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LIPID-ASSOCIATED MOLECULES
TECHNICAL FIELD

This invention relates to nucleic acid and amino acid sequences of lipid-associated molecules

and to the use of these sequences in the diagnosis, treatment, and prevention of cancers, neurological,

autoimmunefinfl Y, gastroi inal, and cardiovascular disorders, and disorders of lipid
metabolism, and in the assessment of the effects of exogenous compounds on the expression of

nucleic acid and amino acid sequences of lipid-associated molecules.

BACKGROUND OF THE INVENTION

Lipids are water-insoluble, oily or greasy substances that are soluble in nonpolar solvents such
as chloroform or ether. Neutral fats (triacylglycerols) serve as major fuels and energy stores. Fatty
acids are long-chain organic acids with a single carboxyl group and a long non-polar hydrocarbon tail.
Long-chain fatty acids are essential components of glycolipids, phospholipids, and cholesterol, which
are building blocks for biological membranes, and of triglycerides, which are biological fuel molecules.
Lipids, such as phospholipids, sphingolipids, glycolipids, and cholesterol, are key structural components
of cell membranes. Lipids and proteins are associated in a variety of ways. Glycolipids form vesicles
that carry proteins within cells and cell membranes. Interactions between lipids and proteins function
in targeting proteins and glycolipids involved in a variety of processes, such as cell signaling and cell
proliferation, to specific membrane and intracellular locations. Various proteins are associated with
the biosynthesis, transport, and uptake of lipids. In addition, key proteins involved in signal transductior
and protein targeting have lipid-derived groups added to them post-translationally (Stryer, L. (1995)
Biochemistry, W.H. Freeman and Co., New York NY, pp. 264-267, 934; Lehninger, A. (1982)
Principles of Biochemistry, Worth Publishers, Inc. New York NY; and ExPASy "Biochemical
Pathways" index of Boehringer Mannheim World Wide Web site,
“http://www.expasy.ch/cgi-bin/search-biochem-index”.)
Phospholipids

A major class of phospholipids are the phosphoglycerides, which are composed of a glycerol
backbone, two fatty acid chains, and a phosphorylated alcohol. Phosphoglycerides are components of
cell membranes. Principal phosphoglycerides are phosphatidyl choline, phosphatidyl ethanolamine,
phosphatidyl serine, phosphatidyl inositol, and diphosphatidy! glycerol. Many enzymes involved in
phosphoglyceride synthesis are associated with membranes (Meyers, R.A. (1995) Molecular Biology
and Biotechnology, VCH Publishers Inc., New York NY, pp. 494-501). Phosphatidate is converted to
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CDP-diacylglycerol by the enzyme phosphatidate cytidylyltransferase (ExXPASy ENZYME EC
2.7.7.41). Transfer of the diacylglycerol group from CDP-diacylglycerol to serine to yield
phosphatidy] serine, or to inositol to yield phosphatidyl inositol, is catalyzed by the enzymes CDP-
diacylglycerol-serine O-phosphatidyltransferase and CDP-diacylglycerol-inositol 3-
phosphatidyltransferase, respectively (EXPASy ENZYME EC 2.7.8.8; ExPASy ENZYME EC
2.7.8.11). The enzyme phosphatidy! serine decarboxylase catalyzes the conversion of phosphatidyl
serine to phosphatidy! ethanolamine, using a pyruvate cofactor (Voelker, D.R. (1997) Biochim.
Biophys. Acta 1348:236-244). Phosphatidyl choline is formed using diet-derived choline by the
reaction of CDP-choline with 1,2-diacylglycerol, catalyzed by diacylglycerol
cholinephosphotransferase (ExPASy ENZYME 2.7.8.2).

Other phosphoglycerides have been shown to be involved in the vesicle trafficking process.
Phosphatidylinositol transfer protein (PITP) is a ubiquitous cytosolic protein, thought to be involved in
transport of phospholipids from their site of synthesis in the endoplasmic reticulum and Golgi to other
cell membranes. More recently, PITP has been shown to be an essential component of the
polyphosphoinositide synthesis machinery and is hence required for proper signaling by epidermal
growth factor and f-Met-Leu-Phe, as well as for exocytosis. The role of PITP in polyphosphoinositide
synthesis may also explain its involvement in intracellular vesicular traffic (Liscovitch, M. et al. (1993)
Cell 81:659-662).

The copines are phospholipid-binding proteins believed to function in membrane trafficking.
Copines promote lipid vesicle aggregation. They contain a C2 domain associated with membrane
activity and an annexin-type domain that mediates interactions between integral and extracellular
proteins and is associated with calcium binding and regulation (Creutz, C.E. (1998) J. Biol. Chem.
273:1393-1402). Other C2-containing proteins include the synaptotagmins, a family of proteins
involved in vesicular trafficking. Synaptotagmin concentrations in cerebrospinal fluid have been found
to be reduced in early-onset Alzheimer’s disease (Gottfries, C.G. et al. (1998) J. Neural Transm.
105:773-786).

The phosphatidylinositol-transfer protein Sec14, which catalyses exchange of
phosphatidylinositol and phosphatidylcholine between membrane bilayers in vitro, is essential for
vesicle budding from the Golgi complex. Sec14 includes a carboxy-terminal domain that forms a
hydrophobic pocket which represents the phospholipid-binding domain (Sha, B. et al. (1998) Nature
391:506-510). Secl4 is a member of the cellular retinaldehyde-binding protein (CRAL)/Triple function
domain (TRIO) family (InterPro Entry IPRO01251, http://www.ebi.ac.uk/interpro).

Sphingolipids

JP 2005-503112 A 2005.2.3
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Sphingolipids are an important class of membrane lipids that contain sphingosine, a long chain
amino alcohol. They are composed of one long-chain fatty acid, one polar head alcohol, and
sphingosine or sphingosine derivatives. The three classes of sphingolipids are sphingomyelins,
cerebrosides, and gangliosides. Sphingomyelins, which contain phosphocholine or
phosphoethanclamine as their head group, are abundant in the myelin sheath surrounding nerve cells.
Galactocerebrosides, which contain a glucose or galactose head group, are characteristic of the brain.
Other cerebrosides are found in non-neural tissues. Gangliosides, whose head groups contain multiple
sugar units, are abundant in the brain, but are also found in non-neural tissues.
Glycolipids

Glycolipids are also important components of the plasma membranes of animal cells. The
most simple glycolipid is cerebroside which comprises only a single glucose or galactose sugar residue
in addition to the lipid component. Gangliosides are glycosphingolipid plasma membrane components
that are abundant in the nervous systems of vertebrates. Gangliosides are the most complex
glycolipids and comprise ceramide (acylated sphingosine) attached to an oligosaccharide moiety
containing at least one acidic sugar residue (sialic acid), namely N-acetylneuraminate or N-

glycolyl inate. The sugar resi are added sequentially to ceramide via UDP-glucose, UDP-

galactose, N-acetylgalactosamine, and CMP-N-acetylneuraminate donors. Over 15 gangliosides have
been identified with Gy,; and Gy, being the best characterized (Stryer, L. (1988) Biochemistry, W.H.
Freeman and Co., Inc., New York, pp. 552-554).

Gangliosides are thought to play important roles in cell surface interactions, cell differentiation,

neuritogenesis, the triggering and modulation of tr brane signaling, mediatiosynaptic function,

neural repair, neurite outgrowth, and neuronal death (Hasegawa, T. et al. (2000) J. Biol. Chem.
275:8007-8015). While the presence of gangliosides in the plasma membrane is important for
orchestrating these events, the subsequent removal of carbohydrate groups (desialylation) by sialidases

also appears to be important for regulating neuronal differentiation.

Specific soluble N-ethylmaleimid itive factor T protein (SNAP) receptor
(SNARE) proteins are required for different membrane transport steps. The SNARE protein Vtila
has been colocalized with Golgi markers while Vtilb has been colocalized with Golgi and the
trans-Golgi network of endosomal markers in fibroblast cell lines. A brain-specific splice variant of
Vtila is enriched in small synaptic vesicles and clathrin-coated vesicles isolated from nerve terminals.
Vtila-beta and synaptobrevin are integral parts of synaptic vesicles ihroughout their life cycle.
Vtila-beta functions in a SNARE complex during recycling or biogenesis of synaptic vesicles

(Antonin, W. et al. (2000) J. Neurosci. 20:5724-5732).

JP 2005-503112 A 2005.2.3
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Sialidases catalyze the first step in glycosphingolipid degradation, removing carbohydrate
moieties from gangliosides. These enzymes are present in the cytosol, lysosomal matrix, lysosomal
membrane, and plasma membrane (Hasegawa, T. et al. (2000) I. Biol. Chem. 275:3007-8015).
Hallmark features of sialidases include a transmembrane domain, an Arg-Ile-Pro domain, and three
Asp-box sequences (Wada, T. (1999) Biochem. Biophys.Res. Commun. 261:21-27).

During normal neuronal development, pyramidal neurons of the cerebral cortex participate in 2
single burst of dendritic sprouting immediately following nerve cell migration to the cortical mantle.
Cells undergoing dendritogenesis are characterized by increased expression of Gy, ganglioside which
decreases following dentritic maturation. Evidence suggests that no new primary dendrites are
initiated following the initial burst.

ester

Cholesterol, composed of four fused hydrocarbon rings with an alcohol at one end, moderates
the fluidity of membranes in which it is incorporated. In addition, cholesterol is used in the synthesis of
steroid hormones such as cortisol, progesterone, estrogen, and testosterone. Bile salts derived from
cholesterol facilitate the digestion of lipids. Cholesterol in the skin forms a barrier that prevents excess
water evaporation from the body. Farnesyl and geranylgeranyl groups, which are derived from
cholesterol biosynthesis intermediates, are post-translationally added to signal transduction proteins
such as Ras and protein-targeting proteins such as Rab. These modifications are important for the
activities of these proteins (Guyton, A.C. (1991) Textbook of Medical Physiology, W.B. Saunders
Company, Philadeiphia PA, pp. 760-763; Stryer, supra, pp. 279-280, 691-702, 934).

Mammals obtain cholesterol derived from both de novo biosynthesis and the diet. The liver is

the major site of cholesterol biosynthesis in Is. Biosynthesis is accomplished via a series of
enzymatic steps known as the mevalonate pathway. The rate-limiting step is the conversion of
hydroxymethylglutaryl-Coenzyme A (HMG-CoA) to mevalonate by HMG-CoA reductase. The drug
lovastatin, a potent inhibitor of HMG-CoA reductase, is given to patients to reduce their serum
cholesterol levels. Cholesterol derived from de novo biosynthesis or from the diet is transported in the
body fluids in the form of lipoprotein particles. These particles also transport triacylglycerols. The
particles consist of a core of hydrophobic lipids surrounded by a shell of polar lipids and
apolipoproteins. The protein components serve in the solubilization of hydrophobic lipids and also
contain cell-targeting signals. Lipoproteins include chylomicrons, chylomicron remnants, very-low-
density lipoproteins (VLDL), intermediate-density lipoproteins (IDL), low-density lipoproteins (LDL),
and high-density lipoproteins (HDL) (Meyers, supra; Stryer, supra, pp. 691-702). There is a strong

inverse correlation between the levels of plasma HDL and risk of premature coronary heart disease.

JP 2005-503112 A 2005.2.3
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ApoL is an HDL apolipoprotein expressed in the pancreas (Duchateau, P.N. et al. (1997) J. Biol.
Chem. 272:25576-25582).

Most cells outside the liver and intestine take up cholesterol from the blood rather than
synthesize it themselves. Cell surface LDL receptors bind LDL particles which are then internalized
by endocytosis (Meyers, supra). Absence of the LDL receptor, the cause of the discase familial
hypercholesterolemia, leads to increased plasma cholesterol levels and ultimately to atherosclerosis
(Stryer, supra, pp. 691-702).

Proteins involved in cholesterol uptake and biosynthesis are tightly regulated in response to
cellular cholesterol levels. The sterol regulatory element binding protein (SREBP) is a sterol-
responsive transcription factor. Under normal cholesterol conditions, SREBP resides in the
endoplasmic reticulum membrane. When cholesterol levels are low, a regulated cleavage of SREBP
occurs which releases the extracellular domain of the protein. This cleaved domain is then transported
to the nucleus where it activates the transcription of the LDL receptor gene, and genes encoding
enzymes of cholesterol_synthesis, by binding the sterol regulatory element (SRE) upstream of the
genes (Yang, J. et al. (1995) J. Biol. Chem. 270:12152-12161). Regulation of cholesterol uptake and
biosynthesis also occurs via the oxysterol-binding protein (OSBP). Oxysterols are oxidation products
formed during the catabolism of cholesterol, and are involved in regulation of steroid biosynthesis.
OSBP is a high-affinity intracellular receptor for a variety of oxysterols that down-regulate cholesterol
synthesis and stimulate cholesterol esterification (Lagace, T.A. et al. (1997) Biochem. J. 326:205-
213).

Supernatant protein factor (SPF), which stimulates squalene epoxidation and conversion of
squalene to lanosterol, is a cytosolic squalene transfer protein that enhances cholesterol biosynthesis.
Squalene epoxidase, a membrane-associated enzyme that converts squalene to squalene 2,3-oxide,
plays an important role in the maintenance of cholesterol homeostasis. SPF belongs to a family of
cytosolic lipid-binding/transfer proteins such as alpha-tocopherol transfer protein, cellular retinal
binding protein, yeast phosphatidylinositol transfer protein (Sec14p), and squid retinal binding protein
(Shibata, N. et al. (2001) Proc. Natl. Acad. Sci. USA 98:2244-2249).

Lipid Metabolism Enzymes

Long-chain fatty acids are also substrates for eicosanoid production, and are important in the
functional modification of certain complex carbohydrates and proteins. 16-carbon and 18-carbon fatty
acids are the most common. Fatty acid synthesis occurs in the cytoplasm. In the first step, acetyl-
Coenzyme A (CoA) carboxylase (ACC) synthesizes malonyl-CoA from acetyl-CoA and bicarbonate.

The enzymes which catalyze the remaining reactions are covalently linked into a single polypeptide

JP 2005-503112 A 2005.2.3
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chain, referred to as the multifunctional enzyme fatty acid synthase (FAS). FAS catalyzes the
synthesis of palmitate from acetyl-CoA and malonyl-CoA. FAS contains acetyl transferase, malonyl
ransferase, B-ketoacetyl synthase, acyl carrier protein, B-ketoacyl reductase, dehydratase, enoyl
reductase, and thioesterase activities. The final product of the FAS reaction is the 16-carbon fatty
acid palmitate. Further elongation, as well as unsaturation, of palmitate by accessory enzymes of the
ER produces the variety of long chain fatty acids required by the individual cell. These enzymes
include a NADH-cytochrome b; reductase, cytochrome bs, and a desaturase.

Within cells, fatty acids are transported by cytoplasmic fatty acid binding proteins (Online
Mendelian Inheritance in Man (OMIM) *134650 Fatty Acid-Binding Protein 1, Liver; FABP1).
Diazepam binding inhibitor (DBI), also known as endozepine and acyl CoA-binding protein, is an
endogenous y-aminobutyric acid (GABA) receptor ligand which is thought to down-regulate the
effects of GABA. DBI binds medium- and long-chain acyl-CoA esters with very high affinity and
may function as an intracellular carrier of acyl-CoA esters (OMIM *125950 Diazepam Binding
Inhibitor; DBI, PROSITE PDOC00686 Acyl-CoA-binding protein signature).

Fat stored in liver and adipose triglycerides may be released by hydrolysis and transported in
the blood. Free fatty acids are transported in the bloed by albumin. Triacylglycerols, also known as
triglycerides and neutral fats, are major energy stores in animals. Triacylglycerols are esters of
glycerol with three fatty acid chains. Glycerol-3-phosphate is produced from dihydroxyacetone
phosphate by the enzyme glycerol phosphate dehydrogenase or from glycerol by glycerol kinase.
Fatty acid-CoAs are produced from fatty acids by fatty acyl-CoA synthetases. Glyercol-3-phosphate
is acylated with two fatty acyl-CoAs by the enzyme glycerol phosphate acyltransferase to give
phosphatid; Phosphatidate phosph converts phosphatidate to diacylglycerol, which is

subsequently acylated to a triacylglyercol by the enzyme diglyceride acyltransferase. Phosphatidate
phosphatase and diglyceride acyltransferase form a triacylglyerol synthetase complex bound to the ER
membrane.

Mitochondrial and peroxisomal beta-oxidation enzymes degrade saturated and unsaturated
fatty acids by sequential removal of two-carbon units from CoA-activated fatty acids. The main beta-
oxidation pathway degrades both saturated and unsaturated fatty acids while the auxiliary pathway
performs additional steps required for the degradation of unsaturated fatty acids. The pathways of
mitochondrial and peroxisomal beta-oxidation use similar enzymes, but have different substrate
specificities and functions. Mitochondria oxidize short-, medium-, and long-chain fatty acids to
produce energy for cells. Mitochondrial beta-oxidation is a major energy source for cardiac and

skeletal muscle. In liver, it provides ketone bodies to the peripheral circulation when glucose levels are

JP 2005-503112 A 2005.2.3
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low as in starvation, endurance exercise, and diabetes (Baton, S. et al. (1996) Biochem. J. 320:345-
357). Peroxisomes oxidize medium-, Jong-, and very-long-chain fatty acids, dicarboxylic fatty acids,
branched fatty acids, prostaglandins, xenobiotics, and bile acid intermediates. The chief roles of
peroxisomal beta-oxidation are to shorten toxic lipophilic carboxylic acids to facilitate their excretion
and to shorten very-long-chain fatty acids prior to mitochondrial beta-oxidation (Mannaerts, G.P. and
P.P. Van Veldhoven (1993) Biochimie 75:147-158). Enzymes involved in beta-oxidation include acy!
CoA synthetase, carnitine acyliransferase, acyl CoA dehydrogenases, enoyl CoA hydratases, L-3-
hydroxyacyl CoA dehydrogenase, B-ketothiolase, 2,4-dienoyl CoA reductase, and isomerase.

Three classes of lipid metabolism enzymes are discussed in further detail. The three classes
are lipases, phospholipases and lipoxygenases.
Lipases

Triglycerides are hydrolyze:d to fatty acids and glycerol by lipases. Adipocytes contain lipases
that break down stored triacylglycerols, releasing fatty acids for export to other tissues where they are
required as fuel. Lipases are widely distributed in animals, plants, and prokaryotes. Triglyceride
lipases (ExPASy ENZYME EC 3.1.1.3), also known as triacylglycerol lipases and tributyrases,
hydrolyze the ester bond of triglycerides. In higher vertebrates there are at least three tissue-specific
isozymes including gastric, hepatic, and pancreatic lipases. These three types of lipases are
structurally closely related to each other as well as to lipoprotein lipase. The most conserved region in
gastric, hepatic, and pancreatic lipases is centered around a serine residue which is also present in
lipases of prokaryotic origin. Mutation in the serine residue renders the enzymes inactive. Gastric,
hepatic, and pancreatic lipases hydrolyze lipoprotein triglycerides and phospholipids. Gastric lipases in
the intestine aid in the digestion and absorption of dietary fats. Hepatic lipases are bound to and act at
the endothelial surfaces of hepatic tissues. Hepatic lipases also play a major role in the regulation of
plasma lipids. Pancreatic lipase requires a small protein cofactor, colipase, for efficient dietary lipid
hydrolysis. Colipase binds to the C-terminal, non-catalytic domain of lipase, thereby stabilizing an

active confc ion and iderably i ing the overall hydrophobic binding site. Deficiencies of

these enzymes have been identified in man, and all are associated with pathologic levels of circulating
lipoprotein particles (Gargouri, Y. et al. (1989) Biochim. Biophys. Acta 1006:255-271; Connelly, P.W.
(1999) Clin. Chim. Acta 286:243-255; van Tilbeurgh, H. et al. (1999) Biochim. Biophys. Acta
1441:173-184).

Lipoprotein lipases (ExPASy ENZYME EC 3.1.1.34), also known as clearing factor lipases,
diglyceride lipases, or diacylglycerol lipases, hydrolyze triglycerides and phospholipids present in

circulating plasma lipoproteins, including chylomicrons, very low and intermediate density lipoproteins
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and high-density lipoproteins (HDL). Together with pancreatic and hepatic lipases, lipoprotein lipases
(LPL) share a high degree of primary sequence homology. Both lipoprotein lipases and hepatic
lipases are anchored to the capillary endothelium via glycosaminoglycans and can be released by
intravenous administration of heparin. LPLs are primarily synthesized by adipocytes, muscle cells, and
macrophages. Catalytic activities of LPLs are activated by apolipoprotein C-II and are inhibited by
high ionic strength conditions such as 1 M NaCl. LPL deficiencies in humans contribute to metabotic
diseases such as hypertriglyceridemia, HDL2 deficiency, and obesity (Jackson, R.L. (1983) in The
Enzymes (Boyer, P.D., ed.) Vol. XVI, pp. 141-186, Academic Press, New York NY; Eckel, R.H.
(1989) New Engl. J. Med. 320:1060-1068).
Phospholipases

Phospholipases, a group of enzymes that catalyze the hydrolysis of membrane phospholipids,
are classified according to the bond cleaved in a phospholipid. They are classified into PLA1, PLA2,
PLB, PLC, and PLD families. Phospholipases are involved in many inflammatory reactions by
making arachidonate available for eicosanoid biosynthesis. More specifically, arachidonic acid is
processed into bioactive lipid mediators of inflammation such as lyso-platelet-activating factor and
eicosanoids. The synthesis of arachidonic acid from membrane phospholipids is the rate-limiting step

Tand: 1

in the biosynthesis of the four major classes of ei ids (pro prostacy 5

thromboxanes and leukotrienes), wheih are 20-carbon molecules derived from fatty acids.

Eicosanoids are signaling molecules which have roles in pain, fever, and inflammation. The precursor
of all eicosanoids is arachidonate, which is generated from phospholipids by phospholipase A, and
from diacylglycerols by diacylglycerol lipase. Leukotrienes are produced from arachidonate by the
action of lipoxygenases (Kaiser, E. et al. (1990) Clin. Biochem. 23:349-370). Furthermore,
leukotriene-B4 is known to function in a feedback loop which further increases PLA2 activity
(Wijkander, J. et al. (1995) J. Biol. Chem. 270:26543-26549).

The secretory phospholipase A, (PLA2) superfamily comprises a number of heterogeneous
enzymes whose common feature is to hydrolyze the sn-2 fatty acid acyl ester bond of
phosphoglycerides. Hydrolysis of the glycerophospholipids releases free fatty acids and
lysophospholipids. PLA2 activity generates precursors for the biosynthesis of biclogically active lipids,
hydroxy fatty acids, and platelet-activating factor. PLA2s were first described as components of
snake venoms, and were later characterized in numerous species. PLA2s have traditionally been
classified into several major groups and subgroups based on their amino acid sequences, divalent
cation requirements, and location of disulfide bonds. The PLA2s of Groups I, I, and III consist of low

molecular weight, secreted, Ca?*-dependent proteins. Group IV PLA2s are primarily 85-kDa,
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Ca*-dependent cytosolic phospholipases. Finally, a number of Ca?*-independent PLA2s have been
described, which comprise Group V (Davidson, F.F. and E.A. Dennis (1990) J. Mol. Evol. 31:228-238;
and Dennis, E.F. (1994) J. Biol Chem. 269:13057-13060).

The first PLA2s to be extensively characterized were the Group I, II, and III PLA2s found in
snake and bee venoms. These venom PLA?2s share many features with mammalian PLA2s including
a common catalytic mechanism, the same Ca* requirement, and conserved primary and tertiary
structures. In addition to their role in the digestion of prey, the venom PLAZ2s display neurotoxic,
myotoxic, anticoagulant, and proinflammatory effects in mammalian tissues. This diversity of
pathophysiological effects is due to the presence of specific, high affinity receptors for these enzymes
on various cells and tissues (Lambeau, G. et al. (1995) J. Biol. Chem. 270:5534-5540).

PLA2s from Groups I, TIA, IIC, and V have been described in mammalian and avian cells,
and were originally characterized by tissue distribution, although the distinction is no longer absolute.
Thus, Group I PLA2s were found in the pancreas, Group IIA and IIC were derived from
inflammation-associated tissues (e.g., the synovium), and Group V were from cardiac tissue. The
pancreatic PLA2s function in the digestion of dietary lipids and have been proposed to play a role in
cell proliferation, smooth muscle contraction, and acute lung injury. The Group II inflammatory
PLAZ2s are potent mediators of inflammatory processes and are highly expressed in serum and
synovial fluids of patients with inflammatory disorders. These Group II PLA2s are found in most
human cell types assayed and are expressed in diverse pathological processes such as septic shock,
intestinal cancers, rheumatoid arthritis, and epidermal hyperplasia. A Group V PLA2 has been cloned
from brain tissue and is strongly expressed in heart tissue. A human PLA2 was recently cloned from
fetal lung, and based on its structural properties, appears to be the first member of a new group of
mammalian PLAZ2s, referred to as Group X. Other PLA2s have been cloned from various human
tissues and cell lines, suggesting a large diversity of PLA2s (Chen, J. et al. (1994} J. Biol. Chem.
269:2365-2368; Kennedy, B.P. et al. (1995) J. Biol. Chem. 270: 22378-22385; Komada, M. et al.
(1990) Biochem. Biophys. Res. Commun. 168:1059-1065; Cupillard, L. et al. (1997) J. Biol. Chem.
272:15745-15752; and Nalefski, E.A. et al. (1994) J. Biol. Chem. 269:18239-18249).

Phospholipases B (PLB) (ExPASy ENZYME EC 3.1.1.5), also known as lysophospholipase,
lecithinase B, or lysolecithinase are widely distributed enzymes that metabolize intracellular lipids, and
occur in numerous isoforms. Small isoforms, approximately 15-30 kD, function as hydrolases; large
isoforms, those exceeding 60 kD, function both as hydrolases and transacylases. A particular
substrate for PLBs, lysophosphatidylcholine, causes lysis of cell membranes when it is formed or

imported into a cell. PLBs are regulated by lipid factors including acylcarnitine, arachidonic acid, and
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phosphatidic acid. These lipid factors are signaling molecules important in numerous pathways,
including the inflammatory response (Anderson, R. et al. (1994) Toxicol. Appl. Pharmacol. 125:176-
183; Selle, H. et al. (1993); Eur. J. Biochem. 212:411-416).

Phospholipase C (PLC) (ExPASy ENZYME EC 3.1.4.10) plays an important role in

transmembrane signal transduction. Many ex Ilular signaling molecules including hormones,
growth factors, neurotransmitters, and immunoglobulins bind to their respective cell surface receptors
and activate PLCs. The role of an activated PLC is to catalyze the hydrolysis of
phosphatidyl-inositol-4,5-bisphosphate (PIP2), a minor component of the plasma membrane, to produce
diacylglycerol and inositol 1,4,5-trisphosphate (IP3). In their respective biochemical pathways, 1P3

and diacylglycerol serve as second messengers and trigger a series of intracellular responses. IP3

induces the release of Ca* from internal cellular storage, and diacylglycerol activates protein kinase C

(PKC). Both pathways are part of tr brane signal transduction mechani which reg:
cellular processes which include secretion, neural activity, metabolism, and proliferation.

Several distinct isoforms of PLC have been identified and are categorized as PLC-beta,
PLC-gamma, and PLC-delta. Subtypes are designated by adding Arabic numbers after the Greek
letters, eg. PLC-B-1. PLCs have a molecular mass of 62-68 kDa, and their amino acid sequences
show two regions of significant similarity. The first region, designated X, has about 170 amino acids,
and the second, or Y region, contains about 260 amino acids.

The catalytic activities of the three isoforms of PLC are dependent upon Ca?, It has been
suggested that the binding sites for Ca™ in the PLCs are located in the Y-region, one of two
conserved regions. The hydrolysis of common inositol-containing phospholipids, such as
phosphatidylinositol (PI), phosphatidylinositol 4-monophosphate (PIP), and phosphatidylinositol 4,
5-bisphosphate (PIP2), by any of the isoforms yields cyclic and noncyclic inositol phosphates (Rhee,
S.G. and Y.S. Bae (1997) J. Biol. Chem. 272:15045-15048).

All mammalian PLCs contain a pleckstrin homology (PH) domain which is about 100 amino
acids in length and is composed of two antiparallel beta sheets flanked by an amphipathic alpha helix.
PH domains target PLCs to the membrane surface by interacting with either the beta/gamma subunits
of G proteins or PIP2 (PROSITE PDOC50003).

Phospholipase D (PLD) (ExXPASy ENZYME EC 3.1.4.4), also known as lecithinase D,
lipophosphodiesterase I1, and choline phosphatase catalyzes the hydrolysis of phosphatidylcholine and
other phospholipids to generate phosphatidic acid. PLD plays an important role in membrane vesicle
trafficking, cytoskeletal dynamics, and transmembrane signal transduction. In addition, the activation

of PLD is involved in cell differentiation and growth (reviewed in Liscovitch, M. (2000) Biochem. J.
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345:401-415).

PLD is activated in mammalian cells in response to diverse stimuli that include hormones,
neurotransmitters, growth factors, cytokines, activators of protein kinase C, and agonist binding to
G-protein-coupled receptors. At least two forms of mammalian PLD, PLD| and PLD2, have been
identified. PLDI1 is activated by protein kinase C alpha and by the small GTPases ARF and RhoA.
(Houle, M.G. and S. Bourgoin (1999) Biochim. Biophys. Acta 1439:135-149). PLD2 can be
selectively activated by unsaturated fatty acids such as oleate (Kim, J.H. (1999) FEBS Lett.
454:42-46).

Lipoxygenases

Lipoxygenases (ExPASy ENZYME EC 1.13.11.12) are non-heme iron-containing enzymes
that catalyze the dioxygenation of certain polyunsaturated fatty acids such as lipoproteins.
Lipoxygenases are found widely in plants, fungi, and animals. Several different lipoxygenase enzymes
are known, each having a characteristic oxidation action. In animals, there are specific lipoxygenases
that catalyze the dioxygenation of arachidonic acid at the carbon-3, 5, 8, 11, 12, and 15 positions.
These enzymes are named after the position of arachidonic acid that they dioxygenate.

Lipoxygenases have a single polypeptide chain with a molecular mass of ~75-80 kDa in animals. The
proteins have an N-terminal-barrel domain and a larger catalytic domain containing a single atom of
non-heme iron. Oxidation of the ferric enzyme to an active form is required for catalysis (Yamamoto,
S. (1992) Biochim. Biophys. Acta 1128:117-131; Brash, A R. (1999) J. Biol. Chem.
274:23679-23682). A variety of lipoxygenase inhibitors exist and are classified into five major
categories according to their mechanism of inhibition. These include antioxidants, iron chelators,
substrate analogues, lipoxygenase-activating protein inhibitors, and, finally, epidermal growth
factor-receptor inhibitors.

3-Lipoxygenase, also known as e-LOX-3 or Aloxe3 has recently been cloned from murine
epidermis. Aloxe3 resides on mouse chromosome 11, and the deduced amino acid sequence for
Aloxe3 is 54% identical to the 12-lipoxygenase sequences (Kinzig, A. (1999) Genomics 58:158-164).

5-Lipoxygenase (5-LOX, ExPASy ENZYME EC 1.13.11.34), also known as
arachidonate:oxygen 5-oxidoreductase, is found primarily in white blood cells, macrophages, and mast
cells. 5-LOX converts arachidonic acid first to 5-hydroperoxyeicosatetraenoic acid (5-HPETE) and
then to leukotriene (LTA4 (5,6-0xido-7,9,11,14-eicosatetraenoic acid)). Subsequent conversion of
leukotriene A4 by leukotriene A4 hydrolase yields the potent neutrophil chemoattractant leukotriene
B4. Alternatively, conjugation of LTA4 with glutathione by leukotriene C4 synthase plus downstream

metabolist leads to the cysteinyl leukotrienes that influence airway reactivity and mucus secretion,
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especially in asthmatics. Most lipoxygenases require no other cofactors or proteins for activity. In
contrast, the mammalian 5-LOX requires calcium and ATP, and is activated in the presence of a 5-
LOX activating protein (FLAP). FLAP itself binds to arachidonic acid and supplies 5-LOX with
substrate (Lewis, R.A. et al. (1990) New Engl. J. Med. 323:645-655). The expression levels of 5-
LOX and FLAP are found to be increased in the lungs of patients with plexogenic (primary)
pulmonary hypertension (Wright, L. et al. (1998) Am. J. Respir. Crit. Care Med. 157:219-229).

12-Lipoxygenase (12-LOX, EXPASy ENZYME: EC 1.13.11.31) oxygenates arachidonic acid
to form 12-hydroperoxyeicosatetraenoic acid (12-HPETE). Mammatian 12-lipoxygenases are named
after the prototypical tissues of their occurrence (hence, the leukocyte, platelet, or epidermal types).
Platelet-type 12-LOX has been found to be the predominant isoform in epidermal skin specimens and
epidermoid cells. Leukocyte 12-LOX was first characterized extensively from porcine leukocytes and
was found to have a rather broad distribution in mammalian tissues by immunochemical assays.
Besides tissue distribution, the leukocyte 12-LOX is distinguished from the platelet-type enzyme by its
ability to form 15-HPETE, in addition to 12-HPETE, from arachidonic acid substrate. Leukocyte 12-
LOX is highly related to 15-lipoxgenase (15-LOX) in that both are dual specificity lipoxygenases, and
they are about 85% identical in primary structure in higher mammals. Leukocyte 12-LOX is found in
tracheal epithelium, leukocytes, and macrophages (Conrad, D.J. (1999) Clin. Rev. Allergy
Immunol.17:71-89).

15-Lipoxygenase (15-LOX; ExPASy ENZYME: EC 1.13.11.33) is found in human
reticulocytes, airway epithelium, and eosinophils. 15-LOX has been detected in atherosclerotic lesions
in mammals, specifically rabbit and man. The enzyme, in addition to its role in oxidative modification
of lipoproteins, is important in the inflammatory reaction in atherosclerotic lesions. 15-LOX has been
shown to be induced in human monocytes by the cytokine IL-4, which is known to be implicated in the
inflammatory process (Kuhn, H. and S. Borngraber (1999) Adv. Exp. Med. Biol. 447:5-28).

A variety of lipolytic enzymes with a GDSL-like motif as part of the active site have been
identified. Members of this family include a lipase/acylhydrolase, thermolabile hemolysin and rabbit
phospholipase (AdRab-B)(Interpro entry IPRO01087, http://www.sanger.ac.uk). A homolog of

PR

AdRab-B is guinea pig i inal phospholipase B, a calcium-independent phospholipase that

P

contributes to lipid digestion as an ectoenzyme by sequentially hydrolyzing the acyl ester bonds of
glycerophospholipids. Phospholipase B also has a role in male reproduction (Delagebeaudeuf, C. et al.
(1998) J. Biol. Chem. 273:13407-13414).

Lipid-Associated Molecules and Disease

Lipids and their associated proteins have roles in human diseases and disorders. Increased
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synthesis of long-chain fatty acids occurs in neoplasms including those of the breast, prostate, ovary,
colon and endometrium.

In the arterial disease atherosclerosis, fatty lesions form on the inside of the arterial wall.
These lesions promote the loss of arterial flexibility and the formation of blood clots (Guyton, supra).
There is a strong inverse correlation between the levels of plasma HDL and risk of premature
coronary heart disease. Absence of the LDL receptor, the cause of familial hypercholesterolemia,
leads to increased plasma cholesterol levels and ultimately to atherosclerosis (Stryer, supra, pp. 691-
702). Oxysterols are present in human atherosclerotic plaques and are believed to play an active ole
in plaque development (Brown, A.J. (1999) Atherosclerosis 142:1-28). Lipases, phospholipases, and
lipoxygenases are thought to contribute to complex diseases, such as atherosclerosis, obesity, arthritis,
asthma, and cancer, as well as to single gene defects, such as Wolman’s disease and Type I
hyperlipoproteinemia.

Steatosis, or fatty liver, is characterized by the accumulation of triglycerides in the liver and

Tadi

may occur in association with a variety of conditions i alcoholism, diab obesity, and

prolonged parenteral nutrition. Steatosis may lead to fibrosis and cirrhosis of the liver.

Niemann-Pick diseases types A and B are caused by accumulation of sphingomyelin (a
sphingolipid) and other lipids in the central nervous system due to a defect in the enzyme
sphingomyelinase, leading to neurodegeneration and lung disease. Niemann-Pick disease type C
results from a defect in cholesterol transport, leading to the accumaulation of sphingomyelin and
cholesterol in lysosomes and a secondary reduction in sphingomyelinase activity. Neurological
symptoms such as grand mal seizures, ataxia, and loss of previously learned speech, manifest 1-2
years after birth. A mutation in the NPC protein, which contains a putative cholesterol-sensing
domain, was found in a mouse model of Niemann-Pick disease type C (Fauci, supra, p. 2175; Loftus,
S.K. et al. (1997) Science 277:232-235).

Tay-Sachs disease is an autosomal recessive, progressive neurodegenerative disorder caused
by the accumulation of the Gy, ganglioside in the brain (Igdoura, S.A. et al. (1999) Hum. Mol. Genet.
8:1111-6) due to a deficiency of the enzyme Hexosaminidase A. The disease is characterized by the
onset of developmental retardation, followed by paralysis, dementia, blindness, and usually death withi
the second or third year of life. Confirmatory evidence of Tay-Sachs discase is obtained at autopsy
upon the identification of ballooned neurons in the central nervous system (Online Mendelian
Inheritance in Man (OMIM). Johns Hopkins University, Baltimore, MD. MIM Number: 272800,
8/4/2000, WWW URL: http://www.ncbi.nlm.nih.gov/ominy/). In the case of Tay-Sachs disease,

cortical pyramidal neurons undergo a second round of dendritogenesis (Walkley, S.U. et al. (1998)
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Ann. N.Y. Acad. Sci. 845:188-99).

Other diseases are also associated with defects in sialidase activity. G, gangliosidosis and
Morquio B disease both arise from beta-galactosidase deficiency, although the diseases present with
distinct phenotypes. Sialidosis arises from a neuraminidase deficiency but presents with symptomns
similar to gangliosidosis. A likely reason for the overlapping phenotypes of sialidase deficiencies is the
presence of these enzymes in a complex in lysosomes (Callahan, J.W. (1999) Biochim. Biophys. Acta
1455:85-103).

PLAs are implicated in a variety of disease processes. For example, PLAs are found in the
pancreas, in cardiac tissue, and in inflammation-associated tissnes. Pancreatic PLAs function in the
digestion of dietary lipids and have been proposed to play a role in cell proliferation, smooth muscle

contraction, and acute lung injury. Inflammatory PLAs are potent mediators of inflammatory

processes and are highly exp d in serum and synovial fluids of patients with inflammatory
disorders. Additionally, inflammatory PLAs are found in most human cell types and are expressed in
diverse pathological processes such as septic shock, intestinal cancers, rheunatoid arthritis, and
epidermal hyperplasia.

The role of PLBs in human tissues has been investigated in various h studies.

Hydrolysis of lysophosphatidylcholine by PLBs causes lysis in erythrocyte membranes (Selle, supra).
Similarly, Endresen, M.J. et al. (1993; Scand. J. Clin. Invest. 53:733-739) reported that the increased
hydrolysis of lysophosphatidylcholine by PLB in pre-eclamptic women causes release of free fatty
acids into the sera. In renal studies, PLB was shown to protect Na*,K*-ATPase from the cytotoxic
and cytolytic effects of cyclosporin A (Anderson, supra).

Lipases, phospholipases, and lipoxygenases are thought to contribute to complex diseases,
such as atherosclerosis, obesity, arthritis, asthma, and cancer, as well as to single gene defects, such
as Wolman’s disease and Type I hyperlipoproteinemia.

The discovery of new lipid-associated molecules, 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 cancers, logical, autoi inflammatory, gastroi inal, and cardiovascular

disorders, and disorders of lipid metabolism, and in the assessment of the effects of exogenous

compounds on the expression of nucleic acid and amino acid sequences of lipid-associated molecules.

SUMMARY OF THE INVENTION
The invention features purified polypeptides, lipid-associated molecules, referred to collectively
as “LIPAM” and individually as “LIPAM-1,” “LIPAM-2,” “LIPAM-3,” “LIPAM-4,” “LIPAM-5,”
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“LIPAM-6,” “LIPAM-7,” “LIPAM.-8,” and “LIPAM-9.” In one aspect, the invention provides an
isolated polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO:1-9, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-9, ¢) a biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9. In one alternative, the invention provides an isolated polypeptide
comprising the amino acid sequence of SEQ ID NO:1-9.

The invention further provides an isolated polynucieotide encoding 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:1-9, b) a polypeptide comprising a naturaily occurring amino acid sequence
at least 90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-
9, ¢) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-9. In one alternative, the
polynucleotide encodes a polypeptide selected from the group consisting of SEQ ID NO:1-9. In
another alternative, the polynucleotide is selected from the group consisting of SEQ ID NO:10-18.

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 SEQ ID NO:1-9, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, ¢) a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-9. In one altemative, 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
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-9, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, ¢} a

biologically active fragment of a polypeptide having an amino acid sequence selected from the group
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consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-9. The method comprises a) culturing

a cell under conditions suitable for expression of the polypeptide, wherein said cell is transformed with
a 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) a polypeptide comprising an amino acid sequence
selected from the group consisting of SEQ ID NO:1-9, b) a polypeptide comprising a naturally
occurring amino acid sequence at least 90% identical to an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9, ¢) a biologically active fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-9, and d) an immunogenic
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-9.

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:10-18, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18,
¢) a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to
the polynucleotide of b), and e) an RNA equivalent of a)-d). In one alternative, the polynucleotide
comprises at least 60 contiguous nucleotides.

Additionally, the invention provides a method for detecting a target polynucleotide in a sample,
said target polynucleotide having a sequence of a polynucleotide selected from the group consisting of
a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ
ID NO:10-18, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18,
c) 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) 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. In one alternative, the probe

comprises at least 60 contiguous nucleotides.
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The invention further provides a method for detecting a target polynucleotide in a sample, said
target polynucleotide having a sequence of a polynucleotide selected from the group consisting of a) a
polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ 1D
NO:10-18, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18,¢) a
polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the
polynucleotide of b), and e) an RNA equivalent of a)-d). The method comprises a) amplifying said
target polynucleotide or fragment thereof using polymerase chain reaction amplification, and b)
detecting the presence or absence of said amplified target polynucleotide ot 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 group consisting of SEQ ID NO:1-9, b) a polypeptide comprising a naturally occurring amino
acid sequence at least 90% identical to an amino acid sequence selected from the group consisting of
SEQ ID NO:1-9, ¢) a biologically active fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and
a pharmaceutically acceptable excipient. In one embodiment, the composition comprises an amino
acid sequence selected from the group consisting of SEQ ID NO:1-9. The invention additionally
provides a method of treating a disease or condition associated with decreased expression of
functional LIPAM, comprising administering to 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:1-9, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-9, ¢) a biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9. 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 a
pharmaceutically acceptable excipient. In another alternative, the invention provides a method of

treating a disease or condition associated with decreased expression of functional LIPAM, comprising
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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 sélected from the group consisting of SEQ ID NO:1-9, b) a polypeptide
comprising a naturally occurring amino acid sequence at least 90% identical to an amino acid
sequence selected from the group consisting of SEQ ID NO:1-9, ¢) a biologically active fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and
d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the gronp
consisting of SEQ ID NO:1-9. The method comprises a) 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 altemnative, the invention provides a method of
treating a disease or condition associated with overexpression of functional LIPAM, comprising
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 to
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:1-9, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NQ:1-9, c) a biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9. The method comprises a) combining the polypeptide with at least one
test compound under suitable cénditions, 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:1-9, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-9, c) a biologically active fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9. The method comprises a) combining the polypeptide with at least one

test compound under conditions permissive for the activity of the polypeptide, b) assessing the activity
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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
polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, the method
comprising a) exposing a sample comprising the target polynucleotide to a compound, b) detecting
altered expression of the target polynucleotide, and ¢) comparing the expression of the target
polynucleotide in the presence of varying amounts of the compound and in the absence of the
compound.

The invention further provides a method for assessing toxicity of a test compound, said
method comprising a) treating a biological sample containing nucleic acids with the test compound; b)
hybridizing the nucleic acids of the treated biological 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:10-18, ii) a
polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, iii) a polynucleotide

having a sequence complementary to i), iv) a polynucleotide cc y to the pol leotide of

ii), 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 polynucleotide in the biological
sample, said target polynucleotide selected from the group consisting of i) a polynucleotide comprising
a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, i) a

polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical to a

polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, iii) a polynucleotide
complementary to the polynucleotide of i), 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 i)-v) above; ¢) quantifying the
amount of hybridization complex; and d) comparing the amount 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 biological sample is indicative of

toxicity of the test compound.
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BRIEF DESCRIPTION OF THE TABLES

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the present invention.

Table 2 shows the GenBank identification number and annotation of the nearest GenBank
homolog for polypeptides of the invention. The probability scores for the matches between each
polypeptide and its homolog(s) are also shown.

Table 3 shows structural 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 lists the cDNA and/or genomic DNA fragments which were used to assemble
polynucleotide sequences of the invention, along with selected fragments of the polynucleotide
sequences.

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

Table 6 provides an appendix which describes the tissues and vectors used for construction of
the ¢cDNA libraries shown in Table 5.

Table 7 shows the tools, programs, and algorithms used to analyze the polynucleotides and

polypeptides of the invention, along with applicable descriptions, references, and threshold parameters.

DESCRIPTION OF THE INVENTION

Before the present proteins, nucleotide 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
particular embodiments only, and is not intended to limit the scope of the present invention which will
be limited 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 cells, and a reference to “an antibody” is a
reference to one or more antibodies and equivalents thereof known to those skilled in the art, and so
forth.

Unless defined otherwise, all technical and scieatific terms used herein 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 herein can be

used to practice or test the present invention, the preferred machines, materials and methods are now
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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 herein is to be construed as an admission that the
invention is not entitled to antedate such disclosure by virtue of prior invention.

DEFINITIONS

“LIPAM" refers to the amino acid sequences of substantially purified LIPAM obtained from
any species, particularly a mammalian species, including 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
LIPAM. Agonists may include proteins, nucleic acids, carbohydrates, small molecules, or any other
compound or composition which modulates the activity of LIPAM either by directly interacting with
LIPAM or by acting on components of the biological pathway in which LIPAM participates.

An “allelic variant” is an alternative form of the gene encoding LIPAM. Allelic variants may
result from at least one mutation in the nucleic 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 mutational 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 LIPAM include those sequences with deletions,
insertions, or substitutions of different nucleotides, resulting in a polypeptide the same as LIPAM or a
polypeptide with at least one'functional characteristic of LIPAM. Included within this definition are
polymorphisms which may or may not be readily detectable using a particular oligonucleotide probe of
the polynucleotide encoding LIPAM, and improper or unexpected hybridization to allelic variants, with
a locus other than the normal chromosomal locus for the polynucleotide sequence encoding LIPAM.
The encoded protein may also be “altered,” and may contain deletions, insertions, or substitutions of
amino acid residues which produce a silent change and result in a functionally equivalent LIPAM.
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 LIPAM is retained. For example, negatively charged amino acids may
include aspartic acid and glutamic acid, and positively charged amino acids may include lysine and
arginine. Amino acids with uncharged polar side chains having similar hydrophilicity values may

include: asparagine and g]utar.nine; and serine and threonine. Amino acids with uncharged side chains
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having similar hydrophilicity values may include: leucine, isoleucine, and valine; glycine and alanine;
and phenylalanine and tyrosine.

The terms “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
to the complete native amino acid sequence associated with the recited protein molecule.

“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 molecule which inhibits or attenuates the biclogical activity
of LIPAM. Antagonists may include proteins such as antibodies, nucleic acids, carbohydrates, small
molecules, or any other compound or composition which modulates the activity of LIPAM either by
directly interacting with LIPAM or by acting on components of the biological pathway in which
LIPAM participates.

The term “antibody” refers to intact immunoglobulin molecules as well as to fragments
thereof, such as Fab, F(ab"),, and Fv fragments, which are capable of binding an epitopic determinant.
Antibodies that bind LIPAM polypeptides can be prepared using intact polypeptides or using
fragments containing small peptides of interest as the immunizing antigen. The polypeptide or
oligopeptide used to immunize 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 cc d to a carrier protein if desired.

Commonly used carriers that are chemically coupled to peptides include bovine serum albumin,

thyroglobulin, and keyhole limpet hemocyanin (KLH). 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 animal, numerous regions of the protein 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 “aptamer” refers to a nucleic acid or oligonucleotide molecule that binds to a

specific molecular target. Aptamers are derived from an in_vitro evolutionary process (e.g., SELEX

(Systematic Evolution of Ligands by EXponential Enrichment), described in U.S. Patent No.
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5,270,163), which selects for target-specific aptamer sequences from large combinatorial libraries.
Aptamer compositions may be double-stranded or single-stranded, and may include
deoxyribonucleotides, ribonucleotides, nucleotide derivatives, or other nucleotide-like molecules. The
nucleotide components of an aptamer may have modified sugar groups (e.g., the 2~OH group of a
ribonucleotide may be replaced by 2*-F or 2-NH,), which may improve a desired property, e.g.,
resistance to nucleases or longer lifetime in blood. Aptamers may be conjugated to other molecules,
e.g., a high molecular weight carrier to slow clearance of the aptamer from the circulatory system.
Aptamers may be specifically cross-linked to their cognate ligands, e.g., by photo-activation of a
cross-linker. (See, e.g., Brody, E.N. and L. Gold (2000} J. Biotechnol. 74:5-13.)

The term “intramer” refers to an aptamer which is expressed in vivo. For example, a vaccinia

virus-based RNA expression system has been used to express specific RNA aptamers at high levels
in the cytoplasm of leukocytes (Blind, M. et al. (1999) Proc. Natl Acad. Sci. USA 96:3606-3610).

The term “spiegelmer” refers to an aptamer which includes L-DNA, L-RNA, or other left-
handed nucleotide derivatives or nucleotide-like molecules. Aptamers containing left-handed
nucleotides are resistant to degradation by naturally occurring enzymes, which normally act on
substrates containing right-handed nucleotides.

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 include DNA; RNA;
peptide nucleic acid (PNA); oligonucleotides 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-methyl cytosine, 2'-deoxyuracil, or 7-deaza-2'-deoxyguanosine. 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
nucleic 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 “positive” or “plus” can refer to the sense strand of a reference DNA molecule.

The term “biologically active” refers to a protein having structural, regulatory, or biochemical
functions of a naturally occurring molecule. Likewise, “immunologically active” or “immunogenic”
refers to the capability of the natural, recombinant, or synthetic LIPAM, or of any oligopeptide thereof,
to 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

23

JP 2005-503112 A 2005.2.3



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

20

25

30

35

(119)

WO 02/063005 PCT/US02/03813

sequences that anneal by base-pairing. For example, 5~AGT-3 pairs with its complement,
3-TCA-5.

A “composition comprising a given polynucleotide sequence” and a “composition comprising a
given amino 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 LIPAM or fragments of LIPAM may be
employed as hybridization probes. The probes may be stored in freeze-dried form and may be
associated with a stabilizing agent such as a carbohydrate. In hybridizations, the probe may be
deployed in an aqueous solution containing salts (e.g., NaCl}, detergents (e.g., sodium dodecy] sulfate;
SDS), and other components (e.g., Denhardt's solution, dry milk, salmon sperm DNA, eic.).

“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
assembled from one or more overlapping cDNA, EST, or genomic DNA fragments using a computer
program for fragment assembly, such as the GELVIEW fragment assembly system (GCG, Madison
‘WI) or Phrap (University of Washington, Seattle WA). Some sequences have been both extended
and assembled to produce the consensus sequence.

3

“Conservative amino acid substitutions” are those itutions that are p d to least

interfere with the properties of the original protein, 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
Gln Asn, Glu, His
Glu Asp, Gln, His
Gly Ala
His Asn, Arg, Gln, Glu
He Leu, Val
Leu Tte, Val
Lys Arg, Gln, Glu
Met Leu, Ile
Phe His, Met, Leu, Trp, Tyr
Ser Cys, Thr
24
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Thr Ser, Val
Trp Phe, Tyr
Tyr His, Phe, Trp
Val Iie, 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 polynucleotide or polypeptide.
Chemical modifications of a polynucleotide can include, for example, replacement of hydrogen by an
alkyl, acyl, hydroxyl, or amino group. A derivative polynucleotide encodes a polypeptide which retains
at least one biological or immunological 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 polypeptide from which it was derived.

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

“Differential expression” refers to increased or upregulated; or decreased, downregulated, or
absent gene or protein expression, determined by comparing at least two different samples. Such
comparisons may be carried out between, for example, a treated and an untreated sample, or a
diseased and a normal sample.

“Exon shuffling” refers to the recombination of different coding regions (exons). Since an
exon may represent a structural or functional domain of the encoded protein, new proteins may be
assembled through the novel reassortment of stable substructures, thus allowing acceleration of the
evolution of new protein functions.

A “fragment” is a unique portion of LIPAM or the polynucleotide encoding LIPAM 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 5 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 500 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
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from the first 250 or 500 amino acids (or first 25% or 50%) of a polypeptide 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:10-18 comprises a region of unique polynucleotide sequence that
specifically identifies SEQ ID NO:10-18, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:10-18 is useful, for
example, in hybridization and amplification technologies and in analogous methods that distinguish SEG
ID NO:10-18 from related polynucleotide sequences. The precise length of a fragment of SEQ ID
NO:10-18 and the region of SEQ ID NO:10-18 to which the fragment corresponds are routinely
determinable be one of ordinary skill in the art based on the intended purpose for the fragment.

A fragment of SEQ ID NO:1-9 is encoded by a fragment of SEQ ID NO:10-18. A fragment
of SEQ ID NO:1-9 comprises a region of unique amino acid sequence that specifically identifies SEQ
ID NO:1-9. For example, a fragment of SEQ ID NO:1-9 is useful as an immunogenic peptide for the
development of antibodies that specifically recognize SEQ ID NO:1-9. The precise length of a
fragment of SEQ ID NO:1-9 and the region of SEQ ID NO:1-9 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 length” polynucleotide sequence is one containing at least a tr: ion initiation codon

{e.g., methionine) followed by an open reading frame and a translation termination codon. A “full
length” polynucleotide sequence encodes a “full length” polypeptide sequence.

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

The terms “percent identity” and “% identity,” as applied to polynucleotide sequences, refer to

the p ge of residue hes by 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 meaningful comparison of the two sequences.

Percent identity between polynucleotide 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 biological 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. etal. (1992) CABIOS
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8:189-191. For pairwise alignments of polynucleotide sequences, the default parameters are set as
follows: Ktuple=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 polynucleotide sequences.

Alternatively, a suite of commonly used and freely available sequence comparison algorithms
is provided by the National Center for Biotechnology Information (NCBI) Basic Local Alignment
Search Tool (BLAST) (Altschul, S.F. et al. (1990) J. Mol. Biol. 215:403-410), which is available from
several sources, including the NCBI, Bethesda, MD, and on the Internet at
http://www.ncbi.nlm.nih.gov/BLAST/. The BLAST software suite includes various sequence analysis
programs including “blastn,” that is used to align a known polynucleotide sequence with other
polynucleotide sequences from a variety of databases. Also available is a tool called “BLAST 2

Sequences” that is used for direct pairwise comparison of two nucleotide sequences. “BLAST 2

Sequences” can be d and used i ively at http://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: BLOSUM62

Reward for match: 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 length of a fragment taken from a larger, defined seq for i afi t of at
least 20, at least 30, at least 40, at least S0, at least 70, at least 100, or at least 200 contiguous
nucleotides. Such lengths are exemplary only, and it 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 high degree of identity may nevertheless encode
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similar amino acid sequences due to the degeneracy of the genetic code. It is understood that changes
in a nucleic 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 amino acid substitutions. Such conservative substitutions,
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 sequenceé may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12¢
sequence alignment program (described and referenced above). For pairwise alignments of
polypeptide sequences using CLUSTAL V, the default parameters are st as follows: Kwple=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 default 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 length 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 at least

150 contiguous residues. Such lengths are exemplary only, and it 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.
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“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 polynucleotide strand anneals with a
complementary strand through base pairing under defined hybridization conditions. Specific
hybridization is an indication that two nucleic acid sequences share 2 high degree of complementarity.
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 seq 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 expetiments to achieve the desired stringency, 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 pg/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 ionic 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, J. 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.

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 pig/ml. Organic solvent, such as

formamide at a concentration of about 35-50% v/v, may also be used under particular circumstances,

29

JP 2005-503112 A 2005.2.3



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

15

20

25

30

(125)

WO 02/063005 PCT/US02/03813

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 nucleic acid
sequences by virtue of the formation of hydrogen bonds between complementary bases. A
hybridization complex may be formed in solution (e.g., Cyt or Ryt analysis) or formed between one
nucleic acid sequence present in solution and another nucleic acid sequence immobilized on a solid
support (e.g., paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate
to which cells or their nucleic acids have been fixed).

The words “insertion” and “addition” refer to changes in an amino acid or nucleotide

sequence resulting in the addition of one or more amino acid residues or nucleotides, respectively.

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

An “immunogenic fragment” is a polypeptide or oligopeptide fragment of LIPAM which is
capable of eliciting an immune response when introduced into a living organism, for example, a
mammal. The term “immunogenic fragment” also includes any polypeptide or oligopeptide fragment
of LIPAM which is 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 polynucleotides,
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 LIPAM. For example, modulation
may cause an increase or a decrease in protein activity, binding characteristics, or any other biological,
functional, or immunological properties of LIPAM.

The phrases “nucleic acid” and “nucleic acid sequence” refer to a nucleotide, oligonucleotide,
polynucleotide, or any fragment thereof. These phrases atso refer to DNA or RNA of genomic or
synthetic origin which may be single-stranded or double-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 in a
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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 contiguous and, where
necessary to join two protein coding regions, in the same reading frame.

“Peptide nucleic 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 lysine. The terminal lysine confers solubility to the composition. PNAs

prefe ially bind compl y single stranded DNA or RNA and stop transcript elongation, and
may be pegylated to extend their lifespan iu the cell.
“Post-translational modification” of an LIPAM 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 cell type depending on the enzymatic milieu of LIPAM.

“Probe” refers to nucleic acid sequences encoding LIPAM, their complements, or fragments
thereof, which are used to detect identical, allelic or related nucleic acid sequences. Probes are
isolated oligonucleotides or polynucleotides attached to a detectable label or reporter molecule.
Typical labels include radioactive isotopes, ligands, chemiluminescent agents, and enzymes. *Primers”
are short nucleic acids, usually DNA oligonucleotides, which may be annealed to a target
polynucleotide 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
nucleotides 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) Molecular Cloning: A Laboratory Manual, 2 ed., vol. 1-3, Cold
Spring Harbor Press, Plainview NY; Ausubel, 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
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purpose such as Primer (Version 0.5, 1991, Whitehead Institute for Biomedical Research, Cambridge
MA).

Oligonucleotides for use as primers are selected using software known in the art for such
purpose. 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 PrimQU
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 Whitehead Institute/MIT Center for Genome
Research, Cambridge MA) allows 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 microarrays. (The source code for the latter two primer selection 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 oligonucleotides and polynucleotide fragments
identified by any of the above selection methods are useful in hybridization technologies, for example,
as PCR or sequencing primers, microarray elements, 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 naturally occurring or has a sequence
that is made by an artificial combination of two or more otherwise separated segments of sequence.
This artificial combination is often accomplished by chemical synthesis or, more commonly, by the
artificial manipulation of isolated segments of nucleic acids, e.g., by genetic engineering techniques
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, a
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.
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Alternatively, such recombinant nucleic acids may be part of a viral vector, e.g., based on a

vaccinia virus, that could be use to i a 1 wherein the recombi nucleic acid is
expressed, inducing a protective immunological Tesponse in the mammal.

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,

chemilumi or chrc ic agents; substrates; cofactors; inhibitors; magnetic particles; and

other moieties known in the art.

An “RNA equivalent,” in reference to a DNA sequence, is composed of the same linear
sequence of nucleotides 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.

The term “sample” is used in its broadest sense. A sample suspected of containing LIPAM,
nucleic acids encoding LIPAM, 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; etc.

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 antibody.

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 amino acid residues or nucleotides
by different amino acid residues or nucleotides, respectively.

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

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

“Fransformation” describes a process by which exogenous DNA is introduced into a recipient
cell. Transformation may occur under natural 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” includes 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 animals
and plants, in which one or more of the cells of the organism contains heterologous nucleic acid
introduced by way of human intervention, such as by transgenic techniques well known in the art. The
nucleic acid is introduced 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

P

infection, tr

by methods known in the art, for ion, 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 “variant” of a particular nucleic acid sequence is defined as a nucleic acid sequence having
at least 40% sequence identity to the particular nucleic acid sequence over a certain length of one of
the nucleic acid sequences using blastn with the “BLAST 2 Sequences” tool 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
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“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 or lesser number of
polynucleotides due to alternate splicing of exons during mRNA processing. The comresponding
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 polynucleotide sequence of a particular gene
between individuals of a given species. Polymorphic variants also may encompass “single nucleotide
polymorphisms” (SNPs) in which the polynucleotide sequence varies by one nucleotide base. The
presence of SNPs may be indicative of, for example, a certain population, a disease state, ot 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 default parameters. Such a pair of polypeptides may show, for example, at least 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 certain defined length of one of the polypeptides.

THE INVENTION
The invention is based on the discovery of new human lipid-associated molecules (LIPAM),

the polynucleotides encoding LIPAM, and the use of these compositions for the diagnosis, treatment,
or prevention of cancers, neurological, autoimmune/inflammatory, gastrointestinal, and cardiovascular
disorders, and disorders of lipid metabolism.

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 number (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 polynucleotide consensus sequence number (Incyte Polynucleotide ID) as shown.

Table 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
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polypeptide sequence identification number (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 number (GenBank ID NO:) of the nearest GenBank homolog.
Column 4 shows the probability scores for the matches between each polypeptide and its homolog(s).
Column 5 shows the annotation of the GenBank homolog(s) along with relevant citations where
applicable, all of which are expressly incorporated by reference herein.

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 nuraber (Incyte Polypeptide ID) for each polypeptide of the invention. Column
3 shows the number of amino acid residues in each polypeptide. Column 4 shows potential
phosphorylation sites, and column 5 shows potential glycosylation 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 lipid-associated molecules. For example, SEQ
ID NO:1 is 43% identical, from residue M336 to residue R989, to human cytosolic phospholipase A2
beta (cPLA2beta) (GenBank ID g4886978) as determined by the Basic Local Alignment Search Tool
(BLAST). (See Table 2.) The BLAST probability score is 1.6e-161, which indicates the probability
of obtaining the observed polypeptide sequence alignment by chance. In an alternative example, SEQ
ID NO:3 is 41% identical, from residue M1 to residue Y644, to rat phospholipase C delta-4 (GenBank
ID g4894788) as determined by BLAST, with a probability score of 2.5e-126. (See Table 2.) SEQ
ID NO:3 also contains phosphatidylinositol-specific phospholipase C, X and Y domains and a C2
domain as determined by searching for statistically significant matches in the hidden Markov model
(HMM)-based PFAM database of conserved protein family domains. (See Table 3.) Data from
BLIMPS analyses provide further corroborative evidence that SEQ ID NO:3 is a phospholipase C. In
an alternative example, SEQ ID NO:5 is 40% identical, from residue M1 to residue N316, -to human
phosphatidylserine-specific phospholipase Al (GenBank ID g4090960) as determined by BLAST, with
a probability score of 3.1e-63. (See Table 2.) SEQ ID NO:5 also contains a lipase domain as
determined by searching for statistically significant matches in the HMM-based PFAM database.

(See Table 3.) Data from BLIMPS analyses provide further corroborative evidence that SEQ ID
NO:5 is a lipase. In an alternative example, SEQ ID NO:6 is 45% identical from residue C41 to
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residue 1491, 39% identical from residue K582 to residue K899, 33% identical from residue S541 to
residue G603, and 22% identical from residue S519 to residue L571, to Mus musculus phospholipase
C-L2 (GenBank ID g6705987) as determined by BLAST, with probability scores of 1.1e-164 from
residue C41 to residue 1491, 1.1e-164 from residue K582 to residue K899, 1.0e-56 from residue S541
to residue G603, and 1.1e-55 from residue $519 to residue L571. (See Table 2.) SEQ ID NO:6 also
contains phosphatidylinositol-specific phospholipase active site domains as determined by searching for
statistically significant matches in the HMM-based PFAM database. (See Table 3.) Data from
BLIMPS and MOTIFS analyses provide further corroborative evidence that SEQ ID NO:6 is a
phospholipase. In an alternative example, SEQ ID NO:7 is 90% identical, from residue M1 to residue
K1294, to Mus musculus M-RdgB2 retinal degeneration protein B subtype 2 (GenBank ID g5771350)
as determined by BLAST, with a probability score of 0.0. (See Table 2.) SEQ ID NO:7 also contains
a phosphatidylinositol transfer protein domain as determined by searching for statistically significant
matches in the HMM-based PFAM database. (See Table 3.) Data from BLIMPS, MOTIFS, and
additional BLAST analyses provide further corroborative evidence that SEQ ID NO:7 is a
phosphatidylinositol transfer protein. In an alternative example, SEQ ID NO:9 is 81% identical from
residue R387 to residue T546, 69% identical from residue T181 to residue Q358, and 61% identical
from residue A2 to residue D191, to Mus musculus TAGL-beta (GenBank ID g6651241) as
determined by BLAST, with a probability score of 3.8e-188. (See Table 2.) Data from additional
BLAST analyses provide further corroborative evidence that SEQ ID NO:9 is a protein peptidoglycan
recognition precursor. SEQ ID NO:2, SEQ ID NO:4, and SEQ ID NO:8 were analyzed and

annotated in a similar manner. The algorithms and parameters for the analysis of SEQ ID NO:1-9 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. Column 1 lists the polynucleotide sequence
identification number (Polynucleotide SEQ ID NO:), the corresponding Incyte polynucleotide
consensus sequence number (Incyte ID) for each polynucleotide of the invention, and the length of
each polynucleotide sequence in basepairs. Column 2 shows the nucleotide start (5) and stop (3")
positions of the cDNA and/or genomic sequences used to assemble the full length polynucleotide
sequences of the invention, and of fragments of the polynucleotide sequences which are useful, for
example, in hybridization or amplification technologies that identify SEQ ID NO:10-18 or that
distinguish between SEQ ID NO:10-18 and related polynucleotide sequences.

The polynucleotide fragments described in Column 2 of Table 4 may refer specifically, for
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example, to Incyte cDNAs derived from tissue-specific CDNA libraries or from pooled cDNA
libraries. Alternatively, the polynucleotide fragments described in column 2 may refer to GenBank
c¢DNAs or ESTs which contributed to the assembly of the full length polynucleotide sequences. In
addition, the polynucleotide fragments described in column 2 may identify sequences derived from the
ENSEMBL (The Sanger Centre, Cambridge, UK) database (i.e., those sequences including the
designation “ENST”). Alternatively, the polynucleotide fragments described in column 2 may be
derived from the NCBI RefSeq Nucleotide Sequence Records Database (i.e., those sequences
including the designation “NM” or “NT”) or the NCBI RefSeq Protein Sequence Records (i.e., those

luding the designation “NP”). Alternatively, the polynucleotide fragments described in

column 2 may refer to assemblages of both cDNA and Genscan-predicted exons brought together by
an “exon stitching” algorithm. For example, a polynucleotide sequence identified as
FL_XXXXXX_N, N, YYYYY_N,_N,represents a “stitched” sequence in which XXXXXX is the
identification number of the cluster of sequences to which the algorithm was applied, and YYYYY is the
number of the prediction generated by the algorithm, and N, , ; , if present, represent specific exons
that may have been manually edited during analysis (See Example V). Alternatively, the
polynucleotide fragments in column 2 may refer to assemblages of exons brought together by an
“exon-stretching” algorithm. For example, a polynucleotide sequence identified as
FLXXXXXX gAAAAA gBBBBB 1_N is a “stretched” sequence, with XXXXXX being the Incyte
project identification number, gAAAAA being the GenBank identification number of the human
genomic sequence to which the “exon-stretching” algorithm was applied, gBBBBB being the GenBank
identification number or NCBI RefSeq identification number of the nearest GenBank protein homolog,
and N referring to specific exons (See Example V). In instances where a RefSeq sequence was used
as a protein homolog for the “exon-stretching” algorithm, a RefSeq identifier (denoted by “NM,”
“NP,” or “NT”) may be used in place of the GenBank identifier (i.e., gBBBBB).

Alternatively, a prefix identifies component sequences that were hand-edited, predicted from
genomic DNA sequences, or derived from a combination of sequence analysis methods. The
following Table lists examples of component sequence prefixes and corresponding sequence analysis

methods associated with the prefixes (see Example IV and Example V).

Prefix Type of analysis and/or examples of programs

GNN, GFG, | Exon prediction from genomic sequences using, for example,

ENST GENSCAN (Stanford University, CA, USA) or FGENES
(Computer Genomics Group, The Sanger Centre, Cambridge, UK).
GBI Hand-edited analysis of genomic sequences.
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FL Stitched or stretched genomic sequences (see Example V).
INCY Full length transcript and exon prediction from mapping of EST

sequences to the genome. Genomic location and EST composition|

data are combined to predict the exons and resulting transcript.

In some cases, Incyte cDNA coverage redundant with the sequence coverage shown in
Table 4 was obtained to confirm the final consensus polynucleotide sequence, but the relevant Incyte
¢DNA identification numbers are not shown.

Table 5 shows the representative cDNA libraries for those full length polynucleotide
sequences which were assembled using Incyte cDNA sequences. The representative cDNA library
is the Incyte cDNA 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 LIPAM variants. A preferred LIPAM variant is one which
has at least about 80%, or alternatively at least about 90%, or even at least about 95% amino acid
sequence identity to the LIPAM amino acid sequence, and which contains at least one functional or
structural characteristic of LIPAM.

The invention also encompasses polynucleotides which encode LIPAM. In a particular
embodiment, the invention encompasses a polynucleotide sequence comprising a sequence selected
from the group consisting of SEQ ID NO:10-18, which encodes LIPAM. The polynucleotide
sequences of SEQ ID NO:10-18, 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 LIPAM. In
particular, such a variant polynucleotide sequence will have at least about 70%, or alternatively at least
about 85%, or even at least about 95% polynucleotide sequence identity to the polynucleotide
sequence encoding LIPAM. 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:10-
18 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:10-18. Any one of the polynucleotide variants described above can encode an amino acid
sequence which contains at least one functional or structural characteristic of LIPAM.

In addition, or in the alternative, a polynucleotide variant of the invention is a splice variant of a
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polynucleotide sequence encoding LIPAM. A splice variant may have portions which have significant
sequence identity to the polynucleotide sequence encoding LIPAM, but will generally have a greater
or lesser number of polynucleotides due to additions or deletions of blocks of sequence arising from
alternate splicing of exons during mRNA processing. A splice variant may have less than about 70%,
or alternatively less than about 60%, or alternatively less than about 50% polynucleotide sequence
identity to the polynucleotide sequence encoding LIPAM over its entire length; however, portions of
the splice variant will have at least about 70%, or alternatively at least about 85%, or alternatively at
least about 95%, or alternatively 100% polynucleotide sequence identity to portions of the
polynucleotide sequence encoding LIPAM. Any one of the splice variants described above can
encode an amino acid sequence which contains at least one functional or structural characteristic of
LIPAM.

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 LIPAM, 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 polynuclectide
sequence that could 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 LIPAM, and all such variations are to be considered as
being specifically disclosed.

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

The invention also encompasses production of DNA sequences which encode LIPAM and
LIPAM derivatives, or fragments thereof, entirely by synthetic chemistry. After production, the
synthetic sequence may be inserted into 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
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mutations into a sequence encoding LIPAM 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:10-18 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 Pharmacia Biotech, Piscataway NJ), or
combinations of polymerases and proofreading exonucleases 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 system (Applied Biosystems), the MEGABACE 1000 DNA sequencing system
(Molecular Dynamics, Sunnyvale CA), or other systems known in the art. The resnlting 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 Biology, 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 LIPAM may be extended utilizing a partial nucleotide
sequence and employing various PCR-based methods known in the art to detect upstream sequences,
such as promoters and regulatory elements. For example, one method which may be employed,
restriction-site PCR, uses 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 human and yeast artificial chromosome DNA. (See, e.g., Lagerstrom, M. et
al. (1991) PCR Methods Applic. 1:111-119.) In this method, multiple restriction enzyme digestions and

ligations may be used to insert an engineered double-stranded sequence into a region of unknown
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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 alt 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 a GC content of about 50% or more, and (o anneal to the template at temperatures of about
68°C to 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-length cDNA. Genomic 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 nucleotide sequence of sequencing or PCR products. In particular, capillary
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide-
specific, laser-stimulated fluorescent 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

controlled. Capillary electrophoresis is especially preferable for sec ing small DNA fragments

which may be present in limited amounts in a particular sample.

In another embodiment of the invention, polynucleotide sequences or fragments thereof which
encode LIPAM may be cloned in recombinant DNA molecules that direct expression of LIPAM, 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 LIPAM.

The nucleotide sequences of the present invention can be engineered using methods generally
known in the art in order to alter LIPAM-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

oligonucleotides may be used to engineer the nucleotide sequences. For example, oligonucleotide-
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mediated site-directed mutagenesis may be used to introduce mutations that create new restriction
sites, alter glycosylation 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 No.
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 LIPAM, 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
preferred 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.

In another embodiment, sequences encoding LIPAM 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,
LIPAM itself or a fragment thereof may be synthesized using chemical methods. For example,
peptide synthesis can be performed using various solution-phase or solid-phase technigues. (See, e.g.,
Creighton, T. (1984) Proteins. Structures and Molecutar Properties, WH Freeman, New York NY, pp.
55-60; and Roberge, J.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 LIPAM, or any part thereof, may be altered during direct synthesis 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, €.g., Chiez, R.M. and F.Z. Regnier (1990) Methods Enzymol. 182:392-421.)
The composition 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 biologically active LIPAM, the nucleotide sequences encoding LIPAM

4



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

20

25

30

(139) JP 2005-503112 A 2005.2.3

WO 02/063005 PCT/US02/03813

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, such as enhancers,
constitutive and inducible promoters, and 5’ and 3’ untranslated regions in the vector and in
polynucleotide sequences encoding LIPAM. Such elements may vary in their strength and specificity.
Specific initiation signals may also be used to achieve more efficient translation of sequences encoding
LIPAM. Such signals include the ATG initiation codon and adjacent sequences, e.g. the Kozak
sequence. In cases where sequences encoding LIPAM 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 cases 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 natural 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 exptession
vectors containing sequences encoding LIPAM and appropriate transcriptional and translational
control elements. These methads include in vitro recombinant DNA techniques, synthetic techniques,

and in vivo genetic recombination. (See, ¢.g., Sambrook, J. 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, John 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 LIPAM. These include, but are not limited to, microorganisms such as bacteria transformed

with recombi bacteriopt lasmid, or cosmid DNA expression vectors; yeast transformed with

Phage, p

yeast expression vectors; insect cell systems infected with viral expression vectors (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 vectors (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, EX. 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
1. 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
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Harrington, J.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, LM. and N. Somia (1997) Nature 389:239-242.) The
invention is not limited by the host cell employed.

In bacterial systems, a number of cloning and expression vectors may be selected depending
upon the use intended for polynucleotide sequences encoding LIPAM. For example, routine cloning,
subcloning, and propagation of polynucleotide sequences encoding LIPAM can be achieved using a
multifunctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT1
plasmid (Life Technologies). Ligation of sequences encoding LIPAM into the vector’s multiple
cloning site disrupts the lacZ gene, allowing a colorimetric screening procedure for identification of
transformed bacteria containing recombinant molecules. In addition, these vectors may be useful for

in vitro 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) J. Biol.
Chem. 264:5503-5509.) When large quantities of LIPAM are needed, e.g. for the production of
antibodies, vectors which direct high level expression of LIPAM 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 LIPAM. 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 cerevisiag or Pichia pastoris. In addition, such

vectors direct either the secretion or i Ilular re of exf d 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. etal. (1994)
BiofTechnology 12:181-184.)

Plant systems may also be used for expression of LIPAM. Transcription of sequences
encoding LIPAM may be driven by viral promoters, e.g., the 35S and 198 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 I. 3:1671-1680; Broglie, 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 or pathogen-mediated

45



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

20

25

30

(141) JP 2005-503112 A 2005.2.3

WO 02/063005 PCT/US02/03813

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 LIPAM may be ligated into
an adenovirus transcription/translation complex consisting of the late promoter and tripartite leader
sequence. Insertion in a non-essential E1 or E3 region of the viral genome may be used to obtain
infective virus which expresses LIPAM in host cells. (See, e.g., Logan, J. and T. Shenk (1984) Proc.
Natl. Acad. Sci. USA 81:3655-3659.) In addition, transcription ent s, such as the Rous sarcoma

virus (RSV) enhancer, may be used to increase expression in mammalian host cells. SV40 or EBV-
based vectors may also be used 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 to 10 Mb are
constructed and delivered via conventional delivery methods (liposomes, polycationic amino polymers,
or vesicles) for therapeutic purposes. (See, e.g., Harrington, J.1. et al. (1997) Nat. Genet. 15:345-
355)

For long term production of recombinant proteins in mammalian systems, stable expression of
LIPAM in cell lines is preferred. For example, sequences encoding LIPAM can be transformed into
cell lines using expression vectors which may contain viral origins of replication and/or endogenous

exp and a

1 1

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 io 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 tines. These
include, but are not limited to, the herpes simplex virus thymidine kinase and adenine
phosphoribosyltransferase genes, for use in tk and apr- cells, respectively. (See, e.g., Wigler, M. et
al. (1977) Cell 11:223-232; Lowy, L et al. (1980) Cell 22:817-823.) Also, antimetabolite, antibiotic, or
herbicide resistance can be used as the basis for selection. For example, dhfr confers resistance to
methotrexate; neo confers resistance to the aminoglycosides neomycin and G-418; and als and par
confer resistance to chlorsulfuron 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., #7pB and hisD, which
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alter cellular 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 8-glucuronide, or luciferase and its substrate
luciferin 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 Mol. 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 LIPAM is inserted within a marker gene sequence, transformed cells
containing sequences encoding LIPAM can be identified by the absence of marker gene function.
Alternatively, a marker gene can be placed in tandem with a sequence encoding LIPAM 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 LIPAM and that
express LIPAM 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 bicassay or immunoassay techniques which include membrane, solution, or
chip based technologies for the detection and/or quantification of nucleic acid or protein sequences.

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

A wide variety of labels and conjugation techniques 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
or PCR probes for detecting sequences related to polynucleotides encoding LIPAM include
oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled nucleotide.

Alternatively, the sequences encoding LIPAM, or any fragments thereof, may be cloned into a vector
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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 RNA polymerase

such as T7, T3, or SP6 and labeled nucleotides. These procedures may be conducted using a variety
of commercially available kits, such as those provided by Amersham Pharmacia Biotech, Promega
(Madison WI), 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 cells transformed with nucleotide sequences encoding LIPAM 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 d or retained intr ly dep g on the

and/or the vector used. As will be understood by those of skill in the art, expression vectors containing
polynucleotides which encode LIPAM may be designed to contain signal sequences which direct
secretion of LIPAM through a prokaryotic or eukaryotic cell membrane.

In addition, a host cell strain may be chosen for its ability to modulate expression of the
inserted sequences or to process the expressed protein in the desired fashion. Such modifications of
the polypeptide include, but are not limited to, acetylation, carboxylation, glycosylation, phosphorylation,
lipidation, and acylation. Post-translational processing which cleaves a “prepro” or “pro” form of the
protein may also be used to specify protein targeting, folding, and/or activity. Different host cells
which have specific cellular machinery and ch istic i for post-translational activities
(e.g., CHO, HeLa, MDCK, HEK293, and WI38) are available from the American Type Culture

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 nucleic acid
sequences encoding LIPAM may be ligated to a heterologous sequence resulting in translation of a
fusion protein in any of the aforementioned host systems. For example, a chimeric LIPAM protein
containing a heterologous moiety that can be recognized by a commercially available antibody may
facilitate the screening of peptide libraries for inhibitors of LIPAM 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-transferase (GST), maltose
binding protein (MBP), thioredoxin (Trx), calmodulin binding peptide (CBP), 6-His, FLAG, c-myc, and
hemagglutinin (HA). GST, MBP, Trx, CBP, and 6-His enable purification of their cognate fusion
proteins on immobilized glutathione, maltose, phenylarsine oxide, calmodulin, and metal-chelate resins,

respectively. FLAG, c-myc, and hemagglutinin (HA) enable immunoaffinity purification of fusion
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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
located between the LIPAM encoding sequence and the heterologous protein sequence, so that

LIPAM 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 LIPAM may be achieved

in vitro using the TNT rabbit reticulocyte lysate or wheat germ extract system (Promega). These

systems couple transcription and translation 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. )

LIPAM of the present invention or fragments thereof may be used to screen for compounds
that specifically bind to LIPAM. At least one and up to a plurality of test compounds may be
screened for specific binding to LIPAM. 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
LIPAM, e.g., a ligand or fragment thereof, a natural substrate, a structural or functional mimetic, or a
natural binding partner. (See, e.g., Coligan, J.E. et al. (1991) Current Protocols in Immunology 1(2):
Chapter 5.) Similarly, the compound can be closely related to the natural receptor to which LIPAM
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 LIPAM, either as a secreted
protein or on the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E.
coli. Cells expressing LIPAM or cell membrane fractions which contain LIPAM are then contacted
with a test compound and binding, stimulation, or inhibition of activity of either LIPAM or the
compound is analyzed.

An assay may simply test binding of a test compound to the polypeptide, wherein binding is
detected by a fluorophore, radioisotope, enzyme conjugate, or other detectable label. For example, the
assay may comprise the steps of combining at least one test compound with LIPAM, either in solution
or affixed to a solid support, and detecting the binding of LIPAM to the compound. Alternatively, the
assay may detect or measure binding of a test compound in the presence of a labeled competitor.
Additionally, the assay may be carried out using cell-free preparations, chemical libraries, or natural

product mixtures, and the test compound(s) may be free in solution or affixed to a solid support.
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LIPAM of the present invention or fragments thereof may be used to screen for compounds
that modulate the activity of LIPAM. Such compounds may include agonists, antagonists, or partial or
inverse agonists. In one embodiment, an assay is performed under conditions permissive for LIPAM
activity, wherein LIPAM is combined with at least one test compound, and the activity of LIPAM in
the presence of a test compound is compared with the activity of LIPAM in the absence of the test
compound. A change in the activity of LIPAM in the presence of the test compound is indicative of a
compound that modulates the activity of LIPAM. Alternatively, a test compound is combined with an
in vitro or cell-free system comprising LIPAM under conditions suitable for LIPAM activity, and the
assay is performed. In either of these assays, a test compound which modulates the activity of
LIPAM 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, polynucleotides encoding LIPAM or their mammalian homologs may
be “knocked out” in an animal model system using homologous recombination in embryonic stem (ES)
cells. Such technigues are well known in the art and are useful for the generation of animal models of
human disease. (See, ¢.g., U.S. Patent No. 5,175,383 and U.S. Patent No. 5,767,337.) For example,
mouse ES cells, such as the mouse 129/SvJ cell line, 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, €.g., the neomycin phosphotransferase 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, homologous 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/6 mouse strain. The blastocysts are surgically transferred to pseudopregnant 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.

Polynucleotides encoding LIPAM may also be manipulated in vitro in ES cells derived from

human blastocysts. Human ES cells have the potential to differentiate into at least eight separate cell
lineages including endoderm, mesoderm, 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).

Polynucleotides encoding LIPAM can also be used to create “knockin” humanized animals

(pigs) or transgenic animals (mice or rats) to model human disease. With knockin technology, a region
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of a polynucleotide encoding LIPAM is injected into animal ES cells, and the injected sequence
integrates into the animal cell 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 LIPAM, e.g., by secreting LIPAM in its 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 LIPAM and lipid-associated molecules. In addition, examples of tissues expressing LIPAM
are normal lung, cancerous lung, and diseased thyroid tissue, and also can be found in Table 6.
Therefore, LIPAM appears to play a role in cancers, neurological, autoimmune/inflammatory,
gastrointestinal, and cardiovascular disorders, and disorders of lipid metabolism. In the treatment of
disorders associated with increased LIPAM expression or activity, it is desirable to decrease the
expression or activity of LIPAM. In the treatment of disorders associated with decreased LIPAM
expression or activity, it is desirable to increase the expression or activity of LIPAM.

Therefore, in one embodiment, LIPAM 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 LIPAM. Examples of such disorders include, but are not limited to, a cancer, such as
adenocarcinoma, leukemia, 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; a cardiovascular disorder
such as arteriovenous fistula, atherosclerosis, hypertension, vasculitis, Raynaud’s disease, aneurysms,
arterial dissections, varicose veins, thrombophlebitis and phlebothrombosis, vascular tumors, and
complications of thrombolysis, balloon angioplasty, vascular replacement, and coronary artery bypass
graft surgery, congestive heart failure, ischemic heart disease, angina pectoris, myocardial infarction,
hypertensive heart disease, degenerative valvular heart disease, calcific aortic valve stenosis,
congenitally bicuspid aortic valve, mitral annular calcification, mitral valve prolapse, rheumatic fever
and rheumatic heart disease, infective endocarditis, nonbacterial thrombotic endocarditis, endocarditis
of systemic lupus erythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis,
neoplastic heart disease, congenital heart disease, and complications of cardiac transplantation,
congenital lung anomalies, atelectasis, pulmonary congestion and edema, pulmonary embolism,

pulmonary hemorrhage, pulmonary infarction, pulmonary hypertension, vascular sclerosis, obstructive
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pulmonary disease, restrictive pulmonary disease, chronic obstructive pulmonary disease, emphysema,
chronic bronchitis, bronchial asthma, bronchiectasis, bacterial pneumonia, viral and mycoplasmal
pneumonia, lung abscess, pulmonary tuberculosis, diffuse interstitial diseases, pneumoconioses,
sarcoidosis, idiopathic pulmonary fibrosis, desquamative interstitial pheumonitis, hypersensitivity
pneumonitis, pulmonary eosinophilia bronchiolitis obliterans-organizing pneumonia, diffuse pulmonary
hemorrhage syndromes, Goodpasture’s syndromes, idiopathic putmonary hemosiderosis, pulmonary
involvement in collagen-vascular disorders, pulmonary alveolar proteinosis, lung mors, inflammatory
and noninflammatory pleural effusions, pneumothorax, pleural tumors, drug-induced lung disease,
radiation-induced lung disease, and complications of lung transplantation; a neurological disorder such
as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neoplasms, Alzheimer’s disease, Pick’s
disease, Huntington’s disease, dementia, Parkinson’s disease and other extrapyramidal disorders,
amyotrophic lateral sclerosis and other motor neuron disorders, progressive neural muscular atrophy,
retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other demyelinating diseases, bacterial
and viral meningitis, brain abscess, subdural empyema, epidural abscess, suppurative intracranial

thrombophlebitis, myelitis and radiculitis, viral central nervous system disease, prion diseases including

kuru, Creutzfeldt-Jakob disease, and G ler-Scheinker syndrome, fatal familial
insomnia, nutritional and metabolic diseases of the nervous system, neurofibromatosis, tuberous

belloretinal h ioblastomatosi halotri inal syndrome, mental retardation

P

sclerosis, cer
and other developmental disorders of the central nervous system including Down syndrome, cerebral
palsy, neuroskeletal disorders, autonomic nervous system disorders, cranial nerve disorders, spinal cord
diseases, muscular dystrophy and other nenromuscular disorders, peripheral nervous system disorders,
dermatomyositis and polymyositis, inherited, metabolic, endocrine, and toxic myopathies, myasthenia
gravis, periodic paralysis, mental disorders including mood, anxiety, and schizophrenic disorders,
seasonal affective disorder (SAD), akathesia, amnesia, catatonia, diabetic neuropathy, tardive
dyskinesia, dystonias, paranoid psychoses, postherpetic neuralgia, Tourette’s disorder, progressive
supranuclear palsy, corticobasal degeneration, and familial frontotemporal dementia; an
autoimmune/inflammatory disorder such as acquired immunodeficiency 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
lymphopenia with lymphocytotoxins, erythroblastosis fetalis, erythema nodosum, atrophic gastritis,

glomerulonephritis, Goodpasture’s syndrome, gout, Graves’ disease, Hashimoto’s thyroiditis,
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hypereosinophilia, irritable bowel syndrome, multiple sclerosis, myasthenia gravis, myocardial or
pericardial inflammation, osteoarthritis, osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s
syndrome, rheumatoid arthritis, scleroderma, Sjogren’s syndrome, systemic anaphylaxis, systemic
lupus erythematosus, systemic sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis, Werner
syndrome, complications of cancer, hemodialysis, and extracorporeal circulation, viral, bacterial,
fungal, parasitic, protozoal, and helminthic infections, and trauma; a gastrointestinal disorder such as
dysphagia, peptic esophagitis, esophageal spasm, esophageal stricture, esophageal carcinoma,
dyspepsia, indigestion, gastritis, gastric carcinoma, anorexia, nausea, emesis, gastroparesis, antral or
pyloric edema, abdominal angina, pyrosis, gastroenteritis, intestinal obstruction, infections of the

intestinal tract, peptic ulcer, cholelithiasis, cholecystitis, chol is, p itis, p ic carcinoma,

biliary tract disease, hepatitis, hyperbilirubinemia, cirrhosis, passive congestion of the liver, hepatoma,
infectious colitis, ulcerative colitis, ulcerative proctitis, Crohn’s disease, Whipple’s disease, Mallory-
Weiss syndrome, colonic carcinoma, colonic obstruction, irritable bowel syndrome, short bowel
syndrome, diarrhea, constipation, gastrointestinal hemorrhage, acquired immunodeficiency syndrome
(AIDS) enteropathy, jaundice, hepatic encephalopathy, hepatorenal syndrome, hepatic steatosis,
hemochromatosis, Wilson’s disease, alpha,-antitrypsin deficiency, Reye’s syndrome, primary
sclerosing cholangitis, liver infarction, portal vein obstruction and thrombosis, centrilobular necrosis,
peliosis hepatis, hepatic vein thrombosis, veno-occlusive disease, preeclampsia, eclampsia, acute fatty
liver of pregnancy, intrahepatic cholestasis of pregnancy; and hepatic tumors including nodular
hyperplasias, adenomas, and carcinomas; and a disorder of lipid metabolism such as fatty liver,

cholestasis, primary biliary cirrhosis, carnitine deficiency, carnitine palmitoyltransfe deficiency,

myoadenylate deaminase deficiency, hypertriglyceridemia, lipid storage disorders such Fabry’s
disease, Gaucher’s disease, Niemann-Pick’s disease, metachromatic leukodystrophy,
adrenoleukodystrophy, GM, gangliosidosis, and ceroid lipofuscinosis, abetalipoproteinemia, Tangier
disease, hyperlipoproteinemia, diabetes mellitus, lipodystrophy, lipomatoses, acute panniculitis,
disseminated fat necrosis, adiposis dolorosa, lipoid adrenal hyperplasia, minimal change disease,
lipomas, atherosclerosis, hypercholesterolemia, hypercholesterolemia with hypertriglyceridemia,
primary hypoalphalipoproteinemia, hypothyroidism, renal disease, liver disease, lecithin:cholesterol
acyltransferase deficiency, cerebrotendinous xanthomatosis, sitosterolemia, hypocholesterolemia, Tay-
Sachs disease, Sandhoff’s disease, hyperlipidemia, hyperlipemia, lipid myopathies, and obesity.

In another embodiment, a vector capable of expressing LIPAM 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 LIPAM including, but not limited to, those described above.
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In a further embodiment, a composition comprising a substantially purified LIPAM in
conjunction with a suitable pharmaceutical carrier may be administered to a subject to treat or prevent
a disorder associated with decreased expression or activity of LIPAM including, but not limited to,
those provided above.

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

In a further embodiment, an antagonist of LIPAM may be administered to a subject to treat or
prevent a disorder associated with increased expression or activity of LIPAM. Examples of such
disorders include, but are not limited to, those cancers, neurological, autoimmune/inflammatory,
gastrointestinal, and cardiovascular disorders, and disorders of lipid metabolism, described above. In
one aspect, an antibody which specifically binds LIPAM may be used directly as an antagonist or
indirectly as a targeting or delivery mechanism for bringing a pharmaceutical agent to cells or tissues
which express LIPAM.

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

In other embodiments, any of the proteins, antagonists, antibodies, agonists, complementary
sequences, or vectors of the invention may be administered in combination with other appropriate
therapeutic 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 therapeutic 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 lower dosages of each agent, thus reducing the potential for adverse side effects.

An antagonist of LIPAM may be produced using methods which are generally known in the
art. In particular, purified LIPAM may be used to produce antibodies or to screen libraries of
pharmaceutical agents to identify those which specifically bind LIPAM. Antibodies to LIPAM 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 produced by a Fab expression library. Neutralizing antibodies (i.e., those which inhibit
dimer formation) are generally preferred for therapeutic use. Single chain antibodies (e.g., from
camels or llamas) may be potent enzyme inhibitors and may have advantages in the design of peptide

mimetics, and in the development of immuno-adsorbents and biosensors (Muyldermans, S. (2001) J.
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Biotechnol. 74:277-302).

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

It is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to

LIPAM have an amino acid sequence consisting of at least about 5 amino acids, and generally will

consist of at least about 10 amino acids. It 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 LIPAM 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 LIPAM may be prepared using any technique which provides for
the production of antibody molecules by continuous cell lines in culture. These include, but are not
iimited to, the hybridoma technique, the human B-ceil hybridoma technique, and the EBV-hybridoma
technique. (See, e.g., Kohler, G. et al. (1975) Nature 256:495-497, Kozbor, D. et al. (1985) J.
Tmmunol. 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 molecule with appropriate
antigen specificity and biological activity, can be 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 LIPAM-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 lymphocyte population

or by screening immunaglobulin libraries or panels of highly specific binding reagents as disclosed in

the literature. (See, e.g., Orlandi, R, et al. (1989) Proc. Natl. Acad. Sci. USA 86:3833-3837; Winter,
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G. etal. (1991) Nature 349:293-299.)

Antibody fragments which contain specific binding sites for LIPAM may also be generated.
For example, such fragments include, but are not limited 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, W.D.
et al. (1989) Science 246:1275-1281.)

Various immunoassays may be used for screening 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
immunoassays typically involve the measurement of complex formation between LIPAM and its
specific antibody. A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive
to two non-interfering LIPAM 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 LIPAM. Affinity is expressed as an association
constant, K, which is defined as the molar concentration of LIPAM-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 LIPAM epitopes, represents the average affinity, or avidity, of the antibodies for LIPAM.
The K, determined for a preparation of monoclonal antibodies, which are monospecific for a particular
LIPAM epitope, represents 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 LIPAM-
antibody complex must withstand rigorous manipulations. Low-affinity antibody preparations with K,
ranging from about 10° to 107 L/mole are preferred for use in immunopurification and similar
procedures which ultimately require dissociation of LIPAM, preferably in active form, from the
antibody (Catty, D. (1988) Antibodies, Volume I: A Practical Approach, IRL Press, Washington DC;
Liddell, J.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 evaluated to determine

the quality and suitability of such preparations for certain downstream applications. For example, a
polyclonal antibody preparation containing at least 1-2 mg specific antibody/ml, preferably 5-10 mg

specific antibody/ml, is generally employed in procedures requiring precipitation of LIPAM-antibody

56



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

20

25

(152)

WO 02/063005 PCT/US02/03813

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.)

In another embodiment of the invention, the polynucleotides encoding LIPAM, or any
fragment or complement thereof, may be used for therapeutic purposes. In one aspect, modifications
of gene expression can be achieved by designing complementary sequences or antisense molecules
(DNA, RNA, PNA, or modified oligonucleotides) to the coding or regulatory regions of the gene
encoding LIPAM. Such technology is well known in the art, and antisense oligonucleotides or larger
fragments can be designed from various locations along the coding or control regions of sequences
encoding LIPAM. (See, e.g., Agrawal, S., ed. (1996) Antisense Therapeutics, Humana Press Inc.,
Totawa NJ.)

In therapeutic use, any gene delivery system suitable for introduction of the antisense
sequences into appropriate target cells can be used. Antisense sequences can be delivered
intracellularly 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, J.E. et al. (1998) J. Allergy Clin. Immunol. 102(3):469-475; and Scanlon, K.I. et al. (1995)
9(13):1288-1296.) Antisense sequences can also be introduced intracellularly 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 liposome-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} J. 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 LIPAM may be used for
somatic or germline gene therapy. Gene therapy may be performed to (i) correct a genetic deficiency
(e.g., in the cases of severe combined immunodeficiency (SCID)-X1 disease characterized by X-
linked inheritance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined
immunodeficiency syndrome associated with an inherited adenosine deaminase (ADA) deficiency
(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) Hum. 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, I.M. and N. Somia (1997) Nature 389:239-242)), (ii)
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express a conditionally lethal gene product (e.g., in the case of cancers which result from unregulated
cell proliferation), or (iii) express a protein which affords protection against intracellular parasites (e.g.,
against human retroviruses, such as human immunodeficiency 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
brasiliensis; and protozoan parasites such as Plasmodium falciparum and Trypanosoma cruzi). In the
case where a genetic deficiency in LIPAM expression or regulation causes disease, the expression of
LIPAM from an appropriate population of transduced celfls may alleviate the clinical manifestations
caused by the genetic deficiency.

In a further embodiment of the invention, diseases or disorders caused by deficiencies in
LIPAM are treated by constructing mammalian expression vectors encoding LIPAM and introducing
these vectors by mechanical means into LIPAM-deficient cells. Mechanical transfer technologies for

use with cells in vivo or ex vitro include (i) direct DNA microinjection into individual cells, (ii) 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) Annu. Rev. Biochem.
62:191-217, Ivics, 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 LIPAM include, but are not
limited to, the PCDNA 3.1, EPITAG, PRCCMV2, PREP, PVAX, PCR2-TOPOTA vectors
(Invitrogen, Carlsbad CA), PCMV-SCRIPT, PCMV-TAG, PEGSH/PERYV (Stratagene, La Jolla CA),
and PTET-OFF, PTET-ON, PTRE2, PTRE2-LUC, PTK-HYG (Clontech, Palo Alto CA). LIPAM
may be expressed using (i) a constitutively active promoter, (€.g., from cytomegalovirus (CMV), Rous
sarcoma virus (RSV), SV40 virus, thymidine kinase (TK), or B-actin genes), (i} 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 HM. Blau
(1998) Curr. Opin. Biotechnol. 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 H.M. Blau, supra)), or (jii} a tissue-specific promoter or the native promoter of the endogenous
gene encoding LIPAM from a normal individual.

Commercially available liposome transformation kits (¢.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
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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 introduction of DNA to primary cells requires modification of these

dardized 1 o

t ion protocols.

In another embodiment of the invention, diseases or disorders caused by genetic defects with
respect to LIPAM expression are treated by constructing a retrovirus vector consisting of (i) the
polynucleotide encoding LIPAM under the control of an independent promoter or the retrovirus long
terminal repeat (LTR) promoter, (ii) appropriate RNA packaging signals, and (iii) 2 Rev-responsive

element (RRE) along with additional retrovirus cis-acting RNA and coding

required for efficient vector propagation. Retrovirus vectors (e.g., PFB and PFBNEO) are
C ially available (S ) and are based on published data (Riviere, L et al. (1995) Proc.

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) J. 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) J. Virol. 72:8463-8471; Zufferey, R. et
al. (1998) J. Virol. 72:9873-9880). U.S. Patent No. 5,910,434 to Rigg (“Method for obtaining
retrovirus packaging cell lines producing high transducing efficiency retroviral supernatant”) discloses
a method for obtaining retrovirus 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
return 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; Bauer, 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 adenovirus-based gene therapy delivery system is used to deliver
polynucleotides encoding LIPAM to cells which have one or more genetic abnormalities with respect
to the expression of LIPAM. The construction and packaging of adenovirus-based vectors are well
known to 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 No. 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)

Annu. Rev. Nutr. 19:511-544 and Verma, LM. and N. Somia (1997) Nature 18:389:239-242, both

JP 2005-503112 A 2005.2.3



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

20

25

30

(155)

WO 02/063005 PCT/US02/03813

incorporated by reference herein.

In another alternative, a herpes-based, gene therapy delivery system is used to deliver
polynucleotides encoding LIPAM to target cells which have one or more genetic abnormalities with
respect to the expression of LIPAM. The use of herpes simplex virus (HSV)-based vectors may be
especially valuable for introducing LIPAM to cells 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 virus (HSV) type 1-based vector has
been 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 No. 5,804,413 to DeLuca (“Herpes simplex virus strains for gene transfer”), which is hereby
incorporated by reference. U.S. Patent No. 5,804,413 teaches the use of recombinant HSV d92
which consists of a genome containing at least one 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 polynucleotides encoding LIPAM to target cells. The biology of the prototypic alphavirus,
Semliki Forest Virus (SFV), has been studied extensively and gene transfer vectors have been based
on the SFV genome (Garoff, H. and K.-J. Li (1998) Curr. Opin. Biotechnol. 9:464-46%). During
alphavirus RNA replication, a subgenomic RNA is 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 LIPAM into the
alphavirus genome in place of the capsid-coding region results in the production of a large number of
LIPAM-coding RNAs and the synthesis of high levels of LIPAM in vector transduced cells. While
alphavirus infection is typically associated with cell lysis within a few days, the ability to establish a
persistent infection in hamster normal kidney cells (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
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application (Dryga, S.A. et al. (1997) Virology 228:74-83). The wide host range of alphaviruses will
allow the introduction of LIPAM into a variety of cell types. The specific transduction of a subset of
cells in a 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 inhibition of the ability of the double helix to open sufficiently for the binding of polymerases,
transcription factors, or regulatory molecules. Recent therapeutic advances using triplex DNA have
been described in the literature. (See, e.g., Gee, J.E. et al. (1994) in Huber, B.E. and B.I. Carr,
Molecular and Immunologic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177.) A
complementary sequence or antisense 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 endonucleolytic cleavage. For example,
engineered hammerhead motif ribozyme molecules may specifically and efficiently catalyze
endonucleolytic cleavage of sequences encoding LIPAM.

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 135 and 20 ribonucleotides,
corresponding to the region of the target gene containing the cleavage site, may be evaluated for
secondary structural features which may render the oligonucleotide inoperable. The suitability of
candidate targets may also be evaluated by testing accessibility to hybridization with complementary
oligonucleotides using ribonuclease protection assays.

Complementary ribonucleic acid molecules and ribozymes of the invention may be prepared
by any method known in the art for the synthesis of nucleic acid molecules. These include techniques
for chemically synthesizing oligonucleotides such as solid phase phosphoramidite chemical synthesis.

Alternatively, RNA molecules may be generated by in vitro and in vivo transcription of DNA

sequences encoding LIPAM. Such DNA sequences may be incorporated into a wide variety of

vectors with suitable RNA polymerase promoters such as T7 or SP6. Altematively, these cDNA
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constructs that synthesize complementary RNA, constitutively or inducibly, can be introduced into cell
lines, cells, or tissues.

RNA molecules may be modified to increase intracellular stability and half-life. Possible
modifications 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-methy! rather than phosphodiesterase linkages
within the backbone of the molecule. 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, as 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.

An additional embodiment of the invention encompasses a method for screening for a
compound which is effective in altering expression of a polynucleatide encoding LIPAM. Compounds
which may be effective in altering expression of a specific polynucleotide 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 promoters of
polynucleotide expression. Thus, in the treatment of disorders associated with increased LIPAM
expression or activity, a compound which specifically inhibits expression of the polynucleotide
encoding LIPAM may be therapeutically useful, and in the treatment of disorders associated with

decreased LIPAM expression or activity, a compound which specifically promotes expression of the
polynucleotide encoding LIPAM 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 polynucleotide expression; selection from an existing, commercially-available or proprietary
library of naturally-occurring or non-natural chemical compounds; rational design of a compound
based on chemical and/or structural properties of the target polynucleotide; and selection from a
library of chemical compounds created combinatorially or randomly. A sample comprising a

polynucleotide encoding LIPAM is exposed to at least one test compound thus obtained. The sample

may comprise, for example, an intact or permeabilized cell, or an in vitro cell-free or reconstituted
biochemical system. Alterations in the expression of a polynucleotide encoding LIPAM are assayed
by any method commonly known in the art. Typically, the expression of a specific nucleotide is

detected by hybridization with a probe having a nucleotide sequence complementary to the sequence
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of the polynucleotide encoding LIPAM. 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
polynucleotide. 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) ora
human cell line such as HeLa cell (Clarke, M.L. 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 deoxyribonucleotides, ribonucleotides, peptide nucleic acids, and modified
oligonucleotides) for antisense activity against a specific polynucleotide sequence (Bruice, T.W. et al.
(1997) U.S. Patent No. 5,686,242; Bruice, T.W. et al. (2000) U.S. Patent No. 6,022,691).

Many methods for introducing vectors into cells or tissues are available and equally suitable

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

taken from the patient and clonally propagated for autologous 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. (See, 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

luding, for 1 Is such as humans, dogs, cats, cows, horses, rabbits, and

such therapy, i

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, celluloses, 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 LIPAM,
antibodies to LIPAM, and mimetics, agonists, antagonists, or inhibitors of LIPAM.

The compositions utilized in this invention may be administered by any number of routes
including, 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 aerosolized immediately prior to inhalation by the patient. In the

63



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

20

25

(159) JP 2005-503112 A 2005.2.3

WO 02/063005 PCT/US02/03813

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 lung
have enabled the practical delivery of drugs such as insulin to blood circulation (see, e.g., Patton, J.S.
etal., U.S. Patent No. 5,997,848). Pulmonary delivery has the advantage of administration without
needle 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 i delivery of

macromolecules comprising LIPAM or fragments thereof. For example, liposome preparations

lecule may promote cell fusion and intracellular delivery of the

ing a cell-impermeable macrc
macromolecule. Alternatively, LIPAM 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 cells of all tissues, including the brain, in a mouse model 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, 1ats, rabbits, dogs, monkeys,
or pigs. An animal model may also be nsec‘l 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 humans.

A therapeutically effective dose refers to that amount of active ingredient, for example
LIPAM or fragments thereof, antibodies of LIPAM, and agonists, antagonists or inhibitors of LIPAM,
which ameliorates the symptoms or condition. Therapeutic efficacy and toxicity may be determined
by standard pharmaceutical procedures in cell cultures or with experimental animals, such as by
calculating the EDy, (the dose therapeutically effective in 50% of the population) or LDs, (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/ED,, ratio. Compositions which exhibit large
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.
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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 to 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 xg to 100,000 g, up to a total dose of
about 1 gram, depending upon the route of administration. Guidance as to particular dosages and
methods of delivery is provided in the literature and generally available to practitioners in the art.
Those skilled in the art will employ different formulations for nucleotides than for proteins or their
inhibitors. Similarly, delivery of polynucleotides or polypeptides will be specific to particular cells,
conditions, locations, etc.

DIAGNOSTICS

In another embodiment, antibodies which specifically bind LIPAM may be used for the
diagnosis of disorders characterized by expression of LIPAM, or in assays to monitor patients being
treated with LIPAM or agonists, antagonists, or inhibitors of LIPAM. Antibodies useful for diagnostic
purposes may be prepared in the same manner as described above for therapeutics. Diagnostic
assays for LIPAM include methods which utilize the antibody and a label to detect LIPAM in human
body fluids or in extracts of cells or tissues. The antibodies may be used 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 LIPAM, including ELISAs, RIAs, and FACS, are known
in the art and provide a basis for diagnosing altered or abnormal levels of LIPAM expression. Normal
or standard values for LIPAM expression are established by combining body fluids or cell extracts
taken from normal mammalian subjects, for example, human subjects, with antibodies to LIPAM
under conditions suitable for complex formation. The amount of standard complex formation may be
quantitated by various methods, such as photometric means. Quantities of LIPAM expressed in
subject, control, and disease 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 LIPAM 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
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and quantify gene expression in biopsied tissues in which expression of LIPAM may be correlated
with disease. The diagnostic assay may be used to determine absence, presence, and excess
expression of LIPAM, and to monitor regulation of LIPAM levels during therapeutic intervention.

In one aspect, hybridization with PCR probes which are capable of detecting polynucleotide
sequences, including genomic sequences, encoding LIPAM or closely related molecules may be used
to identify nucleic acid sequences which encode LIPAM. The specificity of the probe, whether it is
made from a highly specific region, e.g., the 5’ regulatory region, 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 LIPAM, allelic variants, or related
sequences.

Probes may also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the LIPAM 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:10-18 or from
genomic sequences including promoters, enhancers, and introns of the LIPAM gene.

Means for producing specific hybridization probes for DNAs encoding LIPAM include the
cloning of polynucleotide sequences encoding LIPAM or LIPAM 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 3S, or by enzymatic labels,
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the like.

Polynucleotide sequences encoding LIPAM may be used for the diagnosis of disorders
associated with expression of LIPAM. Examples of such disorders include, but are not limited to, a
cancer, such as adenocarcinoma, leukemia, 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; a
cardiovascular disorder such as arteriovenous fistula, atherosclerosis, hypertension, vasculitis,
Raynaud’s disease, aneurysms, arterial dissections, varicose veins, thrombophlebitis and
phlebothrombosis, vascular tumors, and complications of thrombolysis, balloon angioplasty, vascular
replacement, and coronary artery bypass graft surgery, congestive heart failure, ischemic heart
disease, angina pectoris, myocardial infarction, hypertensive heart disease, degenerative valvular heart

disease, calcific aortic valve stenosis, congenitally bicuspid aortic valve, mitral annular calcification,
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mitral valve prolapse, rheumatic fever and rhenmatic heart disease, infective endocarditis, nonbacterial
thrombotic endocarditis, endocarditis of systemic lupus erythematosus, carcinoid heart disease,
cardiomyopathy, myocarditis, pericarditis, neoplastic heart disease, congenital heart disease, and
complications of cardiac transplantation, congenital lung anomalies, atelectasis, pulmonary congestion
and edema, pulmonary embolism, pulmonary hemorrhage, pulmonary infarction, pulmonary
hypertension, vascular sclerosis, obstructive pulmonary disease, restrictive pulmonary disease, chronic
obstructive pulmonary disease, emphysema, chronic bronchitis, bronchial asthma, bronchiectasis,
bacterial pneumonia, viral and mycoplasmal pneumonia, lung abscess, pulmonary tuberculosis, diffuse
interstitial diseases, pneumoconioses, sarcoidosis, idiopathic pulmonary fibrosis, desquamative
interstitial pneumonitis, hypersensitivity pneumonitis, pulmonary eosinophilia bronchiolitis
obliterans-organizing pneumonia, diffuse pulmonary hemorrhage syndromes, Goodpasture’s syndromes,
idiopathic pulmonary hemosiderosis, pulmonary involvement in collagen-vascular disorders, pulmonary

alveolar proteinosis, lung tumors, infl ory and noninfl y pleural effusions, pneumothorax,

pleural tumors, drug-induced lung disease, radiation-induced lung disease, and complications of lung
transplantation; a neurological disorder such as epilepsy, ischemic cerebrovascular disease, stroke,
cerebral neoplasms, Alzheimer’s disease, Pick’s disease, Huntington’s disease, dementia, Parkinson’s
disease and other extrapyramidal disorders, amyotrophic lateral sclerosis and other motor neuron
disorders, progressive neural muscular atrophy, retinitis pigmentosa, hereditary ataxias, multiple
sclerosis and other demyelinating diseases, bacterial and viral meningitis, brain abscess, subdural
empyema, epidural abscess, suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral

central nervous system disease, prion diseases including kuru, Creutzfeldt-Jakob disease, and

Gerstr -Straussler-Scheinker syndrome, fatal familial insomnia, nutritional and metabolic diseases

of the nervous system, neurofibromatosis, tuberous sclerosi: belloretinal h ioblastc

encephalotrigeminal syndrome, mental retardation and other developmental disorders of the central
nervous system including Down syndrome, cerebral palsy, nenroskeletal disorders, autonomic nervous
system disorders, cranial nerve disorders, spinal cord diseases, muscular dystrophy and other
neuromuscular disorders, peripheral nervous system disorders, dermatomyositis and polymyositis,
inherited, metabolic, endocrine, and toxic myopathies, myasthenia gravis, periodic paralysis, mental
disorders including mood, anxiety, and schizophrenic disorders, seasonal affective disorder (SAD),
akathesia, amnesia, catatonia, diabetic neuropathy, tardive dyskinesia, dystonias, paranoid psychoses,
postherpetic neuralgia, Tourette’s disorder, progressive supranuclear palsy, corticobasal degeneration,
and familial frontotemporal dementia; an autoimmune/inflammatory disorder such as acquired

immunodeficiency syndrome (AIDS), Addison’s disease, adult respiratory distress syndrome, allergies,
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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 lymphopenia 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,
osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s syndrome, rheumatoid arthritis, scleroderma,
Sjogren’s syndrome, systemic anaphylaxis, systemic lupus erythematosus, systemic sclerosis,
thrombocytopenic purpura, ulcerative colitis, uveitis, Werner syndrome, complications of cancer,

hemodialysis, and extracorporeal circulation, viral, bacterial, fungal, parasitic, protozoal, and helminthic

1

infections, and trauma; a gastrointestinal disorder such as d

peptic hagitis, esc

spasm, esophageal stricture, esophageal carcinoma, dyspepsia, indigestion, gastritis, gastric carcinoma,

anorexia, nausea, emesis, gastroparesis, antral or pyloric edema, abdominal angina, pyrosis,

gastroenteritis, i inal obstruction, i ions of the i inal tract, peptic ulcer, cholelithiasis,
cholecystitis, cholestasis, pancreatitis, pancreatic carcinoma, biliary tract disease, hepatitis,
hyperbilirubinemia, cirrhosis, passive congestion of the liver, hepatoma, infectious colitis, ulcerative
colitis, ulcerative proctitis, Crohn’s disease, Whipple's disease, Mallory-Weiss syndrome, colonic
carcinoma, colonic obstruction, irritable bowel syndrome, short bowel syndrome, diarrhea, constipation,
gastrointestinal hemorrhage, acquired immunodeficiency syndrome (AIDS) enteropathy, jaundice,
hepatic encephalopathy, hepatorenal syndrome, hepatic steatosis, hemochromatosis, Wilson’s disease,
alpha,-antitrypsin deficiency, Reye’s syndrome, primary sclerosing cholangitis, liver infarction, portal
vein obstruction and thrombosis, centrilobular necrosis, peliosis hepatis, hepatic vein thrombosis, veno-
occlusive disease, preeclampsia, eclampsia, acute fatty liver of pregnancy, intrahepatic cholestasis of
pregnancy, and hepatic tumors including nodular hyperplasias, adenomas, and carcinomas; and a
disorder of lipid metabolism such as fatty liver, cholestasis, primary biliary cirrhosis, carnitine
deficiency, carnitine palmitoyltransferase deficiency, myoadenylate deaminase deficiency,
hypertriglyceridemia, lipid storage disorders such Fabry’s disease, Gaucher’s disease, Niemann-Pick’s
disease, metachromatic leukodystrophy, adrenoleukodystrophy, GM, gangliosidosis, and ceroid
lipofuscinosis, abetalipoproteinemia, Tangier disease, hyperlipoproteinemia, diabetes meflitus,
lipodystrophy, lipomatoses, acute panniculitis, disseminated fat necrosis, adiposis dolorosa, lipoid
adrenal hyperplasia, minimal change disease, lipomas, atherosclerosis, hypercholesterolemia,

hypercholesterolemia with hypertriglyceridemia, primary hypoalphalipoproteinemia, hypothyroidism,
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renal disease, liver disease, lecithin:cholesterol acyltransferase deficiency, cerebrotendinous
xanthomatosis, sitosterolemia, hypocholesterolemia, Tay-Sachs disease, Sandhoff’s disease,
hyperlipidemia, hyperlipemia, lipid myopathies, and obesity. The polynucleotide sequences encoding
LIPAM may be used in Southern or northern analysis, dot blot, or other membrane-based
technologies; in PCR technologies; in dipstick, pin, and multiformat ELISA-like assays; and in
microatrays utilizing fluids or tissues from patients to detect altered LIPAM expression. Such
qualitative or quantitative methods are well known in the art.

In a particular aspect, the nucleotide sequences encoding LIPAM may be useful in assays
that detect the presence of associated disorders, particularly those mentioned above. The nucleotide
sequences encoding LIPAM 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
suitable incubation period, the sample is washed and the signal is quantified and compared with a
standard value. If the amount of signal in the patient sample is significantly altered in comparison to a
control sample then the presence of altered levels of nucleotide sequences encoding LIPAM in the
sample indicates the presence of the associated disorder. Such assays may also be used to evaluate
the efficacy of a particular therapeutic treatment 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
LIPAM, a normal or standard profile for expression is established. This may be accomplished by
combining body fluids or cell extracts taken from normal subjects, either animal or human, with a
sequence, or a fragment thereof, encoding LIPAM, 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
polynucieotide is used. Standard values obtained in this manner may be compared with values
obtained from samples from patients who are symptomatic for a disorder. Deviation from standard
values is 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 treatment 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
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of the disease, or may provide a means for detecting the disease prior to the appearance of actual
clinical symptoms. A r;xore 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 oli leotides designed from the encoding LIPAM

may involve the use of PCR. These oligomers may be chemically synthesized, generated

enzymatically, or produced in vitro. Oligomers will preferably contain a fragment of a polynucleotide

encoding LIPAM, or a fragment of a polynucleotide complementary to the polynucleotide encoding
LIPAM, and will be employed under optimized conditions for identification of a specific gene or
condition. Oligomers may also be employed under less stringent conditions for detection or
quantification of closely related DNA or RNA sequences.

In a particular aspect, oligonucleotide primers derived from the polynucleotide sequences
encoding LIPAM may be used to detect single nucleotide polymorphisms (SNPs). SNPs are
substitutions, insertions and deletions that are a frequent cause of inherited or acquired genetic disease
in humans. Methods of SNP detection include, but are not limited to, single-stranded conformation
polymorphism (SSCP) and fluorescent SSCP (fSSCP) methods. In SSCP, oligonucleotide primers
derived from the polynucleotide sequences encoding LIPAM are used to amplify DNA using the
polymerase chain reaction (PCR). The DNA may be derived, for example, from diseased 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 oligonucleotide primers are
fluorescently labeled, which allows detection of the amplimers in high-throughput equipment such as
DNA sequencing machines. Additionally, sequence database analysis methods, termed in silico 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).

SNPs may be used to study the genetic basis of human disease. For example, at least 16
common SNPs have been associated with non-insulin-dependent diabetes mellitus. SNPs are also
useful for examining differences in disease outcomes in monogenic disorders, such as cystic fibrosis,

sickle cell anemia, or chronic granulomatous disease. For example, variants in the mannose-binding
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lectin, MBL2, have been shown to be correlated with deleterious pulmonary outcomes in cystic
fibrosis. SNPs also have utility in pharmacogenomics, the identification of genetic variants that
influence a patient’s response to a drug, such as life-threatening toxicity. For example, a variation in
N-acetyl transferase is associated with a high incidence of peripheral neuropathy in response to the
anti-tuberculosis drug isoniazid, while a variation in the core promoter of the ALOXS5 gene results in
diminished clinical response to treatment with an anti-asthma drug that targets the 5-lipoxygenase
pathway. Analysis of the distribution of SNPs in different populations is useful for investigating
genetic drift, mutation, recombination, and selection, as well as for tracing the origins of populations
and their migrations. (Taylor, J.G. et al. (2001) Trends Mol. Med. 7:507-512; Kwok, P.-Y. and Z. Gu
(1999) Mol. Med. Today 5:538-543; Nowotny, P. et al. (2001) Curr. Opin. Neurobiol. 11:637-641.)

Methods which may also be used to quantify the expression of LIPAM include radiolabeling
or biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating results from
standard curves. (See, e.g., Melby, P.C. etal. (1993) J. Immunol. 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 oligomer or polynucleotide of
interest is presented in various dilutions and a spectrophotometric or colorimetric response gives rapid
quantitation.

In further embodiments, oligonucleotides 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 simultaneously as described below. The microarray may also be used to identify
genetic 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
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, therapeutic agents which are highly effective and
display the fewest side effects may be selected for a patient based on his/her pharmacogenomic
profile.

In another embodiment, LIPAM, fr of LIPAM, or antibodies specific for LIPAM

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
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generate a transcript image of a tissue or cell type. A transcript image represents the global pattern of
gene expression by a particular 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 No.
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 comprise 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 in vitro model systems and preclinical evaluation of

pharmaceuticals, 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, E.F. et al. (1999) Mol. Carcinog. 24:153-159; Steiner, S. and N.L. Anderson (2000)
Toxicol. Lett. 112-113:467-471, expressly incorporated 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 useful and refined when they contain expression information
from a Jarge 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 procedure is useful for comparison of expression data
after treatment with different compounds. While the assignment of gene function to elements of a
toxicant signature aids in interpretation of toxicity mechanisms, knowledge of gene function is not

necessary for the statistical matching of signatures which leads to prediction of toxicity. (See, for

example, Press Release 00-02 from the National Institute of Envirc | Health Sci 1 d

February 29, 2000, available at http://www.niehs.nih.gov/oc/news/toxchip.htm.) Therefore, it is

important and d ble in toxi 1 ing using toxicant signatures to include all expressed
g g

gene sequences.
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In one embodiment, the toxicity 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 polynucleotides 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 th;a test compound in the treated sample.

Another particular embodiment relates to the use 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 individually 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 particular 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 generally proportional to the level of the protein in the sample. The optical densities of equivalently
positioned protein 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 definitive protein
identification.

A proteomic profile may also be generated using antibodies specific for LIPAM to quantify
the levels of LIPAM 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 levels of protein bound to each array element (Lueking, A. et al. (1999) Anal. Biochem.
270:103-111; Mendoze, L.G. et al. (1999) Biotechniques 27:778-788). Detection may be performed by
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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 useful for toxicological screening, and
should be analyzed in parallel 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. Seilhamer (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, so proteomic profiling may be more reliable 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
biological sample are separated so that the amount of each protein can be quantified. The amount of
each protein is compared to the amount of the corresponding protein 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. Individual proteins are identified by sequencing the amino acid
residues of the individual proteins and comparing these partial sequences to the polypeptides 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. Natl. Acad.
Sci. USA 93:10614-10619; Baldeschweiler et al. (1995) PCT application W095/251116; Shalon, D. et
al. (1995) PCT application WQ95/35505; 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, London, hereby expressly incorporated by reference.

In another embodiment of the invention, nucleic acid sequences encoding LIPAM may be

used to generate hybridization probes useful in mapping the naturally occurring genomic sequence.
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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
members 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., human artificial chromosomes
(HACsS), yeast artificial chromosomes (YACs), bacterial artificial chromosomes (BACs), bacterial P1
constructions, or single chromosome cDNA libraries. (See, e.g., Harrington, J.J. et al. (1997) Nat.
Genet. 15:345-355; Price, C.M. (1993) Blood Rev. 7:127-134; and Trask, B.J. (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 journals or at the Online Mendelian Inheritance in Man
(OMIM) World Wide Web site. Correlation between the location of the gene encoding LIPAM 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

linkage 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 11g22-23, 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, LIPAM, 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

solid support, borne on a cell surface, or located intracellularly. The formation of binding complexes
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between LIPAM and the agent being tested may be measured.

Another technique for drug screening provides for high throughput screening of compounds
having suitable binding affinity to the protein of interest. (See, €.g., Geysen, et al. (1984) PCT
application WO84/03564.) In this method, large numbers of different small test compounds are
synthesized on a solid substrate. The test compounds are reacted with LIPAM, or fragments thereof,
and washed. Bound LIPAM is then detected by methods well known in the art. Purified LIPAM 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 drug screening assays in which neutralizing
antibodies capable of binding LIPAM specifically compete with a test compound for binding LIPAM.
In this manner, antibodies can be used to detect the presence of any peptide which shares one or more
antigenic determinants with LIPAM.

In additional embodiments, the nucleotide sequences which encode LIPAM may be used in
any molecular biology techniques that have 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 illustrative, 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,
including U.S. Ser. No. 60/266,910, U.S. Ser. No. 60/276,891, U.S. Ser. No. 60/279,760, U.S. Ser.
No. 60/283,818, U.S. Ser. No. 60/276,855, and U.S. Ser. No. 60/285,405, are expressly incorporated

by reference herein.

EXAMPLES
L Construction of cDNA Libraries
Incyte cDNAs were derived from cDNA libraries described in the LIFESEQ GOLD
database (Incyte Genomics, Palo Alto CA). Some tissues were homogenized and lysed in guanidinium
isothiocyanate, while others were homogenized and lysed in phenol or in a suitable mixture of
denaturants, such as TRIZOL (Life Technologies), a monophasic solution of phenol and guanidine

isothiocyanate. The resulting lysates were centrifuged over CsCl cushions or extracted with
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chloroform. RNA was precipitated from the lysates with either isopropanol or sodium acetate and
ethanol, or by other routine methods.

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 d(T)-coupled paramagnetic particles (Promega), OLIGOTEX latex particles
(QIAGEN, Chatsworth CA), or an OLIGOTEX mRNA purification kit (QIAGEN). Altematively,
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 using 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 CLA4B 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), PSPORT]1 plasmid (Life Technologies), PCDNAZ2.1 plasmid
(Invitrogen, Carlsbad CA), PBK-CMV plasmid (Stratagene), PCR2-TOPOTA plasmid (Invitrogen),
PCMV-ICIS plasmid (Stratagene), pIGEN (Incyte Genomics, Palo Alto CA), pRARE (Incyte
Genomics), or pINCY (Incyte Genomics), or derivatives thereof. Recombinant plasmids were
transformed into competent E. coli cells including XL.1-Blue, XL1-BlueMRF, or SOLR from
Stratagene or DH5a, DH10B, or ElecroMAX DH10B from Life Technologies.

1L Isolation of cDNA Clones

Plasmids obtained as described in Example I weré recovered from host cells by in vivo

excision using the UNIZAP vector system (Stratagene) or by cell lysis. 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 QTAWELL 8 Plasmid,
QIAWELL 8 Plus Plasmid, QIAWELL 8 Ultra Plasmid purification systems or the R.E.A.L. PREP
96 plasmid purification kit from QIAGEN. Following precipitation, plasmids were resuspended in 0.1
ml of distilled water and stored, with or without lyophilization, at 4°C.

Alternatively, plasmid DNA was amplified from host cell lysates using direct link PCR in a
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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 11 fluorescence scanner
(Labsystems Oy, Helsinki, Finland).
III.  Sequencing and Analysis

Incyte cDNA recovered in plasmids as described in Example IT were sequenced as follows.
Sequencing reactions were processed using standard methods or high-throughput 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 Scientific) or the
MICROLAB 2200 (Hamilton) liquid transfer system. ¢DNA 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).
Electrophoretic separation of cDNA sequencing reactions and detection of labeled polynucleotides
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
protocols 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 VIIL

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 eukaryote databases, and

BLOCKS, PRINTS, DOMO, PRODOM; PROTEOME databases with sequences from Homo

sapiens, Rattus norvegicns, Mus musculus, Caenorhabditis elegans, Saccharomyces cerevisiae,
Schizosaccharomyces pombe, and Candida albicans (Incyte Genomics, Palo Alto CA); and hidden
Markov model (HMM)-based protein family databases such as PFAM. (HMM 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 cDNA sequences were assembled to produce
full length polynucleotide sequences. Alternatively, GenBank cDNAs, GenBank ESTs, stitched
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sequences, stretched sequences, 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 for open
reading frames using programs based on GeneMark, BLAST, and FASTA. The full length
polynucleotide sequences were translated to derive the corresponding fuil length polypeptide
sequences. Alternatively, a polypeptide of the invention may begin at any of the methionine residues
of the full length translated polypeptide. Full length polypeptide sequences were subsequently
analyzed by querying against databases such as the GenBank protein databases (genpept), SwissProt,
the PROTEOME databases, BLOCKS, PRINTS, DOMO, PRODOM, Prosite, and hidden Markov
model (HMM)-based protein family databases such as PFAM. 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 algorithms 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 value, 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 polynucleotide sequence fragments from SEQ ID
NO:10-18. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization and
amplification technologies are described in Table 4, column 2.

IV.  Identification and Editing of Coding Sequences from Genomic DNA

Putative lipid-associated molecules were initially identified by running the Genscan gene
identification program against public genomic sequence databases (e.g., gbpri and gbhtg). Genscan is
a general-purpose gene identification program which analyzes genomic DNA sequences from a
variety of organisms (See Burge, C. and S. Karlin (1997) J. Mol. Biol. 268:78-94, and Burge, C. and
S. Karlin (1998) Curr. Opin. Struct. Biol. 8:346-354). The program concatenates predicted exons to
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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 lipid-associated molecules, the encoded polypeptides were
analyzed by querying against PFAM models for lipid-associated molecules. Potential lipid-associated
molecules were also identified by homology to Incyte cDNA sequences that had been annotated as
lipid-associated molecules. These 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 predicted by Genscan, such as extra or omitted exons. BLAST analysis was also used to
find any Incyte cDNA or 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 process described in Example III. Alternatively, full
length polynucleotide sequences were derived entirely from edited or unedited Genscan-predicted
coding sequences.

V. A bly of G ic S Data with cDNA Sequence Data

“Stitched” 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
III were mapped to genomic DNA and parsed into 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 cDNA 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 longest possible sequence, as well as sequence variants.

Linkages between intervals which proceed afong one type of parent sequence (cDNA to cDNA or
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genomic sequence to genomic sequence) were given preference over linkages which change parent
type (cDNA to genomic sequence). The resultant stitched sequences were translated and compared
by BLAST 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 LI were queried against public
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases
using the BLAST program. The nearest GenBank protein homolog was then compared by BLAST
analysis to 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 homologous
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.

VI Ch 1 Mapping of LIPAM Enceding Polynucleotides

The sequences which were used to assemble SEQ ID NO:10-18 were compared with
sequences from 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:10-18 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 Généthon were used to determine if any of the clustered sequences
had been previously mapped. Inclusion of 2 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, of 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 ¢M 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
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" 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
(hup://www.ncbi.nlm.nih.gov/genemap/), can be employed to determine if previously identified disease
genes map within or in proximity to the intervals indicated above.

VIL.  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
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 Score x Percent Identity
5 x minimum {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 normalized value between 0 and 100, and is
calculated as follows: the BLAST score is multiplied by the percent nucleotide 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 more 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 shorter of the two sequences being compared. 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 LIPAM are analyzed with respect to the
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tissue sources from which they were derived. For example, some full length sequences are
assembled, at least in part, with overlapping Incyte cDNA sequences (see Example ITl). 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/tissue categories: cardiovascular system; connective tissue;
digestive system; embryonic structures; endocrine system; exocrine glands; genitalia, female; genitalia,
male; germ cells; hemic and immune system; liver; musculoskeletal system; nervous system;
pancreas; respiratory system; sense organs; skin; stomatognathic system; unclassified/mixed; or
urinary tract. The number of libraries in each category is counted and divided by the total number of
libraries across all categories. Similarly, each human tissue is classified into one of the following
disease/condition categories: cancer, cell line, developmental, inflammation, neurological, 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 encoding LIPAM. ¢DNA sequences and cDNA library/tissue
information are found in the LIFESEQ GOLD database (Incyte Genomics, Palo Alto CA).

VIII. Extension of LIPAM Encoding Polynucleotides

Full length 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 another appropriate program, to be about 22 to 30
nucleotides in Jength, to have a GC content of about 50% or more, and to anneal to the target
sequence at temperatures of abont 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 libraries 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 piates 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 min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage

at4°C. In the alternative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C,
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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 ul PICOGREEN
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 ul of undiluted PCR product into 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 IT
(Labsystems Oy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the
concentration of DNA. A 5 ul to 10 1 aliquot of the reaction mixture was analyzed by
electrophoresis on a 1 % agarose gel to determine which reactions were successful in extending the
sequence.

The extended nucleotides were desalted and concentrated, transferred to 384-well plates,
digested with CviJI cholera virus endonuclease (Molecular Biology Research, Madison WI), and
sonicated or sheared prior to religation into pUC 18 vector (Amersham Pharmacia Biotech). For
shotgun 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 religated using T4 ligase (New England Biolabs, Beverly MA) into pUC 18 vector
(Amersham Pharmacia Biotech), treated with Pfu DNA polymerase (Stratagene) to fill-in restriction

site overhangs, 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 liquid media.

The cells were lysed, and DNA was amplified by PCR using Taq DNA polymerase
(Amersham Pharmacia Biotech) and Pfu DNA polymerase (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 diluted with
20% dimethysulfoxide (1:2, v/v), and sequenced using DYENAMIC energy transfer sequencing
primers and the DYENAMIC DIRECT kit (Amersham Pharmacia Biotech) or the ABI PRISM
BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems).

In like manner, full length 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.  Identification of Single Nucleotide Polymorphisms in LIPAM Encoding
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Polynucleotides
Common DNA sequence variants known as single nucleotide polymorphisms (SNPs) were
identified in SEQ ID NO:10-18 using the LIFESEQ database (Incyte Genomics). Sequences from the

same gene were d together and bled as described in Example III, allowing the

tdentification of all sequence variants in the gene. An algorithm consisting of a series of filters was
used to distinguish SNPs from other sequence variants. Preliminary filters removed the majority of
basecall errors by requiring a minimum Phred quality score of 15, and removed sequence alignment
errors and errors resulting from improper trimming of vector sequences, chimeras, and splice variants.
An automated procedure of advanced chromosome analysis analysed the original chromatogram files
in the vicinity of the putative SNP. Clone error filters used statistically generated algorithms to identify
errors introduced during laboratory processing, such as those caused by reverse transcriptase,
polymerase, or somatic mutation. Clustering error filters used statistically generated algorithms to

identify errors resulting from clustering of close homologs or p

or due to ination by
non-human sequences. A final set of filters removed duplicates and SNPs found in immunoglobulins
or T-cell receptors.

Certain SNPs were selected for further characterization by mass spectrometry using the high
throughput MASSARRAY system (Sequenom, Inc.) to analyze allele frequencies at the SNP sites in
four different human populations. The Caucasian population comprised 92 individuals (46 male, 46
female), including 83 from Utah, four French, three Venezualan, and two Amish individuals. The
African population comprised 194 individuals (97 male, 97 female), all African Americans. The
Hispanic population comprised 324 individuals (162 male, 162 female), all Mexican Hispanic. The
Asian population comprised 126 individuals (64 male, 62 female) with a reported parental breakdown
of 43% Chinese, 31% Japanese, 13% Korean, 5% Vietnamese, and 8% other Asian. Allele
frequencies were first analyzed in the Caucasian population; in some cases those SNPs which showed
no allelic variance in this population were not further tested in the other three populations.

X, Labeling and Use of Individual Hybridization Probes

Hybridization probes derived from SEQ ID NO:10-18 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
fi Oli leotides are designed using state-of-the-art software such as OLIGO 4.06

software (National Biosciences) and labeled by combining 50 pmol of each oligomer, 250 Ci of
[y-**P] adenosine triphospbate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase

(DuPont NEN, Boston MA). The labeled oligonucleotides are substantially purified using a
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SEPHADEX G-25 superfine size exclusion dextran bead column (Amersham Pharmacia Biotech).

An aliquot containing 107 counts per minute of the labeled probe is used in a typical membrane-based
hybridization analysis of human genomic DNA digested with one of the following endonucleases: Ase
1, Bgl I, Eco R1, Pst I, Xba I, or Pvu II (DuPont NEN).

The DNA from each digest is fractionated on a 0.7% agarose gel and transferred to nylon
membranes (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 sodium citrate and 0.5% sodium dodecyl sulfate.
Hybridization patterns are visualized using autoradiography or an alternative imaging means and
compared.

XI. Microarrays

The linkage or synthesis of array elements 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 a dot or slot blot may also be used to arrange and link elements to the surface
of a substrate using thermal, UV, chemical, or mechanical bonding procedures. A typical array may
be produced using available methods and machines well known to those of ordinary skill in the art and
may contain any appropriate number of elements. (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 (ESTs), or fragments or oligomers 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
biological 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.
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Tissue or Cell Sample Preparation
Total RNA is isolated from tissue les 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 MMLYV reverse-transcriptase, 0.05 pg/ul oligo~(dT) primer (21mer), 1X first
strand buffer, 0.03 units/u1 RNase inhibitor, 500 uM dATP, 500 uM dGTP, 500 uM dTTP, 40 uM
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 hr, each reaction sample (one
with Cy3 and another with Cy5 labeling) is treated with 2.5 ml of 0.5M sodium hydroxide and
incubated for 20 minutes at 85°C to the stop 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 les are ethanol precipitated

P

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 pul 5X $SC/0.2% SDS.
Microarray Preparation

Sequences of the present invention are used to generate array elements. Each arTay element

is amplified from bacterial cells containing vectors with cloned cDNA inserts. PCR amplification uses

primers compl Y to the vector seq 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 ug.
Amplified array elements are then purified using SEPHACRYL-400 (Amersham Pharmacia Biotech).

Purified array elements are immobilized on polymer-coated glass slides. Glass microscope
slides (Corning) are cleaned by ultrasound in 0.1% SDS and acetone, with extensive distilled 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
oven.

Array elements are applied to the coated glass substrate using a procedure described in U.S.
Patent No. 5,807,522, incorporated herein by reference. 1 ul of the array element DNA, at an average
concentration of 100 ng/ul, 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-crosslinked using a STRATALINKER UV-crosslinker (Stratagene).
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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 distilled water as before.

Hybridization

Hybridization reactions contain 9 1 of sample mixture consisting of 0.2 ug each of Cy3 and
Cy5 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
ul of 5X SSC in a corner of the chamber. The chamber containing the arrays is incubated for 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 SSC), and dried.
Detection

Reporter-labeled 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 Cy5. 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 tubes are used to filter the signals. The
emission maxima of the fluorophores used are 565 nm for Cy3 and 650 nm for Cy5. Each array is
typically scanned twice, one scan per fluorophore 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
c¢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 location
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,
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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 fluorophores 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 intensity is mapped using a
linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to red (high
signal). The data is also analyzed quantitatively. Where two different fluorophores are excited and
measured simuitaneously, the data are first corrected for optical crosstalk (due to overlapping emission
spectra) between the fluorophores using each fluorophore’s emission spectrum.

A grid is superimposed over the fluorescence signal image such that the signal from each spot
is centered in each 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 signal. The software used
for signal analysis is the GEMTOOLS gene expression analysis program (Incyte).

For example, component 1824717_HGG4 of SEQ ID NO:15 showed differential expression in
tissue affected by cancer versus normal tissue, as determined by microarray analysis. Matched
samples of normal lung tissue and lung tissue affected by squamous cell carcinoma, and matched
samples of normal lung tissue and lung tissue affected affected by adenocarcinoma, were provided by
the Roy Castle International Center for Lung Cancer Research (Liverpool, UK). The expression of
component 1824717_HGG4 was altered in lung tissue affected by squamous cell carcinoma and in
lung tissue affected by adenocarcinoma. Therefore, SEQ ID NO:15 is useful in diagnostic assays for
cancer.

XIL.  Compl y Polynucleotid

Sequences complementary to the LIPAM-encoding sequences, or any parts thereof, are used
to detect, decrease, or inhibit expression of naturally occurring LIPAM. Although use of

oligonucleotides comprising from about 15 to 30 base pairs is described, essentially the same

procedure is used with smaller or with larger sequence fr Appropriate oligonucleotides are
designed using OLIGO 4.06 software (National Biosciences) and the coding sequence of LIPAM. To
inhibit transcription, a complementary oligonucleotide is designed from the most unique 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 LIPAM-encoding transcript.

XIII. Expression of LIPAM

Expression and purification of LIPAM is achieved using bacterial or virus-based expression
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systems. For expression of LIPAM in bacteria, cDNA is subcloned into an appropriate vector

containing an antibiotic resi gene and an inducible promoter that directs high levels of cDNA
transcription. Examples of such promoters include, but are not limited to, the #rp-lac (rac) hybrid
promoter and the T35 or T7 bacteriophage promoter in conjunction with the lac operator regulatory
element. Recombinant vectors are transformed into suitable bacterial hosts, e.g., BL21{DE3).
Antibiotic resistant bacteria express LIPAM upon induction with isopropyl beta-D-
thiogalactopyranoside (IPTG). Expression of LIPAM 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 LIPAM by either homologous recombination or bacterial-mediated
transposition 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 frugiperda (Sf9) insect cells in most cases, or human hepatocytes, in some cases.
Infection of the latter requires additional genetic modifications to baculovirus. (See Engelhard, EX. et
al. (1994) Proc. Natl. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther.
7:1937-1945.)

In most expression systems, LIPAM 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 lysates. GST, a 26-kilodalton
enzyme from Schistosoma japonicum, enables the purification of fusion proteins on immobilized
glutathione under conditions that maintain protein activity and antigenicity (Amersham Pharmacia
Biotech). Following purification, the GST moiety can be proteolytically cleaved from LIPAM at
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 resins
(QIAGEN). Methods for protein expression and purification are discussed in Ausubel (1995, supra,
ch. 10 and 16). Purified LIPAM obtained by these methods can be used directly in the assays shown
in Examples XVII and XVIII, where applicable.

XIV. Functional Assays

LIPAM function is assessed by expressing the sequences encoding LIPAM at physiologically
elevated levels in mammalian cell culture systems. ¢cDNA 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
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contain the cytomegalovirus promoter. 5-10 ug of recombinant vector are transiently transfected into
a human cell line, for example, an endothelial or hematopoietic cell ling, using either liposome
formulations or electroporation. 1-2 ug of an additional plasmid containing sequences encoding a
marker protein are co-transfected. Expression of a marker protein provides a means to distinguish

o

transfected cells from nont d cells and is a reliable predictor of cDNA expression from the

recombinant vector. Marker proteins of choice include, e.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 quantifies the uptake of
fluorescent molecules that diagnose events preceding or coincident with cell death. These events
include changes in nuclear DNA content as measured by staining of DNA with propidium iodide;
changes in cell size and granularity as measured by forward light scatter and 90 degree side light

scatter; do lation of DNA hesis as d by d in bromodeoxyuridine uptake;

alterations in expression of cell surface and intr proteins as d 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 LIPAM on gene expression can be assessed using highly purified populations
of cells transfected with sequences encoding LIPAM 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 of mRNA encoding LIPAM and other genes of interest can be analyzed by northern
analysis or microarray techniques.

XV.  Production of LIPAM Specific Antibodies

LIPAM substantially purified using polyacrylamide gel electrophoresis (PAGE; see, €.g.,
Harrington, M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is used to
immunize animals (e.g., rabbits, mice, etc.) and to produce antibodies using standard protocols.

Alternatively, the LIPAM amino acid sequence is analyzed using LASERGENE software
(DNASTAR) to determine regions of high immunogenicity, and a corresponding oligopeptide 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
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described in the art. (See, e.g., Ausubel, 1995, supra, ch. 11.)

Typically, oligopeptides of about 15 residues in length are synthesized using 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 immunogenicity. (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-LIPAM activity by, for example, binding the peptide or LIPAM to a substrate,
blocking with 19% BSA, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat
anti-rabbit IgG. .

XVI. Purification of Naturally Occurring LIPAM Using Specific Antibodies

Naturally occurring or recombinant LIPAM is substantially purified by immunoaffinity
chromatography using antibodies specific for LIPAM. An immunoaffinity column is constructed by
covalently coupling anti-LIPAM 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 LIPAM are passed over the immunoaffinity column, and the column is
washed under conditions that allow the preferential absorbance of LIPAM (e.g., high ionic strength
buffers in the presence of detergent). The column is eluted under conditions that disrupt
antibody/LIPAM 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 LIPAM is collected.

XVII. Identification of Molecules Which Interact with LIPAM

LIPAM, or biologically active fragments thereof, are labeled with "I Bolton-Hunter reagent.
(See, 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 LIPAM, washed,
and any wells with labeled LIPAM complex are assayed. Data obtained using different
concentrations of LIPAM are used to calculate values for the number, affinity, and association of
LIPAM with the candidate molecules.

Alternatively, molecules interacting with LIPAM 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).

LIPAM 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.
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Patent No. 6,057,101).
XVIII Demonstration of LIPAM Activity

Selected candidate lipid molecules, such as C4 sterols, oxysterol, apolipoprotein E, and
phospholipids, are arrayed in the wells of a multi-well plate. LIPAM, or biologically active fragments
thereof, are labeled with '] Bolton-Hunter reagent. (See, e.g., Bolton A.E. and W.M. Hunter (1973)
Biochem. J. 133:529-539.) The selected candidate lipid molecules are incubated with the labeled
LIPAM and washed. Any wells with labeled LIPAM complex are assayed. Data obtained using
different concentrations of LIPAM are used to calculate values for the number, affinity, and
association of LIPAM with the candidate molecules. Significant binding of LIPAM to the candidate
lipid molecules is indicative of LIPAM activity.

In the alternative, LIPAM activity is determined in a continuous fluorescent transfer assay
using as substrate 1-palmitoyl-2-pyrenyldecanoyl-phosphatidylinositol (Phy(10)PI). The assay
measures the increase of pyrene monomer fluorescence intensity as a result of the transfer of
pyrenylacyl (Pyr(x ))-labeled phospholipid from quenched donor vesicles to unquenched acceptor
vesicles (Van Paridon et al. (1988) Biochemistry 27:6208-6214). Donor vesicles consist of Pyr(x )
phosphatidylinositol (Pyr(x )PI}, 2.4,6-trinitrophenylphosphatidylethanolamine (TNP-PE) and egg
phosphatidylcholine (PC) in a mol % ratio of 10:10:80 (2 nmol of total phospholipid). Acceptor
vesicles consist of phosphatidic acid (PA) and egg PC in a mol % ratio of 5:95 (25-fold excess of total
phospholipid). The reaction is carried out in 2 ml of 20 mM Tris-HCI, 5 mM EDTA, 200 mM NaCl
(pH 7.4) containing 0.1 mg of BSA at 37°C. The reaction is initiated by the addition of 10-50 ul of
LIPAM. Measurements are performed using a fluorimeter equipped with a thermostated cuvette
holder and a stirring device. The initial slope of the progress curve is taken as an arbitrary unit of
transfer activity (van Tiel, C.M. et al. (2000) J. Biol. Chem. 275:21532-21538; Westerman, J. et al.
(1995) J. Biol. Chem. 270:14263-14266).

In the altemative, LIPAM activity is determined by measuring the rate of incorporation of a
radioactive fatty acid precursor into fatty acyl-CoA. The final reaction contains 200 mM Tris-HCI,
pH 7.5, 2.5 mM ATP, 8 mM MgCl,, 2mM EDTA, 20 mM NaF, 0.1% Triton X-100, 10 mM
[*H]oleate, [*H])myristate or [*“C]decanoate, 0.5 mM coenzyme A, and LIPAM in a total volume of
0.5 ml. The reaction is initiated with the addition of coenzyme A, incubated at 35 °C for 10 min, and
terminated by the addition of 2.5 ml of isopropyl alcohol, n-heptane, 1 M H, SO, (40:10:1).
Radioactive fatty acid is removed by organic extraction using n-heptane. Fatty acyl-CoA formed
during the i ins in the fraction and is quantified by scintillation counting (Black,

P.N.etal. (1997) J. Biol. Chem. 272: 4896-4904).
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In the alternative, LIPAM activity is determined by measuring the degradation of the
sphingolipid glucosylceramide. 25-50 microunits glucocerebrosidase are incubated with varying
concentrations of LIPAM in a 40 ! reaction at 37 °C for 20 min. The final reaction contains 50mM
sodium citrate pH 4.5, 20 ng human serum albumin, and 3.125 mM lipids in the form of liposomes,
which contain lipids in the following proportions: [“C]glucosylceramide (3 mol %, 2.4 Ci/mol),
cholesterol (23 mol %), phosphatidic acid (20 mol %), phosphatidylcholine (54 mol %). The reaction is
stopped by the addition of 160 pl chloroform/methanot (2:1) and 20 pl 0.1% glucose, and shaking,
After centrifugation at 4000 rpm, enzymatically released [“Clglucose in the aqueous phase is
measured in a scintillation counter. LIPAM activity is determined by its effect on increasing the rate
of glucosylceramide hydrolysis by glucocerebrosidase (Wilkening, G. et al. J. Biol. Chem. (1998)
273:30271-30278).

In the alternative, LIPAM activity can be demonstrated by an in vitro hydrolysis assay with

vesicles containing 1-palmitoyl-2-[1-"*C]oleoyl phosphatidylcholine (Sigma-Aldrich). LIPAM
triglyceride lipase activity and phospholipase A, activity are demonstrated by analysis of the cleavage

products isolated from the hydrolysis reaction mixture.

Vesicles containing 1-palmitoyl-2-[1-*“CJoleoyl phosphatidylcholine (A Pharmacia
Biotech.) are prepared by mixing 2.0 uCi of the radiolabeled phospholipid with 12.5 mg of unlabeled
1-palmitoyl-2-oleoy! phosphatidylcholine and drying the mixture under N,. 2.5 ml of 150 mM Tris-HCI,
pH 7.5, is added, and the mixture is sonicated and centrifuged. The supematant may be stored at 4

°C. The final reaction mixtures contain 0.25 ml of Hanks buffered salt solution supplemented with 2.0
mM taurochenodeoxycholate, 1.0% bovine serum albumin, 1.0 mM CaCl,, pH 7.4, 150 pg of
1-palmitoyl-2-[1-"*C]oleoy] phosphatidylcholine vesicles, and various amounts of LIPAM diluted in
PBS. After incubation for 30 min at 37 °C, 20 ug each of lyso-phosphatidylcholine and oleic acid are
added as carriers and each sample is extracted for total lipids. The lipids are separated by thin layer
chromatography using a two solvent system of chloroform:methanol:acetic acid:water (65:35:8:4) until

the solvent front is halfway up the plate. The process is then continued with hexane:ether:acetic acid

(86:16:1) until the solvent front is at the top of the plate. The lipid-containing areas are visualized with
1, vapor; the spots are scraped, and their radioactivity is determined by scintillation counting. The
amount of radioactivity released as fatty acids will increase as a greater amount of LIPAM is added
to the assay mixture while the amount of radioactivity released as lysophosphatidylcholine will remain
low. This demonstrates that LIPAM cleaves at the sn-2 and not the sn-1 position, as is characteristic
of phospholipase A, activity. '

In the alternative, phospholipase activity of LIPAM is measured by the hydrolysis of a fatty
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acyl residue at the sn-1 position of phosphatidylserine. LIPAM is combined with the tritium [*H]
labeled substrate phosphatidylserine at stoichiometric quantities in a suitable buffer. Following an
appropriate incubation time, the hydrolyzed reaction products are separated from the substrates by
chromatographic methods. The amount of acylglycerophosphoserine produced is measured by
counting tritiated product with the help of a scintillation counter. Various control groups are set up to
account for background noise and unincorporated substrate. The final counts represent the tritiated
enzyme product [*H]-acylglycerophosphoserine, which is directly proportional to the activity of
LIPAM in biological samples.

Lipoxygenase activity of LIPAM can be measured by chromatographic methods. Extracted
LIPAM lipoxygenase protein is incubated with 100 M [1-'*C] arachidonic acid or other unlabeled
fatty acids at 37°C for 30 min. After the incubation, stop solution (acetonitrile:methanol:water,
350:150:1) is added. The samples are extracted and analyzed by reverse-phase HPLC using a solvent
system of methanol/water/acetic acid, 85:15:0.01 (vol/vol) at a flow rate of 1 ml/min. The effluent is

monitored at 235 nm and analyzed for the presence of the major arachidonic metabolite such as 12-

HPETE (catalyzed by 12-LOX). The fractions are also subjected to liquid scintillation counting. The
final counts represent the products, which is directly proportional to the activity of LIPAM in biological
samples. For stereochemical analysis, the metabolites of arachidonic acid are analyzed further by
chiral phase-HPLC and by mass spectrometry (Sun, D. et al. (1998) J. Biol. Chem. 273:33540-33547).

Sialidase activity of LIPAM is assayed using various substrates, including but not limited to
2'-(4-methylumbelliferyl)a-D-N-acetylneuramic acid, 2’-O-(o-nitrophenyl)a-D-N-acetylneuramic acid,
2’-O-(p-nitrophenyl)a-D-N-acetylneuramic acid, and a(2-3)- and a(2-6)-sialyllactose. The reaction
mixture contains 30 nmol substrate, 0.2 mg bovine serum albumin, 10 gmof sodium acetate (pH 4.6),
0.2 mg Triton X-100, and purified LIPAM (or a sample containing LIPAM). Following incubation at
37° C for 10-30 min, the released sialic acid is quantified using the thiobarbituric acid method
(Aminoft, D. (1961) Biochem. J. 81:384-392 ). One unit of sialidase activity is defined as the amount
of LIPAM that catalyzes the release of 1 nmol of sialic acid from substrate per hour (Hasegawa, T. et
al. (2000) J. Biol. Chem. 275:8007-8015).

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 claimed should not be unduly limited to such specific embodiments.

Indeed, various modifications of the described modes for carrying out the invention which are obvious
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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:

)

b)

<)

d)

e)

a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-9,

a polypeptide comprising a naturally occurring amino acid sequence at least 90%
identical to an amino acid sequence selected from the group consisting of SEQ ID
NO:1, SEQ ID NO:5-6, and SEQ ID NO:9,

a polypeptide comprising a naturally occurring amino acid sequence at least 91%
identical to an amino acid sequence selected from the group consisting of SEQ ID
NO:2-4 and SEQ ID NO:7,

a polypeptide comprising a naturally occurring amino acid sequence at least 99%
identical to the amino acid sequence of SEQ ID NO:8,

a biologically active fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-9, and

an immunogenic fragment of a polypeptide having an amino acid sequence selected

from the group consisting of SEQ ID NO:1-9.

2. An isolated polypeptide of claim 1 comprising an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9.

3. Anisolated polynucleotide encoding a polypeptide of claim 1.

4. An isolated polynucleotide encoding a polypeptide of claim 2.

5. An isolated polynucleotide of claim 4 comprising a polynucleotide sequence selected from
the group consisting of SEQ ID NO:10-18.

6. A recombinant polynucleotide comprising a promoter sequence operably linked to a

polynucleotide of claim 3.

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

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

2)

b)

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 polynucleotide
encoding the polypeptide of claim 1, and

recovering the polypeptide so expressed.

10. A method of claim 9, wherein the polypeptide comprises an amino acid sequence selected

from the group consisting of SEQ ID NO:1-9.

11. Anisolated antibody which specifically binds to a polypeptide of claim 1.

12. An isolated polynucleotide selected from the group consisting of:

a)

b)

)

d)
e)
f
g)

a polynucleotide comprising a polynucleotide sequence selected from the group
consisting of SEQ ID NO:10-18,

a polynucleotide comprising a naturally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the group consisting of SEQ
ID NO:10-16 and SEQ ID NO:18,

a polynucleotide comprising a naturally occurring polynucleotide sequence at least
91% identical to the polynucleotide sequence of SEQ ID NO:17,

a polynucleotide compl y to a polynucieotide of a),

a polynucleotide compl y to a polynucleotide of b),

a polynucleotide complementary to a polynucleotide of ¢), and
an RNA equivalent of a)-f).

13. An isolated polynucleotide comprising at least 60 contiguous nucleotides of a

polynucleotide of claim 12.

14. A method of detecting a target polynucleotide in a sample, said target polynucleotide

having a sequence of a polynucleotide of claim 12, the method comprising:

a)

hybridizing the sample with a probe comprising at least 20 contiguous nucleotides

114
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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 probé 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.
15. A method of claim 14, wherein the probe comprises at least 60 contiguous nucleotides.

16. A method of detecting a target polynucleotide in a sample, said target polynucleotide
having a sequence of a polynucleotide of claim 12, the method comprising:
a) amplifying said target polynucleotide 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.

17. A composition comprising a polypeptide of claim 1 and a pharmaceutically acceptable

excipient.

18. A composition of claim 17, wherein the polypeptide comprises an amino acid sequence

selected from the group consisting of SEQ ID NO:1-9.

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

claim 17.

20. A method of 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.

21. A composition comprising an agonist compound identified by a method of claim 20 and a

pharmaceutically acceptable excipient.
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22. A method for treating a disease or condition associated with decreased expression of
functional LIPAM, comprising administering to a patient in need of such treatment a composition of

claim 21.

23. A method of 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 a compound, and

b) detecting antagonist activity in the sample.

24. A composition comprising an antagonist compound identified by a method of claim 23 and

a pharmaceutically acceptable excipient.

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

LIPAM, comprising administering to a patient in need of such treatment a composition of claim 24.

26. A method of screening for a compound that specifically binds to the polypeptide of claim
1, the method comprising:
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 compound that specifically binds to the polypeptide of claim 1.

27. A method of screening for a compound that modulates the activity of the polypeptide of
claim 1, the method comprising:

a) combining the polypeptide of claim 1 with at least one test compound under 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.
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28. A method of screening a compound for effectiveness in altering expression of a target

polynucleotide, wherein said target polynucleotide comprises a sequence of claim 5, the method

comprising:

a)

b)
c)

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

detecting altered expression of the target polynucleotide, and

comparing the expression of the target polynucleotide in the presence of varying

amounts of the compound and in the absence of the compound.

29. A method of assessing toxicity of a test compound, the method comprising:

a)
b)

c)
d)

treating a biological sample containing nucleic acids with the test compound,
hybridizing the nucleic acids of the treated biological sample with a probe comprising
at least 20 contiguous nucleotides of a polynucleotide of claim 12 under conditions
whereby 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 12 or fragment thereof,
quantifying the amount of hybridization complex, and

comparing the amount 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 biological sample is

indicative of toxicity of the test compound.

30. A diagnostic test for a condition or disease associated with the expression of LIPAM in a

biclogical sample, the method comprising:

a)

b)

combining the biological sample with an antibody of claim 11, under conditions suitable
for the antibody to bind the polypeptide and form an antibody:polypeptide complex,

and

detecting the complex, wherein the presence of the complex correlates with the

presence of the polypeptide in the biological sample.

31. The antibody of claim 11, wherein the antibody is:

)
b)

a chimeric antibody,

a single chain antibody,
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<) a Fab fragment,
d) a F(ab’), fragment, or

e) a humanized antibody.
32. A composition comprising an antibody of claim 11 and an acceptable excipient.

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

32.
34. A composition of claim 32, wherein the antibody is labeled.

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

34,

36. A method of preparing a polyclonal antibody with the specificity of the antibody of claim
11, the method comprising:

a) immunizing an animal with a polypeptide consisting of an amino acid sequence
selected from the group consisting of SEQ ID NO:1-9, or an immunogenic fragment
thereof, under conditions to elicit an antibody response,

b isolating antibodies from said animal, and

c) screening the isolated antibodies with the polypeptide, thereby identifying a polyclonal
antibody which binds specifically to a polypeptide comprising an amino acid sequence

selected from the group consisting of SEQ ID NO:1-9.
37. A polyclonal antibody produced by a method of claim 36.
38. A composition comprising the polyclonal antibody of claim 37 and a suitable carrier.
39. A method of making a monoclonal antibody with the specificity of the antibody of claim

11, the method comprising:

a) immunizing an animal with a polypeptide consisting of an amino acid sequence
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selected from the group consisting of SEQ ID NO:1-9, or an immunogenic fragment
thereof, under conditions to elicit an antibody response,

b) isolating antibody producing cells from the animal,

c) fusing the antibody producing cells with immortalized cells to form monoclonal
antibody-producing hybridoma cells,

dy culturing the hybridoma cells, and

e) isolating from the culture monoclonal antibody which binds specifically to a
polypeptide comprising an amino acid sequence selected from the group consisting of

SEQ ID NO:1-9.

40. A monoclonal antibody produced by a method of claim 39.

41. A composition comprising the monoclonal antibody of claim 40 and a suitable carrier.

42. The antibody of claim 11, wherein the antibody is produced by screening a Fab expression
library.

43. The antibody of claim 11, wherein the antibody is produced by screening a recombinant

immunoglobulin library.

44. A method of detecting a polypeptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NO:1-9 in a sample, the method comprising:
a) incubating the antibody of claim 11 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 comprising an amino acid sequence selected from the group consisting of

SEQ ID NO:1-9 in the sample.

45. A method of purifying a polypeptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NO:1-9 from a sample, the method comprising:
a) incubating the antibody of claim 11 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

19
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comprising an amino acid sequence selected from the group consisting of SEQ 1D

NO:1-9.

46. A microarray wherein at least one element of the microarray is a polynucleotide of claim
13.

47. A method of generating an expression profile of a sample which contains polynucleotides,
the method comprising:
a) labeling the polynucleotides of the sample,
b) contacting the elements of the microarray of claim 46 with the labeled polynucleotides
of the sample under conditions suitable for the formation of a hybridization complex,
and

c) quantifying the expression of the polynucleotides in the sample.

48. An array comprising different nucleotide molecules affixed in distinct physical locations
on a solid substrate, wherein at least one of said nucleotide molecules comprises a first oligonucleotide
or polynucleotide sequence specifically hybridizable with at least 30 contiguous nucleotides of a target

polynucleotide, and wherein said target polynucleotide is a polynucleotide of claim 12.

49. An array of claim 48, wherein said first oligonucleotide or polynucleotide sequence is

completely complementary to at least 30 contiguous nucleotides of said target polynucleotide.

50. An array of claim 48, wherein said first oligonucleotide or polynucleotide sequence is

completely complementary to at least 60 contiguous nucleotides of said target polynucleotide.

51. An array of claim 48, wherein said first oligonucleotide or polynucleotide sequence is

completely complementary to said target polynucleotide.
52. An array of claim 48, which is a microarray.

53. An array of claim 48, further comprising said target polynucleotide hybridized to a

nucleotide molecule comprising said first oligonucleotide or polynucleotide sequence.

120
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54. An array of claim 48, wherein a linker joins at least one of said nucleotide molecules to

said solid substrate.

Ss.

An array of claim 48, wherein each distinct physical location on the substrate contains

multiple nucleotide molecules, and the multiple nucleotide molecules at any single distinct physical

Jocation have the same sequence, and each distinct physical location on the substrate contains

nucleotide molecules having a sequence which differs from the sequence of nucleotide molecules at

another distinct physical location on the substrate.

56.

57.

58.

g0

5

o

6l.

62.

63.

64.

65.

66.

67.

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

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

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:3.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:4.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:5.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:6.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:7.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:8.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:9.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:10.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:11.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:12.
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=

8.

69.

70.

71.

=

72.

73.

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:13.

122

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:14.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:15.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:16.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:17.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:18.

JP 2005-503112 A 2005.2.3
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<130> PI-0358 PCT

<140> To Be Assigned
<141> Herewith

<150> 60/266,910; 60/276

,891; 60/276,855;

60/283,818; 60/285,405

<151> 2001-02-06; 2001-0

3-16; 2001-03-16;

2001-04-13; 2001-04-20

‘<160> 18

<170> PERL Program

<210> 1

<211> 996

<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 7472

<400> 1
Met Lys Arg Ser Arg Pro
1 5
Thr Thr Pro Arg Ala Ile
20
Arg Trp Ser Ser Glu Ser
35
Ser Trp Arg Ala Ala Val

774CD1

Met His Pro Ile
10
Pro Ala Thr Ala
25
Glu Tyr Lys Phe
40
Met Leu Leu Arg

Cys Leu

Lys Leu

Leu Ile

Gln Met

60/279,760;

2001-03-28;

Pro Thr

Trp Pro

Leu Pro

His Ala

Gln

Gly
30
Pro
45
Arg
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Val

Ser

Ser

Leu

val

Gly

Thr

Val

Pro

Ala

Asn

val

Thr

Leu

Gln

Pro

Ile

Leu

Leu

Glu

Gly

Asn

Pro

His

Lys

Gly

Met

Thr

Cys

His

Ala

Leu

Ile

Ile

Asp

Leu

val

Ser

Pro

Lys

Pro

Cys

Gly

Ser

Ile

Leu

Gly

Ala

Phe

Glu

Cys

Tyx

Ser

Pro

Thr

Pro

Pro

Ser

Thr

Arg

Arg

Glu

Leu

Glu

Ser

Gln

Glu

Asn

Asp

Phe

Met

Pro

Phe

Ser

Leu

Ser

Cys

Ser

Cys

Pro

His

Ile

Leu

Cys

Ala

50
Leu

65
Cys

80
Glu

95
Met
110
Leu
125
Lys
140
Lys
155
Gln
170
Lys
185
Trp
200
val
215
Asp
230
Arg
245
Glu
260
Pro
275
Leu
230
Gly
305
Cys
320
Gln
335
Thr
350
Phe
365
Pro
380
Lys
395
Trp
410
Ser
425
Pro
440
Pro
455
Glu

Pro
ala
Gly

Lys

Lys
Asn
Leu
His
Lys

Glu

cly
Glu
Pro
Met
Glu
Glu
Thr
Tyr
Ser
Gln
val
Glu

Leu

Asp
Leu
Leu
Asn
Pro
val

Arg

Leu
Glu
Glu
Leu
Lys
Leu
Thr
Ser
Gln
Ile
Gly
Gly
Asn
Ser
Phe
Cys
Pro
Gly
Thr

Glu

Pro

Lys

Ser

val

cys

val

Glu

Cys

Arg

Ser

Leu

Leu

Thr

Glu

Leu

Cys

Asp

Leu

His

Gly

Thr

Ala

Gln

Leu

Glu

Leu

Phe

Cys

Ala

Pro

Arg

Leu

Gln

Gly

Phe

Ser

Thr

His

val

val

Ser

Gln

Thr

Arg

val

Gln

Cys

ser

Leu

Asp

Ser

Asp

Leu

55
Gln

70
Pro

85
Cys
100
Gln
115
Gln
130
Ala
145
Phe
160
val
175
Arg
190
Asn
205
Val
220

235
Val
250
Glu
265
Thr
280
Ser
295
Gly
310
Ser
325
Gl
340
Lys
355
Arg
370
FPhe
385
Gln
400
Cys
415
Cys
430
Tyr
445
val
460
Gln

aAla

Arg

Lys

Thx

Phe

Cys

Leu

Lys

Phe

Asn

Arg

Ala

His

Asp

val

Gln

val

Leu

Glu

Arg

Lys

Leu
Ile
Gln

Asp

Phe
Leu
Gly
Gly
Lys
Gly
Trp
Leu
Arg
Thr

His

ser
Leu
Leu

Arg

Asp
Ser
Leu
Met
Ser
cly
Ala
Trp
Ser
Ile
Glu
Asp
Pro
Leu
val
His
Gln
Val
Gly
Leu
Pro
Ala
val
Ser
Asp
His
Gly

Lys

Trp
Thr
Gln
val
Gly
Glu
Leu
Asn
Gln
Asp
Leu
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Lys
Ala
Gln
Gln
Ser
val
Arg
Pro
Pro
Ser
Arg
Leu
Asn
His
Asp
Ser
Glu
Gly
Gly
Pro
Ser
élu
Asp
Ala
Ala
val
Lys

Gln

TYyx
ser
Tle
Gln
Asn
Ala
Ala
Gly
Leu
Gly
Gly
Pro
Gly

Met

Ser
Glu
Lys
Pro
Ala
ala
Leu
Asp
Gln
Ala
Leu
Cys

Arg

Thr Lys
630
Ser Trp
645
Leu Gln
660
Leu Ser
675

690

Leu Asn
705

Lys Phe
720

Cys Met
735

Pro Gly
750

Gln Gln
765

Glu Ile
780

Val Asp
795

Phe Asn
810

Pro Glu
825

Ile Gly
840

Met Met
855

Ala Ser
870

Val Lys
885

Lys Pro
900

Arg Pro
915

Pro Thr
930

val Leu
945

val val
960

Glu Gly
975

val Ala
990

Asp Gly
1005
Val val
1020
Glu Arg
1035
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Pro

Pro

Asp

Pro

Ser

Pro

Gly

Ser

<210> 7

<400> 7

Lys

Lys

val

Glu

Pro

val

Leu

Tyr

Phe

Asn

Thr

Glu

Thr

Lys

Glu

His

Ser

Arg

Pro

Gly

Asp

Arg

Glu

Lys

1294
PRT
Homo sapiens

Ile

Arg

Thr

Tyr

Tyr

Pro

Pro

Ser

Pro

Ile

Tyr

Gln

Gln

Phe

Asp

Pro Gly
1040
Ala Arg
1055
His Ala
1070
Ala Trp
1085
Ser Ser
1100
Trp Pro
1115
Met Ser
1130
Ser Pro
1145

misc_feature
Incyte ID No:

Lys Glu

Ile Ala
20
Tyr Gly
35
Thr Asp
50
His Val
65
Lys Ala
80
Tyr Thr
95
Ile Asp
110
Asp Vval
125
Asp Phe
140
Lys Thr
155
Arg Gly
170
Val Phe
185

200
Thr Gly

Ala
Asp
Pro
Gln
Pro
Gly
Leu

Phe

Ser
Ser
Gly
Gly
Asp

al

o

Phe

Ser

6131380CD1

TYTY
Gln
Glu
Gly
Gly
Ala

Arg

Phe
Ile
Glu
Pro
Pro
Trp

Leu

Arg
Leu
Gly
Pro
Met
Leu
Thr
Glu
Asn
Asp
Glu
Leu
Ile
Gly

Arg

Ile
Tyr
Ser
cly
His
Arg
Arg
Thr
Leu
Ile
Asp
Ser
Met
Met

Arg

Arg Gln
1045
Leu Gly
1060
Arg Ser
1075
Pro Gly
1090
Ser Pro
1105
Cys Arg
1120
Ala Gln
1135
Ala Vval
1150

Pro Leu
10

Met Ile
25

Gly val
40

Gly Ser
55

Ile Pro
70

val val
85

Phe Thr
100

Phe Tyr
115

Ser Pro
130

Vval Lys
145

Pro Lys
160

Glu Asn
175

Cys Ala
190

Gln Ser
205

Val Met

Pro
Gln
Glu
Gly
Ser
Glu
Cys
Lys
val
Asp
Leu
Trp
Tyr
Lys

val

Ala

Pro

Ser

Ile

Pro

Leu

Met

Lys

Ile

Gln

Trp

Glu

Pro

Thr

Glu

Pro

Phe

Ile

Lys

Ile

Arg

Ile

cys

Ala

Gly

Pro

Gly

Glu

Thr

Lys

Leu

Tyr

Phe

Ser

Phe

Lys

val

Gln

Glu

Leu

Glu

ala

Arg

Gln

1050

Cys

Gly

1065

Pro

Ser

Lys

1080

Met

1095

Glu

Ala

Glu

Arg

1110

Leu

1125

Ile

1140

Val

Ser

Glu

Thr

Arg

Trp

val

Asn

Pro

Ser

Glu

cys

Arg

His

Glu
15
Arg
30
Asn

His

60
Ser

75
Asn

90
Glu
105
Gly
120
Gln
135
His
150
Thr
165
Tyr
180
Lys
185
Phe
210
Arg
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Gln

Ala
Ile
Met
Lys
Pro
Lys
Gly
Ser
Asp
Asp
Ser
Ala
Ile
Ile
Thr
Ile
Ala
Cys
His
Ala
ala
Phe
Leu
Cys
Arg
Gly
Gly

Gly

Arg
Ala
His
Ser
Gln
Ala
Ile
Ala
Ile
Pro
Pro
Glu
His
Gly
Ala
Leu
Ser
Asp
Ala
val
Ile
Ile
Tyr
Gly
Ile
Gly

Ser

Cys
Glu
Gln
Glu
Ser
Trp
Ser
Ala
His
Thr
Glu
Glu
Asp
val
Ala
Asn
Gly
Asp
Glu
Leu
ala
Lys
Gly
Ser
Ser
Leu
Gly

Ser

215
Trp
230
Leu
245
Phe
260
Ala
275
Ser
290
Ser
305
Pro
320
Arg
335
Glu
350
Lys
365
Pro
380
Phe
395
Glu
410
Leuw
425
Gly
440
val
455
Arg
470
Ala
485
Gly
500
Pro
515
Thr
530
Ser
545
Asp
560
Asn
575
val
590
Met
605
Gly
620
Leu

Glu
Asn
val
Asn
Thr
Ser
Asp
Asp
Trp
Glu
Arg
val
Leu

Asp

Leu
Phe
Cys
Leu
val
Gln
Cys
Gln
val
Asn
Gly

Glu

Asp

Lys

Glu

Ser

Gly

Ser

Arg

Ser

Leu

Ser

Asp

val

Ser

Leu

Pro

Asp

Ala

Ala

Leu

Leu

Ile

Glu

val

Pro

Ser

Ala

Gly

Ser

Glu
Glu
Asp
Asp
Glu
Sexr
His
Asp
Ser
Ser
Thr
Ala
Gln
val
ser
Thr
Ile
Leu
Ser
Ala
Gln
Gly
Gly
val
Met
Ala
Ser

Ser

Trp

aAla

Gly

Gln

Pro

Lys

Ser

Glu

Asp

Asn

Gln

Ser

Pro

Leu

ser

val

Arg

val

Sexr

Thr

Arg

Met

Gly

Ser

Gln

His

Ser

Arg

220
Tyx
235
Gln
250
Glu
265
Thr
280
Leu
295
Ser
310
Ile
325
Ser
340

355
Asp
370
Asp
385
Ser
400
Leu
415
His
430
Lys
445
Met
460
Leu
475
Ser
490
Ser
505
Ser
520
ala
535
Thr
550
Ile
565
Glu
580
Asp
595
Cys
610
Gly
625
His

Gly
Leu
Glu
Ser

val

Ser
Glu
Leu
Gly
Vval
Ala
Gly
Lys
Arg
val
Asn
Gln
Ser
Asn

Fhe

Leu
Met
Ala
Gly
Gly
Arg
Glu
Asp
Glu
Met
Leu
Glu

ala

Gly
val
Pro
Leu
Asp
Pro
Leu
Asn
Ala
Gln

Asp

Ser

Leu

Thr

Glu

Arg

Ser

Asp

Met

Asp

Tyr

Gln

Pro

Thr

asp

His

cys

Ser

Gln

ala

Gly

Phe

Ser

Leu

Met
Ser
Glu
Pro
Gly
Ser

arg

Phe
Lys
Arg
Leu
Pro
Ile

Ala

Pro
Pro
Ile

Tyr

Gln
Asp
Ser

Leu

Ser

Ser

225
Glu
240
Axrg
255
Leu
270
Pro
285
Leu
300
Lys
315
Met
330
Phe
345
Pro
360
Ile
375
Gln
390
Asn
405
Ser
420
Leu
435
Asn
450
Pro
465
Pro
480
Tyr
495
Pro
510
Gln
525
Gly
540
val
555
Ala
570
Ser
585
Ser
600
Gly
615
Ser
630
Asn
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Asp

Pro

Gln

Arg

Asp

Leu

Lys

Cys

Ser

Pro

cys

Gln

Arg

Ser

Ala

cys

Leu

Leu

Leu

Glu

Thr

Pro

val

Pro

Asn

Gly

Thx

Phe

Ile
Arg
Gln
Thr
Gly
Phe
Thr
Gln
Arg
Phe
Sexr
Glu
Gly
Gly
Ala
Pro
Phe
Leu
Asp
Lys
ala
Gln
Thr
Pro
Ser
val
Phe

val

Pro
Lys
His
Glu
Thr
Leu
val
Gln
Leu
Ser
Thr
His
Phe
Met
Lys
Asp
His
Arg
Gly
Trp
Asn
val
Leu
Ser

Gly

635
Arg
650
Arg
665
Gln
680
Pro
6935
Gly
710
Phe
725
Ile
740
val
755
Glu
770
Val
785
Leu
800
Gly
815
Arg
830
Ala
845
Trp
860
Ala
875
Ala
890
Gln
905
Lys
920
Gln
935
His
950
Leu
965
Thr
980
Gly
995
Arg

1010

Cly

val

1025

Ala

Asp

1040

val

Phe

Ser

Ala

Cys

Ala

Pro

Tyr

Pro

Pro

Leu

Ala

Arg

Glu

Trp

Leu

Ser

Val

Glu

Arg

Arg

Thr

Tyr
Ser

Ser

Asn
Asp
Phe
Ser
Leu
Cys

Ala

Leu
Arg
Asp
Pro
Ala
Ser
Gly
Thr
Tyr
Met
val
Lys
Ile
Gly
Glu
Trp
ser
Pro
Tyr

Ile

Gly

Leu
Arg
Gly
Pro
Leu
Leu

Leu

Val
Ser
Ser
TyYX
Gln
Ala
Trp
Arg
Ser
Arg
Asn
Arg
Lys
Leu
Tyr

Ile

Asp

640

Thr Glu
655

Ser Thr
670

Ser Sser
685

His Ser
700
Arg Phe
715

Leu Gly
730

Asp Val
745

Phe His
760
Glu Arg
775

Gln Arg
790

Leu Gln
805

Ser Pro
820

Glu Ile
835

Thr Ala
850

Lys Arg
865

Phe Pro
880

Glu Ser
895

His Asp
910

Val Phe
925

Thr His
940

Asp Ala
955

Phe Met
970

Val Asp
285

Tyr Leu
1000
Thr Ile
1015
Lys Met
1030
Thr val
1045
Gly ser

Asp
Tyr
Leu
Ser
Asp
Leu
Phe
Pro
Arg
Tyx
Thr
Gly
Ser
Ser
Ile
Thr
Thr
Asn

Thr

Tyr
val
Asp

Pro

Leu

Phe

Glu

His

Ser

Phe

val

Gln

aAla

Phe

Pro

His

Thr

Ile

Ser

Asp

val

Asp

Ser

Pro

Lys

Ala

His

Thr

Glu

val

Pro

Ala

Lys

Leu

Ala

Ser

Glu

Leu

Leu

Asp

His

Leu

Asn

Ala

Ala

Ile

Tyr

Ala

val

Ser

Ser

Leu

Asn

Pro

Ile

Leu

Ser

Arg

Lys

Ala

645

Arg Gln
660

Asp Thr
675

Ser val
690

Thr Met
705

Ile Thr
720

Ala Leu
735

Arg Pro
750

Pro Ser
765

Ala Leu
780

Gly Asp
795

Ala Ala
810

Pro Ala
825

Ser Gln
840

ala Gln
855

Ala Leu
870

Leu Pro
885

Val Ser
200

Ile Leu
915

Lys Pro
930

Arg Asn
945

Glu Asp
960

Leu Asp
975

Met Thr
990

Val Thr
1005
His Arg
1020
Gly Asp
1035
Gly Thr
1050
Ser Val
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Ile
Val
Gly
Gln
val
Ile
Lys
Ile
Gln
TYT
Ala
Leu
Ser
Gly
Trp

Gly

<210> 8

<211>
<212>
<213>

<220>

<221>
<223>

<400> 8

Met
1
val

Asp

Phe

Thr

Met

Pro

Ser

77
PRT
Homo sapiens

1055
Met Gly Ser
1070
Arg His Trp
1085
Arg Pro Asp
1100
His Asn Phe
1115
His Asp Pro
1130
Ser Glu Leu
1145
Asp Val Ala
1160
Tyr Ile Val
1175
Phe Ile Thr
1190
Ser His Arg
1205
Leu Arg Lys
1220
Arg Ser Arg
1235
Gly Pro Ser
1250
Glu Gln Arg
1265
Gly Arg Ala
1280
Pro Lys

misc_feature
Incyte ID No:

Met Val Arg
5
Ile Thx Ser
20
Lys Arg Gln
35
Pro Ala Ser
50
Gln Leu His
65

Pro

Asp

Gln

His

Arg

Leu

Tyr

Arg

Gly

Axrg

Ser

His

Arg

Gln

Thr

@

Ly

Leu

Lys

Gly

His

Arg

Ser

Pro

Tyr

Pro

Phe

Leu

His

Arg

Gly

643681CD1

Trp

Gln

aAla

Ile

Leu

Cys

Gly

Gln

Ala

Pro

Gly
Ala
Gly
Ala

Ser

1060
val Arg
1075
Gly Tyr
1090
Gln Arg
1105
Val val
1120
Lys Ala
1135
Val His
1150
Ala Ile
1165
Thr Lys
1180
Ala Ala
1195
ala Arg
1210
Gly Leu
1225
Leu Arg
1240
Glu Arg
1255
Ser Met
1270
Arg Leu
1285

Glu Asp
10
Ser Glu
25
Glu Ser
40
Pro Ala
55
Lys Leu
70

Lys

His

Asn

Ile

Val

Phe

Phe

ala

Leu

Leu

Leu

Thx

Gly

Ile

Gln

val

Pro

Arg

Arg

Ile

Leu

Asn

Ala
Ile
Ala
Cys
Leu
Tyxr
Ser
Gln
aAla
Ala
Gln
Ser
Ser
Ala

Gly

Gly
Lys
Ala

Phe

1065
Val Asp
1080
Tyr Val
1095
Trp Leu
1110
Asp Gly
1125
Lys Leu
1140
Gly Ser
1155
Pro Met
1170
Gln Gln
1185
Gln Leu
1200
Thr Arg
1215
Gly Asp
1230
2Ala Gln
1245
Gln ala
1260
Ala Gly
1275
Ala Ala
1290

Leu Glu
15
Lys Lys
30
Asp Ile
45
Gly His
60
His Thr
75
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<210> 9

<211> 576
<212> PRT
<213> Homo sapiens

<220>

<221> misc_feature
<223> Incyte ID No:

<400> 9

Met Ala
1

Sexr Asp

Ile Gln

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

Ile Leu

Gln

Pro

Ala

His

His

Ala

Leu

Tyxr

Pro

Ile

Asp

Thr

Ala

Asp

Thr

Gly

Leu

Phe

Leu

Arg

Tyr

Phe

Ala

Gly
Gly
Leu
Thr
Asn
Thr
Thr
Gly
Leu
Asn
Thr
Ser
Asp
val
Met
Leu
Gly
Thr
Asn
Thr
Tyr
Arg

Gin

Val

Thr
20
ala
35
Ala
50
Arg
65
Glu
80
Lys

Val
110
Leu
125
Leu
140
Phe
155
Ser
170
Ile
185
Gln
200
val
215
Thr
230
Thr
245
Leu
260
Gly
275
Pro
290
Gly
305
Arg
320
Gln
335

6897474CD1

Leu

Ala

Ser
Leu

Leu

val

ala

Pro

Pro

Pro

Gly

Ala

Asp

Phe

Glu

Leu

Ala

Glu

Ala

Gln

Vval

Trp
Ser
Leu
Ala
Tyr
Asp
val
Leu
Gly
Leu
Asp
cly
Ala
Ser
Ser
Leu
Gly
Asp
Leu
Pro
Gly
Asn

Trp

Ile
Leu
Glu
Trp
His
Pro
Ala
Ala
Leu
Asp
val
Leu
Asn
Leu
Leu
Arg
Cys
Pro
Asp
Arg
val
Gly

Gly

Leu
Pro
Gln
Leu

Phe

Arg
Pro
Glu
Ser
val
Arg
Thr
Pro
Leu
Gly
Trp
Lys
Gly
Pro
Ala
Ala

Thr

Leu

10
Leu

25
Lys

40
Met

55
Leu

70
Pro

85
His
100
Asp
115
Ala
130
Met
145
Ala
160
Asp
175
Pro
190
Asp
205
Ala
220
Ser
235
Asp
250
Ala
265
val
280
Ser
295

310
Ala
325
Leu
340

20

Cly
Leu
val
Ser
Leu
Leu
Asp
Gly
Gly
Ala
Ile
Gly
Asp
Ala
val
Gln
Gln
Ser
Ile
Leu
Asp
Leu

val

Leu
Met
Pro
Ala
Gly
Ser
val
Ser
Leu
Ala
Ala
Ser
Ala
Lys
Thr
Thr
Leu
Leu
Leu
Ser
Pro
Thr

Leu

Leu
Asp
Ala
Pro
Ala
Pro
Arg
Thr
Gln
Pro
Pro
Pro
Thx
Ala
Leu
Gln
Ser
Leu
Gly
His
Gly
Ser

Leu

Leu

Ser

aAla

Asn

Trp

Glu

Glu

val

Gly

Trp

Asp

Asp

Lys

Lys

Ala

Ser

Ala

Thr

Leu

Phe

aAla

Gln

Trp

15
val

30
Lys

45
Ser

60
Ser

75
Leu

90
Gly
105
Ala
120
Arg
135
Glu
150
val
165
val
180
Gly
195
ser
210
Gly
225
His
240
Pro
255
Met
270

285
Leu
300
Arg
315
Ser
330
Arg
345
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Vval His Leu Gln Leu

Val Ala Ala Asn Ala

Cys Pro Ala Ile His

Arg Gly Arg Pro Lys

Val His His Thr Tyr

Arg Cys Ala Ala Asn

Thr Gln Gly Trp Gly

Asp Gly Tyr val Tyr

His Thr Leu Gly His

Gly Asn Tyr Thr Ala

Val Arg Asp Thr Leu

Arg Pro Asp Tyr Ala

Asp Cys Pro Gly Asp

His Phe Thr Ala Thr

Lys Arg Ser Arg Arg

WO 02/063005

Leu Glu Pro

350
Leu Ala Gln

365
Phe Leu Gly

380
Ala Pro Tyr

395
Phe Leu Tyr

410
Asp Phe Thr

425
His Gln Asp

440
Vval Gly Ser

455
Val Gly Ala

470
Ala Tle val

485
Leu Arg Thr

500
Gly Leu Leu

515
Val Arg Thr

530
Thr Trp Pro

545
Ser Val Ser

560
Pro Ala Thr Asp Leu Gln

575
<210> 10
<211> 3879
<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> Incyte ID No:

<400> 10
aggtccct:
acggtege:
gagcttte:
tgccaccc

g9
at
cC
ac

tgaccccaaa
ttctttgata

cccagage:
tataagtt:

aa
cc

cacgecaggg
gccacctgty
tctecatgee

atgcaacc

ag

gacctgaagg

ccacagctce
cctectagag
aaattatgge
tgtgcecttg
gaccagagee
tgaagagatc
tccecagetac
tgatcttgee
tcteccacte
ccttgaagge
acctgttgac
taggtataga
gtgtggtcca

7472774CB1

tggggtacca
gggcatctat
gggctagtece
aaggcetggt
ctgcegggtee
taggcccatg
tgccaagctg
acccagctgg
cctgccagac
tceecagact
agtgagggtc
getggeacec
ggcecggggt

Gln Cys Met
355

Thr Lys Glu
370

Pro Arg Cys
385

Leu Leu Gln
400

val Pro Ala
415

Met Arg Ser
430

Asp Ile Gly

Glu Gly Arg
460

Asn Ser Arg
475

Ala Leu Pro
490

Pro Ser Cys
505

Leu Leu Gly
520

Ala Leu Phe

Val Lys Pro
550

Glu Pro Pro
565

agccatgaaa
gagccatgac
tacagtcatyg
cattctgagt
ctgtatttet
caccctatct
tggccaggaa
agagctgceg
ccatgecaag
tcatgggatg
atccggatga
tgectgcagg
gggggggcca

2

(238)

PCT/US02/03813

Ser Gln Glu Gln

360

Phe Thr Glu Ala

375

Arg Trp Gly Ala

390

Leu Pro Leu Gly

Pro Pro Cys

405

Met Gln Arg Tyr

Gly Trp His

Gly Phe Gly Val

Thr Glu Ala Ala

495

Ala Val Arg Ala

510

His Arg Gln Leu

525

Asp Leu Leu Arg

540

Arg Pro Ala Arg

555

Pro Arg Thr Leu

ctgaagtgga
ctctataage
tgggtecagt
ggctggggge
atgacctgaa
gtctacccac
ggtggagcte
tgatgcteet
cagaagacag
gtttgctgag
aaaatgtccy
ctcccagegt
gtgttctgga

570

gttgggageg
tgaagagata
gtectottet
tacagactge
gacctgtgat
teaaaccact
tgagtcagag
gaggcagatg
caggcccteg
ggaggggctyg
gcaggctgat
accggagaca
aaagccaagg

60

120
180
240
300
360
420
480
540
600
660
720
780
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gaagggttca
tggctgecca
ccagagtgga
ttgagtgtct
gacctcacca
ggcatggaag
ctegtecacca
cacggctgge
ggtctotgtc
cacaggcage
ctggtgatgg
tgctgcccaa
cagtcceagg
tetogeaaga
accctgecty
ctggacgtge
aaggtegtgg
gacgaggtge
atgtatggee
actggtctat
tccaaaaact
cccteceetgt
gaaggctaca
gacgagagaa
cccctgecca
tggttegagt
gagctetteg
atctgctaca
aacctgtcac
atcgaagacg
acggtagtga
tcettegtgt
cagaatggce
accgagtceg
ccgecectac
gggteccaga
ttccccazat
aacccccagg
cgaaaataca
gacatttatg
tttgacaagc
caggctetge
gccccaggga
agggctgace
ggcctggget
gagagaggag
gagaaggtyg
agaggctggy
ctctetgtec
acteggegtt
tggttttett
cggctcactg

<210> 11
<211> 1623
<212> DNA

agagggctga
cecgectetea
atgaaagctt
gtgatgaaga
agetetgttt
agctggaggt
atggcgtgect
tgctgetote
ctatcctgac
actggggcac
tgaacgaatc
cctetgeetyg
tgcacgtgga
agggeeceat
tgggtgagag
ggctgggctt
tggccaagge
cgctgatage
acctgetggg
caggggecac
tggagectge
tcccagacca
gggtcacctt
atgaatgcaa
tctacctcac
tetececcta
gectecegagtt
tgctaggect
acacctcgga
agccgatect
teccagggte
ctgagtttca
agttctctag
cgaaccacct
tcaggccaga
caaagceccet
acgagetgee
aacccgatgce
aggcaccagg
gtceccaaaac
tggtgaaact
ggctcgeagt
gecteeecty
aggttactac
ttctaacgaa
ctetgttggg
tcteatagee
cceccagaaa
tctacctcgt
tcactggaaa
tagacggagt
caacctectge

gcaggttcct
gaagaagctg
caacttccag
cacagtgaca
ccgaaagaaa
ggagttcetg
ggtggtaatt
aggggaacag
ctctgcagga
gagetgggge
ctttgagaac
cttecaaacc
agtgcccaag
cagccagece
ttatgaatta
cagectgtge
cctgaagcag
catcatggcec
gctgcagaag
ctggaccatg
tatctttgag
gctccgcaaa
tacagactte
actgtcagat
catcaatgtc
cgaggtggge
cttcatgggyg
gtggagcagc
ggagttttte
gectgaaate
atggetgtee
caacttcetg
gtggaaagac
gtgcctgetg
gcgazaagce
gaaacaaacc
agatgagaat
ccccategtyg
tgtagagcga
tccctatgee
ctcagagtat
ggagaagaag
ttectgtgtea
gcageccaget
aagtaazaaa
gttttatacc
acaggctece
cctegactea

gtgagccaga
aggacaagga
atccagagec
ccagatgacc
acccacgtga
ctggaggaga
atcttecctgy
gaccaaggga
gttagactaa
ttctgtacag
acccagegtg
gctgectget
agtcactgga
ctcgactgee
cacatgaagt
ccagcagage
gtgctgcage
actgggggtg
ctgaacctee
gctaccttgt
gcteggagac
ttccaggagg
tggggcctge
cagegtgety
aaggatgatg
ctgcagaagt
cggetggtga
atcttcteece
cacaggtgga
cccaaatgtg
aattctttee
tctgggetge
acagtgctag
gacactgegt
gatctcatca
tgtgagtact
gaaaatctca
actttettee
agccctgagg
accaaggage
aacatcctga
aagcgectga
gcttctacca
ctgeteteeg
ttttaaaaag
cactagagtt
acacatctgt
gaggcagage

cagactgttt
ccatetecaa
gagtgaagaa
atctectgac
agtttccact
gtcectetec
gttcctgtag
gaaaacagtg
acgaggccag
agggaggagt
tccggeeetg
tecactacee
gctgtggget
tttccgatag
ctacaccctg
tggagtttct
tggaggaaga
gaacaagatc
tggactgtge
accgtgaccc
atgtggtaaa
agctccggea
tgatagagac
ctttgagctg
taagcaacca
atggggectt
agaggatccc
tgaacctgct
caagggagaa
atgctaacat
gagaaatcct
agctgcacac
atggtttece
tetttgteaa
tccacctcaa
geactgtgea
aggaatgcta
cactcatcaa
agctggagea
tgacatacac
ataataagga
agggccagtg
tcagaggtge
gcaatgggtg
ttgagaaagt
tcttcaagtg
ggagaggaaa
ccagggetgy

(239)

PCT/US02/03813

tgtgagecte
ctgcccaaat
cgtgctagag
agttctctat
caacccgeay
acctgagacc
ctecagagge
ggcecagett
ccaaatgggg
gaaggacctc
cttggaacece
caagtacttc
ttgctgecege
tcaggtgatg
ccctgagaca
gcagaagcgg
cctgcaggag
catgacctcc
cagctacatc
tgactggtce
ggacaagcta
gcgeoagecag
ctgectgggy
cggecagaac
ggatgtcaga
cateccectee
ggagtctega
ggatgcctgg
agtgeaggac
cctggagacc
tacceategg
caactacctc
aaaccagety
ctecagetac
ctactgtgct
gaacatcecce
cctgatggag
tgacactttc
gggccaggty
agaggccacc
cactcteete
teecteetag
aggaccecte
tgagcaggtt
cagaaagaga
ctteectata
agcetgggga
cagcccteet

g
aacacttcaa
cteactctgt
cteccaggtt

£ tg
aatttaaggc
tgccecaggct
caagcaatt

22

aattctagtc
ggagtgcaat

cct
ttgtgatttt
ggegegatet

840

9co

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1880
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
23840
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3879
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<213> Homo sapiens

<220>
<221> misc_feature

<223> Incyte ID No: 2884821CBl

<400> 11

gcttggetge ttgtcataaa
gcgatcccte aacccectgea
gatgcagccee gecaccctggg
ccgttaaget ccttgccaga
gattttgtat ctggtgatct
aaacgccaga aaggagaaag
gggaaaaatt acaataaact
gaggaagcte gatgtcccaa
acagccacga tcatgttgat
aagactgcaa gaaatcctcc
attgcagaat ggggtctgga
gatgggggag ctgaacacat
atccttgtgg agtgtettac
gctetgtcag gattagatgt
aaggttegtyg atcctcggge
aaggttcagc ctgatgttat
gagcaagtat atgcaacaat
ggacaatata tgcagccaac
aaattcaaat actgggaaaa
cctttggtge gttcttcata
agaaaaacaa aagacctcta
atttgattcc agttaataac
ccacctcttt gcttaaaaaa
tececageact ttaggaggee
cctggecaac atggtgaaat
agtgggtgce tgtaatccea
ggagggggag gttgcagtga
gca

<210> 12

<211> 2199

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

tggagegacg
ctgegetagt
geccecgggta
taaaaaaaag
tgcagacagg
gttaagacta
gaaaaatact
tattggagag
gggtgacaca
tccactggat
ttatgttgte
tgcaaagacc
tcctgatttt
gtatgcacat
caattttgat
ttctaaaaca
gaaagcactt
aaggcgtcac
agtaggaaat
taaagcaggt
aaacttcaac
agaggtggtg
aaaaatgtca
aaggcgggtyg
cctgtcteca
gctactegag
gccaagateg

<223> Incyte ID No: 72852842CB1

<400> 12

cagctatace tcttttgaag
tgaaaagtgg taacagctga
attgtatttg gaacccatga
gctctacagyg tcatgaaact
tcagaggtgg aaaaattaac
ggtgecagtta tattcatgtg
gaatcaccat agaagaattt
ttgagatttt caacacatat
aatttctgac acaagaacaa
ttcagaaata cgagcctate

attttaagaa
tgagtatcaa
cagcacctac
atggaaatga
ctagaaaaaa
aaacagattt
agagcaattt
tctgaaaacc
tatgcagctg
gaagaagtta

taatttcgac
cctaaagagg
tttgggagat
gaactcctac
agcacctggg
cctcecatgge
ttgcggaatt
tgttggggag
tgtacaagag
gccagtgage
ctgacatctg
gtatcatatt
cgaggtgatc
aatgtagaaa
cagteectac
tctataatgt
cgtgaggcag
cttaaggttg
gaacttggat
gaatttttee
aagaccttca
cecagaatgee
atagccagge
gatcacctga
ctaaaaacac
aggctaagge
ctecattgeco

cttagcctee
gaaattattt
tggggaaaga
gatggttttt
ctcagaggtt
ttaaggacaa
atcgaattat
ggaaaattct
agatgagtaa
ggaaagcaca

23

ctgtecttte
aaatgtetet
atttttgcay
agaatggacc
atgaatataa
taaagacaga
taaatctecca
gtggagaata
gttgcagatt
cctacaatac
tggatcgaga
taaaggaaag
tcaaagcaat
cagtcccgga
gtgtactgaa
tgggtttagyg
atgtagactg
aagaatatat
ttcattatac
tgaaaaatct
agatcacaga
tggactgcag
atagtggctc
ggteaggagt
aaaaattagt
aggagaatca
ctecagectyg

tgaacagtct
tctgcaaagyg
cttctaagtyg
gtcaaagatt
acttgaaaaa
tgacaggetg
cacgcacaga
tttageaagt
agctattgct
ccaaatgtca

(240)

PCT/US02/03813

ccgggagtta
acgetgeggy
cccagtcaga
agaccttcaa
aggaaaccta
gattcccaty
tacagtatgt
tgcecacegee
ttgttetgtt
tgcaaaggca
tgatatgect
gaatccaaaa
agaaaaagtt
attacagagt
acatgccaag
cgagaatgat
cttgacttta
tactcetgaa
tgcaagtggc
agtggctaaa
aatttttaaa
tggatgtacc
acgcctgtaa
tcgagaccag
caggcegtggt
cttgaaccty
ggtgacaaga

tcttegaaag
ggcagagtta
aggagaaacg
caggatgact
ttagatattc
aaacaaggaa
gaagaaatta
aatctggete
tttgagatca
ttagaaggtt

120
180
240
300
360
420
480
540
600
660
720
780
840
9200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1623

120
180
240
300
360
420
480
540
600
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ttacaagata
atcaagatat
tggtatctga
aaggatgccg
atcatggcta
agtatgcatt
ctgcccaaca
ctgatatgcet
tattagttaa
ataagegtgy
aggaggagga
aatctgtttt
tgcttttcaa
tecatttatac
ttaatgaaaa
atgagtttat
cagactctte
taaattteca
gtggttctgg
caagtaacat
agttgcctet
ttggtgttec
gtccaagatg
gtttigttgt
tgccacttct
agagccttga
taaatgacat

<210> 13

<211> 6326
<212> DNA
<213> Homo

<220>

catggattca
gactcatcca
tcaattattyg
ttgtttggag
cacactcaca
catgacatct
agaagtaatg
tgatgatttt
aaataagaaa
taaggtggag
ggaggaggag
aggagacaat
gaaaaagaag
gaaagetgag
taattctatt
ttttcacacc
taattttaat
gacccctggt
atatattttg
aaaagagggt
tactcattca
aaatgatcaa
gaatgaaaca
tgaaggtcaa
atgcatgaac
gectgettca
atcattaget

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 13

aggaagggga
gttgtttcca
gctggtacca
tattatgatg
gtatattgte
cttggtcatg
cgtgtttgac
cctgagtegg
gaaggtggty
gctggatgag
caggaagaag
gaaagctyggt
tgagattcte
gattgagetc
ttetggttet
gtacaactte
ggaaatgact
gactgtgtge

g9agggggty
caccagctat
atatacgtaa
cagctcacat
acecgtettea
tatggggccea
cgaggecgea
gtectecgteg
attetgtgee
aagaaagcgg
cggctgaaaa
accaactctc
ctgaatccca
ccggatctty
ggatggcatt
aattgcaacc
gcagaaggee
acaggtgaac

cgtgaatgte
ttaaatgatt
ggaccaagtg
attgactgct
agcaaactte
gactacccag
gcagacaatt
cctgatacte
ataggaacct
gaatgggaag
gaggaggagy
caagacaagg
accaggaage
aaattcaaaa
ggggagacac
aggaagttca
ccccaagaat
ctgeccatgg
aaaccacatt
atgccaatta
tcatctaaca
atgaagcagce
ttcacattta
ggtttaatag
aaaggttatc
ctgtttgttt
atgcatcgeca

7484271CB1

ggatattatg
tacgtatatt
tagctggtgt
tgaacactct
ctggggatgt
gagggaataa
cggacatctt
ggcatggcaa
ccttcactgg
atgggttgat
aattceccttg
ccatctteat
acaacaagty
gcaggtttta
tagaaaggat
gctggctygga
caacagtgcg
ttgaaggtge

tactgtttaa
attttatttc
acctttggygg
gggatggage
tgtttaaaac
tggtgctecte
tgcaggctac
taccatcace
taaaggaaac
aagaagtggc
aggataaatt
aaacaggggt
taaaaattge
gctttcaaca
aagcccgaaa
ttaccagaat
tttggaatat
atctgcaaaa
tcttaagaga
cacttacaat
aaggtgattc
agactegtgt
ttattcatgt
caggaaatga
gtcgtattee
atgtttggta
ataaaaccg

atgcagctea
gtcaccgtct
tgtaaccagg
ctttcetgtt
ccgggggget
gaacagtggg
ccacatcgag
tgtgggtgtc
tatccagcag
cgagaggcag
gtcecetgtygy
ccagatttat
gttcaaaccc
taagattcga
gaccctgatg
tgccaatgag
caggatcatg
tgggaccgat

24

aaatgaatgt
atcttcacat
atatgtaagt
acaaaatgaa
tgttatccaa
tttagaaaat
ttttggagag
agaggcacta
ccatgaaaga
agatggagag
caaagaatca
aaaaaagtta
tetggectta
ttcaagatta
actttcaaaa
atatcccaaa
aggttgtcaa
tgggaaattt
gagtaaatca
aaggctcatc
attagtaatt
aattaaaaaa
cccagaattg
atttcttggg
tctgttttee
cgtcagataa

cattgaacac
teactgggga
aaggggagga
gtttccacae
ggtaccaaat
aaaatcttee
ctggetgtee
aacagaggcet
acctteeectt
ctctatgaga
gtctggacaa
gggcagaagyg
ggcataatcyg
gtatggcatg
aacactctga
gatgacaatg
ggcatggcee
gccaacgtet

(241)

PCT/US02/03813

agaaaagttt
aacacatatt
gcecttgtga
cctgttgtat
gctatacaca
cactgctcca
tccttgettt
aaattcaaaa
aaaggttctg
gaggaggagy
gaagtattgg
cctggagtaa
tctgatcttyg
tatcagcaat
ttgcgagtee
gcaacaagag
atggtggctt
ttggataatg
tactttaacc
agtggtatce
atagaagttt
aatgetttta
gcattgatac
caatatactt
agaatgggty
cagctaatga

tctctttect
tgteeggygy
gggggtggga
cagctattac
ccaaaatcta
tggagggegg
tccttageee
ggttetgtga
gtagcaactg
tggtgtctct
ccgacctaaa
ggcggacaga
agaagtttag
ataaaaggag
acaaagacaa
agatagtgag
ggtaccatgt
atctetgect

660

720

780

840

200

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2199

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
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ttttggtgat
cctgtttgaa
gaggegggty
agtgetggty
gtggttggac
cagegegaca
ggccagcacg
gcaagttett
tgagttcacc
cagcactgge
aggcaageayg
cectggaggty
ggttgagatt
gatetatgga
tgaacgggeg
gcteeggete
gctgeggeac
gaaggagaag
gaggaagaag
gtcctcatca
ggagtttggg
gctggecegyg
gggtectgag
cactgatget
accectgaag
catctatgee
caacagagca
gtactacttt
ggagetgttyg
cggtgacaac
ctcagtgacc
cacactcttt
cagcgataag
agacctgtgg
agactgggta
ctggetggee
tcagacgagg
ctttgetget
cacceagcag
gtectgectee
gattggccat
caggetecte
tgccacctet
tgagaaatac
ggacattgtg
tgccaaggtg
caagtcagag
ggccgetgac
cgcagactyg
gttcctatge
ttacgagaag
ggagatcgee
ggctgactac
gcacaaggac
acgtagtaag
tgtggaggag

gtgggggaca
aagggcaatg
aggatcagac
agagaggagg
aaggataagg
ctgaagaact
gattctagag
cttgtetety
ctcgagacce
atgcatgecca
tacaccttte
gagctgtate
tggacaggag
gagaaaggca
tccaaggaca
gggcacacgg
ctggtggtge
gacaagctgc
aagaagagga
gaggagtcct
ccggggatge
ggcaaggagyg
cgaaacacct
aacgtctacce
aagtcagaca
attgacctgg
ggctggttec
ccatgccaac
ccagtggatyg
aacccectey
ataaagactg
ggcacacagg
tttgagaggg
aaagtccgge
gaggtggatg
aaaaacgaag
ctgtacacac
gggacagaty
aagtatctgt
cgcttcateg
aataacacgg
ccggataaag
gaggatgaca
atgaaagatg
ctgtactcgg
tacatcacca
aaccggacca
ctaggegtca
tacgtggaga
gggegetgge
gagtacactg
ctgagetcca
gttcaagagg
geggeeacty
cgeatctggt
ttctacgtcg

cgggggaacg
ctgacgagtt
acgatggeaa
ggcagectga
atgatgggca
ttegetatca
tctacatcaa
acaacaacct
tgaacattgg
gctggtteet
ccgecaacey
ccagcgaggt
atgrgggtgy
agacagaagt
cattccaget
gcgagggctt
gggaggtgga
ggcagetget
agggcagcga
cgtcagagga
aggaggtgat
acaacgaact
atgaggttea
taaccatcta
agtccaacaa
gggecctgac
tggacagaat
gttggctgge
agtcctatgt
acaacctgge
gggttaagaa
atgacactgg
acagcattga
ttggccatga
ccccatetet
acgacgggte
catttgttee
ccaacatett
gtaccaacaa
tagagttaga
gcatgaatcce
acggtgcaga
aaaagaccat
ggtccttacg
tgcagatett
tctatggaga
acaagttcga
tctacaagat
aggtggagat
tcteectgaa
gggaccgeag
agatggccga
gececcaattat
acagccgage
tggactaccc
caggcttgga

gctgetctac
cactatcgag
aggctcegge
gagcgacaac
gctggtccga
catcagcttg
getetatggg
caaagactac
aaatatcaac
gggcagegtt
ctggctggac
ggtggagatc
cgcaggeace
gectcttecte
tgaggeggec
tgggcccage
cctcacgceg
caagaaggag
cgaagaggac

tg

aactgcagga
tctgtcacca
agcggetggt
gtggagttcc
gagttgctac
aagactgggg
gataaatctg
tttgaacgtg
cggctggtga
cagatcegty
aagaaccagg
cagaaattgg
agtgcccgag
tccageceget
gacgtgggey
tggttegtgg
gaggaggagg
cggctgaagg
gagggggagy

gg

(242)

PCT/US02/03813

ataacacaga
tgcggaatgt
acctggacag
catgtceteag
ccagtgacag
atgtctctgg
acaccatcaa
gccgggtgga
ttgggcatga
tgcceegtea
ctgacgggey
tccactatga
tctacatgeca
caaaagtttt
aggtctataa
acaccgtgty
cccggaagaa
ccaagetgea
aagaggagte

tgagcagcac
tgtcgtggag
ggtggtcacyg
cggcgaggag
atttgagcag
caagattcgg
agacattact
agtggaggaa
gctgccacag
cctggagcag
gaatgcgggc
aatgaccctc
aatcttcacg
caacacaggc
tgggaagtge
catcatcaga
ttacgagatc
catcatcatce
gagggaacag
agatgtggga
tgggtggeac
gacettgact
tcgagaactg
gcaagtctac
cacagggaac
ccteggggac
gagaggaacg
caagctcege
ctggaatgac
gaaggaggat
cagcaactge
tgtcgacatc
tcectactat
cttcatcttt
ccgagggaag
tgtgggeate

I~
o

aagttcgaag
ttggtgecag
gggaatgtgce
tatggagaca
gggcagacag
attcgecacy
gacatgaaca
gatgatggcc
agcgaggagg
aaagataaat
acagatgcta
ctgaagtcect
gtggagacge
aaggccccag
atgacgtttc
gacctcttee
accctetaca
tatggetgeg
aagcagttct
gaaatcattyg
tgctctcacg
ttececcatgey
gttccatatg
aaggaagtag
attecetgggg
actggggagce
gctgacacct
catgacaact
accaacgagyg
gggcgacteg
agcagceectg
agcacagtga
gtgtcagtca
ctecatcgggy
aggggcttca
atcaagaaaa

cceaccgety
ctggcaagee
ccaaggccgg
cgggcgaacy
acaccttcac
acaacacagg
acgagatcac
agctgtccag
gtgggggagy
ctaccacatt
atgtcttcat
ccaagacaaa
tggatctggg
getggtttgt
cctgtggecy
atgecagagcet
ccagtgatgt
atgeegtgty
ttoagaggaa
aaaaaattcg
tggacatccg
ateggtgget
acatcttcac
aagagcctet
cagggacgga
gataccttgg
tcatcatcga
ccaagtggtyg
acgagtteet
agaggctctt
ctgacttctg
ccgggeceat
ccactgggaa
aggatgatga
gcecgtggete
tagagctggg

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2540
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
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ccatgacgdg
cacceagggc
cggcatcace
ggttctctat
catcttcatyg
gaaagccagg
tecattcace
ggagaggatc
ctggetgtee
tgaggaagaa
gggagcaggc
gacactggee
attcaactte
caacaaaggg
cgacgagacc
gacggtccge
ctacgagatc
cctggagggc
ggcctttagg
tgccteecte
tgcctggeat
taactgtgac
taccaagacg
agtcatcgtg
catctttggg
cttegagegg
caaggtgege
ggaggtcacc
caagaagegg
ggcccccace
cagcagecct
atggggtcet

<210> 14

<211> 1561
<212> DNA
<213> Homo

<220>

gecteceectyg
accaagtaca
teccgtgtct
gaaatgacgg
accctetacyg
tttgagcggy
aagatgcgga
ctactgaaga
cagcggaagg
atgatggagt
actgatgcca
ctgaagcagt
cctgacatge
atatttcctg
ttecacttee
gactttgect
gtcatagaaa
aggaagaacc
aaggggacca
tgtgtgggce
gtcaagacca
tgeccteatee
acagagagct
acaacaggcet
gecaacggag
ggcagcacag
ctggagcacg
aacaccagca
ggggatggac
ctctcactga
tcaaagecte
gctececace

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 14

gctegaccag
ttgaattcte
agaccattet
aaaataactc
gatacagacc
atgaagaaga
ataatagagc
atcttttgaa
ctcatatcag
ttgaccctge
atgcaaagtt
tgggacatat
ttttctecagg

tactcagett
tcagctaagt
gatgatgtat
acttaatgtt
agtaggetce
tatgaatgta
agttaaaaac
gcatggtgca
tggatttgtt
tgggccaagg
tgtggatgtc
agatttttat
aattcaatte

agagctgetg
tgttgaactg
tcgacctett
tgtggacagg
gcatcaacgg
agcagaacga
tcecggattga
acatgaacac
gcaagaagac
ggacctccta
acgtgttcat
cggcaaactyg
tgagcttggg
gctggeatet
agtgtgactg
gtgccaacaa
cgggcaacgg
gatccaaaga
cagacacgtt
accttgccag
tcaccatcac
ccctcaagag
ttgccagcaa
atgagccagg
acacaggcaa
accgcttett
acagcagtgg
ccggegtgge
tcacctggag
gatgccccaa
tagcattggc
ctaccc

7474074CB1

gactgacatt
gtaaaggatt
acaaggaaca
aatttcaaca
atcccattat
attgtagtag
accagaaaag
tctettgaca
ggaaagatat
ttcteccagaa
atcecattctg
ccaaatggag
attaaatgca

gctggtggaa
taactgctgg
ggatgccatg
ggatgtggtt
gagcacagag
caccttcatc
tggecetggge
tggagacctg
cctggtgtgt
caccgtcgea
catcatctte
gaacaagttt
ccacctetge
gagctatgte
ctggetctee
caagatctgt
aggcgaaace
gtttctcatg
tgagtttgac
ggaagaccgg
cgagatggag
gaagaggaag
ggtccagage
ggcaggcact
gcgggagety
cctggagacy
ctactgetea
caccatcttc
agacctctte
tctcacattt
actgggggct

ttettattte
ccttcagaga
acctaaactg
cacaaaagaa
ggcttcagaa
actggagccyg
ttgctgtgag
atttteattt
ttcatggteca
aaccaccata
actccaatgg
gaaataaaca
accaccagag

26

gagttgtgtt
ctggccaagg
gtggtgaaca
ggcgggggea
gagatgcage
atggagatcc
agtcggeegg
accatgttet
gaaatgtgtyg
gttaagacca
ggggagaacy
gagcggaaca
aagctgaggy
gatgtgaagg
aagagtgagg
gatgagctgy
agggagaacg
gaaaattctt
agcatctact
tttatecccca
tacggcaatg
tacttcaagg
ctggtgceey
gatgccaacy
aagcagaaaa
ctggagctgg
ggetggetgy
aactgtggea
cecttetgtet
ctgcecteca
agcagtccac

agataataaa
tttatttatt
tgctgageca
aacagtctgg
cttegtaagg
gggtgctaca
tttgagtgtg
cataggtgty
acttggaaga
tagcagatta
tttaggcatt
acctggctgt
agcagttcac

(243)

PCT/US02/03813

tggcagtgce
acagaggcga
ttggggtgaa
ctgactccaa
tggacaaaaa
tagacattgce
agtggttcct
actatggaga
ccgttatcga
gcgacatect
gggatagtgg
acacggacac
tetggcacga
acaactcceg
gtgacgggca
aagagaccac
tctggeteat
ctaggcagcg
tgggggacat
agagagaact
tgtacttett
tattcgaggt
tcaagtacga
tcttegtgac
tgcgcaacct
gtgagetgeg
tggagaaggt
ggtggetgga
gaggggctag
cettggeggt
tgagaacttc

agaccatgece
ccgagaatag
ctgtttgaac
cttattcacg
attttgctga
acttttattt
cacattaaaa
agcttagggy
ataacaggte
gattacacgg
caagagccct
cctaaatcaa
ttgttcatgg

4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6326

120
80
40
300
360
420

N R

540
600
660
720
780
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catctttaga
agactagett
atcaagccaa
ccactgtgtt
gtataattgt
agcttgaaat
aagaagtcaa
tgacatattt
tcatgttaaa
ttaaagaaag
atgecttett
caatcagtct
aaaattttaa
a

<210> 15

<211> 4941
<212> DNA
<213> Homo

<220>

aacaaactge
atgtgtggac
gctatttaaa
tttggataca
tccagataaa
gattgaagag
gattcttget
ccagagctea
atcacttaca
agaggaagty
ccatcaaatg
tttataatac
gaatcaaaaa

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 15

attccttggt
acggtcagge
gaggaggagg
gccactgeet
geeeggetgt
aacggtggee
gagtggcagc
atggtgaagc
cgeteetgea
tccatccagg
agcttegace
ctggtcteca
gecggeatca
aagcagacgt
ctgcagetge
agggaagcgy
tacaagatga
aaggaccacc
ggtgtgacee
aagagtaagg
gacatcttca
tacttcatca
cgggtggaca
tgggatggge
ctcttcaaag
gtgatcctgt
ctgactgaca
acactcccct
gccaacatca
attgacgatg
aacactgcta

ggeccctggag
caatgccage
aggaagagge
gacctceget
cgteaggcca
tggctggegg
teggceecet
tgcgtggegy
tcogectggag
aggtgagtga
ccaactgctg
ccagcagega
gcgacgagga
ttgacgagge
tgcacaagct
acacggatga
tgteccacceg
tggatgccge
tegagagety
ggetgetggg
accctgagca
cectegtececa
tgtatgcttg
ccgacgggga
acgtcattga
ccatcgaaaa
tecttgggga
ctecacagat
gcgaggatge
actgcaagct
agaggaaact

aattttattt
tgtgactgte
ggtgttttaa
agtggtacat
actatgatgg
ccaaggettt
caattttata
aatctgcagt
tacccaaaaa
tttettaate
cacttgettg
actgttcaat
taaagaaaat

72024970CB1

ggtggatagg
cgggcctggg
agaggagaga
gccegaagge
tgtctggtee
aggtactect
ggtggagcgg
ctecaaggge
gcectecacge
ggggeggeag
cttecagcatc
ggtggegege
cagcetgget
cgacaagaac
caacgtgaac
ccaccaaggy
ccgggaccte
cagcctgcag
ccaggacatce
cattgatgge
ccaccatgty
caacacctac
ggtcctgeayg
geccattgtg
aaccatcaac
ccactgeagt
caagctggac
gctcaagggce
ggaggaaggce
cctcaatggg
ggattececte

catttcctty
ttaaggaaaa
aagaaaggat
atccattctyg
atggetegtt
atgaaaagaa
atgactttgt
gttccacatyg
gaccaccact
caaacacatg
tgaattaatg
ttgagattca
aaaaagtgca

ctggectgay
cacagcecty
aggcccecacy
cggtgggect
atggccctec
ctggtiggag
tgcatgggtyg
ctggteeget
aagaacgaga
tcggaggtet
taccacggea
acctgggtea
cgccgecage
ggggatggeca
ctgeceegge
acgctgggte
tacctgctca
cgettectge
atcgagcagt
tteaccaact
caccaggaca
ctegtgggty
gctggetgee
caccatgget
aaatatgcct
gtcatecage
ctgtcatcag
aagatcctcyg
gaggtgtetg
gatgcatcca
atcaaagagt

27

tcgttecatac
atcatgtcct
ggaaggaaga
tacctattat
ttcatttaaa
caaaccattt
aaatatttca
cacatacaag
ttgcaggtat
tacgecaaag
gacttgtaaa
agtatttcta
tacagttaaa

ggccatcagyg
tgggggettc
gaggtcctgt
ctgtggeete
cccgacagee
ggagtgtggt
ccatgcaaga
tctactacct
aggccaagat
tccagegeta
gecaccgega
ctggeetygey
gcaccaggga
gcctgagecat
agagggtgaa
ttgaagagtt
tgctgaccta
aggtggagca
ttgagccatg
acaccaggag
tgacgcagee
accagctcat
gctgegtgga
acactctgac
tcatcaagaa
agaagaaaat
tgagcagtga
tgaaggggaa
atgaggacag
ccaatcgaaa
cgaagattcg

(244)

PCT/US02/03813

aaagattaca
cggctgggtt
cctettagga
tttgttctca
ttattaaatce
tataaacttc
agecattggtt
atccagagtc
aatattgtac
aacacataag
tgaaacaatg
tttettggaa
cattccaaaa

acagcaggtg
ggagggcect
cgecageget
cgtgaagcag
ggaccaaggg
gctgtcttea
ggggatgeag
ggacgagcac
ctecategac
cecctgacgge
gtcgetggac
ctaccteaty
ccagtggety
tggcgaggte
gcagatgttce
ctgtgcctte
cagcaaccac
gaagatggcg
cccagaaaac
cectgetggt
gctgagccac
gtcccagtca
ggtggactge
ttccaagate
tgagtaccca
ggcccagtat
agatgccace
gaagctccea
tgctgatgag
gegtgtagaa
ggactgtgag

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1561

60
120
180

300
360
420
480

600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
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gaccccaaca
aaggctgaag
ctegtegtgg
agcgtggagy
cggcagaaga
tcegtggeca
agcgagacca
cagcagcagce
cegeageect
cggatgctge
aagcctgggt
cagctcaaga
gactccatge
gggcteccty
cccacctggg
ttectegtet
ttcagcageca
atcttegtge
aaaggectet
ccececggece
aagagccaga
ggctccaagg
ccagcecagg
gagaagagce
atggeegeca
ccgcagaggg
cagcceeggg
at

acttctccgt
aggacgtgga
gaagcttete
agggagatga
agaccatgaa
ccecacgacat
aggcccacca
teteecgeat
tctggaacge
agctgaaccg
gcatgtgeca
agcagctggt
tgggggaccy
tggactgcag
aggagaccct
gggaccacga
tgatgccagy
atgtggctgt
tecteegagg
ggcccteegt
agccgggecg
gggtggcaga
aggggeccgg
ctgtgcgagt
catgcatgaa
agcggecace
cccgggetga

gaga

cteccacactg
gtctggggag
caggcgcaag
gggtcaggac
gctgteeegg
agagatggag
gattctgcag
ctaccectee
cggetgecaa
agccaagttc
gggegtgtte
gctccggate
tggggagatce
cagggageag
ggttttcatg
tcccatcggg
ctacagacac
cagtgacatc
cccaaagece
tagecagegg
caggggcttec
cgatgtggtg
cagcggeage
gcggeccceg
gtgtgtggty
cagecegggg
ctcactgggg

a

Q

ggtagcgget
tcceceeget
geettgtttyg
aggaactgag
ccactgtgca
ccageggcty
gccaatgtyg
tgcaacggeg
aggagccage
caggtgceca
gccgtgtact
caccgagaca
tcectgecca
cgectgeeece
aagagcaaat
ctgcagccca
tgcctttece
gacctcactg
agectgggec
tgacagagca
ccageetggg
ctececegeage
ggctgggegg
teagggetgy

<210> 16
<211> 4159
<212> DNA

ccatgtccte
ggcctgaggg
ctcaaaagct
ageggegagt
gcctggaaac
tccccaccag
caagececct
agggcegecgg
cccggacect
cggagecect
cegatgocac
gegttteete
gectgggect
ccaggeecea
ccaaccccaa
ggtccctgge
tggtgggegt
ctgatgactt
tceegggagy
gctgegetgg
cceggetggg
acagcgcgtyg
gggacccgag
ctcetttace

ggactccage
tgcctgcagg
ggaggagatc
gacagacacc
catcgctgag
ctcttctcag
agaggacact
c tac

tccecatctg
gatgcegggg
aagaagggca
tcececcgggag
gcectctetg
gcggegteca
cagaagcegg
tcctaccgtg
atggttgcce
agcgecaacg
aaccccaact
atcagtggec
atcgaccect
acecgegtgy
gtgcacatge
cgtgacttca
gtgtacctag
ageggtaagg
ggctegetgy
atcctgcgge
ccggagetag
cecceeggge
ccccgaggta
cgtgtcctygg
ggatcctgey
cctgcaagca
gccecectget
ggtcetgagg
agcccagaca
caaccggggg
aggagtaaat
cgcceectet
gagccegece
ggacggecece
gaggagcccc

gece

gaaagctegy
ccagcagacg
gcaagctgaa
gccagagecg
acctggtgaa
gcetggeaggt
cgcagtacet
tggactccag
tgaactacca
gtggetgegg
cggaggacce
agcagcttecc
ttgtggaggt
tggacgacaa
cggagatcege
ttggccagag
aagggatgga
tecaagcagge
acagtcatge
gcacggcecag
tcctgggtac
ceggacetge
aggcgccage
acggceccgy
ceggegtgaa
ggcaggcage
gtggectgga
cctggaggca
gcecgggeat
ccctgcaggyg
ccceccatgtt
ccacgcageg
caggcectgg
cataccecac
gagacagcag

(245)

PCT/US02/03813

acgcaagage
caatggcege
gaaggeggece
aggggcgacc
gtacaccaag
gtegtectte
acgetteaac
caactacaac
gtcagagggy
ctacgtactc
cctgeecggg
caagcegege
ggagatcatt
cgggttcaac
getggteege
gacgctggee
agaggecteo
tectgggecta
tgctgggegy
cgeccegace
acgggacaca
tccggaagee
tgcggtggea
gcetgetggg
caceggggge
cattcgecag
cecctcacget
gggtccagge
ceccegaaagg
agagatgagt
ctcecgeoegtt
gecacteece
tececcgeca
aggacccgga
gecteggeeg

gac

gggccacctg
gggagggtyg
gggcagtgac
ctectecage
gggccgcage
cteggetteg
cctteggget
cccaaggatg
gcaggactge
tgcecctage
gacacggegq
ctecactgtcet
gagggggtgg
cgtgeattge
gggggggece
t

cccgtgatta
cggeeccctgyg
cegetgtgge
atgtcatcca
cgtgagaacc
getgeccgee
acaggccage
gctggectee
ccegtggctyg
tttgagggcg
gtgtegggge
tccagecagge
caggggcect
ageggccgea
cggggccgtt

28

gaagggtgaa
cegetecett
agcggctgga
gcgacactgt
tegetggage
cagacctgee
ggecteccat
ccttecggee
ccaagtccaa
gcteecgeag
cagggtgaga
aggagacatc
ggttttgtge
ggceggageg
ctggecaggt

gagtgagggg
tecagetect
gccatgtgge
cattgacctc
ccacatggga
acctgtgacc
acctgacgaa
teectggage
gageetggge
actgagccac
cgggacacee
acgtcaccca
ggegetecte
cgcgaactga
gtgtttecge

1920
1980
2040
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
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4941
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<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 16

tcteggtett
tctgaggggt
tttcageage
ggtecttggt
agttccccat
tctgecaatg
ccgtaacgag

. agatggeccca

tcccagetgg
gaatgectac
cgacattgaa
tcctgtggaa
ccacaacgag
ggggecectg
cgcatacaag
gttcatccac
ctggcaggac
acagctcatg
getegteaay
cagcaatggg
gtegtetegg
gatgcagagt
cgaggaccty
tgacctcatg
ccagggtgee
cgaggttage
gcacggaggc
taacaccatc
cegecttgee
cteccaaccte
tecectgget
cacagtgatt
gaccttcaat
tgecetgtge
cgtggtcage
ctgctgeggt
tagtggtggc
cecgoagcaac
cacctacgag
cgtgetgagg
aggtgcecctyg
ggggctggte
geeggectge
ggagcegetg
acgctaccey
agcecttecaa
cecgeegagee
ggcatccage
cctgtactge

cggtgcgaga
tecctgagatg
acgattgace
gaattttgte
cgacgggaag
accgtggagyg
acatatggeg
ggcggctetg
ttcecgeteca
cectacacee
accttttata
aagaaccagc
tataagacag
tccgagaact
ctectgcaagg
gacaccggac
gagtggtatg
ctttecccgta
cacgaagecg
gagcccctag
tegtecaage
attgccaggg
tcegacacag
gacaagatcg
cctgagttca
cagecgetgy
accatcctgg
gccaacgtgt
atcegectgg
agcccctaca
gcectecece
cagegageca
gggcaggtet
tacagtaacc
atgcaggaca
ggtggeggty
tccagectgyg
ggcactgagg
ctggatacca
actgagccect
ggcaggttty
ctggecttga
cagcaagtct
ctggaacggc
ctgggggaty
gageatggeg
agtgagatca
ategeccagg
cctgacgece

6131380CB1

tcactttgtt
gegccattea
cctecagtgga
atggttattt
gcttggactce
agtaccgcat
aaggcagcgy
ggcagtacac
tcctgcccaa
gaaccaggtt
aaactgatge
tgacaatcga
aagaggaccc
ggatcgagga
tggagttceg
tacggagggt
ggctgagcat
agatggccca
tcteggacca
tggggcgcegg
ggggagcgag
actcggatga
aggaaatgtt
agagcccaga
gggtggeete
ctgeaccgee
acacaggcgc
tcgacaccgt
tgccctgece
gccatgacga
tgctggecac
accttgccta
gcctgattgg
ageceggtgte
atgacctget
gcggcggtygy
agagcagtcg
accccaaaag
tccagcagea
gctoacgeca
actttgagat
ggaagactgt
acaacctett
gctttcacge
gctgetecac
cccecteete
gcatcgecag
tcgctgcaaa
tcacggeett

cctggagaca
agccaggggg
tcagcagega
aaggaacctt
caagatgatt
cgcccagety
cgtggagatce
acacaaggtg
ggcageectg
cacctgtect
tggagaaaac
cttcatcgac
caagctgtte
gtacaagaag
ctactgggge
gatggtgcgg
ggagaacatc
gttcaatgag
gacctetgygy
ccteaagaaa
tecttecege
gagctcagat
ccccaaggac
gceggaagac
cagtgtggag
ctccaagate
cggggaccee
catgcgegtg
gccegtetge
aggctgtetg
ctcctececece
tggggactte
ggactgegte
tgagagtcag
gtocceccggge
cggtggtgge
gcacctgagce
gcaactgceee
ccaggectte
ttccagcage
cacecgaccte
catcecagee
ccaccecgey
cctgeegect
gctgetggat
gcecgggcact
ccaggtgtca
gtggtggggc
ccecacggty

29

gtgtacagag
ttgaatagct
ttcatteccac
gcctagaagt
ataaaggaat
tacatgatac
ctggagaacc
tatcatgtgg
cgggtggtyy
ttcgtggaga
ceegacgtgt
attgtcaaag
cagtcaacca
caggtettee
atgcagtcca
gctcaccgge
cgggagetgg
gatggtgagg
gagecccegy
cagtggtcca
cacagcatct
gatgagttct
atcaccaagt
acacaagatg
cagctgaaca
cacgtgetge
agctccaaga
cactacccea
tetgacgect
tecageagte
cagtaccagg
atcaagtcce
gggggeatce
agcagcagcc
atcctgatga
agcagtggtg
cgaagcaacg
cgcaagagga
ctgtcecagee
tcecaccatge
ttcctetteg
ctggatgttt
gacccgtecag
ttcagegtee
gtgctccaga
gccectgeca
ggcatggety
cagaagcgga
gctetgeete

(246)

PCT/US02/03813

cttggaattc
tgactcttca
acgtatttag
cccaacttge
atcggattec
agaagaagag
ggcegtacac
gcatgcacat
aggagtcttg
aattctccat
tcaacctete
accetgtgee
agacccageg
ccatcatgtg
agatcgagag
aggcetggty
agaaggaggc
aggccactga
agcccageag
catcctccaa
cagagtggag
tcgatgegea
ggagctecaa
gtctgtaccg
tcatagagga
tactggtget
agggcgatge
gcgeeetggg
ttgcectggt
aggaccacat
aggcagttge
aggagggeat
tggcatttga
gceggggcag
atgcagcaca
gtggtggcag
tcgacateece
gcgactcate
tccatgccag
tggatggcac
ggtgceeget
tccagetgeg
cttcacgect
ceegetacea
cccacaatge
gtegtggett
agagctacac
tcgactacge
acctctteca

120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940

JP 2005-503112 A 2005.2.3



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

WO 02/063005

cgecagetac
tgacaactcc
gccaagggag
ccaccggatce
catgtatggg
gacccageeg
gegtgtetee
gatggtggtce
cacagagttc
cagegacecc
ctaccteate
gctggeccag
ccegetgegg
gcacgeggee
catgcagatc
cacggatggce
tcgcaacacg
cgactttctg
cagccaccgyg
catgagtgtg
agccgeggge

<210> 17

<211> 1481
<212> DNA
<213> Homo

<220>

tgggagtcaa
agcatcttgg
aagtggcage
aatgatgeccc
cccetggaca
cectcaggeg
tacaccatce
aggggagacc
gtggtctteca
aaggtgcggg
atctacgtga
cacaacttee
cacaaggcca
tatggeteca
tacatcgtgg
tacgeggece
gcecaccecgea
cgetccegga
cacgagcgga
gcggeeygget
cccaagtag

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 17

atttgtgtaa
actcctgace
gaaccaccgt
acagagacca
tcecgecaga
tttagagggc
agctggeata
ttttccecta
ctececacac
ggaaactgac
cacagcegte
ccaccectte
gggatcacct
ttaagatgaa
ggggcteget
tacaggaagt
atatttgett
ggctttgttg
atattttaat
actgeetttt
aaatagtgta
attttatttt
tgtgattgta
ccttttatta

tgtctttgte
teaggtggte
gectggeegy
gaccaggtga
cactgtattt
agatgcaatt
ggtatatcct
tattcagaag
catctcacca
ctagtgectg
attactgtec
tgeegegect
atatttaact
ggaggaatac
tttctgggac
agggatattt
ctaacaattt
gaggggacag
agcatataaa
gtgtgtttge
catatataaa
ttgtgtgett
atgtacctat
aataaggttt

cagacgtggt
agctggatgg
gcaageggac
ttgccaatga
tggtcacccet
agtggetcta
ctgagtegea
acacgtttge
gecatcgacgg
ccggggecgt
cgggccggee
cccatggegt
acttcctgaa
ccaaggacgt
gceggeceac
acctggegea
tggcgetgey
accacctgect
cacagagcca
gctggggeeg

643681CB1

tccattagac
caccegectc
aagtctttaa
atgtaactgg
tatgecattca
gtggcaagty
taatggtgcet
ctecttgaga
tatccatete
tgttgcagac
tcecatgeett
ccaccectgy
gcctcagtga
aacacatact
ggtatttatt
ttataaaaca
gcagetgttt
agcacaggaa
taagtatatt
tgcctgtgge
tattacctct
tttataagaa
gtaacttatt
taaaaattaa

cteectttetg
caaggaagtg
ccacgtgaag
ggacggecce
gactggggag
cctggatacg
ccgeetggge
cgacagctac
ttectttgee
ggacgtggtg
cgacatgcag
ggtgteectte
getgctecate
ggcggtgtac
caagaagctg
getgaagtac
caagggcage
tcgeaccate
ggcggatgge
cgccatgact

ctttattatt
ggceteecaa
aaaataaagt
ggaaaatcaa
tgtctaggat
acctgccaat
ttcteectgy
agtgataaac
ccagcatcca
catttctgag
cagcagcecc
caccaaggte
cctaacctet
caagcctcag
atcagactgy
attgtgteet
cactttttce
cagcettgac
ccttttattt
atcctttttt
tttgctgtac
aaaaattaat
tacttttgaa

ctgagacagyg
teggtgttea
ctgeggaacy
caggttctga
aaggtggatg
ctggtgacca
gtgggtgtet
atcaccgtge
gcetagegtgt
cggcactgge
aagcagcggg
tgtgacggee
tccgagetge
agecgecatta
cagcagcagt
agccaceggg
tteggectge
teggeecage
gagcageggg
ggccgeetgg

tgatttacgt
agtgctggca
gattctacte
gatggtacct
acagtgtgaa
aaagcaggtg
gcttgtettt
acctccaget
tctgcattea
gtctccacca
cctcacaget
ttetgetget
ttctteteat
cctgtttagt
caagcctaac
ceccacattt
tcatttgtct
agtctgtaat
tgaaacaaaa
aaaaagactg
agttgtgata
acactaaaga
tgttcttetg
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tcatgaggca
cceccteaaa
tgacggccaa
cgggcaggtt
tgcacatcat
acaacagtgg
accctatcaa
tgceccaaggy
cecatcatggg
aggacctggg
tggtggegtg
tggtgcatga
acctgcgegt
gcectgtecee
gccagtteat
cgcggecege
ceggccaggg
ccagcgggce
gccagegeag
ageecggggygc

ctggtcttga
ttacaggegt
ttctaagcectt
ctctgcatta
aattaaaaag
cag¢tataga
ttgttgtttt
ttctaacate
gctaagggeg
tccaaggagg
aaggtacata
tatgtctaaa
gtgccagatg
tgttttcact
tccataggtt
tgctatgtta
ctaagttgaa
tattgtacag
atgatcagac
ttacatatta
gagactgaag
atcttgctga
tatctttaaa

30

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4159

60
120
180
240
300
360
420
480
540
600
660
720
780
40
900
960
1020
1080
1140
1200
1260
1320
1380
1440

@
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aaaaaa

aaaaa

<210> 18

<211> 1841
<212> DNA
<213> Homo

<220>

<221> misc_.
<223> Incyte ID No:

<400> 18

gctctgetea
caaccagaaa
atcctacteg
gactctgtca
cacacagctt
cacttcctge
ccagagetgt
tatggggtygg
ctggaggcag
ccttgggaga
accteetece
aacactccag
gccaagtccc
ggeetgacet
tgctgggacc
ttaaccatgg
cggactcetyg
gtggccagag
tcagectceca
ccagtacacc
gctaccaagg
tggggagegy
tacgtgcatc
aacatgeget
agtttcgtgg
gcccacacge
gcggegetge
gtgcgcgeeyg
accgactgecc
actgttaagc
aggaccetge

sapiens

feature

gttctctgtg
taccecttgg
gattgctact
tccaggeect.
ctgegtggct
tgggggcaty
taggcctgac
tgctggcace
ggctgeaagg
ctggagatac
caggactcag
atgctacaaa
caccgaccat
tccteegagy
agetetotge
ccttectcaa
agececggee
acccagggtt
tcetggecca
tccagettea
aattcactga
cgecttateg
acacctacgt
ccatgcagey
tgggetegga
teggecacaa
ccaccgagge
gectectgeg
ccggegacge
caagacctgc
cagccacaga

6897474CB1

cctgtetece
aagctggaat
gtggtcagac
ggctgagcetg
gatgtcagcet
gagcctcaat
caaggaggty
tgatggctcg
gcgeagggte
ctttccagat
ggatggetet
aggctgteca
ggtggacage
ttceccagace
cecteggace
tggcgecety
atcectcage
ccgcagcaac
gcaggtgtgg
gtgcatgagc
ggeccttectg
gggcegeeey
gcetgeacca
ctaccaccag
cggctacgtyg
ctcccgggge
cgctctgege
gccagactac
getettegac
caggagtgtc
cctccaataa

tccagcactg
cctgcaacaa
ccagggacag
gagcagaaag
ccaaactctg
gctacagagt
gcecgacatg
accgtggctyg
ataaatttge
gttgtggcca
ccagatgtca
gatgtccaag
ctcctggeag
cagagccate
tttacgettt
gatggggtca
cacttgetga
ttecgacgge
ggaacccttg
caagaacagc
ggatgcecgg
aagctgetge
ccctgeacgg
gacacgcaag
tacgagggac
ttcggegtgg
acggtgegeg
gcgetgetygy
ctgetgegea
tctaagagat
agacageatg

3

c

cegaggttct
tggcecagayg
ccteectgee
tgccagetge
gcececacaa
tggatececty
acgtacgaga
tggagcectet
cecttggacag
ttgctecaga
ccactgcaga
cttcettgee
tcaccctgge
cagacctggg
tggaccecaa
tcettggaga
gccagtacta
agaacggtgc
tecttetaca
tggcccaggt
ccatccacce
agctgecget
acttcacgcg
getggggaga
gcggetggea
ccatagtggg
acacgetcee
gccaccgcca
cctggeogoa
ccaggaggga
g
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ctgccgagyc
tgtectetgg
cctgctecatg
caagaccaga
tegectctac
cceactaage
agggaaggaa
gctggegggy
catggectgee
tgtaagagce
tattggagcee
agatgccaaa
tggaaacctg
aactgagggc
ggcatctetg
ctacctgage
tggggctagy
tgctctgact
gaggctggag
ggctgecaat
ccgectgecege
gggattcttg
ctgcgeagee
catcggctac
ctgggtggge
caactacacc
gagttgtgeg
getggtgege
cttecaccgeg
gccaccecca

1481

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1841
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International Application No

PCT/US 82/03813

A. CLASSIFICATION OF SUBJECT MATTER
Y

GOLN33/50 CO7K16/18

According to International Patent Classification {IPC) or ta both natlonal classification and IPC

C12N15/12 CO7K14/47 A01K67/00 C12Q1/68

AB1K38/17

5. FELD SEARG E1

foll

TRE T A “EoTK RO €1Q RGTK - GOIN

D i i tothe extent that

EPC-Internal, SEQUENCE SEARCH

data b the i h f data base and, where practical, search terms used)

C. DOCUMENTS GONSIDERED TO BE RELEVANT

Category > | Citation of dogurment, with indication, where appropriate, of the relavant passages

Relevant fo claim No.

X DATABASE  EMBL-EST [Online]
EBI;

Accession number T94164, Entry HS16466,

14 April 1995 (1995-04-14

HILLIER L ET AL: "Homo sapiens cDNA clone"

XPQ02207786
sequence

E WO 02 31160 A {BAYER AG ;ZHU ZHIMIN (US))
18 April 2002 (2002-04-18)

SEQ ID NOs 1,5,7,9

3,13

3,13

I

Further dacuments are listed in the continuation of box G.

Patent family members are Ested in annex.

* Spedial categories of cited documents :

0 b Of paticular relevance i
"E* ealrlmré!ucumenl but published on or after the international

*L* document which may thiow doubts on priority claim(s) or
which s cited bo establish the publication date of arother
citation or other special reason (as specified)

"0 dacument rofring 0. ora disclosur, use, extibilonor

“T* lator document published atfter the lnlsmauona\ [ilog st
o ‘priority date and nat in conflict with the application b

*A° dagument dfinig o el sateoftho st which s not 0 o trciareiand i prmeiplo of aory cledying e

“X* dacument of partioular relevance; the claimed invention
‘cannat ba considered novel or cannot be considered to
invelve an inventive step when the docurmant is taken alone
*Y* document of parficular. relavance. the claimed Invention
cannct be considered to invol

aninventive step when the
documert s combined with ona or more cifier Steh docu-

other mean:
P document puhhsved pricr 1o e nternatonsl fing ate but
later than the priority date

Jixivey

*g" document member of the same patent family

Date of the actual complefion of the internafional search

29 July 2002

Date of mailing of the international search report

22 10 200

Fax: (+31-70) 340-2016

Name and mailing addrass of the ISA Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
o o (J}zofc Tx.31
Tel. (+31-70) 34 .31 654 epo nl, ESPEN, J

Farm PCTASA/R1A (second sheet) {ufy 1982}

JP 2005-503112 A 2005.2.3
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International Application No

PCT/US 02

103813

C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

21 October 1992 (1992-10-21)

Category © | Citalion of document, with indicalion, whi iate, of the ‘Rdavan(hdalm No.
P.X | DATABASE EMBL-EST [Online] T
Accession number BG743628, Entry BG743628,
16 May 2001 (2001-05-16
WATIONAL INSTITUTES OF HEALTH, MAMMALIAN
GENE COLLECTION: "Homo sapiens cDNA clone"
XPO02207787
sequence
A EP 0 509 719 A (LILLY €O ELI)

Form PCT/SAZ10 {conlinuation of second shest) (duly 1982)
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International apolication No.

INTERNATIONAL SEARCH REPORT PCT/US 02/03813

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

Claims Nos.:
hecause they relate ta subject matter not required to be searched by this Autharity, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2. |Z| Claiins Nos.: in part: 21.22.24.25
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carred out, specifically:

see FURTHER TNFORMATION sheet PCT/ISA/210

a. [ ceimsnos.:

because they are dependerl claims and arc not drafled in accordance with the second and third sentences of Rule 6.4(a).

This International Search Report has not been established In respect of certain claims under Article 17(2){a) for tha following reasons:

Box Il Observations whers unity of invention is lacking (Continuation of item 2 of first sheet)

“This International Searching Authority found multiple inventions in this international apglication, as follows:

see additional sheet

1. |:| As all required additional search fees were timely paid by the applivant, thls International Szarch Report covers all
searchable olairms.

2. ‘:’ Asall i without effort justifying an additional fee, this Authority did not invite payment
of any additional fes.

Az rly some ofthe roquitad adional saaroh facs vers tvely pal by the applican this nternationa Search Report
covars only those claims for which fees were paid, specilically claims Nes.

a No required additional search faes were Tmely paid by the applicant. Conseguently, this International Search Report is
restricted to the invention first mentioned In the claims; it s covered by slaims Nos.:

56, 65; in part:1-55; all as far as applicable

Remark on Protest D The adgitional search f ied by the applicant’s protest.

u No protest accompanied the payment of additional search fecs.

b
Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998)

JP 2005-503112 A 2005.2.3



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

(253)

International Application No. PCT/US 02 /03813

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Continuation of Box 1.1

Although claims 33,35 are directed to a diagnostic method practised on
the human/animat body, the search has been carried out and based on the
alleged effects of the compound/compcsition.

Although claims 19,22,25 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Continuation of Box I.2

Claims Nos.: in part: 21.22.24.25

Present claims 21,22,24,25 relate/refer to a compound defined by
reference to a desirable characteristic or property, namely being an
agonist/antagonist.

The claims cover all compounds having this characteristic or property,
whereas the application provides support within the meaning of Article 6
PCT and/or disclosure within the meaning of Article 5 PCT for only a very
1imited number of such compounds. In the present case, the claims so lack
support, and the application so lacks disclosure, that a meaningful
search over the whole of the claimed scope is impossible. Independent of
the above reasoning, the claims also lack clarity (Article 6 PCT). An
attempt is made to define the compound by reference to a result to be
achieved. Again, this lack of clarity in the present case is such as to
render a meaningful search over the whole of the claimed scope
impossible. Consequently, the search has been carried out for those parts
of the claims which appear to be clear, supported and disclosed, namely
those parts relating to antibedies binding relating to SEQ ID NO: 1.

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
is 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 II procedure.
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international Application No. PGT/US 02 /03813

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

This International Searching Authority found muitiple (groups of)
inventions in this international application, as follows: .

Invention 1; Claims 56,65; jn part:1-55; all as far
as applicable

Polypeptide relating to SEQ ID NO 1 and fragment thereof.
Polynucleotide encoding said polypeptide, in_particular SEQ
ID NO 10. Cell transformed with said polynucleotide.
Transgenic organism comprising said polynucleotide.
Antibodies binding to said polypeptide. Methods of detecting
a target polynucleotide in a sample. Pharmaceutical
composition cemprising said polypeptide. Methods of
screening for agonists/antagonists of said
polypeptide.Methods of screening for a compound that
binds/modulates to/the activity of said polypeptide.
Diagnositc test using said antibodies. Methods of detecting
said polypeptide. Methods of purifying said polypeptide.
Microarray wherein at least one element is said
potynucleotide. Array relating to said polynucleotide.

Inventions 2-9; Claims 57-64,66-73; in part:1-55;
all as far as applicable

as invention 1 but limited to subject-matter relating to SEQ
ID NOs 2-9 and 11-20; wherein .

invention 2 is limited to SEQ ID NOs 2 and 11

invention 3 is limited to SEQ ID NOs 3 and 12, etc ...
invention 9 is limited to SEQ ID Nos 9 and 18

JP 2005-503112 A 2005.2.3



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

(255) JP 2005-503112 A 2005.2.3

INTERNATIONAL SEARCH REPORT

International Application No

PCT/US 02/03813

Information on patent family members

Patent document Publication Patentfamily ‘ Publication

cited in search report date member(s) date

WO 0231160 A 18-04-2002 AU 9566201 A 22-04-2002
Wo 0231166 A2 18-04-2002

EP 0509719 A 21-10-1992 €A 2066111 Al 18-10-1992
EP 0509719 Al 21-10-1992
ES 2169025 T3 01-07-2002
JP 5103677 A 27-04-1993
JP 8029103 B 27-03-1996
us 5328842 A 12-97-1994

Form PCT/SA/R10 (patent family annex) (July 1892)
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