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CELL ADHESION AND EXTRACELLULAR MATRIX PROTEINS

TECHNICAL FIELD
The invention relates to novel nucleic acids, cell adhesion and extracellular matrix proteins
encoded by these nucleic acids, and to the use of these nucleic acids and proteins in the diagnosis,
treatment, and prevention of immune system disorders, neurological disorders, developmental
disorders, connective tissue disorders, and cell proliferative disorders, including cancer. The invention
also relates to the assessment of the effects of exogenous compounds on the expression of nucleic

acids and cell adhesion and extracellular matrix proteins.

BACKGROUND OF THE INVENTION
Cell Adhesion Proteins

The surface of a cell is rich in transmembrane proteoglycans, glycoproteins, glycolipids, and
receptors. These macromolecules mediate adhesion with other cells and with components of the
ECM. The interaction of the cell with its surroundings profoundly influences cell shape, strength,
flexibility, motility, and adhesion. These dynamic properties are intimately associated with signal
transduction pathways controlling cell proliferation and differentiation, tissue construction, and
embryonic development. Families of cell adhesion molecules include the cadherins, integrins, lectins,
neural cell adhesion proteins, and some members of the proline-rich proteins.

Cadherins comprise a family of calcium-dependent glycoproteins that function in mediating
cell-cell adhesion in virtually all solid tissues of multicellular organisms. These proteins share multiple
repeats of a cadherin-specific motif, and the repeats form the folding units of the cadherin
extracellular domain. Cadherin molecules cooperate to form focal contacts, or adhesion plaques,
between adjacent epithelial cells. The cadherin family includes the classical cadherins and
protocadherins. Classical cadherins include the E-cadherin, N-cadherin, and P-cadherin subfamilies.
E-cadherin is present on many types of epithelial cells and is especially important for embryonic
development. N-cadherin is present on nerve, muscle, and lens cells and is also critical for embryonic
development. P-cadherin is present on cells of the placenta and epidermis. Recent studies report that
protocadherins are involved in a variety of cell-cell interactions (Suzuki, S.T. (1996) J. Cell Sci.
109:2609-2611). The intracellular anchorage of cadherins is regulated by their dynamic association
with catenins, a family of cytoplasmic signal transduction proteins associated with the actin
cytoskeleton. The anchorage of cadherins to the actin cytoskeleton appears to be regulated by protein

tyrosine phosphorylation, and the cadherins are the target of phosphorylation-induced junctional
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disassembly (Aberle, H. et al. (1996) J. Cell. Biochem. 61:514-523).

Integrins are ubiquitous transmembrane adhesion molecules that link the ECM to the internal
cytoskeleton. Integrins are composed of two noncovalently associated transmembrane glycoprotein
subunits called o and B. At least 8 different B subunits (31-38) and at least 12 different o subunits
have been identified (a1-0.8, oL, oM, 0X, and allb). Individual o subunits are capable of
associating with different 8 subunits, suggesting a possible mechanism for specifying integrin function
and ligand binding affinity. Members of the 8 subunit family are generally of 90-110 kilodaltons (kD)
in molecular weight and share about 40-48% amino acid sequence homology. About 56 cysteines
distributed among four repeating units are also conserved. Some variation in these conserved features

is observed among some of the more divergent § subunit family members. Members of the o subunit

* family are generally 150-200 kilodaltons in molecular weight and are not as well conserved as the 3

subunit family. All contain seven repeating domains of 24-45 amino acids spaced about 20-35 amino
acids apart. The N-termini each contain 3-4 divalent cation binding sites. (For review, see Pigott, R.
and C. Power (1994) The Adhesion Molecule Facts Book, Academic Press, San Diego, CA, pp. 9-
12.)

Integrins function as receptors that specifically recognize and bind to ECM proteins such as
fibronectin, fibrinogen, laminin, thrombospondin, vitronectin, von Willebrand factor, and collagen.
Some integrins recognize a specific motif, the RGD sequence, at the C-termini of the ECM proteins
they bind. Integrins also bind to immunoglobulin superfamily proteins such as ICAM-1, -2, and -3 and
VCAM-1.

Most integrins have been shown to activate focal adhesion kinase (FAK), a protein tyrosine kinase

that is linked to Ras signaling pathways that modify the cytoskeleton and stimulate the mitogen-
activated protein kinase (MAPK) cascade (Hanks, S.K. and T.R. Polte (1997) BioEssays 19:137-

145). Integrins can also influence growth factor signaling through direct interaction with growth factor
receptor tyrosine kinases (RTKs) (Miyamoto, S. et al. (1996) J. Cell Biol. 135:1633-1642). Integrins
have also been shown to play a vital role in "anoikis," a term describing programmed cell death caused
by loss of cell anchorage (Frisch, S.M. and E. Ruoslahti (1997) Curr. Opin. Cell Biol. 9:701-706).

A number of diseases have been attributed to integrin defects. (See Pigott and Power,
supra). For example, leukocyte adhesion deficiency (LAD) is an inherited disorder characterized by
the impaired migration of neutrophils to sites of extravascular inflammation. LAD is caused by
abnormal splicing of and a missense mutation in the RNA encoding the 82 subunit. Additionally,
defects in platelet integrin are correlated with Glanzmann's thrombasthemia, a bleeding disorder

characterized by insufficient platelet aggregation.

[C+]
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Lectins comprise a ubiquitous family of extracellular glycoproteins which bind cell surface
carbohydrates specifically and reversibly, resulting in the agglutination of cells (reviewed in
Drickamer, K. and M.E. Taylor (1993) Annu. Rev. Cell Biol. 9:237-264). This function is particularly
important for activation of the immune response. Lectins mediate the agglutination and mitogenic
stimulation of lymphocytes at sites of inflammation (Lasky, L.A. (1991) J. Cell. Biochem. 45:139-146;
Paietta, E. et al. (1989) J. Immunol. 143:2850-2857).

Lectins are further classified into subfamilies based on carbohydrate-binding specificity and
other criteria. The galectin subfamily, in particular, includes lectins that bind 3-galactoside
carbohydrate moieties in a thiol-dependent manner (reviewed in Hadari, Y.R. et al. (1998) J. Biol.
Chem. 270:3447-3453). Galectins are widely expressed and developmentally regulated. Galectins
contain a characteristic carbohydrate recognition domain (CRD). The CRD comprises about 140
amino acids and contains several stretches of about 1 - 10 amino acids which are highly conserved
among all galectins. A particular 6-amino acid motif within the CRD contains conserved tryptophan
and arginine residues which are critical for carbohydrate binding. The CRD of some galectins also
contains cysteine residues which may be important for disulfide bond formation. Secondary structure
predictions indicate that the CRD forms several p-sheets.

Galectins play a number of roles in diseases and conditions associated with cell-cell and cell-
matrix interactions. For example, certain galectins associate with sites of inflammation and bind to cell
surface immunoglobulin E molecules. In addition, galectins may play an important role in cancer
metastasis. Galectin overexpression is correlated with the metastatic potential of cancers in humans
and mice. Moreover, anti-galectin antibodies inhibit processes associated with cell transformation,
such as cell aggregation and anchorage-independent growth (see, for example, Su, Z.-Z. et al. (1996)
Proc. Natl. Acad. Sci. USA 93:7252-7257).

Selectins, or LEC-CAMs, comprise a specialized lectin subfamily involved primarily in
inflammation and leukocyte adhesion (Reviewed in Lasky, supra). Selectins mediate the recruitment
of leukocytes from the circulation to sites of acute inflammation and are expressed on the surface of
vascular endothelial cells in response to cytokine signaling. Selectins bind to specific ligands on the
leukocyte cell membrane and enable the leukocyte to adhere to and migrate along the endothelial
surface. Binding of selectin to its ligand leads to polarized rearrangement of the actin cytoskeleton
and stimulates signal transduction within the leukocyte (Brenner, B. et al. (1997) Biochem. Biophys.
Res. Commun. 231:802-807; Hidari, K. 1. et al. (1997) J. Biol. Chem. 272:28750-28756). Members of
the selectin family possess three characteristic motifs: a lectin or carbohydrate recognition domain; an

epidermal growth factor-like domain; and a variable number of short consensus repeats (scr or “sushi”
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repeats) which are also present in complement regulatory proteins.

Neural cell adhesion proteins (NCAPs) play roles in the establishment of neural networks
during development and regeneration of the nervous system (Uyemura, K. et al. (1996) Essays
Biochem. 31:37-48; Brummendorf, T., and F.G. Rathjen (1996) Curr. Opin. Neurobiol. 6:584-593).
NCAP participates in neuronal cell migration, cell adhesion, peurite outgrowth, axonal fasciculation,
pathfinding, synaptic target-recognition, synaptic formation, myelination and regeneration. NCAPs are
expressed on the surfaces of neurons associated with learning and memory. Mutations in genes
encoding NCAPS are linked with neurological diseases, including hereditary neuropathy,
Charcot-Marie-Tooth disease, Dejerine-Sottas disease, X-linked hydrocephalus, MASA syndrome
(mental retardation, aphasia, shuffling gait and adducted thumbs), and spastic paraplegia type 1. In
some cases, expression of NCAP is not restricted to the nervous system. L1, for example, is
expressed in melanoma cells and hematopoietic tumor cells where it is implicated in cell spreading and
migration, and may play a role in tumor progression (Montgomery, A.M. et al. (1996) J. Cell Biol.
132:475-485).

NCAPs have at least one immunoglobulin constant or variable domain (Uyemura et al.,
supra). They are generally linked to the plasma membrane through a transmembrane domain and/or
a glycosyl-phosphatidylinositol (GPI) anchor. The GPI linkage can be cleaved by GPI phospholipase
C. Most NCAPs consist of an extracellular region made up of one or more immunoglobulin domains,
a membrane spanning domain, and an intracellular region. Many NCAPs contain post-translational
modifications including covalently attached oligosaccharide, glucuronic acid, and sulfate. NCAPs fall
into three subgroups: simple-type, complex-type, and mixed-type. Simple-type NCAPs contain one or
more variable or constant immunoglobulin domains, but lack other types of domains. Members of the
simple-type subgroup include Schwann cell myelin protein (SMP), limbic system-associated membrane
protein (LAMP), opiate-binding cell-adhesion molecule (OBCAM), and myelin-associated glycoproteir
(MAG). The complex-type NCAPs contain fibronectin type II domains in addition to the
immunoglobulin domains. The complex-type subgroup includes neural cell-adhesion molecule
(NCAM), axonin-1, F11, Bravo, and L1. Mixed-type NCAPs contain a combination of
immunoglobulin domains and other motifs such as tyrosine kinase and epidermal growth factor-like
domains. This subgroup includes Trk receptors of nerve growth factors such as nerve growth factor
(NGF) and neurotropin 4 (NT4), Neu differentiation factors such as glial growth factor II (GGFII) and
acetylcholine receptor-inducing factor (ARIA), and the semaphorin/collapsin family such as
semaphorin B and collapsin.

Semaphorins are a large group of axonal guidance molecules consisting of at least 30 different
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members and are found in vertebrates, invertebrates, and even certain viruses. All semaphorins
contain the sema domain which is approximately 500 amino acids in length. Neuropilin, a semaphorin
receptor, has been shown to promote neurite outgrowth in vitro. The extracellular region of
neuropilins consists of three different domains: CUB, discoidin, and MAM domains. The CUB and
the MAM motifs of neuropilin have been proposed to have roles in protein-protein interactions and are
suggested to be involved in the binding of semaphorins through the sema and the C-terminal domains
(reviewed in Raper, J.A. (2000) Curr. Opin. Neurobiol. 10:38-94).

An NCAP subfamily, the NCAP-LON subgroup, includes cell adhesion proteins expressed on
distinct subpopulations of brain neurons. Members of the NCAP-LON subgroup possess three
jmmunoglobulin domains and bind to cell membranes through GPI anchors. Kilon (a kindred of
NCAP-LON), for example, is expressed in the brain cerebral cortex and hippocampus (Funatsu, N. et
al. (1999) J. Biol. Chem. 274:8224-8230). Immunostaining localizes Kilon to the dendrites and soma o
pyramidal neurons. Kilon has three C2 type immunoglobulin-like domains, six predicted glycosylation
sites, and a GPI anchor. Expression of Kilon is developmentally regulated. It is expressed at higher
levels in adult brain in comparison to embryonic and early postnatal brains. Confocal microscopy
shows the presence of Kilon in dendrites of hypothalamic magnocellular neurons secreting
neuropeptides, oxytocin or arginine vasopressin (Miyata, S. et al. (2000) J. Comp. Neurol. 424:74-85).
Arginine vasopressin regulates body fluid homeostasis, extracellular osmolarity and intravascular
volume. Oxytocin induces contractions of uterine smooth muscle during child birth and of
myoepithelial cells in mammary glands during lactation. In magnocellular neurons, Kilon is proposed t
play roles in the reorganization of dendritic connections during neuropeptide secretion.

The co-ordinated function of effector and accessory cells in the immune system is assisted by
adhesion molecules on the cell surface that stabilize interactions between different cell types.
Leukocyte function-associated antigen 1 (LFA-1) is expressed on the surface of all white blood cells
and is a receptor for intercellular adhesion molecules (ICAM) 1 and 2 which are members of the
immunoglobulin superfamily. The interaction of LFA-1 with ICAMs 1 and 2 provides essential
accessory adhesion signals in many immune interactions, including those between T and B
]lymphocytes and cytotoxic T cells and their targets. In addition, both ICAMs are expressed at low
levels on resting vascular endothelium. ICAM-1 is strongly upregulated by cytokine stimulation and
plays a key role in the arrest of leukocytes in blood vessels at sites of inflammation and injury. A third
ligand for LFA-1 expressed in resting leukocytes is ICAM-3. ICAM-3 is closely related to ICAM-1
and is constitutively expressed on all leukocytes. It consists of five immunoglobulin domains and binds

LFA-1 through its two N-terminal domains (Fawcett, J. et al. (1992) Nature 360:481-484).



10

15

20

25

30

WO 2004/015396 PCT/US2003/025418

Cell adhesion proteins also include some members of the proline-rich proteins (PRPs). PRPs
are defined by a high frequency of proline, ranging from 20-50% of the total amino acid content.
Some PRPs have short domains which are rich in proline. These proline-rich regions are associated
with protein-protein interactions. One family of PRPs are the proline-rich synapse-associated proteins
(ProSAPs) which have been shown to bind to members of the postsynaptic density (PSD) protein
famnily and subtypes of the somatostatin receptor (Yao, I et al. (1999) J. Biol. Chem. 274:
27463-27466; Zitzer, H. et al. (1999) J. Biol. Chem. 274:32997-33001). Members of the ProSAP
family contain six to seven ankyrin repeats at the N-terminus, followed by an SH3 domain, a PDZ
domain, and seven proline-rich regions and a SAM domain at the C terminus. Several groups of
ProSAPs are important structural constituents of synaptic structures in human brain (Zitzer et al.,
supra). Another member of the PRP family is the HLLA-B-associated transcript 2 protein (BAT2)
which is rich in proline and includes short tracts of polyproline, polyglycine, and charged amino acids.
BAT? also contains four RGD (Arg-Gly-Asp) motifs typical of integrins (Banerji, J. et al. (1990) Proc.
Natl. Acad. Sci. USA 87:2374-2378).

Toposome is a cell-adhesion glycoprotein isolated from mesenchyme-blastula embryos.
Toposome precursors including vitellogenin promote cell adhesion of dissociated blastula cells.

There are additional specific domains characteristic of cell adhesion proteins. One such
domain is the MAM domain, a domain of about 170 amino acids found in the extracellular region of
diverse proteins. These proteins all share a receptor-like architecture comprising a signal peptide,
followed by a large N-terminal extracellular domain, a transmembrane region, and an intracellular
domain (PROSITE document PDOC00604 MAM domain signature and profile). MAM domain
proteins include zonadhesin, a sperm-specific membrane protein that binds to the zona pellucida of the
egg; neuropilin, a cell adhesion molecule that functions during the formation of certain neuronal
circuits, and Xenopus laevis thyroid hormone induced protein B, which contains four MAM domains
and is involved in metamorphosis (Brown, D.D. et al. (1996) Proc. Natl. Acad. Sci. USA 93:1924-
1929).

The WSC domain was originally found in the yeast WSC (cell-wall integrity and stress
response component) proteins which act as sensors of environmental stress. The WSC domains are
extracellular and are thought to possess a carbohydrate binding role (Ponting, C.P. et al. (1999) Curr.
Biol. 9:51-S2). A WSC domain has recently been identified in polycystin-1, a human plasma
membrane protein. Mutations in polycystin-1 are the cause of the commonest form of autosomal
dominant polycystic kidney disease (Ponting, C.P. et al. (1999) Curr. Biol. 9:R585-R588).

Leucine rich repeats (LRR) are short motifs found in numerous proteins from a wide range of
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species. LRR motifs are of variable length, most cormmonly 20-29 amino acids, and multiple repeats
are typically present in tandem. LRR motifs are important for protein/protein interactions and cell
adhesion, and LRR proteins are involved in cell/cell interactions, morphogenesis, and development
(Kobe, B. and J. Deisenhofer (1995) Curr. Opin. Struct. Biol. 5:409-416). The human ISLR
(immunoglobulin superfamily containing leucine-rich repeat) protein contains a C2-type
immunoglobulin domain as well as LRR motifs. The ISLR gene is linked to the critical region for
Bardet-Biedl syndrome, a developmental disorder of which the most common feature is retinal
dystrophy (Nagasawa, A. et al. (1999) Genomics 61:37-43).

The sterile alpha motif (SAM) domain is a conserved protein binding domain, approximately
70 amino acids in length, and is involved in the regulation of many developmental processes in
eukaryotes. The SAM domain can potentially function as a protein interaction module through its
ability to form homo- or hetero-oligomers with other SAM domains (Schultz, J. et al. (1997) Protein
Sci. 6:249-253).

Vinculin is a cellular adhesion molecule that is involved in the attachment of actin
microfilaments to the plasma membrane of eukaryotic cells. This protein is composed of
approximately 1000 amino acid residues and is characterized by an acidic N-terminal domain
consisting of either two (in C. elegans) or three (in vertebrates) repeats of a 110 amino acid region. A
proline-rich region is followed by a basic C-terminal domain. Two signature patterns are found in the
N-terminal domain, one which seems to be involved in protein-protein interactions and one based on
the repeated region (PROSITE document PDOCO00568 Vinculin family signatures).

Synapsins are a family of proteins that coat synaptic vesicles and bind to actin filaments as
well as other components of the cytoskeleton. Synapsins I and II each exist as two alternately spliced
variants termed IA and IB or IIA and IIB and differ from each other in their C-termini. Two
conserved domains among these proteins are an octapeptide consisting of a phosphorylated serine
residue and a second domain of a stretch of 11 highly conserved residues (PROSITE document
PDOC00345 Synapsin signatures).

Osteonectin domain signatures are derived from three extracellular proteins (SPARC or
osteonectin, SC1, and QR1) which contain a region of 240 highly-conserved amino acid residues in
their C-termini. Two signature patterns were developed based on this conserved region, one based on
a cysteine-rich region and the other based on a stretch of 11 highly conserved residues (PROSITE
document PDOC00535 Osteonectin domain signatures).

Extracellular Matrix Proteins

The extracellular matrix (ECM) is-a complex network of glycoproteins, polysaccharides,
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proteoglycans, and other macromolecules that are secreted from the cell into the extracellular space.
The ECM remains in close association with the cell surface and provides a supportive meshwork that
profoundly influences cell shape, motility, strength, flexibility, and adhesion. In fact, adhesion of a cell
to its surrounding matrix is required for cell survival except in the case of metastatic tumor cells, which
have overcome the need for cell-ECM anchorage. This phenomenon suggests that the ECM plays a
critical role in the molecular mechanisms of growth control and metastasis. (Reviewed in Ruoslahti,
E. (1996) Sci. Am. 275:72-77.) Furthermore, the ECM determines the structure and physical
properties of connective tissue and is particularly important for morphogenesis and other processes
associated with embryonic development and pattern formation.

The collagens comprise a family of ECM proteins that provide structure to bone, teeth, skin,
ligaments, tendons, cartilage, blood vessels, and basement membranes. Multiple collagen proteins
have been identified. Three collagen molecules fold together in a triple helix stabilized by interchain
disulfide bonds. Bundles of these triple helices then associate to form fibrils. Collagen primary
structure consists of hundreds of (Gly-X-Y) repeats where about a third of the X and Y residues are
Pro. Glycines are crucial to helix formation as the bulkier amino acid sidechains cannot fold into the
triple helical conformation. Because of these strict sequence requirements, mutations in collagen
genes have severe consequences. Osteogenesis imperfecta patients have brittle bones that fracture
easily; in severe cases patients die in utero or at birth. Ehlers-Danlos syndrome patients have
hyperelastic skin, hypermobile joints, and susceptibility to aortic and intestinal rupture.
Chondrodysplasia patients have short stature and ocular disorders. Alport syndrome patients have

hematuria, sensorineural deafness, and eye lens deformation. (Isselbacher, K.J. et al. (1994)

Harrison’s Principles of Internal Medicine, McGraw-Hill, Inc., New York, NY, pp. 2105-2117; and
Creighton, T.E. (1984) Proteins, Structures and Molecular Principles, W.H. Freeman and Company,
New York, NY, pp. 191-197.)

Elastin and related proteins confer elasticity to tissues such as skin, blood vessels, and lungs.
Elastin is a highly hydrophobic protein of about 750 amino acids that is rich in proline and glycine
residues. Elastin molecules are highly cross-linked, forming an extensive extracellular network of
fibers and sheets. Elastin fibers are surrounded by a sheath of microfibrils which are composed of a
number of glycoproteins, including fibrillin. Mutations in the gene encoding fibrillin are responsible for
Marfan’s syndrome, a genetic disorder characterized by defects in connective tissue. In severe cases,
the aortas of afflicted individuals are prone to rupture. (Reviewed in Alberts, B. et al. (1994)

Molecular Biology of the Cell, Garland Publishing, New York, NY, pp- 984-986.) The fibulin proteins

connect elastic fibers and are though to promote the formation and stabilization of the fiber. Members
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of the fibulin family contain epidermal growth factor-like motifs as well as an RGD cell attachment
sequence (Midwood, K.S. and J.E. Schwarzbauer (2002) Current Biology 12:R279-R281).

Fibronectin is a large ECM glycoprotein found in all vertebrates. Fibronectin exists as a dimer
of two subunits, each containing about 2,500 amino acids. Each subunit folds into a rod-like structure
containing multiple domains. The domains each contain multiple repeated modules, the most common
of which is the type III fibronectin repeat. The type 1II fibronectin repeat is about 90 amino acids in
length and is also found in other ECM proteins and in some plasma membrane and cytoplasmic
proteins. Furthermore, some type 111 fibronectin repeats contain a characteristic tripeptide consisting
of Arginine-Glycine-Aspartic acid (RGD). The RGD sequence is recognized by the integrin family of
cell surface receptors and is also found in other ECM proteins. Disruption of both copies of the gene
encoding fibronectin causes early embryonic lethality in mice. The mutant embryos display extensive
morphological defects, including defects in the formation of the notochord, somites, heart, blood
vessels, neural tube, and extraembryonic structures. (Reviewed in Alberts et al., supra, pp. 986-987.)

Laminin is a major glycoprotein component of the basal lamina which underlies and supports
epithelial cell sheets. Laminin is one of the first ECM proteins synthesized in the developing embryo.
Laminin is an 850 kilodalton protein composed of three polypeptide chains joined in the shape of a
cross by disulfide bonds. Laminin is especially important for angiogenesis and, in particular, for guidir
the formation of capillaries. (Reviewed in Alberts et al., supra, pp. 990-991.)

Many proteinaceous ECM components are proteoglycans. Proteoglycans are composed of
unbranched polysaccharide chains (glycosaminoglycans) attached to protein cores. Common
proteoglycans include aggrecan, betaglycan, decorin, perlecan, serglycin, and syndecan-1. Some of
these molecules not only provide mechanical support, but also bind to extracellular signaling molecules
such as fibroblast growth factor and transforming growth factor [, suggesting a role for proteoglycans
in cell-cell communication. (Reviewed in Alberts et al., supra, pp. 973-978.) Likewise, the
glycoproteins tenascin-C and tenascin-R are expressed in developing and lesioned neural tissue and
provide stimulatory and anti-adhesive (inhibitory) properties, respectively, for axonal growth (Faissner,
A. (1997) Cell Tissue Res. 290:331-341).

Dentin phosphoryn (DPP) is a major component of the dentin ECM. DPP is a proteoglycan
that is synthesized and expressed by odontoblasts (Gu, K. et al. (1998) Eur. J. Oral Sci. 106:1043-
1047). DPP is believed to nucleate or modulate the formation of hydroxyapatite crystals.

Amelogenin is an extracellular matrix protein that plays a role in the biomineralization in tooth
enamel. This protein participates in the regulation of crystallite formation during tooth enamel

development and thus, is thought to play a major role the structural organization and mineralization of
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developing tooth enamel (Li, W. et al. (2001) Matrix Biol. 19(8):755-60).

Mucins are highly glycosylated glycoproteins that are the major structural component of the
mucus gel. The physiological functions of mucins are cytoprotection, mechanical protection,
maintenance of viscosity in secretions, and cellular recognition. MUC6 is a human gastric mucin that
is also found in gall bladder, pancreas, seminal vesicles, and female reproductive tract (Toribara, N.-W.
et al. (1997) J. Biol. Chem. 272: 16398-16403). The MUCG6 gene has been mapped to human
chromosome 11 (Toribara, N.W. et al. (1993) J. Biol. Chem. 268:5879-5885). Hemomucin is a novel
Drosophila surface mucin that may be involved in the induction of antibacterial effector molecules
(Theopold, U. et al. (1996) J. Biol. Chem. 217:12708-12715).

Olfactomedin was originally identified as the major component of the mucus layer surrounding
the chemosensory dendrites of olfactory neurons. Olfactomedin-related proteins are secreted
glycoproteins with conserved C-terminal motifs. The TIGR/myocilin protein, an olfactomedin-related
protein expressed in the eye, is associated with the pathogenesis of glaucoma (Kulkarni, N.H. et al.
(2000) Genet. Res. 76:41-50).

Ankyrin (ANK) repeats mediate protein-protein interactions associated with diverse
intracellular functions. ANK repeats are composed of about 33 amino acids that form a helix-turn-
helix core preceded by a protruding “tip.” These tips are of variable sequence and may play a role in
protein-protein interactions. The helix-turn-helix region of the ANK repeats stack on top of one
another and are stabilized by hydrophobic interactions (Yang, Y. et al. (1998) Structure 6:619-626).

Sushi repeats, also called short consensus repeats (SCR), are found in a number of proteins
that share the common feature of binding to other proteins. For example, in the C-terminal domain of
versican, the sushi domain is important for heparin binding. Sushi domains contain basic amino acid
residues, which may play a role in binding (Oleszewski, M. et al. (2000) J. Biol. Chem. 275:34478-
34485).

Link, or X-link, modules are hyaluronan-binding domains found in proteins involved in the
assembly of extracellular matrix, cell adhesion, and migration. The Link module superfamily includes
CDA44, cartilage link protein, and aggrecan. This family also includes BEHAB (brain enriched
hyaluronan-binding)/brevican, a component of the brain ECM that is dramatically upregulated in
human gliomas, and appears to play a role in determining the invasive potential of brain tumor cells
(Gary, S.C. et al. (1998) Curr. Opin. Neurobiol. 8:576-581). There is close similarity between the Link
module and the C-type lectin domain, with the predicted hyaluronan-binding site at an analogous
position to the carbohydrate-binding pocket in E-selectin (Kohda, D. et al. (1996) Cell 86:767-775).

Multidomain or mosaic proteins play an important role in the diverse functions of the
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extracellular matrix (Engel, J. et al. (1994) Development (Camb.):S35-S42). ECM proteins are
frequently characterized by the presence of one or more domains which may contain a number of
potential intracellular disulfide bridge motifs. For example, domains which match the epidermal growth:
factor (EGF) tandem repeat consensus are present within several known extracellular proteins that
promote cell growth, development, and cell signaling. This signature sequence is about forty amino
acid residues in length and includes six conserved cysteine residues, and a calcium-binding site near
the N-terminus of the signature sequence. The main structure is a two-stranded beta-sheet followed
by a loop to a C-terminal short two-stranded sheet. Subdomains between the conserved cysteines
vary in length (Davis, C.G. (1990) New Biol. 5:410-419). Post-translational hydroxylation of aspartic
acid or asparagine residues has been associated with EGF-like domains in several proteins (Prosite
PDOC00010).

A number of proteins that contain calcium-binding EGF-like domain signature sequences are
involved in growth and differentiation. Examples include bone morphogenic protein 1, which induces
the formation of cartilage and bone; crumbs, which is a Drosophila epithelial development protein;
Notch and a number of its homologs, which are involved in neural growth and differentiation, and
transforming growth factor beta-1 binding protein (Expasy PROSITE document PDOCO00913; Soler,
C. and G. Carpenter, in Nicola, N.A. (1994) The Cytokine Facts Book, Oxford University Press,

Oxford, UK, pp. 193-197). EGF-like domains mediate protein-protein interactions for a variety of
proteins. For example, EGF-like domains in the ECM glycoprotein fibulin-1 have been shown to
mediate both self-association and binding to fibronectin (Tran, H. et al. (1997) J. Biol. Chem.
272:22600-22606). Point mutations in the EGF-like domains of ECM proteins have been identified as
the cause of human disorders such as Marfan syndrome and pseudochondroplasia (Maurer, P. et al.
(1996) Curr. Opin. Cell Biol. 8:609-617).

The CUB domain is an extracellular domain of approximately 110 amino acid residues found
mostly in developmentally regulated proteins. The CUB domain contains four conserved cysteine
residues and is predicted to have a structure similar to that of immunoglobulins. Vertebrate bone
morphogenic protein 1, which induces cartilage and bone formation, and fibropellins I and III from sea
urchin, which form the apical lamina component of the ECM, are examples of proteins that contain
both CUB and EGF domains (PROSITE PDOCO00908).

Other ECM proteins are members of the type A domain of von Willebrand factor (VWFA)-
like module superfamily, a diverse group of proteins with a module sharing high sequence similarity.
The vWFA-like module is found not only in plasma proteins but also in plasma membrane and ECM

proteins (Colombatti, A. and P. Bonaldo (1991) Blood 77:2305-2315). Crystal structure analysis of an
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integrin VWFA-like module shows a classic “Rossmann” fold and suggests a metal ion-dependent
adhesion site for binding protein ligands (Lee, J.-O. et al. (1995) Cell 80:631-638). This family
includes the protein matrilin-2, an extracellular matrix protein that is expressed in a broad range of
mammalian tissues and organs. Matrilin-2 is thought to play a role in ECM assembly by bridging
collagen fibrils and the aggrecan network (Deak, F. et al. (1997) J. Biol. Chem. 272:9268-9274).

The thrombospondins are multimeric, calcium-binding extracellular glycoproteins found widely
in the embryonic extracellular matrix. These proteins are expressed in the developing nervous system
or at specific sites in the adult nervous system after injury. Thrombospondins contain multiple EGF-
type repeats, as well as a motif known as the thrombospondin type 1 repeat (TSR). The TSR is
approximately 60 amino acids in length and contains six conserved cysteine residues. Motifs within
TSR domains are involved in mediating cell adhesion through binding to proteoglycans and sulfated
glycolipids. Thrombospondin-1 inhibits angiogenesis and modulates endothelial cell adhesion, motility,
and growth. TSR domains are found in a diverse group of other proteins, most of which are
expressed in the developing nervous system and have potential roles in the guidance of cell and growth
cone migration. Proteins that contain TSRs include the F-spondin gene family, the semaphorin 5
family, UNC-5, and SCO-spondin. The TSR superfamily includes the ADAMTS proteins which
contain an ADAM (A Disintegrin and Metalloproteinase) domain as well as one or more TSRs. The
ADAMTS proteins have roles in regulating the turnover of cartilage matrix, regulation of blood vessel
growth, and possibly development of the nervous system. (Reviewed in Adams, J.C. and R.P. Tucker
(2000) Dev. Dyn. 218:280-299.) |

Fibrinogen, the principle protein of vertebrate blood clotting, is a hexamer consisting of two
sets of three different chains (alpha, beta, and gamma). The C-terminal domain of the beta and
gamma chains comprises about 270 amino acid residues and contains four cysteines involved in two
disulfide bonds. This domain has also been found in mammalian tenascin-X, an ECM protein that
appears to be involved in cell adhesion (Prosite PDOC00445).

Expression profiling

Microarrays are analytical tools used in bioanalysis. A microarray has a plurality of molecules
spatially distributed over, and stably associated with, the surface of a solid support. Microarrays of
polypeptides, polynucleotides, and/or antibodies have been developed and find use in a variety of
applications, such as gene sequencing, monitoring gene expression, gene mapping, bacterial
identification, drug discovery, and combinatorial chemistry.

One area in particular in which microarrays find use is in gene expression analysis. Array

technology can provide a simple way to explore the expression of a single polymorphic gene or the
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expression profile of a large number of related or unrelated genes. When the expression of a single
gene is examined, arrays are employed to detect the expression of a specific gene or its variants.
When an expression profile is examined, arrays provide a platform for identifying genes that are tissue
specific, are affected by a substance being tested in a toxicology assay, are part of a signaling
cascade, carry out housekeeping functions, or are specifically related to a particular genetic
predisposition, condition, disease, or disorder. The potential application of gene expression profiling is
particularly relevant to improving diagnosis, prognosis, and treatment of disease. For example, both
the levels and sequences expressed in tissues from subjects with diabetes may be compared with the
levels and sequences expressed in normal tissue.

Jurkat Cells

Jurkat is an acute T cell leukemia cell line that grows actively in the absence of external
stimuli. Jurkat has been extensively used to study signaling in human T cells. PMA (phorbol myristate
acetate) is a broad activator of the protein kinase C-dependent pathways. Ionomycin is a calcium
jonophore that permits the entry of calcium into the cell, hence increasing the cytosolic calcium
concentration. The combination of PMA and ionomycin activates two of the major signaling pathways
used by mammalian cells to interact with their environment. In T cells, the combination of PMA and
jonomycin mimics the type of secondary signaling events elicited during optimal B cell activation.
Breast Cancer

More than 180,000 new cases of breast cancer are diagnosed each year, and the mortality
rate for breast cancer approaches 10% of all deaths in females between the ages of 45-54 (Gish, K.
(1999) AWIS Magazine 28:7-10). However the survival rate based on early diagnosis of localized
breast cancer is extremely high (97%), compared with the advanced stage of the disease in which the
tumor has spread beyond the breast (22%). Current procedures for clinical breast examination are
lacking in sensitivity and specificity, and efforts are underway to develop comprehensive gene
expression profiles for breast cancer that may be used in conjunction with conventional screening
methods to improve diagnosis and prognosis of this disease (Perou, C.M. et al. (2000) Nature
406:747-752).

Mutations in two genes, BRCA1 and BRCA2, are known to greatly predispose a woman to
breast cancer and may be passed on from parents to children (Gish, supra). However, this type of
hereditary breast cancer accounts for only about 5% to 9% of breast cancers, while the vast majority
of breast cancer is due to non-inherited mutations that occur in breast epithelial cells.

The relationship between expression of epidermal growth factor (EGF) and its receptor,

EGFR, to human mammary carcinoma has been particularly well studied (Khazaie, K. et al. (1993)
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Cancer and Metastasis Rev. 12:255-274, and references cited therein for a review of this area.)
Overexpression of EGFR, particularly coupled with down-regulation of the estrogen receptor, is a
marker of poor prognosis in breast cancer patients. In addition, EGFR expression in breast tumor
metastases is frequently elevated relative to the primary tumor, suggesting that EGFR is involved in
tumor progression and metastasis. This is supported by accumulating evidence that EGF has effects
on cell functions related to metastatic potential, such as cell motility, chemotaxis, secretion and
differentiation. Changes in expression of other members of the erbB receptor family, of which EGFR
is one, have also been implicated in breast cancer. The abundance of erbB receptors, such as HER-
2/neu, HER-3, and HER-4, and their ligands in breast cancer points to their functional importance in
the pathogenesis of the disease, and may therefore provide targets for therapy of the disease (Bacus,
S.S. et al. (1994) Am. J. Clin. Pathol. 102:S13-524). Other known markers of breast cancer include a
human secreted frizzled protein mRNA that is downregulated in breast tumors; the matrix Gla protein
which is overexpressed in human breast carcinoma cells; Drgl or RTP, a gene whose expression is
diminished in colon, breast, and prostate tumors; maspin, a tumor suppressor gene downregulated in
invasive breast carcinomas; and CaN19, a member of the S100 protein family, all of which are down-
regulated in mammary carcinoma cells relative to normal mammary epithelial cells (Zhou, Z. et al.
(1998) Int. J. Cancer 78:95-99; Chen, L. et al. (1990) Oncogene 5:1391-1395; Ulrix, W. et al (1999)
FEBS Lett 455:23-26; Sager, R. et al. (1996) Curr. Top. Microbiol. Immunol. 213:51-64; and Lee,
S.W. et al. (1992) Proc. Natl. Acad. Sci. USA 89:2504-2508).

Cell lines derived from human mammary epithelial cells at various stages of breast cancer
provide a useful model to study the process of malignant transformation and tumor progression as it
has been shown that these cell lines retain many of the properties of their parental tumors for lengthy
culture periods (Wistuba, LI et al. (1998) Clin. Cancer Res. 4:2931-2938). Such a model is
particularly useful for comparing phenotypic and molecular characteristics of human mammary
epithelial cells at various stages of malignant transformation.

BT-20 is a breast carcinoma cell line derived in vitro from the cells emigrating out thin slices
of the tumor mass isolated from a 74-year-old female. BT-474 is a breast ductal carcinoma cell line
that was isolated from a solid, invasive ductal carcinoma of the breast obtained from a 60-year-old
woman. BT-474 displays typical epithelial cellular structures such as desmosomes, microvilli, gap
junctions, and tight junctions. This cell line has also discernable microtubules, tonofibrils, lysosomes,
and osmiophilic secretory granules. BT-483 is a breast ductal carcinoma cell line that was isolated
from a papillary invasive ductal tumor obtained from a 23-year-old normal, menstruating, parous

female with a family history of breast cancer. BT-483 displays characteristic epithelial cellular
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structures such as desmosomes, microvilli, tight junctions, and gap junctions. Hs 578T is a breast
ductal carcinoma cell line that was isolated from a 74-year-old female with breast carcinoma. These
cells do not express any detectable estrogen receptors and do not form colonies in semi-solid culture
medium. MCF?7 is a nonmalignant breast adenocarcinoma cell line isolated from the pleural effusion
of a 69-year-old female. MCF7 has retained characteristics of the mammary epithelium such as the
ability to process estradiol via cytoplasmic estrogen receptors and the capacity to form domes in
culture. MCF-10A is a breast mammary gland (luminal ductal characteristics) cell line that was
isolated from a 36-year-old woman with fibrocystic breast disease. MCF-10A expresses cytoplasmic
keratins, epithelial sialomucins, and milkfat globule antigens. This cell lines exhibits three-dimensional
growth in collagen and forms domes in confluent culture. MDA-MB-468 is breast adenocarcinoma
cell line isolated from the pleural effusion of a 51-year-old female with metastatic adenocarcinoma of
the breast.

Prostate Cancer

Prostate cancer is a common malignancy in men over the age of 50, and the incidence
increases with age. In the US, there are approximately 132,000 newly diagnosed cases of prostate
cancer and more than 33,000 deaths from the disorder each year.

Once cancer cells arise in the prostate, they are stimulated by testosterone to a more rapid
growth. Thus, removal of the testes can indirectly reduce both rapid growth and metastasis of the
cancer. Over 95 percent of prostatic cancers are adenocarcinomas which originate in the prostatic
acini. The remaining 5 percent are divided between squamous cell and transitional cell carcinomas,
both of which arise in the prostatic ducts or other parts of the prostate gland.

As with most tumors, prostate cancer develops through a multistage progression ultimately
resulting in an aggressive tumor phenotype. The initial step in tumor progression involves the
hyperproliferation of normal luminal and/or basal epithelial cells. Androgen responsive cells become
hyperplastic and evolve into early-stage tumors. Although early-stage tumors are often androgen
sensitive and respond to androgen ablation, a population of androgen independent cells evolve from the
hyperplastic population. These cells represent a more advanced form of prostate tumor that may
become invasive and potentially become metastatic to the bone, brain, or lung. A variety of genes
may be differentially expressed during tumor progression. For example, loss of heterozygosity (LOH)
is frequently observed on chromosome 8p in prostate cancer. Fluorescence in situ hybridization
(FISH) revealed a deletion for at least 1 locus on 8p in 29 (69%) tumors, with a significantly higher
frequency of the deletion on 8p21.2-p21.1 in advanced prostate cancer than in localized prostate

cancer, implying that deletions on 8p22-p21.3 play an important role in tumor differéntiation, while
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8p21.2-p21.1 deletion plays a role in progression of prostate cancer (Oba, K. et al. (2001) Cancer
Genet. Cytogenet. 124: 20-26).

A primary diagnostic marker for prostate cancer is prostate specific antigen (PSA). PSA is a
tissue-specific serine protease almost exclusively produced by prostatic epithelial cells. The quantity
of PSA correlates with the number and volume of the prostatic epithelial cells, and consequently, the
levels of PSA are an excellent indicator of abnormal prostate growth. Men with prostate cancer
exhibit an early linear increase in PSA levels followed by an exponential increase prior to diagnosis.
However, since PSA levels are also influenced by factors such as inflammation, androgen and other
growth factors, some scientists maintain that changes in PSA levels are not useful in detecting
individual cases of prostate cancer.

Current areas of cancer research provide additional prospects for markers as well as potential
tlherapeutic targets for prostate cancer. Several growth factors have been shown to play a critical role
in tumor development, growth, and progression. The growth factors Epidermal Growth Factor (EGF),
Fibroblast Growth Factor (FGF), and Tumor Growth Factor alpha (TGFa) are important in the growth
of normal as well as hyperproliferative prostate epithelial cells, particularly at early stages of tumor
development and progression, and affect signaling pathways in these cells in various ways (Lin, J. et
al. (1999) Cancer Res. 59:2891-2897; Putz, T. et al. (1999) Cancer Res. 59:227-233). The TGF-
family of growth factors are generally expressed at increased levels in human cancers and the high
expression levels in many cases correlates with advanced stages of malignancy and poor survival
(Gold, L.I. (1999) Crit. Rev. Oncog. 10:303-360). Finally, there are human cel] lines representing both
the androgen-dependent stage of prostate cancer (LNCap) as well as the androgen-independent,
hormone refractory stage of the disease (PC3 and DU-145) that have proved useful in studying gene
expression patterns associated with the progression of prostate cancer, and the effects of cell

treatments on these expressed genes (Chung, T.D. (1999) Prostate 15: 199-207).

Obesity

'The most important function of adipose tissue is its ability to store and release fat during
periods of feeding and fasting. White adipose tissue is the major energy reserve in periods of excess
energy use. Its primary purpose is mobilization during energy deprivation. Understanding how various
molecules regulate adiposity and energy balance in physiological and pathophysiological situations may
lead to the development of novel therapeutics for human obesity. Adipose tissue is also one of the
important target tissues for insulin. Adipogenesis and insulin resistance in type II diabetes are linked

and present intriguing relations. Most patients with type II diabetes are obese and obesity in turn
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causes insulin resistance.

The majority of research in adipocyte biology to date has been done using transformed mouse
preadipocyte cell lines. The culture condition which stimulates mouse preadipocyte differentiation is
different from that for inducing human primary preadipocyte differentiation. In addition, primary cells
are diploid and may therefore reflect the in vivo context better than aneuploid cell lines.
Understanding the gene expression profile during adipogenesis in humans will lead to an understanding
of the fundamental mechanism of adiposity regulation. Furthermore, through comparing the gene
expression profiles of adipogenesis between donor with normal weight and donor with obesity,
identification of crucial genes, potential drug targets for obesity and type II diabetes, will be possible.

Thiazolidinediones (TZDs) act as agonists for the peroxisome-proliferator-activated receptor
gamma (PPARY), a member of the nuclear hormone receptor superfamily. TZDs reduce
hyperglycemia, hyperinsulinemia, and hypertension, in part by promoting glucose metabolism and
inhibiting gluconeogenesis. Roles for PPARYy and its agonists have been demonstrated in a wide range
of pathological conditions including diabetes, obesity, khypertension, atherosclerosis, polycystic ovarian
syndrome, and cancers such as breast, prostate, liposarcoma, and colon cancer.

The mechanism by which TZDs and other PPARYy agonists enhance insulin sensitivity is not
fully understood, but may involve the ability of PPARYy to promote adipogenesis. When ectopically
expressed in cultured preadipocytes, PPARY is a potent inducer of adipocyte differentiation. TZDs, in
combination with insulin and other factors, can also enhance differentiation of human preadipocytes in
culture (Adams et al. (1997) J. Clin. Invest. 100:3 149-3153). The relative potency of different TZDs
in promoting adipogenesis in vitro is proportional to both their insulin sensitizing effects in vivo, and
their ability to bind and activate PPARY in vitro. Interestingly, adipocytes derived from omental
adipose depots are refractory to the effects of TZDs. It has therefore been suggested that the insulin
sensitizing effects of TZDs may result from their ability to promote adipogenesis in subcutaneous
adipose depots (Adams et al., supra). Further, dominant negative mutations in the PPARy gene have
been identified in two non-obese subjects with severe insulin resistance, hypertension, and overt non-
insulin dependent diabetes mellitus (NIDDM) (Barroso et al. (1998) Nature 402:880-883).

NIDDM is the most common form of diabetes mellitus, a chronic metabolic disease that
affects 143 million people worldwide. NIDDM is characterized by abnormal glucose and lipid
metabolism that results from a combination of peripheral insulin resistance and defective insulin
secretion. NIDDM has a complex, progressive etiology and a high degree of heritability. Numerous
complications of diabetes including heart disease, stroke, renal failure, retinopathy, and peripheral

neuropathy contribute to the high rate of morbidity and mortality.



10

15

20

25

30

WO 2004/015396 PCT/US2003/025418

At the molecular level, PPARY functions as a ligand activated transcription factor. In the
presence of ligand, PPARY forms a heterodimer with the retinoid X receptor (RXR) which then
activates transcription of target genes containing one or more copies of a PPARy response element
(PPRE). Many genes important in lipid storagé and metaboﬁsm contain PPREs and have been
identified as PPARY targets, including PEPCK, aP2, LPL, ACS, and FAT-P (Auwerx, J. (1999)
Diabetologia 42:1033-1049). Multiple ligands for PPARy have been identified. These include a
variety of fatty acid metabolites; synthetic drugs belonging to the TZD class, such as Pioglitazone and
Rosiglitazone (BRL49653); and certain non-glitazone tyrosine analogs such as GI262570 and
GW1929. The prostaglandin derivative 15-dPGJ2 is a potent endogenous ligand for PPARy.

Expression of PPARY is very high in adipose but barely detectable in skeletal muscle, the
primary site for insulin stimulated glucose disposal in the body. PPARy is also moderately expressed
in large intestine, kidney, liver, vascular smooth muscle, hematopoietic cells, and macrophages. The
high expression of PPARY in adipose tissue suggests that the insulin sensitizing effects of TZDs may
result from alterations in the expression of one or more PPARYy regulated genes in adipose tissue.
Identification of PPARY target genes will contribute to better drug design and the development of
novel therapeutic strategies for diabetes, obesity, and other conditions.

Systematic attempts to identify PPARY target genes have been made in several rodent models
of obesity and diabetes (Suzuki et al. (2000) Jpn. J. Pharmacol. 84:113-123; Way et al. (2001)
Endocrinology 142:1269-1277). However, a serious drawback of the rodent gene expression studies is
that significant differences exist between human and rodent models of adipogenesis, diabetes, and
obesity (Taylor (1999) Cell 97:9-12; Gregoire et al. (1998) Physiol. Reviews 78:783-809). Therefore,
an unbiased approach to identifying TZD regulated genes in primary cultures of human tissues is
necessary to fully elucidate the molecular basis for diseases associated with PPARYy activity.

Qvarian Cancer

Ovarian cancer is the leading cause of death from a gynecologic cancer. The majority of
ovarian cancers are derived from epithelial cells, and 70% of patients with epithelial ovarian cancers
present with late-stage disease. As a result, the long-term survival rate for this disease is very low.
Identification of early~stége markers for ovarian cancer would significantly increase the survival rate.
Genetic variations involved in ovarian cancer development include mutation of p53 and microsatellite
instability. Gene expression patterns likely vary when normal ovary is compared to ovarian tumors.
Tangier Disease

Tangier disease (TD) is a genetic disorder characterized by the near absence of circulating

high density lipoprotein (HDL) and the accumulation of cholesterol esters in many tissues, including



10

15

20

25

30

WO 2004/015396 PCT/US2003/025418

tonsils, lymph nodes, liver, spleen, thymus, and intestine. Low levels of HDL represent a clear
predictor of premature coronary artery disease and homozygous TD correlates with a four- to six-fold
increase in cardiovascular disease compared to controls. HDL plays a cardio-protective role in
reverse cholesterol transport, the flux of cholesterol from peripheral cells such as tissue macrophages
through plasma lipoproteins to the liver. The HDL protein, apolipoprotein A-I, plays a major role in
this process, interacting with the cell surface to remove excess cholesterol and phospholipids. This
pathway is severely impaired in TD and the defect lies in a specific gene, the ABC1 transporter. This
gene is a member of the family of ATP-binding cassette transporters, which utilize ATP hydrolysis to
transport a variety of substrates across membranes.
Human Endothelinm

Human ECV304 cells are an immortalized endothelial cell line that grows without exterﬁal
stimulus. ECV304s have been used as an experimental model for investigating in vitro the role of
endothelium in human vascular biology. Activation of vascular endothelium is considered to be a
central event in a wide range of both physiological and pathophysiological processes, such as vascular
tone regulation, coagulation and thrombosis, atherosclerosis, and inflammation.
Inflammatory Response

TNF-au is a pleiotropic cytokine that plays a central role in mediating the inflammatory
response through activation of multiple signal transduction pathways. TNF-o. is produced by activated
lymphocytes, macrophages, and other white blood cells and can activate endothelial cells. Monitoring
the endothelial cells’ response to TNF-o at the level of mRNA exp'ression can provide information
necessary for better understanding of both TNF-o. signaling pathways and endothelial cell biology.
Gemfibrozil

Gemlfibrozil is a fibric acid antilipemic agent that lowers serum triglycerides and produces
favorable changes in lipoproteins. Gemfibrozil is effective in reducing the risk of coronary heart
disease in men (Frick, M.H., et al. (1987) New Engl. J. Med; 317:1237-1245). The compound can
inhibit peripheral lipolysis and decrease hepatic extraction of free fatty acids, which decreases hepatic
triglyceride production. Gemfibrozil also inhibits the synthesis and increases the clearance of
apolipoprotein B, a carrier molecule for VLDL. Gemfibrozil has variable effects on LDL cholesterol.
Although it causes moderate reductions in patients with type ITa hyperlipoproteinemia, changes in
patients with either type IIb or type IV hyperlipoproteinemia are unpredictable. In general, the HMG-
CoA reductase inhibitors are more effective than gemfibrozil in reducing LDL cholesterol. At the
molecular level gemfibozil may function as a peroxisome proliferator-activated receptor (PPAR)

agonist. Gemfibrozil is rapidly and completely absorbed from the GI tract and undergoes
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enterohepatic recirculation. Gemfibrozil is metabolized by the liver and excreted by the kidneys,
mainly as metabolites, one of which possesses pharmacologic activity. Gemfibozil causes peroxisome
proliferation and hepatocarcinogenesis in rats, which is a cause for concern generally for fibric acid
derivative drugs. In humans, fibric acid derivatives are known to increase the risk of gall bladder
disease although gemfibrozil is better tolerated than other fibrates. The relative safety of gemfibrozil
in humans compared to rodent species including rats may be attributed to differences in metabolism
and clearance of the compound in different species (Dix, K.J., et al. (1999) Drug Metab. Distrib.
27:138-146; Thomas, B.F., et al. (1999) Drug Metab. Distrib. 27:147-157).
C3A Cell Line

The human C3A cell line is a clonal derivative of HepG2/C3 (hepatoma cell line, isolated from
a 15-year-old male with liver tumor), which was selected for strong contact inhibition of growth. The
use of a clonal population enhances the reproducibility of the cells. C3A cells have many
characteristics of primary human hepatocytes in culture: i) expression of insulin receptor and insulin-
like growth factor II receptor; ii) secretion of a high ratio of serum albumin compared with a-
fetoprotein; iii) conversion of ammonia to urea and glutamine; iv) metabolism of aromatic amino
acids; and v) proliferation in glucose-free and insulin-free medium. The C3A cell line is now well
established as an in vitro model of the mature human liver (Mickelson et al. (1995) Hepatology
22:866-875; Nagendra et al. (1997) Am. J. Physiol. 272:G408-G416).
Lung Cancer

Lung cancer is the leading cause of cancer death in the United States, affecting more than
100,000 men and 50,000 women each year. Nearly 90% of the patients diagnosed with lung cancer
are cigarette smokers. Tobacco smoke contains thousands of noxious substances that induce
carcinogen metabolizing enzymes and covalent DNA adduct formation in the exposed bronchial
epithelium. In nearly 80% of patients diagnosed with lung cancer, metastasis has already occurred.
Most commonly lung cancers metastasize to pleura, brain, bone, pericardium, and liver. The decision
to treat with surgery, radiation therapy, or chemotherapy is made on the basis of tumor histology,
response to growth factors or hormones, and sensitivity to inhibitors or drugs. With current
treatments, most patients die within one year of diagnosis. Earlier diagnosis and a systematic
approach to identification, staging, and treatment of lung cancer could positively affect patient
outcome.

Lung cancers progress through a series of morphologically distinct stages from hyperplasia to
invasive carcinoma. Malignant lung cancers are divided into two groups comprising four

histopathological classes. The Non Small Cell Lung Carcinoma (NSCLC) group includes squamous
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cell carcinomas, adenocarcinomas, and large cell carcinomas and accounts for about 70% of all lung
cancer cases. Adenocarcinomas typically arise in the peripheral airways and often form mucin
secreting glands. Squamous cell carcinomas typically arise in proximal airways. The histogenesis of
squamous cell carcinomas may be related to chronic inflammation and injury to the bronchial
epithelium, leading to squamous metaplasia. The Small Cell Lung Carcinoma (SCLC) group accounts
for about 20% of lung cancer cases. SCLCs typically arise in proximal airways and exhibit a number
of paraneoplastic syndromes including inappropriate production of adrenocorticotropin and anti-diuretic
hormone.

Lung cancer cells accumulate numerous genetic lesions, many of which are associated with
cytologically visible chromosomal aberrations. The high frequency of chromosomal deletions
associated with lung cancer may reflect the role of multiple tumor suppressor loci in the etiology of this
disease. Deletion of the short arm of chromosome 3 is found in over 90% of cases and represents
one of the earliest genetic lesions leading to lung cancer. Deletions at chromosome arms 9p and 17p
are also common. Other frequently observed genetic lesions include overexpression of telomerase,
activation of oncogenes such as K-ras and c-myc, and inactivation of tumor suppressor genes such as
RB, p53 and CDKN2.

Genes differentially regulated in lung cancer have been identified by a variety of methods.
Using mRNA differential display technology, Manda et al. (1999; Genomics 51:5-14) identified five
genes differentially expressed in lung cancer cell lines compared to normal bronchial epithelial cells.
Among the known genes, pulmonary surfactant apoprotein A and alpha 2 macroglobulin were down

regulated whereas nm23H1 was upregulated. Petersen et al.. (2000; Int J. Cancer, 86:512-517) used

suppression subtractive hybridization to identify 552 clones differentially expressed in lung tumor
derived cell lines, 205 of which represented known genes. Among the known genes, thrombospondin-
1, fibronectin, intercellular adhesion molecule 1, and cytokeratins 6 and 18 were previously observed to

be differentially expressed in lung cancers. Wang et al. (2000; Oncogene 19:1519-1528) used a

combination of microarray analysis and subtractive hybridization to identify 17 genes differentially
overexpresssed in squamous cell carcinoma compared with normal lung epithelium. Among the
known genes they identified were keratin isoform 6, KOC, SPRC, IGFb2, connexin 26, plakofillin 1
and cytokeratin 13.
T Cells

T cells require two distinct signals to achieve optimal activation. First, the “anti genic” signal
delivered through the binding of the TCR-CD3 complex. Second, the costimulatory signal delivered
through the binding of the CD28 molecules. Upon binding of the TCR-CD3 complex alone, T cells
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only achieve a partial state of activation. However, it is important to note that the signaling
requirements of T cell depend greatly on the cycling state of those cells.

PMA is a broad activator of the protein kinase C-dependent pathways. Ionomycin is a
calcium ionophore that permits the entry of calcium in the cell, hence increasing the cytosolic calcium
concentration. The combination of PMA and jonomycin activates two of the major signaling pathways
used by mammalian cells to interact with their environment. In T cells, the combination of PMA and
jonomycin mimics the type of secondary signaling events elicited during optimal B cell activation.

Colon Cancer

While soft tissue sarcomas are relatively rare, more than 50% of new patients diagnosed with
the disease will die from it. The molecular pathways leading to the development of sarcomas are
relatively unknown, due to the rarity of the disease and variation in pathology. Colon cancer evolves
through a multi-step process whereby pre-malignant colonocytes undergo a relatively defined
sequence of events leading to tumor formation. Several factors participate in the process of tumor
progression and malignant transformation including genetic factors, mutations, and selection.

To understand the nature of gene alterations in colorectal cancer, a number of studies have
focused on the inberited syndromes. Familial adenomatous polyposis (FAP), is caused by mutations in
the adenomatous polyposis coli gene (APC), resulting in truncated or inactive forms of the protein.
This tumor suppressor gene has been mapped to chromosome 5. Hereditary nonpolyposis colorectal
cancer (HNPCC) is caused by mutations in mis-match repair genes. Although hereditary colon
cancer syndromes occur in a small percentage of the population and most colorectal cancers are
considered sporadic, knowledge from studies of the hereditary syndromes can be generally applied.
For instance, somatic mutations in APC occur in at least 80% of sporadic colon tumors. APC
mutations are thought to be the initiating event in the disease. Other mutations occur subsequently.
Approximately 50% of colorectal cancers contain activating mutations in ras, while 85% contain
inactivating mutations in p53. Changes in all of these genes lead to gene expression changes in colon
cancer.

There is a need in the art for new compositions, including nucleic acids and proteins, for the
diagnosis, prevention, and treatment of immune system disorders, neurological disorders,

developmental disorders, connective tissue disorders, and cell proliferative disorders, including cancer.

SUMMARY OF THE INVENTION
Various embodiments of the invention provide purified polypeptides, cell adhesion and

extracellular matrix proteins, referred to collectively as ‘CADECM’ and individually as ‘CADECM-1,’
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‘CADECM-2,” ‘CADECM-3,” ‘CADECM-4,” ‘CADECM-5,” ‘CADECM-6,” ‘CADECM-7,’
‘CADECM-8,” ‘CADECM-9,” ‘CADECM-10,” ‘CADECM-11,” ‘CADECM-12,” ‘CADECM-13,
‘CADECM-14,” ‘CADECM-15,” ‘CADECM-16,” ‘CADECM-17,” ‘CADECM-18,” ‘CADECM-19,’
‘CADECM-20,” ‘CADECM-21,” ‘CADECM-22,” ‘CADECM-23,” ‘CADECM-24,” ‘CADECM-25,
‘CADECM-26,” ‘CADECM-27," ‘CADECM-28,” ‘CADECM-29,” ‘CADECM-30,” ‘CADECM-31,’
‘CADECM-32,’ ‘CADECM-33,” ‘CADECM-34,” ‘CADECM-35,” ‘CADECM-36,” ‘CADECM-37,’
‘CADECM-38,” ‘CADECM-39,” ‘CADECM-40,” ‘CADECM-41,” and ‘CADECM-42' and methods
for using these proteins and their encoding polynucleotides for the detection, diagnosis, and treatment
of diseases and medical conditions. Embodiments also provide methods for utilizing the purified cell
adhesion and extracellular matrix proteins and/or their encoding polynucleotides for facilitating the
drug discovery process, including determination of efficacy, dosage, toxicity, and pharmacology.
Related embodiments provide methods for utilizing the purified cell adhesion and extracellular matrix
proteins and/or their encoding polynucleotides for investigating the pathogenesis of diseases and
medical conditions.

An embodiment 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-
42, b) a polypeptide comprising a naturally occurring amino acid sequence at least 90% identical or at
least about 90% identical to an amino acid sequence selected from the group consisting of SEQ ID
NO:1-42, ¢) a biologically active fragment of a polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-42, and d) an immunogenic fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-42. Another
embodiment provides an isolated polypeptide comprising an amino acid sequence of SEQ ID NO:1-42.

Still another embodiment provides an isolated 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:1-42, b) a polypeptide comprising a naturally occurring amino acid
sequence at least 90% identical or at least about 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-42, c) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-42, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-42. In another embodiment, the polynucleotide encodes a polypeptide
selected from the group consisting of SEQ ID NO:1-42. In an alternative embodiment, the
polynucleotide is selected from the group consisting of SEQ ID NO:43-84.

Still another embodiment provides a recombinant polynucleotide comprising a promoter
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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:1-42, b) a polypeptide comprising a naturally occurring amino acid sequence at Jeast
90% identical or at least about 90% identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:1-42, ¢) a biologically active fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-42, and d) an immunogenic fragment of
a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-42.
Another embodiment provides a cell transformed with the recombinant polynucleotide. Yet another
embodiment provides a transgenic organism comprising the recombinant polynucleotide.

Another embodiment 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:1-42, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical or at least about 90% identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:1-42, c) a biologically active fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-42, and d) an immunogenic fragment of
a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-42.
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.

Yet another embodiment 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:1-42, b) a polypeptide comprising a naturally
occurring amino acid sequence at least 90% identical or at least about 90% identical to an amino acid
sequence selected from the group consisting of SEQ ID NO:1-42, c) a biologically active fragment of
a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-42,
and d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-42.

Still yet another embodiment 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:43-84, b) a polynucleotide comprising a naturally occurring polynucleotide
sequence at least 90% identical or at least about 90% identical to a polynucleotide sequence selected

from the group consisting of SEQ ID NO:43-84, c) a polynucleotide complementary to the
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polynucleotide of a), d) a polynucleotide complementary to the polynucleotide of b), and e) an RNA
equivalent of a)-d). In other embodiments, the polynucleotide can comprise at least about 20, 30, 40,
60, 80, or 100 contiguous nucleotides.

Yet another embodiment provides a method for detecting a target polynucleotide in a sample,
said target polynucleotide being selected from the group consisting of a) a polynucleotide comprising a
polynucleotide sequence selected from the group consisting of SEQ ID NO:43-84, b) a polynucleotide
comprising a naturally occurring polynucleotide sequence at least 90% identical or at least about 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:43-84, ¢) 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. In a related embodiment, the method can include detecting the amount of
the hybridization complex. In still other embodiments, the probe can comprise at least about 20, 30,
40, 60, 80, or 100 contiguous nucleotides.

Still yet another embodiment prov)ides a method for detecting a target polynucleotide in a
sample, said target polynucleotide being selected from the group consisting of a) a polynucleotide
comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:43-84,b) a
polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical or at
least about 90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID
NO:43-84, ¢) a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide
complementary to the polynucleotide of b), and €) an RNA equivalent of a)-d). The method
comprises a) amplifying said target polynucleotide or fragment thereof using polymerase chain
reaction amplification, and b) detecting the presence or absence of said amplified target polynucleotide
or fragment thereof. In a related embodiment, the method can include detecting the amount of the
amplified target polynucleotide or fragment thereof.

Another embodiment 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:1-42, b) a polypeptide comprising a naturally occurring
amino acid sequence at least 90% identical or at least about 90% identical to an amino acid sequence

selected from the group consisting of SEQ ID NO:1-42, ¢) a biologically active fragment of a
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polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-42,
and d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-42, and a pharmaceutically acceptable excipient. In one
embodiment, the composition can comprise an amino acid sequence selected from the group consisting
of SEQ ID NO:1-42. Other embodiments provide a method of treating a disease or condition
associated with decreased or abnormal expression of functional CADECM, comprising administering
to a patient in need of such treatment the composition.

Yet another embodiment 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:1-42, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical or at least about 90% identical to an
amino acid sequence selected from the group consisting of SEQ ID NO:1-42, c) a biologically active
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-42, and d) an immunogenic fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-42. The method comprises a) contacting a
sample comprising the polypeptide with a compound, and b) detecting agonist activity in the sample.
Another embodiment provides a composition comprising an agonist compound identified by the method
and a pharmaceutically acceptable excipient. Yet another embodiment provides a method of treating
a disease or condition associated with decreased expression of functional CADECM, comprising
administering to a patient in need of such treatment the composition.

Still yet another embodiment provides a method for screening a compound for effectiveness
as an antagonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:1-42, b) a polypeptide
comprising a naturally occurring amino acid sequence at least 90% identical or at least about 90%
identical to an amino acid sequence seleéted from the group consisting of SEQ ID NO:1-42, ¢) a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-42, and d) an immunogenic fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-42. The method comprises a)
contacting a sample comprising the polypeptide with a compound, and b) detecting antagonist activity
in the sample. Another embodiment provides a composition comprising an antagonist compound
identified by the method and a pharmaceutically acceptable excipient. Yet another embodiment
provides a method of treating a disease or condition associated with overexpression of functional

CADECM, comprising administering to a patient in need of such treatment the composition.
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Another embodiment 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:1-42, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical or at least about 90% identical to an
amino acid sequence selected from the group consisting of SEQ ID NO:1-42, ¢) a biologically active
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-42, and d) an immunogenic fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO: 1-42. The method comprises a) combining the
polypeptide with at least one test compound under suitable conditions, and b) detecting binding of the
polypeptide to the test compound, thereby identifying a compound that specifically binds to the
polypeptide.

Yet another embodiment 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:1-42, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical or at least about 90% identical to an
amino acid sequence selected from the group consisting of SEQ ID NO:1-42, ¢) a biologically active
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-42, and d) an immunogenic fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO: 1-42. 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 of the polypeptide in the presence of the test compound, and c)
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.

Still yet another embodiment 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:43-84, the method
comprising a) contacting a sample comprising the target polynucleotide with 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.

Another embodiment provides a method for assessing toxicity of a test compound, said
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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:43-84, ii) a
polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical or at
least about 90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID
NO:43-84, iii) a polynucleotide having a sequence complementary to i), iv) a polynucleotide
complementary to the polynucleotide 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:43-84, ii) a polynucleotide comprising a naturally occurring polynucleotide sequence at least
90% identical or at least about 90% identical to a polynucleotide sequence selected from the group
consisting of SEQ ID NO:43-84, iii) a polynucleotide complementary to the polynucleotide of 1), iv) a
polynucleotide complementary to the polynucleotide of ii), and v) an RNA equivalent of i)-iv).
Alternatively, the target polynucleotide can comprise a fragment of a polynucleotide selected from the
group consisting of 1)-v) above; c) 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 differ‘ence in the amount of hybridization

complex in the treated biological sample is indicative of toxicity of the test compound.

BRIEF DESCRIPTION OF THE TABLES

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

Table 2 shows the GenBank identification number and annotation of the nearest GenBank
homolog, and the PROTEOME database identification numbers and annotations of PROTEOME
database homologs, for polypeptide embodiments 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 embodiments, 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 embodiments, along with selected fragments of the polynucleotides.
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Table 5 shows representative cDNA libraries for polynucleotide embodiments.

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 polynucleotides and
polypeptides, along with applicable descriptions, references, and threshold parameters.

Table 8 shows single nucleotide polymorphisms found in polynucleotide sequences of the

invention, along with allele frequencies in different human populations.

DESCRIPTION OF THE INVENTION

Before the present proteins, nucleic acids, and methods are described, it is understood that
embodiments of the invention are not limited to the particular machines, instruments, materials, and
methods described, as these may vary. It is 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
invention.

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 scientific 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
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 various embodiments of 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

“CADECM?” refers to the amino acid sequences of substantially purified CADECM 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
CADECM. Agonists may include proteins, nucleic acids, carbohydrates, small molecules, or any other

compound or composition which modulates the activity of CADECM either by directly interacting with
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CADECM or by acting on components of the biological pathway in which CADECM participates.

An “allelic variant” is an alternative form of the gene encoding CADECM. 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 CADECM include those sequences with deletions,
insertions, or substitutions of different nucleotides, resulting in a polypeptide the same as CADECM or
a polypeptide with at least one functional characteristic of CADECM. Included within this definition
are polymorphisms which may or may not be readily detectable using a particular oligonucleotide
probe of the polynucleotide encoding CADECM, and improper or unexpected hybridization to allelic
variants, with a locus other than the normal chromosomal locus for the polynucleotide encoding
CADECM. 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 CADECM. Deliberate amino acid substitutions may be made on the basis of one or more
similarities in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic nature
the residues, as long as the biological or immunological activity of CADECM 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 glutamine; and serine and threonine. Amino
acids with uncharged side chains 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” can refer to an oligopeptide, a peptide, a
polypeptide, or a 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. Amplification
may be carried out using polymerase chain reaction (PCR) technologies or other nucleic acid
amplification technologies well known in the art.

The term “antagonist” refers to a molecule which inhibits or attenuates the biological activity
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of CADECM. Antagonists may include proteins such as antibodies, anticalins, nucleic acids,
carbohydrates, small molecules, or any other compound or composition which modulates the activity of
CADECM either by directly interacting with CADECM or by acting on components of the biological
pathway in which CADECM 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 CADECM 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 conjugated 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.
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 (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
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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 polynucleotide having 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 inodified 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 CADECM, 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
sequences that anneal by base-pairing. For example, 5'-AGT-3' pairs with its complement,
3-TCA-5'.

A “composition comprising a given polynucleotide” and a “composition comprising a given
polypeptide” can refer to any composition containing the given polynucleotide or polypeptide. The
composition may comprise a dry formulation or an aqueous solution. Compositions comprising
polynucleotides encoding CADECM or fragments of CADECM 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, etc.).

32



10

15

25

30

35

40

WO 2004/015396 PCT/US2003/025418

“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 (Accelrys,
Burlington MA) or Phrap (University of Washington, Seattle WA). Some sequences have been both
extended and assembled to produce the consensus sequence.

“Conservative amino acid substitutions” are those substitutions that are predicted to least
interfere with the properties of the original 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

Gin Asn, Glu, His

Glu Asp, Gln, His

Gly Ala

His Asn, Arg, Gln, Glu

Ile Leu, Val

Leu Ile, Val

Lys Arg, Gln, Glu

Met Leu, Ile

Phe His, Met, Leu, Trp, Tyr
Ser Cys, Thr

Thr Ser, Val

Trp Phe, Tyr

Tyr His, Phe, Trp

Val Ile, 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.
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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 polynucleotide 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 CADECM or a polynucleotide encoding CADECM which
can be 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 about 5 to about 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 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:43-84 can comprise a region of unique polynucleotide sequence
that specifically identifies SEQ ID NO:43-84, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:43-84 can be employed
in one or more embodiments of methods of the invention, for example, in hybridization and
amplification technologies and in analogous methods that distinguish SEQ ID NO:43-84 trom related
polynucleotides. The precise length of a fragment of SEQ ID NO:43-84 and the region of SEQ ID
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NO:43-84 to which the fragment corresponds are routinely determinable by one of ordinary skill in the
art based on the intended purpose for the fragment.

A fragment of SEQ ID NO:1-42 is encoded by a fragment of SEQ ID NO:43-84. A
fragment of SEQ ID NO:1-42 can comprise a region of unique amino acid sequence that specifically
identifies SEQ ID NO:1-42. For example, a fragment of SEQ ID NO:1-42 can be used as an
immunogenic peptide for the development of antibodies that specifically recognize SEQ ID NO:1-42.
The precise length of a fragment of SEQ ID NO:1-42 and the region of SEQ ID NO:1-42 to which
the fragment corresponds can be determined based on the intended purpose for the fragment using
one or more analytical methods described herein or otherwise known in the art.

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

“Homology” refers to sequence similarity or, alternatively, 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 percentage of identical nucleotide matches between at least two polynucleotide sequences aligned
using a standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way,
gaps in the sequences being compared in order to optimize alignment between two sequences, and
therefore achieve a more meaningful comparison of the two sequences.

Percent identity between polynucleotide sequences may be determined using one or more
computer algorithms or programs known in the art or described herein. For example, percent identity
can 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. et al. (1992; CABIOS 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.

Alternatively, a suite of commonly used and freely available sequence comparison algorithms
which can be used 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

ncbinlm.nih.gov/BLAST/. The BLAST software suite includes various sequence analysis programs
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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
accessed and used interactively at ncbi.nlm.nih.gov/gorf/bl2.html. The “BLAST 2 Sequences” tool
can be used for both blastn and blastp (discussed below). BLAST programs are commonly used with
gap and other parameters set to default settings. For example, to compare two nucleotide sequences,
one may use blastn with the “BLAST 2 Sequences” tool Version 2.0.12 (April-21-2000) set at default
parameters. Such default parameters may be, for example:

Matrix: BLOSUMG62

Reward for 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 sequence, for instance, a fragment of at
least 20, at least 30, at least 40, at least 50, 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 |
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 identical 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. The
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phrases “percent similarity” and «“q;, similarity,” as applied to polypeptide sequences, refer to the
percentage of residue matches, including identical residue matches and conservative substitutions,
between at least two polypeptide sequences aligned using a standardized algorithm. In contrast,
conservative substitutions are not included in the calculation of percent identity between polypeptide
sequences.

Percent identity between polypeptide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12e
sequence alignment program (described and referenced above). For pairwise alignments of
polypeptide sequences using CLUSTAL V, the default parameters are set as follows: Ktuple=1, gap
penalty=3, window=35, and “diagonals saved’=5. The PAM250 matrix is selected as the default
residue weight table.

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: BLOSUM62

Open Gap: 11 and Extension Gap: I 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 Jeast 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.

“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
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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 a 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 sequences are routinely determinable by one of ordinary skill in
the art and may be consistent among hybridization experiments, whereas wash conditions may be
varied among experiments to achieve the desired stringency, and therefore hybridization specificity.
Permissive annealing conditions occur, for example, at 63°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. and D.W.
Russell (2001; Molecular Cloning: A Laboratory Manual, 3rd ed., vol. 1-3, Cold Spring Harbor Press,
Cold Spring Harbor NY, ch. 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 pg/ml. Organic solvent, such as
formamide at a concentration of about 35-50% v/v, may also be used under particular circumstances,
such as for RNA:DNA hybridizations. Useful variations on these wash conditions will be readily
apparent to those of ordinary skill in the art. Hybridization, particularly under high stringency
conditions, may be suggestive of evolutionary similarity between the nucleotides. Such similarity is
strongly indicative of a similar role for the nucleotides and their encoded polypeptides.

The term “hybridization complex” refers to a complex formed between two nucleic acids by

38



10

15

20

25

30

WO 2004/015396 PCT/US2003/025418

virtue of the formation of hydrogen bonds between complementary bases. A hybridization complex
may be formed in solution (e.g., Cot or Ryt analysis) or formed between one nucleic acid present in
solution and another nucleic acid 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 polynucleotide
sequence resulting in the addition of one or more amino acid residues or nucleotides, respectively.

“Immune response” can refer to conditions associated with inflammation, trauma, immune
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 CADECM 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 CADECM 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, antibodies, or other chemical compounds on a substrate.

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

The term “modulate” refers to a change in the activity of CADECM. For example,
modulation may cause an increase or a decrease in protein activity, binding characteristics, or any
other biological, functional, or immunological properties of CADECM.

The phrases “nucleic acid” and “nucleic acid sequence” refer to a nucleotide, oligonucleotide,
polynucleotide, or any fragment thereof. These phrases also 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
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
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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
preferentially bind complementary single stranded DNA or RNA and stop transcript elongation, and
may be pegylated to extend their lifespan in the cell.

“post-translational modification” of an CADECM 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 CADECM.

“probe” refers to nucleic acids encoding CADECM, their complements, or fragments thereof,
which are used to detect identical, allelic or related nucleic acids. 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, 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, for example, Sambrook,
J. and D.W. Russell (2001; Molecular Cloning: A Taboratory Manual, 3rd ed., vol. 1-3, Cold Spring
Harbor Press, Cold Spring Harbor NY), Ausubel, F.M. et al. (1999; Short Protocols in Molecular
Biology, 4" ed., John Wiley & Sons, New York NY), and Innis, M. et al. (1990; PCR Protocols, A

Guide to Methods and Applications, Academic Press, San Diego CA). PCR primer pairs can be
derived from a known sequence, for example, by using computer programs intended for that purpose
such as Primer (Version 0.5, 1991, 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

40



10

15

20

25

30

WO 2004/015396 PCT/US2003/025418

programs have incorporated additional features for expanded capabilities. For example, the PrimOU
primer selection program (available to the public from the Genome Center at University of Texas
South West Medical Center, Dallas TX) is capable of choosing specific primers from megabase
sequences and is thus useful for designing primers on a genome-wide scope. The Primer3 primer
selection program (available to the public from the 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 nucleic acid 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 and Russell (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.

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

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

An “RNA equivalent,” in reference to a DNA molecule, is composed of the same linear
sequence of nucleotides as the reference DNA molecule with the exception that all occurrences of
the nitrogenoﬁs 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
CADECM, nucleic acids encoding CADECM, 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 about 60%
free, preferably at least about 75% free, and most preferably at least about 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,
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 “transcript 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.

“Transformation” describes a process by which exogenous DNA is introduced into a recipient
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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. In another embodiment, the nucleic acid can be introduced by infection with a
recombinant viral vector, such as a lentiviral vector (Lois, C. et al. (2002) Science 295:868-872). The
term genetic manipulation does not include classical cross-breeding, or in vitro fertilization, but rather
is directed to the introduction of a recombinant DNA molecule. The transgenic organisms
contemplated in accordance with the present invention include bacteria, cyanobacteria, fungi, plants
and animals. The isolated DNA of the present invention can be introduced into the host by methods
known in the art, for example infection, transfection, transformation or transconjugation. Techniques
for transferring the DNA of the present invention into such organisms are widely known and provided
in references such as Sambrook and Russell (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
“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 aiternate splicing during mRNA processing. The corresponding polypeptide

may possess additional functional domains or lack domains that are present in the reference molecule.
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Species variants are polynucleotides 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, or a propensity for a disease state.

A “variant” of a particular polypeptide sequence is defined as a polypeptide sequence baving
at least 40% sequence identity or sequence similarity 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 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 or sequence similarity over a certain defined length of one

of the polypeptides.

THE INVENTION

Various embodiments of the invention include new human cell adhesion and extracellular
matrix proteins (CADECM), the polynucleotides encoding CADECM, and the use of these
compositions for the diagnosis, treatment, or prevention of immune system disorders, neurological
disorders, developmental disorders, connective tissue disorders, and cell proliferative disorders,
including cancer.

Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
embodiments 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.
Column 6 shows the Incyte ID numbers of physical, full length clones corresponding to the polypeptide
and polynucleotide sequences of the invention. The full length clones encode polypeptides which have
at least 95% sequence identity to the polypeptide sequences shown in column 3.

Table 2 shows sequences with homology to polypeptide embodiments of the invention as

identified by BLAST analysis against the GenBank protein (genpept) database and the PROTEOME
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database. Columns 1 and 2 show the 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 GenB ank identification number (GenBank ID NO:}
of the nearest GenBank homolog and the PROTEOME database identification numbers

(PROTEOME ID NO:) of the nearest PROTEOME database homologs. Column 4 shows the
probability scores for the matches between each polypeptide and its homolog(s). Column 5 shows the
annotation of the GenBank and PROTEOME database 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 number (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 (Accelrys, Burlington MA). 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 cell adhesion and extracellular matrix proteins.
For example, SEQ ID NO:1 is 949 identical, from residue M1 to residue A908, to human nidogen-2
(GenBank ID g2791962) as determined by the Basic Local Alignment Search Tool (BLAST). (See
Table 2.) The BLAST probability score is 0.0, which indicates the probability of obtaining the
observed polypeptide sequence alignment by chance. SEQ ID NO:1 also has homology to proteins
that are localized to the extracellular matrix, and are basement membrane proteins that bind perlecan,
laminin-1, and collagens, as determined by BLAST analysis using the PROTEOME database. SEQ
ID NO:1 also contains annotation of HMMER-PFAM/SMRT hit domains as determined by searching
for statistically significant matches in the hidden Markov model (HMM)-based PFAM/SMART
database of conserved protein families/domains. (See Table 3.) Data from BLIMPS, MOTIFS, and
BLAST analyses against the PRODOM and DOMO databases, provide further corroborative
evidence that SEQ ID NO:1 is a coagulation glycoprotein.

In another example, SEQ ID NO:8 is 47% identical, from residue A171 to residue G368, to
mouse pro-alpha-1 type I collagen (GenBank ID g192262) as determined by BLAST. (See Table 2.)
The BLAST probability score is 1.8e-45. SEQ ID NO:8 also has homology to proteins that contain
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collagen triple helix repeats, and have regions of similarity to collagen type V alpha 2 and collagen type
VI alpha 1, and may be involved in skeletal development and maintaining muscle fiber integrity, as
determined by BLAST analysis using the PROTEOME database. (See Table 2.) SEQ ID NO:8 also
contains a collagen triple helix repeat domain, as determined by searching for statistically significant
matches in the hidden Markov model (HMM)-based PFAM database of conserved protein
families/domains. (See Table 3.) Data from BLAST analyses against the PRODOM and DOMO
databases provide further corroborative evidence that SEQ ID NO:8 is a collagen protein.

In another example, SEQ ID NO:10 is 100% identical, from residue M1 to residue P211, to
CYR61 (GenBank ID g12584866) as determined by BLAST. (See Table 2.) The BLAST probability
score is 1.6e-117. SEQ ID NO:10 also has homology to proteins that are localized to the extracellular
matrix, play a role in cell adhesion, cell migration, angiogenesis and cell proliferation, and are
angiogenic inducers, as determined by BLAST analysis using the PROTEOME database. SEQ ID
NO: 10 also contains a von Willebrand factor (vWF) type C domain as determined by searching for
statistically significant matches in the hidden Markov model (HMM)-based PFAM and SMART
databases of conserved protein families/domains. (See Table 3.) Data from BLIMPS, MOTIFS, and
PROFILESCAN analyses, and BLAST analyses against the PRODOM and DOMO databases,
provide further corroborative evidence that SEQ ID NO:10 is a cysteine-rich angiogenic inducer.

In another example, SEQ ID NO:21 is 99% identical, from residue M1 to residue E884, to
protocadherin 10 (GenBank ID g13876380) as determined by BLAST. (See Table 2.) The BLAST
probability score is 0.0. SEQ ID NO:21 also has homology to proteins that are localized to the plasma
membrane, may play a role in the formation of neural networks through segregation of brain nuclei and
mediation of axonal connnections, and are members of the cadherin subclass of calcium-dependent
cell-cell adhesion molecules, as determined by BLAST analysis using the PROTEOME database.
SEQ ID NO:21 also contains a cadherin domain as determined by searching for statistically‘ significant
matches in the hidden Markov model (HMM)-based PFAM and SMART databases of conserved
protein families/domains. (See Table 3.) Data from BLIMPS, MOTIFS, and PROFILESCAN
analyses, and BLAST analyses against the PRODOM and DOMO databases, provide further
corroborative evidence that SEQ ID NO:21 is a protocadherin.

In another example, SEQ ID NO:28 is 98% identical, from residue M1 to residue D73, to
human decorin (GenBank ID g181519) as determined by BLAST. (See Table 2.) The BLAST
probability score is 6.4e-36. SEQ ID NO:28 also has homology to decorin, a dermatan/chondroitin
sulfate proteoglycan localized to the extracellular matrix, that binds to collagen and transforming

growth factor beta, and negatively controls cell growth, as determined by BLAST analysis using the
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PROTEOME database. Data from BLAST analysis against the PRODOM database provides further
corroborative evidence that SEQ ID NO:28 is a decorin. (See Table 3.)

In yet another example, SEQ ID NO:35 is 100% identical, from residue G171 to residue A373,
to human emilin precursor (GenBank ID g5353510) as determined by BLAST. (See Table 2.) The
BLAST probability score is 2.1e-210. SEQ ID NO:35 also has homology to elastin microfibril
interface located protein, which is an extracellular matrix protein found between amorphous elastin
and microfibrils and may play a role in elastin deposition as determined by BLAST analysis using the
PROTEOME database. Further, SEQ ID NO:35 also has homology to extracellular glycoprotein
EMILIN-2 precursor, which is a secreted glycoprotein, which contains a globular C1q domain, a short
collagenous stalk, a coiled-coil region, a proline-rich region, and a cysteine-rich domain (EMI domain),
and interacts via its gClq domain with EMILIN as determined by BLAST analysis using the
PROTEOME database. SEQ ID NO:35 also contains a complement component Clq domain and a
collagen triple helix repeat (20 copies) domain as determined by searching for statistically significant
matches in the hidden Markov model (HMM)-based PFAM/SMART databases of conserved protein
families/domains. (See Table 3.) Data from BLIMPS and MOTIFS, and BLAST analyses against
the PRODOM and DOMO databases, provide further corroborative evidence that SEQ ID NO:35 is
an emilin precursor.

In a further example, SEQ ID NO:42 is 98% identical, from residue M1 to residue A237, to
human acetycholinesterase collagen-like tail subunit isoform Il (GenBank ID g7239359) as
determined by BLAST. (See Table 2.) The BLAST probability score is 2.1e-133. SEQ ID NO:42
also has homology to proteins that are localized to the extracellular matrix, have binding function, and
is a collagen-like tail subunit of asymmetric acetylcholinesterase function, as determined by BLAST
analysis using the PROTEOME database. SEQ ID NO:42 also contains a collagen triple helix repeat
domain as determined by searching for statistically significanp matches in the hidden Markov model
(HMM)-based PFAM database of conserved protein families/domains. (See Table 3.) Data from
BLAST anaylses against the PRODOM and DOMO databases provide further corroborative
evidence that SEQ ID NO:42 is an acetylcholinesterase. SEQ ID NO:2-7, SEQ ID NO:9, SEQ ID
NO:11-20, SEQ ID NO:22-27, SEQ ID NO:29-34, and SEQ ID NO:36-41 were analyzed and
annotated in a similar manner. The algorithms and parameters for the analysis of SEQ ID NO:1-42
are described in Table 7.

As shown in Table 4, the full length polynucleotide embodiments 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
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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 embodiments, and of fragments of the
polynucleotides which are useful, for example, in hybridization or amplification technologies that
jdentify SEQ ID NO:43-84 or that distinguish between SEQ ID NO:43-84 and related polynucleotides.

The polynucleotide fragments described in Column 2 of Table 4 may refer specifically, for
example, to Incyte cDNAs derived from tissue-specific cCDNA libraries or from pooled cDNA
Jibraries. Alternatively, the polynucleotide fragments described in column 2 may refer to GenBank
cDNAs or ESTs which contributed to the assembly of the full length polynucleotides. 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 sequences
including 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, 55 , 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 polynucleonde 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
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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 éxample,
ENST GENSCAN (Stanford University, CA, USA) or FGENES
(Computer Genomics Group, The Sanger Centre, Cambridge, UK).

GBI Hand-edited analysis of genomic sequences.
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
cDNA identification numbers are not shown.

Table 5 shows the representative cDNA libraries for those full length polynucleotides 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 polynucleotides. The tissues and vectors which were used to
construct the cDNA libraries shown in Table 5 are described in Table 6.

Table 8 shows single nucleotide polymorphisms (SNPs) found in polynucleotide sequences of
the invention, along with allele frequencies in different human populations. Columns 1 and 2 show the
polynucleotide sequence identification number (SEQ ID NO:) and the corresponding Incyte project
identification number (PID) for polynucleotides of the invention. Column 3 shows the Incyte
identification number for the EST in which the SNP was detected (EST ID), and column 4 shows the
identification number for the SNP (SNP ID). Column 5 shows the position within the EST sequence
at which the SNP is located (EST SNP), and column 6 shows the position of the SNP within the full-
length polynucleotide sequence (CB1 SNP). Column 7 shows the allele found in the EST sequence.
Columns 8 and 9 show the two alleles found at the SNP site. Column 10 shows the amino acid
encoded by the codon iﬁcluding the SNP site, based upon the allele found in the EST. Columns 11-14
show the frequency of allele 1 in four different human populations. An entry of n/d (not detected)
indicates that the frequency of allele 1 in the population was too low to be detected, while n/a (not

available) indicates that the allele frequency was not determined for the population.
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The invention also encompasses CADECM variants. Various embodiments of CADECM
variants can have at least about 80%, at least about 90%, or at least about 95% amino acid sequence
identity to the CADECM amino acid sequence, and can contain at least one functional or structural
characteristic of CADECM.

Various embodiments also encompass polynucleotides which encode CADECM. Ina
particular embodiment, the invention encompasses a polynucleotide sequence comprising a sequence
selected from the group consisting of SEQ ID NO:43-84, which encodes CADECM. The
polynucleotide sequences of SEQ ID NO:43-84, 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 variants of a polynucleotide encoding CADECM. In
particular, such a variant polynucleotide will have at least about 70%, or alternatively at least about
85%, or even at least about 95% polynucleotide sequence identity to a polynucleotide encoding
CADECM. A particular aspect of the invention encompasses a variant of a polynucleotide comprising
a sequence selected from the group consisting of SEQ ID NO:43-84 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:43-84. Any one of the
polynucleotide variants described aBovc can encode a polypeptide which contains at least one
functional or structural characteristic of CADECM.

In addition, or in the alternative, a polynucleotide variant of the invention is a splice variant of a
polynucleotide encoding CADECM. A splice variant may have portions which have significant
sequence identity to a polynucleotide encoding CADECM, but will generally have a greater or lesser
number of nucleotides due to additions or deletions of blocks of sequence arising from alternate
splicing 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 a
polynucleotide encoding CADECM 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 encoding
CADECM. For example, a polynucleotide comprising a sequence of SEQ ID NO:51 and a
polynucleotide comprising a sequence of SEQ ID NO:71 are splice variants of each other; a
polynucleotide comprising a sequence of SEQ ID NO:55 and a polynucleotide comprising a sequence
of SEQ ID NO:56 are splice variants of each other; a polynucleotide comprising a sequence of SEQ

ID NO:58 and a polynucleotide comprising a sequence of SEQ ID NO:59 are splice variants of each
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other; a polynucleotide comprising a sequence of SEQ ID NO:69 and a polynucleotide comprising a
sequence of SEQ ID NO:73 are splice variants of each other; and a polynucleotide comprising a
sequence of SEQ ID NO:67, a polynucleotide comprising a sequence of SEQ ID NO:68 and a
polynucleotide comprising a sequence of SEQ ID NO:84 are splice variants of each other. Any one
of the splice variants described above can encode a polypeptide which contains at least one functional
or structural characteristic of CADECM.

Tt 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 CADECM, some bearing minimal
similarity to the polynucleotide sequences of any known and naturally occurring gene, may be
produced. Thus, the invention contemplates each and every possible variation of polynucleotide
sequence that 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 CADECM, and all such variations are to be considered
as being specifically disclosed.

Although polynucleotides which encode CADECM and its variants are generally-capable of
hybridizing to polynucleotides encoding naturally occurring CADECM under appropriately selected
conditions of stringency, it may be advantageous to produce polynucleotides encoding CADECM 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 CADECM and its derivatives without altering the encoded amino acid sequences include the
production of RNA transcripts having more desirable properties, such as a greater half-life, than
transcripts produced from the naturally occurring sequence. ‘

The invention also encompasses production of polynucleotides which encode CADECM and
CADECM derivatives, or fragments thereof, entirely by synthetic chemistry. After production, the
synthetic polynucleotide 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 mutations into a polynucleotide encoding CADECM or any fragment thereof.

Embodiments of the invention can also include polynucleotides that are capable of hybridizing
to the claimed polynucleotides, and, in particular, to those having the sequences shown in SEQ ID
NO:43-84 and fragmens thereof, under various conditions of stringency (Wahl, G.M. and S.L. Berger
(1987) Methods Enzymol. 152:399-407; Kimmel, A.R. (1987) Methods Enzymol. 152:507-511).
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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 Biosciences, Piscataway NJ), or combinations
of polymerases and proofreading exonucleases such as those found in the ELONGASE amplification
system (Invitrogen, Carlsbad CA). 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 (Amersham Biosciences), or other
systems known in the art. The resulting sequences are analyzed using a variety of algorithms which
are well known in the art (Ausubel et al., supra, ch. 7; Meyers, R.A. (1995) Molecular Biology and
Biotechnology, Wiley VCH, New York NY, pp. 856-853).

The nucleic acids encoding CADECM .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 (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 (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 (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 sequence before performing PCR. Other
methods which may be used to retrieve unknown sequences are known in the art (Parker, J.D. et al.
(1991) Nucleic Acids Res. 19:3055-3060). Additionally, one may use PCR, nested primers, and
PROMOTERFINDER libraries (BD Clontech, Palo Alto CA) to walk genomic DNA. This
procedure avoids the need to screen libraries and is useful in finding intron/exon junctions. For all
PCR-based methods, primers may be designed using commercially available software, such as
OLIGO 4.06 primer analysis software (National Biosciences, Plymouth MN) or another appropriate

program, to be about 22 to 30 nucleotides in length, to have a GC content of about 50% or more, and
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to 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 sequencing small DNA fragments
which may be present in limited amounts in a particular sample.

In another embodiment of the invention, polynucleotides or fragments thereof which encode
CADECM may be cloned in recombinant DNA molecules that direct expression of CADECM, or
fragments or functional equivalents thereof, in appropriate host cells. Due to the inherent degeneracy
of the genetic code, other polynucleotides which encode substantially the same or a functionally
equivalent polypeptides may be produced and used to express CADECM.

The polynucleotides of the invention can be engineered using methods generally known in the
art in order to alter CADECM-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-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 CADECM, 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
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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, polynucleotides encoding CADECM may be synthesized, in whole or
in part, using one or more chemical methods well known in the art (Caruthers, M.H. et al. (1980)
Nucleic Acids Symp. Ser. 7:215-223; Horn, T. et al. (1980) Nucleic Acids Symp. Ser. 7:225-232).
Alternatively, CADECM itself or a fragment thereof may be synthesized using chemical methods
known in the art. For example, peptide synthesis can be performed using various solution-phase or

solid-phase techniques (Creighton, T. (1984) Proteins. Structuses and Molecular Properties, WH

Freeman, New York NY, pp. 55-60; 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 CADECM, 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 (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
(Creighton, supra, pp. 28-53). ‘

In order to express a biologically active CADECM, the polynucleotides encoding CADECM
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
polynucleotides encoding CADECM. Such elements may vary in their strength and specificity.
Specific initiation signals may also be used to achieve more efficient translation of polynucleotides
encoding CADECM. Such signals include the ATG initiation codon and adjacent sequences, €.g. the

Kozak sequence. In cases where a polynucleotide sequence encoding CADECM and its initiation
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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 (Scharf, D. et al. (1994) Results Probl. Cell Differ. 20:125-162).

Methods which are well known to those skilled in the art may be used to construct expression
vectors containing polynucleotides encoding CADECM and appropriate transcriptional and
translational control elements. These methods include in vitro recombinant DNA techniques,
synthetic techniques, and in vivo genetic recombination (Sambrook and Russell, supra, ch. 1-4, and 8;
Ausubel et al., supra, ch. 1, 3, and 15).

A variety of expression vector/host systems may be utilized to contain and express
polynucleotides encoding CADECM. These include, but are not limited to, microorganisms such as
bacteria transformed with recombinant bacteriophage, plasmid, or cosmid DNA expression vectors;
yeast transformed with 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 (Sambrook and Russell, supra; Ausubel et al.,
supra; Van Heeke, G. and S.M. Schuster (1989) J. Biol. Chem. 264:5503-5509; Engelhard, E.K. et al.
(1994) Proc. Natl. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-
1945; Takamatsu, N. (1987) EMBO J. 6:307-311; The McGraw Hill Yearbook of Science and
Technology (1992) McGraw Hill, New York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc.
Natl. Acad. Sci. USA 81:3655-3659; 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 polynucleotides to the targeted organ, tissue, or
cell population (Di Nicola, M. et al. (1998) Cancer Gen. Ther. 5:350-356; Yu, M. et al. (1993) Proc.
Natl. Acad. Sci. USA 90:6340-6344; Buller, R.M. et al. (1985) Nature 317:813-815; McGregor, D.P.
et al. (1994) Mol. Immunol. 31:219-226; Verma, I.M. 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 polynucleotides encoding CADECM. For example, routine cloning,

subcloning, and propagation of polynucleotides encoding CADECM can be achieved using a
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multifunctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT1

plasmid (Invitrogen). Ligation of polynucleotides encoding CADECM 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 (Van Heeke, G. and S.M. Schuster (1989) J. Biol. Chem.
264:5503-5509). When large quantities of CADECM are needed, e.g. for the production of antibodies,
vectors which direct high level expression of CADECM 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 CADECM. A number of vectors
containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH
promoters, may be used in the yeast Saccharomyces cerevisiae or Pichia pastoris. In addition, such
vectors direct either the secretion or intracellular retention of expressed proteins and enable integration
of foreign polynucleotide sequences into the host genome for stable propagation (Ausubel et al.,
supra; Bitter, G.A. et al. (1987) Methods Enzymol. 153:516-544; Scorer, C.A. et al. (1994)
Bio/Technology 12:181-184).

Plant systems may also be used for expression of CADECM. Transcription of
polynucleotides encoding CADECM may be driven by viral promoters, e.g., the 35S and 19S
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 (Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680;,
Broglie, R. et al. (1984) Science 224:838-843; 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 transfection (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, polynucleotides encoding CADECM 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 CADECM in host cells (Logan, J. and T. Shenk (1984) Proc.
Natl. Acad. Sci. USA 81:3655-3659). In addition, transcription enhancers, 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.
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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 (Harrington, J.J. et al. (1997) Nat. Genet. 15:345-355).

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

Any number of selection systems may be used to recover transformed cell lines. These
include, but are not limited to, the herpes simplex virus thymidine kinase and adenine
phosphoribosyltransferase genes, for use in tk and apr cells, respectively (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 pat
confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively (Wigler, M. et al.
(1980) Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. et al. (1981) J. Mol. Biol.
150:1-14). Additional selectable genes have been described, e.g., trpB and hisD, which alter cellular
requirements for metabolites (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; BD Clontech),
B-glucuronidase and its substrate B-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 (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 CADECM is inserted within a marker gene sequence, transformed cells
containing polynucleotides encoding CADECM can be identified by the absence of marker gene

function. Alternatively, a marker gene can be placed in tandem with a sequence encoding CADECM
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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 polynucleotide encoding CADECM and that express
CADECM may be identified by a variety of procedures known to those of skill in the art. These
procedures include, but are not limited to, DNA-DNA or DNA-RNA hybridizations, PCR
amplification, and protein bioassay or immunoassay techniques which include membrane, solution, or
chip based technologies for the detection and/or quantification of nucleic acid or protein sequences.

Immunological methods for detecting and measuring the expression of CADECM using either
specific polyclonal or monoclonal antibodies are known in the art. Examples of such techniques
include enzyme-linked immunosorbent assays (ELISASs), radioimmunoassays (RIAs), and
fluorescence activated cell sorting (FACS). A two-site, monoclonal-based immunoassay utilizing
monoclonal antibodies reactive to two non-interfering epitopes on CADECM is preferred, but a
competitive binding assay may be employed. These and other assays are well known in the art

(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; Pound, J.D. (1998) Immunochemical Protocols, Humana Press, Totowa

NI).

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 CADECM include
oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled nucleotide.
Alternatively, polynucleotides encoding CADECM, or any fragments thereof, may be cloned into a
vector for the production of an mRNA probe. Such vectors are known in the art, are commercially
available, and may be used to synthesize RNA probes in vitro by addition of an appropriate 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 Biosciences,
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 polynucleotides encoding CADECM may be cultured under
conditions suitable for the expression and recovery of the protein from cell culture. The protein
produced by a transformed cell may be secreted or retained intracellularly depending on the sequence

and/or the vector used. As will be understood by those of skill in the art, expression vectors containing
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polynucleotides which encode CADECM may be designed to contain signal sequences which direct
secretion of CADECM 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 polynucleotides 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 characteristic mechanisms for
post-translational activities (e.g., CHO, HeLa, MDCK, HEK?293, 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 polynucleotides
encoding CADECM 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 CADECM protein
containing a heterologous moiety that can be recognized by a commercially available antibody may
facilitate the screening of peptide libraries for inhibitors of CADECM 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 proteins using commercially available monoclonal and polyclonal antibodies that specifically
recognize these epitope tags. A fusjon protein may also be engineered to contain a proteolytic
cleavage site located between the CADECM encoding sequence and the heterologous protein
sequence, so that CADECM may be cleaved away from the heterologous moiety following
purification. Methods for fusion protein expression and purification are discussed in Ausubel et al.
(supra, ch. 10 and 16). A variety of commercially available kits may also be used to facilitate
expression and purification of fusion proteins.

In another embodiment, synthesis of radiolabeled CADECM 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
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example, **S-methionine.

CADECM, fragments of CADECM, or variants of CADECM may be used to screen for
compounds that specifically bind to CADECM. One or more test compounds may be screened for
specific binding to CADECM. In various embodiments, 1, 2, 3, 4, 5, 10, 20, 50, 100, or 200 test
compounds can be screened for specific binding to CADECM. Examples of test compounds can
include antibodies, anticalins, oligonucleotides, proteins (e.g., ligands or receptors), or small molecules.

In related embodiments, variants of CADECM can be used to screen for binding of test
compounds, such as antibodies, to CADECM, a variant of CADECM, or a combination of CADECM
and/or one or more variants CADECM. In an embodiment, a variant of CADECM can be used to
screen for compounds that bind to a variant of CADECM, but not to CADECM having the exact
sequence of a sequence of SEQ ID NO: 1-42. CADECM variants used to perform such screening
can have a range of about 50% to about 99% sequence identity to CADECM, with various
embodiments having 60%, 70%, 75%, 80%, 85%, 90%, and 95%‘ sequence identity.

| In an embodiment, a compound identified in a screen for specific binding to CADECM can be
closely related to the natural ligand of CADECM, e.g., a ligand or fragment thereof, a natural
substrate, a structural or functional mimetic, or a natural binding partner (Coligan, J.E. et al. (1991)
Current Protocols in Immunology 1(2):Chapter 5). In another embodiment, the compound thus
identified can be a natural ligand of a receptor CADECM (Howard, A.D. et al. (2001) Trends
Pharmacol. Sci.22:132-140; Wise, A. et al. (2002) Drug Discovery Today 7:235-246).

In other embodiments, a compound identified in a screen for specific binding to CADECM
can be closely related to the natural receptor to which CADECM binds, at least a fragment of the
receptor, or a fragment of the receptor including all or a portion of the ligand binding site or binding
pocket. For example, the compound may be a receptor for CADECM which is capable of
propagating a signal, or a decoy receptor for CADECM which is not capable of propagating a signal
(Ashkenazi, A. and V.M. Divit (1999) Curr. Opin. Cell Biol. 11:255-260; Mantovani, A. et al. (2001)
Trends Immunol. 22:328-336). The compound can be rationally designed using known techniques.
Examples of such techniques include those used to construct the compound etanercept (ENBREL;;
Amgen Inc., Thousand Oaks CA), which is efficacious for treating rheumatoid arthritis in humans.
Etanercept is an engineered p75 tumor necrosis factor (TNF) receptor dimer linked to the Fc portion
of human IgG, (Taylor, P.C. et al. (2001) Curr. Opin. Immunol. 13:611-616).

In one embodiment, two or more antibodies having similar or, alternatively, different
specificities can be screered for specific binding to CADECM, fragments of CADECM, or variants

of CADECM. The binding specificity of the antibodies thus screened can thereby be selected to
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identify particular fragments or variants of CADECM. In one embodiment, an antibody can be
selected such that its binding specificity allows for preferential identification of specific fragments or
variants of CADECM. In another embodiment, an antibody can be selected such that its binding
specificity allows for preferential diagnosis of a specific disease or condition having increased,
decreased, or otherwise abnormal production of CADECM.

In an embodiment, anticalins can be screened for specific binding to CADECM, fragments of
CADECM, or variants of CADECM. Anticalins are ligand-binding proteins that have been
constructed based on a lipocalin scaffold (Weiss, G.A. and H.B. Lowman (2000) Chem. Biol. 7:R177-
R184; Skerra, A. (2001) J. Biotechnol. 74:257-275). The protein architecture of lipocalins can include
a beta-barrel having eight antiparallel beta-strands, which supports four loops at its open end. These
loops form the natural ligand-binding site of the lipocalins, a site which can be re-engineered in vitro
by amino acid substitutions to impart novel binding specificities. The amino acid substitutions can be
made using methods known in the art or described herein, and can include conservative substitutions
(e.g., substitutions that do not alter binding specificity) or substitutions that modestly, moderately, or
significantly alter binding specificity.

In one embodiment, screening for compounds which specifically bind to, stimulate, or inhibit
CADECM involves producing appropriate cells which express CADECM, either as a secreted protein
or on the cell membrane. Preferred cells can include cells from mammals, yeast, Drosophila, or E.
coli. Cells expressing CADECM or cell membrane fractions which contain CADECM are then
contacted with a test compound and binding, stimulation, or inhibition of activity of either CADECM 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 CADECM, either in
solution or affixed to a solid support, and detecting the binding of CADECM to the compound.
Alternatively, the assay may detect or measure binding of a test compound in the presence ofa
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.

An assay can be used to assess the ability of a compound to bind to its natural ligand and/or to
inhibit the binding of its natural ligand to its natural receptors. Examples of such assays include radio-
labeling assays such as those described in U.S. Patent No. 5,914,236 and U.S. Patent No. 6,372,724.

In a related embodiment, one or more amino acid substitutions can be introduced into a polypeptide
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compound (such as a receptor) to improve or alter its ability to bind to its natural ligands (Matthews,
D.J. and J.A. Wells. (1994) Chem. Biol. 1:25-30). In another related embodiment, one or more amino
acid substitutions can be introduced into a polypeptide compound (such as a ligand) to improve or alter
its ability to bind to its natural receptors (Cunningham, B.C. and J.A. Wells (1991) Proc. Natl. Acad.
Sci. USA 88:3407-3411; Lowman, H.B. et al. (1991) J. Biol. Chem. 266:10982-10988).

CADECM, fragments of CADECM, or variants of CADECM may be used to screen for
compounds that modulate the activity of CADECM. Such compounds may include agonists,
antagonists, or partial or inverse agonists. In one embodiment, an assay is performed under conditions
permissive for CADECM activity, wherein CADECM is combined with at least one test compound,
and the activity of CADECM in the presence of a test compound is compared with the activity of
CADECM in the absence of the test compound. A change in the activity of CADECM in the
presence of the test compound is indicative of a compound that modulates the activity of CADECM.
Alternatively, a test compound is combined with an in vitro or cell-free system comprising CADECM
under conditions suitable for CADECM activity, and the assay is performed. In either of these
assays, a test compound which modulates the activity of CADECM 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 CADECM or their mammalian homologs
may be “knocked out” in an animal model system using homologous recombination in embryonic stem
(ES) cells. Such techniques are well known in the art and are useful for the generation of animal
models of human disease (see, e.g., U.S. Patent No. 5,175,383 and U.S. Patent No. 5,767,337). For
example, mouse ES cells, such as the mouse 129/Sv]J 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, e.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.
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Polynucleotides encoding CADECM 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 CADECM 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
of a polynucleotide encoding CADECM 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 CADECM, e.g., by secreting CADECM 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 CADECM and cell adhesion and extracellular matrix proteins. In addition, examples of
tissues expressing CADECM can be found in Table 6 and can also be found in Example XI.
Therefore, CADECM appears to play a role in immune system disorders, neurological disorders,
developmental disorders, connective tissue disorders, and cell proliferative disorders, including cancer.
In the treatment of disorders associated with increased CADECM expression or activity, it is desirable
to decrease the expression or activity of CADECM. In the treatment of disorders associated with
decreased CADECM expression or activity, it is desirable to increase the expression or activity of
CADECM.

Therefore, in one embodimg:nt, CADECM 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 CADECM. Examples of such disorders include, but are not limited to, an immune system
disorder, such as acquired immunodeficiency syndrome (AIDS), X-linked agammaglobinemia of
Bruton, common variable immunodeficiency (CVI), DiGeorge’s syndrome (thymic hypoplasia), thymic
dysplasia, isolated IgA deficiency, severe combined immunodeficiency disease (SCID),
immunodeficiency with thrombocytopenia and eczema (Wiskott-Aldrich syndrome), Chediak-Higashi
syndrome, chronic granulomatous diseases, hereditary angioneurotic edema, immunodeficiency
associated with Cushing’s disease, Addison’s disease, adult respiratory distress syndrome, allergies,

ankylosing spondylitis, amyloidosis, anemia, asthma, atherosclerosis, autoimmune hemolytic anemia,
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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, theumatoid arthritis, scleroderma,
Sjégren’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 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
Gerstmann-Straussler-Scheinker syndrome, fatal familial insomnia, nutritional and metabolic diseases
of the nervous system, neurofibromatosis, tuberous sclerosis, cerebelloretinal hemangioblastomatosis,
encephalotrigeminal syndrome, mental retardation 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
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; a developmental disorder, such as renal tubular acidosis, anemia,
Cushing’s syndrome, achondroplastic dwarfism, Duchenne and Becker muscular dystrophy, epilepsy,
gonadal dysgenesis, WAGR syndrome (Wilms’ tumor, aniridia, genitourinary abnormalities, and mental
retardation), Smith-Magenis syndrome, myelodysplastic syndrome, hereditary mucoepithelial dysplasia,
hereditary keratodermas, hereditary neuropathies such as Charcot-Marie-Tooth disease and

neurofibromatosis, hypothyroidism, hydrocephalus, seizure disorders such as Syndenham's chorea and
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cerebral palsy, spina bifida, anencephaly, craniorachischisis, congenital glaucoma, cataract, and
sensorineural hearing loss; a connective tissue disorder, such as osteogenesis imperfecta, Ehlers-
Danlos syndrome, chondrodysplasias, Marfan syndrome, Alport syndrome, familial aortic aneurysm,
achondroplasia, mucopolysaccharidoses, osteoporosis, osteopetrosis, Paget’s disease, rickets,
osteomalacia, hyperparathyroidism, renal osteodystrophy, osteonecrosis, osteomyelitis, osteoma,
osteoid osteoma, osteoblastoma, osteosarcoma, osteochondroma, chondroma, chondroblastoma,
chondromyxoid fibroma, chondrosarcoma, fibrous cortical defect, nonossifying fibroma, fibrous
dysplasia, fibrosarcoma, malignant fibrous histiocytoma, Ewing’s sarcoma, primitive neuroectodermal
tumor, giant cell tumor, osteoarthritis, theumatoid arthritis, ankylosing spondyloarthritis, Reiter’s
syndrome, psoriatic arthritis, enteropathic arthritis, infectious arthritis, gout, gouty arthritis, calcium
pyrophosphate crystal deposition disease, ganglion, synovial cyst, villonodular synovitis, systemic
sclerosis, Dupuytren’s contracture, hepatic fibrosis, lupus erythematosus, mixed connective tissue
disease, epidermolysis bullosa simplex, bullous congenital ichthyosiform erythroderma (epidermolytic
hyperkeratosis), non-epidermolytic and epidermolytic palmoplantar keratoderma, ichthyosis bullosa of
Siemens, pachyonychia congenita, and white sponge nevus; and a cell proliferative disorder, such as
actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirrhosis, hepatitis, mixed connective tissue
disease (MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis,
primary thrombocythemia, Tangier disease, and cancers including adenocarcinoma, leukemia,
lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of the adrenal
gland, bladder, bone, bone marrow, brain, breast, cervix, colon, gall bladder, ganglia, gastrointestinal
tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands,
skin, spleeﬂ, testis, thymus, thyroid, and uterus.

In another embodiment, a vector capable of expressing CADECM 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 CADECM including, but not limited to, those described above.

In a further embodiment, a composition comprising a substantially purified CADECM 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 CADECM including, but not limited to,
those provided above.

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

In a further embodiment, an antagonist of CADECM may be administered to a subject to treat
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or prevent a disorder associated with increased expression or activity of CADECM. Examples of
such disorders include, but are not limited to, those immune system disorders, neurological disorders,
developmental disorders, connective tissue disorders, and cell proliferaﬁve disorders, including cancer
described above. In one aspect, an antibody which specifically binds CADECM 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 CADECM.

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

In other embodiments, any protein, agonist, antagonist, antibody, complementary sequence, or
vector embodiments 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 CADECM may be produced using methods which are generally known in
the art. In particular, purified CADECM may be used to produce antibodies or to screen libraries of
pharmaceutical agents to identify those which specifically bind CADECM. Antibodies to CADECM
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. In an embodiment, neutralizing antibodies (i.e., those
which inhibit dimer formation) can be used therapeutically. Single chain antibodies (e.g., from camels
or llamas) may be potent enzyme inhibitors and may have application in the design of peptide mimetics,
and in the development of immuno-adsorbents and biosensors (Muyldermans, S. (2001) J. 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 CADECM 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
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especially preferable.

It is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to
CADECM 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 substantially identical to a portion of the amino acid sequence of the natural protein.
Short stretches of CADECM 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 CADECM 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
limited to, the hybridoma technique, the human B-cell hybridoma technique, and the EBV-hybridoma
technique (Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al. (1985) J. Immunol. Methods
81:31-42; Cote, R.J. et al. (1983) Proc. Natl. Acad. Sci. USA 80:2026-2030; 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 (Morrison, S.L. et al. (1984) Proc. Natl. Acad.
Sci. USA 81:6851-6855; Neuberger, ML.S. et al. (1984) Nature 312:604-608; 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 CADECM-specific single chain
antibodies. Antibodies with related specificity, but of distinct idiotypic composition, may be generated
by chain shuffling from random combinatorial immunoglobulin libraries (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 immunoglobulin libraries or panels of highly specific binding reagents as disclosed in
the literature (Orlandi, R. et al. (1989) Proc. Natl. Acad. Sci. USA 86:3833-3837; Winter, G. et al.
(1991) Nature 349:293-299).

Antibody fragments which contain specific binding sites for CADECM 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 (Huse, W.D. et
al. (1989) Science 246:1275-1281).

Various immunoassays may be used for screening to identify antibodies having the desired
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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 CADECM and its
specific antibody. A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive
to two non-interfering CADECM 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 CADECM. Affinity is expressed as an
association constant, K,, which is defined as the molar concentration of CADECM-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 CADECM epitopes, represents the average affinity, or avidity, of the antibodies
for CADECM. The K, determined for a preparation of monoclonal antibodies, which are
monospecific for a particular CADECM 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 CADECM-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 CADECM,
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 CADECM-antibody
complexes. Procedures for evaluating antibody specificity, titer, and avidity, and guidelines for
antibody quality and usage in various applications, are generally available (Catty, supra; Coligan et al.,
supra).

In another embodiment of the invention, polynucleotides encoding CADECM, 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

CADECM. Such technology is well known in the art, and antisense oligonucleotides or larger
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fragments can be designed from various locations along the coding or control regions of sequences
encoding CADECM (Agrawal, S., ed. (1996) Antisense Therapeutics, Humana Press, 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 (Slater, J.E. et
al. (1998) J. Allergy Clin. Immunol. 102:469-475; Scanlon, K.J. et al. (1995) FASEB J. 9:1288-1296).
Antisense sequences can also be introduced intracellularly through the use of viral vectors, such as
retrovirus and adeno-associated virus vectors (Miller, A.D. (1990) Blood 76:271-278; Ausubel et al.,
supra; Uckert, W. and W. Walther (1994) Pharmacol. Ther. 63:323-347). Other gene delivery
mechanisms include liposome-derived systems, artificial viral envelopes, and other systems known in
the art (Rossi, J.J. (1995) Br. Med. Bull. 51:217-225; Boado, R.J. et al. (1998) J. Pharm. Sci. 87:1308-
1315; Morris, M.C. et al. (1997) Nucleic Acids Res. 25:2730-2736).

In another embodiment of the invention, polynucleotides encoding CADECM 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, LM. and N. Somia (1997) Nature 389:239-242)), (ii)
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 CADECM expression or regulation causes disease, the
expression of CADECM from an appropriate population of transduced cells may alleviate the clinical
manifestations caused by the genetic deficiency.

In a further embodiment of the invention, diseases or disorders caused by deficiencies in
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CADECM are treated by constructing mammalian expression vectors encoding CADECM and
introducing these vectors by mechanical means into CADECM-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 CADECM 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 (BD Clontech, Palo Alto CA).
CADECM may be expressed using (i) a constitutively active promoter, (e.g., from cytomegalovirus
(CMV), Rous sarcoma virus (RSV), SV40 virus, thymidine kinase (TK), or B-actin genes), (ii) an
inducible promoter (e.g., the tetracycline-regulated promoter (Gossen, M. and H. Bujard (1992) Proc.
Natl. Acad. Sci. USA 89:5547-5551; Gossen, M. et al. (1995) Science 268:1766-1769; Rossi, F.M.V.
and H.M. 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 (iii) a tissue-specific promoter or the native
promoter of the endogenous gene encoding CADECM from a normal individual.

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

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

sequences required for efficient vector propagation. Retrovirus vectors (e-g-» PFB and PFBNEO) are
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commercially available (Stratagene) and are based on published data (Riviere, I. 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 an embodiment, an adenovirus-based gene therapy delivery system is used to deliver
polynucleotides encoding CADECM to cells which have one or more genetic abnormalities with
respect to the expression of CADECM. 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, .M. and N. Somia (1997; Nature 18:389:239-242).

In another embodiment, a herpes-based, gene therapy delivery system is used to deliver
polynucleotides encoding CADECM to target cells which have one or more genetic abnormalities with
respect to the expression of CADECM. The use of herpes simplex virus (HSV)-based vectors may
be especially valuable for introducing CADECM 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
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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). The manipulation of cloned herpesvirus sequences, the generation of
recombinant virus following the transfection of multiple plasmids containing different segments of the
Jarge 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 embodiment, an alphavirus (positive, single-stranded RNA virus) vector is used to
deliver polynucleotides encoding CADECM to target cells. The biology of the prototypic alphavirus,
Semliki Forest Virus (SEV), has been studied extensively and gene transfer vectors have been based
on the SEV genome (Garoff, H. and K.-J. Li (1998) Curr. Opin. Biotechnol. 9:464-469). 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 CADECM into the
alphavirus genome in place of the capsid-coding region results in the production of a large number of
CADECM-coding RNAs and the synthesis of high levels of CADECM 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 varjant of Sindbis virus
(SIN) indicates that the lytic replication of alphaviruses can be altered to suit the needs of the gene
therapy application (Dryga, S.A. et al. (1997) Virology 228:74-83). The wide host range of
alphaviruses will allow the introduction of CADECM 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 (Gee, J.E. et al. (1994) in Huber, B.E. and B.I. Carr, Molecular and
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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 RNA molecules encoding CADECM.

Specific ribozyme cleavage sites within any potential RNA target are initially identified by
scanning the target molecule for ribozyme cleavage sites, including the following sequences: GUA,
GUU, and GUC. Once identified, short RNA sequences of between 15 and 20 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 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 molecules encoding
CADECM. Such DNA sequences may be incorporated into a wide variety of vectors with suitable
RNA polymerase promoters such as T7 or SP6. Alternatively, these cDNA constructs that
synthesize complementary RNA, constitutively or inducibly, can be 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-methyl 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 endonucieases.

In other embodiments of the invention, the expression of one or more selected polynucleotides
of the present invention can be altered, inhibited, decreased, or silenced using RNA interference

(RNAI) or post-transcriptional gene silencing (PTGS) methods known in the art. RNAI is a post-
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transcriptional mode of gene silencing in which double-stranded RNA (dsRNA) introduced {nto a
targeted cell specifically suppresses the expression of the homologous gene (i.e., the gene bearing the
sequence complementary to the dsRNA). This effectively knocks out or substantially reduces the
expression of the targeted gene. PTGS can also be accomplished by use of DNA or DNA fragments
as well. RNAi methods are described by Fire, A. et al. (1998; Nature 391:806-811) and Gura, T.
(2000; Nature 404:804-808). PTGS can also be initiated by introduction of a complementary segment
of DNA into the selected tissue using gene delivery and/or viral vector delivery methods described
herein or known in the art.

RNAi can be induced in mammalian cells by the use of small interfering RNA also known as
siRNA. siRNA are shorter segments of dsRNA (typically about 21 to 23 nucleotides in length) that
result in vivo from cleavage of introduced dsRNA by the action of an endogenous ribonuclease.
siRNA appear to be the mediators of the RNAI effect in mammals. The most effective siRNAs
appear to be 21 nucleotide dsRNAs with 2 nucleotide 3' overhangs. The use of siRNA for inducing
RNAIi in mammalian cells is described by Elbashir, S.M. et al. (2001; Nature 411:494-498).

siRNA can be generated indirectly by introduction of dsRNA into the targeted cell.
Alternatively, siRNA can be synthesized directly and introduced into a cell by transfection methods
and agents described herein or known in the art (such as liposome-mediated transfection, viral vector
methods, or other polynucleotide delivery/introductory methods). Suitable siRNAs can be selected by
examining a transcript of the target polynucleotide (e.g., mRNA) for nucleotide sequences
downstream from the AUG start codon and recording the occurrence of each nucleotide and the 3'
adjacent 19 to 23 nucleotides as potential siRNA target sites, with sequences having a 21 nucleotide
length being preferred. Regions to be avoided for target siRNA sites include the 5' and 3' untranslated
regions (UTRs) and regions near the start codon (within 75 bases), as these may be richer in
regulatory protein binding sites. UTR—binding proteins and/or translation initiation complexes may
interfere with binding of the siRNP endonuclease complex. The selected target sites for siRNA can
then be compared to the appropriate genome database (e.g., human, etc.) using BLAST or other
sequence comparison algorithms known in the art. Target sequences with significant homology to
other coding sequences can be eliminated from consideration. The selected siRNAs can be produced
by chemical synthesis methods known in the art or by in vitro transcription using commercially
available methods and kits such as the SILENCER siRNA construction kit (Ambion, Austin TX).

In alternative embodiments, long-term gene silencing and/or RNAi effects can be induced in
selected tissue using expression vectors that continuously express siRNA. This can be accomplished

using expression vectors that are engineered to express hairpin RNAs (shRNAs) using methods
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known in the art (see, e.g., Brummelkamp, T.R. et al. (2002) Science 296:550-553; and Paddison, P.J.
et al. (2002) Genes Dev. 16:948-958). In these and related embodiments, shRNAs can be delivered to
target cells using expression vectors known in the art. An example of a suitable expression vector for
delivery of siRNA is the PSILENCER1.0-U6 (circular) plasmid (Ambion). Once delivered to the
target tissue, SIRNAs are processed in vivo into siRNA-like molecules capable of carrying out gene-
specific silencing. |

In various embodiments, the expression levels of genes targeted by RNAi or PTGS methods
can be determined by assays for mRNA and/or protein analysis. Expression levels of the mRNA of a
targeted gene can be determined, for example, by northern analysis methods using the
NORTHERNMAX-GLY kit (Ambion); by microarray methods; by PCR methods; by real time PCR
methods; and by other RNA/polynucleotide assays known in the art or described herein. Expression
levels of the protein encoded by the targeted gene can be determined, for example, by microarray
methods; by polyacrylamide gel electrophoresis; and by Western analysis using standard techniques
known in the art.

An additional embodiment of the invention encompasses a method for screening for a
compound which is effective in altering expression of a polynucleotide encoding CADECM.
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 CADECM
egpression or activity, a compound which specifically inhibits expression of the polynucleotide
encoding CADECM may be therapgutically useful, and in the treatment of disorders associated with
decreased CADECM expression or activity, a compound which specifically promotes expression of
the polynucleotide encoding CADECM may be therapeutically useful.

In various embodiments, one or more 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
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polynucleotide encoding CADECM is exposed to at least onc 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
CADECM 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 of the polynucleotide encoding CADECM. 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) or a human cell line such as HeLa
cell (Clarke, MLL. et al. (2000) Biochem. Biophys. Res. Commun. 268:8-13). A particular
embodiment of the present invention involves screening a combinatorial library of oligonucleotides
(such as 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 (Goldman, C.K. et al. (1997) Nat. Biotechnol. 15:462-
466). .

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

An additional embodiment of the invention relates to the administration of a composition which
generally comprises an active ingredient formulated with a pharmaceutically acceptable excipient.
Excipients may include, for example, sugars, starches, 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

CADECM, antibodies to CADECM, and mimetics, agonists, antagonists, or inhibitors of CADECM.
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In various embodiments, the compositions described herein, such as pharmaceutical
compositions, 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
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.
et al., U.S. Patent No. 5,997,848). Pulmonary delivery allows 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 intracellular delivery of
macromolecules comprising CADECM or fragments thereof. For example, liposome preparations
containing a cell-impermeable macromolecule may promote cell fusion and intracellular delivery of the
macromolecule. Alternatively, CADECM 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 ce}ls, or in animal models such as mice, rats, rabbits, dogs, monkeys,
or pigs. An animal model may also be used to determine the appropriate concentration range and
route of administration. Such information can then be used to determine useful doses and routes for
administration in humans.

A therapeutically effective dose refers to that amount of active ingredient, for example
CADECM or fragments thereof, antibodies of CADECM, and agonists, antagonists or inhibitors of
CADECM, 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 EDj, (the dose therapeutically effective in 50% of the population) or LDy, (the

dose lethal to 50% of the population) statistics. The dose ratio of toxic to therapeutic effects is the
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therapeutic index, which can be expressed as the LDsy/EDj; 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 ED, with little or no toxicity.
The dosage varies within this range depending upon the dosage form employed, the sensitivity of the
patient, and the route of administration.

The exact dosage will be determined by the practitioner, in light of factors related to the
subject requiring treatment. Dosage and administration are adjusted to provide sufficient levels of the
active moiety or to maintain the desired effect. Factors which may be taken into account include the
severity of the disease state, the general health of the subject, the age, weight, and gender of the
subject, time and frequency of administration, drug combination(s), reaction sensitivities, and response
to therapy. Long-acting compositions may be administered every 3 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 ug to 100,000 4.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 CADECM may be used for the
diagnosis of disorders characterized by expression of CADECM, or in assays to monitor patients being
treated with CADECM or agonists, antagonists, or inhibitors of CADECM. Antibodies useful for
diagnostic purposes may be prepared in the same manner as described above for therapeutics.
Diagnostic assays for CADECM include methods which utilize the antibody and a label to detect (
CADECM 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 CADECM, including ELISAs, RIAs, and FACS, are
known in the art and provide a basis for diagnosing altered or abnormal levels of CADECM
expression. Normal or standard values for CADECM expression are established by combining body

fluids or cell extracts taken from normal mammalian subjects, for example, human subjects, with
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antibodies to CADECM under conditions suitable for complex formation. The amount of standard
complex formation may be quantitated by various methods, such as photometric means. Quantities of
CADECM 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, polynucleotides encoding CADECM may be used for
diagnostic purposes. The polynucleotides which may be used include oligonucleotides, complementary
RNA and DNA molecules, and PNAs. The polynucleotides may be used to detect and quantify gene
expression in biopsied tissues in which expression of CADECM may be correlated with disease. The
diagnostic assay may be used to determine absence, presence, and excess expression of CADECM,
and to monitor regulation of CADECM levels during therapeutic intervention.

In one aspect, hybridization with PCR probes which are capable of detecting polynucleotides,
including genomic sequences, encoding CADECM or closely related molecules may be used to
identify nucleic acid sequences which encode CADECM. 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 CADECM, 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 CADECM 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:43-84
or from genomic sequences including promoters, enhancers, and introns of the CADECM gene.

Means for producing specific hybridization probes for polynucleotides encoding CADECM
include the cloning of polynucleotides encoding CADECM or CADECM 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 32p or ¥S, or by enzymatic labels,
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the like.

Polynucleotides encoding CADECM may be used for the diagnosis of disorders associated
with expression of CADECM. Examples of such disorders include, but are not limited to, an immune
system disorder, such as acquired immunodeficiency syndrome (AIDS), X-linked agammaglobinemia

of Bruton, common variable immunodeficiency (CVI), DiGeorge’s syndrome (thymic hypoplasia),
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thymic dysplasia, isolated IgA deficiency, severe combined immunodeficiency disease (SCID),
immunodeficiency with thrombocytopenia and eczema (Wiskott-Aldrich syndrome), Chediak-Higashi
syndrome, chronic granulomatous diseases, hereditary angioneurotic edema, immunodeficiency
associated with Cushing’s disease, 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, hypereosinophilia, irritable bowel syndrome,
multiple sclerosis, myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis,
osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s syndrome, theumatoid 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 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
Gerstmann-Straussler-Scheinker syndrome, fatal familial insomnia, nutritional and metabolic diseases
of the nervous system, neurofibromatosis, tuberous sclefosis, cerebelloretinal hemangioblastomatosis,
encephalotrigeminal syndrome, mental retardation 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
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; a developmental disorder, such as renal tubular acidosis, anemia,
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Cushing’s syndrome, achondroplastic dwarfism, Duchenne and Becker muscular dystrophy, epilepsy,
gonadal dysgenesis, WAGR syndrome (Wilms’ tumor, aniridia, genitourinary abnormalities, and mental
retardation), Smith-Magenis syndrome, myelodysplastic syndrome, hereditary mucoepithelial dysplasia,
hereditary keratodermas, hereditary neuropathies such as Charcot-Marie-Tooth disease and
neurofibromatosis, hypothyroidism, hydrocephalus, seizure disorders such as Syndenham's chorea and
cerebral palsy, spina bifida, anencephaly, craniorachischisis, congenital glaucoma, cataract, and
sensorineural hearing loss; a connective tissue disorder, such as osteogenesis imperfecta, Ehlers-
Danlos syndrome, chondrodysplasias, Marfan syndrome, Alport syndrome, familial aortic aneurysm,
achondroplasia, mucopolysaccharidoses, osteoporosis, osteopetrosis, Paget’s disease, rickets,
osteomalacia, hyperparathyroidism, renal osteodystrophy, osteonecrosis, osteomyelitis, osteoma,
osteoid osteoma, osteoblastoma, osteosarcoma, osteochondroma, chondroma, chondroblastoma,
chondromyxoid fibroma, chondrosarcoma, fibrous cortical defect, nonossifying fibroma, fibrous
dysplasia, fibrosarcoma, malignant fibrous histiocytoma, Ewing’s sarcoma, primitive neuroectodermal
tumor, giant cell tumor, osteoarthritis, theumatoid arthritis, ankylosing spondyloarthritis, Reiter’s
syndrome, psoriatic arthritis, enteropathic arthritis, infectious arthritis, gout, gouty arthritis, calcium
pyrophosphate crystal deposition disease, ganglion, synovial cyst, villonodular synovitis, systemic
sclerosis, Dupuytren’s contracture, hepatic fibrosis, lupus erythematosus, mixed connective tissue ‘
disease, epidermolysis bullosa simplex, bullous congenital ichthyosiform erythroderma (epidermolytic
hyperkeratosis), non-epidermolytic and epidermolytic palmoplantar keratoderma, ichthyosis bullosa of
Siemens, pachyonychia congenita, and white sponge nevus; and a cell proliferative disorder, such as
actinic keratosis, arteriosclerosis, atherosclefosis, bursitis, cirrhosis, hepatitis, mixed connective tissue
disease (MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis,
primary thrombocythemia, Tangier disease, and cancers including adenocarcinoma, leukemia,
lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of the adrenal
gland, bladder, bone, bone marrow, brain, breast, cervix, colon, gall bladder, ganglia, gastrointestinal
tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands,
skin, spleen, testis, thymus, thyroid, and uterus. Polynucleotides encoding CADECM 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 microarrays utilizing fluids or tissues from
patients to detect altered CADECM expression. Such qualitative or quantitative methods are well
known in the art.

In a particular embodiment, polynucleotides encoding CADECM may be used in assays that

detect the presence of associated disorders, particularly those mentioned above. Polynucleotides
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complementary to sequences encoding‘ CADECM 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 polynucleotides encoding
CADECM 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
CADECM, 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 CADECM, under conditions suitable for hybridization or
amplification. Standard hybridization may be quantified by comparing the values obtained from normal
subjects with values from an experiment in which a known amount of a substantially purified
polynucleotide is used. Standard values obtained in this manner may be 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
of the disease, or may provide a means for detecting the disease prior to the appearance of actual
clinical symptoms. A more definitive diagnosis of this type may allow health professionals to employ
preventative measures or aggressive treatment earlier, thereby preventing the development or further
progression of the cancer.

Additional diagﬁostic uses for oligonucleotides designed from the sequences encoding
CADECM 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 CADECM, or a fragment of a polynucleotide complementary to the polynucleotide encoding

CADECM, and will be employed under optimized conditions for identification of a specific gene or



10

15

20

25

30

WO 2004/015396 PCT/US2003/025418

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 polynucleotides encoding
CADECM 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
polynucleotides encoding CADECM 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
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 ALOXS 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
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(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 CADECM include
radiolabeling or biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating
results from standard curves (Melby, P.C. et al. (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
polynucleotides 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 pérticular, 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, CADECM, fragments of CADECM, or antibodies specific for
CADECM may be used as elements on a microarray. The microarray may be used to monitor or
measure protein-protein interactions, drug-target interactions, and gene expression profiles, as
described above.

A particular embodiment relates to the use of the polynucleotides of the present invention to
generate a transcript image of a tissue or cell type. A transcript image represents the global pattern of
gene expression by a 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 (Seilhamer et al., “Comparative Gene Transcript Analysis,” U.S. Patent No. 5,840,484,
hereby 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
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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). 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 large number of genes and
gene families. Ideally, a genome-wide measurement of expression provides the highest quality
signature. Even genes whose expression is not altered by any tested compounds are important as
well, as the levels of expression of these genes are used to normalize the rest of the expression data.
The normalization 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 Environmental Health Sciences, released February 29, 2000, available at
niehs.nih.gov/oc/news/toxchip.htm). Therefore, it is important and desirable in toxicological screening
using toxicant signatures to include all expressed gene sequences.

In an embodiment, the toxicity of a test compound can be 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 the test compound in the treated sample.

Another embodiment relates to the use of the polypeptides disclosed herein 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
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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 interest. In some cases, further sequence data
may be obtained for definitive protein identification.

- A proteomic profile may also be generated using antibodies specific for CADECM to quantify
the levels of CADECM expression. In one embodiment, the antibodies are used as elements on a
microarray, and protein expression levels are quantified by contacting the microarray with 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 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
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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 presént 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 (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 W095/25116; Shalon, D. et al. (1995)
PCT application W095/35505; Heller, R.A. et al. (1997) Proc. Natl. Acad. Sci. USA 94:2150-2155;
Heller, MLJ. et al. (1997) U.S. Patent No. 5,605,662). Various types of microarrays are well known
and thoroughly described in Schena, M., ed. (1999; DNA Microarrays: A Practical Approach, Oxford

University Press, London).

In another embodiment of the invention, nucleic acid sequences encoding CADECM may be
used to generate hybridization probes useful in mapping the naturally occurring genomic sequence.
Either coding or noncoding sequences may be used, and in some instances, noncoding sequences may
be preferable over coding sequences. For example, conservation of a coding sequence among
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
(HACs), yeast artificial chromosomes (YACs), bacterial artificial chromosomes (BAC:s), bacterial P1
constructions, or single chromosome cDNA libraries (Harrington, J.J. et al. (1997) Nat. Genet. 15:345-
355: Price, C.M. (1993) Blood Rev. 7:127-134; Trask, B.J. (1991) Trends Genet. 7:149-154). Once
mapped, the nucleic acid sequences 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) (Lander, E.S. and D. Botstein (1986) Proc. Natl.
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Acad. Sci. USA 83:7353-7357).

Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic
map data (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 CADECM 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 11q22-23, any
sequences mapping to that area may represent associated or regulatory genes for further investigation
(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, CADECM, 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 suppo£t, borne on a cell surface, or located intracellularly. The formation of binding complexes
between CADECM 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 (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 CADECM, or fragments thereof, and washed.
Bound CADECM is then detected by methods well known in the art. Purified CADECM 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 CADECM specifically compete with a test compound for binding

CADECM. In this manner, antibodies can be used to detect the presence of any peptide which
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shares one or more antigenic determinants with CADECM.

In additional embodiments, the nucleotide sequences which encode CADECM 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. 60/403,781, U.S. Ser. No. 60/407,034, U.S. Ser. No. 60/410,566, U.S. Ser.
No. 60/413,482, U.S. Ser. No. 60/413,890, U.S. Ser. No. 60/424,904, and U.S. Ser. No. 60/426,222,

are hereby expressly incorporated by reference.

EXAMPLES
L Construction of cDNA Libraries

Incyte cDNAs are derived from cDNA libraries described in the LIFESEQ database (Incyte,
Palo Alto CA). Some tissues are homogenized and lysed in guanidinium isothiocyanate, while others
are homogenized and lysed in phenol or in a suitable mixture of deﬁaturants, such as TRIZOL
(Invitrogen), a monophasic solution of phenol and guanidine isothiocyanate. The resulting lysates are
centrifuged over CsCl cushions or extracted with chloroform. RNA is precipitated from the lysates
with either isopropanol or sodium acetate and ethanol, or by other routine methods.

Phenol extraction and precipitation of RNA are repeated as necessary to increase RNA
purity. In some cases, RNA is treat.ed with DNase. For most libraries, poly(A)+ RNA is isolated
using oligo d(T)-coupled paramagnetic particles (Promega), OLIGOTEX latex particles (QIAGEN,
Chatsworth CA), or an OLIGOTEX mRNA purification kit (QIAGEN). Alternatively, RNA is
isolated directly from tissue lysates using other RNA isolation kits, €.g., the POLY(A)PURE mRNA
purification kit (Ambion, Austin TX).

In some cases, Stratagene is provided with RNA and constructs the corresponding cDNA
libraries. Otherwise, cDNA is synthesized and cDNA libraries are constructed with the UNIZAP
vector system (Stratagene) or SUPERSCRIPT plasmid system (Invitrogen), using the recommended
procedures or similar methods known in the art (Ausubel et al., supra, ch. 5). Reverse transcription is

initiated using oligo d(T) or random primers. Synthetic oligonucleotide adapters are ligated to double
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stranded cDNA, and the cDNA is digested with the appropriate restriction enzyme or enzymes. For
most libraries, the cDNA is size-selected (300-1000 bp) using SEPHACRYL 51000, SEPHAROSE
CL2B, or SEPHAROSE CL4B column chromatography (Amersham Biosciences) or preparative
agarose gel electrophoresis. cDNAs are ligated into compatible restriction enzyme sites of the
polylinker of a suitable plasmid, e.g., PBLUESCRIPT plasmid (Stratagene), PSPORT1 plasmid
(Invitrogen, Carlsbad CA), PCDNAZ2.1 plasmid (Invitrogen), PBK-CMV plasmid (Stratagene), PCR2-
TOPOTA plasmid (Invitrogen), PCMV-ICIS plasmid (Stratagene), pIGEN (Incyte, Palo Alto CA),
pRARE (Incyte), or pINCY (Incyte), or derivatives thereof. Recombinant plasmids are transformed
into competent E. coli cells including XL1-Blue, XL1-BlueMRF, or SOLR from Stratagene or DH50,
DHI10B, or ElectroMAX DH10B from Invitrogen.

IL Isolation of cDNA Clones

Plasmids obtained as described in Example I are recovered from host cells by in vivo excision
using the UNIZAP vector system (Stratagene) or by cell lysis. Plasmids are 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 are resuspended in 0.1 ml
of distilled water and stored, with or without lyophilization, at 4°C.

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

11 Sequencing and Analysis

Incyte cDNA recovered in plasmids as described in Example 1I are sequenced as follows.
Sequencing reactions are 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. cDNA sequencing reactions are prepared using
reagents provided by Amersham Biosciences 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 are
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carried out using the MEGABACE 1000 DNA sequencing system (Amersham Biosciences); 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 are identified using standard methods (Ausubel et al., supra, ch.
7). Some of the cDNA sequences are selected for extension using the techniques disclosed in
Example VIIL

Polynucleotide sequences derived from Incyte cDNAs are 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 are 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
norvegicus, Mus musculus, Caenorhabditis elegans, Saccharomyces cerevisiae,
Schizosaccharomyces pombe, and Candida albicans (Incyte, Palo Alto CA); hidden Markov model
(HMM)-based protein family databases such as PFAM, INCY, and TIGRFAM (Haft, D.H. et al.
(2001) Nucleic Acids Res. 29:41-43); and HMM-based protein domain databases such as SMART
(Schultz, J. et al. (1998) Proc. Natl. Acad. Sci. USA 95:5857-5864; Letunic, I et al. (2002) Nucleic
Acids Res. 30:242-244). (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 are performed using programs based on BLAST, FASTA, BLIMPS, and HMMER. The
Incyte cDNA sequences are assembled to produce full length polynucleotide sequences.
Alternatively, GenBank cDNAs, GenBank ESTs, stitched sequences, stretched sequences, or
Genscan-predicted coding sequences (see Examples IV and V) are used to extend Incyte cDNA
assemblages to full length. Assembly is performed using programs based on Phred, Phrap, and
Consed, and cDNA assemblages are screened for open reading frames using programs based on
GeneMark, BLAST, and FASTA. The full length polynucleotide sequences are translated to derive
the corresponding full length polypeptide sequences. Alternatively, a polypeptide may begin at any of
the methionine residues of the full length translated polypeptide. Full length polypeptide sequences are
subsequently analyzed by querying against databases such as the GenBank protein databases
(genpept), SwissProt, the PROTEOME databases, BLOCKS, PRINTS, DOMO, PRODOM, Prosite,
hidden Markov model (HMM)-based protein family databases such as PFAM, INCY, and
TIGRFAM; and HMM-based protein domain databases such as SMART. Full length polynucleotide
sequences are also analyzed using MACDNASIS PRO software (MiraiBio, Alameda CA) and
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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 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 are also used to identify polynucleotide sequence fragments from SEQ ID

NO:43-84. 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 cell adhesion and extracellular matrix proteins are 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 (Burge, C. and S. Karlin (1997) J. Mol. Biol. 268:78-94; Burge,
C.and S. Karlin (1998) Curr. Opin. Struct. Biol. 8:346-354). The program concatenates predicted
exons to form an assembled cDNA sequence extending from a methionine to a stop codon. The
output of Genscan is a FASTA database of polynucleotide and polypeptide sequences. The maximum
range of sequence for Genscan to analyze at once is set to 30 kb. To determine which of these
Genscan predicted cDNA sequences encode cell adhesion and extracellular matrix proteins, the
encoded polypeptides are analyzed by querying against PFAM models for cell adhesion and
extracellular matrix proteins. Potential cell adhesion and extracellular matrix proteins are also
identified by homology to Incyte cDNA sequences that have been annotated as cell adhesion and
extracellular matrix proteins. These selected Genscan-predicted sequences are then compared by
BLAST analysis to the genpept and gbpri public databases. Where necessary, the Genscan-predicted
sequences are 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 is also used to find
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any Incyte cDNA or public cDNA coverage of the Genscan-predicted sequences, thus providing
evidence for transcription. When Incyte cDNA coverage is available, this information is used to
correct or confirm the Genscan predicted sequence. Full length polynucleotide sequences are

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 are derived entirely from edited or unedited Genscan-predicted coding
sequences.

V. Assembly of Genomic Sequence Data with cDNA Sequence Data

“Stitched” Sequences

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

“Stretched” Sequences

Partial DNA sequences are extended to full length with an algorithm based on BLAST
analysis. First, partial cDNAs assembled as described in Example III are queried against public
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases

using the BLAST program. The nearest GenBank protein homolog is then compared by BLAST
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analysis to either Incyte cDNA sequences or GenScan exon predicted sequences described in
Example IV. A chimeric protein is 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 are used as probes to search for homologous
genomic sequences from the public human genome databases. Partial DNA sequences are therefore
“stretched” or extended by the addition of homologous genomic sequences. The resultant stretched
sequences are examined to determine whether they contain a complete gene.

VI Chromosomal Mapping of CADECM Encoding Polynucleotides

The sequences used to assemble SEQ ID NO:43-84 are 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:43-84
are 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 are used to determine if any of the clustered sequences have been previously mapped.
Inclusion of a mapped sequence in a cluster results 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 cM is roughly equivalent to 1 megabase (Mb) of DNA in
humans, although this can vary widely due to hot and cold spots of recombination.) The cM distances
are based on genetic markers mapped by Généthon which provide boundaries for radiation hybrid
markers whose sequences were included in each of the clusters. Human genome maps and other
resources available to the public, such as the NCBI “GeneMap’99" World Wide Web site
(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.

VII. Analysis of Polynucleotide Expression

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

al., supra, ch. 4).
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Analogous computer techniques applying BLAST are used to search for identical or related
molecules in databases such as GenBank or LIFESEQ (Incyte). 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, polynucleotides encoding CADECM are analyzed with respect to the tissue
sources from which they are derivefl. For example, some full length sequences are assembled, at
least in part, with overlapping Incyte cDNA sequences (see Example III). 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
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libraries across all categories. The resulting percentages reflect the tissue- and disease-specific
expression of cDNA encoding CADECM. cDNA sequences and cDNA library/tissue information
are found in the LIFESEQ database (Incyte, Palo Alto CA).

VIII. Extension of CADECM Encoding Polynucleotides

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

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

High fidelity amplification is obtained by PCR using methods well known in the art. PCR is
performed in 96-well plates using the PTC-200 thermal cycler (MJ Research, Inc.). The reaction mix
contains DNA template, 200 nmol of each primer, reaction buffer containing Mg?*, (NH,),SO,, and 2-
mercaptoethanol, Tag DNA polymerase (Amersham Biosciences), ELONGASE enzyme (Invitrogen),
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 at 4°C. In the alternative, the
parameters for primer pair T7 and SK+ are as follows: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec;
Step 3: 57°C, 1 min; Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5
min; Step 7: storage at 4°C. .

The concentration of DNA in each well is determined by dispensing 100 ul PICOGREEN
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 pl 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 is scanned in a Fluoroskan II
(Labsystems Oy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the
concentration of DNA. A 5 ul to 10 ul aliquot of the reaction mixture is analyzed by electrophoresis
on a 1 % agarose gel to determine which reactions are successful in extending the sequence.

The extended nucleotides are desalted and concentrated, transferred to 384-well plates,

digested with CviJI cholera virus endonuclease (Molecular Biology Research, Madison WI), and

96



10

15

20

25

30

WO 2004/015396 PCT/US2003/025418

sonicated or sheared prior to religation into pUC 18 vector (Amersham Biosciences). For shotgun
sequencing, the digested nucleotides are separated on low concentration (0.6 to 0.8%) agarose gels,
fragments are 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 Biosciences),
treated with Pfu DNA polymerase (Stratagene) to fill-in restriction site overhangs, and transfected
into competent E. coli cells. Transformed cells are selected on antibiotic-containing media, and
individual colonies are picked and cultured overnight at 37°C in 384-well plates in LB/2x carb liquid
media.

The cells are lysed, and DNA is amplified by PCR using Taq DNA polymerase (Amersham
Biosciences) 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 is quantified by PICOGREEN reagent
(Molecular Probes) as described above. Samples with low DNA recoveries are reamplified using the
same conditions as described above. Samples are diluted with 20% dimethysulfoxide (1:2, v/v), and
sequenced using DYENAMIC energy transfer sequencing primers and the DYENAMIC DIRECT kit
(Amersham Biosciences) or the ABI PRISM BIGDYE Terminator cycle sequencing ready reaction
kit (Applied Biosystems).

In like manner, full length polynucleotides 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 CADECM Encoding
Polynucleotides

Common DNA sequence variants known as single nucleotide polymorphisms (SNPs) are
identified in SEQ ID NO:43-84 using the LIFESEQ database (Incyte). Sequences from the same
gene are clustered together and assembled as described in Example II1, allowing the identification of
all sequence variants in the gene. An algorithm consisting of a series of filters is used to distinguish
SNPs from other sequence variants. Preliminary filters remove the majority of basecall errors by
requiring a minimum Phred quality score of 15, and remove sequence alignment errors and errors
resulting from improper trimming of vector sequences, chimeras, and splice variants. An automated
procedure of advanced chromosome analysis is applied to the original chromatogram files in the
vicinity of the putative SNP. Clone error filters use statistically generated algorithms to identify errors
introduced during laboratory processing, such as those caused by reverse transcriptase, polymerase, or

somatic mutation. Clustering error filters use statistically generated algorithms to identify errors
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resulting from clustering of close homologs or pseudogenes, or due to contamination by non-human
sequences. A final set of filters removes duplicates and SNPs found in immunoglobulins or T-cell
receptors.

Certain SNPs are 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 comprises 92 individuals (46 male, 46
female), including 83 from Utah, four French, three Venezualan, and two Amish individuals. The
African population comprises 194 individuals (97 male, 97 female), all African Americans. The
Hispanic population comprises 324 individuals (162 male, 162 female), all Mexican Hispanic. The
Asian population compﬁses 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 are first analyzed in the Caucasian population; in some cases those SNPs which show no
allelic variance in this population are not further tested in the other three populations.

X. Labeling and Use of Individual Hybridization Probes

Hybridization probes derived from SEQ ID NO:43-84 are employed to screen cDNAs,
genomic DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base
pairs, is specifically described, essentially the same procedure is used with larger nucleotide
fragments. Oligonucleotides 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 n.Ci of
[y-*?P] adenosine triphosphate (Amersham Biosciences), and T4 polynucleotide kinase (DuPont NEN,
Boston MA). The labeled oligonucleotides are substantially purified using a SEPHADEX G-25
superfine size exclusion dextran bead column (Amersham Biosciences). 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 I, Bgl II, Eco RI, Pst1,
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, Schleicher & 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.

XIL. Microarrays

The linkage or synthesis of array elements upon a microarray can be achieved utilizing
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photolithography, piezoelectric printing (ink-jet printing; see, e.g., Baldeschweiler et al., 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, M., ed.
(1999) DNA Microarrays: A Practical Approach, Oxford University Press, London). 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 (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 scanner is used to detect hybridization at each array element. Alternatively, laser
desorbtion and mass spectrometry may be used for detection of hybridization. The degree of
complementarity and the relative abundance of each polynucleotide which hybridizes to an element on
the microarray may be assessed. In one embodiment, microarray preparation and usage is described
in detail below.

Tissue or Cell Sample Preparation

Total RNA is isolated from tissue samples using the guanidinium thiocyanate method and
poly(A)* RNA is purified using the oligo-(dT) cellulose method. Each poly(A)" RNA sample is
reverse transcribed using MMLYV reverse-transcriptase, 0.05 pg/pul oligo-(dT) primer (21mer), 1X first
strand buffer, 0.03 units/ul RNase inhibitor, 500 pM dATP, 500 pM dGTP, 500 pM dTTP, 40 uM
dCTP, 40 uM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Biosciences). 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 CyS5 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
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successive CHROMA SPIN 30 gel filtration spin columns (BD Clontech, Palo Alto CA) and after
combining, both reaction samples are ethanol precipitated using 1 ml of glycogen (1 mg/ml), 60 ml
sodium acetate, and 300 ml of 100% ethanol. The sample is then dried to completion using a
SpeedVAC (Savant Instruments Inc., Holbrook NY) and resuspended in 14 pl 5X SSC/0.2% SDS.

Microarray Preparation

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

Purified array elements are i\mmobilized 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-Aldrich, St. Louis MO) 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 pl 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).
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.,l 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 pl of sample mixture consisting of 0.2 pg 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
pl 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%
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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
cDNA 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,
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 simultaneously, 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
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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). Array elements
that exhibit at least about a two-fold change in expression, a signal-to-background ratio of at least
about 2.5, and an element spot size of at least about 40%, are considered to be differentially
expressed.

Expression

SEQ ID NO:43 showed differential expression, as determined by microarray analysis. For
example, SEQ ID NO:43 showed differential expression in treated versus untreated Jurkat cells, as
determined by microarray analysis. Array elements that exhibited about at least a two-fold change in
expression, a signal-to-background ratio of a least 2.5, and an element spot size of at least 40% were
identified as differentially expressed using the GEMTOOLS program (Incyte Genomics).

In an altemati.ve example, expression of SEQ ID NO:43 was down regulated in PMA plus
ionomycin-treated Jurkat cells versus untreated Jurkat cells as determined by microarray analysis.
Jurkat cells were treated with combinations of graded doses of PMA and ionomycin and collected at a
1 hour time point. The treated cells were compared to untreated Jurkat cells kept in culture in the
absence of stimuli.

In similar experiments, expression of SEQ ID NO:43 was down regulated in Jurkat cells
stimulated in vitro with 1pg soluble mouse anti-human CD3 and compared to untreated Jurkat cells
kept in culture in the absence of stimuli. Differential expression was significant in the cells treated for
1, 2, and 4 hours; the results at 8 hours were not statistically significant. |

In an alternative example, PHA blasts were derived from the PBMC:s of 5 healthy volunteer
donors. The PBMCs were stimulated for 12 days in presence of PHA and IL-2. These T cell blasts
were washed and stimulated for 2 hours in the presence of anti-CD3 monoclonal antibody, anti-CD28
antibody, a combination of both antibodies, PMA, ionomycin, and a combination of PMA and
jonomycin. These reactivated T cells were compared to matching untreated PHA blasts. SEQ ID
NO:78 was found to be downregulated by at least two-fold in cells stimulated in the presence of anti-
CD3 + PMA, anti-CD3 + anti-CD28, PMA + ionomycin, and PMA alone in the one donor tested.
Therefore, in various embodiments, SEQ ID NO:43 and SEQ ID NO:78 can be used for one or more
of the following: i) monitoring treatment of immune disorders and related diseases and conditions, 1i)
diagnostic assays for immune disorders and related diseases and conditions, and iii) developing
therapeutics and/or other treatments for immune disorders and related diseases and conditions.

Expression of SEQ ID NO:44, SEQ ID NO:46, and SEQ ID NO:78 showed differential

expression in tumorous or diseased colon tissue versus non-tumorous or healthy colon tissues, as
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determined by microarray analysis. Array elements that exhibited about at least a two-fold change in
expression, a signal-to-background ratio of a least 2.5, and an element spot size of at least 40% were
identified as differentially expressed using the GEMTOOLS program (Incyte Genomics). SEQ ID
NO:44 exhibited at least a two-fold decrease in colon polyps, and at least a two-fold increase in
sigmoidal colon sarcoma tissue. SEQ ID NO:46 exhibited upregulation in colon adenocarcinoma
tissue, and in sigmoidal colon sarcoma tissue. SEQ ID NO:78 was downregulated by at least two-
fold in matched normal versus tumorous colon tissues in one out of thirteen donors tested. Therefore,
in various embodiments, SEQ ID NO:44, SEQ ID NO:46, and SEQ ID NO:78 can be used for one or
more of the following: i) monitoring treatment of colon cancer, ii) diagnostic assays for colon cancer,
and iii) developing therapeutics and/or other treatments for colon cancer.

SEQ ID NO:48, SEQ ID N0:49, SEQ ID NO:52, SEQ ID NO:53, and SEQ ID NO:83
showed differential expression in breast cancer cell lines, as determined by microarray analysis. The
gene expression profile of a nonmalignant mammary epithelial cell line (HMEC) was compared to the
gene expression profiles of breast carcinoma lines at different stages of tumor progression. Cell lines
compared included: a) BT-20, a breast carcinoma cell line derived iz vitro from the cells emigrating
out of thin slices of tumor mass isolated from a 74-year-old female, b) BT-474, a breast ductal
carcinoma cell line that was isolated from a solid, invasive ductal carcinoma of the breast obtained
from a 60-year-old woman, c) BT-483, a breast ductal carcinoma cell line that was isolated from a
papillary invasive ductal tumor obtained from a 23-year-old normal, menstruating, parous female with a
family history of breast cancer, d) Hs 578T, a breast ductal carcinoma cell line isolated from a 74-
year-old female with breast carcinoma, e) MCF7, a nonmalignant breast adenocarcinoma cell line
isolated from the pleural effusion of a 69-year-old female, f) MCF-10A, a breast mammary gland
(luminal ductal characteristics) cell line isolated from a 36-year-old woman with fibrocystic breast
disease, g) MDA-MB-468, a breast.adenocarcinoma cell line isolated from the pleural effusion of a
51-year-old female with metastatic adenocarcinoma of the breast, and h) HMEC, primary breast
epithelial cells isolated from a normal donor. Expression of SEQ ID NO:48 was increased at least 2-
fold in the Hs 578T cell line when cultured under optimal growth conditions or starved, when
compared to expression levels detected in starved HMECs. Expression of SEQ ID NO:49 was
decreased at least 2-fold in BT-474 cells grown under optimal conditions, at least 2-fold in starved Hs
578T cells, at least 2.5-fold in BT-483 cells grown under optimal conditions, and at least 3.4-fold in
starved MCF7 cells, when compared to expression levels in starved HMECs. Expression of SEQ ID
NO:53 was increased at least two-fold in a breast carcinoma cell line (Hs 578T) grown in mammary

epithelium growth medium (MEGM) or under starvation conditions versus HMECs grown under
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starvation conditions.

Further, SEQ ID NO:52 was down-regulated in several breast cancer cell lines versus a
primary cell culture of normal mammary epithelial cells. The gene expression profile of a
nonmalignant mammary epithelial cell line was compared to the gene expression profiles of breast
carcinoma lines at different stages of tumor progression. Expression of SEQ ID NO:52 was
decreased at least 2.5-fold in four breast carcinoma cell lines (BT-20, BT-474, BT-483, and MCF7)
grown in mammary epithelium growth medium (MEGM) or under starvation conditions versus
HMECs grown under starvation conditions. Expression of SEQ ID NO:52 was increased at least 3-
fold in breast cancer cell line Hs 578T grown in MEGM versus HMECs grown under both starvation
conditions and MEGM. Although expression of SEQ ID NO:52 was not affected in the same manner
among all breast cancer cell lines, the data suggest that in some populations or stages of breast cancer
this protein is differentially expressed and thus might provide a useful screening or monitoring tool for
breast cancer. Further, SEQ ID NO:52 was up-regulated in several breast carcinoma cell lines when
compared with non-tumorigenic mammary cells (MCF10A) from a donor with fibrocystic disease.
The gene expression profile of a nonmalignant mammary epithelial cell line was compared to the gene
expression profiles of breast carcinoma lines at different stages of tumor progression. Cell lines
compared included: a) MCF-10A (see above); b)MCF7 (see above); c)T-47D, a breast carcinoma cell
line isolated from a pleural effusion obtained from a 54-year-old female with an infiltrating ductal
carcinoma of the breast; d)Sk-BR-3, a breast adenocarcinoma cell line isolated from a malignant
pleural effusion of a 43-year-old female; )BT-20 (see above); f)MDA-mb-231, a breast tumor cell
line isolated from the pleural effusion of a 51-year old female; and g) MDA-mb-435S, a spindle
shaped strain that evolved from the parent line (435) isolated from the pleural effusion of a 31-year-old
female with metastatic, ductal adenocarcinoma of the breast. Expression of SEQ ID NO:52 was
increased from 2- to 8-fold in untreated breast cancer cell lines BT-20 and MDAM?231 versus
untreated non-tumorigenic mammary cells (MCF10A).

Further, SEQ ID NO:83 showed differential expression, as determined by microarray analysis.
For example, expression of SEQ ID NO:83 was down-regulated in human breast cancer cell lines
(ductal carcinoma and adenocarcinoma) versus normal human mamary epithelial cells (HMEC).
Expression of SEQ ID NO:83 was decreased, at least two-fold in all breast cancer cell line s
evaluated, with the exception of one cell line originally isolated from a patient with nonmalignant,
nontumorigenic fibrocystic disease. Therefore, in various embodiments, SEQ ID NO:48, SEQ ID
NO:49, SEQ ID NO:52, SEQ ID NO:53, and SEQ ID NO:83 can be used for one or more of the

following: i) monitoring treatment of breast cancer, ii) diagnostic assays for breast cancer, and iii)
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developing therapeutics and/or other treatments for breast cancer.

In another example, SEQ ID NO:48 and SEQ ID NO:52 showed differential expression in
prostate cancer cell lines, as determined by microarray expression analysis. Primary prostate
epithelial cells were compared with prostate carcinomas representative of the different stages of
tumor progression. Cell lines compared included: a) PtEC, a primary prostate epithelial cell line
isolated from a normal donor, b) DU 145, a prostate carcinoma cell line isolated from a metastatic site
in the brain of 69-year old male with widespread metastatic prostate carcinoma, ¢) LNCaP, a prostate
carcinoma cell line isolated from a lymph node biopsy of a 50-year-old male with metastatic prostate
carcinoma, and d) PC-3, a prostate adenocarcinoma cell line isolated from a metastatic site in the bone
of a 62-year-old male with grade IV prostate adenocarcinoma. In one example, SEQ ID NO:43
expression was decreased at least 2.5-fold in PC-3 cells grown in basal media in the absence of
growth factors and hormones, when compared to normal PrECs grown under the same conditions. In
another example, SEQ ID NO:48 expression was decreased at least 2-fold in LNCaP and DU 145
cells grown under optimal growth conditions, in the presence of growth factors and nutrients, when
compared to normal PrECs grown under the same conditions. Expression of SEQ ID NO:52 was
decreased from 2.5- to 7-fold in two prostate cancer cell lines (PC-3 and LNCaP) when grown under
restrictive (basal media in the absence of growth factors and hormones) or optimal (presence of
growth factors and nutrients) versus PrECs grown under restrictive conditions. Therefore, in various
embodiments, SEQ ID NO:48 and SEQ ID NO:52 can be used for one or more of the following: 1)
monitoring treatment of prostate cancer, ii) diagnostic assays for prostate cancer, and iii) developing
therapeutics and/or other treatments for prostate cancer.

In another example, SEQ ID NO:50 was differentially expressed in adipocytes isolated from
an obese donor, as determined by microarray expression analysis. Primary subcutaneous
preadipocytes were isolated from adipose tissue of a 28-year-old healthy female with body mass index
(BMI) of 23.59 (normal donor), and from adipose tissue of a 40-year-old healthy female with a body
mass index (BMI) of 32.47 (obese donor). The preadipocytes were cultured and induced to
differentiate into adipocytes by culturing them in differentiation medium containing active components
PPAR-y agonist and human insulin (Zen-Bio). Thiazolidinediones or PPAR-y agonists can bind and
activate an orphan nuclear receptor, PPAR-y, and some of them have been proven to be able to
induce human adipocyte differentiation. The preadipocytes were treated with human insulin and
PPAR-y agonist for 3 days and subsequently were switched to medium containing insulin for a variety
of time periods ranging from one to 20 days before the cells were collected for analysis.

Differentiated adipocytes were compared to untreated preadipocytes maintained in culture in the
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absence of inducing agents. Between 80% and 90% of the preadipocytes finally differentiated to
adipocytes as observed under phase contrast microscope. Expression levels of SEQ ID NO:50
decreased at least 2-fold after 48 hours of treatment with differentiation media in the preadipocytes
from the obese donor, when compared to untreated cells from the same donor. The decrease in
expression of SEQ ID NO:50 peaked at approximately 3.4-fold after 1.1 week, and continued to be at
least 2-fold through 2.1 weeks of culture in the differentiation media. This decrease in SEQ ID NO:50
expression was not seen in the preadipocytes isolated from the normal donor upon culture in the
differentiation media. Therefore, in various embodiments, SEQ ID NO:50 can be used for one or
more of the following: i) monitoring treatment of diabetes mellitus and other, obesity-related disorders,
ii) diagnostic assays for diabetes mellitus and other, obesity-related disorders, and iii) developing
therapeutics and/or other treatments for diabetes mellitus and other, obesity-related disorders.

In another example, SEQ ID NO:52 was up-regulated in ovarian adenocarcinoma versus
normal ovarian tissue from the same donor as determined by microarray analysis. A normal ovary
from a 79 year-old female donor was compared to an ovarian adenocarcinoma from the same donor
(Huntsman Cancer Institute, Salt Lake City, UT). Expression of SEQ ID NO:52 was incredsed at
least two-fold in the ovarian adenocarcinoma tissue as compared to normal ovarian tissue from the
same donor. Therefore, in various embodiments, SEQ ID NO:52 can be used for one or more of the
following: 1) monitoring treatment of ovarian cancer, ii) diagnostic assays for ovarian cancer, and iii)
developing therapeutics and/or other treatments for ovarian cancer.

In another example, SEQ ID NO:52 was up-regulated in fibroblasts from a patient with
Tangier disease: versus fibroblasts from a normal subject as determined by microarray analysis.
Normal and Tangier disease derived fibroblasts were compared. Human fibroblasts were obtained
from skin explants from both normal subjects and two patients homozygous for Tangier disease. Cell
lines were immortalized by transfection with human papillomavirus 16 genes E6 and E7 and a
neomycin resistance selectable marker. In addition, both types of cells were cultured in the presence
of cholesterol and compared with the same cell type cultured in the absence of cholesterol. TD
derived cells are shown to be deficient in an assay of apoA-I mediated tritiated cholesterol efflux.
Expression of SEQ ID NO:52 was increased at least five-fold in fibroblasts from a patient with
Tangier disease versus fibroblasts from a normal subject. Further, SEQ ID NO:78 was
downregulated by at least two-fold in both types of comparisons and SEQ ID NO:80 was
downregulated by at least two-fold in Tangier disease derived fibroblasts cultured in the presence of
cholesterol when compared with normal fibroblasts cultured in the presence of cholesterol. Therefore,

in various embodiments, SEQ ID NO:52, SEQ ID NO:78, and/or SEQ ID NO:80 can be used for one
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or more of the following: i) monitoring treatment of Tangier disease, ii) diagnostic assays for Tangier
disease, and iii) developing therapeutics and/or other treatments for Tangier disease.

In another example, SEQ ID NO:52 was up-regulated in a spontaneously transformed
endothelial cell line (ECV304) treated with TNF-o versus untreated ECV304 cells as determined by
microarray analysis. ECV304 cells were grown to 85% confluency and then treated with a titration of
concentations of TNE-o for 0, 1, 2, 8, and 24 hours. TNF- is produced by activated lymphocytes,
macrophages, and other white blood cells and can activate endothelial cells. Monitoring the endothelial
cells’ response to TNF-t at the level of mRNA expression can provide information necessary for
better understanding of both TNF-a. signaling pathways and endothelial cell biology. Expression of
SEQ ID NO:52 was increased at least two-fold in ECV304 cells treated for two hours with varying
concentrations of TNF-a. as compared to untreated ECV304 cells. Therefore, in various
embodiments, SEQ ID NO:52 can be used for one or more of the following: 1) monitoring treatment of
inflammation, vascular disease, and related diseases and conditions, ii) diagnostic assays for
inflammation, vascular disease, and related diseases and conditions, and iii) developing therapeutics
and/or other treatments for inflammation, vascular disease, related diseases and conditions.

SEQ ID NO:69 and SEQ ID NO:73 showed at least a two-fold decrease in expression in
C3A cells treated with gemfibrozil compared to untreated cells as determined by microarray analysis.
C3A cells were treated with 120, 600, 800 or 1200 uM gemfibrozil for 1, 3 or 6 hours. Therefore, in
various embodiments, SEQ ID NO:69 and SEQ ID NO:73 can each be used for one or more of the
following: i) monitoring treatment of coronary heart disease, hyperlipoproteinemia, obesity, gall bladder
disease, stroke, and hyperlipidemia, ii) diagnostic assays for coronary heart disease,
hyperlipoproteinemia, obesity, gall bladder disease, stroke, and hyperlipidemia, and iii) developing
therapeutics and/or other treatments for coronary heart disease, hyperlipoproteinemia, obesity, gall
bladder disease, stroke, and hyperlipidemia.

In an alternative example, SEQ ID NO:70 and SEQ ID NO:78 showed differential expression
associated with lung cancer. Expression in tumorous tissue from ten patients with lung cancer was
compared to grossly uninvolved lung tissue from the same donors. SEQ ID NO:70 showed at least a
two-fold decrease in expression in lung tissue from three out of five patients with squamous cell
cancer compared to matched microscopically normal tissue from the same donors as determined by
microarray analysis. Further, SEQ ID NO:78 was downregulated by at least two-fold in matched
normal versus tumorous lung tissues in three out of seven donors tested. Therefore, in various
embodiments, SEQ ID NO:70 and SEQ ID NO:78 can be used for one or more of the following: 1)

monitoring treatment of lung cancer, ii) diagnostic assays for lung cancer, and iii) developing
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therapeutics and/or other treatments for lung cancer.

In another example, SEQ ID NO:57 showed tissue-specific expression as determined by
microarray analysis. RNA samples isolated from a variety of normal human tissues were compared
to a common reference sample. Tissues contributing to the reference sample were selected for their
ability to provide a complete distribution of RNA in the human body and include brain (4%), heart
(7%), kidney (3%), lung (8%), placenta (46%), small intestine (9%), spleen (3%), stomach (6%), testis
(9%), and uterus (5%). The normal tissues assayed were obtained from at least three different
donors. RNA from each donor was separately isolated and individually hybridized to the microarray.
Since these hybridization experiments were conducted using a common reference sample, differential
expression values are directly comparable from one tissue to another. The expression of SEQ ID
NO:57 was increased by at least two-fold in pancreatic tissue as compared to the reference sample.
Therefore, SEQ ID NO:57 can be used as a marker for pancreatic tissue.

In an alternative example, SEQ ID NO:66 showed tissue-specific expression as determined by
microarray analysis. RNA samples isolated from a variety of normal human tissues were compared
to a common reference sample. Tissues contributing to the reference sample were selected for their
ability to provide a complete distribution of RNA in the human body and include brain (4%), heart
(7%), kidney (3%), lung (8%), placenta (46%), small intestine (9%), spleen (3%), stomach (6%), testis
(9%), and uterus (5%). The normal tissues assayed were obtained from at least three different
donors. RNA from each donor was separately isolated and individually hybridized to the microarray.
Since these hybridization experiments were conducted using a common reference sample, differential
expression values are directly comparable from one tissue to another. The expression of SEQ ID
NO:66 was increased by at least two-fold in kidney as compared to the reference sample. Therefore,
SEQ ID NO:66 can be used as a tissue marker for kidney.

In a further example, SEQ ID NO:70 showed tissue-specific expression as determined by
microarray analysis. RNA samples isolated from a variety of normal human tissues were compared
to a common reference sample. Tissues contributing to the reference sample were selected for their
ability to provide a complete distribution of RNA in the human body and include brain (4%), heart
(7%), kidney (3%), lung (8%), placenta (46%), small intestine (9%), spleen (3%), stomach (6%), testis
(9%), and uterus (5%). The normal tissues assayed were obtained from at least three different
donors. RNA from each donor was separately isolated and individually hybridized to the microarray.
Since these hybridization experiments were conducted using a common reference sample, differential
expression values are directly comparable from one tissue to another. The expression of SEQ ID

NO:70 was increased by at least two-fold in omentum as compared to the reference sample.
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Therefore, SEQ ID NO:70 can be used as a tissue marker for omentum.
XII. Complementary Polynucleotides

Sequences complementary to the CADECM-encoding sequences, or any parts thereof, are
used to detect, decrease, or inhibit expression of naturally occurring CADECM. 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 fragments. Appropriate oligonucleotides are
designed using OLIGO 4.06 software (National Biosciences) and the coding sequence of CADECM.
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 CADECM-encoding transcript.

XIII. Expression of CADECM

Expression and purification of CADECM is achieved using bacterial or virus-based expression
systems. For expression of CADECM in bacteria, cDNA is subcloned into an appropriate vector
containing an antibiotic resistance gene and an inducible promoter that directs high levels of cDNA
transcription. Examples of such promoters include,‘ but are not limited to, the trp-lac (tac) hybrid
promoter and the TS5 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 CADECM upon induction with isopropyl beta-D-
thiogalactopyranoside (IPTG). Expression of CADECM 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 CADECM 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 (Engelhard, E.K. et al.
(1994) Proc. Natl. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-
1945).

In most expression systems, CADECM 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
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Biosciences). Following purification, the GST moiety can be proteolytically cleaved from CADECM
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 et al. (supra,
ch. 10 and 16). Purified CADECM obtained by these methods can be used directly in the assays
shown in Examples XVII and X VIIL, where applicable.
XIV. Functional Assays

CADECM function is assessed by expressing the sequences encoding CADECM 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 plasmid (Invitrogen, Carlsbad CA) and
PCR3.1 plasmid (Invitrogen), both of which 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 line, 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 transfected cells from nontransfected cells and is a reliable
predictor of cDNA expression from the recombinant vector. Marker proteins of choice include, e.g.,
Green Fluorescent Protein (GFP; BD Clontech), CD64, or a CD64-GEP 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:; down-regulation of DNA synthesis as
measured by decrease in bromodeoxyuridine uptake; alterations in expression of cell surface and
intracellular proteins as measured by reactivity with specific antibodies; and alterations in plasma
membrane composition as measured by the binding of fluorescein-con; ugated 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 CADECM on gene expression can be assessed using highly purified
populations of cells transfected with sequences encoding CADECM and either CD64 or CD64-GFP.

CD64 and CD64-GFP are expressed on the surface of transfected cells and bind to conserved regions
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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 CADECM and other genes of interest can be analyzed by
northern analysis or microarray techniques.

XV. Production of CADECM Specific Antibodies

CADECM substantially purified using polyacrylamide gel electrophoresis (PAGE; see, e.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 CADECM 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
described in the art (Ausubel et al., 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 immunogenicit); (Ausubel et al., supra). Rabbits are immunized with the oligopeptide-KLH
complex in complete Freund's adjuvant. Resulting antisera are tested for antipeptide and anti-
CADECM activity by, for example, binding the peptide or CADECM to a substrate, blocking with 1%
BSA, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat anti-rabbit IgG.
XVI. Purification of Naturally Occurring CADECM Using Specific Antibodies

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

Media containing CADECM are passed over the immunoaffinity column, and the column is
washed under conditions that allow the preferential absorbance of CADECM (e.g., high ionic strength
buffers in the presence of detergent). The column is eluted under conditions that disrupt
antibody/CADECM 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 CADECM is collected.

XVII. Identification of Molecules Which Interact with CADECM
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CADECM, or biologically active fragments thereof, are labeled with '*°I Bolton-Hunter
reagent (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 CADECM, washed,
and any wells with labeled CADECM complex are assayed. Data obtained using different
concentrations of CADECM are used to calculate values for the number, affinity, and association of
CADECM with the candidate molecules.

Alternatively, molecules interacting with CADECM 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 (BD Clontech).

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

XVIIL. Demonstration of CADECM Activity

An assay for CADECM activity measures the expression of CADECM on the cell surface.
cDNA encoding CADECM is transfected into a non-leukocytic cell line. Cell surface proteins are
labeled with biotin (de la Fuente, MLA. et al. (1997) Blood 90:2398-2405). Immunoprecipitations are
performed using CADECM-specific antibodies, and immunoprecipitated samples are analyzed using
SDS-PAGE and immunoblotting techniques. The ratio of labeled immunoprecipitant to unlabeled
immunoprecipitant is proportional to the amount of CADECM expressed on the cell surface.

Alternatively, an assay for CADECM activity measures the amount of cell aggregation
induced by overexpression of CADECM. In this assay, cultured cells such as NTH3T3 are
transfected with cDNA encoding CADECM contained within a suitable mammalian expression vector
under control of a strong promoter. Cotransfection with cDNA encoding a fluorescent marker
protein, such as Green Fluorescent Protein (CLONTECH), is useful for identifying stable
transfectants. The amount of cell agglutination, or clumping, associated with transfected cells is
compared with that associated with untransfected cells. The amount of cell agglutination is a direct
measure of CADECM activity.

Alternatively, an assay for CADECM activity measures the disruption of cytoskeletal filament
networks upon overexpression of CADECM in cultured cell lines (Rezniczek, G. A. et al. (1998) J.
Cell Biol. 141:209-225). cDNA encoding CADECM is subcloned into a mammalian expression vector
that drives high levels of cDNA expression. This construct is transfected into cultured cells, such as

rat kangaroo PtK2 or rat bladder carcinoma 804G cells. Actin filaments and intermediate filaments

112



10

15

20

25

WO 2004/015396 PCT/US2003/025418

such as keratin and vimentin are visualized by immunofluorescence microscopy using antibodies and
techniques well known in the art. The configuration and abundance of cyoskeletal filaments can be
assessed and quantified using confocal imaging techniques. In particular, the bundling and collapse of
cytoskeletal filament networks is indicative of CADECM activity.

Alternatively, cell adhesion activity in CADECM is measured in a 96-well plate in which wells
are first coated with CADECM by adding solutions of CADECM of varying concentrations to the
wells. Excess CADECM is washed off with saline, and the wells incubated with a solution of 1%
bovine serum albumin to block non-specific cell binding. Aliquots of a cell suspension of a suitable cell
type are then added to the wells and incubated for a period of time at 37 °C. Non-adherent cells are
washed off with saline and the cells stained with a suitable cell stain such as Coomassie blue. The
intensity of staining is measured using a variable wavelength multi-well plate reader and compared to a
standard curve to determine the number of cells adhering to the CADECM coated plates. The degree

of cell staining is proportional to the cell adhesion activity of CADECM in the sample.

Various modifications and variations of the described compositions, 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. It will be appreciated that the invention provides novel and useful proteins, and their
encoding polynucleotides, which can be used in the drug discovery process, as well as methods for
using these compositions for the detection, diagnosis, and treatment of diseases and conditions.
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.
Nor should the description of such embodiments be considered exhaustive or limit the invention to the
precise forms disclosed. Furthermére, elements from one embodiment can be readily recombined with
elements from one or more other embodiments. Such combinations can form a number of
embodiments within the scope of the invention. It is intended that the scope of the invention be

defined by the following claims and their equivalents.
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‘What is claimed is:

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

a)

b)
c)

d)

g

h)

i)

3

k)

a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-14 and SEQ ID NO:16-42,

a polypeptide consisting essentially of the amino acid sequence of SEQ ID NO:15,
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:3-4, SEQ ID NO:6, SEQ ID NO:10-12, SEQ ID NO:16, SEQ ID NO:18, SEQ ID
NO:27, SEQ ID NO:31, SEQ ID NO:34, and SEQ ID NO:39,

a polypeptide comprising a naturally occurring amino acid sequence at least 95%
identical to an amino acid sequence selected from the group consisting of SEQ ID
NO:8, SEQ ID NO:19, and SEQ ID NO:38,

a polypeptide comprising a naturally occurring amino acid sequence at least 92%
identical to the amino acid sequence of SEQ ID NO:17,

a polypeptide comprising a naturally occurring amino acid sequence at least 99%
identical to an amino acid sequence selected from the group consisting of SEQ ID
NO:20, SEQ ID NO:25, SEQ ID NO:37, and SEQ ID NO:42,

a polypeptide comprising a naturally occurring amino acid sequence at least 94%
identical to the amino acid sequence of SEQ ID NO:28,

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:29 and SEQ ID NO:41,

a polypeptide consisting essentially of a naturally occurring amino acid sequence at
least 90% identical to an amino acid sequence selected from the group consisting of
SEQ ID NO:1-2, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:13-14,
SEQ ID N0:22-24, SEQ ID NO:26, SEQ ID NO:30, SEQ ID NO:32-33, SEQ ID
NO:35-36, and SEQ ID NO:40,

a biologically active fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-42, and

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

from the group consisting of SEQ ID NO:1-42.
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2. An isolated polypeptide of claim 1 selected from the group consisting of:

a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-14 and SEQ ID NO:16-42, and

b) a polypeptide consisting essentially of the amino acid sequence of SEQ ID NO:15.

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:43-84.

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.
8. A transgenic organism comprising a recombinant polynucleotide of claim 6.

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

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

b) 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:1-42.

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

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

a) a polynucleotide comprising a polynucleotide sequence selected from the group
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b)

c)

d)

g

consisting of SEQ ID NO:43-84,

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:45, SEQ ID NO:48, SEQ ID NO:57-60, SEQ ID NO:62, SEQ ID NO:66, SEQ
ID NO:79, and SEQ ID NO:81,

a polynucleotide comprising a naturally occurring polynucleotide sequence at least
99% identical to a polynucleotide sequence selected from the group consisting of SEQ
ID NO:43 and SEQ ID NO:46,

a polynucleotide comprising a naturally occurring polynucleotide sequence at least
97% identical to a polynucleotide sequence sequence selected from the group
consisting of SEQ ID NO:47 and SEQ ID NO:54,

a polynucleotide comprising a naturally occurring polynucleotide sequence at least
95% identical to a polynucleotide sequence selected from the group consisting of SEQ
ID NO:50 and SEQ ID NO:383,

a polynucleotide comprising a naturally occurring polynucleotide sequence at least
98% identical to the polynucleotide sequence of SEQ ID NO:49,

a polynucleotide consisting essentially of a naturally occurring amino acid sequence at
Jeast 90% identical to a polynucleotide sequence selected from the group consisting of
SEQ ID NO:44, SEQ ID NO:51-53, SEQ ID NO:55-56, SEQ ID NO:61, SEQ ID
NO:63-65, SEQ ID NO:67-78, SEQ ID NO:80, SEQ ID NO:82, and SEQ ID NO:84,

a polynucleotide complementary to a polynucleotide of a),

a polynucleotide complementary to a polynucleotide of b),

a polynucleotide complementary to a polynucleotide of ¢},

a polynucleotide complementary to a polynucleotide of d),

a polynucleotide complementary to a polynucleotide of e),

a polynucleotide complementary to a polynucleotide of f),

a polynucleotide complementary to a polynucleotide of g), and

an RNA equivalent of a)-n).

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 polynucieotide
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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
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.

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 is selected from the group consisting
of:
a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-14 and SEQ ID NO:16-42, and
b) a polypeptide consisting essentially of the amino acid sequence of SEQ ID NO:15.

19. A method for treating a disease or condition associated with decreased expression of
functional CADECM, 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:
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a) contacting a sample comprising a polypeptide of claim 1 with 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.

22. A method for treating a disease or condition associated with decreased expression of
functional CADECM, 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) contacting a sample comprising a polypeptide of claim 1 with 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

CADECM, 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
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compound, and
c) comparing the activity of the polypeptide of claim 1 in the presence of the test
compound Witﬁ 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
5 presence of the test compound is indicative of a compound that modulates the activity

of the polypeptide of claim 1.

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
10 comprising:
a) contacting a sample comprising the target polynucleotide with a compound, under

conditions suitable for the expression of the target polynucleotide,

b) detecting altered expression of the target polynucleotide, and
c) comparing the expression of the target polynucleotide in the presence of varying
15 amounts of the compound and in the absence of the compound.

29. A method of screening for potential toxicity of a test compound, the 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
20 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,
c) quantifying the amount of hybridization complex, and
25 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

indicates potential toxicity of the test compound.

30 30. A method for a diagnostic test for a condition or disease associated with the expression of
CADECM in a biological sample, the method comprising:
a) 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,
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b)

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:

a)
b)
c)
d)
e)

a chimeric antibody,

a single chain antibody,
a Fab fragment,

a F(ab’), fragment, or

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

CADECM in a subject, comprising administering to said subject an effective amount of the

composition of claim 32.

34. A composition of claim 32, further comprising a label.

35. A method of diagnosing a condition or disease associated with the expression of

CADECM 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)

b)

immunizing an animal with a polypeptide consisting of an amino acid sequence
selected from the group consisting of SEQ ID NO:1-42, or an immunogenic fragment
thereof, under conditions to elicit an antibody response,

isolating antibodies from the animal, and

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

selected from the group consisting of SEQ ID NO:1-42.
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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)

b)
c)

d)

immunizing an animal with a polypeptide consisting of an amino acid sequence
selected from the group consisting of SEQ ID NO:1-42, or an immunogenic fragment
thereof, under conditions to elicit an antibody response,

isolating antibody producing cells from the animal,

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

culturing the hybridoma cells, and

isolating from the culture monoclonal antibody which specifically binds to a

polypeptide comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:1-42.

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:1-42 in a sample, the method comprising:

a)

b)

incubating the antibody of claim 11 with the sample under conditions to allow specific
binding of the antibody and the polypeptide, and
detecting specific binding, wherein specific binding indicates the presence of a

polypeptide comprising an amino acid sequence selected from the group consisting of
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SEQ ID NO:1-42 in the sample.

45. A method of purifying a polypeptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NO:1-42 from a sample, the method comprising:
a) incubating the antibody of claim 11 with the 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
comprising an amino acid sequence selected from the group consisting of SEQ ID

NO:1-42.

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 2 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
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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.

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

said solid substrate.

55.

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

location 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.

59.

60.

61.

62.

63.

64.

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.
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NO:15.

65

66.

67.

68.

69.

70.

71.

2.

73.

74.

75.

76.

77.

78.

79.

80.

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

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:11.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 12.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:13.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:14.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:16.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:17.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:18.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:19.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:20.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:21.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:22.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:23.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:24.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:25.
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81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:26.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:27.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:28.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:29.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:30.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:31.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:32.
A polypeptide of claim 1, comprising' the amino acid sequence of SEQ ID NO:33.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:34.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:35.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:36.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:37.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:38.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:39.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:40.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:41.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:42.

194

PCT/US2003/025418



WO 2004/015396 PCT/US2003/025418

98. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:43.

99. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:44.

10

15

20

25

30

NO:4s.

NO:46.

NO:47.

NO:48.

NO:49.

NO:50.

NO:51.

NO:52.

NO:53.

NO:54.

100

101

102

103

104.

105.

106.

107.

108.

109.

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
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110

NO:55.

111

NO:56.

112

NO:57.

113

NO:58.

114.

NO:59.

115.

NO:60.

116.

NO:61.

117.

NO:62.

118.

NO:63.

119.

NO:64.

NO:65.

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
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NO:66.

NO:67.

NO:68.

NO:69.

NO:70.

NO:71.

NO:72.

NO:73.

NO:74.

NO:75.

NO:76.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
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NO:82.

NO:83.

NO:84.
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132

133.

134.

135.

136.

137.

138.

139.

PCT/US2003/025418

. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ 1D
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Val
Leu
Leu
Gly
His
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Asp
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Glu
Arg
Phe
Arg
Leu
Ala
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Glu
Ser
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Leu
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Leu
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Leu
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Lys

Ala

Gln

Phe

Asp

Phe
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Tyr

Asp

Asp

Ala

Leu

Gly

Ala
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vVal
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vVal

vVal
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His
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Met

25
Gly

40
Ser

55
Ala

70
Thr

85
Pro
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Thr
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145
Trp
160
Pro
175
Gly
190
Gln
205
Gln
220
Leu
235
Ser
250
Val
265
Arg
280
Pro
295
Tyx
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Ala
325
Ser
340
Leu
355
Ser

val

Leu

Glu

Ser

Axrg

Gln

Thr

Ser

Ala

Arg

Glu

Ser

Ser

Phe

Leu

Lys

Val

Trp

Pro

Leu

Asn

Glu

Sex

Glu

Leu
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Leu
Arg
Ser
Ala
Phe
Asp
Asp
His
val
Ser
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Asp
Leu
Pro
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Lys
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Ala
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Glu
Tyr
Ile
Glu

Gly

Ser
Ala
Trp
val
Ser
Phe
Phe
Gly
Leu
Ala
Val
Glu
Ser
Gly
Ala
Glu
Asn
Phe
Ala
Arg
Asp
Leu
Asp
Ser

Glu

Ser
Ala
Gly
val
Asn
Pro
Pro
Arg
Gly
Arg
Gly
Leu
Tyr
Thx
Arg
Gly
Leu
His
val
Ser
Asn
Pro
val
Ser

val

Leu

15
Ala

30
Asp

45
Lys

60
Leu

75
Arg

90
Ala
105
Gly
120
Leu
135
Phe
150
Ala
165
Asn
180
Ala
195
Arg
210
val
225
Pro
240
Tyr
255
Ile
270
Gly
285
Phe
300
Leu
315
Gly
330
Ser
345
Thr
360
Gly
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Thr
Pro
Gln
-Pro
Ala
Gly
Asn
Ser
His
Glu
His
Ala
His
Ile
Ser
Met
Gln
Thr
Ala
Thr
Ala
Tyr
Thr
Glu
val
Gly

Gly
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Pro
Arg
Ser
Pro
Pro
Ser
Leu
Ala
Arg
Cys
Gly
Val
Tyr
Ile
Gly
Glu
Glu
Thr
Asn
His
val
Ile
Gln
Gln
Glu
Lys
Ser

val

Asp
Ser
Trp
Tyr
Ala
Asp
Glu
Ala
His
Gln
Ala
Gly
Ile
Pro
Gly
Asn
val
Ala
Ile
Ile
Thr
Asn
Val
Gln
Arg
Glu
His

Asp

Leu
Pro
Glu
Pro
His
His
Asp
Asn
Ala
Ser
Pro
His
val
Gln
Leu
Gly
Thr
Glu
Gln
Ser
Ser
Gln
Cys
Leu
val
Asp
Met

Tyr

365
Lys
380
Ala
395
Thr
410
Asp
425
Pro
440
Thr
455
Asn
470
Lys
485
Phe
500
Lys
515
His
530
Thr
545
Gly
560
Pro
575
Phe
590
Phe
605
Phe
620
Gly
635
Gly
650
Pro
665
Thr
680
Thr
695
Arg
710
Asn
725
Leu
740
Ser
755
Cys
770
Thr

Gly
Pro
Pro
Gly
Glu
Thr
Ile
Glu
Cys
Phe
Arg
Pro
Asn
Ala
Gly
Ser
YT
Leu
Gln
VT
Ser
Trp
His
vVal
Arg
Asp
Asp

Cys

Gln
Pro
Pro
Gly
Glu
Pro
Gly
Thr
Thr
Tyr
Val
val
Asp
Ala
Trp
Leu
Pro
AsSp
val
Lys
Ser
Ser
Ala
Asp
Phe
Pro
Thr

Glu

val
Glu
Pro
Pro
Glu
Leu
Ser
Cys
Asp
Gly
Asn
His
Gly
Gln
Leu
Ala
Gly
Pro
Pro
Glu
Arg
Tyr
Pro
Arg
Ala
Thr
Thr

Cys

Glu
val
Tyr
Val
Ile
Ser
Asn
Glu
TYyr
Asn
Gly
Phe
Arg
Ala
Phe
Gly
Glu
Glu
Tyr
Leu
Asp
Arg
Arg
Val
val
Pro
Ala

Ala

370
Pro
385
Asp
400
Pro
415
Pro
430
val
445
Arg
460
Thr
475
His
490
Ala
505
Gly
520
Lys
535
Thr
550
Ala
565
Leu
580
Ala
585
Ala
610
Glu
625
Asn
640
Val
655
Tyxr
670
Tyr
685
Ile
700
His
715
Phe
730
Thr
745
vVal
760
Arg
775
Ser

Trp
Arg
Glu
Ser
Leu
Gly
Glu
Asn
Thr
Lys
val
Asp
Tyr
Leu
Leu
Ala
Thr
Tyr
Pro
His
Ser
His
Pro
Ala
Asn
Asn
Cys

Gly

3773

Asp

Asp

Asn

Glu

Arg

Thr

val

His

Gly

His

Ser

Val

Thr

Pro

Glu

Phe

Val

Leu

Ala

TyTr

Leu

Gln

Ser

Leu

Gln

Pro

His

Tyr

Glu
Ser
Gly
Met
Ser
Tyr
Phe
Arg
Phe
Cys
Gly
AsSp
Ala
Leu
Lys
Thr
Arg
Ser
Asn
Ser
Thr
Asn
Phe
Tyr
Ile
Cys
Pro

Gln

Arg
Leu
Ser
Asp
Ty
Glu
Thr
Gln
Cys
Leu
His
Leu
Ile
Thr
Pro
His
Ile
Ile
Phe
Asp
Phe
Ile
Pro
Asn
Gly
TyT
Gly

Gly

375
Glu
390
Ala
405
Ile
420
val
435
Pro
450
val
465
Tyxr
480
Cys
495
Cys
510
Pro
525
Leu
540
His
555
Ser
570
Pro
585
Gly
600
Asp
615
Thr
630
Lys
645
Thr
660
Ser
675
Gly
690
Thr
705
Thr
720
Asp
735
Pro
750
Asp
765
Thr
780
Asp
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Gly
Arg
Arg
Thr
Ala
Gln
Thr
Ala
Asp
Gly
Thr
Pro
Glu
TYyr
Cys
Arg
Cys
Pro
Gln
Gln
Ile
Thr
Gly
Glu
Asp
Glu
Ile

Asn
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Arg
Cys
Cys
Cys
Ala
Pro
Ser
Gln
Glu
Phe
Gln
Glu
Asn
val
His
Glu
Ile
Asp
Gly
Lys
val
Asp
Ala
Gly
Ser
Arg
Ala

Arg

Asn
Gly
Glu
Ile
Thr
Gly
Ser
Tyr
Gln
Cys
Thr
Pro
Leu
Pro
Gly
val
Pro
val
Gln
Asp
Gly
Val
Glu
Leu
val
Lys
val

Glu

Cys

Pro

Cys

Tyxr

Cys

Tyr

Leu

Ala

Gly

Trp

Pro

Thr

Leu

Gln

Lys

Gln

Thr

Thr

Gln

Ala

Ile

Ala

Pro

Ala

Leu

Val

Asp

Ala

785
val
800
Asn
815
Arg
830
val
845
Tyr
860
Tyr
875
Thr
890
Tyr
905
Asn
920
Cys
935
Pro
950
Gln
965
Glu
980
Cys
995
Ser

1010

Gly

1025

val

1040

Pro

1055

Ile

1070

Ala

1085

Asp

1100

Gly

1115

Glu

1130

Ile

1145

Asp

1160

Leu

1175

Pro

1190

Pro

Asp
Ser
Ser
Asp
Asn
Gly
Pro
Pro
Phe
Val
Gly
Arg
His
Asp
Asp
Thr
Ala
Pro
Gly
Lys
Tyr
Arg
Thr
Asp
Lys
Phe
Ile

Lys

Glu
val
Gly
Glu
Thr
Asp
Cys
Gly
Leu
Asp
Ser
Pro
Ty
Asp
Phe
Arg
Pro
Ser
Tyr
Thr
Asp
Thr
Ile
His
Ile
Tyx
Arg

Ile

Asn
Cys
Tyr
Cys
Pro
Gly
Glu
Ala
Pro
Pro
Thr
Pro
Gly
Leu
Cys
Ser
Pro
val
Leu
Leu
Cys
Ile
val
Ile
Glu
Thr
Gly

Glu

Glu
Ile
Glu
Ser
Gly
Phe
Gln
Arg
Leu
Asp
Pro
Thr
Gly

Gly

790
Cys
805
Asn
820
Phe
835
Glu
850
Ser
865
Gln
880
Gln
895
Phe
910
Gln
925
Gly
940
Pro
955
Ile
970
Thr
985
His

1000

Trp

Cys

1015

Gln

Pro

1030
Met Val
1045

Gly

Thr

1060

Pro

Leu

Arg

Ser

Asn

Arg

Ser

AsSp

Asn

Thr

Leu

1075

Ser

1090

Glu

1105

Arg

1120

Ser

1135

Arg

1150

Ala

1165

Leu

1180

Leu

1195

Ser

Ala
Leu
Ala
Asn
Phe
Cys
Gln
His
Cys
His
His
Cys
Pro
Phe
vVal
Gly
Arg
Phe
Asn
Leu
Axrg
Ala
Gly
Thr
Leu
Val
Tyr

Ser

4/73

Thr
Pro
Asp
Arg
Ser
Ile
Arg
Ile
His
Glu
Cys
Glu
Arg
Ile
Asp
Thr
Pro
Leu
Gly
His
Met
Gly
Leu
Met
Leu
Asn
Trp

Leu

Gly
Gly
Asp
Cys
Cys
Pro
His
Pro
Gly
val
Gly
Arg
Asp
Pro
Lys
Thr
Thr
Leu
Thr
Gly
val
Leu
Ile
Tyr
Asp
Pro
Thr

Asp

Phe

Ser

Arg

His

Arg

Asp

Ala

Gln

Ser

Pro

Pro

Trp

Asp

Leu

795
His
810
TyY
825
His
840
Pro
855
Cys
870
Sexr
885
Gln
900
Cys
915
Thr
930
Gly
945
Ser
960
Arg
975
Gln
990
Gln

1005

Asp

Gly

1020

Pro

Ala

1035

Pro

Arg

1050

Tyr

Thr

1065

Arg

Leu

1080

Ser

Ile

1095

Tyxr

Trp

1110

Glu

Leu

1125

Ser

Pro

1140

Trp

Thr

1155

Gly

ser

1170

Arg

Ala

1185

Asp

Trp

1200

Gly

Glu
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1205 1210 1215
Asn Arg Arg Ile Leu Ile Asn Thr Asp Ile Gly Leu Pro Asn Gly
1220 1225 1230
Leu Thr Phe Asp Pro Phe Ser Lys Leu Leu Cys Trp Ala Asp Ala
1235 1240 1245
Gly Thr Lys Lys Leu Glu Cys Thr Leu Pro Asp Gly Thr Gly Arg
1250 1255 1260
Arg Val Ile Gln Asn Asn Leu Lys Tyr Pro Phe Ser Ile Val Ser
1265 1270 1275
Tyr Ala Asp His Phe Tyr His Thr Asp Trp Arg Arg Asp Gly Val
1280 1285 1290
Val Ser Val Asn Lys His Ser Gly Gln Phe Thr Asp Glu Tyr Leu
1295 1300 1305
Pro Glu Gln Arg Ser His Leu Tyr Gly Ile Thr Ala Val Tyr Pro
1310 1315 1320
Tyr Cys Pro Thr Gly Arg Lys
1325
<210> 2
<211> 2110
<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 7513288CD1

<400> 2
Met Gly Ala Met Thr Gln Leu Leu Ala Gly Val Phe Leu Ala Phe
1 5 10 15
Leu Ala Leu Ala Thr Glu Gly Gly Val Leu Lys Lys Val Ile Arg
20 25 30
His Lys Arg Gln Ser Gly Val Asn Ala Thr Leu Pro Glu Glu Asn
35 40 45
Gln Pro Val Val Phe Asn His Val Tyr Asn Ile Lys Leu Pro Val
50 55 60
Gly Ser Gln Cys Ser Val Asp Leu Glu Ser Ala Ser Gly Glu Lys
65 70 75
Asp Leu Ala Pro Pro Ser Glu Pro Ser Glu Ser Phe Gln Glu His
80 85 90
Thr Val Asp Gly Glu Asn Gln Ile Val Phe Thr His Arg Ile Asn
95 100 105
Ile Pro Arg Arg Ala Cys Gly Cys Ala Ala Ala Pro Asp Val Lys
110 115 120
Glu Leu Leu Ser Arg Leu Glu Glu Leu Glu Asn Leu Val Ser Ser
125 130 135
Leu Arg Glu Gln Cys Thr Ala Gly Ala Gly Cys Cys Leu Gln Pro
140 145 150
Ala Thr Gly Arg Leu Asp Thr Arg Pro Phe Cys Ser Gly Arg Gly
155 160 165
Asn Phe Ser Thr Glu Gly Cys Gly Cys Val Cys Glu Pro Gly Trp
170 175 180
Lys Gly Pro Asn Cys Ser Glu Pro Glu Cys Pro Gly Asn Cys His
185 190 195
Leu Arg Gly Arg Cys Ile Asp Gly Gln Cys Ile Cys Asp Asp Gly
200 205 210
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Phe
Asn
Gly
Cys
His
Asn
Cys
Pro
Tyr
Cys
Cys
Arg
Arg
Leu
Gly
Gln
Glu
Ser
val
Cys
Cys
Asp
Arg
Lys
Gly
Gly
Leu

Ser

WO 2004/015396

Thr
Asp
Tyr
Ser
Asp
Asn
Asp
Asn
Cys
Pro
Val
Cys
Cys
Lys
Gln
Leu
Gly
Asp
Asn
Arg
Val
Cys
Cys
Asp
Arg
Leu
Gly

Gly

Gly
Gln
Ala
Glu
Gly
Cys
Glu
Asp
Glu
His
Cys
Pro
Glu
Cys
Cys
Arg
Lys
Ile
Gly
Asp
Asp
Ala
Val
Cys
Cys
Asp
Gln

Glu

Glu
Gly
Gly
Glu
Phe
Tyr
Gly
Cys
Glu
Ala
Asp
Ala
Cys
Pro
Val
Cys
Cys
Ser
Met
Arg
Gly
Glu
Asn
Lys
val
Cys
Cys

Asp

Asp
215
Lys
230
Ala
245
His
260
Ala
275
Asn
290
Phe
305
Phe
320
Gly
335
Cys
350
Glu
365
Asp
380
Asp
395
Asn
410
Cys
425
Pro
440
val
455
Cys
470
Cys
485
Gln
500
Gln
515
Leu
530
Gly
545
Glu
560
ASp
575
Gly
590
val
605
Cys
620

Cys
Cys
Asp
Gly
Gly
Arg
Thr
Asp
Phe
His
Gly
Cys
Asp
Gly
Asp
Asn
Cys
Pro
val
Cys
Cys
Ser
Gln
Gln
Gly
Gln
Ser

Ser

Ser
Val
Cys
Thr
Asp
Gly
Gly
Arg
Thr
Thr
Phe
His
Gly
Cys
Glu
Asp
Glu
Asn
Cys
Pro
val
Cys
Cys
Arg
Gln
His
Gly

Glu

Gln
Asn
Ser
Cys
Asp
Arg
Glu
Gly
Gly
Gln
Ala
Asn
Phe
Ser
Gly
Cys
Gln
Asp
Asp
Arg
Cys
Pro
Val
Cys
Cys
Ser
Arg

val

Leu
Gly
Arg
val
Cys
Cys
Asp
Arg
Glu
Gly
Gly
Arg
Thr
Gly
Tyr
His
Gly
Cys
AsSp
Asp
Glu
Asn
Cys
Pro
Ile
Cys
Cys

Ser

Ala
220
val
235
Glu
250
Asp
265
Asn
280
vVal
295
Cys
310
Cys
325
Asp
340
Arg
355
val
370
Gly
385
Gly
400
His
415
Thr
430
Ser
445
Phe
460
His
475
Gly
490
Cys
505
Asp
520
Asp
535
His
550
Ser
565
Cys
580
Pro
595
Ile
610
Pro
625

Cys
Cys
Ile
Gly
Lys
Glu
Ser
Ile
Cys
Cys
Asp
Arg
Ala
Gly
Gly
Arg
Lys
Gln
Tyr
Sexr
Gly
Cys
Glu
Asp
His
Ser
Cys

Pro
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Pro
Ile
Cys
Leu
Pro
Asn
Glu
Asn
Gly
Glu
Cys
Cys
Asp
Arg
Glu
Gly
Gly
His
Thr
Asn
Phe
His
Gly
Cys
Glu
Asp
Asn

Lys

Ser
Cys
Pro
Cys
Leu
Glu
Leu
Gly
Lys
Glu
Ser
Val
Cys
Cys
Asp
Arg
Tyr
Gly
Gly
Arg
Thr
Gly
Phe
His
Gly
Cys
Glu

Asp

Asp
Phe
val
val
Cys
Cys
Ile
Thr
Pro
Gly
Glu
Asp
Gly
Val
Cys
Cys
Asp
Arg
Glu
Gly
Gly
Arg
Met
Gly
Phe
Asn
Gly

Leu

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

Thr

WO 2004/015396

Thr
Met
Gly
Thr
val
Arg
Ser
Ile
Glu
Ser
Ser
Arg
Lys
Leu
Val
Gln
Ser
Glu
Val
Lys
Gly
Thr
Gly
Ala
Gln
Thr
Pro

Ser

Glu
Arg
Gly
Ile
Phe
Val
Ile
Ala
Asp
Tyr
Leu
Val
Asp
Ala
Pro
Tyr
Leu
Thr
Ser
Ala
Gly
Thr
Ile
Thr
Val
Pro
Thr

Tyxr

Val
val
Leu
Ile
Ala
Ala
Lys
Phe
Glu
Arg
His
Thr
val
Glu
Gly
Ser
Ile
Phe
Gln
Ala
Asp
Lys
Gly
Ile
Ser

Leu

Thr
635
Thr
650
Glu
665
Gln
680
Ile
695
Thr
710
Glu
725
Glu
740
Gly
755
Gln
770
Ile
785
Thr
800
Thr
815
Ile
830
Asp
845
Ile
860
Ser
875
Thr
890
Thr
905
Ile
920
His
935
Thr
950
val
965
Asn
980
Glu
995
Ala
1010

Gly Gln

val

1025
Leu
1040

Glu
Glu
Met
Glu
Leu
TYyY
Thr
Thr
Glu
Thr
vVal
Thr
Asp
Asp
Arg
Gly
Arg
Thr
Asp
Asp
Ala
Thr
Ser
Ala
Thr
Lys
Trp

Arg

Glu
Tyr
Gln
Leu
Glu
Leu
Ser
Trp
Ile
Gly
Lys
Arg
Thr
Gly
Thr
Asn
Arg
Gly
Asn
Ser
Glu
Leu
Ala
Ala
Ala
Phe
val

Gly

Thr
Leu
Phe
Glu
Asn
Pro
val
Glu
Thr
Leu
Asn
Leu
Thr
Ile
Thx
Leu
Gly
Leu
Ser
TYyY
val
Thr
val
Thr
Glu
Asp
Gly

Leu

Val Asn
640

val val
655

Arg Val
670

Pro Gly
685

Lys Lys
700

Ala Pro
715

Glu val
730

Ile Ile
745

Lys Ser
760

Ala Pro
775

Asn Thr
790

Asp Ala
805

Ala Leu
820

Glu Leu
835

Ile Asp
850

Lys Pro
865

Asp Met
880

Asp Ala
895

TIle Thr
910

Arg Ile
925

Asp Val
940

Gly Leu
955

Lys Glu
970

Glu Leu
985

Thr Ser
1000
Arg Tyr
1015
Val Gln
1030
Glu Pro
1045

Leu
Tyr
Pro
Val
Ser
Glu
Glu
Phe
Leu
Gly
Arg
Pro
Ile
Thr
Leu
Asp
Ser
Pro
Leu
Lys
Pro
Arg
Asp
ASp
Leu
Arg
Leu

Gly
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Ala
Thr
Gly
Glu
Ile
Gly
Trp
Arg
Arg
Gln
Gly
Ser
Thr
Tyr
Thr
Thr
Ser
Arg
Glu
Tyr
Lys
Pro
Lys
Thr
Thr
Leu
Pro

Gln

Trp
Pro
Asp
Tvr
Pro
Leu
Asp
Asn
Arg
Glu
Pro
Gln
Trp
Gly
Glu
Glu
Asn
Asn
Trp
Ala
Ser
Gly
Glu
Pro
Leu
Asn
Arg

Glu

Asp
Thr
Gln
Phe
val
Lys
Pro
Met
Pro
TyxY
Gly
Tle
Phe
Ile
Asp
Tyxr
Pro
Leu
Arg
Pro
Gln
Thr
Ser
Lys
Leu
TYyY
Asn

Tyxr

Asn
645
His
660
Thr
675
Ile
690
Ser
705
Phe
720
Leu
735
Asn
750
Glu
765
Glu
780
Leu
795
Glu
810
Lys
825
Lys
840
Glu
855
Glu
870
Ala
885
Arg
900
Asn
915
Ile
930
Gln
945
Glu
960
Asn
975
Asp
990
Trp
1005
Ser
1020
Thr
1035
Asn
1050
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val

Arg

Thr

Ala

Ala

Leu

Thr

Leu

val

Thx

Glu

Gly

Tyr

Pro

Asp

Trp

Gln

Gly

Pro

Pro

Gly

Ser

Ile

Ser

Thr

Thr

Leu

val

WO 2004/015396

Leu

val

Val

Ala

Asn

Arg

val

Ser

val

Ala

Ala

Leu

Thr

Leu

Leu

Thr

Glu

Ser

Tyr

val

Asn

Trp

Ile

Gly

Asp

Lys

Glu

Ser

Leu

Lys

Thr

Asp

Lys

Ala

Ser

Ala

val

Pro

Asp

Arg

Ile

Ser

Ala

Ala

val

Leu

Arg

Leu

Leu

Met

Asp

Ala

Phe

Thr

Asn

Trp

Thr Ala
1055
Ala Ser
1070
Glu Val
1085
Gln Ala
1100
Val Glu
1115
Val Asp
1130
Ile Tyr
1145
Glu Ala
1160
Ala Glu
1175
Glu Gly
1190
Thr val
1205
Ser Thr
1220
Thr Ile
1235
vVal Glu
1250
val Ser
1265
Ala Asp
1280
Asn Lys
1295
Arg Ala
1310
val Ser
1325
Ser Ala
1340
Asn Val
1355
Ala Thr
1370
Ser Asn
1385
Glu Arg
1400
Ile vVal
1415
Ile Ser
1430
Leu Thr
1445
Met Ala
1460

Glu
Thr
Gly
Tyr
Ala
Ile
Gly
Ser
Val
Ala
Glu
Asp
Arg
Val
Glu
Asn
Val
val
Ile
Glu
Ser
Asp
Arg
Thr
Tyr
Ala
Ile

Ser

Lys
Glu
Trp
Glu
Ala
Pro
Ser
Thr
Gly
Tyr
Ala
Leu
Gly
Leu
Val
Ala
Glu
AsSp
Tyr
Ala
Asp
Gly
Leu
Ala
Leu
Thr
Ser

Glu

Gly
Arg
Asp
His
Arg
Gly
Phe
Gly
Trp
Glu
Ala
Pro
val
Thr
Gly
TyY
Ala
Ile
Gly
Ser
Ile
Ile
Leu
His
Ser
Ala
Asp

Asn

Arg His
1060
Ala Pro
1075
Gly Leu
1090
Phe Ile
1105
Asn Leu
1120
Leu Lys
1135
Gln Gly
1150
Glu Thr
1165
Asp Ala
1180
Tyr Phe
1195
Gln Asn
1210
Gly Leu
1225
Thr Gln
1240
Glu Asp
1255
Trp Asp
1270
Glu His
1285
Ala Gln
1300
Pro Gly
1315
val Ile
1330
Thr Ala
1345
Thr Pro
1360
Phe Glu
1375
Glu Thr
1390
Ile Ser
1405
Gly Leu
1420
Thr Thr
1435
Ile Asn
1450
Ala Phe
1465

Lys

Glu

Arg

Ile

Thr

Ala

Tyr

Pro

Leu

Phe

Leu

Lys

Asp

Leu

Gly

Phe

Asn

Leu

Arg

Lys

Glu

Thr

Val

Gly

Ala

Glu

Pro

Asp
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Ser
Leu
Leu
Gln
Val
Ala
Arg
Asn
Lys
Ile
Thr
Ala
Phe
Pro
Leu
Val
Leu
Glu
Gly
Glu
Ser
Phe
Glu
Leu
Pro
Ala
Tyr

Ser

Lys

Glu

Asn

val

Pro

Thr

Thr

Leu

Leu

Gln

val

Ala

Ser

Gln

Arg

Ile

Thr

Ala

Tyr

Pro

Phe

Thr

Tyr

Pro

Ser

Leu

Gly

Phe

Pro Ala
1065
Asn Leu
1080
Trp Thr
1095
Gln Glu
1110
Gly Ser
1125
Pro Tyr
1140
Pro Val
1155
Gly Glu
1170
Asn Trp
1185
val Gln
1200
Pro Gly
1215
Thr His
1230
Thr Thr
1245
Leu Gly
1260
Leu Asn
1275
Gln Val
1290
Leu Pro
1305
Ala Thr
1320
Arg Thr
1335
Glu Ile
1350
Asn Leu
1365
Ile Glu
1380
Asn Ile
1395
Pro Ser
1410
Ile Arg
1425
Pro Leu
1440
Phe Thr
1455
Leu Val
1470
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Thr
Leu
Gly
Gln
Glu
Arg
Leu
Thr
Glu
Arg
Ser
Thr
Ile
val
Gly
Glu
Pro
Ala
Ser
Gly
Glu
Ser
Asp
Trp
Glu
Thr
Thr

Ile

WO 2004/015396

val

Ser

Ile

Thr

val

Leu

Lys

Leu

Ala

Arg

Pro

val

Thr

Asp

val

Ser

Ser

Arg

Tyr

Asn

Tyr

Thr

Leu

Arg

Ser

Thr

Ala

Gln

val
Gly
Gly
Lys
Asp
Ser
Ile
Leu
Thr
Ser
Lys
Ser
Tyxr
Gly
Glu
Glu
Gly
Trp
Thr
Thr
Thr
Ile
Thr
Pro
val
Ser
Lys

Thr

Asp Ser
1475
Thr Gln
1490
Tyr Glu
1505
Pro Leu
1520
Asn Leu
1535
Trp Thr
1550
Arg Asp
1565
Ala Pro
1580
Glu Tyr
1595
Gln Thr
1610
Glu Vval
1625
Trp Arg
1640
Val Pro
1655
Thr Lys
1670
Tyr Leu
1685
Pro Val
1700
Leu Val
1715
Gln Pro
1730
Gly Glu
1745
val Glu
1760
Leu Arg
1775
Thr Ala
1790
Ala Thr
1805
Pro Arg
1820
Asp Gly
1835
Tyr Ser
1850
Ile Gln
1865
Ile Phe
1880

Gly

Arg

val

Arg

Leu

Ala

Thr

Glu

Glu

val

Ile

Ala

Ile

Thr

val

Ser

Thr

Ala

Lys

Tyr

Ile

Lys

Glu

Ala

Thr

Leu

Ala

Thr

Lys
Lys
Met
Ala
Val
Asp
Lys
Arg
Ile
Ser
Phe
Pro
Thr
Gln
Ser
Gly
Ala
Ile
val
Ala
Phe
Phe
val
Ser
val
Ala
Leu

Thr

Leu

Leu

val

Glu

Ser

Glu

Lys

Thr

Glu

Ala

Ser

Thr

Gly

Thxr

Ile

Ser

Asn

Ala

Pro

Leu

Ala

Thr

Gln

val

Lys

Asp

Asn

Ile

Leu Asp
1480
Glu Leu
1495
Ser Gly
1510
Ile Val
1525
Asp Ala
1540
Gly val
1555
Gln Ser
1570
Arg Asp
1585
Leu Tyr
1600
Ile Ala
1615
Asp Ile
1630
Ala Gln
1645
Gly Thr
1660
Arg Leu
1675
Ile Ala
1690
Phe Thr
1705
Ile Thr
1720
Thr Val
1735
Glu Ile
1750
Thr Asp
1765
Glu Lys
1780
Thr Asp
1795
Ser Glu
1810
Thr Gly
1825
Glu val
1840
Leu Ser
1855
Gly Pro
1870
Gly Leu
1885

Pro
Arg
Phe
Thr
Thr
Phe
Glu
Ile
Gly
Thr
Thr
vVal
Pro
val
Met
Thr
Asp
Asp
Thr
Leu
Gly
Leu
Thr
Tyr
Ile
Pro
Leu

Leu
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Gln
Gly
Thr
Glu
Pro
Asp
Pro
Thr
Ile
Thr
Glu
Glu
Ser
Lys
Lys
Ala
Ser
Ser
Arg
Glu
Pro
Asp
Ala
Leu
Val
Ser
Arg

Tyr

Glu
Leu
Gln
Ala
Asp
Asn
Leu
Gly
Ser
Ala
Asn
Ser
Met
Leu
Gly
Leu
Glu
Tyr
Thr
Pro
Gln
Ser
Leu
Leu
Gly
Thr
Ser

Pro

Phe Thr
1485
Ile Thr
1500
Gly His
1515
Glu Pro
1530
Gly Phe
1545
Phe Val
1560
Glu Ile
1575
Leu Arg
1590
Lys Gly
1605
Met Gly
1620
Ser Ala
1635
Phe Arg
1650
val Thr
1665
Ile Pro
1680
Phe Glu
1695
Asp Gly
1710
Ala Leu
1725
val Ile
1740
Val Ser
1755
Ala Thr
1770
Lys Ser
1785
Pro Arg
1800
Leu Thr
1815
val Tyr
1830
Pro Asp
1845
His Tyr
1860
Asn Met
1875
Phe Pro
1890
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Lys Asp Cys Ser Gln Ala Met Leu Asn Gly Asp Thr Thr Ser Gly

1895 1900 1905
Leu Tyr Thr Ile Tyr Leu Asn Gly Asp Lys Ala Glu Ala Leu Glu
1910 1915 1920
Val Phe Cys Asp Met Thr Ser Asp Gly Gly Gly Trp Ile Val Phe
1925 1930 1935
Leu Arg Arg Lys Asn Gly Arg Glu Asn Phe Tyr Gln Asn Trp Lys
1940 1945 1950
Ala Tyr Ala Ala Gly Phe Gly Asp Arg Arg Glu Glu Phe Trp Leu
1955 1960 1965
Gly Leu Asp Asn Leu Asn Lys Ile Thr Ala Gln Gly Gln Tyr Glu
1970 1975 1980
Leu Arg Val Asp Leu Arg Asp His Gly Glu Thr Ala Phe Ala Val
1985 1990 1995
Tyr Asp Lys Phe Ser Val Gly Asp Ala Lys Thr Arg Tyr Lys Leu
2000 2005 2010
Lys Val Glu Gly Tyr Ser Gly Thr Ala Gly Asp Ser Met Ala Tyr
2015 2020 2025
His Asn Gly Arg Ser Phe Ser Thr Phe Asp Lys Asp Thr Asp Ser
2030 2035 2040
Ala Ile Thr Asn Cys Ala Leu Ser Tyr Lys Gly Ala Phe Trp Tyr
2045 2050 2055
Arg Asn Cys His Arg Val Asn Leu Met Gly Arg Tyr Gly Asp Asn
2060 2065 2070
Asn His Ser Gln Gly Val Asn Trp Phe His Trp Lys Gly His Glu
2075 2080 2085
His Ser Ile Gln Phe Ala Glu Met Lys Leu Arg Pro Ser Asn Phe
2090 2095 2100
Arg Asn Leu Glu Gly Arg Arg Lys Arg Ala
2105 2110
<210> 3
<211> 393
<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 7513607CD1

<400> 3 .
Met Val Pro Ser Ser Pro Arg Ala Leu Phe Leu Leu Leu Leu Ile
1 5 10 15
Leu Ala Cys Pro Glu Pro Arg Ala Ser Gln Asn Cys Leu Ser Lys
20 25 30
Gln Gln Leu Leu Ser Ala Ile Arg Gln Leu Gln Gln Leu Leu Lys
35 40 45
Gly Gln Glu Thr Arg Phe Ala Glu Gly Ile Arg His Met Lys Ser
50 55 60
Arg Leu Ala Ala Leu Gln Asn Ser Val Gly Arg Val Gly Pro Asp
65 70 75
Ala Leu Pro Val Ser Cys Pro Ala Leu Asn Thr Pro Ala Asp Gly
80 85 90
Arg Lys Phe Gly Ser Lys Tyr Leu Val Asp His Glu Val His Phe
95 100 105
Thr Cys Asn Pro Gly Phe Arg Leu Val Gly Pro Ser Ser Val Val
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Cys
Gly
Cys
Arg
Glu
Cys
Phe
Asp
Cys
Pro
Gln
His
Asn
Ala
Gly
Gln
Thr
Phe

Tyr

WO 2004/015396

Leu
Ile
val
Thr
Gly
Ala
His
Glu
Ile
Glu
Cys
Leu
Leu
Pro
Gly
Thr
Leu
Gln

AsSp

<210> 4

<211>
<212>
<213>

<220>

<221>
<223>

<400> 4

Met Ser Leu Leu Gly Pro Lys Val Leu

1

Ile Ile Thr Ser Asp Trp Ile Pro Leu

Gly Asp Asp Val Thr Gln Ala Thr Pro

Pro
Ser
Glu
Gly
Ser
Gln
Leu
Cys
Asn
Gly
Glu
Pro
Lys
Gly
Asn
Gly
Glu
Ala

Phe

148
PRT
Homo sapiens

Asn

Glu

Gly

Asn

vVal

val

Ser

val

Thr

Ser

Arg

Lys

Thr

Arg

Ser

Asp

val

Asn

110
Gly
125
Cys
140
val
155
Arg
170
Ala
185
Glu
200
Gly
215
Gly
230
Gly
245
Gly
260
Asn
275
Thr
290
Pro
305
Ala
320
Arg
335
Leu
350
Asp
365
His
380

misc_feature
Incyte ID No:

5

20

35

Thr
Ser
Asn
Cys
Gly
Arg
Ala
Leu
Gly
Asn
Pro
Ile
Ile
Gly
Gly
Ile
val

val

Trp
Ser
Gln
Gln
Asp
Ala
Ala
Gln
Ser
val
Cys
Ser
Thr
Pro
His
Leu
Asp

sSexr

Thr
Gln
Tyr
His
Ser
Gln
Gly
Pro
Phe
Ser
Pro
Phe
Leu
Asn
Phe
val
Met

Lys

7513991CD1

Gly
Pro
Arg
Gln
Ala
His
Asp
Val
Gln
Tyr
Met
His
Phe
Ser
val
Gln
Ser

val

115
Glu
130
Cys
145
Cys
160
Ala
175
Phe
190
Cys
205
Ser
220
Cys
235
Cys
250
val
265
Asp
280
Tyr
295
Arg
310
Leu
325
Met
340
Asn
355
Glu
370
Thr
385

Leu
10
Gly
25
Glu
40

Gln Pro His
Gln Asn Gly
Ile Cys Pro
Gln Thr Ala
Ser Arg Ala
Ser Cys Glu
vVal Cys Gln
Pro Gln Gly
Val Ser Pro
Lys Thr Ser
Ser Arg Pro
Leu Ser Leu
Met Ala Thr
Arg Phe Gly
Gln Arg Ser
Leu Glu Gly
Tyr Leu Asp

Ile Phe Val

Cys

Gly

Pro

Ala

Pro

Ala

Asp

Thr

Glu

Pro

Cys

Pro

Ala

Ile

Asp

Pro

Arg

Ser

120
Arg
135
Thr
150
Gly
165
Pro
180
Arg
195
Gly
210
Val
225
Thr
240
Cys
255
Phe
270
Arg
285
Ser
300
Ser
315
val
330
Arg
345
Gln
360
Ser
375
Pro
390

Phe Leu Ala Ala Phe

15

vVal Asn Ser Gln Arg

30

Thr Phe Thr Glu Asp

11/73

45
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Pro

Asp

val

Met

Glu

Leu

Pro

WO 2004/015396

Asn

Glu

Lys

Tyr

His

Pro

Cys

<210> 5

<211>
<212>
<213>

<220>

<221>
<223>

<400> 5

Met

Cys

Gly

Ser

Leu

Ser

Arg

Ala

Asn

Lys

Leu

Thr

Cys

Ser

Trp

Asp

Pro
Ala
Leu
val
Ala
Ser
Met
Ser
Gly
Glu
Phe
Ser
Glu
Ile
Gly

Lys

Leu

Lys

Gln

Ile

Glu

Pro

Glu

343
PRT
Homo sgapiens

Arg

Pro

Glu

Arg

Arg

Asn

Trp

His

His

Phe

Glu

Cys

Leu

Pro

Leu

Gln

Val
Phe
Cys
Val
Ala
Arg

Asn

Pro
Ser
Asn
val
Leu

Asp

Glu
Glu
Val
Thr
His
Asn
Asp
His

Gly

Asn Asp
50

Thr Cys
65

Ile His
80

Asn Lys
95

Met Lys
110

Arg Leu
125

vVal Asp

140

misc_feature
Incyte ID No:

Arg Leu
5
Leu Leu
20
Gly Asn
35
Thr Phe
50
Asn Arg
65
Asp Asn
80
Thr Gly
95
Tyr Leu
110
Phe Asp
125
Gly Asn
140
Pro Val
155
Thr Ala
170
Gly Cys
185
Lys Gln
200
Leu Phe
215
Asn Phe

Pro

Thr

Gln

Glu

Asp

Arg

Leu

Leu

val

Ile

Leu

Ala

Pro

val

Lys

Phe

Trp

Glu

Cys

Ala

Ile

Ser

Asn

Ala

Arg

Leu

Ile

Glu

Arg

Gln

7513298CD1

Ala
Ala
Ala
Gly
Gly
Trp
Val
Ala
Ile
Asn
Ala
Thr
Asn
Thr
Trp

Ala

Thr

Leu

Cys

Cys

Leu

Ser

Arg

Ala

Leu

Asn

Leu

Met

Ile

Thr

Phe

His

Lys

Gln

Leu

Pro

Ala

Asn

Trp

Asp

55
VY

70
Phe

85
Ser
100
Cys
115
Asn
130
Pro
145

Leu

10
Glu

25
Ser

40
Gln

55
vVal

70
Gln

85
Gln
100
Lys
115
Asp
130
Asn
145
Tyxr
160
Arg
175
Leu
190
Ser
205
Pro
220
Val

Glu
Ser
Thr
Arg
Arg
Tyr

Asn

Cys
Cys
Gln
His
Asn
val
Gly
Val
Val
Ala
vVal
Phe
Gly
Ser
Ser

Ala

12773

Thr
val
Ser
Leu
Gln
Phe

Gly

Gly
Val
Ile
Trp
Ala
Asn
Ala
Ala
Asn
val
Axg
Glu
Leu
Ser
Tyr

Gly

Glu

His

Leu

val

Met

Arg

Leu

Ala

Glu

Ala

val

Trp

Leu

Ser

Tyr

Lys

His

Leu

Leu

Lys

Tyr

Ala

Ser

Cys

Arg

Arg

Cys

Ala

Leu

Leu

Pro

Ala

Pro

Thr

Leu

Arg

Ser

Lys

Val

Tyr

Leu

Asn

Lys

Arg

TyY

Trp

60
Pro

75
Arg

90
Lys
105
Gly
120
Pro
135

Leu

15
Leu

30
Ser

45
Glu

60
Pro

75
Arg

90
Leu
105
Leu
120
His
135
Asn
150
Pro
165
Gly
180
Asn
195
Thr
210
Leu
225
Gly
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Asn

Thr

Phe

Trp

Pro

Thr

His

WO 2004/015396

Asp
Gly
Val
Thr
Gly
Pro

Asn

<210> 6

<211>
<212>
<213>

<220>

<221>
<223>

<400> 6
Met Leu Pro Cys

1
Ala

Glu

Asp

Lys

Glu

val

Gly

Leu

Glu

Pro

His

Thr

Leu

Gly

<210> 7

<211>
<212>
<213>

<220>

<221>
<223>

<400> 7
Met Gly Ile Glu Leu Leu Cys Leu Phe Phe Leu Phe Leu Gly Arg

1

Gln

Ile

Ala

Glu

Asn

Ile

Arg

110
PRT
Homo sapiens

Leu

Pro

Asp

Pro

Ala

Cys

Gln

724
PRT
Homo sapiens

Trp

Ile

Ser

Tvr

Trp

Leu

Ile

Leu

Asp

Ser

Gln

Pro

Pro

Leu

230
Leu
245
Thr
260
Tyr
275
Gln
290
Asp
305
Ala
320
Ala
335

1

misc_feature
Incyte ID No:

Ala
5
Leu
20
Ser
35
Gln
50
Glu
65
Pro
80
Ala
95
Ser
110

misc_feature
Incyte ID No:

5

Gln

Gln

Lys

Asp

Asn

Arg

Leu

val
Gly
Val
Pro
His
TyY

Arg

Asp

Ala

Ala

Arg

Ser

val

Leu

7517764CD1

Ser

Leu

Tyr

His

Pro

Pro

Leu

Cys

Leu

Thr

Cys

Gly

Arg

Leu

Leu

Gly

Glu

Arg

Lys

Thr

His

7517774CD1

Leu

Arg

Tyr

Thr

His

Arg

Glu

Pro

Ser

Cys

Gly

Gly

Ala

Arg

235
Gly
250
Asn
265
Ser
280
Gly
295
Lys
310
Ile
325
Leu
340

Gly
10
Ala
25
Thr
40
val
55
Leu
70
val
85
Gly
100

10

Ser
Phe
Asn
Ser
Lys
Leu

Leu

Ser
Ser
Asp
Cys
Ile
Gly

Gln

Ser
Gly
Asp
Ser
Asn
Pro

Gly

Leu
Pro
Gly
Ala
Ala
Ala

Leu

Lys

Ser

Ser

Lys

Leu

val

Cys

Leu

Gln

Tyr

Trp

Ala

Gln

Trp

Glu
Val
Ala
Ile
Phe

Ala

Leu
Asp
Glu
Gly
Phe
Gln

Leu

240
val
255
Gln
270
Asn
285
Phe
300
Glu
315
Trp
330

Trp
15
Ser
30
Trp
45
Thr
60
Gln
75
Pro
90
Ser
105

15

Asn Asp His Val Gln Gly Gly Cys Ala Leu Gly Gly Ala Glu Thr
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Cys
Gln
Thr
Glu
Ser
Pro
Leu
Tyr
Thr
Leu
Pro
Pro
Lys
Ile
Gly
Ile
Asp
val
Tyr
Ile
Thr
Pro
Leu
Glu
Thr
Cys
Val

Lys

WO 2004/015396

Glu
Glu
Pro
Asn
val
Gln
Gln
Tyr
Ile
Thr
val
Cys
His
val
Gly
Gly
Ala
Ile
Ser
Asp
Gln
Gly
Gln
Leu
Ala
Ser
Asn

Pro

Asp
Asn
Ala
Pro
Gly
Ser
val
Leu
Lys
Ser
Ser
Ser
Ile
Lys
Phe
Trp
Asp
Pro
Met
Lys
Glu
Ala
Leu
Glu
Ile
His
Ile

val

Cys
Phe
Asn
val
Arg
Leu
His
Met
Glu
Asn
Pro
Ser
Leu
Asn
Asp
Arg
Ser
Asn
Ser
Leu
Gln
Thr
Ile
val
Cys
Met
Pro

Gly

20
Leu

35
Thr

50
Leu

65
Ser

80
Gln

95
Ile
110
vVal
125
Asp
140
Leu
155
Phe
170
Phe
185
Ile
200
Pro
215
Gln
230
Ala
245
Asn
260
His
275
AsSp
290
Thr
305
val
320
val
335
val
350
Ile
365
Leu
380
Asn
395
Lys
410
His
425
Leu

Leu
His
Leu
Gln
Lys
Leu
Arg
Leu
Gly
Arg
val
Pro
Leu
Lys
Ile
Asp
Phe
Gly
val
Gln
His
Gly
Ser
Gly
Asn
val
Cys

Gly

Ile
Pro
Ala
val
Asn
Lys
Gln
Ser
Sex
Leu
Lys
Tyr
Thr
Ile
Met
Ser
Gly
Leu
Leu
Asn
Leu
Leu
Ala
Asp
Gly
Gly
Glu

Asp

Gly
Ser
Lys
Glu
Ser
Leu
Thr
Ala
Arg
Gly
Thr
Phe
Asn
Ser
Gln
Leu
Met
Cys
Glu
Asn
TyxY
Leu
Tyr
Thr
Thr
Asp
Arg

Ala

Pro
Gly
Gly
Ile
Ser
Arg
Glu
Ser
Leu
Phe
Thr
Cys
Asp
Ala
Ala
His
Asp
His
TVr
val
Glu
Gln
Glu
Glu
Leu
Thr
Arg

Leu

25
Gln

40
Val

55
Cys

70
Leu

85
Asp
100
Pro
115
Asp
130
Met
145
Ser
160
Gly
175
Pro
190
Leu
205
Ala
220
Asn
235
Ala
250
Leu
265
Ser
280
Leu
295
Pro
310
Leu
325
Asn
340
Lys
355
Asp
370
Gly
385
Phe
400
Ala
415
Ser
430
Glu

Cys
Gly
Gln
Lys
Ile
Gly
Tyr
Asp
Lys
Ser
Glu
Pro
Glu
Ile
val
Leu
Lys
Asp
Thr
Leu
Tyr
Asp
Leu
Leu
Gln
Ser
Arg

Leu

14/73

Ala
Glu
Leu
Asn
val
Gly
Pro
Asp
Glu
Phe
Glu
Thr
Arg
Asp
Cys
val
Leu
Ser
Ile
Ile
Ala
Ser
Arg
Asn
His
Pbe
His

Leu

Trp
Arg
Asn
Lys
Gln
Ala
val
Asp
Met
val
Ile
Phe
Phe
Thxr
Lys
Phe
Ala
Lys
Gly
Phe
Lys
Gly
Ser
Leu
Gln
Ser
Ile

val

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

Ser

30
Ala
45
Asp
60
Ile
75
Leu
90
Ala
105
Thr
120
Leu
135
Asn
150
Lys
165
Lys
180
Asn
195
Phe
210
Glu
225
Glu
240
Lys
255
Ser
270
Ile
285
Glu
300
Leu
315
val
330
Ile
345
Ile
360
val
375
Phe
390
Lys
. 405
Thr
420
Ile
435
Pro
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Glu

Lys

Cys

Cys

Asn

Leu

Thr

Cys

Leu

Lys

Asp

Ile

His

Met

val

Lys

Gln

Lys

Ser

WO 2004/015396

Cys
Cys
His
Gly
Cys
Cys
Asn
Gly
Ser
Leu
Gly
Thr
Ser
Ile
Leu
Glu
Thr
Asn

Thr

<210> 8

<211>
<212>
<213>

<220>

<221>
<223>

<400> 8
Met Gly Gly Pro Arg

1

Asn
His
Pro
Glu
Thr
Ser
Pro
Asp
Ala
Ala
Ser
Phe
Tle
Met
Leu
val
Gly
Val

Asp

445
PRT
Homo sapiens

Cys
His
Gly
Cys
Thr
Gly
Gly
Pro
Ala
Gly
val
Leu
Asn
Leu
Cys
Ala
Thr
Thr

Cys

440
Asp
455
Gly
470
His
485
val
500
Ser
515
Arg
530
Ala
545
Cys
560
Gly
575
Ala
590
Ser
605
Ile
620
Glu
635
Gly
650
Ile
665
Lys
680
Asn
695
Tyr
710

misc_feature
Incyte ID No:

5

Leu Pro Gly Gly Gly

20

Ser Gly Arg Arg Asn

35

Cys

Asn

Met

Cys

Thr

Gly

Ser

Asn

Gln

Thr

Cys

Thr

Lys

val

Trp

Phe

Pro

Lys

Gln
Gly
Gly
Arg
Asp
Asp
Gly
Ser
Ala
Ile
Ser
Thx
Asp
Ser
Lys
Glu
Leu

His

Lys

Ser

Pro

Ser

Ser

Cys

Pro

Lys

Arg

Ser

Leu

Asp

Cys

Leu

Leu

Ala

Tyr

Arg

7518133CD1

Glu
Phe
Arg
Gly
Cys
Val
Thr
Arg
Glu
Glu
Gln
Asn
Pro
Ala
Leu
Glu
Arg

Glu

Ala Trp Ala Leu

Ala Ala Trp Ser

Trp Cys Ser Tyr

445
val
460
Gln
475
Cys
490
Trp
505
val
520
Cys
535
Cys
550
Ser
565
Glu
580
Glu
595
Gly
610
Glu
625
Lys
640
Ile
655
Val
670
Arg
685
Gly
700
Lys
715

Glu
Cys
Asn
Thr
Ser
Gly
Glu
Cys
Cys
Glu
Glu
Gly
Pro
Leu
Ser
Ser
Ser

Gln

val
Gly
Gly
Gly
Glu
Lys
Arg
Ile
val
Asp
Asn
Lys
Pro
Leu
Phe
Lys
Thr

Lys

Asn

val

Asp

Glu

Asp

Cys

Cys

Glu

Asp

Phe

Glu

Thr

Asn

Ile

His

Ala

Ser

val

Ser
Cys
Cys
Tyr
Gly
Val
Pro
Cys
Lys
Ser
Cys
Ile
Ile
Gly
Asp
Lys
Thr

Asp

450
Ser
465
Ala
480
Asp
495
Cys
510
Val
525
Cys
540
Thr
555
His
570
Cys
585
Lys
600
Leu
615
Ile
630
Pro
645
val
660
Arg
675
Trp
690
Phe
705
Leu
720

Leu Cys Leu Gly Leu Leu

10

15

Ile Gly Ala Ala Pro Phe

25
Val
40

30

Val Thr Arg Thr Ile
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45
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Ser
Asn
Val
Arg
Glu
Ser
Cys
val
val
Gly
Asp
Gly
Gly
Gly
Gly
Ile
Thr
Pro
Pro
Lys
Arg
Pro
Ser
Ala
Glu
Leu

val

WO 2004/015396

Cys
Cys
Val
Glu
Val
Thr
Leu
Leu
Pro
Pro
Gln
Asp
Pro
Thr
Pro
Ser
Asn
Gly
Gly
Gly
Gly
Gly
Leu
Arg
Leu
Leu

Ala

<210> 9

His
Pro
Arg
Trp
Ala
Met
Asn
Glu
Pro
Pro
Val
Ala
Gln
Pro
Pro
Gln
Asn
Pro
Ser
Ile
Glu
Pro
Gln
Arg
Gly
Arg

Pro

Val
Trp
Pro
Arg
Gly
Arg
Cys
Ala
Thr
Pro
Gly
Gly
Gly
Gly
Gly
His
His
Met
Pro
Ser
Pro
Lys
Ser
val
Ser
Gly

Arg

Gln

50
Pro

65
Thr

80
Cys

95
Ser
110
Arg
125
Ser
140
Lys
155
Pro
170
Ala
185
Ala
200
Ser
215
Pro
230
Glu
245
Pro
260
Gly
275
Trp
290
Gly
305
Gly
320
Gly
335
Gly
350
Gly
365
Phe
380
Thr
395
Gly
410
Lys
425
Ser
440

Asn

Met

Tyr

Cys

Ser

Met

Lys

Met

Ala

Gln

Trp

Arg

Pro

Arg

Pro

Asp

Pro

Pro

His

His

Pro

Asp

Leu

Leu

Ala

Arg

Arg

Gly
Ser
Lys
Pro
Ala
Ala
Val
Thr
Thr
Gly
Gly
Gly
Gly
Gly
Ala
Pro
Gln
Pro
Ile
Pro
Gln
Pro
Gln
Leu
Gly
Gly

AsSp

Thr
Cys
val
Gly
Ser
Leu
Ser
Met
Pro
Ser
Leu
Pro
Ser
Pro
Pro
Leu
Gly
Gly
Gly
Gly
Gly
Gly
Gln
Glu
Pro
Gly

Glu

Tyr

Pro

Met

His

Leu

Gln

Glu

Leu

Glu

Pro

Pro

Met

Pro

Pro

val

Leu

Pro

Pro

Pro

Glu

Ser

Glu

Gln

Ala

Ala

His

Arg

Leu

55
Gly

70
Tyr

85
Ser
100
Glu
115
Pro
130
Leu
145
Thr
160
ASp
175
Gly
190
Gly
205
Gly
220
Gly
235
Gly
250
Gly
265
Ser
280
Thr
295
Pro
310
Pro
325
Lys
340
Ala
355
Lys
370
Ala
385
Ile
400
Gly
415
Ala
430
Gly
445

Gln
Ser
Lys
Gly
Pro
Thr
Thr
val
Pro
Asp
Pro
Met
Arg
Pro
Pro
Asn
Gly
Gly
Gly
Gly
Gly
Ser
Gln
Ile
Thr

Thr

16/73

Arg
Ser
Ile
Val
Met
Ala
Glu
Ile
Ala
Gly
Thr
Arg
Ala
Pro
Pro
Thr
Pro
Pro
Pro
Glu
Gln
His
Leu
Trp
Gly

Asn

Val
Tyr
Val
Ser
Trp
Phe
Arg
Glu
Pro
Gly
Gly
Gly
Gly
Gly
His
Phe
Pro
Thr
Thr
Arg
Arg
Trp
Glu
Pro
Thr

Tyr

Leu
Arg
Thr
Cys
Ser
Ser
Leu
Gln
Leu
Leu
Pro
Pro
Ala
Pro
Ala
Thr
Gly
Gly
Gly
Gly
Gly
Ala
Leu
Glu
Pro

Arg

Gln

60
Thr

75
Ala

90
Glu
105
Gly
120
Gly
135
Lys
150
Pro
165
Trp
180
Gln
195
Lys
210
Pro
225
val
240
Pro
255
Arg
270
Glu
285
Pro
300
val
315
Pro
330
Leu
345
Glu
360
Pro
375
Leu
390
Pro
405
Ser
420
Ile
435
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<211>
<212>
<213>

<220>
<221>
<223>

<400>

279
PRT
Homo sapiens

misc_feature
Incyte ID No:

9

Met Arg Leu Leu Ala

1

Glu Thr Gly Thr Ala

20

Glu Glu Gln Met Pro

35

Leu Arg Asn Asp Val

50

Asp Leu Ser Asn Tyr

65

Pro Glu Val Lys Val

80

Pro Ala Lys Ser Thr

95

Thr Met Thr Arg Pro

110

Pro Asn His Ala Lys

125

Ile Ser Ser Ile Asp

140

Gln Asp Leu Ile Leu

155

Leu Pro Ser Gly Ile

170

Gln Ser Ser Gly Ile

185

Leu Gln Phe Leu Tyr

200

Gly Pro Leu Pro Leu

215

Leu Ile Glu Thr Met

230

His Lys His Thr Arg

245

Asn Pro Ile Asn Leu

260

Pro Arg Leu Pro Ile

<210>
<211>
<212>
<213>

<220>
<221>
<223>

275

10

245

PRT

Homo sapiens

misc_feature
Incyte ID No:

7520147CDL

Phe
Ser
Arg
Leu
Glu
Thr
Thr
Thr
Leu
Asn
Pro
Glu
Gln
Leu
Ser
Gln
Arg
Ser

Gly

Leu

Leu

Glu

Asn

Glu

Ser

Ala

Thr

Lys

Asp

Glu

Phe

Pro

Ser

Leu

Arg

Gln

Leu

Arg

Ser
Pro
Gly
Pro
Leu
Leu
Pro
Ala
Arg
Ala
Asn
Leu
Ala
Asp
Afg
Asp
Leu
Phe

Phe

7520276CDL

Leu

Arg

Asp

Asp

Thr

Ala

Gly

Gly

Ile

Phe

Gln

Asp

Ala

Asn

Ser

val

Glu

Pro

Thr

Leu

10
Lys

25
Ser

40
Asn

55
Asp

70
Pro

85
Thr
100
Leu
115
AsSp
130
Arg
145
Leu
160
val
175
Phe
190
Leu
205
val
220
Phe
235
Asp
250
Ser
265

Ala

Glu

Phe

Tyr

TyTr

Ala

Pro

Leu

Leu

Leu

Glu

Arg

Arg

Leu

His

Cys

Ile

Ala

17/73

Leu

Arg

Glu

Gly

Gly

Thr

Ser

Leu

Ser

Leu

Ala

Leu

Ala

Asp

Leu

Asp

Arg

Tyr

val

Lys

val

Glu

Asp

Ser

Ser

Ser

Asn

His

Leu

Asn

Met

Ser

Gln

Pro

Leu

Phe

Leu

Arg

Leu

val

Gln

Ile

Asn

Ser

Asn

Ala

Pro

Arg

Glu

Ile

Asn

Glu

Asp

Cys

Gln

15
Arg

30
Pro

45
Ile

60
Leu

75
Ser

90
Pro
105
Gln
120
Leu
135
Leu
150
val
165
Leu
180
Lys
195
Pro
210
Asn
225
Glu
240
Gly
255
Leu
270
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<400> 10
Met Ser

1
Leu

Ser

His Leu

His Cys Pro

Val Arg Asp

Asn Glu Asp

Leu Glu Cys

Cys Arg Ala

Ile Tyr Gln

Cys Thr Cys

Gln Glu Leu

val Lys Val

Asp Ser Ile

Lys Glu Leu

Asn Glu Leu

Pro Gly Lys

Ile Ser Gly

vVal Ser Val

<210>
<211>
<212>
<213>

11
325
PRT

<220>
<221>
<223>

<400> 11

Met Ala Ala
1

Leu Trp Gly

Gly Glu Pro

Pro Gln Arg

Trp Lys val

Arg
Thr
Leu
Gly
Cys
Asn
Gln
Asn
Ile
Ser
Thr
Lys
Gly
Ile
Trp
Leu

Cys

Gly
Ala
Leu
Leu

Leu

Ile

Arg

20
Glu

35
Cys

50
Ser

65
Phe

80
Ser

95
Gly
110
Asp
125
Leu
140
Gly
155
Asp
170
Phe
185
Ala
200
Arg
215
Asn
230
Leu
245

Homo sapiens

misc_feature
Incyte ID No:

Thr

val
20
val
35
Glu
50
Ser
65

Ala Arg Ala

Leu Ala Leu

Ala Pro Lys

Gly Cys Cys

Lys Thr Gln

Gly Ala Ser

Glu Gly Arg

Glu Ser Phe

Gly Ala Vval

Pro Asn Leu

Gln Cys Cys

Pro Met Glu

Asp Ala Ser

val Gly Lys

Leu Ser Thr

Leu Cys Arg

7520808CD1

Ala Vval Gly

Val Gly Ala

Leu Lys Cys

Trp Lys Leu

Pro Gln Gly

Leu
Ser
Cys
Lys
Pro
Ser
Pro
Gln
Gly
Gly
Glu
Asp
Glu
Gly
Ser

Asn

Ala
Gln
Lys
Asn

Gly

Ala

10
Thr

25
Ala

40
val

55
Cys

70
Thr

85
Cys
100
Pro
115
Cys
130
Cys
145
Glu
160
Gln
175
val
190
Ser
205
Asp
220
Glu
235

Trp
10
Asn
25
Gly
40
Thr
55
Gly
70

Leu

Cys

Pro

Cys

Asp

Ala

Glu

Asn

Ile

Pro

Trp

Asp

Glu

Ser

Thr

Cys

val

Ile

Ala

Gly

Pro

18/73

Val
Pro
Gly
Ala
His
Leu

Tyxr

Pro
Asn
val
Gly
Leu
Leu
val

Leu

Leu
Thr
Pro
Arg

Trp

Val
Ala
Val
Lys
Thr
Lys
Asn
Lys
Leu
Pro
Cys
Leu
Thr
Lys
Leu

Ser

Val
Ala
Lys
Thr

Asp

Thr
Ala
Gly
Gln
Lys
Gly
Ser
His
Cys
Arg
Asp
Leu
Arg
Arg
Arg

Leu

Leu
Axrg
Lys
Glu

Ser

Leu

15
Cys

30
Leu

45
Leu

60
Gly

75
Ile

90
Arg
105
Gln
120
Pro
135
Leu
150
Glu
165
Gly
180
Asn
195
Leu
210
Cys
225
Phe
240

Ser
15
Ile
30
Pro
45
Ala
60
val
75

PCT/US2003/025418
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Ala Arg Val Leu Pro
80

Ile Gln Asp Glu Gly
95

Gly Lys Glu Thr Lys
110

Pro Gly Lys Pro Glu
125

Gly Vval Pro Asn Lys
140

Pro Ala Gly Thr Leu
155

Pro Asn Glu Lys Gly
170

Pro Glu Thr Gly Leu
185

Pro Ala Arg Gly Gly
200

Ser Pro Gly Leu Pro
215

Gln Pro Arg Val Trp
230

val val Glu Pro Glu
245

Thr Leu Thr Cys Glu
260

Trp Met Lys Asp Asn
275

Gly Leu Ile Lys Ser
290

Asp Trp Gly Asp Gly
305

Thr Arg Arg Lys Arg
320

<210> 12

<211> 58

<212> PRT

<213> Homo sapiens

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

<400> 12
Met Arg Ala Ala Tyr
1 5
Leu Ala Gln Gly Gln
20
Asp His Val Gln Tyr
35
Asp Tyr Tyr Asp Tyr
50

<210> 13
<211> 151

Asn
Ile
Ser
Ile
Val
Ser
Val
Phe
Asp
Arg
Glu
Gly
val
Gln
Gly
Gln

Arg

Gly
Phe
Asn
val
Gly
Trp
Ser
Thr
Pro
His
Pro
Gly
Pro
Ala
Lys
Gln

Ser

Ser

Arg

Tyr

Asp

Thr

His

val

Leu

Arg

val

Ala

Ala

Arg

Gln

Glu

val

7520821CD1

Leu

Tyr

Thr

Gln

Phe

Asp

His

Leu

Leu

Tyr

Gly Asn

Leu

Cys

Arg

Ser

Cys

Leu

Lys

Gln

Pro

Ala

Pro

val

Gln

Arg

Lys

Arg

Gln

Leu

ASp

Ser

Gly

Phe

85
Gln
100
val
115
Ala
130
val
145
Asp
160
Glu
175
Ser
190
Thr
205
Leu
220
Leu
235
Ala
250
Pro
265
Gly
280
Ile
295
Asn
310
Asn
325

Phe
10
Pro
25
Asp
40
Leu
55

Leu

Ala

Arg

Ser

Ser

Gly

Gln

Glu

Phe

Arg

Glu

Pro

Ser

Gln

Ala

Gly

Leu

Leu

Gln

Gly

19/73

Pro

Met

val

Glu

Glu

Lys

Thr

Leu

Ser

Thr

Glu

Gly

Pro

Leu

Pro

Arg

Pro

Pro

Ile

val

Ala
Asn
Tyr
Leu
Gly
Pro
Arg
Met
Cys
Ala
val
Gly
Gln
Gln
Asn

Pro

Ala
Pro
Asp

Gly

Val
Arg
Gln
Thr
Ser
Leu
Arg
Val
Ser
Pro
Gln

Thr

val
Thr

Gln

Gly
Phe

Asn

Gly

90
Asn
105
Ile
120
Ala
135
TyY
150
val
165
His
180
Thr
195
Phe
210
Tle
225
Leu
240
val
255
His
270
Arg
285
Cys
300
Lys
315

Leu
15
Pro
30
Pro
45

PCT/US2003/025418



WO 2004/015396

<212>
<213>

<220>
<221>
<223>

<400>

PRT
Homo sapiens

misc_feature
Incyte ID No:

13

Met Gly Thr Trp Ile

1

Ala Met Pro Val Leu

20

Pro Pro His Pro Pro

35

Pro Val VvVal Pro Ala

50

Met Pro Val Pro Gly

65

Gln Pro Asn Leu Pro

80

Pro Val Gln Pro Gln

95

Val His Pro Met Gln

110

Met Phe Pro Met Gln

125

Leu Glu Ala Trp Pro

Asp

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

140

14
175
PRT
Homo sapiens

misc_feature
Incyte ID No:

14

Met Gly Thr Trp Ile

1

Ala Met Pro Val Leu

20

Pro Pro Tyr Pro Ser

35

His His Gln Ile Ile

50

His Thr Leu Gln Pro

65

Gln Pro Val Ile Pro

80

His Ser Met Thr Pro

95

Pro Ala Gln Gln Pro

7520839CD1

Leu

Thr

Thr

Gln

Gln

Pro

Pro

Pro

Pro

Ser

Phe

Pro

His

Gln

His

Pro

His

Leu

Leu

Thr

Ala

Leu

Thr

Pro

Ser

Ala

Gln

Pro

Pro

Asp

7520891CD1

Leu

Thr

Tyr

Pro

His

Gln

Ile

Tyr

Phe
Pro
Gly
val
His
Gln
Gln

Gln

Ala

Leu

Tyr

Leu

His

Pro

His

Pro

Cys

Lys

Leu

val

Met

Gln

Pro

Pro

Pro

Lys

Cys

Lys

Glu

Ser

Tle

Met

His

Gln

Leu

10
Trp

25
Gln

40
Ile

55
Thr

70
Gln

85
Met
100
Gln
115
Met
130
Thr
145

Leu
10
Trp
25
Pro
40
Gln
55
Pro
70
Met
85
Gln
100
Pro

Leu

Tyr

Pro

Pro

Pro

Pro

Gln

Pro

Leu

Lys

Leu

Tyr

Met

Gln

val

Pro

Pro

val

20/73

Gly
Gln
His
Gln
Ile
Tyr
Pro
Pro
Pro

Arg

Gly
Gln
Gly
His
Val
val
Asn

Gln

Ala

Ser

His

Gln

Gln

Gln

Gln

Leu

Asp

Glu

Ala

Ser

Gly

Pro

Pro

Pro

Leu

Pro

Ala

Ile

His

Pro

His

Pro

Pro

Pro

Leu

Glu

Ala

Ile

Trp

bPro

Ala

Gly

Pro

Gln

Phe

15
Arg

30
Ile

45
Met

60
His

75
Gln

90
Pro
105
Pro
120
Thr
135
val
150

Phe
15
Arg
30
Leu
45
Thr
60
Gln
75
Gln
90
Pro
105
Pro
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110 115 120
His Gln Pro Met Gln Pro Gln Pro Pro Val His Pro Met Gln Pro
125 130 135
Leu Pro Pro Gln Pro Pro Leu Pro Pro Met Phe Pro Met Gln Pro
140 145 150
Leu Pro Pro Met Leu Pro Asp Leu Thr Leu Glu Ala Trp Pro Ser
155 160 165
Thr Asp Lys Thr Lys Arg Glu Glu Val Asp
170 175
<210> 15
<211> 81
<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 7514645CD1l

<400> 15
Met Gly Gly Ala Gly Ile Leu Leu Leu Leu Leu Ala Gly Ala Gly
1 5 10 15
Val Val val Ala Trp Arg Pro Pro Lys Gly Lys Cys Pro Leu Arg
20 25 30
Cys Ser Cys Ser Lys Asp Ser Ala Leu Cys Glu Gly Ser Pro Asp
35 40 45
Leu Pro Val Ser Phe Ser Pro Thr Leu Leu Ser Leu Ser Leu Val
50 55 60
Arg Thr Gly Val Thr Gln Leu Lys Ala Gly Ser Phe Leu Arg Ile
65 70 75
Pro Ser Leu His Leu Leu
80
<210> 16
<211> 749
<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 7517776CD1l

<400> 16
Met Met Phe Pro Trp Lys Gln Leu Ile Leu Leu Ser Phe Ile Gly
1 5 10 15
Cys Leu Gly Gly Glu Leu Leu Leu Gln Gly Pro Val Phe Ile Lys
20 25 30
Glu Pro Ser Asn Ser Ile Phe Pro Val Gly Ser Glu Asp Lys Lys
35 40 45
Ile Thr Leu His Cys Glu Ala Arg Gly Asn Pro Ser Pro His Tyr
50 55 60
Arg Trp Gln Leu Asn Gly Ser Asp Ile Asp Met Ser Met Glu His
65 70 75
Arg Tyr Lys Leu Asn Gly Gly Asn Leu Val Val Ile Asn Pro Asn
80 85 90
Arg Asn Trp Asp Thr Gly Thr Tyr Gln Cys Phe Ala Thr Asn Ser

21/73



Leu
Leu
Glu
Gly
Val
Leu
Cys
Pro
Glu
Lys
Ala
Gly
Phe
Ser
val
Ser
Gln
Ile
Ala
Val
Val
Asp
Leu
Gly
His
val
Pro

Leu

WO 2004/015396

Gly
Glu
Gly
Glu
Glu
Tyr
val
Thr
Pro
Gly
Pro
Gln
Leu
Ala
Gln
Pro
Glu
Ala
Glu
Thr
Ser
Pro
Ala
Ser
Ser
Ser
Glu

Ser

Thr

Asn

Gln

Leu

Glu

Ile

val

Pro

Lys

Ser

Leu

Sexr

Pro

Pro

val

Arg

His

Asn

Asn

Glu

val

Leu

Asp

Ser

Gly

Ser

Asn

Trp

Ile
Phe
Gly
Ser
Asp
Ser
Thr
Leu
Ile
Thr
Gly
Leu
Met
Asp
Gly
Ala
Glu
val
Gln
Pro
Gly
Leu
Phe
Ser
Lys
Ala
val

Lys

95
val
110
Lys
125
val
140
Tyr
155
Ser
170
Lys
185
Ser
200
val
215
Glu
230
val
245
Ser
260
Leu
275
Ala
290
Phe
305
Ser
320
Leu
335
Arg
350
Thr
365
Phe
380
Thr
395
Glu
410
Asp
425
Lys
440
Gly
455
Tyr
470
Ala
485
Lys
500
Glu

Ser
Thr
val
Ala
Arg
val
Met
Leu
Val
Lys
Thr
Gly
Glu
Ser
Leu
Ser
Ile
Lys
Gly
Arg
Ser
Ile
Lys
Asp
Val
AsSp
Val

Gly

Arg

Lys

Leu

Trp

Arg

Glu

val

Arg

Gln

Leu

His

Met

Lys

Lys

val

Ser

Ser.

Ala

Lys

Ile

val

Ile

Asp

Leu

Cys

Leu

Asp

Lys

Glu

Met

Leu

Ile

Phe

Pro

Thr

Ser

Phe

Glu

Lys

Gln

Trp

Asn

Ser

Trp

Leu

AsSp

Ala

Thr

Ile

Phe

Gly

Met

Met

Ile

Glu

Asp

Ala
Arg
Cys
Phe
val
Serx
Asn
Asp
Pro
Cys
Gly
Gly
Ser
Pro
Leu
Lys
Leu
Ala
Asn
Leu
Leu
Thr
Ser
Ile
val
val
Ile

Asn

100
Lys
115
Ser
130
Gly
145
Asn
160
Ser
175
Asp
190
Ala
205
Gly
220
Glu
235
Phe
250
Cys
265
Lys
280
Ser
295
Met
310
Asp
325
Lys
340
Asn
355
Gly
370
Gly
385
Ala
400
Pro
415
Trp
430
His
445
Arg
460
Gln
475
Arg
490
Thr
505
His

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

Ser
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Gln

val

Pro
TyTr
Glu
Gly
Val
Met
Leu
Leu
Asn
Gln
Gly
Lys
Lys
Asp
Gly
Tyxr
Thr
Ser
Gln
Phe
Glu
Ile
Gly
Ser
Thr

Pro

Phe
sSer
Pro
Pro
Thr
Asn
Leu
Gly
Pro
Gly
Ser
Ala
Ala
Leu
Pro
val
Gly
Thr
His
Asn
val
Asn
Lys
Gln
Val
Pro
Thr

val

Ala

Val

His

Ser

Gly

Tyr

Gly

Glu

Ala

Asn

Arg

Gln

Arg

val

Arg

Ser

Leu

Cys

Leu

Met

Gln

Gly

val

Leu

AsSp

Gly

Ala

Ile

105
TyYr
120
Arg
135
Ser
150
Phe
165
His
180
Thr
195
Ser
210
Tyxr
225
Ala
240
Lys
255
Gly
270
Ala
285
Ala
300
Gln
315
Ala
330
vVal
345
Lys
360
Met
375
val
390
AsSp
405
His
420
Ala
435
Gly
450
Lys
465
Ser
480
Pro
495
Gln
510
Ser
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Tyr

val

Thr

val

Glu

Glu

Trp

Tyr

Thr

Glu

Tyx

Phe

Ala

Ile

Arg

<210>
<211>
<212>
<213>

WO 2004/015396

Ser

Thr

val

Ala

Lys

val

Asp

val

Vval

Ser

Asn

Ser

Asn

Pro

Tyr

<220>

<221>
<223>

<400> 17

Met

1
Cys
Glu
Ile
Arg

Arg

Arg

Met

Leu

Pro

Thr

Trp

Tyr

Asn

17

999
PRT
Homo sapiens

Ile
Thr
val
Ser
Val
Asn
Pro
Val
Val
Ile
Asn
Ala
Ser
Trp

Trp

Phe
Gly
Ser
Leu
Gln
Lys

Trp

Gln
Val
Glu
Asn
Arg
Gly
val
Ala
Thr
val
Lys
Glu
Leu
Lys

Asn

Pro
Gly
Asn
His
Leu
Leu

ASp

515
Ala
530
Pro
545
Leu
560
Lys
575
Thr
590
Gly
605
Pro
620
Phe
635
Ser
650
Pro
665
Gly
680
Glu
695
Ser
710
Leu
725
Gly
740

misc_feature
Incyte ID No:

Trp
5
Glu
20
Ser
35
Cys
50
Asn
65
Asn
80
Thr
95

Arg
Glu
Asn
Ile
Glu
Gly
Glu
Arg
Pro
Tyr
Glu
Glu
Ser
Ser

val

Thr
val
Pro
Gly
Glu
Gly
Glu
Pro
Asp
Ser
Gly
Pro
Ser
Asn

Glu

Pro
Ile
Trp
Gly
Ala
Ser
Leu
Leu
Thr
Pro
Pro
Thr
Glu
Gly

Arg

7517783CD1

Lys
Leu
Ile
Glu
Gly
Gly

Gly

Gln
Leu
Phe
Ala
Ser
Gly

Thr

Leu

Leu

Pro

Arg

Asp

Asn

Tyr

Phe
Asp
vVal
Gly
vVal
Arg
Gln
Gly
Pro
TYY
Phe
Val
Ile
His

Arg

Ile
Gln
val
Gly
Tle
Leu

Gln

520
Ser
535
Gly
550
Glu
565
Glu
580
Pro
595
Ser
610
Asn
625
Val
640
Arg
655
Glu
670
Ser
685
Ala
700
Glu
715
Leu
730
Asn
745

Leu
10
Gly
25
Gly
40
Asn
55
Asp
70
Val
85
Cys
100

Val
Lys
Tyr
Pro
Glu
Glu
Gly
Thr
Tyr
val
Pro
Pro
val
Leu

His

Leu

Ser
Pro
Met
val

Phe
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Gly
Thr
Glu
Ser
val
Leu
Glu
Thr
val
Lys
val
Ser
Ser
Gly

Pro

Ser
Val
Glu
Ser
Ser
Ile

Ala

Trp
His
Phe
Leu
Pro
Val
Gly
Trp
Phe
Val
Thr
Gln
Trp
TYyxr

val

Phe
Phe
Asp
Pro
Met
Asn

Thr

Gln
Thr
Arg
Pro
Pro
Ile
Phe
Ile
Arg
Gly
Thr
Val
Asn
Glu

Arg

Ile
Ile
Lys
His
Glu
Pro

Asn

525
Thr
540
Ala
555
val
570
Ser
585
Ser
600
Thr
615
Gly
630
Gln
645
Asn
660
val
675
val
690
Ser
705
Thr
720
val
735

Gly
15
Lys
30
Lys
45
Tyr
60
His
75
Asn
90
Ser
105
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Leu
Leu
Glu
Gly
val
Leu
Cys
Pro
Glu
Lys
Ile
Ser
Asn
Asn
Ala
val
Lys
Glu
Leu
Lys
Ser
val
Ser
Gln
Ile
Ala
Val

val

WO 2004/015396

Gly
Glu
Gly
Glu
Glu
Tyr
Val
Thr
Pro
Gly
Pro
Lys
Phe
Ser
Lys
Glu
Pro
Glu
Ser
His
Ala
Gln
Pro
Glu
Ala
Glu
Thr

Ser

Thr

Asn

Gln

Leu

Glu

Ile

val

Pro

Lys

Ser

Gln

Ile

Gln

Gln

Pro

Asp

Ser

Arg

val

Gly

Pro

val

Arg

His

Asn

Asn

Glu

val

Ile
Phe
Gly
Ser
Asp
Ser
Thr
Leu
Ile
Thr
Ile
Lys
Gln
Gly
His
Ser
Tyr
Thr
Thr
Leu
Asp
Gly
Ala
Glu
Val
Gln
Pro

Gly

val
110
Lys
125
val
140
Tyr
155
Ser
170
Lys
185
Ser
200
val
215
Glu
230
val
245
Asn
260
Leu
275
Glu
290
Lys
305
Trp
320
Leu
335
Arg
350
Gln
365
Asp
380
val
395
Phe
410
Ser
425
Leu
440
Arg
455
Thr
470
Phe
485
Thr
500
Glu
515

Ser
Thr
val
Ala
Arg
Val
Met
Leu
Val
Lys
Trp
Arg
Asp
Asn
val
Tyr
Trp
Ile
Ser
Tyr
Ser
Leu
Ser
Ile
Lys
Gly
Arg

Ser

Arg

Lys

Leu

Trp

Arg

Glu

val

Arg

Gln

Leu

Arg

Lys

Ala

val

Gln

Trp

Leu

Glu

Gly

Ser

Lys

val

Ser

Ser

Ala

Lys

Ile

val

Glu
Met
Leu
Ile
Phe
Pro
Thr
Ser
Phe
Glu
Arg
Phe
Gly
Ala
Leu
Glu
Lys
Asn
Met
Ser
Asn
Ser
Trp
Leu
Asp
Ala
Thr

Ile

Ala
Axg
Cys
Phe
val
Ser
Asn
Asp
Pro
Cys
Ser
Ser
Ser
Arg
Tle
Cys
Asn
Gly
Phe
Ala
Pro
Leu
Lys
Leu
Ala
Asn
Leu

Leu

Lys
115
Ser
130
Gly
145
Asn
160
Ser
175
Asp
190
Ala
205
Gly
220
Glu
235
Phe
250
Asp
265
Gly
280
Tyxr
295
Gly
310
Lys
325
Arg
340
Gly
355
Ala
370
Gln
385
Glu
400
Met
415
Asp
430
Lys
445
Asn
460
Gly
475
Gly
490
Ala
505
Pro
520

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

Cys
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Gln
val
Pro
TyY
Glu
Gly
val
Met
Leu
Leu
Leu
Leu
Cys
Leu
val
Ser
Ala
Thr
Ile
Lys
Lys
Lys
Asp
Gly
Tyr
Thr
Ser

Gln

Phe
Ser
Pro
Pro
Thr
Asn
Leu
Gly
Pro
Gly
Pro
Glu
Ile
Thr
Glu
Gly
Leu
Ile
Ala
val
Leu
Pro
val
Gly
Thr
His
Asn

val

Ala
val
His
Ser
Gly
Tyr
Gly
Glu
Ala
Asn
Phe
Ile
Ala
Tyr
Ile
Lys
vVal
Ser
Glu
Val
Val
Arg
Ser
Leu
Cys
Leu
Met

Gln

Tyr
120
Arg
135
Ser
150
Phe
165
His
180
Thr
195
Ser
210
Tyr
225
Ala
240
Pro
255
Ser
270
Pro
285
Glu
300
Tyxr
315
Ala
330
Pro
345
Leu
360
Asn
375
Asn
390
Ala
405
Gln
420
Ala
435
val
450
Lys
465
Met
480
val
495
Asp
510
His
525
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Asp
Leu
Gly
His
Val
Pro
Thr
Ala
Val
Ser
Ser
Thr
Gly
Gln
Asn
val
val
Ser
Thr
val
Met
Lys
Ala
Lys
Thr
Glu
Ser

Ala

WO 2004/015396

Pro
Ala
Ser
Ser
Ser
Glu
val
Thr
val
Glu
Glu
Trp
Tyr
Thr
Glu
Tyr
Phe
Ala
Ile
Arg
Lys
Ser
Gly
Thxr
Asp
Asn
Ser

Glu

Leu

Asp

Ser

Gly

Sexr

Asn

Thr

val

Ala

Lys

val

Asp

val

val

Ser

Asn

Ser

Asn

Pro

Tyr

val

Asn

Ala

Pro

Thr

Glu

Gln

Leu

Leu
Phe
Ser
Lys
Ala
Val
Thr
val
Ser
val
Asn
Pro
val
Val
Tle
Asn
Ala
Ser
Trp
Trp
Ala
Leu
Gly
Pro
Lys
Ser
Asn

val

Asp
530
Lys
545
Gly
560
Tyr
575
Ala
590
Lys
605
val
620
Glu
635
Asn
650
Arg
665
Gly
680
Val
695
Ala
710
Thr
725
val
740
Lys
755
Glu
770
Leu
785
Lys
800
Asn
815
Gly
830
Ala
845
Pro
860
Ser
875
val
890
Glu
905
Asn
920
Leu
935

Ile
Lys
Asp
val
Asp
Ala
Pro
Leu
Lys
Thr
Gly
Pro
Phe
Ser
Pro
Gly
Glu
Ser
Leu
Gly
Asn
Tyr
Phe
Gln
Leu
Val
val

Pro

Ile
Asp
Leu
Cys
Leu
Arg
Glu
Asn
Ile
Glu
Gly
Glu
Arg
Pro
Tyr
Glu
Glu
Ser
Ser
Gly
Glu
Tyr
Ser
Pro
Leu
Thr
Gln

Ile

Phe
Gly
Met
Met
Ile
Thr
Val
Pro
Gly
Glu
Gly
Glu
Pro
Asp
Ser
Gly
Pro
Ser
Asn
Gly
Thr
Thr
Ala
Pro
Asn
Gly
val

Lys

Thx
Ser
Ile
val
val
Pro
Ile
Trp
Gly
Ala
Ser
Leu
Leu
Thr
Pro
Pro
Thr
Glu
Gly
Lys
Ser
Ala
Thr
Gly
Trp
Tyr
Leu

Glu

Trp
535
His
550
Arg
565
Gln
580
Arg
595
Phe
610
Asp
625
val
640
Gly
655
val
670
Arg
685
G;n
700
Gly
715
Pro
730
Tyr
745
Phe
760
Val
775
Ile
790
His
805
Glu
820
Ala
835
Val
850
val
865
Asn
880
Glu
895
Lys
910
Asn
925
Asp
940

Tyxr
Phe
Asn
Thr
Gly
Ser
Gly
Glu
Glu
Pro
Ser
Asn
val
Arg
Glu
Ser
Ala
Glu
Leu
Glu
Arg
Arg
Asn
val
Gln
val
Thr

Tyr
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Phe
Glu
Tle
Gly
Ser
val
Lys
Tyr
Pro
Glu
Glu
Gly
Thr
Tyr
val
Pro
Pro
val
Leu
Ser
Leu
Ala
val
val
vVal
Phe
Asn

Ile

Asn
Lys
Gln
val
Pro
Gly
Thr
Glu
Sexr
vVal
Leu
Glu
Thr
val
Lys
val
Ser
Ser
Gly
Ser
Arg
Tyr
Thr
Trp
Lys
Tyr
Lys

Ile

Gly
Val
Leu
Asp
Gly
Trp
His
Phe
Leu
Pro
Val
Gly
Trp
Phe
Val
Thr
Gln
Trp
Tyr
Ser
Gly
Asn
Thr
Asn
Ala
Arg
Thr

Glu

Ala
540
Gly
555
Lys
570
Ser
585
Pro
600
Gln
615
Thr
630
Arg
645
Pro
660
Pro
675
Ile
690
Phe
705
Tle
720
Arg
735
Gly
750
Thr
765
val
780
Asn
795
Glu
810
Lys
825
Leu
840
Ser
855
Lys
870
Ala
885
Met
900
Thr
915
Ser
930
val
945

PCT/US2003/025418



WO 2004/015396 PCT/US2003/025418

Lys Ala Thr Thr Asp Gly Gly Asp Gly Thr Ser Ser Glu Gln Ile

950 955 960
Arg Ile Pro Arg Ile Thr Ser Met Asp Ala Arg Gly Ser Thr Ser
965 970 975
Ala Ile Ser Asn Val His Pro Met Ser Ser Tyr Met Pro Ile Val
980 985 990
Leu Phe Leu Ile Val Tyr Val Leu Trp
995
<210> 18
<211> 200
<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 7522607CD1

<400> 18
Met Arg Leu Gly Leu Cys Val Val Ala Leu Val Leu Ser Trp Thr
1 5 10 15
His Leu Thr Ile Ser Ser Arg Gly Ile Lys Gly Lys Arg Gln Arg
20 25 30
Arg Ile Ser Ala Glu Gly Ser Gln Ala Cys Ala Lys Gly Cys Glu
35 40 45
Leu Cys Ser Glu Val Asn Gly Cys Leu Lys Cys Ser Pro Lys Leu
50 55 60
Phe Ile Leu Leu Glu Arg Asn Asp Ile Arg Gln vVal Gly Val Cys
65 70 75
Leu Pro Ser Cys Pro Pro Gly Tyr Phe Asp Ala Arg Asn Pro Asp
80 85 90
Met Asn Lys Cys Ile Lys Cys Lys Ile Glu His Cys Glu Ala Cys
95 100 105
Phe Ser His Asn Phe Cys Thr Lys Cys Lys Glu Gly Leu Tyr Leu
110 115 120
His Lys Gly Arg Cys Tyr Pro Ala Cys Pro Glu Gly Ser Ser Ala
125 130 135
Ala Asn Gly Thr Met Glu Cys Ser Ser Pro Gly Gln Lys Arg Arg
140 145 150
Lys Gly Gly Gln Gly Arg Arg Glu Asn Ala Asn Arg Asn Leu Ala
155 160 165
Arg Lys Glu Ser Lys Glu Ala Gly Ala Gly Ser Arg Arg Arg Lys
170 175 180
Gly Gln Gln Gln Gln Gln Gln Gln Gly Thr Val Gly Pro Leu Thr
185 190 195
Ser Ala Gly Pro Ala '
200

<210> 19

<211> 123

<212> PRT

'<213> Homo sapiens

<220>

<221> misc_feature
<223> Incyte ID No: 7521142CD1
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<400> 19

Met Val Arg Pro Met Leu Leu Leu Ser Leu Gly Leu Leu Ala Gly
1 5 10 15
Leu Leu Pro Ala Leu Ala Ala Cys Pro Gln Asn Cys His Cys His
20 25 30
Ser Asp Leu Gln His Val Ile Cys Asp Lys Val Gly Leu Gln Lys
35 40 45
Ile Pro Lys Val Ser Glu Lys Thr Lys Leu Leu Asn Leu Gln Arg
50 55 60
Asn Asn Phe Pro Val Leu Ala Ala Asn Ser Phe Arg Ala Met Pro
65 70 75
Asn Leu Val Ser Leu His Leu Gln His Cys Gln Ile Arg Glu Val
80 85 90
Ala Ala Gly Ala Phe Arg Gly Leu Lys Gln Leu Ile Tyr Leu Tyr
95 100 105
Leu Ser His Asn Asp Ile Arg Val Leu Arg Ala Ala Gln Gln Gln
110 115 120

Gln Asp Pro

<210> 20

<211> 101

<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 7521689CD1

<400> 20
Met Lys Leu His Cys Cys Leu Phe Thr Leu Val Ala Ser Ile Ile
1 5 10 15

Val Pro Ala Ala Phe Val Leu Glu Asp Val Asp Phe Asp Gln Met
20 25 30

vVal Ser Leu Glu Ala Asn Arg Ser Ser Tyr Asn Ala Ser Phe Pro
35 40 45

Ser Ser Phe Glu Leu Ser Ala Ser Ser His Ser Asp Asp Asp Val
50 55 60

TIle Ile Ala Lys Glu Gly Thr Ser Val Ser Ile Glu Cys Leu Leu
65 70 75

Thr Ala Ser His Tyr Glu Asp Val His Trp His Asn Ser Lys Gly
80 85 90

Gln Gln Leu Asp Gly Arg Ser Arg Gly Leu Arg
95 100

<210> 21

<211> 1040

<212> PRT

<213> Homo sapiens
<220>
<221> misc_£feature

<223> Incyte ID No: 2878775CD1

<400> 21
Met Ile Val Leu Leu Leu Phe Ala Leu Leu Trp Met Val Glu Gly

27/73



val
Gly
Thr
Thr
Asn
Cys
Phe
Ser
Thr
val
Tyr
Ala
val
Gly
Pro
Leu
Thr
Gln
val
Phe
Leu
Lys
val
Ser
val
Gly
Lys

Leu

WO 2004/015396

Phe
Thr
Lys
Pro
Glu
val
Gln
Phe
Pro
Gly
Phe
Glu
His
vVal
Gln
Asp
val
Leu
TyY
Gly
Asp
Asp
Arg
Thr
val
Gln
Ser

ASp

Ser
Phe
Leu
Tyr
Lys
Leu
val
Pro
Gly
Thr
Ser
Leu
Arg
Gly
Gln
Ser
Ser
Asn
Ser
Leu
Tyr
Leu
val
Val
Ala
val
Ser

Arg

Gln
val
Ser
Leu
Ile
His
Glu
Glu
Thr
Asn
Leu
val
TYr
Glu
Gln
Asn
Leu
Ala
Phe
Ser
Glu
Gly
Leu
Lys
Leu
Gln
Phe

Glu

Leu

20
Gly

35
Ala

50
Asp

65
Asp

80
Leu

95
Ile
110
Pro
125
Arg
140
Ser
155
Asp
170
Leu
185
Val
200
Gly
215
Arg
230
Asp
245
Pro
260
Thr
275
Ser
290
Pro
305
Glu
320
Pro
335
Asp
350
Glu
365
Phe
380
Cys
395
Lys
410
Ala

His
Asn
Afg
Leu
Arg
Glu
Glu
Asp
Phe
Leu
val
Glu
Leu
Gly
Thr
Asn
Glu
Asp
Ser
Arg
ser
Asn
Ala
Ala
Ser
Glu
Asn

Gly

Tyr
Ile
Gly
Asn
Glu
val
val
Leu
Pro
Arg
Gln
Lys
Thr
Gly
Gly
val
Asn
Pro
His
Thr
Pro
Ala
Asn
val
Val
Leu
Tyr

Asp

Thr
Ala
Phe
Leu
Gln
Phe
Leu
Thr
Leu
Asp
Thr
Pro
Ala
Gly
Thr
Pro
Ser
Asp
Ile
Gly
Val
Val
Asp
Ser
Thr
Leu
Tyr

Ser

Val
Glu
Gln
Glu
Ile
Leu
Asp
val
Glu
Tyr
Gln
Leu
Val
Gly
Ala
Ala
Pro
Glu
Ser
Arg
Tyxr
Pro
Asn
Glu
Asp
Gly
Thr

Tyr

10
Gln

25
Asp

40
Thr

55
Thr

70
Cys

85
Glu
100
Ile
115
Glu
130
Ser
145
Glu
160
Gly
175
Asp
190
Asp
205
Gly
220
Leu
235
Phe
250
Pro
265
Gly
280
Pro
295
Leu
310
Gln
325
Ala
340
Ala
355
Gly
370
Arg
385
Asp
400
Ile
415
Thr

Glu
Leu
val
Gly
Lys
Asn
Asn
Ile
Ala
Ile
Asp
Arg
Gly
Gly
Leu
Asp
Gly
Gln
Arg
Glu
val
His
Pro
Ala
Asp
val
Ile

Leu

28/73

Glu
Gly
Pro
Val
Gln
Pro
Asp
Ser
Phe
Thr
Gly
Glu
Gly
Ala
Thr
Gln
Thr
Asn
Ala
val
Tyr
Cys
Glu
Ala
Ser
Pro
Thr

Thr

Gln
Leu
Asn
Leu
Ser
Leu
Asn
Glu
Asp
Pro
Asn
Gln
Gly
Gly
Ile
Pro
Leu
Gly
Arg
Ser
val
Lys
Ile
Pro
Glu
Phe
Glu

val

Glu
Asp
Ser
Tyr
Pro
Glu
Pro
Ser
Pro
Asn
Arg
Gln
Gly
Leu
Arg
val
val
Glu
Glu
Gly
Gln
val
Ser
Gly
Glu
Arg
Ala

val

15
His

30
Ile

45
Arg

60
val

75
Ser

90
Leu
105
Pro
120
Ala
135
Asp
150
Ser
165
Phe
180
Ala
195
Gly
210
Pro
225
val
240
TYyr
255
Ile
270
val
285
Leu
300
Glu
315
Ala
330
Leu
345
Phe
360
Thr
375
Asn
390
Leu
405
Pro
420
Ala
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Arg
Val
Pro
Tyr
Ala
Ser
Tyr
Phe
Gly
Ala
Ala
Thr
Leu
Met
Ala
Arg
val
Ser
Gly
Ala
Leu
Cys
Gly
Lys
Pro
Gly
Thr

Ser

WO 2004/015396

Asp
Gln
val
Ile
Gln
Vval
Ala
Gln
Asn
Pro
Arg
Arg
Thr
Asp
Lys
Asp
Gln
Gly
Gly
Leu
Ala
Leu
Gly
Leu
Ser
Ser
Pro

Pro

Arg
val
Tyr
Tyr
Leu
Phe
Leu
val
Ala
Ala
Glu
val
Tyr
Trp
Arg
His
Leu
Gly
Gly
Gly
val
Ala
Ser
Ser
Asn
His
Glu

Ser

Gly
Ser
Asp
Ala
Ala
Thr
Arg
Glu
Thr
Ile
val
Ala
Ser
Arg
Asp
Gly
val
Gly
Glu
Ser
Arg
Ser
Thr
Lys
Pro
His
Ser

Axrg

425
Glu
440
Asp
455
val
470
val
485
Tyr
500
Tyr
515
Ser
530
Ala
545
vVal
560
val
575
Leu
590
Ala
605
Ile
620
Thr
635
Pro
650
Gln
665
Asp
680
Gly
695
Thr
710
val
725
Cys
740
Asp
755
Cys
770
Ser
785
Ala
800
His
815
Ala
830
Ser

Pro
Val
Tyr
Ser
Ser
Val
Phe
Arg
Asn
Ala
Pro
val
Val
Gly
Gln
Pro
Gly
Ser
Ser
Sexr
Gln
Cys
Cys
Asp
Gln
Asn
Lys

Thx

Ala

Asn

val

Ala

Ile

Ser

Asp

Asp

Ile

Pro

Arg

Asp

Arg

Glu

Arg

Pro

Ala

Gly

Leu

Phe

Lys

Cys

Gly

Ile

val

Gln

Thr

Asp

Leu
Asp
Thr
Thx
Leu
Ile
Tyr
Ala
Leu
Leu
Ser
Ala
Gly
Leu
Pro
Leu
Vval
Glu
Asp
Ile
Glu
Leu
Arg
Met
Pro
Asn
Asp

Thr

Ser
Asn
Glu
Asp
Glu
Asn
Glu
Gly
Ile
Pro
Ala
Asp
Asn
Arg
Tyxr
Ser
Glu
His
Leu
Phe
Lys
Cys
Gln
Leu
Ile
Tyr
Leu

Glu

430
Thr
445
Ala
460
Asn
475
Arg
490
Cys
505
Ser
520
Gln
535
Ser
550
val
565
Gly
580
Glu
595
Asp
610
Glu
625
Thr
640
Glu
655
Ser
670
Pro
685
Gln
700
Thr
715
Leu
730
Lys
745
Cys
760
Ala
775
Val
790
Glu
805
Cys
820
Met
835
Hig

Ser

Pro

Asn

Asp

Gln

Glu

Leu

Pro

AsSp

Arg

Pro

Gly

Met

Ala

Leu

Thr

Gln

Arg

Leu

Leu

Leu

Cys

Arg

Gln

Glu

Tyr

Phe

Asn

29/73

Lys

Arg

val

Glu

Ile

Asn

Lys

Gln

Gln

Asn

Gly

Glu

Asn

Arg

val

Ala

Gly

Pro

Ile

Ala

Asn

Cys

Ala

Ser

Ser

Gln

Leu

Pro

Ser
Phe
Pro
Gly
Gln
Gly
Asp
Ala
Asn
Gly
Tyr
Asn
Leu
Arg
Ile
Thr
Gly
Ser
Leu
Met
Ile
Cys
Arg
Sexr
Gly
Val
Lys

Cys

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

Gly

435
Gln
450
Gln
465
Ala
480
Asn
495
Met
510
Leu
525
Ser
540
Ala
555
Asn
570
Pro
585
Leu
600
Arg
615
Arg
630
Pro
645
val
660
val
675
Gly
690
Ser
705
Ile
720
val
735
Thr
750
Gly
765
Lys
780
val
795
Phe
810
Leu
825
Cys
840
Ala
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WO 2004/015396

Ile
Gly
Ser
Gln
Ser
Ser
Ala
Ser
Pro
Glu
Glu
Leu
Arg
<210>
<211>
<212>
<213>
<220>
<221>

<223>

<400>

Met Gly Thr

1

Ala Met Pro

Pro Pro Pro

Trp Pro Ser

<210>
<211>
<212>
<213>

<220>
<221>
<223>

val

Ser

Tyr

Glu

Glu

Ala

Leu

Asp

Gly

Ala

Lys

Leu

Lys

845
Tyr
860
Ser
875
Asp
890
Ile
905
Asp
920
Asp
935
Ser
950
Gln
965
Ser
980
Gly
995
Leu His

1010
Asn Thr

1025
Ile Cys

1040

Thr Gly

Ile Leu

Leu Val

Ala Asp

Gln Gly

Gly Met

Gly His

Gly Arg

Met Asp

Gln Pro

Ala
Thr

Arg

22

58

PRT

Homo sapiens

misc_feature
Incyte ID No:

22

Trp Ile
5

Val Leu
20

Leu Pro
35

Thxr Asp
50

23

74

PRT

Homo sapiens

misc_feature
Incyte ID No:

Thr Asp Gln

Asn Glu Thr

Arg Pro Arg

Val Ser Ser

Ser Asp His

Leu Phe Ser

Asp Arg Cys

Ala Ala Asp

Val Pro Asp

Ala Glu Arg

Ser Thr Leu

Arg Ala Pro

7521207CD1

Leu Phe Ala

Thr Pro Leu

Pro Met Leu

Lys Thr Lys

7521283CD1

850
Pro
865
His
880
vVal
895
Asp
910
Ala
925
Cys
940
Met
955
Arg
970
Glu
985
Ser Phe

1000
Glu Arg

1015
Tyr Lys

1030

Gln

Lys

Arg

Lys

Asp

Asn

Trp

Tyr

Thr

Leu
10
Trp
25
Asp
40
Glu
55

Cys

Lys

Pro

Arg

Asp

Gln

Asn

ser

Thr

Thr

Pro

Ser

val

Ser

Lys

Pro

Leu

Tyr

Leu

Glu

30/73

Ile
Arg
Ser
Gly
Asn
Glu
Ser
Asn
Phe
Thr
Glu

Pro

Gly
Gln
Thr

val

Ile

Ala

Ser

His

Arg

Glu

Phe

Leu

Glu

Phe

Leu

Tyr

Ala

Ser

Leu

Asp

855
Asn
870
Leu
885
Phe
900
Asp
915
Gln
930
Lys
945
Pro
960
Val
975
Pro
990
Lys
1005
Asp Gly

1020
Leu Thr

1035

Ser
Glu
Ala
Gly
Ala
Cys
Val
His
Thr

Gly

Ala Phe
15
Ile Arg
30
Glu Ala
45
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<400> 23
Met Gly Thr Trp Ile
1 5
Ala Met Pro Leu Pro
20
Phe Ser Tyr Glu Val
35
Arg Pro Pro Pro Leu
50
Ala Trp Pro Ser Thr
65

<210> 24

<211> 366

<212> PRT

<213> Homo sapiens

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

<400> 24
Met Leu His Pro Glu
1 5
Val Leu Leu Ala Leu
20
Pro Gln Leu Gln Glu
35
Lys Glu Ser Phe Leu
50
Trp Val Gln Pro Pro
65
Ala Thr Ser Ser Gln
80
Gly Gln Thr Ala Ile
95
Gly Asn Trp Glu Val
110
Gly Ala Trp Cys Ser
125
Lys Ala Trp Asp His
140
Pro Cys Arg Met Ser
155
Thr Cys His Cys His
170
Gln Val Arg Cys Ser
185
Glu Glu Cys Ser Cys
200
Cys Ala Thr Lys Val
. 215
Ile Asp Gly Asp Cys
230
Tyr Arg Ala Arg Met
245

Leu

Pro

Leu

Pro

Asp

Phe

His

Thx

Pro

Lys

Ala

Pro

Pro

Met

Thr

7522210CD1

Thr

Leu

Gln

Leu

Ala

Leu

Glu

Asn

Leu

Ala

Cys

Cys

Leu

val

His

Phe

Lys

Ser
Gly
Ala
Leu
Ala
Gly
Ala
Gly
Cys
Gly
Gln
Pro
Gln
Cys
Phe
Met

Cys

Pro

Thr

Pro

Ser

ASp

Cys

Phe

Lys

Thr

Gly

Asn

Pro

Cys

Asp

Pro

val

Gln

Cys
Gly
Leu
Leu

Lys

Gly
Thr
Met
Leu
Met
Gly
val
Thr
Ala
Leu
His
Gly
val
Ile
Phe
Ser

Arg

Leu
10
His
25
Lys
40
Pro
55
Arg
70

Arg

10
Trp

25
Ala

40
His

55
Arg

70
Arg

85
Cys
100
Ile
115
Ser
130
Cys
145
Gly
160
Tyr
175
His
190
Gly
205
His
220
Ser
235
LyS
250

Leu
Pro
Trp
Asp

Glu

Gly
Ala
Gly
Asn
Arg
His
Ala
Ile
val
Glu
Arg
Thr
Gly
Tyr
Thr
Glu

Gly

31/73

Gly
Gly
Tyr
Leu

Glu

His
Glu
Ala
Arg
Leu
Leu
Tyr
Pro
Ser
val
Leu
Gly
Arg
Gly
Cys
Ala

Gly

Ala
TyY
Gln
Thr

val

Leu
Val
Leu
Leu
Leu
Cys
Ser
Tyr
Gly
Pro
Asn
Axrg
Phe
Gly
Asp
Asp

val

Ala

Ile

Ser

Leu

Asp

Leu

Trp

Asn

Arg

val

Ser

Pro

Lys

Cys

Arg

Ile

Tyr

Arg

Ala

Leu

Thr

Leu

Phe
15
Asn
30
Tle
45
Glu
60

Ala

15
Pro

30
Arg

45
Ser

60
Trp

75
Ala

90
Gly
105
Lys
120
Phe
135
Asn
150
Ser
165
Cys
180
Glu
195
Gln
210
Arg
225
Tyxr
240
Ala
255
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WO 2004/015396

Gln Ile Lys

Gly Arg Leu

Thr Arg Asn

Ser Phe Arg

Ala Phe Gly

Leu Gln Ala

Thr Arg Asn

Arg Trp Gly

<210>
<211>
<212>
<213>

25
74
PRT

<220>
<221>
<223>

<400> 25

Met Val val
1

Phe Phe Leu

Leu Pro Ile
Gly Gly His
Leu Phe Pro
<210>
<211>

<212>
<213>

26
272
PRT

<220>
<221>
<223>

<400> 26

Met Val Val
1

Phe Phe Leu

Leu Pro Ile

Gly Gly His

Gln
260
Thr
275
Trp
290
Ala
305
Pro
320
Ala
335
Tyr
350
Gly
365

Ser Lys

Glu Thr
Phe Ile

Trp Thr

Gln Asp
Ser Ala

Arg Ile

Pro Ser

Homo sapiens

misc_feature
Incyte ID No:

Leu Asn Pro
Ile
20
Ala
35
Ala
50
Pro
65

Ser val

Ser Ala
Lys Cys

Pro Phe

Homo sapiens

misc_feature
Incyte ID No:

Leu Asn Pro
5

Ser Ile
20

Ser Ala
35

Lys Ala Cys
50

val

Ala

Val
Asn
Gly
Gly
Asn
Phe

Cys

Met
Ser
Leu
Cys

Phe

Met
Ser
Leu

Cys

Gln

Glu

Leu

Glu

His

Asn

Gln

7519488CD1

Thr

Gln

Pro

Leu

Arg

7519965CD1

Thr

Gln

Pro

Leu

Asp
Val
Thr
His
Gly
Trp

Phe

Leu
Pro
Ser
Leu

Gly

Leu
Pro
Ser

Leu

Ile
265
Thr
280
Tyr
295
Gln
310
Phe
325
Asn
340
Ala
355

Leu
Asp
Lys
Ala
Gly
Asp

Gln

Gly Ile
10
Thr
25
Leu
40
Thr
55
Gly
70

Phe

Asp

Arg

Gly Ile
10
Thr
25
Leu
40
Thr

55

Phe

Asp

Pro

32/73

Pro

Ala

Ser

Thr

Phe

Asn

Gln

Glu

Tyr

Ile

Gln

Pro

Ser

TyT

Ile

Gln

Pro

Phe

Asp

Ala

Thr

Cys

Arg

His

Leu

Asn

Lys

Pro

Pro

Leu

Asn

Lys

Pro

Tyr

Phe

Lys

Ser

val

Cys

Ile

Gln

Ser

Lys

Pro

Thr

Gln

Ser

Lys

Pro

Leu
270
Glu
285
Asp
300
Phe
315
Glu
330
Lys
345
Ser
360

Leu
15
val
30
Arg
45
Pro
60

Leu
15
val
30
Arg
45
Pro
60
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Leu
Sexr
Ser
Pro
Glu
Pro
Asp
Ser
Glu
Phe
Glu
Lys
Pro
Pro

Gly

<210>
<211>
<212>
<213>

WO 2004/015396

Phe

Pro

Pro

Gln

Lys

Ile

Leu

Lys

Lys

Pro

Pro

Arg

Pro

Pro

Ala

<220>

<221>
<223>

<400> 27

27
82
PRT
Homo sapiens

Pro
Asp
Cys
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly

Gly

Pro

Met

Met

Pro

Arg

Trp

Met

Tyr

Asp

Met

Ile

Lys

Lys

Pro

Met Pro Pro Leu

1

Gly Ser Ala Val

Ala Thr Asn Asn

Leu Cys Met Phe

Val Tyr Leu Tyr

Ser Ile Cys Pro

<210> 28
<211> 77

Pro

65
Lys

80
Gln

95
Pro
110
Pro
125
Pro
140
Met
155
Pro
170
Leu
185
Leu
200
Ala
215
Gln
230
Pro
245
Pro
260

misc_feature
Incyte ID No:

Trp
5
Asn
20
Pro
35
Asp
50
val
65
Arg
80

Phe
Asn
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly

Pro

Phe

Leu

Ser

Leu

Pro

Pro

Leu

Ser

Pro

Gln

His

Gln

Pro

Ala

Arg

Met

Leu

Pro

Pro

Glu

Pro

Arg

Lys

Lys

Arg

Lys

Ser

AsSp

7519985CD1

Ala

Leu

Thr

Ser

Leu

Ala

Leu

Gln

Leu

Lys

val

Trp

Leu

Pro

Thr

Glu

Asp

Gly
Leu
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly

Phe

Ala
Gln
Thr
Ala

Ser

Gly

70
Glu

85
Ser
100
Lys
115
val
130
Pro
145
Ser
160
Glu
175
Glu
190
Glu
205
Pro
220
Asp
235
Gln
250
Cys
265

Leu
10
Leu
25
val
40
Leu
55
Gly
70

Arg
Leu
Pro
Thr
Pro
Arg
Arg
Lys
Lys
Met
Thr
Ser
Pro

Gly

Gly
Ala
Ala
Thr

Ser

33/73

Ser
Glu
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly

Gln

Cys
Ser
Leu
Gly

Ser

Pro

Thr

Pro

Pro

Met

Glu

Pro

Ser

Phe

Pro

Arg

Val

Arg

Gln

Leu

val

Glu

Thr

Met

Leu

Ser

Pro

Lys

Pro

Lys

Met

Arg

Pro

Lys

Pro

Met

Pro

Pro

Arg

Thr

Lys

His

Ser

Leu

75
Gln

90
Gly
105
Gly
120
Gly
135
Gly
150
Gly
165
Gly
180
Gly
195
Gly
210
Gly
225
Gly
240
Gly
255
Gly
270

Phe
15
Phe
30
Pro
45
Glu
60
Trp
75
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<212>
<213>

<220>
<221>
<223>

<400>

WO 2004/015396

PRT
Homo sapiens

misc_feature
Incyte ID No:

28

Met Lys Ala Thr Ile

1

Ala Gly Pro Phe Gln

Asp Glu Ala Ser Gly

5

20

35

Phe Glu Pro Ser Leu

50

His Leu Arg Val Vval

65

Gln Gln

<210>
<211>
<212>
<213>
<220>
<221>
<223>
<400>
Met

1
Glu
Glu
Leu
Asp
Pro
Pro
Thr
Pro
Ser
Leu

Ser

Pro

Arg

Thr

Glu

Arg

Leu

Glu

Ala

Met

Asn

Ser

Pro

Arg

Arg

29

195

PRT

Homo sapiens

misc_feature
Incyte ID No:

29

Leu Leu Ala

Thr Ala

20
Pro

35
val

50
Tyr

65
val

80
Thr

95
Pro
110
Leu
125
Cys
140
Thr
155
Ala
170
val

Gly

Gln Met

Asn Asp

Ser Asn

Val Lys

Lys Ser

Thr Arg

His Gly
Val Tyr
Arg Arg
Ile Arg

Glu Pro

7520002CD1

Ile Leu Leu
Gln Arg Gly
Ile Gly Pro
Gly Pro Val

Gln Cys Ser

7520014CD1

Phe Leu Ser

Ser Leu Pro

Arg Glu Gly

Leu Asn Pro

Glu Glu Leu

Thr Ser Leu

Thr Ala Pro

Thr Thr Ala

Pro Thr Cys

Asp Asp Ile

Ala Tyr Leu

Glu Asp Phe

Gly Ser Ser

Leu
Leu
Glu
Cys

Asp

Leu
Arg
Asp
AsSp
Thr
Ala
Gly
Gly
Leu
Asp
TyY
Lys

Ala

Leu
10
Phe
25
val
40
Pro
55
Leu
70

Leu

10
Lys

25
Ser

40
Asn

55
Asp

70
Pro

85
Thr
100
Leu
115
Val
130
Leu
145
Ala
160
Gly
175
Arg

Ala
Asp
Pro
Phe

Gly

Ala
Glu
Phe
Tyr
Tyxr
Ala
Pro
Leu
Cys
Glu
Arg
Leu

Ala

34/73

Gln
Phe
Asp
Arg

Ile

Leu
Arg
Glu
Gly
Gly
Thr
Ser
Leu
Val
Asp
Phe
Arg

Ala

vVal

Met

Asp

Cys

Asp

val

Lys

val

Glu

Asp

Ser

Ser

Ser

Cys

Ile

Asn

Pro

Gln

Ser

Leu

Arg

Gln

Ser

Leu

Arg

Leu

val

Gln

TIle

Asn

Ser

Leu

Pro

Arg

His

Trp

Trp
15
Glu
30
Asp
45
Cys
60
Cys
75

Gln

15
Arg

30
Pro

45
Ile

60
Leu

75
Ser

90
Pro
105
Gln
120
Gly
135
Pro
150
Ile
165
Pro
180
His

PCT/US2003/025418



WO 2004/015396

<210>
<211>
<212>
<213>
<220>
<221>
<223>
<400>
Met

1
Leu
val
Val
Glu
Lys
Cys
Val
val
Leu
Gly
Phe
<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

Met Pro Pro

1

Gly Ser Ala
Ala Thr Asn

Leu Cys Met

Ser Ser

Ile

Arg

Asn

Thr

His

His

Ser

Thr

Leu

Thr

Arg

185

30

168

PRT

Homo sapiens

nisc_feature
Incyte ID No:

30
Phe Gly
5
Pro
20
Lys
35
Thr
50
Asp
65
Val
80
Cys
95
Gln
110
Ser
125
Ile
140
val
155

Cys Cys

Pro Lys

Cys Ser

Ser Leu

Tyr Leu

Phe Thr

val Tyr

val val

Cys Phe

Tyr Gly

Pro

31

87

PRT

Homo sapiens

misc_feature
Incyte ID No:

31

Leu Trp
5

Val Asn
20

Asn Pro
35

Phe Asp
50

7520039CD1

Tyr Arg Thr

Gly Ser Asp

Leu Ala Val

Thr Cys Asn

Lys Ile Leu

Ser Asn Ile

Ser Gly Lys

Pro Val Ser

Val Leu Leu

Phe Gly Gln

Arg Ala Ala

7520053CD1

Ala Leu Leu

Leu Gln Pro

Thr Leu Thr

Ser Lys Glu

Leu

Glu

Glu

Gln

Leu

Ser

Gln

Asp

Ser

His

Trp

Ala

Gln

Thr

Ala

190

Thr

10
Lys

25
Pro

40
Pro

55
Asp

70
His

85
Glu
100
Ser
115
Leu
130
Leu
145
Arg
160

Leu
10
Leu
25
val
40
Leu
55

val
Val
Lys
Glu
Glu
AsSp
Ser
Gln
Phe
Arg

Arg

Gly
Ala
Ala

Thr

35/73

Ala

Phe

Gly

vVal

Gln

Thr

Met

Met

val

Gln

Leu

Cys

Ser

Leu

Gly

Leu
Glu
Ser
Gly
Ala
val
Asn
val
Thx
Gln

Pro

Leu
vVal
Glu

Thr

Phe
val
Leu
Gly
Gln
Leu
Ser
Ile
Ser
Arg

Gln

Arg
Thr
Lys

His

195

Thr

15
His

30
Glu

45
Leu

60
Trp

75
Gln

90
Asn
105
Ile
120
val
135
Met
150
Ala
165

Phe
15
Phe
30
Pro

45 4

Glu
60

PCT/US2003/025418
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Val Tyr Leu Tyr Val Leu Val Asp Ser Val Thr Cys Pro Ala Trp

65
Met Pro Leu Gly Met
80
<210> 32
<211> 207
<212> PRT

<213> Homo sapiens

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

<400> 32
Met Gly Ser Leu Phe
1 5
Ala Tyr Pro Gly Val
20
Ala Gln Ser Pro Lys
35
Val Pro Phe Trp Val
50
Pro Gly Lys Ser Val
65
Pro Gln Asn Ser Ser
80
Leu Arg Gly Pro Gly
95
Ala Trp Ser Ser Leu
110
Thr Arg Trp Ala Thr
125
Gly Leu Leu Gly Gly
140
Phe Arg Lys Pro Gly
155
Asp Leu Asp Leu Arg
170
Ala Arg Asp Leu Pro
185
Pro Gln Gln Leu Gly
200

<210> 33

<211> 259

<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature

<223> Incyte ID No:

<400> 33

70

Cys Pro Arg Pro His Arg Ser

7523262CD1

Pro Leu
Gly Ser
Gly Ser
Arg Met
Gln Leu
Leu Arg
Trp Val
Ala His
Ser Arg
Asp Pro
Ala Leu
vVal Cys
Arg Ala

Thr His

Ser

Ala

Pro

Asn

Asn

Thr

Ser

Cys

Tle

Glu

His

Cys

Pro

Tyr

7523270CD1

Leu

Leu

Leu

Pro

Cys

Pro

Tyr

Leu

Thr

Ala

Arg

Trp

Gln

Thr

85

Leu

10
Gly

25
Ala

40
Glu

55
Ser

70
Leu

85
Gln
100
val
115
Ala
130
Trp
145
Pro
160
Thr
175
Ser
190
Asp
205

Phe
Arg
Pro
Phe
Asn
Arg
Leu
Thr
Tyxr
Lys
Gly
Pro
Arg

Ala

Phe Leu
Arg Thr
Ser Gly
val Ala
Ser Cys
Gln Gly
Leu Asp
Cys Ala
Ser Vval
Pro Gly
Ser Gly
Arg Leu
Arg Pro

Arg

Ala
Lys
Thr
val
Pro
Lys
val
Gly
Pro
His
Gln
Leu

Gly

75

Ala

15
Arg

30
Ser

45
Gln

60
Gln

75
Thr

90
Arg
105
Lys
120
Gly
135
Leu
150
Arg
165
Ala
180
Gly
195

Met Gly Leu Leu Leu Leu Val Pro Leu Leu Leu Leu Pro Gly Ser

1 5

10

36/73

15

PCT/US2003/025418



Tyr
Asn
Gly
Tyx
Pro
Leu
Gly
Leu
Leu
Gly
Arg
Ala
Gly
Asp
His
Phe

Tyr

<210>
<211>
<2l1l2>
<213>

WO 2004/015396

Gly
Asp
val
Gln
Ala
Ser
Leu
Arg
Arg
Leu
Val
Arg
Gln
Ala
Pro
Gly

Arg

<220>

<221>
<223>

34

168
PRT
Homo sapiens

Leu
Gln
Lys
Gly
Leu
Glu
Axrg
Gln
Leu
Glu
Tyr
Glu
Leu
Gly
His
Phe

Gln

<400> 34

Met

1
Leu
Leu
Gly

Ser

Lys

Ile

Phe

Gln

Glu

Ser

Gln

Ser

Leu

Leu

val

Ser

Lys

Pro
Asn
Leu
Ala
Val
Asn
His
Asp
Glu
Asp
Tyr
Ala
Phe
Trp
Pro
Pro

His

Leu
Gly
His
val
Gln

Glu

Phe

20
Leu

35
vVal

50
Ser

65
Ser

80
Gly

95
Arg
110
Lys
125
Asp
140
Glu
155
Leu
170
Cys
185
Ala
200
Leu
215
Asn
230
Asp
245

misc_feature
Incyte ID No:

Pro

Leu
20
Leu
35
Leu
50
Pro
65
Lys

TYyr
Gly
val
val
Pro
Ala
Ser
Glu
Tyr
Ser
Glu
Gln
Ala
Ala
Cys

Pro

Asn
Asn
Glu
Ile
Arg
Pro
Phe
His
Gly
Gly
His
Glu
Trp
Asp
Gly

Gln

Gly
Gly
Thr
Leu
Arg
Glu
Gly
Asp
Arg
Leu
Pro
AsSp
Lys
Gly
Pro

Ser

7523287CD1

Gly

Ser

Pro

Pro

Trp

Glu

Pro
Ala
Ala
Ala
Glu

Gly

Leu

Leu

Asn

Trp

val

Gln

Phe

His

Pro

Pro

val

Lys

Asp

val

Tyx

val

Glu

Asp

Phe

Ser

Pro

Arg

val

Ala

Arg

Tyr

Pro

val

Tyxr

25
Gly

40
Glu

55
Cys

70
Arg

85
Asp
100
TYyY
115
Ser
130
Arg
145
Glu
160
Lys
175
Ala
190
His
205
vVal
220
Glu
235
Leu
250

Thr
10
Pro
25
Leu
40
Thr
55
Phe
70
Leu

Tyr
Lys
Glu
Arg
val
val
Gln
Leu
Cys
Leu
Leu
Thr
Gly
Arg
Pro

Tyr

Asn
Pro
Gln
Leu
val

Ser

37/73

Ser
Asp
Thr
Tyr
Lys
Leu
Gly
Glu
Glu
Glu
Thr
Ile
Leu
Tyr
Gly

Gly

Leu
Ser
Ala
His
Met

Tyr

Asn
Leu
Leu
Arg
Trp
val
Arg
Ile
val
Leu
Leu
Ala
Asp
Pro
val

val

Leu
Arg
val
Gly
Trp

Ile

Ser
Leu
Phe
Tyr
Trp
Ala

val

Ala
30
Asn
45
Thr
60
Glu
75
Lys
90
Ile
105
His

'+ 120

Gln

Ile

Arg

Thr

Lys

Arg

val

Arg

Tyr

Arg

Ala

Glu

Glu

Phe

Asn

Asp
135
Asp
150
Gly
165
Glu
180
val
195
Cys
210
Val
225
Ser
240
Cys
255

Phe
15
Gln
30
Gly
45
Val
60
Phe
75
Gly
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80
val Thr Thr Ser Lys

95
Ser Arg Asn Leu Ser

110
Ser Gly Pro Tyr Ser

125
Lys Ser Arg Gly His

140
Gly Cys Ala Pro Cys

155
Ser Lys Glu

<210> 35

<211> 373

<212> PRT

<213> Homo sapiens

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

<400> 35
Met Ala Pro Arg Thr
1 5
Thr Ala Ala Ala Gly
20
Leu Tyr Thr Gly Ser
35
Ala Gln Ile Ala Pro
50
Ala Tyr Val Val Thr
65
Val Glu Thr Tyr val
80
Gln Cys Pro Gln Ser
95
Tyr Arg Val Ala Tyr
110
Cys Gln Gly Tyr Gly
125
Ala Leu Gly Pro Ala
140
Ala Arg Pro Asn Leu
155
Gly Leu Gly Gly Glu
170
Pro Pro Gly Leu Gln
185
Ser Pro Gly Lys Asp
‘ 200
Pro Gln Gly Glu Gln
215
Pro Gln Val Ala Phe
230

Pro

Leu

Cys

Ser

Gly

Gly Val

Arg
Ser
Ile

Gly

Leu

val

Lys

Lys

7521825CD1

Leu
Ala
Ser
Arg
Arg
Lys
Ile
Lys
Gly
Ser
Ser
Gly
Gly
Gly
Gly

Ser

Trp

Ala

Gly

Pro

Thr

Tyr

Met

Thr

Asp

Ser

Gly

Pro

Pro

Gln

val

Ala

Ser

Ser

Ala

Ala

val

Gln

Tyr

val

Asp

Thr

Ser

Ala

Pro

Glu

Glu

Ala

Ser
Glu
Asn
Thr

Arg

Cys
Tyxr
Leu
Ser
Ser
Pro
Arg
Thr
Cys
Pro
Ser
Gly
Gly
Gly
Gly

Leu

85
Leu
100
Gly
115
val
130
Leu
145
Asp
160

Tyr

10
Pro

25
Ser

40
Arg

55
Cys

70
Cys

85
Arg
100
Asp
115
Ala
130
Arg
145
Ala
160
Glu
175
Pro
190
Pro
205
Ala
220
Ser
235

val

Leu

Gln

Glu

Pro

Leu

Pro

Pro

His

val

Ala

Phe

Met

Glu

Pro

Gly

Ala

Ala

Ile

Pro

Leu

38/73

Tyr
Gln
Asp
Leu

Glu

Cys
Arg
Gly
Arg
Leu
Trp
Leu
Glu
Ser
Leu
Ser
Gly
Gly
Gly
Ala

Pro

Ser
Glu
Lys
Asn

Leu

Cys
Gly
Gly
Asn
Glu
Gly
Arg
Trp
Pro
Ala
Pro
Pro
Pro
Pro
Ala

Arg

Met

Lys

Gln

val

Pro

Leu

Phe

Pro

Trp

Asp

Gln

Pro

Arg

Ala

Arg

Leu

Pro

Pro

Pro

Pro

Ser

90
Pro
105
Asp
120
Gly
135
Leu
150
val
165

Leu

15
Ser

30
Gln

45
Cys

60
Gly

75
Pro

90
Arg
105
Cys
120
Pro
135
Pro
150
Ser
165
Gly
180
Gly
195
Gly
210
vVal
225
Glu
240
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Pro Gly Thr Val Pro Phe Asp Arg Val Leu Leu Asn Asp Gly Gly

245 250 255
Tyr Tyr Asp Pro Glu Thr Gly Val Phe Thr Ala Pro Leu Ala Gly
260 265 270
Arg Tyr Leu Leu Ser Ala Val Leu Thr Gly His Arg His Glu Lys
275 280 285
val Glu Ala Val Leu Ser Arg Ser Asn Gln Gly Val Ala Arg Val
290 295 300
Asp Ser Gly Gly Tyr Glu Pro Glu Gly Leu Glu Asn Lys Pro Val
305 310 315
Ala Glu Ser Gln Pro Ser Pro Gly Thr Leu Gly Val Phe Ser Leu
320 325 330
Ile Leu Pro Leu Gln Ala Gly Asp Thr Val Cys Val Asp Leu Val
335 340 345
Met Gly Gln Leu Ala His Ser Glu Glu Pro Leu Thr Ile Phe Ser
350 355 360
Gly Ala Leu Leu Tyr Gly Asp Pro Glu Leu Glu His Ala
365 370
<210> 36
<211> 237
<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 7521844CDl

<400> 36
Met Ile Ile Leu Ile Tyr Leu Phe Leu Leu Leu Trp Glu Asp Thr
1 5 10 15
Gln Gly Trp Gly Phe Lys Asp Gly Ile Phe His Asn Ser Ile Trp
20 25 30
Leu Glu Arg Ala Ala Gly Val Tyr His Arg Glu Ala Arg Ser Gly
35 40 45
Lys Tyr Lys Leu Thr Tyr Ala Glu Ala Lys Ala Val Cys Glu Phe
50 55 60
Glu Gly Gly His Leu Ala Thr Tyr Lys Gln Leu Glu Ala Ala Arg
65 70 75
Lys Ile Gly Phe His Val Cys Ala Ala Gly Trp Met Ala Lys Gly
80 85 90
Arg Val Gly Tyr Pro Ile Val Lys Pro Gly Pro Asn Cys Gly Phe
95 100 105
Gly Lys Thr Gly Ile Ile Asp Tyr Gly Ile Arg Leu Asn Arg Ser
110 115 120
Glu Arg Trp Asp Ala Tyr Cys Tyr Asn Pro His Ala Lys Glu Cys
125 130 135
Gly Gly Val Phe Thr Asp Pro Lys Gln Ile Phe Lys Ser Pro Gly
140 145 150
Phe Pro Asn Glu Tyr Glu Asp Asn Gln Ile Cys Tyr Trp His Ile
155 160 165
Arg Leu Lys Tyr Cys Gly Asp Glu Leu Pro Asp Asp Ile Ile Ser
170 175 180
Thr Gly Asn Val Met Thr Leu Lys Phe Leu Ser Asp Ala Ser Val
185 190 195
Thr Ala Gly Gly Phe Gln Ile Lys Tyr Val Ala Met Asp Pro Val

39/73



WO 2004/015396

200
Ser Lys Ser Ser Gln
215
Asn Lys Asn Phe Leu
230

<210> 37

<211> 163

<212> PRT

<213> Homo sapiens

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

<400> 37
Met Leu Leu Ile Leu
1 5
Ala Glu Ser Ala Ser
20
Leu Ile Ser Gly Lys
35
Gln Pro Gln Arg Pro
50
Pro Pro Gln Gly Gly
65
Gly Lys Pro Glu Gly
80
Ser Ala Arg Ser Pro
95
Glu Gly Asn Lys Pro
110
Gly Pro Pro Pro Pro
125
Pro Ala Gly Lys Pro
140
Arg Pro Pro Arg Pro
155

<210> 38

<211> 207

<212> PRT

<213> Homo sapiens

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

<400> 38
Met Ser Lys Gln Arg
1 5
Asp Pro Lys Arg Gln
20
Ile Sexr Gly Thr Glu
35
Gln Asn Pro Ser Leu

Gly Lys Asn

Ala Gly Arg

7521864CD1

Leu Ser Val
Glu Asp Val
Pro Glu Gly
Pro Pro Pro
Asn Gln Ser
Pro Pro Pro
Pro Gly Lys
Gln Gly Pro
Gly Gly Asn
Gln Gly Pro

Ala Gln Gly

7522020CD1

Gly Thr Phe
Gln Arg Lys
Gln Glu Ile

Asn His Gln

Thr

Phe

Ala

Ser

Arg

Pro

Gln

Gln

Pro

Pro

Pro

Pro

Gln

Ser

Pro

Phe

Gly

205
Ser
220
Ser
235

Leu

10
Gln

25
Arg

40
Gly

55
Gly

70
Glu

85
Gln
100
Pro
115
Gln
130
Pro
145
Gln
160

Glu
10
Lys
25
Gln
40
Ile

210

Thr Thr Ser Thr Gly

His

Leu
Glu
Pro
Lys
Pro
Gly
Gly
Pro
Gln
Pro

Pro

val
Gly
val

Asp

40/73

Leu

Ala
Glu
Gln
Pro
Pro
Asn
Pro
Gly
Pro
Pro

Pro

Ser
Asn
Glu

Lys

Leu
Ser
Gly
Gln
Pro
Lys
Pro
Lys
Gln
Gln

Gln

Leu
Lys
Leu

Ile

Ser
Leu
Gly
Gly
Pro
Ser
Gln
Pro
Ala

Gly

Ala
Ser
Asn

Tyr

225

Ser

15
Phe

30
Asn

45
Pro

60
Pro

75
Arg

90
Gln
105
Gln
120
Pro
135
Gly
150

Gln
15
Ser
30
Leu
45
Asp
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50

Cys Gln Gly Leu Leu
65

Leu Gly Ile Ile Cys
80

Ile Val Leu Ile Pro
95

Thr Arg Thr Gln Lys
110

Trp Ile Thr Tyr Ser
125

Arg Thr Trp Glu Glu
140

Ser Leu Leu Ser Ile
155

Ser Ile Leu Pro Ser
170

His His Pro Trp Val
185

Thr Trp Lys Met Leu
200

<210> 39

<211> 531

<212> PRT

<213> Homo sapiens

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

<400> 39
Met Gly Pro Gly Glu
1 5
Gly Asn Ala Ala Gly
20
Ala Gly Ser Arg Ala
35
Gly Ser Ala Ala Ala
50
Leu Gln Gly Arg Val
65
Arg Arg Ala Gly Pro
80
His Leu Glu Arg Leu
95
Ile Arg Thr Ala Arg
110
Gly Pro Pro Gly Arg
125
Gly Pro Pro Gly Gln
140
Gly Leu Asp Gly Lys
155
Gly Asp Gln Gly Gln
170

Pro

Ile

Phe

Ala

Asn

Ser

Asp

Ser

Thxr

Ser

Pro

val

Leu

Arg

Ser

Leu

Asn

Trp

Ile

Ser

Pro

Leu

Glu

His

Cys

Leu

Glu

Ile

Asn

His

758410CD1

Arg
Gly
val
Cys
Ala
Pro
Leu
Glu
Arg
Ser
Pro

Asp

Ala
Gly
Ser
Leu
Ala
Gly
Arg
Ala
Gly
Gly
Gly

Gly

Gly
Gly
Ala
Leu
Leu
Ala
Glu
Pro
Lys
Arg
Leu

Ala

Glu
Met
Gln
Cys
Tyr
Ala
Glu
Gly
Gly

Glu

Gly
Gly
Leu
Leu
Glu
Leu
Lys
Ser
Pro
Asp
Pro

Ala

55
Lys

70
Ala

85
Asn
100
Gly
115
Tyr
130
Cys
145
Glu
160
val
175
Leu
190
Ser
205

Gly

10
Gly

25
Cys

40
Gly

55
Glu

70
Asp

85
Leu
100
Glu
115
Gly
130
Gly
145
Gly
160
Gly
175

Leu
Thr
Asn
His
Tle
Thr
Met
Phe
Ala

Phe

Gly
Arg
Leu
Val
Glu
Ala
Asp
Cys
Arg
Tyr
Pro

Pro

41/73

Thr
Val
Ser
Cys
Gly
Ser
Lys
Arg
Phe

Ala

Asp
Ser
Leu
Gln
Arg
Trp
Gly
Val
Arg
Pro
Lys

Pro

Ala
Leu
Ser
Pro
Lys
Lys
Phe
Asn

Lys

Ala
Ala
Leu
Ala
Glu
Ala
Leu
Cys
Gly
Gly
Gly

Gly

Glu
Lys
Pro
Glu
Glu
Asn
Leu
Ser

His

Gly
Thr
Ser
Ala
Leu
Glu
Ala
Pro
Asp
Pro
Glu

Pro

60
Val

75
Thr

90
Asn
105
Glu
120
Arg
135
Ser
150
Ala
165
Ser
180
Asn
195

Lys

15
Thr

30
val

45
Ala

60
Leu

75
Pro

90
Lys
105
Pro
120
Pro
135
Leu
150
Lys
165
Pro
180
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Gly Pro Pro Gly Ala Arg Gly Pro Pro Gly Asp Thr Gly Lys Asp
185 190 195
Gly Pro Arg Gly Ala Gln Ser Pro Ala Gly Pro Lys Gly Glu Pro
200 205 210
Gly Gln Asp Gly Glu Met Gly Pro Lys Gly Pro Pro Gly Pro Lys
215 220 225
Gly Glu Pro Gly Val Pro Gly Lys Lys Gly Asp Asp Gly Thr Pro
230 235 240
Ser Gln Pro Gly Pro Pro Gly Pro Lys Gly Glu Pro Gly Ser Met
245 250 255
Gly Pro Arg Gly Glu Asn Gly Val Asp Gly Ala Pro Gly Pro Lys
260 265 270
Gly Glu Pro Gly His Arg Gly Thr Asp Gly Ala Ala Gly Pro Arg
275 280 285
Gly Ala Pro Gly Leu Lys Gly Glu Gln Gly Asp Thr Val Val Ile
290 295 300
Asp Tyr Asp Gly Arg Ile Leu Asp Ala Leu Lys Gly Pro Pro Gly
305 310 315
Pro Gln Gly Pro Pro Gly Pro Pro Gly Ile Pro Gly Ala Lys Gly
320 325 330
Glu Leu Gly Leu Pro Gly Ala Pro Gly Ile Asp Gly Glu Lys Gly
335 340 345
Pro Lys Gly Gln Lys Gly Asp Pro Gly Glu Pro Gly Pro Ala Gly
350 355 360
Leu Lys Gly Glu Ala Gly Glu Met Gly Leu Ser Gly Leu Pro Gly
365 370 375
Ala Asp Gly Leu Lys Gly Glu Lys Gly Glu Ser Ala Ser Asp Ser
380 385 390
Leu Gln Glu Ser Leu Ala Gln Leu Ile Val Glu Pro Gly Pro Pro
395 400 405
Gly Pro Pro Gly Pro Pro Gly Pro Met Gly Leu Gln Gly Ile Gln
410 415 420
Gly Pro Lys Gly Leu Asp Gly Ala Lys Gly Glu Lys Gly Ala Ser
425 430 435
Gly Glu Arg Gly Pro Ser Gly Leu Pro Gly Pro Val Gly Pro Pro
440 445 450
Gly Leu Ile Gly Leu Pro Gly Thr Lys Gly Glu Lys Gly Arg Pro
455 460 465
Gly Glu Pro Gly Leu Asp Gly Phe Pro Gly Pro Arg Gly Glu Lys
470 475 480
Gly Asp Arg Ser Glu Arg Gly Glu Lys Gly Glu Arg Gly Val Pro
485 490 495
Gly Arg Lys Gly Val Lys Gly Gln Lys Gly Glu Pro Gly Pro Pro
500 505 510
Gly Leu Asp Gln Pro Cys Pro Val Gly Pro Asp Gly Leu Pro Val
515 520 525
Pro Gly Cys Trp His Lys
530

<210> 40

<211> 347

<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature

42/73



WO 2004/015396 PCT/US2003/025418

<223> Incyte ID No: 7520759CD1

<400> 40
Met Ile Thr Glu Gly Ala Gln Ala Pro Arg Leu Leu Leu Pro Pro
1 5 10 ' 15
Leu Leu Leu Leu Leu Thr Leu Pro Ala Thr Gly Ser Asp Pro Val
20 25 30
Leu Cys Phe Thr Gln Tyr Glu Glu Ser Ser Gly Lys Cys Lys Gly
35 40 45
Leu Leu Gly Gly Gly vVal Ser vVal Glu Asp Cys Cys Leu Asn Thr
50 55 60
Ala Phe Ala Tyr Gln Lys Arg Ser Gly Gly Leu Cys Gln Pro Cys
65 70 75
Arg Ser Pro Arg Trp Ser Leu Trp Ser Thr Trp Ala Pro Cys Ser
80 85 90
Val Thr Cys Ser Glu Gly Ser Gln Leu Arg Tyr Arg Arg Cys Val
95 100 105
Gly Trp Asn Gly Gln Cys Ser Gly Lys Val Ala Pro Gly Thr Leu
110 115 120
Glu Trp Gln Leu Gln Ala Cys Glu Asp Gln Gln Cys Cys Pro Glu
125 130 135
Met Gly Gly Trp Ser Gly Trp Gly Pro Trp Glu Pro Cys Ser Val
140 145 150
Thr Cys Ser Lys Gly Thr Arg Thr Arg Arg Arg Ala Cys Asn His
155 160 165
Pro Ala Pro Lys Cys Gly Gly His Cys Pro Gly Gln Ala Gln Glu
170 175 180
Ser Glu Ala Cys Asp Thr Gln Gln Val Cys Pro Met Asp Gly Glu
185 190 195
Trp Asp Ser Trp Gly Glu Trp Ser Pro Cys Ile Arg Arg Asn Met
200 205 210
Lys Ser Ile Ser Cys Gln Glu Ile Pro Gly Gln Gln Ser Arg Gly
215 220 225
Arg Thr Cys Arg Gly Arg Lys Phe Asp Gly His Arg Cys Ala Gly
230 235 240
Gln Gln Gln Asp Ile Arg His Cys Tyr Ser Ile Gln His Cys Pro
245 250 255
Leu Lys Gly Ser Trp Ser Glu Trp Ser Thr Trp Gly Leu Cys Met
260 265 270
Pro Pro Cys Gly Pro Asn Pro Thr Arg Ala Arg Gln Arg Leu Cys
275 280 285
Thr Pro Leu Leu Pro Lys Tyr Pro Pro Thr vVal Ser Met Val Glu
290 295 300
Gly Gln Gly Glu Lys Asn Val Thr Phe Trp Gly Arg Pro Leu Pro
305 310 315
Arg Cys Glu Glu Leu Gln Gly Gln Lys Leu Val Val Glu Glu Lys
320 325 330
Arg Pro Cys Leu His Val Pro Ala Cys Lys Asp Pro Glu Glu Glu
335 340 345

Glu Leu

<210> 41

<211> 366

<212> PRT

<213> Homo sapiens
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<220>
<221> misc_feature
<223> Incyte ID No: 7522915CD1

<400> 41 ,
Met Val Pro Pro Pro Pro Ser Arg Gly Gly Ala Ala Arg Gly Gln
1 5 10 .15
Leu Gly Arg Ser Leu Gly Pro Leu Leu Leu Leu Leu Ala Leu Gly
20 25 30
His Thr Trp Thr Tyr Arg Glu Glu Pro Gln Asp Gly Asp Arg Glu
35 40 45
Ile Cys Ser Glu Ser Lys Ile Ala Thr Thr Lys Tyr Pro Cys Leu
50 55 60
Lys Ser Ser Gly Glu Leu Thr Thr Cys Tyr Arg Lys Lys Cys Cys
65 70 75
Lys Gly Tyr Lys Phe Val Leu Gly Gln Cys Ile Pro Glu Asp Tyr
80 85 90
Asp Val Cys Ala Glu Ala Pro Cys Glu Gln Gln Cys Thr Asp Asn
95 100 105
Phe Gly Arg Val Leu Cys Thr Cys Tyr Pro Gly Tyr Arg Tyr Asp
110 115 120
Arg Glu Arg His Arg Lys Arg Glu Lys Pro Tyr Cys Leu Asp Ile
125 130 135
Asp Glu Cys Ala Ser Ser Asn Gly Thr Leu Cys Ala His Ile Cys
140 145 150
Ile Asn Thr Leu Gly Ser Tyr Arg Cys Glu Cys Arg Glu Gly Tyr
155 160 165
Ile Arg Glu Asp Asp Gly Lys Thr Cys Thr Arg Gly Asp Lys Tyr
170 175 180
Pro Asn Asp Thr Gly His Glu Lys Ser Glu Asn Met Val Lys Ala
185 190 195
Gly Thr Cys Cys Ala Thr Cys Lys Glu Phe Tyr Gln Met Lys Gln
200 205 210
Thr Val Leu Gln Leu Lys Gln Lys Ile Ala Leu Leu Pro Asn Asn
215 220 225
Ala Ala Asp Leu Gly Lys Tyr Ile Thr Gly Asp Lys Val Leu Ala
230 235 240
Ser Asn Thr Tyr Leu Pro Gly Pro Pro Gly Leu Pro Gly Gly Gln
245 250 255
Gly Pro Pro Gly Ser Pro Gly Pro Lys Gly Ser Pro Gly Phe Pro
260 265 270
Gly Met Pro Gly Pro Pro Gly Gln Pro Gly Pro Arg Gly Ser Met
275 280 285
Gly Pro Met Gly Pro Ser Pro Asp Leu Ser His Ile Lys Gln Gly
290 295 300
Arg Arg Gly Pro Val Gly Pro Pro Gly Ala Pro Gly Arg Asp Gly
305 310 315
Ser Lys Gly Glu Arg Gly Ala Pro Gly Pro Arg Gly Ser Pro Val
320 325 330
Ser Ser Thr-Leu Cys Pro Ala Ser Pro Gly Glu Arg Ser Gln Gly
335 340 345
Cys Ser Ser Asp Glu Pro Ile Gly Thr Pro Trp Phe Phe Arg Leu
350 355 360
Pro Ala Thr Tyr Ala Gly
365
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<210>
<211>
<212>
<213>

WO 2004/015396

<220>

<221>
<223>

<400> 42

Met

1
Phe
Leu
Gly
Leu
Pro
Leu
Pro
Arg
Arg
Lys
Lys
Met
Thr
Ser

Pro

Gly

<210>
<211>
<212>
<213>

val
Phe
Pro
Gly
Phe
Gly
Gly
Gly
Gly
Gly
Gly
Gly

Gly

Gly

Gly

Gly

Gln

<220>

<221>
<223>

43

4720
DNA
Homo sapiens

42
247
PRT
Homo sapiens

val

Leu

Ile

His

Pro

Leu

Arg

Met

Glu

Pro

Ser

Phe

Pro

Arg

val

Arg

Gln

<400> 43
ctggaggccy gggegggacyg cgttgtgecag cgggtaageg cacggecgag cgagcatgga 60

Leu

Ser

Ser

Lys

Pro

Pro

Pro

Pro

Lys

Met

Arg

Pro

Lys

Pro

Met

Pro

Pro

misc_feature
Incyte ID No:

Asn

Ile

20
Ala

35
Ala

50
Pro

65
Gly

80
Gly

95
Gly
110
Gly
125
Gly
140
Gly
155
Gly
170
Gly
185
Gly
200
Gly
215
Gly
230
Gly
245

misc_feature
Incyte ID No:

7522936CD1

Pro
Val
Ala
Cys
Phe
Lys
Arg
Pro
Asp
Ser
Glu
Phe
Glu
Lys
Pro
Pro

Gly

Met

Ser

Leu

Cys

Phe

Thr

Lys

Ile

Gln

Lys

Lys

Pro

Pro

Axg

Pro

Pro

Ala

Thr
Gln
Pro
Leu
Arg
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly

Gly

7513225CB1

Leu
Pro
Ser
Leu
Gly
Pro
Arg
Trp
Met
Tyr
Gly
Met
Ile
Lys
Lys

Pro

Gly

10
Thr

25
Leu

40
Thr

55
Gly

70
Lys

85
Pro
100
Pro
115
Met
130
Pro
145
Leu
160
Leu
175
Ala
190
Gln
205
Pro
220
Pro
235

Tle
Phe
Asp
Pro
Arg
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly

Pro

45/73

Tyr

Ile

Gln

Pro

Ser

Glu

Pro

Pro

Leu

Ser

Pro

Gln

His

Gln

Pro

Ala

Leu

Asn

Lys

Pro

Pro

Lys

Pro

Glu

Pro

Arg

Lys

Lys

Arg

Lys

Ser

Asp

Gln
Ser
Lys
Pro
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly
Gly

Phe

Leu

15
val

30
Arg

45
Pro

60
Pro

75
Glu

90
Val
105
Pro
120
Ser
135
Glu
150
Glu
165
Gly
180
Pro
195
Asp
210
Gln
225
Cys
240
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gggggaccgg
gttgctaatg
gtggggggac
gaatcccctg
catctccact
cttececggec
cctgtaccga
tggctteceeg
ggtaggcget
ccaggcagtt
cggcectgecag
agctcgggtyg
cagcttgact
ccctggagtg
tgcagttgga
tgctacagcecce
ggaggaagct
tgatgtttcce
tcctcacacc
agttgagccc
ttcactggct
ctacccagat
agaaattgtt
gtatgaggtg
tgccaacaag
ggactatgcce
ctgtctgect
gggccataca
tggcagagcc
cctcacacca
gaacggcttc
gggagaggag
gagcattaag
catctctecce
cagagactac
gaacatcact
gcagctgaac
tgctgtgacc
ttgctatgat
agattacacc
aaatgaatgt
tggaagctac
catctatgta
tcetggttcec
acctgactcc
gtatgcctac
gcccctacag
agttcctggt
gcccacccag
cggtggcacc
cccecctgecag
ggtgcagggc
acccatggtc
gctctatact
ggatgcagct
ctgccgggag

gtggcecgggc
ttgcgggecg
cagctcctge
cacttctacg
caggacttcc
atcgcceectt
gaggacacct
cgctctgege
tacgaggagg
ttggcatctg
ttcecttggaa
ggcttctgee
agcactgagc
tgggctttce
gacctttccg
ctggaaagtg
gaataccttc
ttccaatcca
aaagaaggaa
tgggatgaga
ccttectggg
ggagggccag
cttcgaagtt
ggactggaag
gaaacctgtg
actggcttct
gaaggggcac
ccegtgeact
tacacggcca
attggaggcc
agcctcecgecag
acggttcgta
accaacattc
tacaaggagc
tctetgactt
taccaggtgt
gtggaccggg
aatcaaattg
gggagccaca
tgtgagtgceg
gcaactggct
aggtgtgagt
gatgaatgct
ttctectgee
acctcaagcce
cctggggecece
tgtcatggea
acccagactc
aggccceccga
cccegggatg
tgccacggaa
acccgetcec
cggcccacge
cagggccage
aagaccctgce
aggatggtgt

ggccggtgcet
cggcgcectgca
aggaaggcga
aagcccgatt
ccagggaaac
ttectggecgga
ccececgeagt
gctttacccce
tcaagcgegg
atgggtctga
cccgecccaa
gaggggaggc
agtctgtgaa
atatcggcag
ctgccecactce
actataatga
cgggtgaacc
aagtggatac
catctctggg
gagagaccag
aaaccccacce
tgcettegga
accctgctte
acaacatagg
aacacaacca
gctgccactg
ctcaccgagt
tcactgatgt
tcagccacat
tgtttggctg
gtgctgcett
tcactcaaac
aaggccaggt
tgtaccacta
ttggtgcaat
gcaggcacgc
tctttgecett
gccecggtcaa
tgtgtgacac
catctgggta
ttcatcgetg
gccggagtgg
cagaaaacag
gttgtcaacc
tgacaccctg
ggttccacat
gcactggttt
cacctggctc
ccatctgtga
accagtacgt
agagcgactt
agccaggcac
cccggecaga
agattggcta
tgtctctgeca
actggacaga

gtcgtcgtta
cccagacgayg
cgacgaaagc
cagcaacctc
gcagtatgtg
catcgacacg
gctgggectg
cacccacgcc
ggcgctgecec
tagctacgece
agagtcttac
tgatgatctg
aaatctctat
cacttccecg
ttctgttecce
ggacaatttg
agaggaggca
aaagccttta
agaggtaggg
aagcccagcect
accgtacccce
aatggatgtt
agatcacact
ttccaacacc
cagacaatgc
ccaatccaag
gaatgggaaa
ggacctgcat
cccacagcca
gctetttget
tacccatgac
tgctgaggga
gecttacgte
ctcecgactcce
caaccaaaca
ccccagacac
gtataatgac
agaagattca
aacagcacgg
ccagggagat
tggccecccaac
ttatgagttt
atgtcaccct
cggatattat
tgaacaacag
ccecccaatge
ctgctggtge
cacccecgect
gcgctggagyg
gccccagtge
ctgctggtgt
cacccctgeg
tgtgaccect
cttacccecte
tggctccata
tgttgctgga
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ccagtgctac
ctctteccac
tcagcegtgg
tacgtgggca
gactatgatt
agccacggca
gcegeeceget
ttcctggeca
tcgggagagc
ctctttecttt
aatgtccagce
aagtcagaag
caactaagca
ttggacaatg
ctgggacgtt
gattactacg
ttgaatggcce
gaggaatctt
ggcccagatt
ccaccagagg
gaaaacggaa
cccecagete
acacccttaa
gaggtcttca
tceceggecatg
ttttatggaa
gtgagtggcc
gcgtatateg
gcagcccagg
ttagaaaaac
atggaagtta
cttgacccag
ccagcaaatt
actgtgacct
tggtcctacc
ccgtecttec
gaagaaagag
gaccccactc
tgccatccag
ggacggaact
tctgtatgta
gcagatgacc
gcagctacct
ggggatggat
cagcgccatg
gacgagcagyg
gtggaccctg
cactgtggac
gaaaacctgc
gatgacctgg
gtggacaaag
tgtataccca
ccatctgtgg
aatggcacca
atcgtgggaa
cggacaatca
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tgctgctgca
acggggagtc
tgaagctggce
ccaacggcat
tceccaccga
gaggccgagt
atgtgcgcege
cctgggagca
tgaacacttt
atcctgccaa
ttcagcttce
gaccatattt
acctggggat
tcaggccagc
ccttcagcecceca
atgtgaatga
acagcagcat
ccaccttgga
taaaaggcca
tagacagaga
gcatccagec
atcctgaaga
gtcgagggac
cgtataatgce
ccttetgeac
atgggaagca
acctccacgt
tgggcaatga
ccctectece
ctggctetga
cattctaccc
agaactacct
tcacagccca
ctacaagttc
gcatccacca
ccaccaccca
tgcttagatt
cggtgaatcc
ggacaggtgt
gtgtggatga
tcaacttgce
ggcatacttg
gctacaatac
ttcagtgcat
cccaggecca
gcaacttcct
atggtcatga
catcaccaga
tggagcacta
gccacttcat
atggcagaga
ccgtecgetec
gcaccttect
ggcttcagaa
ttgattacga
gcegtgeegyg

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
1860
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
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tctggaactg
acttgccata
agagagcgcce
teccecgtgee
agaagctcct
tacagacatt
ggcagatgca
cattcaaaac
cacagactgg
tgagtatctc
cccaacagga
cctggaccct
agacgttcect
tgatacctca
aaggtaacag
atatttaaaa
tttgccatgg
atcctaaacc
tatagtttcc
tatcaaaagg
agtacccaca
ttttctagat

<210>
<211>
<212>
<213>

44
6633
DNA
Homo

<220>
<221>
<223>

<400> 44

ttctttcaag
attctgctga
acctccacca
ctcgectaceg
aacgccaccc
ctgccagtgg
gcaccgectt
attgtcttca
gatgttaagg
gagcaatgta
aggcccttet
cctggectgga
ggccggtgcea
cagctggctt
tgtttcgaag
gaggagcacdg
gactgcaaca
gagtgcgtgt
gactgcttecg
ggtgaagact
gaggggcagt
cctgetgact
ttcactggag

misc_
Incyte ID No:

ggagcagagc
gaccacatcc
ctgctggatg
atcgctgtgg
aaaattgaaa
ggattgccca
ggaaccaaaa
aacctcaagt
aggagggatg
ccagaacaac
agaaagtaag
aaagaacagt
gagcatccaa
atctttacta
aattttaact
gatcaaattc
attccttctg
ttgacagttg
caacaaaagt
tgctaaaatg
gaaagtaaag
tactccaata

sapiens

feature

aagatcaggg
aagtgagata
tgggggccat
aaggtggggt
tgccagaaga
gatcccagtg
cagagcccag
cacatcgcat
agctgctgag
ctgcaggagc
gtagcggteg
aaggccccaa
ttgatgggca
gccccagcega
gctacgccgg
gcacatgtgt
agcctectgtg
gtgatgaggg
accggggccyg
gcgggaaacc
gtgtatgtga
gtcacaatcg
ctgactgtgg

ctgagacgat
gcagaacaat
gctctgageg
atccaatcceg
cgtcatcttt
atggcttaac
aactggagtg
accccttcag
gtgttgtatc
gatctcacct
tacagtaatg
gactgcaaag
gatgaacatt
ctgtattttt
gttgcttatt
attcaactaa
gccaagaaat
gagaagccaa
tctaagattt
attcaatttg
tatcacattt
aagtgtttta

7513288CB1

acaactgatt
ccctagagece
gactcagctg
cctcaagaaa
gaaccagcca
ttcggtggat
cgaaagcttt
caacatcccce
cagactggag
aggctgctgt
gggcaacttc
ctgctctgag
gtgcatctgt
ctgcaatgac
ggctgactgce
agatggcttg
tctcaacaat
tttcacgggc
ctgcatcaat
cacctgccca
tgagggcttt
tggcegetgt
ggagctcaag

cgtgaattca
gtactggacyg
caaggtcctc
aggcaacttg
agatggagaa
ctttgaccct
tacactacct
catcgtaage
agtaaataaa
ctacgggata
taaaggaaga
gcaaagaaag
ttgtagtgca
aaaaatgaag
aaagcaactt
gaattagagt
taaagcacat
tgcagaactg
tttacctctg
cattttctga
ataaatacca
agttttccta

tgaagtctac
ctagagcccc
ttggcaggtg
gtcatccggce
gtggtgttta
ctggagtcag
caggagcaca
cgcecgggect
gagctggaga
ctccagectg
agcactgaag
cccgaatgtce
gacgacggct
cagggcaagt
agccgtgaaa
tgtgtgtgcc
tgctacaacc
gaagactgca
ggcacctgct
catgcctgec
gcecggtgtgg
gtagacgggc
tgtcccaatg
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ggtctgataa
gacagtgtcc
ttctacacag
tactggacag
aacagaagaa
ttctctaaac
gatggaactg
tatgcagatc
catagtggcce
actgcagtct
cttggagttt
taaaaaagga
aaaagacttt
gttgttattg
cttgtaaaca
ttaagactct
gtgatcaata
atgggaaagg
catcagtgca
tcectgtagtg
aagatgtaac

tctgtgcttce
agcagcaccc
tctttettge
acaagcgaca
accacgttta
ccagtgggga
cagtagatgg
gtggctgtge
acctggtgtce
ccacaggccg
gatgtggctg
caggcaactg
tcacgggcga
gcgtgaatgg
tctgececagt
acgatggctt
gtggacgatg
gtgagctcat
actgcgaaga
acacccaggg
actgcagcga
ggtgtgagtyg
gctgcagtgyg

PCT/US2003/025418

gccectgaagyg
tggataagat
atctggtgaa
actggaatag
ttctgatcaa
tgctctgetg
gacggcgtgt
acttctacca
agtttactga
acccctactg
acaatcagaa
attggccatt
tgtgaaaagc
caagtttaaa
tttatcatta
aaacctgatt
taacaatata
accaattatt
tttctattta
cctctataga
aattttaaaa

taaatcccca
agccaaaccc
tttecttgee
gagtggggtyg
caacatcaag
gaaagacctg
ggaaaaccag
cgcagececct
ttcectgagg
cttggacacc
tgtctgcgaa
tcaccttcga
ggactgcagce
agtctgcatc
gccetgecagt
tgcaggcgat
cgtggagaat
ctgececccaat
aggcttcaca
ccggtgtgag
gaagaggtgt
tgatgatggt
ccatggcecgce

3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4720

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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tgtgtcaatg
cggtgecceca
caaggcttca
ggccgetgtg
gatcgccaat
tgtgaggacg
ggccggggtce
tgcaaggagce
tgcatctgee
tgcaacaact
gaagactgct
acggtcaacc
cccacccacg
atcatccagg
aacaagaaga
ctgaaattca
gcttttgaaa
accaaaagcc
gagtatgaga
gtgaccacca
actgccttga
ggcatcaaag
tactccatcg
ggtgacatgt
aatcttcgac
gcagctattg
gttgatgttc
ggaactgaat
accatcaacg
gagaccagcc
aattacagtc
tatgtcctga
ggcagacaca
gaaaacctca
gaccaggcct
cggaacctca
acgccttata
gctgaggect
tgggatgccc
caggtgcagg
aggtccacag
gtcactcagg
cagctgggag
gcagctgaca
gcagcccaga
gctgeccacge
ctctetgetg
ataactcccg
accattgaaa
gctgaacgaa
tctggacttg
ctgcceccette
tggatggcat
ctgctggacc
ctcataactg
aagcccttga

ggcagtgtgt
atgactgtca
agggctatga
tgaatggcat
gccccaggga
gcttcaccgg
gctgtgtgaa
aaagatgtcc
acgagggctt
taggacaatg
cagaggtgtc
tggcctggga
agggtggtct
agctggaacc
gcattcctgt
agtccatcaa
cctgggagat
tgaggaggcc
tatctctgeca
cacgcttgga
tcacctggtt
acgtgccagg
ggaacctgaa
caagcaaccc
gtgtttccca
acagttacag
caaagagcca
atgggattgg
cagccacaga
tgaccctgcet
tccccacagg
gaggcctgga
agagcaagcc
ccgtgactga
atgagcactt
ccgtgectgg
cagtctccat
ccacagggga
tcaaactcaa
aggctgacac
acctgcctgg
acttcagcac
atttagcecgt
atgcctatga
acctcacgtt
cttatagagt
aggcctceccac
agagcttcaa
ttattgattc
ctgcccatat
ctcccagecat
tggaaaacct
cggagaatgc
cccaggaatt
gcattggcta
gggctgagat

gtgtgatgag
cagtcggggce
ctgcagtgac
gtgtgtttgt
ctgcagcaac
ccctgactgt
tgggcagtge
cagtgactgt
cacaggcctg
cgtctcggge
tccteccaaa
caatgagatg
ggaaatgcag
tggtgtggag
cagcgccagg
ggagacatct
catcttcecgg
agagacctct
catagtgaaa
tgccececage
caagcccectg
agaccgtacc
gcctgacact
agccaaagag
gacagataac
aattaagtat
acaagccaca
agtttctgcet
gttggacacg
ctggaagaca
ccagtgggtyg
accaggacag
cgcacgtgtg
ggttggctgg
tatcattcag
cagccttegg
ctatgggtcg
aactcccaat
ctggactget
agtagaggca
gctcaaagca
aacccctcte
gtctgaggtt
gcactttgtc
gcctggcecage
ctccatctat
agccaaagaa
tctectectgy
caataggttg
ctcagggcta
ccggaccaaa
aaccatttcc
ctttgacage
cacactttca
tgaggttatg
tgttacagaa

ggctatactg
cgctgtgtecg
atcagctgcc
gatgacggcet
aggggcctct
gcagaactct
gtgtgccatg
catggccagg
gactgtggce
cgctgcatct
gacctecgttg
cgggtcacag
ttcegtgtge
tactttatcc
gtggccacgt
gtggaagtgg
aatatgaata
taccggcaaa
aacaataccc
cagatcgagg
gctgagatcg
accatcgatc
gagtacgagg
accttcacaa
agcatcaccc
gccecccecatcet
accaaaacca
gtgaaggaag
cccaaggacc
ccegttggeca
ggagtgcagce
gagtacaatg
aaggcatcca
gatggcctca
gtgcaggagg
gctgtggaca
ttccaggget
ttgggagagg
ccagaagggyg
gcccagaacc
gccactcatt
tctgttgaag
ggctgggatg
attcaggtgc
ctcagggctg
ggggtgatcc
cctgaaattg
atggctaccg
ctggagactg
ccecectagta
accatcagtg
gacattaatc
tttctagtaa
ggaacccaga
gtctctgget
gccgaaccgg
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gggaggactg
agggcaaatg
ctaatgactg
acacagggga
gtgtggacgg
cctgtccaaa
aaggatttat
gccgctgegt
agcactcctg
gcaacgaggg
tgacagaagt
agtaccttgt
ctggggacca
gtgtatttge
acttacctgce
agtgggatcc
aagaagatga
ctggtctage
ggggcectgg
tgaaagatgt
atggcattga
tcacagagga
tgtcecteat
caggcctcga
tggaatggag
ctggagggga
cactcacagg
acaaggagag
ttcaggttte
aatttgaccg
ttccaagaaa
tcctectgac
ctgaacgagc
gactcaactg
ccaacaaggt
taccgggcct
atagaacacc
tecgtggtgge
cctatgagta
tcaccgtceccce
ataccatcac
tcttgacaga
gcctcagact
aggaggtcaa
tggacatcce
ggggctatag
gaaacttaaa
atgggatctt
tggaatataa
ctgattttat
ccacagccac
cctacgggtt
cggtggtgga
ggaagctgga
tcacccaagg
aagttgacaa
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cagccagcta
tgtatgtgag
tcaccagcac
agactgccgg
acagtgcgte
tgactgccat
gggcaaagac
ggacggccag
ccccagtgac
ctacagcgga
gacggaagag
cgtgtacacg
gacgtccacc
catcctggag
acctgaaggce
tctagacatt
gggagagatc
tcctgggcaa
cctgaagagyg
cacagacacc
gctgacctac
cgagaaccag
ctecccgecaga
tgctececcagg
gaatggcaag
ccacgctgag
tctgaggeceg
caatccagcg
tgaaactgca
ctaccgceccetce
caccacttcc
agccgagaaa
ccectgagetg
gaccgcagct
ggaggcagct
caaggctgcet
agtgctctet
cgaggtggge
ctttttcatt
aggaggactg
catcecgeggg
ggatctccca
caactggacc
caaagtggag
gggcctcgag
aacaccagta
tgtttctgac
cgagaccttt
tatctctggt
tgtctacctce
gacagaggcce
cacagtttcc
ttctgggaag
gcttagaggce
gcatcaaacc
ccttctggtt

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
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



WO 2004/015396

tcagatgeca
aattttgtte
cttgcccecceg
gaactctatg
gccatggget
agctggaggg
ggaggtacac
ctcatacctg
gaacctgtct
aacatcactg
tatgtcatct
acagtggagt
gcagagaaag
tctccaagag
cceeeceggg
aaggaagtca
acccactaca
accatcttca
ctgaatggag
gcgctggaag
cgcaaaaacyg
gaccgcagag
cagtacgagc
aagttcagcg
acagcaggtg
acagattcag
tgtcaccgtg
tggttccact
agcaacttca
tgagagagga
cccaaccatce
gggccaacgg

<210>
<211>
<212>
<213>

45
1476
DNA
Homo

<220>
<221>
<223>

<400> 45

gcagcggagg
cccagcetcete
gcttecccaga
ctgctgaagg
gcegegetge
gctectgaaca
gtccatttta
cccaatggca
cagccttgtce
ccteccaggaa
agcgtggecg
cagcactgca
caggatgtgg

ccccagacgg
tcaaaatcag
aacgtaccag
gaataagcaa
ccccaaagga
cacccacagc
ccteccatggt
gcgtggagta
cagggtcatt
actcagaagc
cctacacagg
atgctctgac
ggccccagaa
acttgactgc
catcagtcac
ttgtgggtcce
cagccaagat
ccacaattgg
acacgacctc
tcttctgtga
gacgcgagaa
aagaattctg
tcegggtgga
tgggagatgce
actccatggce
ccatcaccaa
tcaacctgat
ggaagggcca
gaaatcttga
ataaggccca
ggtccacacc
caacagcatg

sapiens

misc_feature
Incyte ID No:

caaagttatt
cgcgegeget
actgtctcag
gccaggagac
agaactctgt
cccecgcaga
cctgcaacce
cctggacagg
aaaatggtgg
ggactgggaa
gcgactccge
gctgegagge
atgaatgtgt

ttteccgtetg
agataccaaa
ggacataaca
aggaaggcga
agtcattttce
ccaagtggag
aactgtggac
ccttgtcage
caccacagct
cttggccagg
cgagaaagtg
cgacctcgag
gagctcaacc
tactgaggtt
cggttacctg
agataccacc
ccaggcactc
actcctgtac
tggcctctac
catgacctct
cttctaccaa
gcttgggetg
cctgcgggac
caagactcgc
ctaccacaat
ctgtgctctyg
ggggagatat
cgaacactca
aggcaggcgce
gagcgaggaa
tgggcatttg
ggcctcacct

7513607CB1

tccectecca
cttcecttetg
caaacagcag
acgcttcgee
gggcagggtyg
cggcagaaag
tgggttcegg
ggagcagcec
tacatgtgta
ccgctgtecag
cttcageccge
cggattccac
gggcctgeag

tcctggacag
aagcagtctg
ggtctcagag
teccecagacag
tcagacatca
agcttcecgga
ggaaccaaga
atcatcgcca
ctggatggcce
tggcagccag
ccagaaatta
cctgccacgg
atcactgcca
cagtcggaaa
ctggtctatg
tcctacagee
aatgggcccce
ccctteeeca
accatttatc
gatgggggtyg
aactggaagg
gacaacctga
catggggaga
tacaagctga
ggcagatcct
tcectacaaag
ggggacaata
atccagtttg
aaacgggcecat
aggattttac
gtgagagtca
cct

ggcagcggga
ctecctgatcce
ctecctetegg
gagggcatcc
ggcccagatg
tttggaagca
ctggtcggge
cactgtagag
gaaggagtca
catcaggeccc
gcgcecgeget
ctgagcggceg
ccggtgtgec

49/73

ctgatgaagg
agccactgga
aggctactga
tcagtgctat
ctgaaaattc
ttacctatgt
ctcagaccag
tgaagggctt
catctggect
ccattgccac
cacgcacggt
aatacacact
agttcacaac
ctgccctect
aatcagtgga
tggcagacct
tgaggagcaa
aggactgctc
tgaatggtga
gatggattgt
catatgctge
acaaaatcac
cagcctttge
aggtggaggg
tctccacctt
gggctttctg
accacagtca
ctgagatgaa
aaattccagg
caaagcatca
aagctgacca

ttccgactgg
tcgectgecce
ccatccgeca
gccacatgaa
cccttccagt
agtacttagt
ccagcagegt
gtatcagtga
accagtacag
agactgccge
gtgcgcaggt
ccgccggega
cccaggggac

PCT/US2003/025418

ggtcttecgac
aataacccta
atacgaaatt
agcaacaaca
ggctactgte
gcccattaca
gctggtgaaa
tgaggaaagt
ggtgacagec
tgtggacagt
gtcecgggaac
gagaatcttt
agacctcgat
tacctggcga
tggcacagtc
gagcccatcc
tatgatccag
ccaagcaatg
taaggctgag
gttcctgaga
tggatttggg
agcccagggg
tgtctatgac
gtacagtggg
tgacaaggac
gtacaggaac
gggcgttaac
gctgagacca
gaccactggg
atacaaccag
tggatccctyg

caagatggtg
cgagccgcgg
gctgcagcag
gagccggetg
ttecectgeeeg
ggatcacgaa
ggtgtgtectt
atgctceccage
atgcatttgt
ccccgaggge
ggagcgggcet
cagcgtctge
cacatgcatce

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
6360
6420
6480
6540
6600
6633

60

120
180
240
300
360
420
480
540
600
660
720
780



WO 2004/015396

aacaccggtyg
agctacgtga
ccectgecgece
aagacgccca
aacagcctge
tcagaccgge
gaggtggacg
aaggtcacca
ggagagctga
ccteceecgect
gcgcceccatyg
ttttetetet

<210>
<211>
<212>
<213>

46
839
DNA
Homo

<220>
<221>
<223>

<400> 46

ctggctttct
ccagggagtg
gagacacatt
cgctcttggg
taccecctggg
tcacagaaga
agaaatttac
agttatgectt
ttgtctgtaa
ccectaggag
tgcagagacc
gagaggaagyg
cttaaaccaa
actgataaca

<210>
<211>
<212>
<213>

47
1488
DNA
Homo

<220>
<221>
<223>

<400> 47

tgagccgect
gcagcccage
tggcecgeget
tcgagccact
tgcgtgtgac
caggcatggt
acctgctgeg
gtcatgagta

gaagcttcca
agacgtctcce
atctgcccaa
tcacgectcett
ggtttgggat
agactgggga
tcgacatgtce
tctttgtatc
cctecatttet
gttcecgecce
gaatagcacyg
gctttgagge

sapiens

misc_feature
Incyte ID No:

tgctectecct
gctectgttca
cagcagccaa
acccaaggtg
ggtcaatagt
tcctaatctg
ctgcacaagg
caccagttta
ggaacacgaa
actccgtege
caatggtctg
aggatctcct
tecttttgea
tttatctcat

sapiens

misc_feature
Incyte ID No:

gatttattcce
gtgcccattce
gtgcggegeg
gggcctggag
cttcttgggt
caatgcctgg
gaggatgtgg
cctgaaggec

gtgtgtcagc
attccagtgt
gaccatctcc
ccgcatggce
cgtgggtggg
tctgatcctt
ggaatacctg
ccecctatgac
cttcececgaa
actcaccagt
gaagagcagc
cctteectta

7513991CB1

catctcattg
tcttattcgce
aggactcggt
ctgctgttte
caacgaggag
gtgaatgatc
ctctactctg
cgacgtatgt
gctatgaaag
tccaattact
tgatcattga
tcttctccaa
atgtccagcet
tttctagcac

7513298CB1

ggtcccagag
cagcgcccoge
ctgctectgeg
aatgggaaca
ttgcagcatt
acacccagca
gtaacaggtg
ttcaaggtgg

cctgagtgcece
gagcggaacc
ttccattacc
acagcctctg
aacagccgcg
gtgcagaacc
gaccgctect
ttctgagggt
ggctcagcett
gcacccaggce
cacaaaactc
gattat

tttcagecgga
cagccaaagt
ggaaagagca
ttgctgecatt
acgatgtgac
ccgctacaga
tgcatcggcce
acatcgtcaa
atgagetttg
tcecgacttec
aaaagaggaa
ccattgacag
tttaccccta
ttaaaataca

gagaaggcgce
gtcceegeag
ccceccagecet
ttgccaactc
gggtcccgga
gcaatgacga
tggtgacgca
cctacagect

50/73

ccgagggcag
cctgecceceat
tctetetgee
ccececeggecg
gccactttgt
tggaggggcc
tccaggccaa
acacaggggc
cgggcaccga
ttctagggca
aactgctgcce

ggccaaatct
aggaacagcg
gaacaccata
catcatcacc
tcaagcgact
tgaaacagag
ggttaaacaa
caaggagatc
ccgtcagatg
tcectgtgaa
agaagaaaaa
ctaaccctta
ctctctactt
aagtctatat

cagaaccccg
catgccgcgce
cctecgtegece
acagatcgcc
gctggecccge
taacccctgyg
gggtgccagce
taatggacac

PCT/US2003/025418

cggcaatgtg
ggacagcagg
ttccaacctg
agctgggccc
gatgcagcgt
tcagacgctg
ccacgtatcc
actggggtgt
ctgcgtggag
gcgttgcacg
atcactcettt

gaagtccttt
taagaggaga
gacaatatgt
tctgactgga
ccagaaacat
tgctgggatg
tgcattcatc
tgctetegtce
gctggtectge
aatgtggatt
atgtatgggt
gacagtattt
tttcacccaa
tattttggc

cggggtctga
ccecegectge
ctggaatgtg
gcctegtetg
ctgaaccgeg
atccaggtga
cgcttggeca
gaattcgatt

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1476

60

120
180
240
300
360
420
480
540
600
660
720
780
839

60

120
180
240
300
360
420
480



WO 2004/015396

tcatccatga
tgcatgtcaa
gctgccacac
ccaatcccect
gctacaagac
agcagggcaa
tggacctggg
gctctgtecca
ctgagtacca
actcccacaa
ctgtagcctg
ctgccacccce
tttaaatcac
acacagtcac
ccctaagecece
atctgagtag
tgtccagacc

<210>
<211>
<212>
<213>

48
2320
DNA
Homo

<220>
<221>
<223>

<400> 48

ggtgcgagga
tcagccectge
ccgtecegtet
ggggtgtcge
actgctctgy
gcccgacage
ccggggtgtyg
tgcttteccaa
atgcccagct
gtggcctcat
atcctgtacg
ggagggtagce
ggaaatgaag
catcaacgac
cccctgecca
tgcccaggec
tcagtgcacc
gtgccgctac
gtgcgagcceg
tgacatgggg
ctgccaccag
tagctactce
ccactgccca
tgagtctagt
ccgctgegtg
tctctgeecg
catgaccatc
cgtctacccece

tgttaataaa
cctgtttgag
ggcctgecact
gggcctgaag
ctggggcttg
cttcaacgec
ctcctecgaag
gtttgtggca
ggaccccagg
gaagaacttg
gcacaaccgc
caggtcttcc
catagggctg
cccteectece
cgtccectaa
gtctggcatg
gctatcccag

sapiens

misc_feature
Incyte ID No:

ggtcgaggag
cctecttete
gccegeagge
gggcccaacce
gcgctgcetac
tacacggaat
tgtgectggy
gagacagccc
ctgctacaca
cctcteccag
ccttectectgg
gtcceccaggg
tgcatcaacc
ctacatggceg
ccaggctatg
ctgcacgact
tgccectgatg
cgctactgcec
ggcttccage
gcceecatgceg
ggctatgage
agctacctet
cagggttacc
gcgcaccagt
gacaccaacc
gcctccaacc
acctcggagce
ggtgcctaca

aaacacaagg
acccctgtgg
ctgegetttg
aataacagca
catctcttca
tgggttgcgg
gaggtgacag
tcctacaagg
actggcagca
tttgagacgc
atcgcectge
tgctttecat
gggactgggg
ctctttecca
ccceccagtece
gacaggaaag
tgcgtgtgtce

7517764CB1

gcgcettgge
aggggcttcc
attgcccaag
ccaggatgcect
tgttgctctt
gcacagatgg
ggaccaaaca
cacctccaag
gaggccaget
aaacccagga
accactctcc
atgtcaacga
actacggggg
agggaccccc
agcccgacga
gtcgccceccag
gttaccgcaa
agcaccgctg
tggggcctaa
agcagcgctg
tgcatcggga
gtcagtaccyg
agctgctggce
gctccgagge
gctgegtgga
ctctatgteg
ggagcgtgce
atgcctttca

agtttgtggg
aggctcagta
agctactggg
tecectgacaa
gctggaaccc
ggagctacgg
gcatcatcac
ttgcctacag
gtaagatctt
ccatcctggce
gcctggaget
gggcccgcetg
aaggggaggg
ccctecacct

tcactgtcct
ggcaaagtag
tctgtectcete

acccgactct
attcattttg
ccagccgagce
ccectgegece
gggatcagct
ctatgagtgg
cccecaggaa
aactgccgtg
ctggctctcet
aaccttgtcc
tgtcccaget
gtgtctgacc
ctacttgtgce
gccaccagtg
tcaggacagc
ccaggactge
gatcgggccce
cgtgaacctg
caaccgctcecc
cttcaactcc
tggcttetec
ctgcgtceaac
cacacgcctc
ccaaacctgt
gccctacatc
agagcagcct
cgctgacgtg
gatccgtgcet

51/73

taactggaac
cgtgagattg
ctgtgagctyg
gcagatcacg
ctcctatgea
taacgatcag
ccagggggcce
taatgacagt
ccctggcaac
tcgectatgtyg
gctgggetgt
cctettgget
tgttcagagg
ctcacgggcec
gttttcttag
ggcgtgtggt
tagcccac

ggcatcccge
tgccaaaagg
cgccagagcce
tcctgcectac
tctectcagg
gacccagaca
cccggaaagg
ggagcccagce
ggaggccagt
ctacccctca
ctttgtctca
atccctgagg
ctgccceget
cctecegetce
tgtgtggatg
cataacttgce
gagtgtgtgg
cctggectcect
tgtgttgatg
tatgggacct
tgcagtgata
gagccaggcc
tgccaagaca
gtcaacttcc
caggtctctyg
tcatccattg
ttccagatcc
ggaaactcgc

PCT/US2003/025418

aaaaacgcgg
taccccacga
aacggatgcg
gcctcecagea
cggctggaca
tggctgcagg
cgtaactttg
gcgaactgga
tgggacaacc
cgcatcctge
tagtggccac
tctcageccece
cagcaccacc
ctgcececage

gcactgaggg
ttcecctgect

acgtccgaca
gaactgccgc
gcgggccgceg
ccgggtctcet
attctgaaga
gccagcactg
gattgatagc
agccecgttcet
tgagctaggg
gaggagctgg
tcacaacctg
cctgcaaggg
ccgctgeegt
aacaccccaa
tggacgagtg
ctggctecta
acatagacga
tcecgetgeca
tgaacgagtg
tcetgtgtcyg
ttgatgagtg
gtttctectg
ttgatgagtg
atgggggcta
agaaccgctg
tgcaccgcta
aggcgacctc
agggggactt

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1488

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



WO 2004/015396

ttacattagg
ccecececgggag
ggccagctcet
agggagccac
gaaaggcaat
gaagcctcag
ggtctctata
gagcttcagt
ccagagattt
caggaggcce
gtagttccct

<210>
<211>
<212>
<213>

49
2266
DNA
Homo

<220>
<221>
<223>

<400> 49

tctgcacage
ctaggaagga
gactgcctge
tctggagttg
aacttcatcg
ggcagacaga
ttgagaccag
gtggatttgt
aaggagctgg
ggcttcggat
attgccaacc
attttgccat
tctgctaata
aaggaaaaaa
gattctcatt
tgtcacttgg
ggacaactca
gaacaagttc
cttcagaagg
tctgaggtgg
atctgtaaca
gacacagctt
attatcataa
aactgcgact
tctttccagt
gactgtgact
accaccagca
tgtgtttgtg
tgtcctacct
gcagctggcee
agtgaagaag
gaatgtctta
atcaatgaaa
ctggctattce

caaatcaaca
tacgtgctgg
gtactgaggc
cctecctgea
aaagggagaa
getggggceag
tgttcaggece
caccccgaga
ggacttggcet
tgggttccat
gggcctgttt

sapiens

misc_feature
Incyte ID No:

aagaactgaa
atgatcacgt
ttattggacc
gcgaaaggtg
aaaaccctgt
aaaatagttc
gtggtgcgca
attacctcat
gctceccecgget
cttttgtgga
cttgcagtag
tgacaaatga
ttgacacacc
ttggctggeyg
ttggaatgga
acagcaagaa
ttgataaact
atttatatga
actccggaaa
aactggaagt
acggtaccct
ccttcagegt
agcctgtggg
gtcagaaaga
gtggggtgtg
gtggtgaatg
cggactcctg
gcaagtgtgt
gtggtgaccc
aagcccgaga
aagatttctc
ttacattcct
aagattgtcc
ttctecatcgg

acgtcagcgce
acctggagat
tcaccgtctt
gctaccctag
agaaagtcct
ggtggcactt
caggggccce
ggagaggagg
ggcttgcagg
tcctaactet
ttctataaaa

7517774CB1

acgaatgggg
acaaggtggce
tcagtgtgce
tgatacccca
ctcccaagta
tgacattgtt
gactctgcag
ggacctctcc
ttccaaagag
aaaacctgta
tattccatac
tgctgaaaga
cgaaggtgga
gaatgactcc
cagcaaacta
tgaatactcc
ggtacaaaac
gaattacgca
cattctcecag
attaggagac
cttccaacac
gactgtgaat
gctgggggat
agtggaagtyg
tgecectgcecac
tgtgtgcagg
cgtctctgaa
ttgcacaaac
ctgtaactct
agaatgtgtg
aaaggatggt
aataactaca
gaagcctcca
ggttgtccta

catgctggtc
ggtcaccatg
tgtaggggcc
ctgaggagcce
ggtggctgag
gggggggcag
cattgacagg
taacgaggag
ggtcctaaga
gcctcaaact
cgaggcaact

attgaactgc
tgtgcecetgg
tggtgtgcetce
gcaaaccttt
gaaatactta
cagattgcgc
gtgcatgtcc
gcctccatgg
atgtctaaat
tcceettttg
ttctgtttac
ttcaatgaaa
tttgatgcaa
cteccacctec
gcaggcatcg
atgtcaactg
aacgtgttat
aaacttattc
ctgatcatct
actgaaggac
caaaagaaat
atcccacact
gcccectggaat
aacagctcca
cctggcecaca
agcggctgga
gatggagtgce
cctggagect
aaacggagct
gacaagtgca
tctgtttect
gataacgagg
aacattcccea
ctgtgecatct

52/73

ctecgeccecgge
aattccctca
tacaccttct
tgttgtgagg
gtgggcgggt
gccaagttca
agctgggagce
ggcggactcc
aactccactce
gtacatttgg

tttgecectgtt
gaggtgcaga
aggagaattt
tagctaaagg
aaaataagcc
ctcaaagctt
gccagactga
atgacgacct
taaccagcaa
tgaaaacaac
ctacatttgg
ttgtgaagaa
ttatgcaagc
tggtctttgt
tcattcctaa
tcttggaata
tgatcttcge
ctggagctac
cagcttatga
tcaacttgtce
gctctcacat
gcgagagaag
tacttgtcag
aatgtcacca
tggggccteg
ctggcgagta
tctgcagegg
caggaccaac
gcattgagtg
aactagctgg
gctctctgea
ggaaaaccat
tgatcatgtt
ggaagctact

PCT/US2003/025418

cggtgacggg
tgagctaccg
gaggagcagyg
ggcagaatga
cacactgcag
cctaaatggg
tctgcaccac
aggccceggce
tggacagcgce
ataagcccta

ctttctattt
aacctgtgaa
tactcatcca
atgtcaatta
tctcagtgta
gatccttaag
ggactacccg
caacacaata
ctttagactg
accagaagaa
attcaagcac
tcagaaaatt
tgctgtgtgt
gagtgatgct
tgacgggctce
tccaacaatt
tgtaacccaa
agtaggtcta
agatctgcgg
atttacagcce
gaaagtggga
aagcaggcac
cccagaatgce
cgggaacggc
ctgtaacggce
ctgcaactgce
gcgcggggac
ctgtgaacga
ccacctgtca
tgcgaccatc
aggagaaaat
cattcacagc
aggggtttcc
ggtgtcattt

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2320

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
1860
1920
1980
2040



WO 2004/015396

catgatcgta
ggaaccaatc
agggaaaaac
cagcacactg

<210>
<211>
<212>
<213>

50
1397
DNA
Homo

<220>
<221>
<223>

<400> 50

tcggagggcg
ctcctgetcece
aggaactggt
taccttcagc
agaactgtgg
aggtgctgcece
ttggagccca
tcaggttgtc
gccaagatga
gaggaccctg
ctccaggacce
ggcagtcggyg
cctggeecggyg
cctecctggec

catggagacc
cccactggge
ggtgtccctg
tctggccacc
tctgctgggce
gctcctaget
gtcaccctcc
gccggecacag
cggatcgtgg
cagaccaggc

<210>
<211>
<212>
<213>

51
906
DNA
Homo

<220>
<221>
<223>

<400> 51

tgtcccatct
caggagacag
cccagggaag
aactatggtg
ctccececgagyg
actacggctc

aagaagttgc
cactctacag
aaaaggtaga
cgccgtacta

sapiens

nmisc_feature
Incyte ID No:

cctggtgcag
cgggaggcgg
gctecctatgt
gagtgctgca
tgagacccac
ctgggcactc
tgtggtcggg
tcaactgcag
ccatgctgac
ccecegetetg
aagtcggtge
gcceccaatggg
ctggagctgt
cccectgggcece
cattgctgtce
cteccaggecc
ggagtcctgg
caggagagaa
agcgggggga
tacagagctt
tggaagccat
gcacccccag
cccccaggag
caggcta

sapiens

misc_feature
Incyte ID No:

gactccccat
ggacagctte
gcgattcctt
aagtcattga
ttaaggtgac
cagggacacc

caaatttgaa
aggatccaca
cctttecaca
gcgatcggag

7518133CB1

catgggcggce
cgetgegtgyg
ggtgacccge
gaactgcecce
atacaaggtg
aggagtgagc
cagtaccatg
caaagtgtca
tgtcatagag
gaggtccecect
ttgggggctt
gatgagaggc
gggcacccct
cccageccecet
caacaccttc
tccagggece
tcacatagga
gggcgagaga
acctggeect
cctgecagecag
catctggcca
cctecttegg
ccgggacgag

7520147CB1

gaggctcctg
tctcceccaagg
tgaagttctyg
cctgagcaac
tagcctcget
ctcgtcaaac

gcagaacgat
agtactttta
gattgctaga
ctcgaccact

ccgegggett
agcatcgggg
accatctcecat
tggcccatga
atgtacaaga
tgcgaggaag
cggeggatgg
gagctgacag
cagccagtac
cctgecccagg
ccogggecca
ccaccaggte
ggagagaggg
gttgggccac
actgagacca
atgggtccce
cccccaggec
ggactgcgtg
aagggagacc
caggctcage
gaaccagagc
ggcaagaggg
agaggctgag

gctttecectga
aaggagagga
cctctgegga
tatgaggagce
cctgcaacca
cccacgatga

53/73

caaaagccaa
aaaatgtaac
ctactttatyg
gtatcc

gggcgcetget
cagctcegtt
gccatgtgeca
gctgtceggy
tagtgaccgce
ttgcaggttc
cgcttcagece
agcggctgaa
ctccaacacc
gcagccccgyg
ccggccccaa
cacagggccce
gacctcctgg
cccatgeeceg
acaaccactg
ctgggcctcce
ccactggacc
gggagcctgg
ctggtgagaa
tggagctect
tggggtctgg
gcggacatge
ggtggtggcyg

gtctgctgge
agaggagaga
atgatgtcect
tcacagatta
gcatcagtcc
ccagacctac

PCT/US2003/025418

gtggcaaacg
ttataaacac
caggcgattc

ctgeccteggg
ctecggacge
gaatggcacc
gagcagctac
ccgtgagtgg
ctctgcctec
cacageccttce
ggtgctggag
agctacccect
agatggaggc
gggagatgcc
cccagggagce
gccaccaggg
gatctcccag
gccccaggga
tggcceccaca
caaaggaatc
cccccaaggce
gagccactgg
ggccagacgg

ggcgggecct
aaccaactac

gcecectgagg

cttggtgetg
ggagcagatg
gaacccagac
tggggaccaa
cgccaagagc
tacagcaggyg

2100
2160
2220
2266

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1397

60

120
180
240
300
360



WO 2004/015396

ctgctactga
ctcatttect
ctceccagaga
gtccgectaa
aagctgcagt
ctgagcctge
ttctgtgace
ggcaacccca
atcggeccgcet
cgggca

<210> 52

<211> 1326
<212> DNA
<213> Homo

<220>
<221>
<223>

<400> 52
tgctactect
ccctteteca
tggaggcgcce
aggtctgcgce
aggggctgga
agtcagaggyg
agcccaactg
gtcecccaaga
ccgggcagtg
accaggacgg
gaaacaatga
ggagactgag
atgagtgctt
tctagttttt
tgttcaaaca
agttaccaat
gcecttgtgga
gaaatcccce
gcccaagtac
tgtgaagatg
ccagtcctge
caggctgttc
caccta

<210>
<211l>
<212>
<213>

53
1090
DNA
Homo

<220>
<221>
<223>

<400> 53

misc_
Incyte ID No:

gttecccagece
ccatcgataa
accagttgga
atcggctceca
tcctttacct
gctctgtaca
ccgaggagca
tcaacctcag
tcacgtagct

sapiens

feature

gcgcgecaca
cttgaccagg
caagtgcgceg
caagcagctc
atgcaacttc
cagaccctgt
taaacatcag
actatctctc
ctgcgaggag
ccteettgge
attgattgca
cacttcagac
gagcctgttt
ggaatggagc
acttcatggt
gacaaccctg
cagccagtgt
gaaccagtca
tgcggttect
cggttccecget
aaatgcaact
aatgacattc

sapiens

misc_feature
Incyte ID No:

caaccatgca
tgatgcettce
agctctgecec
gagctcgggyg
gtcagacaac
cctgcagaat
caaacacacc
cctettececce
cggagccectt

7520276CB1

atgagctccc
ctggcgctcet
ccgggagtcecg
aacgaggact
ggcgccagcect
gaatataact
tgcacatgta
cccaacttgg
tgggtctgtg
aaggagctgg
gttggaaaag
actgtactga
gtgtcggtat
ctcgcatcct
cccagtgcetce
agtgccgect
acagcagcct
ggtttactta
gcgtggacgg
gcgaagatgyg
acaactgcce
acaaatttag

7520808CB1

aagttgaaga
cgcctgetac
gtgctgccca
atacagcctg
ctgctggatt
aacctgatag
cgcaggcagce
agcgcctact
ccactcctec

gcatcgccag
ccacctgcec
ggctggtceyg
gcagcaaaac
ccaccgctet
ccagaatcta
ttgatggcgce
gctgtcccaa
acgaggatag
gattcgatgce
gcagctcact
gatgcatttc
gcctectgaga
atacaaccct
aaagacctgt
tgtgaaagaa
gaaaaagggc
cgctggatgt
ccgatgetge
ggagacattt
gcatgccaat
ggactaaatg

ggattgacct
atgccctceca
gtggcattga
cagccttecag
ctatceceggg
agaccatgca
tggaagacat
tctgcetgece
caggtcatct

ggcgctegee
cgctgectge
ggacggctge
gcagccctge
gaaggggatc
ccaaaacggg
cgtgggctge
cccteggetg
tatcaaggac
ctccgaggtg
gaagcggcte
tggtctaaat
agtcttccct
ttacaaggcce
ggaactggta
acccggattt
aagaaatgca
ttgagtgtga
acgcccceagce
tccaagaacg
gaagcagcgt
ctacctgggt

PCT/US2003/025418

ctccaacaac
ggacctcatc
gttcctggat
ggcaatggag
gcctttgece
gagagacgtc
ccgectggat
teggetceecce
cttggaccag

ttagtcgtca
cactgcccecece
ggctgctgta
gaccacacca
tgcagagcectc
gaaagtttcc
attcctctgt
gtcaaagtta
cccatggaag
gagttgacga
cctggtaagt
ctttgtagaa
cttatatgtc
agaaatgtat
tctcecacacg
gtgaggtgeg
gcaagaccaa
agaaataccyg
tgaccaggac
tcatgatgat
ttceccttcta
ttccagggca

420
480
540
600
660
720
780
840
900
906

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1326

tacagagcca ggaccctgga aggaagcagg atggcagccg gaacagcagt tggagecctgg 60

54/73



WO 2004/015396

gtgctggtce
ggcgagccac
tggaaactga
ccctgggaca
atccaggatyg
tccaactacc
tctgaactca
cctgcaggga
gtatctgtga
gagctaatgg
agcccaggcec
gagcctgtgce
cctggtggaa
tggatgaagg
gggaagcaga
ggaaggcccce
aacctgaggc
ccatcagcta

<210>
<211>
<212>
<213>

54
776
DNA
Homo

<220>
<221>
<223>

<400> 54

tagctgtcct
tcttectget
tgcecgeegtt
actactatga
tggggagacc
aggtgactcc
aggaagtcat
ctgggectcet
ggccttgcaa
ttaacaagga
tctgteggga
tggcggectc
ctggecctcec

<210>
<211>
<212>
<213>

55
549
DNA
Homo

<220>
<221>
<223>

<400> 55

tcagtctgtg
tggtgctgaa
acacaggccg
gtgtggcteg
aggggatttt
gagtccgtgt
cggetggtgt
ctcttagctg
aggaacagac
tgaccccage
ttececcegaca
ctctggagga
ccgtaaccct
ataaccaggc
agatagcccc
agaaaaccag
aggcgagagt

sapiens

misc_feature
Incyte ID No:

ctctgacacc
attcctgect
ccectgaccac
ttatcaaggt
ccctgggagy
tcggecctee
cccagceccca
tgactgcegt
acagtgtctc
gatctgtgtt
caagttctcc
ctgtgeccagg
tgggatctgg

sapiens

misc_feature
Incyte ID No:

gggggcagta
gtgtaagggg

gacagaagct
tgtececttece

ccggtgecag

ctaccagatt

tcccaataag

gcacttggat
caggagacac
ccggggagga

ccgggcecttg
ggtccaattg

gacctgtgaa
gaggaggggc
caacacatgt

gaggaagagg
agtactggag

7520821CB1

accccggect
gcaggcttge
gtccagtaca
aacgggctag
ggtagaggga
gaggaacagt
accccagaac
gaggaacagt
aacgaggtct
cgtacagtgt
aaatgtggcyg
agctgtggga
ggcccteggg

7520839CB1

gtaggtgctc
gcccccaaga
tggaaggtcc
aacggcteccce
gcaatgaaca
cctgggaage
gtggggacat
gggaagcccce
cctgagacag
gatcccegte
cgcacagccc
gtggtggage
gtcecctgece
caactgcagyg
gactgggggyg
aggagcgtgce
ggccttgagy

gcctetttgt
tggctcaggg
cccactatag
gggtaggata
gcagacccce
tccagttcca
caggaaatgc
acccgtgcac
gcttctacag
gtgcccatga
tgatggccag
gctgctaggg
ccetgectga

aaaacatcac
aaccacccca
tgtcteeccca
tettecttec
ggaatggaaa
cagaaattgt
gtgtgtcaga
tggtgcctaa
ggctcttcac
ccaccttctce
ccatccagcecce
cagaaggtgg
agccctctec
tgaggggttt
atggtcaaca
agaactgaat
ggcccacaga

tgccatgaga
ccagtatgac
cgaccagatc
ggacgggcecg
ttatcctece
gtcccagcecag
agagctggag
ccgectetac
cctecgeegt
ggagctcctc
cagcggectg
tggtgctgge
cctggtgett

PCT/US2003/025418

agcccggatt
gcggcetggaa
gggaggaggc
ggctgtcggg
ggagaccaag
agattctgcce
gggaagctac
tgagaaggga
actgcagtcg
ctgtagcttce
ccgtgtctgg
agcagtagcet
tcaaatccac
gataaagtca
agaaaggaat
cagtcggagg
cagatcccat

gctgectacc
ctggacccgce
gacaacccag
gcagctgggg
ctggctgcag
caagtccaac
cccacagagce
tccatacaca
gtgtacgtca
cgagctgacc
tgccaatceg
atcctgagtc
ttttca

120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1090

60

120
180
240
300
360
420
480
540
600
660
720
776

tcttgcactg aatacattca aagaaccatc aagaaatggg gacctggatt ttatttgect 60
gcctectggg ageagetttt geccatgectg tgcttaccee tttgaagtgg taccagagea 120
taaggccacc gcaccccceeg actcacaccc tgcagecctca tcaccacatc ccagtggtge 180

55/73
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cagctcagca
tgactccaat
cccagectgt
tgcagccecect
ccatgcttece
aagtggatta
gacacaaga

<210>
<211>
<212>
<213>

56
623
DNA
Homo

<220>
<221>
<223>

<400> 56

tcttgcactyg
gccteectggg
taaggccacc
tcatcccegt
tccecagtggt
gccaacactc
agccctacca
ctgtgcaccce
agcccctgec
ccaagcggga
gctttcagga

<210>
<211>
<212>
<213>

57
1751
DNA
Homo

<220>
<221>
<223>

<400> 57

ctgeccgggtyg
tgggaggagg
acaagaaatc
agagaccaac
agaaacaggc
aaatacagag
cgaacaggga
gagcgtgceca
ctgagctggg
gcaggcattc
aagggaaagt
ccggacctge
gtcacccagce
gggcetgget
tgtatgctca
gtctgtacaa

misc_
Incyte ID No:

gcecegtgatce
ccaacaccac
tcagccacag
gccgccacag
tgatctgact
aaagatcaga

sapiens

misc_feature
Incyte ID No:

aatacattca
agcagctttt
gtacccttcce
gctgtceccaa
gccagctcag
catgactcca
gccccagecet
catgcagcece
tccecatgett
ggaagtggat
gtgacacaag

sapiens

feature

tgcecgggtgt
caaagaaact
aagacaccag
agatagacag
agaaagagag
acagaaagac
ggaaggccga
gcaggeggat
tgggceggga
tgctgctget
gtccectgeg
ccgtcagett
tgaaggcegyg
gggccgacaa
cacagatgtc
aagcatttgt

cceccagcaac
cagccaaacc
cctcaccage
ccacctcectge
ctggaagcett
agatgagagg

7520891CB1

aagaaccatc
gccatgectg
tatggttacg
cagcacccce
cagcccgtga
atccaacacc
gttcagccac
ctgccgcecceac
cctgatctga
taaaagatca
aat

7514645CB1

ccagcgaacc
acaggcaggyg
gcagcaggac
ctacctaaag
acaaagacag
agggagaaag
ctgaaagaaa
ggagggcggce
gaagcgggtyg
gctggetggyg
ctgctecctge
ctcteccgacc
cagcttecctg
ccagctcaag
aggtgggcat
gtccatgcac

caatgatgcc
tcecteegee
ccatgcagcec
ctccgatgtt
ggccatcaac
ggaatgaata

aagaaatggg
tgcttacccecce
agcccatggg
cgactcacac
tcceccagea
accagccaaa
agcctcacca
agccacctcet
ctctggaagc
gaagatgaga

cctttcccaa
agctggaagg
acacacacac
cctgaaagac
aaatagaaac
agaaacagaa
gacggagaag
ctggtggagg
cctcagagtg
gcgggggtgg
tctaaagaca
ctgctgtcac
agaattccgt
ggagtgtgca
tgatgcacgt
atactcacac

56/73

cgttecctgge
cgcccageag
ccagccacct
ccccatgecag
agacaagacc
cttcagatgce

gacctggatt
tttgaagtgg
tggatggctg
cctgcagect
accaatgatg
cctecectecg
gcccatgcag
gcctecgatg
ttggccatca
ggggaatgaa

accttcgggg
gggggtgggy
tcacatacac
tgacagcaac
agactaacac
aattagacac
aggagagaga
aggagacgta
ggggtggggg
tggtggectyg
gecgeectgtg
tctcactegt
ctctgcacct
tttatgcaca
gtgtgggggt
ctgecgtgcecce

PCT/US2003/025418

caacactcca
ccctaccagce
gtgcacccca
ccectgecte
aagcgggagg
tttcaggagt

ttatttgcect
taccagagca
caccaccaaa
catcaccaca
ccecgttectg
ccecgececage
ccccagccac
ttcececatge
acagacaaga
tacttcagat

agaagggagg
ggggcaggag
tcacacacat
acagaaaaaa
acagagtcaa
caaagacata
agccagggcce
gtggectggg
catgggaggyg
gagaccccceca
tgagggctecce
caggacggga
gctgtgagtg
tgtgtgggag
gtatgcacac
atgcccacct

240
300
360
420
480
540
549

60

120
180
240
300
360
420
480
540
600
623

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



WO 2004/015396

aggctgaggg
tctttettge
tgcatttgcg
cctgattctg
aagaaacgtt
ttggctcceat
ccaataacca
acgtggacct
ggatgcccac
gccacatgca
ggctttccecg
ctcgtctcac
gccttectga
aaaaaaaaaa

<210>
<211>
<212>
<213>

58
3010
DNA
Homo

<220>
<221>
<223>

<400> 58

aagcattcta
atgtttccat
ctcttacaag
gaagataaaa
tggcagctga
ggaaatcttg
gcaacaaatt
gaaaatttta
ctgctectgeyg
tacccatcgt
tacatatcta
gtgacaaatg
atgggtgaat
ggttcgactg
cataaaggat
caagcccaag
gctccagatt
gtcagcttgg
gatgtgagcg
gccaatgtga
aaagcaaatg
tctaacatgg
ccgecrgttag
gatggatcte
attcagctga
tcatctgetg
gatgaaatta
ccagttatat
acaacagtgc
ccatgggtgg
agtttaccct

tggaggccag
cceccecttgeca
ggcectgtcecec
gctcteectyg
tcaaatgacc
ctctaagaat
tctggagacc
ccgecgggaac
cgtgaatgcc
gcteccaccac
atggggtggg
tceetgecect
gcececcagttt
a

sapiens

misc_feature
Incyte ID No:

ttcatcagag
ggaaacagtt
gcectgtatt
aaataacttt
atggaagtga
tggttattaa
cacttggaac
aaaccaaaat
gccececcace
ttgttgaaga
aggtggagcc
cccgagtget
atgaacctaa
tgaaattgga
gtggaaatag
ccttectacce
tttcaaagaa
attgtaaacc
tgcaggagca
ctaaagctga
gcacaacaca
atgtttctgt
acatcatctt
actttgagaa
aacacagtgg
ctgacctcat
cagacacaac
cctattectat
ctgaggtcat
aatatgaatt
cagaaaaagt

ggttaaaatg
gcctcettcac
acctgcagta
actcatagaa
aggaaacaac
gccectcagag
ctcecceccagat
ccgttccagt
agcgtgggga
ctcgacccca
aggcgggaga
gccatttecce
tctcatctgt

7517776CB1L

actggacaag
gatcctgett
tatcaaagaa
gcattgtgaa
tattgatatg
tccecaacaga
aattgtcagce
gaggagtaca
acactctgga
agatagtcgg
gtctgatgtg
gggctctcca
aatagaagtt
atgttttgcc
ccgtggagga
gatggctgaa
tccaatgaag
cagagcctcc
tgaaagaatt
tgctggaact
tttggttgtt
tggtgaaagc
tacctggtat
agttggtggy
gaaatatgtt
agtaagaggt
agcccaactc
ccaggctcgg
cgatgggaag
tcgggttgta
aagaactgaa

tcagatgggg
ctccaactcc
cctatctaca
acccaggaag
tctgaattag
gacttcgctc
tcetgttecg
gtgactgeccg
ccggegectg
agactttcaa
tctgggggaa
ggagtgggaa
aaagtggggg

agttactctt
tcattcattg
cccagcaaca
gcaagaggca
agtatggaac
aattgggata
agagaagcca
gtgtctgtge
gaactgtcat
agatttgtct
ggaaattaca
actcctttgg
cagtttccag
cttggaaaca
cagtctttat
aaatggagca
aagttggttc
ccaagggcac
tctttgttaa
tacacctgca
acggaaccaa
gtcatattgce
ttcaatgggg
agttcatctg
tgtatggtgce
tcacctggac
tcttggaaag
acacctttct
acgcacacag
gccagtaaca
gaggcagttc

57/73

gctgcaatte
ttctccgtga
aagggcccgyg
ggtgtacaga
cttcatcgag
gcttacacac
aggcctggac
cgtcctetgg
tgcgggecce
gtgcagagcc
aggctgccag
gaccctgagc
taataaacag

gcatttggca
gctgecttagg
gcattttcce
atccatcacc
atcgttataa
caggaactta
aacttcagtt
gtgaaggcca
atgcttggat
cccaggagac
catgtgtggt
tgctacgttc
aaactcttcc
aagccccecatt
tgggaatgca
gccetggtge
aggtgcaggt
tctecttectya
acgatggagyg
tggcagaaaa
caagaataac
cctgeccaggt
cccttgecaga
gtgatttaat
aaacgggggt
caccagaaaa
aaggtaaaga
ccgtgggttyg
ccactgtagt
aaattggagyg
cagaagtgcc

PCT/US2003/025418

tggaaaaatt
ttgaggacga
ataaccagag
agtcagagac
gacaatgaga
ctaagcctgg
acccttactce
ctectgeagt
gccteectga
ataggtgggg
ggccaagagg
aagcagcact
tgatatagga

attaaagatg
aggtgagett
tgttggttca
tcattacaga
gttgaatgga
ccaatgtttt
tgcctatett
gggagttgtg
cttcaatgaa
agggcacctc
gacaagtatg
tgatggtgtg
agcagctaaa
gggttcaact
gggcaagcgg
tagagcttcet
gggcagectg
gaagaagggg
actcaaaata

ccagtttggg
tttggcacca
acaacatgac
ttttaagaaa
gatcagaaac
ggacagtgtt
tgtgaaggta
caaccatagce
gcaaaccgtc
tgagttaaac
tggagaacca
tccttcectgaa

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1751

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
1860
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gtcaatggag
gaactacaga
acctggatcc
agcategtge
ggaccattta
tctecaagtet
ccttggaagt
gaaaggagga
ggggcctgaa
ctgggecttt
caggaaatgt
aagccatgga
aaaataacgt
aagaggacta
aacagatcag
cgaatgtcca
tgtggtgata
tgctttcatg
cttcattata
gaaatgccett

<210>
<211>
<212>
<213>

59
3242
DNA
Homo

<220>
<221>
<223>

<400> 59

agaaagcatt
atgatgtttc
cttctcttac
tcagaagata
agatggcagce
ggaggaaatc
tttgcaacaa
cttgaaaatt
gtgctgectet
gaatacccat
ctctacatat
atggtgacaa
gtgatgggtyg
aaaggttcga
tggagaagaa
gtgcttgaaa
aattcacaag
gttcaactca
gcaagcggea
gaggagagaa
tctggcatgt
ctcaaagttyg
gtgcaggtgg
tcttectgga
gatggaggac

misc_
Incyte ID No:

gaggcggaag
atggtgaagg
agacagtggt
catattcacc
gceccagtgac
ctgcaaatag
tgagcaatgg
atcatccagt
gagcaacctg
tagcgccaca
tgtttggaat
gaatgagtca
acaagtactg
cattattgaa
gattccacga
ccctatgtcea
ttaactcctt
aaatgcagtg
ggtaaatatg

sapiens

feature

ctattcatca
catggaaaca
aaggccctgt
aaaaaataac
tgaatggaag
ttgtggttat
attcacttgg
ttaaaaccaa
gcggeccceec
cgtttgttga
ctaaggtgga
atgcccgagt
aatatgaacc
ctgtgaaatt
gtgatgggct
tcecccaactt
gaaaaaatgt
taaaggatgt
agcccaagcc
cacagataga
tccagtgeat
ttgcttetge
gcagcectggt
agaaggggga
tcaaaatagc

ccggtctgaa
ttttgggtat
gacatccccet
atatgaagtt
aacagtgttc
cctatcttec
acatttactg
aagatgaaag
gcctattaca
gttaatgtaa
gccacagaca
gaagtaacag
aacacaaata
gtcaaggcca
ataaccagta
agttatatgc
tttattattt
attatgcatg
aatataatta

7517783CB1

gagactggac
gttgatcctg
atttatcaaa
tttgcattgt
tgatattgat
taatcccaac
aacaattgtc
aatgaggagt
accacactct
agaagatagt
gccgtctgat
gctgggetet
taaaatagaa
ggaatgtttt
gccattttec
ccaacaggaa
tgccagaggg
ggaaatagcc
ttcctaccga
aaatggtgcc
agcagaaaac
tccagatttt
cagcttggat
tgtgagcgtg
caatgtgact

cttgtgataa
gttgttgctt
gacaccccaa
aaagtgggtg
tctgcagaag
tcagaaattg
ggctatgagy
tggcaggaaa
cggctgtecg
ccaccaagaa
ctaaagtgtt
gatataaagt
aaacttcagc
caacagatgg
tggatgcaag
ctatagtact
attggaaagt
tttttttcaa
aaaaaacagt

aagagttact
ctttcattca
gaacccagca
gaagcaagag
atgagtatgg
agaaattggg
agcagagaag
acagtgtctg
ggagaactgt
cggagatttg
gtgggaaatt
ccaactcctt
gttcagtttc
gcececttggaa
agcaaaatta
gatgcaggtt
cgtctcactt
gtggaggaca
tggctgaaaa
cttacaatat
aaacatggcec
tcaaagaatc
tgtaaaccca
caggagcatg
aaagctgatg

58/73

cctgggatcc
tecegecectet
gatatgtctt
tttataataa
aagagcctac
aggtttcatg
tgcggtactyg
tgagacatca
ggcttacaac
aacgcctceccce
acttaattgg
tttctatagg
tgaacttgtg
aggggatggyg
aggatccact
gttecttaatt
tatttggtta
ctcttatttt
aaatcctttt

cttgcatttg
ttggctgcett
acagcatttt
gcaatccatc
aacatcgtta
atacaggaac
ccaaacttca
tgcgtgaagg
catatgcttg
tctecccagga
acacatgtgt
tggtgctacg
cagaaactct
atcccatacc
aattaaggaa
cctatgaatg
actatgcaaa
gtctttattg
atggagcagc
caaacctaag
ttgtttatte
caatgaagaa
gagcctecccc
aaagaatttc
ctggaactta
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agtccctgaa
tggggttacc
taggaatgaa
caaaggtgaa
agtggcccca
gaacaccatt
gaatggggtg
gccagactac
agtgccggeg
agtcagccac
gagcaagtta
actagcagtc
ctgcccatta
accagtagtg
tcagccatct
gtatatgtcc
ccaaaaaaag
taactttcta
aggggaatct

gcaattaaag
aggaggtgag
ccetgttggt
acctcattac
taagttgaat
ttaccaatgt
gtttgcctat
ccagggagtt
gatcttcaat
gacagggcac
ggtgacaagt
ttetgatggt
tccagecaget
tcagattaat
gttcagtggt
cattgctgag
gccccattgg
ggaatgcagg
cctggtgeta
tgtgactgat
cagtgctgag
gttggttcag
aagggcactce
tttgttaaac
cacctgcatg

1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3010

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
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gcagaaaacc
agaataactt
tgccaggtac
cttgcagatt
gatttaatga
acgggggtgyg
ccagaaaatg
cctgaggtca
gaatatgaat
tcagaaaaag
ggaggcggaa
aatggtgaag
cagacagtgg
ccatattcac
agcccagtga
tctgcaaata
ttgagcaatg
gaatcatcca
aagagcaacce
tttagcgcca
gttgtttgga
gagaatgagt
gtacaagtac
tacattattg
aggattccac
caccctatgt
tattaactcc
tgaaatgcag
taggtaaata
tt

<210>
<211>
<212>
<213>

60
1360
DNA
Homo

<220>
<221>
<223>

<400> 60

gaggtatctt
ctccccacac
ctgggcctece
cctceccegag
ggctgtgtgt
tcaaggggaa
gtgagctctg
tggagaggaa
tcgacgecceg
cctgcttcag
gctgctatcce
gtcctgggea
tggccaggaa
agcagcagca
gtccagcectce

misc__
Incyte ID No:

agtttgggaa
tggcaccatc
aacatgaccc
ttaagaaaga
tcagaaacat
acagtgtttc
tgaaggctcg
tcgatgggaa
ttcgggttgt
taagaactga
gceggtcectga
gttttgggta
tgacatcccc
catatgaagt
caacagtgtt
gcctatecttce
gacatttact
gtaagatgaa
tggcctatta
cagttaatgt
atgccacaga
cagaagtaac
tgaacacaaa
aagtcaaggc
gaataaccag
caagttatat
tttttattat
tgattatgca
tgaatataat

sapiens

feature

tgaggaagtc
cctectetgte
tgctgctgac
accacccctce
ggtggccctyg
aaggcagagg
ctctgaagtce
cgacatccge
caaccccgac
ccataacttc
agcttgtccc
gaagaggagyg
ggagagcaag
gcaagggaca
caggcccatg

agcaaatggc
taacatggat
gctgttagac
tggatctcac
tcagctgaaa
atctgctgcet
gacacctttc
gacgcacaca
agccagtaac
agaggcagtt
acttgtgata
tgttgttget
tgacacccca
taaagtgggt
ctctgcagaa
ctcagaaatt
gggctatgag
agtggcagga
cacggctgtc
aaccaccaag
cactaaagtg
aggatataaa
taaaacttca
cacaacagat
tatggatgca
gcctatagta
ttattggaaa
tgtttttttce
taaaaaaaca

7522607CB1

tctetttgag
cccagctgag
ccagccccag
cgaccagggyg
gttctgaget
cggatcagtyg
aacggctgec
caggtgggeg
atgaacaagt
tgcaccaagt
gagggctecct
aagggaggcce
gaggcgggtyg
gtggggccac
cagaaagagt

acaacacatt
gtttctgttg
atcatcttta
tttgagaaag
cacagtggga
gacctcatag
tcecgtgggtt
gccactgtag
aaaattggag
ccagaagtgce
acctgggatc
ttccgeecte
agatatgtct
gtttataata
gaagagccta
gaggtttcat
gtgcggtact
aatgagacat
cgggcttaca
aaaacgcctc
ttacttaatt
gttttctata
gctgaacttg
ggaggggatg
agaggatcca
ctgttcttaa
gttatttggt
aactcttatt
gtaaatcctt

gacctcecett
attatggtgg
aggtgttagc
cctggagctg
ggacgcacct
ccgaggggag
tcaagtgctc
tctgcttgeco
gcatcaaatg
gtaaggaggg
cagctgccaa
agggccggceg
ctggctctcg
tcacatctgce
tcagtgctac

59/73

tggttgttac
gtgaaagcgt
cctggtattt
ttggtgggag
aatatgtttg
taagaggttc
ggcaaaccgt
ttgagttaaa
gtggagaacc
ctccttctga
cagtccctga
ttggggttac
ttaggaatga
acaaaggtga
cagtggccce
ggaacaccat
ggaatggggg
cagccagact
acagtgeccgg
ccagtcagcce
gggagcaagt
ggactagcag
tgctgceccat
ggaccagtag
cttcagccecat
ttgtatatgt
taccaaaaaa
tttaactttc
ttaggggaat

tgagctgatg
atttgggcta
aagagccgtyg
gcgcgtgact
caccatcagc
ccaggcetgt
acccaagctg
gtcctgecca
caagatcgag
cttgtacctg
tggcaccatg
ggagaatgcec
aagacgcaag
agggcctgec
tctgcgtgat
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ggaaccaaca
catattgccc
caatggggcc
ttcatctggt
tatggtgcaa
acctggacca
cacaacagtg
cccatgggtg
aagtttaccc
agtcaatgga
agaactacag
cacctggatc
aagcatcgtg
aggaccattt
atctcaagtc
tccttggaag
tggaaaggag
acggggcctyg
cgetgggect
accaggaaat
taaagccatg
tcaaaataac
taaagaggac
tgaacagatc
ctcgaatgtce
cctgtggtga
agtgctttca
tacttcatta
ctgaaatgcc

gagaactggg
cggcccaggce
tgctateccac
atgcggcttg
agccggggga
gccaaaggct
ttcatcctge
cctggatact
cactgtgagg
cacaagggcc
gagtgcagta
aacaggaacc
gggcagcaac
tagggacact
tcaagectttce

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3242

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
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ctgaactgga
agacacaaga
tgtgtgttca
acacacacac
tggtttccag
actgcagagg
ggagccaagc
cactcccage

<210>
<211>
<212>
<213>

61
1015
DNA
Homo

<220>
<221>
<223>

<400> 61

tatggtccge
ggcegectge
ggtggggcetyg
caacaacttce
gcacctgcag
acttatctac
acaagatccg
acctgtegga
tcgccaaatt
agctacgagt
atgccttcca
agaagttctce
acaaccgcett
ttaccaataa
ccaaggcecctc
tcegtgacac
gccgecatta

<210>
<211>
<212>
<213>

62
1489
DNA
Homo

<220>

acgtcggggyg
cacacacgct
tgtacacacg
ctgaggccac
agctcccagt
ggagccttct
ttgaggactg
tgtgtgactt

sapiens

misc_feature
Incyte ID No:

ccaatgctet
ccccagaact
cagaagatcc
ccggtgetgg
cactgccaga
ttgtacctgt
tgagctgcge
aaacgcgttg
ccacgtggac
ggtggaggag
gtcectttggce
agatggtgece
gaaccagcta
cceccectggaag
ccgecccagat
ggacgcctte
aacaggttct

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 62

ggtcgggtte
cacttgtttg
gtagaagttt
acattgttgce
agatgtggac
ctttcectceca
caaagaggga
ccattggcac
ttggatgatg

tctactcaca
gaaaatatct
ttgagttctc
ttattcactt
ttcgaccaaa
agctttgaac
actagcagttt
aattcaaaag
atgaaaatgg

caaagcatac
caaacccctg
cagacacaga
cagaagacac
ggacatgtca
ggagaagctg
ctggtgacct
tatcgttgga

7521142CB1

tgctcagect
gccactgcecca
ccaaggtgtc
ctgccaattc
tccgecgaggt
cccataacga
gcaggcgcct
agcteccctge
aggaaccagc
ctgaagctgt
agatacctgg
ttcectgggtyg
ccctecaact
tgtacctgcec
gccacctgtg
cgcagctgca
gacccagcca

7521689CB1

tettttaatc
ctaccaagca
caaatctaaa
tagtggcaag
tggtttcact
tctcagecaag
caattgagtg
gacagcaact
acaaaatcca

acacacactc
tccacatata
caccacacac
ttccatcecet
gagacaacac
ctgggatcgg
gggaagaaac
gagtattgtt

cggectectg
cagcgacctg
agagaagacc
gttecgggece
ggccgeeggt
catccgegtyg
tecagggage
agcccggggc
tgtccagcta
cccacaaccce
agaccctctg
taaccacgct
tcececttega
agctccgggg
cctcacctge
agttccccac
ctectggtga

ttgaagacta
ataaattacc
caagattttg
tattattgtg
ggaagcaaat
ttecccacteg
tcttctcaca
ggatggcaga
gagtgcttac

60/73

caatccatcc
caaccataca
acacatacac
cgggeccage
ttceccageat
accagccact
cttcttcececa

gctggtetge
cagcacgtca
aagctgctca
atgccgaacc
gccttecgeg
ctgcgcgcag
caaggacctg
cctggacgac
cccectcaget
cctgaaaagce
gctggacaac
gaaacacgtc
cagcctggag
cctteggegg
caagttcaag
caagaggtcc
ctggcctcetg

gaaaatataa
cgetgtgett
tcececatttte
ccagctgett
cgtagttctt
gatgatgacg
gccagtcact
agcagaggat
taatttatgt
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atgcatacac
tacttgcaca
acacacacac
agtacacact
ctgagaccaa
gtggcagatg
tcctgtteag

tgceggeget
tctgcgacaa
acctacagceg
tcgtgtcatt
gcctcaagceca
ctcaacaaca
cgctggcetet
gtggagaacc
gccctgagca
atcccggaca
accaacctgg
catttggaga
accctcgece
tggctggaag
ggccagcaca
aagaaagctg
cctta

ctggatctgce
ttgttgtagt
ccatgaagct
ttgttttgga
acaatgcatc
tcatcatage
atgaagatgt
tgagataagt
gccactaaaa

960

1020
1080
1140
1200
1260
1320
1360

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1015

60

120
180
240
300
360
420
480
540
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taatccagaa
atgcttaaca
tcececacact
tagcttttga
actctgtcac
tttgectgat
gcagccatct
agaaacttca
ctctggaget
aactggcaag
agatgtttga
gacctgcctt
attcaccagg
ttcaggtttc
gcagtcattt
atggggcata

<210>
<211>
<212>
<213>

63
3871
DNA
Homo

<220>
<221>
<223>

<400> 63

ttcggctcga
ttgtttcgtg
tttcettttg
cttttcceag
tatcgctgaa
gcccaactca
cgagaaaata
ggtctttctg
tgacaacccc
gccaggcact
gcgecgactac
tggcaaccga
gcaccgctac
gggaggtggc
caccatccga
tgtgtcccta
cccggacgag
ggcgcgggag
ggactatgaa
cgcegtgect
agagatcagc
ggtggccctt
gctactggga
taccgaagcc
ggaccggggce
gaacgacaac
cgtgcctgge
ccagcttgee
ttctatcaac

ccatagaatc
agcagtccgce
gcaggtggaa
tgaccgtggy
cctacgtgtt
tgcctttaca
tcgcaagact
gaaggccttt
cgccaaagtce
aagtgtccct
ggctgtgcga
gaatgctcaa
aggagattca
tgtccacctt
cagtccacct
tgaaaactgt

sapiens

misc_feature
Incyte ID No:

gaggagcecec
gtggtggggyg
gagatgattg
cttcactaca
gatctgggtc
aggacccctt
gaccgcgaac
gagaaccccce
ccctetttec
cgcttececet
gagatcaccc
ttegectgage
gtgctgaccg
gggggagcag
gtgctggact
ccagagaact
ggccagaacyg
cttttcggac
gagagcccag
gcgcactgca
ttcagcaccg
ttcagcgtga
gacgtgecett
ccccectggacce
gagcctgege
gcgeecgegtt
gcctacatct
tactctatcc
tctgagaacg

ttggggatga
taacctcccee
cagtggttgg
ctctatacct
atcttcacct
atcacactca
gagaaggcca
gagattgcaa
acacaattta
cttccaccte
gtggatgacc
ggtggcatct
gatgatggct
cagttagaaa
gatgatatag
cagctgtaac

2878775CB1

cacgtagcge
aggtgattgg
tgctattatt
cggtacagga
tggacattac
acttagacct
aaatctgcaa
tggagctgtt
cggagccaga
tggagagcgce
ccaacagcta
tggtgctgga
cggtggacgg
gcctgecccce
ccaatgacaa
ctcceccagg
gtgaggtcgt
tctecgeegeg
tgtaccaagt
aggtgctagt
tgaaggaagc
ctgaccgcga
tcecgectcaa
gagaggcggg
tcteccaccag
tcagccagee
acgcggtgag
tcgagtgceca
gctacttgta

aagagatttt
tgggacacca
tttctgataa
gtttcgtcac
cgggagacat
tcttgaatgt
tcaatgagtt
aacgtatccc
agaccatgga
ttattctaaa
ctgatgacct
atgtcattaa
ctctgaatga
ccaaaagtat
gatctgcaga
ctacaatgct

acttttattt
gtggctgact
gtttgecttyg
ggagcaggaa
aaaactttcg
caacctggag
acagagcccc
ccaggtggag
cctgacggtyg
attcgaccca
cttctecectg
gaagccactg
aggaggtggg
ccagcagcag
tgtgceccget
cactctcgtyg
gtactccttc
cactggcaga
gtacgtgcaa
gcgagtactg
ggtgagtgag
ctcagaggag
gtcttcecttt
ggactcctac
taagtcgatc
ggtctacgac
cgccaccgac
gatccagggce
cgcecccectgcgce

61/73

gaagattygg
cctctagtca
cttcctaaac
ctctccaatt
gagtgtctat
cacacggctg
ctttagaact
catcattacc
gtttgctcgt
ctgtcgagcece
gggtgaaaga
cccagagatg
acaaggccag
tgatacagag
atctaactgt
gtaacccag

gtattttttc
ggctgcggga
ctctggatgg
catggcactt
gctcgegggt
acaggggtgce
tcectgtgtce
atcgaggtgce
gaaatctctg
gacgtgggca
gacgtgcaga
gaccgagagc
ggaggagtag
cgcaccggcea
ttecgaccaac
atccagcectca
agcagccaca
ctggaggtaa
gccaaggacce
gatgctaatg
ggcgcggege
aatgggcagg
aagaattact
accctgactg
caggtacaag
gtgtatgtga
cgggatgagg
atgagcgtct
tcettegact
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cactcaagta
ttggaatgca
atcaccaatg
cgtgcctect
tacatgattg
tgcatgatga
gaaggggctg
tcagccaaaa
tatattgaag
tttgttgagg
attaaagaga
ggacggagta
gaaatagcag
tctcaaggca
aactacaaag

agattttttt
agctacttcc
tggaaggagt
tecgtggggaa
ttcagacggt
tgtacgtgaa
tgcacctgga
tggacattaa
agagcgccac
ccaactcctt
cccaggggga
agcaagcggt
gagaaggagg
cggcccectact
ccgtctacac
acgccaccga
tttegececeeyg
gcggecgagtt
tgggccccaa
acaacgcgcc
ccggecactgt
tgcagtgcga
acaccatcat
tagtggctcg
tgtcggatgt
ctgaaaacaa
gcgccaacgc
tcacctacgt
atgagcagcet

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1489

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
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