattggaga
atggactagt
aatctggatt
ttgetgteta

ctcagaagat
gectgtacca
ccaacctgtt
titgattgga
gacgtgetee
gegeagttta
gtttaaggaa

ggcagtgtac
acaggttttt
aaaaagcage
cactcateat
gctgateate
agattattte
t

geatttggga
ttaacatgtyg
aagaaaatge
ctgtggagat
teattattte
aasaattaga

616

gttaagagaa
gggatttgga
tacttcatgt
gtttctatac
gtggaaaaat
ggagaatggt

(168)

PCT/US01/09220

aaacagcage
agagtcagea
tcactggage
trtgaagate
gogagagegag
gacttatacc

1320
1380
1440
1500
1560
1620
1641
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XPa@2178390

ISSN: B8006-291X

cited in the application
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Database accession no. Q9H8V3
XP002178396

CDNA FLJ13285 FIS, CLONE NT2RP3004534,
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ONCOGENE (ECT2) MRNA (FRAGMENT). Homo
sapiens. Isogai et al., "NEDO human cDNA
sequencing project”
ahstract

DATABASE EMBL [Oniine]

SWALL:QINV62, 1 October 208G (2000-10-01)
Database accession no. QONVE2
XP00O2178399

HYPOTHETICAL 51.7 KDA PROTEIN. Homo
sapiens. Isogai et al., "NEDO human cDNA
sequencing project."

abstract

EP 1 074 617 A (HELIX RES INST)

7 February 2001 (2601-02-07)

abstract
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P,X DATABASE EMBL [Online] 1-15,
SWALL:QINSV8, 1 October 20600 (2000-18-01) 45-48
Database accession no. QINSY8
XP082178398

HYPOTHETICAL 33.4 KDA PROTEIN (FRAGMENT).
DKFZP434C0523. Homo sapiens

abstract

T DATABASE EMBL [Online] 1-15,
SWALL:BAB55317, 14 June 2001 (2081-06-14) 45-48
Database accession no. BAB55317
XP002178400

CDNA FLJ14807 FIS, CLONE NTZRP4001760,
WEAKLY SIMILAR TO PUTATIVE

DE  RHO/RAC GUANINE NUCLEQTIDE EXCHANGE
FACTOR.

Homo sapiens. Isogai et al., “NEDO human
cDNA sequencing project.®

ahstract

Form PCT/ISAR10 (cantnuation of second sheet) (idy 1992)

page 4 of 4



[ B
—m —m —m @A @ ™@ ™@ M™@ M™@ M™@ & & & & & /s s /s s s /s /e s o

(174)

nternational application No.

INTERNATIONAL SEARCH REPORT PCT/US 01/69226

Box| Observations where certain claims were found unsearchable {Continuation ef item 1 of first sheet)

This International Search Report has not been established in respect of centain claims under Aricle 17(2)(a} for the following reasons:

1. @ Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:
Although claims 18,21,24 32 and 34 are directed to a method of treatment of
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alleged effects of the compound/composition.

2. [X] claims Nos.: 20, 23
because they relate 1o parts of the International Appiication that do not comply with the prescribed requirements fo such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. [:l Glaims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of i ion is Jacking (Conti ion of item 2 of first sheet)

This i ing Authority found multiple inventions in this i i ication, as follows:

1. D As all required additional search fees were limely paid by the applicant, this International Search Report covers al
searchable claims.

2. [ s af searchabie caims couid be searched wilhout ffortjustiying an adiional fee, ths Authory cid ot invite payment
of any addilionat fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims far which fees were paid, specifically claims Nos.:

4. [ Noroauired addiional search fees wors imely paid by the appicant, Canssaquenty, s ntematonai Search Reportis
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (1)) {July 1998)
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internationat Appiication No. PCT/US 01 /09220

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box I.2

Claims Nos.: 20, 23

Claims 20 and 23 refer to an antagonist and agonist of the polypeptides
without giving a true technical characterization. Moreover, no such
compounds are defined in the application. In consequence, the scope of
caid claims is ambiguous and vague, and their subject-matter is not
sufficiently disclosed and supported (Art. 5 and 6 PCT). No search can be
carried out for such purely speculative claims whose wording is, in fact,
a mere recitation of the results to be achieved.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
js advised that the EPO policy when acting as an International
preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter I1 procedure.

JP 2004-501610 A 2004.1.22
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E < ~rnational Application No

| vCT/US 01/09220

Patent document Publication ) Patent family 1 Pubfication

cited in search report date member(s) date

WO 9857990 A 23-12-1998 AU 7966498 A 04-01-1999
CN 1268954 T 04-10-2086
EP 9996638 A2 03-65-2000
WO 9857990 A2 23-12-1998

WO 9837196 A 27-08-1998 AU 6661298 A 09-09-1998
EP 0981613 Al 01-03-2000
us 6083721 A 04-07-2000
WO 9837196 Al 27-08-1998

EP 1074617 A 67-02-2001 AU 6180800 A 19-02-2001
AU 6180900 A 19-62-2001
AU 6181000 A 19-02-2001
AU 6181100 A 19-02-2001
AU 6181200 A 19-02-2001
AU 6181300 A 19-62-2001
AU 6181400 A 19-02-2001
AU 6181500 A 19-02-2601
AU 6181600 A 19-02-2001
AU 6315800 A 19-62-2001
EP 1074617 A2 07-02-2081
W0 0169315 Al 08-02-2001
Wo 0109345 Al 08-02-2001
W0 8109316 Al 08-02-2001
Wo 0109349 Al 08-082-2601
WO 0109317 Al 08-02-2001
WO 0109318 Al 08-02-2001
WO 0109319 Al 08-02-2001
W0 0109346 Al 08-02-2001
Wo 0109320 AL 08-02~2001
W0 0109321 Al 08-02-2601
WO 0109322 Al 08-062-2001
Wo 0109323 Al 08-02-2001

Form RCTASAZ1G (palent (amily annex} (July 1992)
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