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SECRETED PROTEINS

TECHNICAL FIELD

This invention relates to nucleic acid and amino acid sequences of secreted proteins and to the

use of these seq in the di is, tr and prevention of cell proliferative,
autoimmune/inflammatory, cardiovasculat, nenrological, and developtmental disorders, and in the
assessment of the effects of exogenous compounds on the expression of nucleic acid and amino acid

sequences of secreted proteins.

BACKGROUND OF THE INVENTION

Protein transport and secretion are essential for cellular function. Protein transport is

mediated by a signal peptide located at the amino terminus of the protein to be transported or secreted.

The signal peptide is comprised of about ten to twenty hydrophobic amino acids which target the
nascent protein from the ribosome to a particular membrane bound compartment such as the
endoplasmic reticulum (ER). Proteins targeted to the ER may either proceed through the secretory
pathway or remain in any of the secretory organelies such as the ER, Golgi apparatus, or lysosomes.
Proteins that transit through the secretory »pyathway are either secreted into the extracellular space or
retained in the plasta membrane. Proteins that are retained in the plasma membrane contain one or
more transmembrane domains, each comprised of about 20 hydrophobic amino acid residues.
Secreted proteins are geperally synthesized as inactive precursors that are activated by post-
translational processing events during transit through the secretory pathway. Such events include
glycosylation, proteolysis, and removal of the signal peptide by a signal peptidase. Other events that
may occur during protein transport include chaperone-dependent unfolding and folding of the nascent
protein and interaction of the protein with a receptor or pore complex. Examples of secreted proteins
with amino terminal signal peptides are discussed below and include proteins with important roles in
cell-to-cell signaling. Such proteins include transmembrane receptors and cell surface markers,
extracellular matrix molecules, cytokines, hormones, growth and differentiation factors, enzymes,
neuropeptides, vasomediators, cell surface markers, and antigen recognition molecules. (Reviewed in
Alberts, B et al. (1994) Molecular Biology of The Cell, Garland Publishing, New York, NY, pp. 557~
560, 582-592.) '

Cell surface markers include cell surface antigens identified on leukocytic cells of the immune
system. These antigens have been identified using systematic, monoclonal antibody (mAb)-based
“shot gun” techniques. These techniques have resulted in the production of hundreds of mAbs

JP 2005-506049 A 2005.3.3
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directed against unknown cell surface leukocytic antigens. These antigens have been grouped into
“clusters of differentiation” based on common immunocytochemical localization patterns in various
differentiated and undifferentiated leukocytic cell types. Antigens in a given cluster are presumed to
identify a single cell surface protein and are assigned a “cluster of differentiation™ or “CD”
designation. Some of the genes encoding proteins identified by CD antigens have been cloned and
verified by standard molecular biology techniques. CD antigens have been characterized as both
transmembrane proteins and cell surface proteins anchored to the plasma membrane via covalent
attachment to fatty acid-containing glycolipids such as glycosylphosphatidylinositol (GPI). (Reviewed
in Barclay, A.N. et al. (1995) The Leucocyte Antigen Facts Book, Academic Press, San Diego, CA,
pp. 17-20.)

Matrix proteins (MPs) are transmembrane and extracellular proteins which function in
formation, growth, remodeling, and maintenance of tissues and as important mediators and regulators
of the inflammatory response. The expression and balance of MPs may be perturbed by biochemical
changes that result fromn congenital, epigenetic, or infectious diseases. In addition, MPs affect
leukocyte migration, proliferation, differentiation, and activation in the immune response. MPs are
frequently characterized by the presence of one or more domains which may include collagen-like
domains, EGF-like domains, immunoglobulin-like dq{rxaiﬂs, and fibronectin-like domains. In addition,
MPs may be heavily glycosylated and may contain an Arginine-Glycine-Aspartate (RGD) tripeptide
motif which may play a role in adhesive interactions. MPs include extracellular proteins such as
fibronectin, collagen, galectin, vitronectin and its proteolytic derivative somatomedin B; and cell
adhesion receptors such as cell adhesion molecules (CAMs), cadherins, and integrins. (Reviewed in
Ayad, S. et al. (1994) The Extracellular Matrix Facts Book, Academic Press, San Diego, CA, pp. 2-
16; Ruoslahti, E. (1997) Kidney Int. 51:1413-1417; Sjaastad, M.D. and Nelson, W.J. (1997) BioEssays
19:47-55.)

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. MUCE is a human gastric mucin that
is also found in gmi bladder, pancreas, seminal vesicles, and female reproductive tract (Totibara, N.W.
et al. (1997) 1. Biol. Chem. 272:16398-16403). The MUCS6 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).

Tuftelins are one of four different enamel matrix proteins that have been identified so far.

JP 2005-506049 A 2005.3.3
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The other three known enamel matrix proteins are the amelogenins, enamelin and ameloblastin.

Assembly of the enamel extracellular matrix from these p proteins is believed to be critical in

producing a matrix competent to undergo mineral replacement. (Paine, C.T. et al. (1998) Connect
Tissue Res. 38:257-267). Tuftelin mRNA has been found to be exp d in human ameloblastoma

tumor, a non-mineralized odontogenic tumor (Deutsch, D. et al. (1998) Connect. Tissue Res.
39:177-184).

Olfactomedin-related proteins are extracelllar matrix, secreted glycoproteins with conserved
C-terminal motifs. They are expressed in a wide variety of tissues and in broad range of species,
from Caenorhabditis elegans to Homo sapiens. Olfactomedin-related proteins comprise a gene
family with at least 5 family members in humans. One of the five, TIGR/myocilin protein, is expressed
in the eye and is associated with the pathogenesis of glaucoma (Kulkarni, N.H. et al. (2000) Genet.
Res. 76:41-50). Research by Yokoyama et al. (1996) found a 135-amino acid protein, termed AMY,

having 96% sequence identity with rat neuronal olf: din-releated ER localized protein in a

neuroblastoma cell line cDNA library, suggesting an essential role for AMY in nerve tissue
(Yokoyama, M. et al. (1996) DNA Res. 3:311-320). Neuron-specific olfactomedin-related
glycoproteins isolated from rat brain cDNA libraries show strong sequence similarity with
olfactomedin. This similarity is suggestive of a matrix-related function of these glycoproteins in
neurons and neurosecretory cells (Danielson, P.E. et al. (199;) J. Neurosci. Res. 38:468-478).

Mac-2 binding protein is a 90-kD serum protein (90K), a secreted glycoprotein isolated from
‘both the human breast carcinoma cell line SK-BR-3, and human breast milk. It specifically binds to a
‘human macrophage-associated lectin, Mac-2. Structurally, the mature protein is 567 amino acids in
length and is proceeded by an 18-amino acid leader. There are 16 cysteines and seven potential N-
linked glycosylation sites. The first 106 amino acids represent a domain very similar to an ancient
protein superfamily defined by a macrophage scavenger teceptor cysteine-rich domain (Koths, K. et
al. (1993) J. Biol. Chem, 268:14245-14249). 90K is clevated in the serum of subpopulations of AIDS
patients and is expressed at varying levels in primary tumor samples and tumor cell lines. Ullrich et al.
(1994) have demonstrated that 90K stimulates host defense systeins and can induce interleukin-2
secretion. This immune stimulation is proposed to be a result of oncogenic transformation, viral
infection or pathogenic invasion (Ullrich, A. et al. (1994) I. Biol. Chem. 269:18401-18407).

Semaphorins are a large group of axonal guidance molecules consisting of at least 30 different
members and are found in vertebrates, invertebrates, and even certain viruses. All semaphotins
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
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neuropilins consists of three different domains: CUB, discoidin, and MAM domains. The CUB and
the MAM motifs of neuropilin have been suggested to have roles in protein-protein interactions and
are thought to be involved in the binding of semaphorins through the sema and the C-terminal domains
(reviewed in Raper, J.A. (2000) Cuzr. Opin. Neurobiol. 10:88-94). Plexins are neuronal cell surface

molecules that mediate cell adhesion via a homophilic binding mechanism in the p of calci

ions. Plexins have been shown to be expressed in the receptors and neurons of particular sensory
systems (Ohta, K. et al. (1995) Cell 14:1189-1199). There is evidence that suggests that some plexins
function to control motor and CNS axon guidance in the developing netrvous system. Plexins, which
themselves contain complete semaphorin domains, may be both. the ancestors of classical semaphorins
and binding partners for semaphorins (Winberg, M.L. et al (1998) Cell 95:903-916).

Human pregnancy-specific beta 1-glycoprotein (PSG) is a family of closely related
glycoproteins of molecular weights of 72 KDa, 64KDa, 62KDa, and 54KDa. Together with the
carcinoembryonic antigen, they comprise a subfamily within the immunoglobulin superfamily (Plouzek,
C.A. and Chon, J.Y. (1991) Endocrinology 129:950-958) Different subpopulations of PSG have been
found to be produced by the trophoblasts of the human placenta, and the ambionic and chorionic
membranes (Plouzek, C.A. et al. (1993 Placenta 14:277-283).

Autocrine motility factor (AMF) is one of the motility cytokines regulating tumor cell

migration; therefore identification of the signaling pathway coupled with it has critical importance.

Autocrine motility factor receptor (AMFR) expression has been found to be associated with tumor
progression in thymoma (Ohta Y. et al. (2000) Int. J. Oncol. 17:259-264). AMFR is a cell surface
glycoprotein of molecular weight 78KDa. '

Hormones are secreted molecules that travel through the circulation and bind to specific
receptors on the surface of, or within, target cells. Although they have diverse biochemical
compositions and mechanisms of action, hormones can be grouped into two categories. One category
includes small ﬁpophilic hormones that diffuse through the plasma membrane of target cells, bind to
cytosolic or nuclear receptors, and form a complex that alters gene expression. Examples of these

molecules include retinoic acid, thyroxine, and the cholesterol-derived steroid hormones such as

pr trog ne, cortisol, and aldosterone. The second category includes

hydrophilic hormones that function by binding to cell surface receptors that transduce signals across

the plasma memibrane. Examples of such hormones include amino acid derivatives such as

catecholamines (epinephrine, norepinephrine) and hi ine, and peptide hormones such as glucagon,

P

insulin, gastrin, secretin, cholecystokinin, adrenocorticotropic hormene, follicle stimulating hormone,
Iuteinizing hormone, thyroid stimulating hormone, and vasopressin. (See, for example, Lodish et al,
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(1995) Molecular Cell Biology, Scientific American Books Inc., New York, NY, pp. 856-864.)
Pro-opiomelanocortin (POMC) is the precutsor polypeptide of corticotropin (ACTH), a

hormone synthesized by the anterior pituitary gland, which functions in the stimulation of the adrenal

cortex. POMC is also the precursor polypeptide of the hormone beta-lipotropin (beta-LPH). Each

hormone includes smaller peptides with distinct biological activities: alpha-mel opin (alpha-MSH)
and corticotropin-like intermediate lobe peptide (CLIP) are formed from ACTH; gamma-lipotropin
(gamma-LPH) and beta-endorphin are peptide components of beta-LPH; while beta-MSH is
contained within gamma-LPH. Adrenal insufficiency due to ACTH deficiency, resulting from a
genetic mutation in exons 2 and 3 of POMC results in an endocrine disorder characterized by early-
onset obesity, adrenal insﬁfﬁciency, and red hair pigmentation (Chretien, M. et al, (1979) Can. J.
Biochem. 57:1111-1121; Krude, H. et al. (1998) Nat. Genet. 19:155-157; Online Mendelian
Inheritance in Man (OMIM) 176830).

Growth and differentiation factors are secreted proteins which function in intercellular
communication. Some factors require oligomerization or association with membrane proteins for
activity. Complex interactions among these factors and their receptors trigger intracellular signal
transduction pathways that stimulate or inhibit cell division, cell differentiation, cell signaling, and ceil
motility. Most growth and differentiation factors act on cells in their local environment (paracrine
signaling). There are three broad classes of growth and differentiation factors. The first class
includes the large polypeptide growth factors such as epidermal growth factor, fibroblast growth
factor, transforming growth factor, insulin-like growth factor, and platelet-derived growth factor. The
second class includes the hematopoietic growth factors such as the colony stimulating factors (CSFs).
Hematopoietic growth factors stimulate the proliferation and differentiation of blood cells such as B-
lymphocytes, T-lymphocytes, erythrocytes, platel inophils, basophils, neutrophils, macrophages,
and their stem cell precursors. The third class includes small peptide factors such as bombesin,

‘vasopressin, oxytocin, endothelin, transferrin, angiotensin I, vasoactive intestinal peptide, and
‘bradykinin, which function as hormones to regulate cellular functions other than proliferation.
Growth and differentiation factors play critical roles in neoplastic transformation of cells in

¥itro and in tumor progression in vive. Inappropriate expression of growth factors by tumor cells may

contribute to vascnlarization and metastasis of tumors. During hematopoiesis, growth. factor

Tenk

misregulation can result in and lympl Certain growth factors such as

interferon are cytotoxic to tumor cells both in vivo and in vitro. Moreover, some growth factors and
growth factor receptors are related both structurally and functionally to oncoproteins. In addition,

growth factors affect transcriptional regulation of both proto-oncogenes and oncosuppressor genes.
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(Reviewed in Pimentel, E. (1994) Handbook of Growth Factors, CRC Press, Ann Arbor, ML pp. 1-9.)
The Slit protein, first identified in Drosophila, is critical in central nervous system midline
formation and potentially in nervous tissue histogenesis and axonal pathfinding. Itoh et al. ((1998)
Brain Res. Mol. Brain Res. 62:175-186) have identified mammalian homologues of the slit gene
(human SHt-1, Slit-2, Stit-3 and rat Slit-1). The encoded proteins are putative secreted proteins
containing EGF-like motifs and lencine-rich repeats, both of which are conserved protein-protein
interaction domains. Slit-1, -2, and -3 mRNAs are expressed in the brain, spinal cord, and thyroid,
respectively (ltoh, A. et al., supra). The Slit family of proteins are indicated to be functional ligands of
glypican-1 in nervous tissue and it is suggested that their interactions may be critical in certain stages
during central nervous system histogenesis (Liang, Y. et al. (1999) J. Biol. Chem. 274:17885-17892).
Neuropeptides and di (NP/VM) comprise a large family of endogenous signaling

molecules. Included in this family are neuropeptides and neuropeptide hormones such as bombesin,
neuropeptide Y, neurotensin, neuromedin N, melanocortins, opioids, galanin, somatostatin, tachykinins,
urotensin II and related peptides involved in smooth muscle stimulation, vasopressin, vasoactive
intestinal peptide, and circulatory system-borne signaling molecules such as angiotensin, complement,
calcitonin, endothelins, formyl-methionyl peptides, gk cholecystokinin and gastrin. NP/VMs can

transduce signals directly, modulate the activity or release of other neurotransmitters and hormones,
and act as catalytic enzymes in. cascades. The effects of NP/VMs range from extremely brief to
long-lasting, (Reviewed in Martin, C.R. et al. (1985) Endocrine Physiology, Oxford University Press,
New York, NY, pp. 57-62.)

NP/VMEs are involved in numerous neurological and cardiovascular disorders. For example,
neuropeptide Y is involved in hypertension, congestive heart failure, affective disorders, and appetite
regulation. Somatostatin inhibits secretion of growth hormone and prolactin. in the anterior pituitary, as
well as inhibiting secretion in intestine, pancreatic acinar cells, and pancreatic beta-cells. A reduction
in somatostatin levels has been reported in Alzhejmer’s disease and Parkinson’s disease. Vasopressin
acts in the kidney to increase water and sodium absorption, and in higher concentrations stimulates
contraction of vascular smooth muscle, platelet activation, and glycogen breakdown in the liver.
Vasopressin and its anall are used clinically to treat diabetes insipidus. Endothelin and

angiotensin are mvolved in hypertension, and drugs, such as captopril, which reduce plasma levels of

angiotensin, are used to reduce blood pressure (Watson, S. and S. Arkinstall (1994) The G-protein

Linked Receptor Facts Book, Academic Press, San Diego CA, pp. 194; 252; 284; 55; 111).
Neuropeptides have also been shown to have roles in nociception (pain). Vasoactive intestinal

peptide appears to play an important role in chronic neuropathic pain. Neciceptin, an endogenous
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ligand for for the opioid receptor-like 1 receptor, is thought to have a predominantly anti-nociceptive

effect, and has been shown to have analgesic properties in different animal models of tonic or chronic
pain (Dickinson, T. and Fleetwood-Walker, S.M. (1998) Trends Pharmacol. Sci. 19:346-348).
Other proteins that contain signal peptides include secreted proteins with enzymatic activity.

Such activity includes, for example, o: ase/dehydn activity, transf activity,

hydrolase activity, lyase activity, isomerase activity, or ligase activity. For example, matrix

fait protei are d hydrolytic enzymes that degrade the extracellular matrix and thus play

an important role in tumor i is, tissue morphc is, and arthritis (Reponen, P. et al. (1995)
Dev. Dyn. 202:388-396; Firestein, G.S. (1992) Curr. Opin. Rheumatol. 4:348-354; Ray, .M. and
Stetler-Stevenson, W.G. (1994) Eur. Respir. J. 7:2062-2072; and Mignatti, P. and Rifkin, D.B. (1993)
Physiol. Rev. 73:161-195). Additional examples are the acetyl-CoA synthetases which activate

acetate for use in lipid synthesis or energy generation (Luong, A. et al. (2000) J. Biol. Chem.
275:26458-26466). The result of acetyl-CoA synthetase activity is the formation of acetyl-CoA from
acetate and CoA. Acetyl-CoA sythetases share a region of sequence similarity identified as the
AMP-binding domain signature. Acetyl-CoA synthetase has been shown to be associated with
hypertension (Toh, H. (1991) Protein Seq. Data Anal. 4:111-117; and Iwai, N. et al. (1994)
Hypertension 23:375-380).

A number of isomerases catalyze steps in protein folding, phototransduction, and various
anabolic and catabolic pathways. One class of isomerases is known as peptidyl-prolyl cis-trans
isomerases (PPlases). PPlases catalyze the cis to trans isomerization of certain proline imidic bonds
in proteins. Two families of PPlases are the FK506 binding proteins (FKBPs), and cyclophilins
(CyPs). FKBPs bind the potent immunosup FK506 and rap in, thereby inhibiting
signaling pathways in T-cells. Specifically, the PPIase activity of FKBPs is inhibited by binding of
FK506 or rapamycin. There are five members of the FKBP family which are named according to
their calculated molecular masses (FKBP12, FKBP13, FKBP25, FKBP52, and FKBP65), and
Tocalized to different regions of the cell where they associate with different protein complexes (Coss,
M. et al. (1995) J. Biol. Chem. 270:29336-29341; Schreiber, S.L. (1991) Science 251:283-287).

The peptidyl-prolyl isomerase activity of CyP may be part of the signaling pathway that leads
to T-cell activation. CyP isomerase activity is associated with protein folding and protein trafficking,
and may also be involved in assembly/disassembly of protein complexes and regulation of protein
activity. For example, in Drosophila, the CyP NinaA is required for correct localization of
thodopsins, while a mammalian CyP (Cyp40) is part of the Hsp90/Hsc70 complex that binds steroid
receptors. The mammalian CypA has been shown to bind the gag protein from human
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immunodeficiency virus 1 (HIV-~1), an interaction that can be inhibited by cyclosporin. Since

cyclosporin has potent anti-HIV-1 activity, CypA may play an essential function in HIV-1 replication.

) Finally, Cyp40 has been shown to bind and inactivate the transcription factor c-Myb, an effect that is

reversed by cyclosporin. This effect implicates CyPs in the regulation of transcription, transformation,

" and differentiation (Bergsma, D.J. et al (1991) J. Biol. Chem. 266:23204-23214; Hunter, T. (1998) Cell

92:141-143; and Leverson, J.D. and Ness, S.A. (1998) Mol. Cell. 1:203-211).
Most normal eukaryotic cells, after a certain number of divisions, enter a state of senescence
in which cells remain viable and metabolically active but no longer replicate. A number of phenotypic

changes such as increased cell size and pH-dependent beta-gal idase activity, and molecular

changes such as the upregulation of particular genes, occur in senescent cells (Shelton (1999) Current
Biology 9:939-945). When senescent cells are exposed to mitogens, a number of genes are
upregulated, but the cells do not proliferate. Evidence indicates that senescent cells accumulate with
age in vivo, contributing to the aging of an organism. In addition, senescence suppresses
tumorigenesis, and many genes necessary for senescence also function as tumor suppressor genes,
such as p53 and the retinoblastoma susceptibility gene. Most tutnors contain cells that have surpassed
their replicative limit, i.e. they are immortalized. Many oncogenes immortalize cells as a first step
toward tumor formation.

A variety of challenges, such as oxidative stress, radiation, activated oncoproteins, and cell
cycle inhibitors, induce a senescent phenotype, indicating that senescence is influenced by a number of
proliferative and anti-proliferative signals (Shelton supra). Senescence is correlated with the
progressive shortening of telomeres that occurs with each cell division. Expression of the catalytic
component of telomerase in cells prevents telomere shortening and immortalizes cells such as
fibroblasts and epithelial cells, but not other types of cells, such as CD8+ T cells (Migliaccio et al.
(2000) T Immunol 165:4978-4984). Thus, senescence is controlled by telomere shortening as well as
other mechanisms depending on the type of cell.

A number of genes that are differentially expressed between senescent and presenescent

cells have been identified as part of ing studies to und d the role of in aging and
tumorigenesis. Most senescent cells are growth arrested in the G1 stage of the cell cycle. While
expression of many cell cycle genes is similar in senescent and presenescent cells (Cristofalo (1992)
Am N'Y Acad Sci 663:187-194), expression of others genes such as cyclin-dependent kinases p21
and p16, which inhibit proliferation, and cyclins D1 and E is elevated in senescent cells. Other genes
that are not directly involved in the cell cycle are also upregulated such as extracellular matrix proteins

fibronectin, procollagen, and osteonectin; and proteases such as collagenase, stromelysin, and
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cathepsin B (Chen (2000) Ann NY Acad Sci 908:111-125). Genes underexpressed in senescent cells
include those that encode heat shock proteins, c-fos, and cdc-2 (Chen supra).
Gamma-carboxyglutamic acid (Gla) proteins rich in proline (PRGPs) are members of a family
of vitamin K-dependent single-pass integral membrane proteins. These proteins are characterized by
an extracellular amino terminal domain of approximately 45 amine acids rich in Gla. The intracellular
carboxyl terminal region contains one or two copies of the sequence PPXY, a motif present in a
variety of proteins involved in such diverse cellular functions as signal transduction, cell cycle
progression, and protein turnover (Kuiman, J.D. et al. (2001) Proc. Natl. Acad. Sci. USA 98:1370-
1375). The process of post-translational modification of glitamic residues to form Gla is Vitamin K-

dependent carboxylation. Proteins which contain Gla include plasma proteins involved in blood
coagulation. These proteins are prothrombin, proteins C, S, and Z, and coagulation factors VI, IX,
and X. Osteocalcin (bone-Gla protein, BGP) and matrix Gla-protein (MGP) also contain Gla
(Friedman, P.A. and C.T. Przysiecki (1987) Int. J. Biochem. 19:1-7; C. Vermeer (1990) Biochem. J.
266:625-636).

Immunoglobulins

tad

Antigen recognition molecules are key players in the sophisti and complex i

systems which all vertebrates have developed to provide protection from viral, bacterial, fungal, and
parasitic infections. A key feature of the immune system is its ability to distinguish foreign molecules,
or antigens, from “self” molecules. This ability is mediated primarily by secreted and transmembrane
proteins expressed by leukocytes (white blood cells) such as lymphocytes, granulocytes, and
monocytes. Most of these proteins belong to the immunoglobulin (Ig) superfamily, members of which
contain one ot more repeats of a conserved structural domain. This Ig domain is comprised of
antiparallel B sheets joined by a disulfide bond in an arrangement called the Ig fold. The criteria for a
protein to be a member of the Ig superfamily is to have one or more Ig domains, which are regions of
70-110 amino acid residues in length homologous to either Ig variable-like (V) or Ig constant-like (C)
domains. Members of the Ig superfamily include antibodies (Ab), T cell receptors (TCRs), class I and
10 major histocompatibility (MHC) proteins and itumune cefl-specific surface markers such as the
“cluster of differentiation” or CD antigens, CD2, CD3, CD4, CD8, poly-Ig receptors, Fc receptors,
neural cell-adhesion molecule (NCAM) and platelet-derived growth factor receptor (PDGFR).

Ig domains (V and C) are regions of conserved amino acid residues that give a polypeptide a
globular tertiary structure called an immunoglobulin (or antibody) fold, which consists of two

approxirately paralle] layers of B-sheets. Conserved cysteine residues form an intrachain disulfide-
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bonded loop, 55-75 amino acid residues in length, which connects the two layers of -sheets. Each f3-
sheet has three or four anti-parallel B-strands of 5-10 amino acid residues. Hydrophobic and
hydrophilic interactions of amino acid residues within the B-strands stabilize the Ig fold (hydrophobic
on inward facing amino acid residues and hydrophilic on the amino acid residues in the outward facing
portion of the strands). A V domain consists of a longer polypeptide than a C domain, with an
additional pair of B-strands in the Ig fold.

- A consistent feature of Ig superfamily genes is that each sequence of an Ig domain is
encoded by a single exon. It is possible that the superfamily evolved from a gene coding for a single
Ig domain involved in mediating cell-cell interactions. New meimbers of the superfamily then arose by
exon and gene duplications. Modern Ig superfamily proteins contain different numbers of V and/or C
domains. Amnother evolutionary feature of this superfamily is the ability to undergo DNA
rearrangements, a unique feature retained by the antigen receptor members of the family.

Many members of the Ig superfamily are integral plasma membrane proteins with

extracellular Ig domains. The hydrophobic amine acid residues of their t ibrane domains and

their cytoplasmic tails are very diverse, with little or no homology among Ig family members or to
known signal-transducing structures, There are exceptions to this general superfamily description.
For example, the cytoplasmic tail of PDGFR has tyrosine kinase activity. In addition Thy-1is a
glycoprotein found on thymocytes and T cells. This protein has no cytoplasmic tail, but is instead

attached to the plasma membrane by a covalent glycophosphatidylinositol linkage.

Another common feature of many Ig superfamily proteins is the interactions between Ig
domains which are essential for the function of these molecules. Interactions between Ig domains of
a multimeric protein can be either homophilic or heterophilic (i.e., between the same or different Ig
domains). Antibodies are muitimeric proteins which have both homophilic and heterophilic interactions
between Ig domains. Pairing of constant regions of heavy chains forms the Fc region of an antibody
and pairing of variable regions of light and heavy chains form the antigen binding site of an antibody.
Heterophilic interactions also occur between Ig domains of different molecnles. These interactions
provide adhesion between cells for significant cell-cell interactions in the immune system and in the
developing and mature nervous systemn. (Reviewed in Abbas, AK. et al. (1991) Cellular and
Molecular ImmunoJogy, W.B. Saunders Company, Philadelphia, PA, pp.142-145.)

Antibodies

MEIC proteins are cell surface markers that bind to and present foreign antigens to T cells.

MHC molecules are classified as either class T or class II. Class I MHC molecules (MHC I) are

expressed on the surface of almost all cells and are involved in the presentation of antigen to cytotoxic
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T cells. For example, a cell infected with viras will degrade intraceltular viral proteins and express the
protein fragments bound to MHC I molecules on the cell surface. The MHC Vantigen complex is
recognized by cytotoxic T-cells which destroy the infected cell and the virus within, Class I MHC

molecules are exp d primarily on specialized antigen-p: ing cells of the immune system, such
as B-cells and macrophages. These cells ingest foreign proteins from the extracellular fluid and
express MHC I/antigen complex on the cell surface. This complex activates helper T-cells, which

then secrete cytokines and other factors that stinmulate the immune response. MHC molecules also

play an important role in organ rejection following ion. Rejection occurs when the

recipient’s T-cells respond to foreign MHC molecules on the transplanted organ in the same way as to
self MHC molecules bound to foreign antigen. (Reviewed in Alberts, B. et al. (1994) Molecular
Biology of the Cell, Garland Publishing, New York, N, pp. 1229-1246.)

Antibodies are multimeric members of the Ig superfamily which are either expressed on the
surface of B-cells or secreted by B-cells into the circulation. Axntibodies bind and neutralize foreign
antigens in the blood and other extracellular fluids. The prototypical antibody is a tetramer consisting
of two identical heavy polypeptide chains (H-chains) and two identical light polypeptide chains (L-
chains) interlinked by disulfide bonds. This arrangement confers the characteristic Y-shape to
antibody molecules. Antibodies are classified based on their H-chain composition. The five antibody
classes, IgA, IgD, IgE, IgG and IgM, are defined by the a, 8, &, ¥, and y H-chain types. There are
two types of L-chains, 1 and A, either of which may associate as a pair with any H-chain pair. IgG,
the most common class of antibody found in the circulation, is tetrameric, while the other classes of
antibodies are generally vartiants or multimers of this basic structure.

H-chains and L-chains each contain an N-texminal variable region and a C-terminal constant
region. The constant region consists of about 110 amino acids in L-chains and about 330 or 440 amino
acids in H-chains. The amino acid sequence of the constant region is nearly identical among H- or L-
chains of a particular class. The variable region consists of about 110 amino acids in both H- and L~
chains. However, the amino acid sequence of the variable region differs among H- or L-chains of a
particular class. Within each H- or L-chain vatiable region are threc hypervariable regions of
extensive sequence diversity, each consisting of about 5 to 10 amino acids. In the antibody molecule,
the H- and L-chain hypervariable regions come together to form the antigen recognition site.
(Reviewed in Albetts, B. et al. supra, pp. 1206-1213 and 1216-1217.)

Both H-chains and L-chains contain the repeated Ig domains of members of the Ig
superfamily. For example, a typical H-chain contains four Ig domains, three of which occur within the

constant region and one of which occurs within the variable region and contributes to the formation of
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the antigen recognitjon site. Likewise, a typical L-chain contains two Ig dotnains, one of which occurs
within the constant region and one of which occurs within the variable region.

The immune system is capable of recognizing and responding to any foreign molecule that
enters the body. Therefore, the immune system must be armed with a full repertoire of antibodies
against all potential antigens. Such antibody diversity is generated by somatic rearrangement of gene
segments encoding vatiable and constant regions. These gene segments are joined together by site-
specific recombination which occurs between highly conserved DNA sequences that flank each gene
segment. Because there are hundreds of different gene segments, mllhons of unique genes can be
generated combinatorially. In addition, imprecise joining of these segments and an unusuaily high rate
of somatic mutation within these segments furthier contribute to the generation of a diverse antibody
population.

Expression profiling

Array technology can provide a simple way to explore the expression of a single polymorphic
gene or the 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, discase, or disorder.

Breast Cancer

There are more than 180,000 new cases of breast cancer diagnosed each year, and the
mortality rate for breast cancer approaches 10% of all deaths in females between the ages of 45-54
(K. Gish (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

Xp profiles for breast cancer that may be used in conjunction with
conventional screening methods to improve diagnosis and prognosis of this disease (Perou CM et al.
(2000) Nature 406:747-752).

Breast cancer is a genetic discase commonly caused by mutations in cellular disease.
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
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cancer is due to noninherited mutations that occur in breast epithelial cells.

A good deal is already known about the expression of specific genes associated with breast
cancer. For example, the relationship between expression of epidermal growth factor (EGF) and its
receptor, EGFR, to human mammary carcinoma has been particularly well studied. (See Khazaie et
al., supra, 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 pojnts to their functional imp in the path is of
fthe disease, and may therefore provide targets for therapy of the disease (Bacus, SS et al. (1994) Am

J Clin Pathol 102:513-5S24). 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
is 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 Imnunol 213:51-64; and Lee, SW et al. (1992) Proc Natl Acad Sci
USA 89:2504-2508).

Cell Tines derived from human mammary epithelial cells at various stages of breast cancer
provide a useful model o 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 1T 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.

Colon Cancer
Colorectal cancer is the second leading cause of cancer deaths in the United States. Colon

cancer is assocjated with aging, since 90% of the total cases occur in individuals over the age of 55.

A widely accepted hypothesis is that several contributing genetic mutations must accunulate over time
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in an individual who develops the disease. To understand the nature of genetic alterations in colorectal
cancer, a number of studies have focused on the inherited syndromes. The first known inherited
syndrome, 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 5q. The second known inherited syndrome is
lwradita:y nonpolyposis colorectal cancer (HNPCC), which is caused by mutations in mismatch 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
indiscriminate colon tumors. APC mutations are thought to be the initiating event in the disease.
Other mutations occur subsequently. Approximately 50% of colorectal cancess contain activating
mutations in ras, while 85% contain inactivating mutations in p53. Changes in these genes lead to
gene expression changes in colon cancer. Less is understood about downstream targets of these
mutations and the role they may play in cancer development and progression.

The discovery of new d ins, and the polynucleotides encoding them, satisfies a

B

need in the ait by providing new compositions which are useful in the diagnosis, prevention, and

treatment of cell proliferative, finflammatory, cardiovascular, neurological, and

developmental disorders, and in the assessment of the effects of exogenous compounds on the

1

expression of nucleic acid and amino acid seqn of p

SUMMARY OF THE INVENTION

The invention features purified polypeptides, secreted proteins, referred to collectively as
“SECP” and individually as “SECP-1,” “SECP-2,” “SECP-3,” “SECP-4,” “SECP-5,” “SECP-6,”
“SECP-7,” “SECP-8,” “SECP-9,” “SECP-10,” “SECP-11,” “SECP-12,” “SECP-13,” “SECP-14,”
“SECP-15,” “SECP-16,” “SECP-17,” “SECP-18,” “SECP-19,” “SECP-20,” “SECP-21,” “SECP-22,”
“SECP-23,” “SECP-24,” and “SECP-25.” In one aspect, the invention provides an isolated
polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid sequence
selected from the group consisting of SEQ ID NO:1-25, b) a polypeptide comprising a naturally
occurring amino acid sequence at least 90% identical to an amino acid sequence selected from the
group consisting of SEQ ID NO:1-25, c) a biologically active fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-25, and d) an immunogenic
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ

JP 2005-506049 A 2005.3.3



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

20

30

(130) JP 2005-506049 A 2005.3.3

WO 02/079441 PCT/US02/09820

1D NO:1-25. In one alternative, the invention provides an isolated polypeptide comprising the amino
acid sequence of SEQ ID NO:1-25.

The invention further 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:1-25, b) a polypeptide comptising 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-
23, ¢) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-25, and d) an immunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-25. In one alternative, the
polynucleotide encodes a polypeptide selected from the group consisting of SEQ ID NO:1-25. In
another alternative, the polynucleotide is selected from the group consisting of SEQ ID NO:26-50.

Additionally, the invention provides a recombinant polynucleotide comprising a promoter
sequence operably linked to a polynucleotide encoding a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-25, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-25, c) a
‘biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-25, and d) an immunogenic fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-25. In one alternative, the
invention provides a cell transformed with the recombinant polynucleotide. In another alternative, the
invention provides a transgenic organism comprising the recombinant polynucleotide.

The invention also provides a method for producing a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-25, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-25,¢) a

‘biclogically active fr: of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-25, and d) an immunogenic fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-25. The method comprises a)
culturing a cell under conditions suitable for expression of the polypeptide, wherein said cell is
transformed with a recombinant polynucleotide comprising a promoter sequence operably linked to a
polynucleotide encoding the polypeptide, and b) recovering the polypeptide so expressed.
Additionally, the invention. provides an isolated antibody which specifically binds to a

polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid sequence
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selected from the group consisting of SEQ ID NO:1-25, b) a polypeptide comprising a naturaily
occurring amino acid sequence at least 90% identical to au amino acid sequence selected from the
group consisting of SEQ ID NO:1-25, c) a biologically active fragment of a polypeptide having an
amino acid sequence selected from the group consjsting of SEQ ID NO:1-25, and d) an immunogenic
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-25.

The invention further provides an isolated polynucleotide selected from the group consisting of
a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ
1D NO:26-50, b) a polynucleotide comprising a haturally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:26-50,

¢) a polynucleotide complementary to the polynucleotide of a), d) a pol leotide complementary to

the polynucleotide of b), and ¢) an RNA equivalent of a)-d). In one alternative, the polynucleotide

comprises at least 60 contiguous nucleotides.

Additionally, the invention provides a method for d ing a target pol; otide in a sample,

1 leotide sel

said target pol; ide having a seq of a pol; d from the group consisting of

1 1

a) a-polynucleotide comprising a pol ide sequence d from the group consisting of SEQ
ID NO:26-50, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least

90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:26-50,
¢) a polynicleotide 1 y to the pol leotide of a), d) a pol leotide complernentary to

the polynucleotide of b), and &) an RNA equivalent of )-d). The method comprises a) hybridizing the

sample with a probe comprising at least 20 contiguous nucleotides comprising a sequence
complementary to said target polynucleotide in the sample, and which probe specifically hybridizes to
said target polynucleotide, under conditions whereby a hybridization complex is formed between said
probe and said target polynucleotide or fragments thereof, and b) detecting the presence or absence of
said hybridization complex, and optionally, if present, the amount thereof. In one alternative, the probe
comprises at least 60 contiguous nucleotides.

The invention further provides a method for detecting a target polynucleotide in a sample, said

target pol, Jeotide having a seq of a pol leotide sel d from the group consisting of a) a
polynucleotide comptising a polynucleotide sequence selected from the group consisting of SEQ ID
NO:26-50, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least 90%

identical to a pot leotide sequence selected from the group consisting of SEQ ID NO:26-50, ¢) a

1

polynucleotide ¢ y to the polynucleotide of 2), d) a polynucleotide complementary to the

polynucleotide of b), and &) an RNA equivalent of a)-d). The method comprises a) amplifying said

16
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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.

The invention further provides a composition comprising an effective amount of a polypeptide
selected from the group consisting of a) a polypeptide comprising an amino acid sequence selected
from the group consisting of SEQ ID NO:1-25, b) a polypeptide comprising a naturally occurring
amino acid sequence at least 90% identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:1-25, c) a biologically active fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-25, and d) an immunogenic fragment of
a polypeptide having an amino acid sequence selected from the group copsisting of SEQ ID NO:1-25,
and a pharmaceutically acceptable excipient. In one embodiment, the composition comprises an amino
acid sequence selected from the group consisting of SEQ ID NO:1-25. The invention additionally
provides a method of treating a disease or condition associated with decreased expression of
functional SECP, comprising administering to a patient in need of such treatment the composition.

The invention also provides a method for screening a compound for effectiveness as an
agonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group copsisting of SEQ ID NO:1-25, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-25, ¢) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-25, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-25. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b) detecting agonist activity in the sample. In one alternative, the
invention provides a composition comprising an agonist compound identified by the method and a

‘pharmaceutically acceptable excipient. In another alternative, the invention provides a method of

treating a disease or condition associated with di d expression of functional SECP, comprising
administering to a patient in need of such treatment the composition.

Additionally, the invention provides a method for screening a compound for effectiveness as
an antagonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:1-25, b) a polypeptide
comprising a naturally occurring amino acid sequence at least 90% identical to an amino acid
sequence selected from the group consisting of SEQ ID NO:1-25, ¢) a biologically active fragment of
a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-25,

JP 2005-506049 A 2005.3.3
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and d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-25. The method comprises a) exposing a satple comprising the
polypeptide to a compound, and b) detecting antagonist activity in the sample. In one altemaﬁve, the
invention provides a composition comprising an antagonist compound identified by the method and a

phar ically bl ipi In another alternative, the invention provides a method of

P P

treating a disease or condition associated with overexpression of functional SECP, comprising
administering to a patient in need of such treatment the composition.

The invention further provides a method of screening for a compound that specifically binds to
a polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO:1-25, b} a polypeptide comprising a
paturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-25, ) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-25, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-25. The method comprises a) combining the polypeptide with at least one
test compound under sujtable conditions, and b) detecting binding of the polypeptide to the test
componnd, thereby identifying a compound that specifically binds to the polypeptide.

The invention further provides a method of screening for a compound that modulates the
activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-25, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-25, c) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-25, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-25. 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.

The invention further provides a method for screening a compound for effectiveness in
altering expression of a targst polymucleotide, wherein said target polynucleotide coniprises a

polynucieotide sequence selected from the group consisting of SEQ ID NO:26-50, the method

18
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comprisiug a) exposing a sample comprising the target polynucleotide to a compound, b} detecting
altered expression of the target polynucleotide, and c) comparing the expression of the target
polynucleotide in the presence of varying amounts of the compound and in the absence of the
compound.

The invention further provides a method for assessing toxicity of a test compound, said
method comprising a) treating a biological sample containing mucleic acids with the test compound; b)
hybridizing the nucleic acids of the treated biological sample with a probe comprising at least 20

contignous of a polymucleotide selected from the group isting of i) a polynucleotid

comprising a polynucleotid: Jected from the group consisting of SEQ ID NO:26-50, ii) a

ql

polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical to a
Iynucleotid lected from the group consisting of SEQ ID NO:26-50, iii) a polynucleotide

P q!

1

‘having a seq plementary to i), iv) a pol ide lementary to the pol,

ide of

1i), 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:26-50, i) a
polynucleotide comprising a naturally occutring polynucleotide sequence at least 90% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NO:26-50, iii) a polynucieotide

compl 'y to the pol leotide of 1), iv) a polynucleotide compl 'y to the pol leotide of

ii), and v) an RNA equivalent of i)-iv). Alternatively, the target polynucleotide comprises a fragment
of a polynucleotide sequence selected from the group consisting of 1)-v) above; ¢) quantifying the
amount of hybridization complex; and d) comparing the amount of hybridization complex in the treated
biological sample with the amount of hybridization complex in an untreated biological sample, wherein
a difference in the amount of hybridization complex in the treated biological sample is indicative of

toxicity of the test compound.

BRIEF DESCRIPTION OF THE TABLES

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

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

JP 2005-506049 A 2005.3.3
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Table 3 shows structural features of polypeptide sequences of the invention, including
predicted motifs and domains, along with the methods, algorithms, and searchable databases nsed for

analysis of the polypeptides.

Table 4 lists the cDNA and/or genomic DNA fragments which were used to assemble
polynucleotide sequences of the invention, along with selected fi ts of the polynucleotide
sequences.

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

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

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

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

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

»

It must be noted that as used herein and in the appended claims, the singular forms

o 7 e,
a,

an,
and “the” include plural reference unless the context clearly dictates otherwise. Thus, for example, a
reference to “ahost 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 herejn can be
used to practice or test the present invention, the preferred machines, materials and methods are now
described. All publications mentioned herein are cited for the purpose of describing and disclosing the
cell lines, protocols, reagents and vectors which are reported in the publications and which might be
used in connection with the invention. Nothing herein is to be construed as an admission that the
invention is not entitled to antedate such disclosure by virtue of prior invention.

DEFINITIONS
“SECP” refess to the amino acid sequences of substantially purified SECP obtained from any

20



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

20

30

(136)

WO 02/079441 PCT/US02/09820

species, particularly 2 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
SECP. Agonists may include proteins, nucleic acids, carbohydrates, small molecules, or any other
compound or composition which modulates the activity of SECP either by directly interacting with
SECP or by acting on components of the biological pathway in which SECP participates.

An “allelic variant” is an alternative form of the gene encoding SECP. Allelic variants may
result from at least one mutation in the nucleic acid sequence and may result in altered nRNAs or in
polypeptides whose structure or function may or may not be altered. A gene tmay 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, additi or substi of nucleatid

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 SECP include those sequences with deletions,
insertions, or substitutions of different mucleotides, resulting in a polypeptide the same as SECP or a

polypeptide with at least one functional characteristic of SECP. Included within this definition are

polymorphisms which may or may not be readily detectable using a particular oligonucleotide probe of
the polynucleotide encoding SECP, and imptoper or unexpected hybridization to allelic variants, with a
locus other than the normal chromosomal locus for the pol leotid ding SECP. 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 SECP. Deliberate
amino acid substitutions may be made on the basis of similarity in polarity, charge, solubility,
hydrophobicity, hydrophilicity, and/or the amphipathic nature of the residues, as long as the biological
or immunological activity of SECP is retained. For example, negatively charged amino acids may
include aspartic acid and ghitamic 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” refer to an oligopeptide, peptide,
polypeptide, or protein sequence, or a fragment of any of these, and to naturally occurring or synthetic
molecules. Where “amino acid sequence” is recited to refer to a sequence of a naturally occutring

protein molecule, “amino acid sequence” and like terms are not meant to limit the amino acid sequence

21
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to the complete native amino acid sequence assocjated with the recited protein molecule.

“Amplification” relates to the production of additional copies of a nucleic acid sequence.
Amplification is generally carried out using polymerase chain reaction (PCR) technologies well known
in the art.

The term “antagonist” vefers to a molecule which inhibits or attenuates the biological activity
of SECP. Antagonists may include proteins such as antibodies, nucleic acids, carbohydrates, small
molecules, or any other compound or composition which modulates the activity of SECP either by
directly interacting with SECP or by acting on components of the biological pathway in which SECP
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 SECP polypeptides can be prepared using intact polypeptides or using fr
containing small peptides of interest as the immunizing antigen. The polypeptide or oligopeptide used
to immunize an animal (e.g., 2 mouse, a 1at, 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 pepﬁdes include bovine seram albumin, thyroglobulin, and
keyhole limpet hemocyanin {KLH). The coupled peptide is then used to inimunize the animal.

The texm “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 inctade
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

1.

ide may be replaced by 2'-F or 2'-NH,), which may improve a desired property, e.g.,

1ib 1

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.

22

JP 2005-506049 A 2005.3.3



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

20

30

(138)

WO 02/079441 PCT/US02/09820

Aptamers may be s]:;eciﬁcally cross-linked to their cognate ligands, e.g., by photo-activation of a
cross-linker. (See, e.g., Brody, E.N. and L. Gold (2000) J. Biotechnol. 74:5-13.)

The term “intramer” refers to an aptamer which is expressed in vivo. For example, a vaccinia
virus-based RNA expression system has been used to express specific RNA aptamers at high levels
in the cytoplasm of leukocytes (Blind, M. et al. (1999) Proc. Natl Acad. Sci. USA 96:3606-3610).

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

The term “antisense” refers to any composition capable of base-pairing with the “sense”
{coding) strand of a specific nucleic acid sequence. Antisense compositions may include DNA; RNA;
peptide nucleic acid (PNA); oligonucleotides having modified backbone linkages such as

phosphorothioates, methylphosphonates, or benzylpt ides having modified

P P

sugar groups such as 2'-methoxyethyl sugars or 2"-methoxyethoxy sugars; or oligoliuclec,tides 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™
tefers to the capability of the natural, recombinant, or synthetic SECP, 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 sequence” and a “composition comprising a
given amino acid sequence” refer broadly to any composition containing the given polymicleotide or

amino acid sequence. The composition may comprise a dry formulation or an aqueous solution.

Compositions comprising pol Teotide st ding SECP o tra of SECP may be

employed as hybridization probes. The probes may be stored in freeze-dried form and may be
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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 dodecyl sulfate;

SDS), and other components (e.g., Denhardt’s solution, dry milk, salmon sperm DNA, etc.).
“Consensus sequence” refers to a nucleic acid sequence which has been subjected to

ted DNA lysis to resolve uncalled bases, extended using the XL-PCR kit (Applied

!

Biosystems, Foster City CA) in the 5' and/or the 3' ditection, and resequenced, ot which has been
assembled from one or more overlapping cDNA, EST, or genomic DNA fragments using a computer
program for fragment assembly, such as the GELVIEW fragment assembly system (GCG, Madison
‘WD) or Phrap (University of Washington, Seattle WA). Some sequences have been both extended

and assembled to produce the ¢

“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 Sut
Ala Gly, Ser

Arg His, Lys

Asn Asp, Gln, His

Asp Asn, Glu

Cys Ala, Ser

Gln Asn, Glu, His

Glu Asp, Gln, His

Gly Ala

His Asn, Arg, Gln, Glu
Tle Leu, Val

Len e, Val

Lys Arg, Gln, Glu

Met Len, lle

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

Thr Ser, Val

Trp Phe, Tyr

Tyr His, Phe, T1p

Val Iie, Leu, Thr

Conservative amino acid substitutions generally maintain (a) the structure of the polypeptide
‘backbone in the area of the substitution, for example, as a beta sheet or alpha helical conformation,
(b) the charge or hydrophobicity of the molecule at the site of the substitution, and/or (c) the bulk of

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

The term “derivative” refers to a chemically modified polynucleotide or polypeptide.
Chemical modifications of a polynucleotide can include, for example, replacement of hydrogen by an
alkyl, acyl, hydroxyl, or amino group. A derivative polymucleotide 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.

“Diffe ial expression” refers to i d 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 SECP or the polynucleotide encoding SECP which is
identical in sequence to but shorter in length than the parent sequence. A fragment may compiise up
to the entire length of the defined sequence, minus one nucleotide/amino acid residue. For example, a
fragment may comprise from 5 to 1000 contiguous nucleotides or amino acid residues. A fragment
used as a probe, primer, antigen, therapeutic molecule, or for other purposes, may be at least 5, 10, 15,
16, 20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or at least 500 contiguous nucleotides or amino acid

residues in length. Fr may be p ially d 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:26-50 comprises a region of unique polynucleotide sequence that
specifically identifies SEQ ID NO:26-50, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:26-50 is useful, for
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example, in hybridization and amplification technologies and in analogous methods that distinguish SEQ
ID NO:26-50 from related polynucleotide sequences. The precise length of a fragment of SEQ ID
NO:26-50 and the region of SEQ ID NO:26-50 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:1-25 is encoded by a fragment of SEQ ID N0:26-50. A
fragment of SEQ ID NO:1-25 comprises a region of unique amino acid sequence that specifically
identifies SEQ ID NO:1-25. For example, a fragment of SEQ ID NO:1-25 is useful as an
immunogenic peptide for the development of antibodies that specifically recognize SEQ ID NO:1-25.
The precise length of a fragment of SEQ ID NO:1-25 and the region of SEQ ID NO:1-25 to which
the fragment corresponds are routinely determinable by one of ordinary skill in the art based on the
intended purpose for the fragment.

A “full length” polynucleotide is one ining at least a franslation initiation codon

!

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

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

The terms “percent identity” and “% identity,” as applied to polynucleotide sequences, refer to
the percentage of residue matches between at least two polynucleotide sequences aligned using a
standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way, gaps in
the sequences being compared in order to optimize alignment between two sequences, and therefore ,
achieve 2 more meaningfil comparison of the two sequences.

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

Alternatively, a suite of commonly used and freely available sequence comparison algorithms
is provided by the National Center for Biotechnology Information (NCBI) Basic Local Alignment
Search Tool (BLAST) (Altschul, S.F. et al. (1990) J. Mol. Biol 215:403-410), which is available from
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several sources, including the NCBI, Bethesda, MD, and on the Internet at
http://www.ncbinim. nih.gov/BLAST/. The BLAST software suite includes various sequence analysis
programs including “blastn,” that is used to align a known polynucleotide sequence with other
polynucleotide sequences from a variety of databases. Also available is a tool called “BLAST 2
Sequences” that is used for direct pairwise comparison of two nucleotide sequences. “BLAST 2
Sequences” can be accessed and used interactively at http://www.ncbi.nlm.nih.gov/gorf/bl2 htrol. 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 mucleotide sequences, one may use blastn with the “BLAST 2 Sequences™ tool Version
2.0.12 (April-21-2000) set at default parameters. Such. default parameters may be, for example:

Matrix: BLOSUM62

Reward for match: 1

Penalty for mismatch: -2

Open Gap: 5 and Extension Gap: 2 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 11

Filter: on

Peycent 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 deg; to produce multiple nucleic acid
sequences that all encode substantially the same protein.

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

methods take into account conservative amino acid substitutions. Such conservative substitutions,
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explained in more detail above, generally preserve the charge and hydrophobicity at the site of
substitution, thus preserving the structure (and therefore function) of the polypeptide.

Percent identity between polypeptide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN versjon 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=5, and “diagonals saved”=5. The PAM250 matrix is selected as the default
residue weight table. As with polynucleotide alignments, the percent identity is reported by
CLUSTAL V as the “percent similarity” between aligned polypeptide sequence paits.

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: BLOSUMG?

Open Gap: 11 and Extension Gap: 1 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 3

Filter: on

Percent identity may be measured over the length of an entire defined polypeptide sequence,
for example, as defined by a particular SEQ ID number, or may be measured over a shorter length,
for example, over the length of a fragment taken from a larger, defined polypeptide sequence, for
instance, a fragment of at least 15, at least 20, at least 30, at least 40, at Jeast 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 Seq_uence Listing, may be
used to describe a length over which percentage identity may be measured.

“Human artificial chromosomes” (FIACs) 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 :;cid
sequence in the non-antigen binding regions has been altered so that the antibody more closely
resembles a human antibody, and still retains its original binding ability.

“Hybridization” refers to the process by which a polynucleotide strand anneals with a
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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 peymissive 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 achjeve 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 caleulating T,, and
conditions for mucleic acid hybridization are well known and can be found in Sambrook, J. et al. (1989)
Molecular Cloning: A Laboratory Manual, 2" ed., vol. 1-3, Cold Spring Harbor Press, Plainview NY;
specifically see volume 2, chapter 9.

High stringency conditions for hybridization between polynucleotides of the present invention
include wash conditions of 68°C in the presence of about 0.2 x SSC and about 0.1% SDS, for 1 hour.
Alternatively, temperatures of about 65°C, 60°C, 55°C, or 42°C may be used. SSC concentration may
‘be varied from about 0.1 to 2 x SSC, with SDS being present at about 0.1%. Typically, blocking
reagents are used to block non-specific hybridization. Such blocking reagents include, for instance,
sheared and denatured salmon sperm DNA at about 100-200 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 acid
sequences by virtue of the formation of hydrogen bonds betwesn complementary bases. A

hybridization complex may be formed in solution (e.g., Cgt or Ret analysis) or formed between one
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nucleic acid sequence present in solution and another nucleic acid sequence immobilized on a solid
support (e.g., paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate
to which cells or their nucleic acids have been fixed).

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

“Immune response” can refer to conditions associated with 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 systernic defense systems.

An “immunogenic fragment” is a polypeptide or oligopeptide fragment of SECP which is

capable of eliciting an immune response when introduced into a living organism, for example, a

1. The term “ir ic fragment” also includes any polypeptide or oligopeptide fragment
of SECP which is useful in any of the antibody production methods disclosed herein or known in the
art.

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

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

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

The phrases “nucleic acid” and “nucleic acid sequence” refer to a nucleotide, oligonucleotide,

polynucleotide, or any fi 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
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
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jally bind compl -y 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 SECP 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 SECP.

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

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

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

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

31



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

25

30

(147)

WO 02/079441 PCT/US02/09820

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 primess 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 js useful, in particular, for the selection of
oligonucleotides f-or microarrays. (The source code for the latter two primer selection programs may
also be obtained from thejr 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

1 Teotid

g and polynucleotide fragments. The oligonucleotides and polynucleotide fr: t

ol

identified by any of the above selection methods are useful in hybridization tec ies, for

as PCR or sequencing primers, microarray elements, or specific probes to identify fully or partially

rentary polynucleotides in a sample of nucleic acids. Methods of oligonucleotide selection are

"
P

not limited to those described above.

A “recombinant nucleic acid” is a sequence that is not naturally occurring or has a sequence
that is made by an artificial combination of two or more otherwise separated segments of sequence.
This artificial combination is often accomplished by chemical synthesis or, more commonly, by the
artificial 1 of isolated segments of nucleic acids, e.g., by genetic engineering technigues

such as those described in Sambrook, supra. The term recombinant includes nucleic acids that have
been altered solely by addition, substitution, or deletion of a portion of the nucleic acid. Frequently, a
recombinant nucleic acid may include a nucleic acid sequence operably linked to a promoter sequence.
Such a recombinant nucleic acid may be part of a vector that is used, for example, to transform a cell.
Alternatively, such recombinant nucleic acids may be part of a viral vector, e.g., based on a

ibi nucleic acid is

vaccinia virus, that could be use to vaccinate a 1 1 whetein the

Tooieal
P

1

expressed, inducing a protective in in the m

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

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

An “RNA equivalent,” in reference to a DNA sequence, is composed of the same linear
sequence of nucleotides as the reference DNA sequence with the exception that all occurrences of
the nitrogenous base thymine are replaced with uracil, and the sugar backbone is composed of ribose
instead of deoxyribose.

The term “sample” is used in its broadest sense. A sample snspected of containing SECP,
mucleic acids encoding SECP, 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 amouat of labeled A that binds to the antibody.

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

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

“Substrate” refers to any suitable rigid or semi-rigid support including merubranes, filters,
chips, slides, wafers, fibers, magnetic or nonmagnetic beads, gels, tubing, plates, polyruers,
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 “trapscript 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
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
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sequences into a prokaryotic or eukaryotic host cell. The method for transformation is selected based

on the type of host cell being transformed and ma); include, but is not limited to, bacteriophage or viral

infection, el poration, 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

1

an autonomously replicating plasmid or as part of the host chr as well as iently

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
nmucleic 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 ope alternative, 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 tr ic organisms ce plated
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. Technigues for
transferring the DNA of the present invention into such organisms are widely known and provided in
references such as Sambrook et al. (1989), supra.

A “variant” of a particular nucleic acid sequence is defined as a nucleic acid sequence having
at Jeast 40% sequence identity to the pasticular 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 Jeast 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 alternate splicing of exons during mRNA processing. The corresponding
polypeptide may possess additional functional domains or lack domains that are present in the
reference molecule. Species variants are polynucleotide sequences that vary from one species to

another. The resulting polypeptides will generally have significant amino acid identity relative to each
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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 having
at least 40% sequence identity to the particular polypeptide sequence over a certain length of one of
the polypeptide sequences using blastp with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
1999) set at default parameters. Such a pair of polypeptides may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at least 90%, at least 91%, at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence
identity over a certain defined length of one of the polypeptides.

THE INVENTION

The invention is based on the discovery of new human secreted proteins (SECP), the

polynucleotides encoding SECP, and the use of these positions for the di is, treatment, or
prevention of cell proliferative, autoimmune/inflammatory, cardiovascular, neurological, and
developmental disorders.

Table 1 summarizes the nomenclature for the full length polymcleotide and polypeptide

- o

and its corresp

sequences of the invention. Each poly 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 Incyie
polypeptide sequence number (Incyte Polypeptide 1D) as shown. Each polynucleotide sequence is

d d by both a polynucleotide sequ identification number (Polynucleotide SEQ ID NO:) and an

Incyte polypucleotide consensus sequence number (Incyte Polynucleotide ID) as shown. Column 6
shows the Incyte ID numbers of physical, full length clones cotresponding 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 colummn 3.

Table 2 shows sequences with homology to the polypeptides of the invention as identified by
BLAST analysis against the GenBank protein (genpept) database and the PROTEOME database.
Columns 1 and 2 show the polypeptide sequence identification number (Polypeptide SEQ ID NO:) and
the comresponding Incyte polypeptide sequence number (Incyte Polypeptide ID) for polypeptides of the
invention. Column 3 shows the GenBank identification number (GenBank ID NO:) of the nearest
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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 hetein.

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. Columm 4 shows potential
phosphorylation sites, and column 5 shows potential glycosylation sites, as determined by the MOTIFS
program of the GCG sequence analysis software package (Genetics Computer Group, Madison WI).
Column 6 shows amino acid residues comprising signature sequences, domains, and motifs. Column 7
shows analytical methods for protein structure/function analysis and in some cases, searchable
databases to which the analytical methods were applied.

Together, Tables 2 and 3 summarize the properties of polypeptides of the invention, and these
properties establish that the claimed polypeptides are secreted proteins. For example, SEQ ID NO:2
is 50% identical, from residue F145 to residue D308, to human StCyp (immunophilin/cyclophitin)
protein (GenBank ID g1770526) as determined by the Basic Local Alignment Search Tool (BLAST).
(See Table 2.) The BLAST probability score is 1.6e-40, which indicates the probability of obtaining
the observed polypeptide sequence alignment by chance. SEQ ID NO:2 also contains a cyclophilin
type peptidyl-prolyl cis-trans isomerase domain as determined by searching for statistically significant
matches in the hidden Markov mode] (HMM)-based PRAM database of conserved protein family
domains. (See Table 3.) Data from MOTIFS, and PROFILESCAN analyses provide further
conroborative evidence that SEQ ID NO:2 is a cyclophilin type peptidyl-prolyl cis-trans isomerase.

In an alternative example, SEQ ID NO:3 is 53% identical, from residue P223 to residue G333,
to a novel collagen protein in chicken (GenBank ID g211610) as determined by the Basic Local
Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score is 1.9e-20, which
indicates the probability of obtaining the observed polypeptide sequence alighment by chance. SEQ
ID NO:3 also contains a collagen triple helix repeat and an EGF-like domain as determined by
searching for statistically significant matches in the hidden Markov model (HMM)-based PEAM
database of conserved protein family domains. (See Table 3.) Data from BLIMPS and MOTIFS
analyses provide further corroborative evidence that SEQ ID NO:3 is a secreted protein (note that

EGF-like domains are found in proteins known to be secreted).
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TIn an alternative example, SEQ ID NO:17 is 64% identical, from residue M11 to residue Y60,
to feline major allergen I (GenBank ID g163825) as determined by the Basic Local Alignment Search
Tool (BLAST). (See Table 2.) The BLAST probability score is 1.5e-11, which indicates the
probability of obtaining the observed polypeptide sequence alignment by chance. SEQ ID NO:17 also
contains an uteroglobin family signature as determined using the ProfileScan algorithm which searches
for structural and sequence motifs as defined in the Prosite database of protein families and domains.
(See Table 3.) Data from BLIMPS and MOTIFS analyses provide further corroborative evidence
that SEQ ID NO:17 is a secreted protejn (note that “feline major allergen” (fel DI) is a protein known
to be structurally related to uterogloblin, both being secreted as mature proteins, Morgenstern, J.P., et
al., (1991) Proc. Natl. Acad. Sci. U.S.A. 88:9690-9694) .

In an alternative example, SEQ ID NO:20 is 98% identical, from residue M1 to residue N541,
domains containing protein (isoform 1) (GenBank ID £9930918) as
determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST
probability score is 3.9e-294, which indicates the probability of obtaining the observed polypeptide

Tohili

to human novel Ir

sequence alignment by chance. SEQ ID NO:20 also contains an Immunoglobulin domain as
determined by searching for statistically significant matches in the hidden Markov model (FIMM)-
‘based PFAM database of conserved protein family domains. (See Table 3.) Data from BLIMPS
analyses provide further corroborative evidence that SEQ ID NO:20 is a secreted protein (note that
“immunoglobulin domains™ ate charactetistic of mattix proteins).

In an alternative example, SEQ ID NO:23 is 76% identical, from residue M1 to residue L154
and is 39% identical, from residue G47 to residue G188, to murine adipocyte-specific protein 3
(GenBank ID g15777917) as determined by the Basic Local Alignment Search Tool (BLAST). (See
Table 2.) The BLAST probability score is 3.1e~79 and 1.3e-23, which indicate the probabilities of
obtaining the observed polypeptide sequence alignments by chance. SEQ ID NO:23 also has
homology to a human protein containing two immunoglobulin (Ig) domains, which may be involved in
protein-protein and protein-ligand i i as determined by BLAST analysis using the
PROTEOME database. SEQ ID NO:23 also contains an immunoglobulin domain (e-value: 3.6e-3) as
determined by searching for statistically significant matches in the hidden Markov model (FIMM)-
‘based PFAM database of conserved protein family domains.

SEQ ID NO:1, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8,
SEQ ID NO:9 , SEQ ID NO: 10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14,
SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:22,
SEQ ID NO:24, and SEQ ID NO:25 were analyzed and annotated in a similar manner. The
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algorithms and parameters for the analysis of SEQ ID NO:1-25 are described in Table 7.

As shown in Table 4, the fall length polynncleotide sequences of the present invention were
assembled using cDNA sequences or coding (exon) sequences derived from genomic DNA, or any
combination of these two types of sequences. Column 1 lists the polynucleotide sequence

identification number (Polynucleotide SEQ ID NO:), the corresponding Incyte pol leotide

consensus sequence number (Incyte ID) for each polynucleotide of the invention, and the length of
each polynucleotide sequence in basepairs. Column 2 shows the nucleotide start (5') and stop (3")
positions of the cDNA and/or genomic sequences used to assemble the full length polynucleotide
sequences of the invention, and of fragments of the polynucleotide sequences which are useful, for
example, in hybridization or amplification technologies that identify SEQ ID NO:26-50 or that
distinguish between SEQ ID NO:26-50 and related polynucleotide sequences.

The polynucleotide fragments described in Column 2 of Table 4 may refer specifically, for
example, to Incyte cDNAs derived from tissue-specific cDNA libraries or from pooled cDNA
libraries. Alternatively, the polynucleotide fragments described in column 2 may refer to GenBank
cDNAs or ESTs which contributed to the assembly of the full length polynucleotide sequences. In
addition, the polynucleotide fragments described in column 2 may identify sequences derived from the
ENSEMBL (The Sanger Centre, Cambridge, UK) database (i.e., those sequences inchuding 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 desctibed in
columm 2 may refer to assemblages of both cDNA and Genscan-predicted exons brought together by
an “exon stitching” algorithm. For example, a polynucleotide sequence identified as
FL_XXXXXX N, N, YYYYY N, N, represents a “stitched” sequence in which XXXXXX is the
identification number of the cluster of sequences to which the algorithm was applied, and YYYYY is the
number of the prediction generated by the algorithm, and N, , ; , if present, represent specitic exons
that may have been manually edited during analysis (See Bxample V). Alternatively, the
polynucleotide fragments in column 2 may refer to assemblages of exons brought together by an
“exon-stretching” algorithm. For example, a polynucleotide sequence identified as
FLXXXXXX_gAAAAA_gBBBBB_1_Nis 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,
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and N referring to specific exons (See Example V). In instances where a RefSeq sequence was used
as a protein homolog for the “exon-stretching” algorithm, a RefSeq identifier (denoted by “NM,”
“NP,” or “NT”) may be used in place of the GenBank identifier (i.e., gBBBBB).

Alternatively, a prefix identifies component sequences that were hand-edited, predicted from
genomic DNA sequences, or derived from a combination of sequence analysis methods. The

following Table lists les of

P P !

prefixes and corresponding sequence analysis

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

Prefix Type of analysis and/or examples of programs

GNN, GFG, | Exon prediction from genomic sequences using, for example,
ENST GENSCAN (Stanford University, CA, USA) or FGENES
(Computer Genomics Group, The Sanger Centre, Cambridge, UK).

GBI Hand-edited analysis of genomic sequences,
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 polynucleotide
sequences which were assembled using Incyte cDNA sequences. The representative cDNA library
is the Incyte cDNA library which is most frequently represented by the Incyte cDNA sequences
which were used to assemble and confirm the above polynucleotide sequences. The tissues and
vectors which were used to construct the cDNA libraties shown in Table 5 are described in Table 6.

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

The invention also encompasses polynucleotides which encode SECP. In a particular
embodiment, the invention encompasses a polynucleotide sequence comprising a sequence selected
from the group consisting of SEQ ID NO:26-50, which encodes SECP. The polynucleotide sequences
of SEQ ID NO:26-50, as presented in the Sequence Listing, embrace the equivalent RNA sequences,
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wherein occurrences of the nitrogenous base thymine are replaced with uracil, and the sugar
backbone is composed of ribose instead of deoxyribose.

, The invention also encompasses a variant of a polynucleotide sequence encoding SECP. In
particular, such a variant polynucleotide sequence will have at least about 70%, or alternatively at least
about 85%, or even at least about 95% polynucleotide sequence identity to the polynucleotide

sequence encoding SECP. A particular aspect of the invention encompasses a variant of a

polynucleotide seq comprising a seq lected from the group consisting of SEQ ID NO:26-

50 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:26-50. Any one of the polynucleotide variants described above can encode an amino acid

sequence which ins at least one functional or structural characteristic of SECP.

In addition, or. in the alternative, a polynucleotide variant of the invention is a splice variant of a
polynucleotide sequence encoding SECP. A splice variant may have portions which have significant
sequence identity to the polynucleotide sequence encoding SECP, but will generally have a greater or
lesser number of polynucleotides due to additions or deletions of blocks of sequence arising from
alternate splicing of exons during mRNA processing. A splice variant may have less than about 70%,
or alternatively less than about 60%, or alternatively less than about 50% polynucleotide sequence
identity to the polynucleotide sequence encoding SECP over its entire length; however, portions of the
splice variant will have at least about 70%, or alternatively at least about 85%, or alternatively at least
about 95%, or alternatively 100% polynucleotide sequence identity to portions of the polynucleotide
sequence encoding SECP. For example, a polynucleotide comprising a sequence of SEQ ID NO:48 is
a splice variant of a polynucleotide comprising a sequence of SEQ ID NO:29; a polynucleotide
comprising a sequence of SEQ ID NO:49 is a splice variant of a polynucleotide comprising a sequence
of SEQ ID NO:43; and a polynucleotide comprising a sequence of SEQ ID NO:50 is a splice variant
of a polyhucleotide comprising a sequence of SEQ ID NO:47. Any one of the splice variants
described above can encode an amino acid sequence which contains at least one functional or
structural characteristic of SECP.

It will be appreciated by those skilled in the art that as a result of the degeneracy of the
genetic code, a multitude of polynucleotide sequences encoding SECP, some bearing minimal similarity
to the polynucleotide sequences of any known and natura]ly 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 sequencs of
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naturally occurring SECP, and all such variations are to be considered as being specifically disclosed.

Although nucleotide sequences which encode SECP and its variants are generally capable of
hybridizing to the nucleotide sequence of the naturally occurring SECP under appropriately selected
conditions of stringency, it may be advantageous to produce nucleotide sequences encoding SECP or
its derivatives possessing a substantially different codon usage, e.g., inclusjion of non-naturally
occurting 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 pucleotide
sequence encoding SECP and its derivatives without altering the encoded amine 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 DNA sequences which encode SECP and
SECP derivatives, or fragments thereof, entirely by synthetic chemistry. After production, the
synthetic sequence may be inserted into any of the many available expression vectors and cell systems
using reagents well known in the art. Moreover, synthetic chemisiry may be used to introduce
mutations into a sequence encoding SECP or any fragment thereof.

Also encompassed by the invention are polynucleotide sequences that are capable of
hybridizing to the claimed polynucleotide sequences, and, in particular, to those shown in SEQ ID
NO:26-50 and fragments thereof under various conditions of stringency. (See, e.g., Wahl, G.M. and
S.L. Berger (1987) Methods Enzymol. 152:399-407; Kimmel, A.R. (1987) Methods Enzymol. 152:507-
511.) Hybridization conditions, including ling and wash conditions, are described in “Definitions.”

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

The nucleic acid sequences encoding SECP may be extended utilizing a partial nucleotide
sequence and employing vatious PCR-based methods known in the art to detect upstream sequences,
such as promoters and regulatory elements. For example, one method which may be employed,
restriction-site PCR, uses universal and nested primers to amplify unknown sequence from genomic
DNA within a cloning vector. (See, ¢.g., Sarkar, G. (1993) PCR Methods Applic. 2:318-322.)
Another method, inverse PCR, uses primers that extend in divergent directions to amplify unknown
sequence from a circularized template. The template is derived from restriction fragments comprising
aknown genomic locus and surrounding sequences. (See, ¢.g., Triglia, T. et al, (1988) Nucleic Acids
Res. 16:8186.) A third method, capture PCR, involves PCR amplification of DNA fragments adjacent
to known sequences in human and yeast artificial chromosome DNA. (See, e.g., Lagerstrom, M. et
al. (1991) PCR Methods Applic. 1:111-119.) In this method, multiple restriction enzyme digestions and
Tligations may be used to insert an engineered double-stranded sequence into ';.negion of unknown
sequence before performing PCR. Other methods which may be used to retrieve unknown sequences
are known in the art. (See, e.g., Parker, ].D. et al. (1991) Nucleic Acids Res. 19:3055-3060).
Additionally, one may use PCR, nested primers, and PROMOTERFINDER libraries (Clontech, Palo
Alto CA) to walk genomic DNA. This procedure avoids the need to screen libraries and is useful in
finding intron/exon junctions. For all PCR-based methods, primers may be designed using
commercially available software, such as OLIGO 4.06 primer analysis software (National
Biosciences, Plymouth MN) or another appropriate program, to be about 22 to 30 nucleotides in length,
to have a GC content of about 50% or more, and to anneal to the template at temperatures of abont
68°C 1o 72°C.

‘When screening for full length cDNAs, it is preferable to use libraries that have been
size-selected to inclnde larger cDNAs. In addition, random-primed libraries, which often include
sequences containing the 5' regions of genes, are preferable for situations in which an olige d(T)
library does not yield a full-length cDNA. Genomic libraries may be useful for extension of scquence
into 5’ non-transcribed regulatory regions.

Capillary electrophoresis systems which are commercially available may be used to analyze

the size or confirm the nucleotide seq 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
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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 cdmputer
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 i ion, polynucleotide sequences or fragments thereof which

encode SECP may be cloned in recombinant DNA molecules that direct expression of SECP, or
fragments or functional equivalents thereof, in appropriate host cells. Due to the inherent degeneracy
of the genetic code, other DNA sequences which encode substantially the same or a functionally
equivalent amino acid sequence may be produced and used to express SECP.

The nucleotide sequences of the present invention can be engineered using methods generally
known in the art in order to alter SECP-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; Chuistians, 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 bielogical properties of SECP, such as its biological or enzymatic activity or its ability to bind to
other molecules or compounds. DNA shuifling is a process by which a library of gene variants is
produced using PCR-mediated recombination of gene fragments. The library is ﬂ.len 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 embodi sequences ding SECP may be synthesized, in whole or in part,

using chemical methods well known in the art. (See, e.g., Caruthers, MLH. et al. (1980) Nucleic Acids
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Symp. Ser. 7:215-223; and Horn, T. et al. (1980) Nucleic Acids Symp. Ser, 7:225-232.) Alternatively,
SECP itself or a fragment thereof may be synthesized using chemical methods. For example, peptide
synthesis can be performed using various solution-phase or solid-phase techniques. (See, e.g.,
Creighton, T. (1984) Proteins, Structures and Molecular Properties, WH Freeman, New York NY, pp.
55-60; and Roberge, J.Y. et al. (1995) Science 269:202-204.) Automated synthesis may be achieved
using the ABI 431A peptide synthesizer (Applied Biosystems). Additionally, the amino acid sequence
of SECP, 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 baving a
sequence of a naturally occusting polypeptide.

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

In order to express a biologically active SECP, the nucleotide sequences encoding SECP or

derivatives thereof may be inserted into an appropriate expression vector, Le., a vector which contains

the 'y el for tr: iptional and translational control of the inserted coding sequence in
a suitable host. These clements include regulatory sequences, such as enhancers, constitutive and
inducible promoters, and 5’ and 3’ untranslated regions in the vector and in polynucleotide sequences
encoding SECP. Such elements may vary in their strength and specificity. Specific initiation signals
may also be used to achieve more efficient translation of sequences encoding SECP. Such signals
include the ATG initiation codon and adjacent sequences, e.g. the Kozak sequence. In cases where
sequences encoding SECP and its injtiation 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

Iational al

by the vector. Ex tr. and initiation codons may be of various origins, both

natural and synthetic. The efficiency of expression may be enhanced by the inclusion of enhancers
appropriate for the particular host cell system used. (See, e.g., Scharf, D. et al. (1994) Results Probl.
Cell Differ. 20:125-162.)

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

clements. These methods include in vitro recombinant DNA tecl;\niquES, synthetic techniques, and in

vivo genetic recombination. (See, e.g., Sarmbrook, J. et al. (1989) Molecular Cloning, A Laboratory
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Manual, Cold Spring Harbor Press, Plainview NY, ch. 4, 8, and 16-17; Ausubel, F.M. et al. (1995)
Current Protocols in Molecular Biology, John Wiley & Sons, New York NY, ch. 9, 13, and 16.)

A variety of expression vector/host systems may be utilized to contain and express sequences
encoding SECP. 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. (See, e.g., Sambrook, supra; Ausubel, supra; Van Heeke, G. and S.M. Schuster
(1989) J. Biol. Chem. 264:5503-5509; Engelhard, E.K. et al. (1994) Proc. Natl. Acad. Sci. USA
91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945; Takamatsu, N. (1987) EMBO
1. 6:307-311; The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New
York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Natl. Acad. Sci. USA 81:3655-3659; and
Harrington, J.J. et al. (1997) Nat. Genet. 15:345-355.) Expression vectors derived from retroviruses,
adenoviruses, or herpes or vaccinia virnses, or from various bacterial plasmids, may be used for
delivery of nucleotide sequences to the targeted organ, tissue, or cell population. (See, e.g., Di Nicola,
M. et al. (1998) Cancer Gen. Ther. 5(6):350-356; Yu, M. et al. (1993) Proc. Natl. Acad. Sci. USA
90(13):6340-6344; Buller, R.M. et al. (1985) Nature 317(6040):813-815; McGregor, D.P. et al. (1994)
Mol. Immunol. 31(3):219-226; and Verma, LM. and N, Somia (1997) Nature 389:239-242.) The
invention is not limited by the host cell employed.

In bacterial systemns, a number of cloning and expression vectors may be selected depending
upon the use intended for polynucleotide sequences enceding SECP. For example, routine cloning,
subcloning, and propagation of polynucleotide sequences encoding SECP can be achieved using a
multifunctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT1

plasmid (Life Technologies). Ligation of sequences encoding SECP into the vector’s multiple cloning
site disrupts the lacZ gene, allowing a colorimetric screening procedure for identification of
transformed bacteria containing recombinant molecules. In addition, these vectors may be useful for
in vitro transcription, dideoxy sequencing, single strand rescue with helper phage, and creation. of
nested deletions in the cloned sequence. (See, e.g., Van Heeke, G. and S.M. Schuster (1989) J. Biol.
Chem. 264:5503-5509.) When large quantities of SECP are needed, e.g. for the production of

antibodies, vectors which direct high level expression of SECP 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 SECP. A number of vectors
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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 cither the sectetion or intracellilar retention of expressed proteins and enable integration
of foreign sequences into the host genome for stable propagation. (See, e.g., Ausubel, 1995, supra;
Bitter, G.A. et al. (1987) Methods Enzymol. 153:516-544; and Scorer, C.A. et al. (1994)
Bio/Technology 12:181-184.)

Plant sfstems may also be used for expression of SECP. Transcription of sequences
encoding SECP may be driven by viral prototers, 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 bensed. (See, e.g., Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Broglie, R. et al.
(1984) Science 224:838-843; and Winter, I. 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. (See, ¢.g., The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill,
New York NY, pp. 191-196.)

In maromalian cells, a number of viral-based expression systems may be utilized. In cases
where an adenovirus is used as an expression vector, sequences encoding SECP 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 SECP in host cells. (See, e.g., 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 i jon in lian host cells. SV40 or EBV-

P

based vectors may also be used for high-level protein e%pression.

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

For long term production of recombinant proteins in lian sy , stable expression of

SECP in cell lines is preferred. For example, sequences encoding SECP 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 vectot, cells may be allowed to gtow for about 1 to 2 days in enriched media before
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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 & and apr- cells, respectively. (See, e.g., Wigler, M. et
al. (1977) Cell 11:223-232; Lowy, L et al. (1980) Cell 22:817-823.) Also, antimetabolite, antibiotic, or
herbicide resistance can be used as the basis for selection. For example, dhfr confers resistance to
methotreXate; neo confers resistance to the aminoglycosides neomycin and G-418; and als and pat
confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively. (See, e.g.,
‘Wigler, M. et al. (1980) Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. et al. (1981)
J. Mol. Biol. 150:1-14.) Additional selectable genes have been described, e.g., trpB and hisD, which
alter cellular requirements for metabolites. (See, e.g., Hartman, S.C. and R.C. Mulligan (1988) Proc.
Natl. Acad. Sci. USA 85:8047-8051.) Visible markets, e.g., anthocyanins, green fluorescent proteins
(GFP; Clontech), B glucuronidase and its substrate B-glucuronide, or luciferase and its substrate
luciferin may be used. These markers can be nsed not only to identify transtormants, but also to
quantify the amount of transient or stable protein expression attributable to a specific vector system.
(See, e.g., Rhodes, C.A. (1995) Methods Mol. Biol. 55:121-131.)

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

In general, host cells that contain the nucleic acid sequence encoding SECP and that express
SECP 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 imtnunoassay 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 SECP using either
specific polyclonal or menoclonal antibodies are known in the art. Examples of such technigues
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include enzyme-linked immunosorbent assays (ELISAs), radioimmunoassays (RIAs), and

fluorescence activated cell sorting (FACS). A two-site, monoclonal-based immunoassay utilizing
monoclonal antibodies reactive to two non-interfering epitopes on SECP is preferred, but a competitive
binding assay may be employed. These and other assays are well known in the art. (See, e.g.,
Hampton, R. et al. (1990) Serological Methods. a Laboratory Manual, APS Press, St. Paul MN, Sect.
IV; Coligan, J.E. et al. (1997) Current Protocols in Immunology, Greene Pub. Associates and Wiley-
Interscience, New York NY; and Pound, J.D. (1998) Inmunochemical Protocols, Humana Press,
Totowa NJ.)

A wide variety of Jabels 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 po]ynuclm{ides encoding SECP include
oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled nucleotide.
Alternatively, the sequences encoding SECP, 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 aud labeled nucleotides. These procedures may be conducted using a variety
of commercially available kits, such as those provided by Amersham Pharmacia Biotech, Promega
(Madison WI), and US Biochemical. * Suitable reporter molecules or labels whic.h may be used for

ease of d ion include radi lid fluorescent, chemiluminescent, or chromogenic

agents, as well as substrates, cof: inhibil magnetic particles, and the like.

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

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

In another embodiment of the invention, natural, modified, or recombinant nucleic acid
sequences encoding SECP 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 SECP protein
containing a heterologous moiety that can be recognized by a commercially available antibody may
facilitate the screening of peptide libraries for inhibitors of SECP activity. Heterologous protein and
peptide moieties may also facilitate purification of fusjon proteins using commercially available affinity
matrices. Such moieties include, but are not limited to, glutathione S-transferase (GST), maltose
binding protein (MBP), thioredoxin (X1x), 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 hemagghitinin (HA) enable immunoaffinity purification of fusion
proteins using commercially available monoclonal and polyclonal antibodies that specifically recognize
these epitope tags. A fusion protein may also be engineered to contain a proteolytic cleavage site

located between the SECP encoding sequence and the 1 protein seq so that SECP

. may be cleaved away from the heterologous moiety following purification. Methods for fusion protein

expression and purification are discussed in Ausubel (1995, supra, ch, 10). A variety of commercially
available kits may also be used to facilitate expression and purification of fusion proteins.

In a further embodiment of the invention, synthesis of radiolabeled SECP 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 promotess. Translation takes place in the presence of a radiolabeled amino acid
precursor, for example, 3S-methionine.

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

In one embodiment, the compound thus identified is closely related to the natural ligand of
SECP, e.g., a ligand or fragment thereof, a natural substrate, a structural or fanctional mimetic, or a
natural binding partuer. (See, ¢.g., Coligan, I.E. et al. (1991) Current Protocols in Immunology 1(2):
Chapter 5.) Similarly, the compound can be closely related to the natural receptor to which SECP
binds, or to at least a fragment of the receptor, e.g., the ligand binding site. In either case, the
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compound can be rationally designed using known techniques. In one embodiment, screening for
these compounds involves producing appropriate cells which express SECP, either as a secreted
protein or on the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E.
coli. Cells expressing SECP or cell membrane fractions which contain SECP are then contacted with
a test compound and binding, stimulation, or inhibition of activity of either SECP 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 SECP, either in solution
or affixed to a solid support, and detecting the binding of SECP to the compound. Alternatively, the
assay may detect or measure binding of a test compound in the presence of a labeled competitor.
Additionally, the assay may be carried out using cell-free preparations, chemical libraries, or natural
product mixtures, and the test compound(s) may be free in solution or affixed to a solid support.

SECP of the present invention or fragments thereof may be used to screen for compounds
that modulate the activity of SECP. Such compounds may include agonists, antagonists, or partial or
inverse agonists. In one embodiment, an assay is performed under conditions permissive for SECP
activity, wherein SECP is combined with at least one test compound, and the activity of SECP in the
presence of a test compound is compared with the activity of SECP in the absence of the test
compound. A change in the activity of SECP in the presence of the test compound is indicative of a
compound that modulates the activity of SECP. Alternatively, a test wﬁpound is combined with an in
vitro or cell-free system comprising SECP under conditions suitable for SECP activity, and the assay -
is performed. In either of these assays, a test compound which modulates the activity of SECP 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 SECP 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/SvJ cell line, are derived from the early mouse embryo and
grown in culture. The ES cells are transformed with a vector containing the gene of interest disrupted
by a marker gene, 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
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system to knockout a gene of interest in a tissne- 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 anirnals thus generated may be tested with potential therapeutic or toxic agents.

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

human blastocysts. Human ES cells have the potential to diffetentiate 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 SECP 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 ding SECP 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 SECP, e.g., by secreting SECP 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.

1

regions of SECP and secreted proteins, In addition, of tissues e ing SECP are normal

P

and cancerous breast tissues, and normal and cancerous colon tissues, and also can be found in Table
6. Therefore, SECP appears to play a role in cell proliferative, autoimmune/inflammatory,
cardiovascular, neurological, and developmental disorders. In the treatment of disorders associated

with increased SECP expression or activity, it is desirable to decrease the expression or activity of

SECP. In the treatment of disord iated with d d SECP expression or activity, it is
desirable to increase the expression or activity of SECP.

Therefore, in one embodiment, SECP 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 SECP.
Examples of such disordets include, but are not limited to, a cell proliferative disorder such as actinic
Kkeratosis, arteriosclerosis, atherosclerosis, bursitis, cirthosis, hepatitis, mixed comnective tissue disease

(MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis, primary
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thrombocythemia, and cancers including adenocarcinoma, leukemia, lymphoma, melanoma, myeloma,
sarcoma, teratocarcinoma, and, in particular, a cancer of the adrenal gland, bladder, bone, bone
marrow, brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung,
muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thynus,

thyroid, and uterus; an autofmmune/inflammatory disorder such as di deficiency

syndrome (AIDS), Addison’s disease, adult respiratory distress syndrome, allergies, ankylosing
spondylitis, amyloidosis, anemia, asthma, atherosclerosis, autoimmune hemolytic anemia, autoimmune
thyroiditis, autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED)), bropchitis,
cholecystitis, contact dermatitis, Crohn's disease, atopic dermuatitis, dermatomyositis, diabetes mellitus,
emphysema, episodic lymphopenia with Iymphocytotoxins, erythroblastosis fetalis, erythema nodosum,
atrophic gastritis, glomerulonephritis, Goodpasture’s syndrome, gout, Graves’ discase, Hashimoto’s

thyroiditis, hypereosinophilia, irritable bowel synd: Itiple scl b thenia gravis,
myocardial or pericardial inflammation, thritis, osteoporosis, p itis, polymyositis, psoriasis,
Reiter’s syndrome, theumatoid arthritis, scleroderma, Sjégren’s synd: ystemi iphylaxis,
ystemic Jupus erytt systemic hy ytopenic purpura, ulcerative colitis, uveitis,

3 1
P

bacterial, fungal, parasitic, protozoal, and helminthic infections, and trauma; a cardiovascular disorder

Werner s;

of cancer, h dialysis, and ext poreal circulation, viral,

such as congestive heart failure, ischemic heart disease, angina pectoris, myocardial infarction,
hypertensive heart disease, degenerative valvalar heart disease, calcific aortic valve stenosis,
congenitally bicuspid aertic valve, mitral annular calcification, mitral valve prolapse, theumatic fever
and theumatic heart disease, infective endocarditis, nonbacterial thrombotic endocarditis, endocarditis
of systemic lupus erythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis,

lastic heart discase, ital heart disease, complications of cardiac trausplantation,

P
arteriovenous fistula, atherosclerosis, hypertension, vasculitis, Raynaud's disease, aneurysins, arterial

dissections, varicose veins, thrombophlebitis and phlebothrombosis, vascular tumors, and complications
of thrombolysis, balloon

neurological disorder such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neoplasms,

plasty, vascular replacement, and coronary artery bypass graft surgery; a
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
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syndrome, fatal familial insomnia, nutritional and metabolic diseases of the nervous system,

hell PRI s o

nenrofibromatosis, tuberous sclerosis, ¢ inal hemangiobl: Ssis, encep t

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 nenromuscular
disorders, peripheral nervous system disorders, dermatomyositis and polymyositis, inherited, metabolic,
endocrine, and toxic myopathies, myasthenia gravis, periodic paralysis, mental disorders including

mood, anxiety, and schizophrenic disorders, 1 affective disorder (SAD), akathesia, aronesia,

catatonia, diabetic neuropathy, tardive dyskinesia, dystonias, paranoid psychoses, postherpetic

neuralgia, Tourette’s disorder, progressive upranuclear palsy, corti 1 degeneration, and familial

frontotemporal dementia; and a developmental disorder such as renal tubular acidosis, anemia,

Cushing’s syndrome, achondroplastic dwarfism, Duch and Becker muscular dystrophy, epilepsy,

P

gonadal dysgenesis, WAGR syndrome (Wilins’ 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
neurotibromatosis, hypothyroidism, hydrocephalus, seizure disorders such as Syndenham's chorea and
cerebral palsy, spina bifida, anencephaly, craniorachischisis, congenital glaucoma, cataract, and
sensorineural hearing loss.

Tn another embodiment, a vector capable of expressing SECP 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 SECP including, but not Iimited to, those described above.

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

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

In a further embodiment, an antagonist of SECP may be administered to a subject to treat or
prevent a disorder associated with increased expression or activity of SECP. Examples of such
disorders include, but are not limited to, those cell proliferative, antoimmune/inflammatory,
cardiovascular, neurological, and developmental disorders, described above. In one aspect, an

antibody which specitically binds SECP may be used directly as an antagonist or indirectly as a
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targeting or delivery mechanism for bringing a pharmacentical agent to cells or tissues which express

- SECP.

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

In other embodiments, any of the proteins, autagonists, antibodies, agonists, complementary
sequences, or vectors of the invention may be administered in combination with other appropriate
therapeutic agents. Selection of the appropriate agents for use in combination therapy may be made
by one of ordinary skill in the art, according to conventional pharmaceutical principles. The
combination of therapeutic agents may act synergistically to effect the treatment or prevention of the
vatious 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 SECP may be produced using methods which are generally known in the art.
In particular, purified SECP may be used to produce antibodjes or to screen libraries of
pharmaceutical agents to identify those which specifically bind SECP. Antibodies to SECP may also
be generated using methods that are well known in the art. Such antibodies may include, but are not
limited to, polyclonal, monoclonal, chimeric, and single chain antibodies, Fab fragments, and fragments
produced by a Fab expression library. Neutralizing antibodies (i.e., those which inhibit dimer
formation) are generally preferred for therapentic use. Single chain antibodies (e.g., from camels or
llamas) may be potent enzyme inhibitors and may have advantages in the design of peptide mimetics,
and in the development of immuno-adsorbents and biosensors (Muyldermans, S. (2001) J. 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 SECP or with any

fragment or oligopeptide thereof which has immmunogenic properties. Depending on the host species,

various adjuvants may be used to i i logical resp 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
.adjuvams used in humans, BCG (bacilli Calmstte-Guerin) and Corynebacterium parvum are especially
preferable.

It is preferred that the oligopeptides, peptides, or fragments used to induce zmtiimdies to SECP
have an amino acid sequence consisting of at least about 5 amino acids, and generally will consist of at

Jeast about 10 amino acids. It is also preferable that these oligopeptides, peptides, or fragments are
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identical to a portion of the amino acid sequence of the natural protein. Short stretches of SECP
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 SECP 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. (See, e.g., Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al. (1985) 1.
Immunol. Methods 81:31-42; Cote, R.J. et al. (1983) Proc. Natl. Acad. Sci. USA 80:2026-2030; and
Cole, S.P. et al. (1984) Mol. Cell Biol. 62:109-120.)

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

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

or by screening immunoglobulin libraties or panels of highly specific binding reagents as disclosed in
the literature. (See, e.g., Orlandi, R. et al. (1989) Proc. Natl. Acad. Sci. USA 86:3833-3837; Winter,
G. et al. (1991) Nature 349:293-299.)

Antibody fragments which contain specific binding sites for SECP may also be generated.
For example, such fragments include, but are not limited to, F(ab"), fragments produced by pepsin
digestion of the antibody molecule and Fab fragments generated by reducing the disulfide bridges of
the F(ab")2 fragments. Alternatively, Fab expression libraries may be constructed to allow rapid and
easy identification of monoclonal Fab fragments with the desired specificity. (See, e.g., Huse, W.D.
et al. (1989) Science 246:1275-1281.)

Various immunoassays may be used for screening to identify antibodies having the desired

specificity. N p 1s for itive binding or immunoradiometric assays using either

polyclonal or monocional antibodies with established specificities are well known in the art. Such

immmunoassays typically involve the r of ¢ lex fc ion between SECP and its

P

specific antibody. A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive
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to two pon-interfering SECP 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 SECP. Affinity is expressed as an association
constant, K,, which is defined as the molar concentration of SECP-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 hetx in their affinities for

multiple SECP epitopes, represents the average affinity, or avidity, of the antibodies for SECP. The
K, determined for a preparation of monoclonal antibodies, which are monospecific for a particular
SECP epitope, represents a true measure of affinity. High-affinity antibody preparations with K,
ranging from about 10° to 102 L/mole are preferred for use in immunoassays in which the SECP-
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 SECP, preferably in active form, from the anttbody
(Catty, D. (1988) Antibodies, Volume I: A Practical Approach, IRL Press, Washington DC; Liddell,
J.E. and A. Cryer (1991) A Praciical 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 pre[}ataﬁoﬂ containing at least 1-2 mg specific antibody/ml, preferably 5-10 mg
specific antibody/ml, is generally employed in procedures requiring precipitation of SECP-antibody
complexes. Procedures for evaluating antibody specificity, titer, and avidity, and guidelines for
antibody quality and usage in various applications, are generaily available. (See, e.g., Catty, supra, and
Coligan et al. supra.) )

In another embodiment of the invention, the polynucleotides encoding SECP, or any fragment

or complement thereof, may be used for therapeutic purposes. In one aspect, modifications of gene

> jon can be achieved by designing compk 'y sequences or antisense molecules (DNA,

P

RNA, PNA, or modified oligonucleotides) to the coding or regulatory regions of the gene encoding

SECP. Such technology is well known in the art, and antisense oli leotides or larger fi

can be designed from various locations along the coding or control regions of sequences encoding

SECP. (See, e.g., Agrawal, S., ed. (1996) Antisense Therapeutics, Humana Press Inc., Totawa NI.)
In therapeutic use, any gene delivery system suitable for introduction of the antisense

sequences into appropriate target cells can be used. Antisense sequences can be delivered
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intracellularly in the form of an expression plasmid which, upon trapscription, produces a sequence
complementary to at least a portion of the cellular sequence encoding the target protein. (See, e.g.,
Slater, J.E. et al. (1998) J. Allergy Clin. Tmmunol. 102(3):469-475; and Scanlon, K.J. et al. (1995)
9(13):1288-1296.) Antisense sequences cai also be introduced intracellulatly through the use of viral
Vectors, such as retrovirus and adeno-associated virus vectors. (See, e.g., Miller, AD. (1990) Blood
76:271; Ausubel, supra; Uckett, W. and W. Walther (1994) Pharmacol. Ther. 63(3):323-347.) Other
gene delivery mechanisms include liposome-derived systems, artificial viral envelopes, and other
systems known in the art. (See, e.g., Rossi, J.J. (1995) Br. Med. Bull, 51(1):217-225; Boado, R.J. et
al. (1998) J. Pharm. Sci. 87(11):1308-1315; and Morzis, M.C. et al. (1997) Nucleic Acids Res.
25(14):2730-2736.)

In another embodiment of the invention, polynucleotides encoding SECP 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 charactetized by X-
linked inheritance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined
immunodeficiency syndrome associated with an inherited adenosine deami (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)), (i)
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 p ion against intr I ites (¢.g.,

P

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 SECP expression or regulation causes disease, the expression of
SECP 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
SECP are treated by constructing mammalian expression vectors encoding SECP and introducing
these vectors by mechanical means into SECP-deficient cells. Mechanical transfer technologies for

use with cells in vivo or ex vitro include (i) direct DNA microinjection into individual cells, (ii) ballistic
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gold particle delivery, (jii) 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) Cuzr. Opin.
Biotechnol. 9:445-450). ’

Expression vectors that may be effective for the expression of SECP 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 Jolia CA),
and PTET-OFF, PTET-ON, PTRE2, PTRE2-LUC, PTK-HYG (Clontech, Palo Alto CA). SECP
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-regniated 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 (jii) a tissue-specific promoter or the native promoter of the endogenous
gene encoding SECP from a normal individual.

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

tandardized mammalian fection protocols.

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

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

required for efficient vector propagation. Retrovirus vectors (e.g., PFB and PFBNEQ) are
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
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receptors on the target cells or a promiscuous envelope protein such as VSVg (Armentano, D. et al.
(1987) J. Virol. 61:1647-1650; Bender, MLA. 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 Rige (“Method for obtaining
retrovirus packaging cell lines producing high transducing efficiency retroviral supernatant”) discloses
amethod for obtaining retrovirus packaging cell lines and is hereby incorporated by reference.
Propagation of retrovirus vectors, transduction of a population of cells (e.g., CD4* T-cells), and the
return of transduced cells to a patient are procedures well known to persons skilled in the art of gene
therapy and have been well documented (Ranga, U. et al. (1997) J. Virol. 71:7020-7029; Bauer, G. et
al. (1997) Blood 89:2259-2267; Bonyhadi, M.L. (1997) J. Virol. 71:4707-4716; Ranga, U. et al. (1998)
Proc. Natl, Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:2283-2290).

In the alternative, an adenovirms-based gene therapy delivery system is used to deliver
polynucleotides encoding SECP to cells which have one or more genetic abnormalities with respect to
the expression of SECP. The construction and packaging of adenovirus-based vectors are well
known to those with ordinary skill in the art. Replication defective adenovirus vectors have proven to
be versatile for importing genes encoding immunoregulatory proteins into intact islets in the pancreas
(Csete, MLE. et al. (1995) Transplantation 27:263-268). Potentially useful adenoviral vectors are
described in U.S. Patent No. 5,707,618 to Armentano (“Adenovirus vectors for gene therapy”),
‘hereby incorporated by reference. For adenoviral vectors, see also Antinozzi, P.A. et al. (1999)
Annu. Rev. Nutr. 19:511-544 and Verma, LM. and N. Somia (1997) Nature 18:389:239-242, both
incorporated by reference herein.

In another alternative, a herpes-based, gene therapy delivery system is used to deliver
polynucleotides encoding SECP to target cells which have one or more genetic abnormalities with
respect to the expression of SECP. The use of herpes simplex virus (HSV)-based vectors may be
especially valuable for introducing SECP to cells of the central nervous system, for which HSV has a

, tropism. The construction and packaging of herpes-based vectors ate well known to those with

ordinary skill in the art. A replication-competent herpes simplex virus (HSV) type 1-based vector has
been used to deliver a reporter gene to the eyes of primates (Liu, X. et al. (1999) Exp. Eye Res.
169:385-395). The construction of a HSV-1 virus vector has also been disclosed in detail in U.S.
Patent No. 5,804,413 to DeLuca (“Herpes simplex virus strains for gene transfer), which is hereby
incorporated by reference. U.S. Patent No. 5,804,413 teaches the use of recombinant HSV d92
which consists of a genome containing at least one exogenous gene to be transferred to a cell under

the control of the appropriate promoter for purposes including human gene therapy. Also taught by
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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. VirolL 73:519-532 and Xu, H. et al.
(1994) Dev. Biol. 163:152-161, hereby incorporated by reference. The manipulation of cloned
herpesvirus sequences, the generation of recomibinant 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 alternative, an alphavirus (positive, single-stranded RNA virus) vector is used to
deliver polynucleotides encoding SECP to target cells. The biology of the prototypic alphavirus,
Semliki Forest Viras (SFV), has been studied extensively and gene transfer vectors have been based
on the SFV genome (Garoff, H. and K.-J. Li (1998) Curr. Opin. Biotechnol. 9:464-469). 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 SECP into the alphavirus
genome in place of the capsid-coding region results in the production of a large number of SECP-
coding RNAs and the synthesis of high levels of SECP in vector transduced cells. While alphavirus
infection is typically associated with cell lysis within a few days, the ability to establish a persistent
infection in hamster normal kidney cells (BHK-21) with a variant of Sindbis virus (SIN) indicates that
the lIytic 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 SECP 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. Receut therapeutic advances using triplex DNA have
been described in the literature. (See, e.g., Gee, J.E. et al. (1994) in Huber; B.E. and B.I, Catr,
Molecular and Immunologic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177.) A

\entary seq or antisense molecule may also be designed to block translation of mRNA
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‘by preventing the transcript from binding to ribosomes.

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

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 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 ribormucl

protection assays.

Complementary ribonucleic acid molecules and ribozymes of the invention may be prepared
by any method known in the art for the synthesis of nucleic acid molecules. These include techniques

PR 1 1

for ct lly ides such as solid phase phosphoramidite chemical synthesis.

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

sequences encoding SECP. 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 intracelllar stability and hali-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 endonucleases.

An additional embodiment of the invention encompasses a method for screening for a
compound which is effective in altering expression of a polynucleotide encoding SECP. 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,

1 2]

transcription factors and other polypeptide transcriptional and non:
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chenical 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 SECP

of the polynucleotide

expression or activity, a compound which specifically mhibits exp
encoding SECP may be therapeutically useful, and in the treatment of disorders associated with
decreased SECP expression or activity, a compound which specifically promotes expression of the
polynucleotide encoding SECP may be therapeutically useful.

At least one, and up to a plurality, of test compounds may be screened for effectiveness in
altering expression of a specific polynucleotide. A test compound may be obtained by any method

commonly known in the art, including chemical modification of a compound known to be effective in

altering pol leotide e i lection from an existing, commercially-available or proprietary

library of naturall ring 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
polymucleotide encoding SECP is exposed to at least one test compound thus obtained. The sample
may comprise, for example, an intact or permeabilized cell, or an in vitro cell-free or reconstituted
‘biochemical system. Alterations in the expression of a polynucleotide encoding SECP are assayed by
any method commonly known in the art. Typically, the expression of a specific nucleotide is detected
of the

compl

by hybridization with a probe having a nucleotide y to the

Tt q!

polynucleotide encoding SECP. The amount of hybridization may be quantified, thus forming the

basis for a comparison of the ion 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 indj that the test pound 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 systemn (Atkins,
D. etal. (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, M.L. et al. (2000) Biochem. Biophys. Res. Commun.

268:8-13). A particular embodiment of the present invention involves scresning a combinatorial library

of oligonucleotides (such as deoxyrit leotides, tib Jeotides, peptide nucleic acids, and modified

C ides) for anti activity against a specific polynucleotide sequence (Braice, 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 intreducing 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
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taken from the patient and clonally propagated for autologous transplant back into that same patient.
Delivery by transfection, by liposome injections, or by polycationic amino polymers may be achieved
using methods which are well known in the art. (See, e.g., Goldman, C.K. et al. (1997) Nat.
Biotechnol. 15:462-466.)

Any of the therapeutic methods described above may be applied to any subject in need of
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 ingtedient 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 SECP,
antibodies to SECP, and mimetics, agonists, antagonists, or inhibitors of SECP.

The compositions utilized in this invention may be administered by any number of routes

including, but not limited to, oral, intravenous, intramuscular, intra-arterial, intramedullary, intrathecal,

1

‘mal, sub us, intraperitoneal, intranasal, enteral, topical,
sublingual, or rectal means. .
Compositions for pulmonary administration may be prepared in liquid or dry powder form.

These itions are generally lized 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.
etal, U.S. Patent No. 5,997,848). Pulmonary delivery has the advantage of administration without
needle injection, and obviates the need for potentially toxic penetration enhancers.

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

Specialized forms of compositions may be prepared for direct intracellular delivery of
macromolecules comprising SECP or fragments thereof. For example, liposome preparations
containing a cell-impermeable macromolecule may promote cell fusion and intracellular delivery of the
‘macromolecule. Alternatively, SECP or a fragiment 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
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transduce into the cells of all tissues, including the brain, in a mouse model system (Schwarze, S.R. et
al. (1999) Science 285:1569-1572).

For any compound, the therapeutically effective dose can be estimated initially either in cell
culture assays, e.g., of neoplastic cells, or in animal models such as mice, 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 SECP
or fragments thereof, antibodies of SECP, and i ists or inhibitors of SECP, which

ameliorates the symptomns 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 therapentically effective in 50% of the population) or LD, (the dose
lethal to 50% of the population) statistics. The dose ratio of toxic to therapeutic effects is the
therapeutic index, which can be expressed as the LD4/EDs, 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 ined in such positions is
preferably within a range of circulating concentrations that includes the EDj, 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 fi of administration, drug combination(s), tion sensitivities, and response
il £\ Y 4 P

to therapy. - Long-acting compositions may be ini d every 3 to 4 days, every week, or
biweekly depending on the half-life and clearance rate of the particular formulation.

Nottnal dosage amounts may vary from about 0.1 g to 100,000 z: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 tucleotides than for proteins or their
inhibitors. Similarly, delivery of polynucleotides or polypeptides will be specific to particular cells,

conditions, locations, etc.
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DIAGNOSTICS

In another embodiment, antibodies which specifically bind SECP may be used for the
diagnosis of disorders characterized by expression of SECP, or in assays to monitor patients being
treated with SECP or agonists, antagonists, or juhibitors of SECP. Antibodies useful for diagnostic
purposes may be prepared in the same manner as described above for therapeutics. Diagnostic
assays for SECP include methods which utilize the antibedy and a label to detect SECP 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 ate described above, are known in the art and may be used.

A variety of protocols for measuring SECP, including ELISAs, RIAs, and FACS, are known
in the art and provide a basis for diagnosing altered or abnormal levels of SECP expression. Normal
or standard values for SECP expression are established by combining body fluids or cell extracts taken

from normal lian subjecis, for le, human subjects, with antibodies to SECP under
conditions suitable for complex formation. The aount of standard complex formation may be
quantitated by various methods, such as photometric means. Quantities of SECP 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 diaghosing disease.

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

In one aspect, hybridization with PCR probes which are capable of detecting polynucleotide
sequences, including genomic sequences, encoding SECP or closely related molecules may be used to
identity nucleic acid sequences which encode SECP. 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 ideutifies only naturally occurring sequences encoding SECP, 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 SECP 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:26-50 or from
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genomic sequences including promoters, enhancers, and introns of the SECP gene.

Means for producing specific hybridization probes for DNAs encoding SECP include the
cloning of polynucleotide sequences encoding SECP or SECP derivatives into vectors for the
production of mMRNA 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
vatiety of reporter groups, for example, by radionuclides such as 2P or S, or by enzymatic labels,
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the like.
Polynucleotide sequences encoding SECP may be used for the' diagnosis of disorders
associated with expression of SECP. Examples of such disorders include, but are not limited to, a cell
proliferative disorder such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirrhosis,
Thepatitis, mixed connective tissue disease (MCTID), myelofibrosis, paroxysmal nocturnal
‘hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythemia, and cancers incliding

adenocarcinoma, leukemia, lymphoma, mel myeloma, terat i and, in
ymp y¢

particular, a cancer of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervis, gall
‘bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid,
penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus; an

autojn £l -y disorder such as acquired immunodeficiency syndrome (AIDS), Addison’s
disease, adult respiratory distress syndrome, allergies, ankylosing spondyfitis, amyloidosis, anemia,
asthma, atherosclerosis, autoimmune hemolytic anemia, autoimmune thyroiditis, auntoimmune
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
syndrorme, rheumatoid arthritis, scleroderma, Sjdgren’s syndrome, systemic anaphylaxis, systermic

ITupus erythematosus, systemic sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis, Werner

syndrome, iplications of cancer, hemodialysis, and extracorporeal citculation, viral, bacterial,

fungal, parasitic, protozoal, and helminthic infections, and trauma; a cardiovascular disorder such as
congestive heart failure, ischemic heart disease, angina pectoris, myocardial infarction, hypertensive
heart disease, degenerative valvular heart disease, calcific aortic valve stenosis, congenitally bicuspid

aortic valve, mitral annular calcification, mitral valve prolapse, theumatic fever and theumatic heart
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disease, infective endocarditis, nonbacterial thrombotic endocarditis, endocarditis of systemic lupus
erythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neoplastic heart
disease, congenital heart disease, complicatjons of cardiac transplantation, arteriovenous fistula,
atherosclerosis, hypertension, vasculitis, Raynaud’s disease, aneurysms, arterial dissections, varicose
veins, thrombophlebitis and phlebothrombosis, vascular tumors, and complications of thrombolysis,
balloon angioplasty, vascular replacement, and coronary artery bypass graft surgery; 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 nenron disorders, progressive neural muscular
atrophy, retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other demyelinating diseases,
‘bacterial and viral teningitis, brain abscess, subdural empyema, epidural abscess, suppurative
intracranial thrombophlebitis, myelitis and radiculitis, viral ceniral nervous system disease, prion
diseases including kuru, Creutzfeldi-Yakob disease, and Gerstmann-Straussler-Scheinker syndrome,

fatal familial insomnia, nutritional and metabolic discases of the nervous system, neurofibromatosis,

hell ol

inal her

tub sclerosis, c ymatosis, encephalotrigeminal syndrome, mental
retardation and other developmental disorders of the central nervous system incliding Down
syndrome, cerebral palsy, neuroskeletal disorders, autonomic nervous system disorders, cranial nerve

spinal cord di 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 supt. lear palsy, corticobasal degeneration, and familial frontotemporal

dementia; and a developmental disorder such as renal tubular acidosis, anemia, Cushing’s syndrome,

achondroplastic dwarfism, Duch and Becker muscular dystrophy, epilepsy, gonadal dysgenesis,

WAGR syndrome (Wilms’ tumeor, aniridia, genitourinary abnormalities, and mental retardation), Smith-

o 1 1

Magenis syndrome, myelodysplastic syndrome, hereditary ithelial dysplasi y

keratodermas, hereditary neuropathies such as Charcot-Marie-Tooth disease and neurofibromatosis,
Thypothyroidism, hydrocephalus, seizure disorders such as Syndenham's chorea and cerebral palsy,
spina bifida, anencephaly, craniorachischisis, congenital glaucoma, cataract, and sensorineural hearing
loss. The polynucleotide sequences encoding SECP 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 aliered SECP
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expression. Such qualitative or quantitative methods are well known in the art.

In a particular aspect, the nucleotide sequences encoding SECP may be useful in assays that
detect the presence of associated disorders, particularly those mentioned above. The nucleotide
sequences encoding SECP may be labeled by standard methods and added to a fluid or tissue sample
from a patient under conditions suitable for the formation of hybridization complexes. After a suitable
incubation period, the sample is washed and the signal is quantified and compared with a standard
value. If the amount of signal in the patient sample is significantly altered in comparison to a control

sample then the presence of altered levels of nucleotide sequences encoding SECP in the sample

indi the p of the iated 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.

1

In order to provide a basis for the di is of a di d with expression of SECP,
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 SECP, 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.

Oﬁca 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 heaith professionals to employ
preventati{re measures or aggressive treatment earlier thereby preventing the development or further
progression of the cancer.

Additional diagnostic uses for ol leotides designed from the ding SECP

I

may mvolve the use of PCR. These oligomers may be chemically synthesized, generated
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enzymatically, or produced jn vitro. Oligomers will preferably contain a fragment of a polynucleotide
encoding SECP, or a fragment of a polynucleotide complementary to the polynucleotide encoding
SECP, and will be employed under optimized conditions for identification of a specific gene or
condition. Oligomers may also be employed under less stringent conditions for detection or
quantification of closely related DNA or RNA sequences.

In a particular aspect, oligonucleotide primers derived from the polynucleotide sequences

encoding SECP may be used to detect single nucleotide polymorphisms (SNPs). SNPs are

it i ions and deletions that are a fi cause of inherited or acquired genetic disease

1!

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

a

detived from the pol; de sequences ding SECP 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 fhuids, 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-thronghput 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 granul disease. For iple, 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 transterase is iated with a high incid of peripheral neuropathy in response to the

anti-tuberculosis drug isoniazid, while a variation in. the core promoter of the ALOXS5 gene results in

diminished clinical response to treatment with an anti-asthma drug that targets the 5-lipoxygenase
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pathway. Analysis of the distribution of SNPs in different populations is useful for investigating
genetic drift, mutation, recombination, and selection, as well as for tracing the origins of populations
and their migrations. (Taylor, J.G. et al. (2001) Trends Mol. Med. 7:507-512; Kwok, P.-Y. and Z. Gu
(1999) Mol. Med. Today 5:538-543; Nowotny, P. et al. (2001) Curr. Opin. Neurobiol. 11:637-641.)

Methods which may also be used to quantify the expression of SECP include radiolabeling or
biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating results from
standard curves. (See, e.g., 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 les may be

P

accelerated by ranning the assay in a high-thronghput format where the oligomer or polynucleotide of
interest is presented in varjous dilutions and a spectrophotometric or colorimetric response gives rapid
quantitation.

In forther embodiments, oli leotides or longer fr derived from any of the

polynucleotide sequences described herein may be used as elements on a microarray. The microarray
can be used in transcript imaging techniques which monitor the relative expression levels of large
numbers of genes simultaneously as described below. The microarray may also be used to identify
genetic variants, mutations, and polymorphisms. This information may be used to determine gene
fonction, to understand the genetic basis of a disorder, to diagnose a disorder, to monitor
progression/regression of disease as a function of gene expression, and to develop and monitor the
activities of therapeutic agents in the treatment of disease. In particular, this information may be used
to develop a pharmacogenomic profile of a patient in order to select the most appropriate and effective
treatment regimen for that patient. For example, therapeutic agents which are highly effective and
display the fewest side effects may be selected for a patient based on his/her pharmacogenomic
profile.

In another embodiment, SECP, fragments of SECP, or antibodies specific for SECP may be
used as clements on a microatray. 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. (See Seilhamer et al., “Comparative Gene Transcript Analysis,” U.S. Patent No.
5,840,484, expressly incorporated by reference herein.) Thus a transcript image may be generated by

hybridizing the polynucleotides of the present invention or their complements to the totality of
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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 2 microarray. The
resultant transcript image would provide a profile of gene activity.

Transcript images may be generated using transcripts isolated from tissues, cell lines, biopsies,

or other biological samples. The transcript image may thus reflect gene expression in vivo, as in the

case of a tissue or biopsy sample, or in vitro, as in the case of a cell line.

leatid,

Transcript images which profile the expression of the pol; of the present invention

may also be used in conjunction with in vitro model systems and preclinical evalnation of
pharmaceuticals, as well as toxicological testing of industrial and naturally-occurring environmental
compounds. All componnds induce characteristic gene expression patterns, frequently termed
molecular fingerprints or toxicant signatures, w}ﬁch are indicative of mechanisms of action and toxicity
(Nuwaysir, B.F. et al. (1999) Mol. Carcinog. 24:153-159; Steiner, S. and N.L. Anderson (2000)
Toxicol. Lett. 112-113:467-471, expressly incorporated by reference herein). If a test compound has a

signature similar to that of a compound with known toxicity, it is likely to share those toxic properties.

These fingerprints or signatures are most useful aqd 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 mechanistus, 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
Febraary 29, 2000, available at http://www.nichs.nih.gov/oc/news/toxchip.htm.) Therefore, it is
important and desirable in toxicological screening using toxicant signatures to include all expressed
gelle sequences.

In one embodiment, the toxicity of a test compound is assessed by treating a biological sample
containing nucleic acids with the test compound. Nucleic acids that are expressed in the treated
‘biolo gical 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
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indicative of a toxic response caused by the test compound in the treated sample.

Another particular embodiment relates to the use of the polypeptide sequences of the present
invention to analyze the proteome of a tissue or cell type. The term proteome refers to the global
pattern of protein expression in a particular tissue or cell type. Each protein component of a proteome
can be subjected individually to further analysis. Proteome expression pattemns, 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 sepatated 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 wniquely 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 cither 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

-1

sequence, preferably of at least 5 conti; amino acid to the pol; ide sequences of the

present invention. In some cases, further sequence data may be obtained for definitive protein
identification.

A proteomic profile may also be generated using antibodies specific for SECP to quantify the
levels of SECP expression. In one embodiment, the antibodies are used as elements on a microarray,
and protein expression levels ate quantified by exposing the microarray to the sample and detecting
the levels of protein bound to each array element (Lueking, A. et al. (1999) Anal. Biochem. 270:103~
111; Mendoze, L.G. et al. (1999) Biotechniques 27:778-788). Detection may be performed by 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 finorescence 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,
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N.L. and J. Seilhamer (1997) Electrophoresis 18:533-537), so proteome toxicant sighatures 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 flnids is difficult, due to rapid
degradation of mRNA, so proteomic profiling may be more reliable and informative in such cases.

To another embodiment, the toxicity of a test compound is assessed by treating a biological
sample containing proteins with the test compound. Proteins that are expressed in the treated
biological sample are separated so that the amount of each protein can be quantified. The amount of

d

each protein is compared to the amount of the corresponding protein in an d biological sample.

A ditference in the amount of protein between the two samples is indicative of a toxic response to the
test compound in the treated sample. Individual proteins are identified by sequencing the amino acid
residues of the individual proteins and comparing these partial sequences to the polypeptides of the
present invention.

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

Microarrays may be prepared, used, and analyzed using methods known in the art. (See, e.g.,
Brennan, T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Natl. Acad.
Sci. USA 93:10614-10619; Baldeschweiler et al. (1995) PCT application W(095/251116; Shalon, D. et
al. (1995) PCT application W095/35505; Heller, R.A. et al. (1997) Proc. Natl. Acad. Sci. USA
94:2150-2155; and Heller, M.J. et al. (1997) U.S. Patent No. 5,603,662.) Various types of
microarrays are well known and thoroughly described in DNA Microarrays: A Practical Approach,
M. Schena, ed. (1999) Oxford University Press, London, hereby expressly _incorpmated by reference.

In another embodiment of the invention, nucleic acid sequences encoding SECP may be used
to generate hybridization probes useful in mapping the naturally occurring genomic sequence. Either
cading 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 (BACs), bacterial P1
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constructions, or single chromosome cDNA libraries. (See, e.g., Harrington, I1.J. et al. (1997) Nat.
Genet. 15:345-355; Price, C.M. (1993) Blood Rey. 7:127-134; and Trask, B.J. (1991) Trends Genet.
7:149-154.) Once mapped, the nucleic acid sequences of the invention may be used to develop
genetic linkage maps, for example, which correlate the inheritance of a disease state with the
inheritance of a patticular chromosome region or restriction fragment length polymorphism (RFLP).
(See, for example, Lander, E.S. and D. ]éotstei;n (1986) Proc. Natl. Acad. Sci. USA 83:7353-7357.)

Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic
map data. (See, e.g., Heinz-Ulrich, et al. (1995) in Meyers, supra, pp. 965-968.) Examples of genetic
map data can be found in various scieatific journals or at the Online Mendelian Inheritance in Man
(OMIM) World Wide Web site. Correlation between the location of the gene encoding SECP 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 sitn 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 searchiné for disease genes using positional cloning or other gene discovery
techhiques. Once the gene or genes responsible for a disease or syndrome have been crudely
localized by genetic linkage to a particular genomic regjon, e.g., ataxia-telangiectasia to 11g22-23, any
sequences mapping to that arca may represent associated or regulatory genes for further investigation.
(See, e.g., Gatti, R.A. et al. (1988) Nature 336:577-580.) The nucleotide sequence of the instant
invention may also be used to detect differences in the chromosomal location due to translocation,
inversion, etc., among normal, catrier, or atfected individuals.

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

Another technique for drug screening provides for high throughput screening of compounds
having suitable binding affinity to the protein of interest. (See, e.g., Geysen, et al. (1984) PCT
application WO84/03564.) In this method, large numbers of different small test compounds are
synthesized on a solid substrate, The test compounds are reacted with SECP, or fragments thereof,
and washed. Bound SECP is then detected by methods well known in the art. Purified SRECP can
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also be coated directly onto plates for use in the aforementioned drug i hini

Alternatively, non-neutralizing antibodics can be used to capture the peptide and immobilize it on a
solid support.
In another embodiment, one may use compstitive drug screening assays in which neutralizing

antibodies capable of binding SECP specifically compete with a test compound for binding SECP. In

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

Tn additional embodiments, the nucleotide sequences which encode SECP may be used in any
molecular biology techniques that have yet to be developed, provided the new techniques rely on
propetties of nucleotide sequences that are currently known, including, but not limited to, such
Ppropetties as the triplet genetic code and specific base pair interactions.

‘Without further elaboration, it is believed that one skilled in the art can, nsing 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 patenis, applications and publications, mentioned above and below,
including U.S. Ser. No. 60/282,112, U.S. Ser. No. 60/280,527, U.S. Ser. No. 60/282,702, U.S. Ser.
No. 60/283,855, U.S. Ser. No. 60/357,002, U.S. Ser. No. 60/339,236, and U.S. Ser. No. 60/343,718

are expressly incorporated by reference herein.

EXAMPLES
L Construction of cDNA Libraries

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

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

In some cases, Stratagene was provided with RNA and constructed the corresponding cDNA
libraries. Otherwise, cDNA was synthesized and cDNA Iibraries were constructed with the
UNIZAP vector system (Stratagene) or SUPERSCRIPT plasmid system (Life Technologies), using
the recommended procedures or similar methods known in the art. (See, e.g., Ausubel, 1997, supra,
units 5.1-6.6.) Reverse transcription was initiated using oligo d(T) or random primers. Synthetic
oligonucleotide adapters were ligated to double stranded cDNA, and the cDNA was digested with the
appropriate testriction enzyme or enzymes. For most libraries, the cDNA was size-selected (300-
1000 bp) using SEPHACRYL S1000, SEPHAROSE CL2B, or SEPHAROSE CL4B column
chromatography (Amersham Pharmacia Biotech) or preparative agarose gel electrophoresis. cDNAs
were ligated into compatible restriction enzyme sites of the polylinker of a snitable plasmid, e.g., .
PBLUESCRIPT plasmid (Stratagene), PSPORT]1 plasmid (Life Technologies), PCDNA2.1 plasmid
(Invitrogen, Carlsbad CA), PBK-CMYV plasmid (Stratagene), PCR2-TOPOTA plasmid (Invitrogen),
PCMV-ICIS plasmid (Stratagene), pIGEN (Incyte Genomics, Palo Alto CA), pRARE (Incyte
Genomics), or pINCY (Incyte Genomics), or derivatives thereof. Recombinant plasmids were
transformed into competent E. coli cells including XL1-Blue, XL1-BlueMRF, or SOLR from
Stratagene or DHSa, DH10B, or ElectroMAX DH10B from Life Technologies.
1L Isolation of cDNA Clones

Plasmids obtained as described in Example I were recovered from host cells by in vivo
excision using the UNIZAP vector system (Stratagene) or by cell lysis. Plasmids were purified using
at least one of the following: a Magic or WIZARD Minipreps DNA purification system (Promega); an
AGTC Miniprep purification kit (Bdge Biosystems, Gaithersburg MD); and QIAWELL 8 Plasmid,
QIAWELL 8 Plus Plasmid, QTAWELL 8 Ultra Plasmid purification systems or the R.E.A.L. PREP
96 plasmid purification kit from QIAGEN. Following precipitation, plasmids were resuspended in 0.1
ml of distilled water and stored, with or without Iyophilization, at 4°C.

Alternatively, plasmid DNA was 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 were cartied out in a single reaction mixture. Samples were processed and stored in
384-well plates, and the concentration of amplified plasmid DNA was quantified fluorometrically using
PICOGREEN dye (Molecular Probes, Eugene OR) and a FLUOROSKAN II fluorescence scanner
(Labsystems Oy, Helsinki, Finland).

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

The polynucleotide s’cqucnccs derived from Incyte cDNAs were validated by removing
vector, linker, and poly(A) sequences and by masking ambiguous bases, using algorithms and
programs based on BLAST, dynamic programming, and dinucleotide nearest neighbor analysis. The
Incyte cDNA sequences or translations thereof were then queried against a selection of public
databases such as the GenBauok primate, rodent, mammalian, vertebrate, and eukaryote databases, and
BLOCKS, PRINTS, DOMO, PRODOM; PROTEOME databases with sequences from Homo
sapiens, Rattus norvegicns, Mus musculus, Cacnorhabditis elegans, Saccharomyces cerevisiag,
Schizosaccharomyces pombe, and Candida albicans (Incyte Genomics, Palo Alto CA); hidden Markov
model (HMM)-based protein family databases such as PEAM, 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 et al. (1998) Proc. Natl. Acad. Sci. USA 95:5857-5864; Letunic, L 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, Bddy, S.R. (1996) Curr. Opin. Struct. Biol. 6:361-365.)
The queries were performed using programs based on BLAST, FASTA, BLIMPS, and HMMER.

The Incyte cDNA sequences were assembled to produce full length polynucleotide sequences.
Alterpatively, GenBank cDNAs, GenBank ESTs, stitched sequences, stretched sequences, or
Genscan-predicted coding sequences (see Examples IV and V) were used to extend Incyte cDNA
assemblages to full length. Assembly was performed using programs based on Phred, Phrap, and

Consed, and cDNA assemblages were screened for open reading frames using programs based on
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GeneMark, BLAST, and FASTA. The full length polynucleotide sequences were translated to derive
the corresponding full length polypeptide sequences. Alternatively, a polypeptide of the invention may
begin at any of the methionine residues of the full length translated polypeptide. Full length polypeptide
sequences were subsequently analyzed by querying against databases such as the GenBank protein
databases (genpept), SwissProt, the PROTEOME databases, BLOCKS, PRINTS, DOMO,
PRODOM, Prosite, 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 (Hitachi Software
Engineering, South San Francisco CA) and LASERGENE software (DNASTAR). Polynucleotide
and polypeptide sequence alignments are generated using default parameters specified by the
CLUSTAL algorithm as incorporated into the MEGALIGN multisequence afignment program
(DNASTAR), which also calculates the percent identity between aligned sequences.

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

The programs described above for the assembly and analysis of full length polynucleotide and
polypeptide sequences were also used to identify polynucleotide sequence fragments from SEQ ID
NO:26-50. 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 secreted proteins were initially identified by running the Genscan gepe identification
program against public genomic sequence databases (e.g., gbpri and gbhtg). Genscan is a general-
purpose gene identification program which anal ic DNA seq from a variety of
organisms (See Burge, C. and S. Karlin (1997) J. Mol. Biol. 268:78-94, and Burge, C. and S. Karlin
(1998) Curr. Opin. Struct. Biol. 8:346-354). The program concatenates predicted exons to form an

bled cDNA seqn ding from a methionine to a stop codon. The output of Genscan is a
FASTA database of polynucleotide and polypeptide sequences. The maximum range of sequence for
Genscan to analyze at once was set to 30 kb. To determine which of these Genscan predicted cDNA
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sequences encode secreted proteins, the encoded polypeptides were analyzed by querying against
PFAM models for secreted proteins. Potential secreted proteins were also identified by homology to
Incyte cDNA sequences that had been annotated as secreted proteins. These selected Genscan-

predicted sequences were then compared by BLAST analysis to the genpept and gbpri public

databases. Where y, the Gen: dicted were then edited by comparison to

P £l

the top BLAST hit from genpept to correct erros in the sequence predicted by Genscan, such as
extra or omitted exons. BLAST analysis was also used to find any Incyte cDNA or public cDNA
coverage of the Genscan-predicted sequences, thus providing evidence for transcription. When Incyte
cDNA coverage was available, this information was used to correct or confirm the Genscan predicted
btained by ibling Genscan-predicted

sequence. Full length polynucleotide sequences were

coding sequences with Incyte cDNA sequences and/or public cDNA sequences using the assembly
process described in Example Il Alternatively, full length polynucleotide sequences were derived
entirely from edited or unedited Genscan-predicted coding sequences.
V. Assembly of Genomic Sequence Data with cDNA Sequence Data
“Stitched” Sequences

Partial cDNA sequences were extended with exons predicted by the Genscan gene
identification program described in Example TV. Pastial cDNAs assembled as described in Example
I were mapped to genomic DNA and parsed into clusters containing related cDNAs and Genscan
exon predictions from one or more genomic sequences. Each cluster was analyzed using an algorithm
based on graph theory and dynamic programming to integrate cDNA and genomic information,
generating possible splice variants that were subsequently confirmed, edited, or extended to create a
full length sequence. Sequence intervals in which the entire length of the interval was present on
more than one sequence in the cluster were identified, and intervals thus identified were considered to
be equivalent by transitivity. For example, if an interval was present on a cDNA and two genomic
sequences, then all three intervals were considered to be equivalent. This process allows unrelated
but consecutive genomic sequences to be brought together, bridged by cDNA sequence. Intervals
thus identified were then “stitched” together by the stitching algotithm in the order that they appear

B

along their parent sequences to generate the longest p as well as seq variants.

Linkages between intervals which proceed along one type of parent sequence (CDNA to cDNA or

genomic sequence to genomic sequence) were given preference over linkages which change parent

type (cDNA to genomic sequence). The resultant stitched were lated and

q! P

3

by BLAST analysis to the genpept and gbpri public databases. Incorrect exons predicted by Genscan
were corrected by comparison to the top BLAST hit from genpept. Sequences were further extended
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with additional cDNA sequences, or by inspection of genomic DNA, when necessary.
“Stretched’ Sequences

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

The sequences which were used to assemble SEQ ID NO:26-50 were compared with
sequences from the Incyte LIFESEQ database and public domain databases using BLAST and other
implementations of the Smith-Waterman algorithm. Sequences from these databases that matched
SEQ ID NO:26-50 were assembled into clusters of contignous and overlapping sequences using
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genetic mapping data available
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for
Genome Research (WIGR), and Généthon were used to determine if any of the clustered sequences
had been previously mapped. Inclusion of a mapped sequence in a cluster resulted in the assignment
of all sequences of that cluster, including its particular SEQ ID NO:, to that map location.

Map locations are represented by ranges, or intervals, 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 m¢ based on r bination freq ies 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
(http://www.ncbinlm.nih.gov/genemap/), can be employed to determine if previously identified disease
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genes map within of in proximity to the intervals indicated above.

Tn this manner, SEQ ID NO:29 was mapped to chromosome 3 within the interval from 97.20
to 115.70 centiMorgans. SEQ ID NO:46 was mapped to chromosome 4 within the interval from
111.10 to 123.50 centiMorgans. SEQ ID NO:47 was mapped to chromosome 19 within the interval
from 61.40 to 65.80 centiMorgans and to chr 19 within the interval from 62.00 to 64.80
centiMorgans.

VIL.  Analysis of Polynucleotide Expression
Northern analysis is a laboratory technique used to detect the presence of a transcript of a

gene and involves the hybridization of a labeled nucleotide sequence to a membrane on which RNAs

from a particular cell type or tissue have been bound. (See, e.g., Sambrook, supra, ch. 7; Ausubel
(1995) supra, ch. 4 and 16.)
Analogous computer techniques applying BLAST were used to search for identical or related
lecules in cDNA datal such as GenBank or LIFESEQ (Incyte Genomnics). 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 ¢ and 100, and is
calculated as follows: the BLAST score is multiplied by the percent nucleotide identity and the
product is divided by (5 timnes 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 scote of 50 is produced either by 100% identity and 50% overlap at one end, or 79%
identity and 100% overlap.
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Alternatively, polynucleotide sequences encoding SECP are analyzed with respect to the
tissue sources from which they were derived. For example, some full length sequences are
assembled, at least in part, with overlapping Incyte cDNA sequences (see Example IIT). Each cDNA
sequence is derived from a cDNA library constructed from a human tissue. Each human tissue is
classified into one of the following orgaw/tissue categories: cardiovascular system; connective tissue;
digestive system; embryonic structures; endoctine system; exoctine glands; genitalia, female; genitalia,

male; germ cells; hemic and immune system; liver; musculoskeletal system; nervous system;,

Tnscifl

pancreas; respiratory system; sense organs; skin; stor thic systern; d/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, devel al, infl ion, neurological, trauma,

cardiovascular, pooled, and other, and the number of libraries in each category is counted and divided
by the total number of libraries across all categories. The resulting percentages reflect the tissue- and
disease-specific expression of cDNA encoding SECP. ¢cDNA sequences and cDNA library/tissue
information are found in the LIFESEQ GOLD database (Incyte Genomics, Palo Alto CA).
VIII. Extension of SECP Encoding Polynucleotides

Full length polynucleotide sequences were also produced by extension of an appropriate

1 1.

fragment of the full length molecule using stide primers designed from this fragment. One

o

primer was d to initiate 5° ion of the known fragment, and the other primer was

synthesized to initiate 3’ extension of the known fragment. The initial primers were designed using
OLIGO 4.06 software (National Biosciences), or another appropriate program, to be about 22 to 30
nucleotides in length, to have a GC content of about 50% or more, and to anneal to the target
sequence at temperatures of about 68°C to about 72°C. Any stretch of nucleotides which would
result in hairpin structures and primer-primer dimerizations was avoided.

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

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

The concentration of DNA in each well was determined by dispensing 100 p1 PICOGREEN
qguantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 ul of undiluted PCR product into each well of an opaque fluorimeter plate (Corning Costar,
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan IT
(Labsystems Oy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the
concentration of DNA. A 5 zd to 10 1 aliquot of the reaction mixture was analyzed by
electrophoresis on a 1 % agarose gel to determine which reactions were successful in extending the
sequence. .

The ded nucleotides were desalted and d, transferred to 384-well plates,

digested with CviJl cholera virus end 1 (Molecular Biology R h, Madison WI), and

sonicated or sheared prior to religation into pUC 18 vector (Amersham Pharmacia Bjotech). For

I I ing, the di; d nucleotides were separated on low concentration (0.6 to 0.8%)

agarose gels, fragiments were excised, and agar digested with Agar ACE (Promega). Extended

clones were religated using T4 ligase (New England Biolabs, Beverly MA) into pUC 18 vector
(Amersham Pharmacia Biotech), treated with Pfu DNA polymerase (Stratagene) to fill-in restriction
site overhangs, and transfected into competent E. coli cells. Transformed cells were selected on
antibiotic-containing media, and individual colonies were picked and cultured overnight at 37°C in 384-
well plates in LB/2x carb liquid media.

The cells were lysed, and DNA was amplified by PCR using Taq DNA polymerase
(Amersham Pharmacia Biotech) and Pfu DNA polymerase (Stratagene) with the following
parameters: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72°C, 2 min; Step
5:steps 2, 3, and 4 repeated 29 times; Step 6: 72°C, 5 min; Step 7: storage at 4°C. DNA was
guantified by PICOGREEN reagent (Molecular Probes) as described above. Samples with low DNA
recoveries were reamplified using the same conditions as described above. Samples were diluted with
20% dimethysulfoxide (1:2, v/v), and sequenced using DYENAMIC energy transfer sequencing
primers and the DYENAMIC DIRECT kit (Amersham Pharmacia Biotech) or the ABI PRISM
BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems).

In like manner, full length polynucleotide sequences are vetified 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.
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IX.  Identification of Single Nucleotide Polymm_‘phisms in SECP Encoding
Polynucleotides

Common DNA sequence variants known as single nucleotide polymorphisms (SNPs) were
identified in SEQ ID NO:26-50 using the LIFESEQ database (Incyte Genomics). Sequences from the

a 1

same gene were cl and bled as described in Bxarople I, allowing the

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

polymerase, or somatic mutation. Clustering error filters used statistically generated algorithms to

identity errors resulting from clustering of close homologs or pseud , or due to contamination by
non-human sequences. A final set of filters removed duplicates and SNPs found in immunoglobulins
or T-cell receptors.

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

X. Labeling and Use of Individual Hybridization Probes

Hybridization probes derived from SEQ ID NO:26-50 are employed to screen cDNAs,
genomic DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base
paits, is specifically described, essentially the same procedure is used with larger tucleotide
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 1.Ci of
[y-*?P] adenosine triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase
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(DuPont NEN, Boston MA). The labeled oli leotides are sut ially purified using a
SEPHADEX G-25 supetfine size exclusion dextran bead column (Amersham Pharmacia Biotech).
An aliquot containing 107 counts per minute of the labeled probe is used in a typical metbrane-based
hybridization analysis of human genomic DNA digested with one of the following endonucleases: Ase
I, Bgl I, Eco RY, Pst I, Xba I, or Pva I (DuPont NEN).

The DNA from each digest is fractionated on a 0.7% agarose gel and transfetred 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.

XI.  Microarrays

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

Full length cDNAs, Expressed Sequence Tags (ESTs), or fragments or oligomers thereof may
comprise the elements of the microarray. Fragments or oligomers suitable for hybridization can be
selected using software well known in the art such as LASERGENE software (DNASTAR). The
array elements are hybridized with polynucleotides in a biological sample. The polynucleotides in the
biological sample are conjugated to a fluorescent label or other molecular tag for ease of detection.
After hybridization, nonhybridized nucleotides from the biological sample are removed, and a
fluorescence 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

1

complementarity and the relative abund of each pol, ide which hybridizes to an element on

the microarray may be assessed. In one embodiment, microarray preparation and usage is described
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in detail below.
Tissue or Cell le Preparation

Total RNA is isolated from tissue samples using the guanidinium thiocyanate method and
poly(A)* RNA is purified using the oligo-(dT) cellulose method. Each poly(A)* RNA sample is
reverse transcribed using MMLV reverse-transcriptase, 0.05 pg/pl oligo-(dT) primer (21mer), 1X first
strand buffer, 0.03 units/ix] RNase inhibitor, 500 gM dATP, 500 pM dGTP, 500 yM dTTP, 40 yM
dCTP, 40 M dCTP-Cy3 (BDS) or dACTP-Cy5 (Amersham Pharmacia Biotech). The reverse
transcription reaction is performed in a 25 ml volume containing 200 ng poly(A)* RNA with
GEMBRIGHT kits (Incyte). Specific control poly(A)* RNAs are synthesized by in vitro transcription
from non-coding yeast genomic DNA. After incubation at 37°C for 2 hr, each reaction sample (one
with Cy3 and another with Cy5 labeling) is treated with 2.5 ml of 0.5M sodium hydroxide and
incubated for 20 minutes at 85°C to the stop the reaction and degrade the RNA. Samples are purified
using two successive CHROMA SPIN 30 gel filiration spin columns (CLONTECH Laboratories, Inc.
(CLONTECH), Palo Alto CA) and after conbining, 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 Speed VAC (Savant Instruments Inc., Holbrook NY) and resuspended
in 14 p1 53X SSC/0.2% SDS.

Microarray Preparation

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

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

Airay 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.
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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., 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 ug each of Cy3 and
Cys5 labeled cDNA synthesis products in 5X SSC, 0.2% SDS hybridization buffer. The sample
mixture is heated to 65°C for 5 minutes and is aliquoted onto the microarray surface and covered with
an 1.8 cm? coverslip. The arrays are transferred to a waterproof chamber having a cavity just slighily
larger than a microscope slide. The chamber is kept at 100% humidity internally by the addition of 140
ulof 5X SSC in a corner of the chamber. The chamber containing the arrays is incubated for about
6.5 houts at 60°C. The atrays are washed for 10 min at 45°C in a first wash buffer (1X SSC, 0.1%
SDS), three times for 10 minutes each at 45°C in a second wash buffer (0.1X SSC), and dried.
Detection

Reporter-labeled hybridization complexes are detected with a microscope equipped with an
Innova 70 mixed gas 10 W laser (Coherent, Inc., Santa Clara CA) capable of generating spectral lines
at 488 nm for excitation of Cy3 and at 632 nm for excitation of Cy5. The excitation laser light is
focused on the array using a 20X microscope objective (Nikon, Inc., Melville NY). The slide
containing the array is placed on a computer-controlled X-Y stage on the microscope and raster-
scanned past the objective. The 1.8 cm x 1.8 cm array used in the present example is scanned with a
resolution of 20 micrometess.

In two separate scans, a mixed gas nuliline 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. Bach array is
typically scanned twice, one scan pex 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 ins a compl 'y DNA seq , 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
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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 photomuliiplier 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
Tinear 20-color transformation to a psendocolor 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 flnorophore’s emission spectram.

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 elen;snt is then integrated
to obtain a numerical value corresponding to the average intensity of the signal. The software used
for signal analysis is the GEMTOOLS gene expression analysis program (Incyte).

Expression

In this way it was shown that SEQ ID NO:46, is downregulated at least 2.2-fold in 4 out of 5
human breast cancer cell lines and in 5 out of 6 human lung adenocatcinoma cells and lung squamous
cell carcinoma tumors. These experiments indicate that SEQ ID NO:21 and SEQ ID NO:46 have
utility in disease staging or in the use of SEQ ID NO:21 as a potential therapeutic target for cancer
and tumors.

Propagation of Human Epithelial Cell Lines

HMEC is a human primary mammary epithelial cell strain derived from normal mammary
tissue (Clonetics San Diego, CA). The following cell lines were obtaim;,d from ATCC (Manassus,
VA): Sk-BR3 is a breast adenocarcinoma cell line isolated from a malignant pleusal effusion of a 43-
year old female; MCF7 is a breast adenocarcinoma cell line derived from the pleural effusion of a 69-
year old female; T47D is a breast carcinoma cell line derived from a pleural effusion from a 54-year
old female with an infiltrating ductal carcinoma of the breast; BT20 is a breast carcinoma cell line
derived in vitro from cells emigrating out of thin slices of a tumor mass isolated from a 74-year old
female; MDA-mb-435S and MDA-mb-231 are metastatic breast tumor cell line derived from the
plenral effusion of a 51-year old female with metastatic breast carcinoma. All cell cultures were

prop d in media to the supplier’s recommendations and grown to 70-80% confluence

prior to RNA jsolation.
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The exptession of cDNAs from the six tumor ce]l lines representing various stages of breast
tumor progression (BT20, MCF7, MDA-mb-231, MDA-mb-435S, SKBr3, and T47D) were compared
with that of the non-malignant mammary epithelial cell line, HMEC. Array elements that exhibited
about at least a 2-fold change in expression and a signal intensity over 250 units, a -
signal-to-background ratio of at least 2.5, and an element spot size of at least 40% were identified as
differentially expressed using the GEMTOOLS program (Jncyte Genomics). SEQ ID NO:28 showed
2.75 fold lower expression vs. T47D cell, 3.7 fold lower expression vs, MD-am-B4358S cells, 4.6 fold
lower expression vs. BT20 cells, 4.7 fold lower expression vs. SKBr3 cells, 5.1 fold lower expression
vs. MCF7 cells and 1.9 fold Jower expression vs. MD-am-B231 cells. These experiments indicate
that SEQ ID NO:28 was significantly under-expressed in five out of six breast tumor cell lines tested,
further establishing the utility of SEQ ID NO:28 as a diagnostic marker or as a potential therapeutic
target for breast cancer.

For example, SEQ ID NO:48 showed differential expression in inflammatory responses as
determined by microarray analysis. The expression of SEQ ID NO:48 was increased by at least two
fold in THP-1 human promonocyte line which had been stimulated for 48 hours with 100 nM PMA
(phorbol 12-myristate 13-acetate) when compared to untreated THP-1 cells. THP-1 is promonocyte
line derived from peripheral blood of a 1 year old male with acute monocytic Jeukemia. The cell line

acquires monocytic characteristics upon stimulation with PMA. Monocytes play a critical role in the

initiation and mai of infl o1y i

P

In another example, the expression of SEQ ID NO:48 was decreased by at least two fold in
peripheral blood mononuclear cells (PBMCs, 12% B lymphocytes, 40% T lymphocytes, 20% NK
cells, 25% monocytes, and 3% various cells that inclnde dendritic and progenitor ce]ls) treated with
interleukin-10 (IL-10). TL-10 is a pleiotrophic cytokine that can exert either immunostimulatory or
immunosupressive effects on a variety of cell types. As an immunostimulatory cytokine, IL-10 can
act on. B lymphocytes to enhance their viability, cell proliferation, Ig secretion, and class I MHC
expression. Aside from B lymphocytes, IL-10 is also a growth co-stimulator for thymocytes and mast
cells, as well as an ephancer of cytotoxic T-cell development. As an immunosupressant cytokine, IL-
10 is a potent inhibitor of monocyte/macrophage activation and its resultant cytotoxic effects. It can
suppress the production of numerous cytokines including TNF-t, IL-1, IL-6, and IL-10, as well as the
synthesis of superoxide anjon, reactive oxygen intcrmediat/..es, and reactive nitrogen intermediates by
activated monocytes/macrohphages.

In yet another example, the expression of SEQ ID NO:48 was decreased by at Jeast two fold
in human PBMCs with mixed lymphocyte reaction (MLR) relative to untreated PBMCs. When
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Iymphoid cells from genetically distinct animals of the same species are mixed together in tissue
culture, mixed lymphocyte reaction (MLR) can occur. MLR is a recognized mode] of T cell activation

and is relevant for investing a number of syndromes where such activation takes place, including graft-

verses-host disease and transplant rejection (host: raft disease). In this experiment, human
PBMCs were collected from the blood of six healthy volunteer donozrs using standard gradient
separation.

The three experiments described above show that SEQ ID NO:48 is useful in diagnostic
assays for inflammatory responses.

In an alternative example, SEQ ID NO:48 showed differential expression in certain breast
carcinoma and mammary gland cell lines versus primary mammary epithelial cells as deterined by
microarray analysis. The breast carcinoma cell lines include BT20, a breast carcinoma cell line
derived in vitre from cells emigrating out of thin slices of a tumor mass isolated from a 74-year-old
female; BT474, a breast ductal carcinoma cell line isolated from a solid, invasive ductal carcinoma of
the breast from a 60-year-old female; BT483, a breast ductal carcinoma cell line isolated from a
papillary invasive ductal tumor from a 23-year-old normal, menstraating, parous female; HS578T, a
‘breast ductal carcinoma cell line isolated from a 74-year-old female with breast catrcinoma; MCF7, a
‘breast adenocarcinoma cell line derived from the pleural effusion of a 69-year-old female; and 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. MCF10A, a breast mammary gland (luminal ductal
characteristics) cell line that was isolated from a 36 year old woman wifh fibrocystic breast disease
was also compared. The primary mammary epithelial cell line HMEC was derived from normal
Jhuman mammary tissue (Clonetics, San Diego, CA). The microarray experiments showed that the
expression of SEQ ID NO:48 was increased by at least four fold in HS578T breast carcinoma line and
decreased by at least two fold in MDA-mb-468 breast carcinoma line and MCF10A breast mammary
gland cell line relative to cells from the primary mammary epithelial cell line, HMEC. Therefore, SEQ
ID NO:48 is useful as diagnostic markers or as potential therapeutic targets for breast cancer and
fibrocystic breast diseases.

In a forther example, the expression of SEQ ID NO:48, as determined by microatray analysis,
was increased by at least two fold in tumorous colon tissues relative to normal colon tissues. Both the
tumor and the normal colon tissues were isolated from a 58 year old female diagnosed with mucinous
adenocarcinoma. Therefore, SEQ ID NO:48 is useful as a diagnostic marker or as a potential
therapeutic target for colon cancer.

XII. Complementary Polynucleotides
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Sequences complementary to the SECP-encoding sequences, or any parts thereof, are used to
detect, decrease, or inhibit expression of naturally occurring SECP. 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 SECP. 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 compl y oli Jeotide is

designed to prevent ribosomal binding to the SECP-encoding transcript.
XIIL. Expression of SECP

Expression and putification of SECP is achieved using bacterial or virus-based expression
systems. For expression of SECP in bacteria, cDNA is subcloned into an appropriate vector
containing an antibjotic resistance gene and an inducible promoter that directs high levels of cDNA
transcription. Examples of such promoters include, but ate not limited to, the trp-lac (tac) hybrid
promoter and the T35 or T7 bacteriophage promoter in conjunction with the /ac operator regulatory
element. Recombinant vectors are transformed into suitable bacterial hosts, e.g., BL21(DE3).
Antibjotic resistant bacteria express SECP upon induction with isopropyl beta-D-thiogalactopyranoside
(IPTG). Expression of SECP 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 SECP by either homologous bination or bacterial-mediated transposition involving,

iransfer 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 gepetic modifications to baculovirus. (See 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, SECP is synthesized as a fosion 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 pusification of recombinant fusion protein from crude cell lysates. GST, a 26-kilodalton
enzyme from Schistosoma japonicum, enables the purification of fusion proteins on immeobilized
glutathione under conditions that maintain protein activity and antigenicity (Amersham Pharmacia
Biotech). Following purification, the GST moiety can be proteolytically cleaved from SECP at
specifically engineered sites. FLAG, an 8-amino acid peptide, enables imnunoaffinity purification
using commercially available monoclonal and polyclonal anti-FLAG antibodies (Bastman Kodak). 6-
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His, a stretch of six consecutive histidine residues, enables purification on metal-chelate resins
(QIAGEN). Methods for protein expression and purification are discussed in Ausubel (1995, supra,
ch. 10 and 16). Purified SECP obtained by these methods can be used directly in the assays shown in
Examples XVII, XV, and XIX, where applicable.
XIV. Functional Assays

SECP function is assessed by expressing the sequences encoding SECP at physiologically
elevated levels in mammalian cell culture systems. cDNA is subcloned into a mammalian expression
vector containing a strong promoter that drives high levels of cDNA expression. Vectors of choice
include PCMV SPORT (Life Technologies) and PCR3.1 (Invitrogen, Carlsbad CA), both of which
contain the cytomegalovirus promoter. 5-10 ug of recombinant vector are transiently transfected into
ahuman cell line, for example, an endothelial or hematopoietic cell line, using either liposome

ding a

formulations or electroporation. 1-2 pg of an additional plasmid ining sequences
marker protein are co-transfected. Expression of a marker protein provides a means to distinguish
transfected cells from nontransfected cells and is a reliable predictor of cDNA expression from the
recombinant vector. Marker proteins of choice include, ¢.g., Green Fluorescent Protein (GEP;
Clontech), CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM), an automated, laser optics-
based technique, is used to identify transfected cells expressing GFP or CD64-GFP and to evaluate
the apoptotic state of the cells and other cellular properties. FCM detects and quantifies the uptake of
flnorescent molecules that diagnose events preceding or coincident with cell death. These events
inclnde changes in miclear DNA content as measured by staining of DNA with propidium iodide;
changes in cell size and granulasity 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 conmposition as measured by the binding of
fluorescein-conjugated Annexin V protein to the cell surface. Methods in flow cytometry are
discussed in Ormerod, M.G. (1994) Flow Cytometry, Oxford, New York NY.

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

XV.  Production of SECP Specific Antibodies
SECP 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 SECP amino acid sequence is analyzed using LASERGENE software
(DNASTAR) to determine segions of high in icity, and a cor di

- .
P S0PCP

e 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. (See, e.g., Ausubel, 1995, supra, ch. 11.)

Typically, oligopeptides of about 15 residues in length are synthesized using an ABI 431A
peptide synthesizer (Applied Biosystems) using FMOC chemistry and coupled to KLH (Sigma-
Aldrich, St. Louis MO) by reaction with N- inidot yl-N-hydroxysuccinimide ester (MBS) to

increase immunogenicity. (See, ¢.g., Ausubel, 1995, supra.) Rabbits are immunized with the

1

igopeptide-KLH plex in plete Freund’s adjuvant. Resulting antisera are tested for
antipeptide and anti-SECP activity by, for example, binding the peptide or SECP 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 SECP Using Specific Antibodies

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

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

XVIL Identification of Molecules Which Interact with SECP

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

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

SECP 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 SECP activity

Peptidyl prolyl cis/trans isomerase activity of SECP can be assayed by an enzyme assay
described by Rahfeld, I.U., et al. (1994; FEBS Lett. 352: 180-184). The assay is performed at 10°C
in 35 mM HEPES buffer, pH 7.8, containing chymotrypsin (0.5 mg/ml) and SECP at a variety of
concentrations. Under these assay conditions, the substrate, Suc-Ala-Xaa-Pro-Phe-4-NA, is in
equilibrinm with respect to the prolyl bond, with 80-95% in frans and 5-20% in cis conformation. An
aliquot (2 ul) of the substrate dissolved in dimethyl sulfoxide (10 mg/ml) is added to the reaction
mixture described above. The frans to cis conversion is measured by the hydrolysis of the cis
conformer by chymotrypsin, producing 4-nitroanilide which is detected spectrophotometrically by
absorbance at 390 nm. 4-Nitroanilide appears in a time-dependent manner and is proportional to the
amount of SECP in the assay. )

Alternatively, an assay for growth stimulating or inhibiting activity of SECP measures the
amount of DNA synthesis in Swiss mouse 3T3 cells (McKay, 1. and Leigh, L, eds. (1993) Growth

Pactors: A Practical Approach, Oxford University Press, New York, NY). In this assay, varying
amounts of SECP are added to quiescent 3T3 cultured cells in the presence of [PH]thymidine, a
radioactive DNA precursor. SECP for this assay can be obtained by recombinant means or from
‘biochemical preparations. Incorporation of [*H}thymidine into acid-precipitable DNA is measured
over an appropriate time interval, and the amount incorporated is directly proportional to the amount of
newly synthesized DNA. A linear dose-response curve over at least 2 hundred-fold SECP

.

ation range is i of growth modulating activity. One unit of activity per milliliter is
defined as the concentration of SECP producing a 50% response level, where 100% represents
‘maximal incorporation of [*HJthymidine into acid-precipitable DNA .

Alternatively, an assay for SECP activity measures the stimulation or inhibition of
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neurotransmission in cultured cells. Cultured éHO fibroblasts are exposed to SECP. Following
endocytic uptake of SECP, the cells are washed with fresh culture medium, and a whole cell voltage-
clamped Xenopus myocyte is manipulated into contact with one of the fibroblasts in SECP-free
medium. Membrane currents are recorded from the myocyte. Increased or decreased current
relative to control values are indicative of neuromodulatory effects of SECP (Morimeoto, T. et al.
(1995) Neuron 15:689-696).

Altemativaly, an assay for SECP activity measures the amount of SECP in secretory,

‘membrane-bound Tles. Transtected cells as described above are harvested and Iysed. The
Iysate is fractionated using tethods known to those of skill in the art, for example, sucrose gradient
ultracentrifugation. Such methods allow the isolation of subcellular components such as the Golgi

apparatus, ER, small membrane-bound vesicles, and other secretory or Jles. Immur

from fractionated and total cell Iysates are performed using SECP-specific antibodies, and
immunoprecipitated samples are analyzed using SDS-PAGE and immunoblotting techniques. The
concentration of SECP in secretory organelles relative to SECP in total cell lysate is proportional to
the amount of SECP in transit through the secretory pathway.

Alternatively, AMP binding activity is measured by combining SECP with *’P-labeled AMP.
The reaction is incubated at 37°C and terminated by addition of trichloroacetic acid. The acid extract
is neutralized and subjected to gel electrophoresis to remove unbound label. The radioactivity retained
in the gel is proportional to SECP activity.
XIX. Di ration of Immu lobulin Activity

An assay for SECP activity measures the ability of SECP to recognize and precipitate

antigens from serum. This activity can be measured by the guantitative precipitin reaction. (Golub,
E.S. et al. (1987) lmmunology: A Synthesis, Sinauer Associates, Sunderland, MA, pages 113-115.)
SECP is isotopically labeled using methods known in the art. Various serum concentrations are added
to constant amounts of labeled SECP. SECP-antigen complexes precipitate out of solution and are
collected by centrifugation. The amount of precipitable SECP-antigen complex is proportional to the
amount of radioisotope detected in the precipitate. The amount of precipitable SECP-antigen complex
is plotted against the seram concentration. For various serum concentrations, a characteristic
precipitin curve is obtained, in which the amount of precipitable SECP-antigen complex initially
increases proportionately with increasing serum concentration, peaks at the equivalence point, and
then decreases proportionately with further increases in serum concentration. Thus, the amount of
precipitable SECP-antigen complex is a measure of SECP activity which is characterized by

sensitivity to both limiting and excess quantities of antigen.
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Alternatively, an assay for SECP activity measures the expression of SECP ou the cell
surface. cDNA encoding SECP is transfected into a non-lenkocytic cell line. Cell surface proteins
are labeled with biotin (de Ja Fuente, M.A. et al. (1997) Blood 90:2398-2405). Inununoprecipitations
are performed using SECP-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 SECP expressed on the cell surface.

Alternatively, an assay for SECP activity measures the amount of cell aggregation induced by
overexpression of SECP. In this assay, cultured cells such as NIH3T3 are transfected with cDNA
encoding SECP contained within a suitable mammalian expression vector under control of a strong
promoter. Cotransfection with ¢cDNA encoding a fiuorescent 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 agglitination is a direct measure of SECP activity.

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

following claims.
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Polynucleotide SEQ|Incyte Project ID: |Representative Library
D NO:
26 7757335CB1 LIVRTUEOL
27 1482539CB1 COLNNONOS
28 2234213CB1 ___ |PANCTUTO2
29 1345785CBI _ |LATRTUTO2
30 3807190CB1 ___|CONTTUTO!
31 4856078CB1 |BRSTTUT22
32 6106886CB1 |MCLRNOCO!
33 5627037CB1 BONEUNROL
34 3688835CB1 THYRNOTL0
35 2295419CB1 KIDNNOT32
36 [2437896CB1 BRAFTDT02
37 [2641482CB1 LUNGTUTO8
38 |7494292CB1 BRATFEROG
39 7636283CB1 SINTDIEOL
40 8095391CB1 BRAINOY02
41 532018CB1 LIVRTUTO4
43 2044436CB L PTHYNOTO03
44 4091564CB1 BSCNSZTOL
45 8039739CB1 SPLNNOEO1
46 1265837CB1 ENDANOTOL

|47 5568527CB1 BRAITUTO1
48 7503641CB1 FIBRUNT02
49 7503458CB1 BRANDIT04
50 7500925CB1 MONOTXNO3
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‘What is claimed is:

1. Anjsolated polypeptide selected from the group consisting of:

a) a polypeptide comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:1-25,

b) a polypeptide comprising a naturally occurring amino acid sequence at least 90% identical
to an amino acid sequence selected from the group consisting of SEQ ID NO:2-24,

c) apolypeptide comprising a naturally occurring amino acid sequence at least 96% identical
to the amino acid sequence consisting of SEQ ID NO:1,

d) apolypeptide comprising a naturally ocenrring amino acid sequence at least 95% identical
to the amino acid sequence consisting of SEQ ID NO:25, /‘/. )

¢) abiologically active fragment of a polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-25, and

f) an immunogenic fragment of a polypeptide having an amino acid sequence selected from

the group consisting of SEQ ID NO:1-25.

2. Anisolated polypeptide of claim 1 comprising an amino acid sequence selecied from the
group consisting of SEQ ID NO:1-25.

3. Anisolated polynucleotide encoding a polypeptide of claim 1.
4. Anisolated polynucleotide encoding a polypeptide of claim 2.

5. Anisolated polynucleotide of claim 4 comprising a polynucleotide sequence selected from
the group consisting of SEQ ID NO:26-50.

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

a)

b)

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

recovering the polypeptide so expressed.

10. A method of claim 9, wherein the polypeptide comprises an amino acid sequence selected
from the group consisting of SEQ ID NO:1-25.

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

12. Anisolated polynucleotide selected from the group consisting of:

a)

b)

c)

a)
e)
&)
f)

Feotid J
q

a polynucleotide comprising a pol,
consisting of SEQ ID NO:26-50,

a polynucleotide comprising a naturally occurring polynucleotide sequence at least

ted from the group

90% identical to a polynucleotide seq lected from the group consisting of SEQ
1D NO:27-50,

a polynucleotide comprising a naturally occurring polynucleotide sequence at least
96% identical to the polynucleotide sequence of SEQ ID NO:26,

a polynucleotide complementary to a polymucleotide of a),

a polynucleotide complementary to a polymucleotide of b),

1

a polynucleotide compl yto a pol tide of c), and

an RNA equivalent of a)-e).

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

polynucleotide of cl_aim 12.

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

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

a)

‘hybridizing the sample with a probe comprising at least 20 contiguous nucleotides
comprising a sequence complementary to said target polynucleotide in the sample, and

which probe specifically hybridizes to said target polynucleotide, under conditions
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whereby a hybridization complex is formed between said probe and said target
polynucleotide or fragments thereof, and

) 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 micleotides.

16. A method of d ing 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 polynncleotide or fragment thereof using polymerase chain
reaction amplification, and
b) detecting the presence or absence of said amplified target polynucleotide or fragment
thereof, and, optionally, if present, the amount thereof.

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

excipient.

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

selected from the group consisting of SEQ ID NO:1-25.

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

claim 17.

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

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

b detecting agonist activity in the sample.

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

pharmaceutically acceptable excipient.

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

claim 21.

23. A method of screening a compound for effectiveness as an antagonist of a polypeptide of
claim 1, the method comprising:
a) exposing a sample comprising a polypeptide of claim 1 to a compound, and

b) detecting antagonist activity in the sample.

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

11

a phar ically accep I
25. A method for treating a disease or condition associated with overexpression of functional
SECP, comprising administering to a patient in need of such treatment a composition of claim 24.

26. A method of screening for a compound that specifically binds to the polypeptide of claim
1, the method comprising:
a) combining the polypeptide of claim 1 with at least one test compound under suitable
conditions, and
b) detecting binding of the polypeptide of claim 1 to the test compound, thereby
identifying a compound that specifically binds to the polypeptide of claim 1.

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

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

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

c) comparing the activity of the polypeptide of claim 1 in the presence of the test
compound with the activity of the polypeptide of claim 1 in the absence of the test
compound, wherein a change in the activity of the polypeptide of claim 1 in the
presence of the test compound is indicative of a compound that modulates the activity
of the polypeptide of claim 1.
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28. A method of screening a compound for effectiveness in altering expression of a target

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

comprising:

)

b)
)

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

detecting altered expression of the target polynucleotide, and

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

amounts of the compo-und and in the absence of the compound.

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

2)
b)

c)
d)

treating a biological sample containing nucleic acids with the test compound,
‘hybridizing the nucleic acids of the treated biological sample with a probe comprising
at least 20 i Jeotides of a polynucieotide of claim 12 under conditions

2!

whereby a specitic hybridization complex is formed between said probe and a target

polynucleotide in the biological sample, said target polynucleotide comprising a

polynucleotide seq of a poly id

of claim 12 or fragment thereof,

quantifying the amount of hybridization complex, and

comparing the amount of hybridization complex in the treated biological sample with
the amount of hybridization complex in an untreated biological sample, wherein a
difference in the amount of hybridization complex in the treated biological sample is

indicative of toxicity of the test compound.

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

‘biological sample, the method comprising:

a)

b)

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

detecting the complex, wherein the presence of the complex correlates with the
presence of the polypeptide in the biological sample.

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

a)
b)

a chimeric antibody,
a single chain antibody,
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c) a Fab fragment,
d) a F(ab’), fragment, or
e) a humanized antibody.

32. A composition comprising an antibody of claim. 11 and an acceptable excipient.

33. A method of diagnosing a condition or disease associated with the expression of SECP in

a subject, comprising administering to said subject an effective amount of the composition of claim 32.

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

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

a subject, comprising administering to said subject an effective amount of the composition of claim 34.

36. A method of p a polyclonal antibody with the specificity of the antibody of claim

11, the method comprising:

a) immunizing an animal with a polypeptide consisting of an amino acid sequence
selected from the group consisting of SEQ ID NO:1-235, or an immunogenic fragment
thereof, under conditions to elicit an antibody response,

b) isolating antibodies from said animal, and

c) screening the isolated antibodies with the polypeptide, thereby identifying a polyclonal
antibody which specifically binds to a polypeptide comprising an amino acid sequence
selected from the group comnsisting of SEQ ID NO:1-25.

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 aniibody with the specificity of the antibody of claim
11, the method comprising:
a) immunizing an animal with a polypeptide consisting of an amino acid sequence
selected from the group consisting of SEQ ID NO:1-25, or an immunogenic fragment

thereof, under conditions to elicit an antibody response,
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b) isolating antibody producing cells from the animal,

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

d) culturing the hybridoma cells, and

e) 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:1-25.

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

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:1-25 in a sample, the method comprising:
a) incubating the antibody of claim 11 with a sample under conditions to allow specific
binding of the antibody and the polypeptide, and
b) detecting specific binding, wherein specific binding indicates the presence of a
polypeptide comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:1-25 in the sample.

45. A method of purifying a polypeptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NO:1-25 from a sample, the method comprising:
a) incubating the antibody of claim 11 with a sample under conditions to allow specific
binding of the antibody and the polypeptide, and
b) separating the antibody from the sample and obtaining the purified polypeptide
comprising an amino acid sequence selected from the group consisting of SEQ ID
NO:1-25.

136



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

10

25

(252)

WO 02/079441 PCT/US02/09820

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

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

48. An array comprising different nucleotide molecules affixed in distinct physical locations
on a solid substrate, wherein at least one of said nucleotide molecules comprises a first oligonucleotide
or polynucleotide sequence specifically hybridizable with at least 30 contiguous nucleotides of a target
polynucleotide, and wherein said target polynucleotide is a polynucleotide of claim 12.

49. An array of claim 48, wherein said first olj leotide 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 olig; leotide or pol; leotide is

]!

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

51. An array of claim 48, wherein said first olig Jeotide or pol leotide sequence is

completely complementary to said target polynucleotide.

52. An array of claim 48, which is a microarray.

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

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

multiple nucleotide molecules, and the multiple nuclectide molecules at any single distinet physical

location have the same sequence, and each distinet physical Jocation 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.
' 65.

66.

=N

67.

68.

69.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:1.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:2.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:3.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:4.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:5.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:6.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:7.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:8.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:9.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:10.
A polypeptide of claim 1, c;mpﬁsmg 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.
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70.

71.

72.

73.

74.

75.

76.

717.

78.

79.

80.

81.

82.

83.

84.

85.

86.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:15.
A polypeptide of claim 1, comprising the amino acid sequence c;f SEQID 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.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:26.
A polynucleotide of claim 12, comprising the polynuclﬁotgdﬂ sequence of SEQ ID NO:27.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:28.
A polynucleotide of claim. 12, comprising the polynucleotide sequence of SEQ ID NO:29.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:30.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:31.
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NO:45.

NO:46.

87.

88.

5]

89.

90.

91.

Pt

92.

93.

@

94.

95.

96.

=y

97.

98.

3

99.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:32.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:33.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:34.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:35.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:36.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:37.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:38.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:39.

A polynucleotide of claim 12, comprising the polynucleotide of SEQ ID NO:40.

'p P qt

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:41.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:42.

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

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

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

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

102. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
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NO:47.

103. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
NO:48.

104. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
NO49.

105. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID
NO:50.
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val
aly

Arg

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

Ile

Ser

Thr

Phe

Glu

Ser

Pro

Asp

Gln

Arg

Lys

Gly

Ser

Ala

Arg

Lys

Thr

Arg

Val

Val

Glu

Trp

Leu

Ala

@ln

Thr

Ser

Lys

Pro

His

Pro

Ala

Gly

Pro

Gln

Ser

Ser

Leu

Val

Arg

Val

Val

Lys

Asn

Leu

Pro

Leu

Ala

Leu

Met

Thx

val

val

Ala
His

Lys

80
Ser

35
Aala
110
Leu
125
Gln
140
aAla
155
Phe
170
Arg
185
Ser
200
Pro
215
Gly
230
Ala
245
Ile
260
Cys
275
Glu
290
Lys
305
Vval
320
Ile
335
cly
350
Cys
365
Trp
380
Leu
395
Glu
410
Pro

Lys
Lys

Ser

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

Glu

Ile
Ser
Asp
Leu
Pro
Gln
Ser
Ala
Gln
Ile
Asp
Ser
Glu
Met
Glu
Pro
Lys
Axg
Ala
Asn
Gly
Asp
cly
Asn
Leu
Val
Thr

Asp

Trp

Glu

Asn

Pro

Lys

Lys

Pro

Thr

Gln

Lys

Tyr

Thr

Ala

Arg

His

Ala

Val

Ser

Ile

Ala

Gly

Ile

His

Gly

Gly

Pro

Glu

Val

Ala

Ser

Lys

Asp

Pro

Glu

Asp

Ala

Arg

Ser

Arg

Tyr

Pro

Lys

Glu

Leu

Ile

Arg

Glu

Pro

Ala

Ala

val

Asp

Thr

Tyx

10
Lys

25
Asn

40
aly

55
Thr

70
ala

85
Pro
100
Leu
115
Thr
130
Gly
145
Gln
150
Sex
175
Lys
130
Leu
205
Ser
220
Lys
235
Phe
250
Tle
265
Arg
280
Phe
295
Tyr
310
Asn
325
Lys
340
Ser
355
Ala
370
Lys
385
Leu
400
Asp
415
Asp

Met
Leu
Glu
Pro
Gly
Arg
Gln
Asn
Ser
Leu
Asp
Gly
Thr
Met
Leu

val

Arg
Val
Ile
Asn
Axrg
Glu
Phe
Ile
Pro
Leu

Lys

2746

Thr
Tle
Thr
Ser
Arg
Asn
Ala
Gly
Pro
Met
Galu
Sexr
Thr
Ser
Asp
Thx
Asn
Txp
Val
Lys
Asn
Ile
Asn
Leu
ala
Trp
Gln

Gly

Asp
Pro
Pro
Gln
Arg
Pro
Asn
Leu
Ser
Thr
Asp
Arg
Gly
Gly
Leu
Arg
Asn
Ala
Met
Met
Asn
Pro
Pro
Gly
Sexr
Ser
Gln

Cys

Ser
Ser
Gln
Ala
2Arg
Leu
Gly
Ser
Lys
Asn
Ser
Ala
Glu
Leu
His
Phe
Gly
Tyr
Val
Ala
Tyr
Val
Lys
Pro
Thr
Gly
Gly

val

15
Lys

30
Gln

45
Arg

60
Glu

75
Asn

90
Ser
105
Thr
120
Ser
135
Glu
150
Fhe
165
Val
180
Ser
195
Ala
210
His
225
Arg
240
Gly
255
Ile
270
Glu
285
Thr
300
Asp
315
Ala
330
Gln
345
Leu
360
Pro
375
Val
390
Sexr
405
Lys
420
Lys

(258)

PCT/US02/09820

JP 2005-506049 A 2005.3.3



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

WO 02/079441

Asp

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

Leu

Glu
val
Ser
Leu
Lys

cly

Asp

Ile

Glu

Glu

Ala

Ala

Gln

Ile

Val

Asp

Glu

ala

Asp

Ile

Val

Lys

Lys

His

Glu

Glu

Ile

Thr

Lys

ala

Leu

Val

Val

Cys

Glu
Lys
Ser
Ile
Arg
Val
Tys
Phe
cly
aly
His
Gln
Ile
Ser
Ile
Pro
Asn
Glu
Asn
Leu
Asn
aly
Pro
Asp
Glu
Asp
Ala

His

425
Gly
440
ala
455
ala
470
Pro
485
His
500
Sex
515
Ile
530
Glu
545
Tyx
560
Ser
575
Pro
590
Leu
605
Arg
620
Phe
635
aAla
650
Ser
665
val
680
Phe
695
Arg
710
Ser
725
Leu
740
Trp
755
Asp
770
aAla
785
Arg
800
Val

Arg
830
Ile

Glu
Gly
Leu
Leu
Val
Phe
Val
Phe
Cys
Gln
Leu
Glu
Ala
Ser
Trp
Ala
Glu
Ile
Leu

Leu

Met
Gly
Glu
Gln

Glu

clu
Glu
Asp
Ser
Glu
Phe
Glu
Met
Ser
His
Thr
Ile
Leu
Thr
Arg
Gly
Gly
Asp
Glu
Arg
Glu
Asp
Met
Phe
Gln
Leu
Ser

Ile

Ala
Gly
Phe
Pro
val
cly
Glu
Glu
Ala
Phe
Glu
Ala
Tyr
Pro
Ile
Thr
Tyr
Ser
ala
Gly
Thr
Tyx
Leu

Arg

Ile
Leu

Asp

Ala
Qly
Pro
Ile
Gln
Arg
ala
Gln
aly
Leu
Met
Met
cly
Ser
Thx
val
Phe
Gln
Ile
Asp
Glu
Leu
Gly
Thr
Leu
Tyr

Thr

430

445
aly
460
Ile
475
FPhe
490
Ile
505
Asp
520
Pro
535
Cys
550
Thr
565
Glu
580
Tle
595
Gly
610
Glu
625
Asn
640
Ser
655
Gln
670

685
Phe
700
Ser
715
Phe
730
Ser
745
Ile
760
Val
775
Cys
790
Pro
805
Gly
820
Met
835
His

Arg
Gly
Leu
Leu
Leu
cys
Ala
Ala
Val
Leu
Ala
Val
Ser
Pro
Glu
Glu
Val
Gly
Asn
Arg
Phe
Ala
Val
Met
Ala
Gly
Phe

Arg
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Ile

Lys

Phe

Met

Ala

Ser

Thr

Ile

@lu

Asn

Asp

Pro

Pro

Pro

Asn

Leu

Ala

His

Met

Thr

Gln

Glu

cys

Thr

Asp

Val

Val

Leu

Gly
Arg
Lys
Asp
Ile
Ile
Arg
Tyr
Pro
Val
Leu
Trp
Leu
Pro
Asn
Ala
Cys
Val
Thr
Asn
Liys
Gly
Asp
Ser
Lys
Leu

Asn

Phe
Ile
Gln
Leu
Gln
Gln
Ala
Leu
Leu
Arg
Asn
His
Gly
Ala
Asp
Phe
Thr
Phe
Val
Val
Asn
Val
Ala
Phe
Leu
Tyr
ile

Asp

435

450
Arg
465
Val
480
Ala
495
Tyx
510
Arg
525
Pro
540

555
Tyx
570
Leu
585

600
Arg
615
Val
630
Arg
645
Glu
660
Arg
€675
Gly
690
Ser
705
Ala
720
Glu
735
Asp
750
Gln
765
Leu
780
Leu
795
Leu
810
Ile
825
Met
840
Gly
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Gly
Lys

Cys

Val
Ile

Lys

Leu
Glu
Val
Ala
Glu
Met
Axrg
Glu
Gly
Leu
Met
Lys

Leu

Gln
Gln
Arg
Val
Lys
His
Met
Phe
Glu
Ser
Ile
Ile
Cys

Leu

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

Pro

845

Leu Ser
860

Val Asp
875

Glu Lys
890

Lys Leu
905

Gly Ser
920

Leu Asn
935

Gly Ala
950

Asp Asp
965

Leu Pro
980

Gln Val
995
Gly Phe
1010
Trp Val
1025
Leu Leu
1040
Pro Ala
1055
Ala Ser
1070
Ile Ala
1085
Ala Asp
1100
Leu Val
1115
Val Val

Tyr

Ser

Thr

Ser

Val

Val

Pro

ala

Cys

Gln

Glu

Asn

Tyr

Asn

Gln

Tyxr

Gln

Leu

Ser

Gln

His

Leu

Lys

Leu

Val

Ile

Ile

Glu

Axg

Asp

Ala

Arg

His

Asp

Ala

Gly

Glu

Arg

Leu

Gly
Arg
Asp
Tyr
Ala
Glu
Glu
Lys
Gln
Ser
Pro
Leu
Gln
Glu
Thr

Leu

Leu
Arg
Ser
Tyr
Met
Lys
Pro
Leu
Ala

Arg

850

Asn Ser
865

Ile Thr
880

Pro Thr
895

Thr Val
910

Glu Met
925

Arg Gly
240

Ala Gly
955

Val His
970

Thr Leu
985

Val Leu
1000
Glu Pro
1015
Met Met
1030
Glu Ile
1045
Lys Ser
1060
Ser Val
1075
Asp Cys
1090
Phe Phe
1105
Arg Ser
1120
Leu Arg
1135
Asp Ala
1150
Leu Ser
1165
Asp Lys
1180
Ser Gln
1185
Lys Asn
1210
Asp Pro
1225
Thr Gln
1240
Arg Gln
1255
His Asn

Tyx

Ile

Val

Glu

Glu

cys

Pro

Pro

Glu

Val

Thr
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Val

Val

Val

Ala

Ile

Phe

Leu

Thr

Axg

cys

Ala

Asn

Ile

Tyr

Ala

Val

Leu

Leu

Leu

Ser

Leu

Val

Thr

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

Glu

Tyr
Lys
Sexr
Gly
Lys
Tyr
Ala
Pro
Gly
Thr
Ile
His
val
Val
Phe
Thr
Gln
Gly
Arg

Thr

855
Met
870
Thr
885
Pro
900
Hig
915
Met
930
Ile
945
Arg
960
Phe
975
Glu
990
Asn

1005

Lys

1020

Pro

1035

Ala

1050

Met

1065

Pro

1080

Leu

1095

Ser

1110

Tyr

1125

Val

1140

Ser

1155

val

Asn

Cys

Ile

Asp

Ser

Ala

Ser

Trp

1170

Leu

1185

Ile

1200

Met

1215

Glu

1230

Glu

1245

Ser

1260

Ile
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Phe

Leu

Leu

Pro

Leu

Ser

Phe

Pro

Leu

ala

Asp

Leu

Lys

Arg

Leu

Ile

Asn

His

Val

His

Asn

Val

FPhe

alu

Trp

Gln

Asn

Ser

Lys

Thr

alu

Leu

Gln

Ile

Fhe

Glu

Phe

Ser

Cys

Thr

Arg

Phe

Tyr

Arg

Lys

Glu

Ser

Glu

Ala

Leu

Glu

Lys

Thr

Glu

1265
Ala Tle
1280
Lys Leu
1285
Phe Phe
1310
Val Tyr
1325
Gln His
1340
Phe Met
1355
Ser Ile
1370
Met Asp
1385
Vval aAla
1400
val Ile
14315
Ser Glu
1430
Leu Arg
1445
Ala Asp
1460
Phe Val
1475
Arg Tle
1490
Phe Thr
1505
Arg His
1520
Met Arg
1535
Met His
1550
Val Thr
1565
Asp Leu
1580

Arg
Val
aly

Tyr

Met

Leu

His

Arg

Gln

Pro

Asn

Gly

cys

Arg

Glu

Leu

Ser

Phe

Arg

Glu

Phe

His

Thr

Leu

Thxr

Pro

Tyr

Leu

Ser

Tyr

Tyr
Ser
Ala
Arg
Leu

Ser

Phe

Thr

Pro

Glu

Lys

Leu

Ala

Pro

Asp

Leu

Arg

Lys

Leu

Ser

Thr

Met

Gln

Ala

Leu

1270
aly His
1285
Glu Thr
1300
Asn Lys
1315
Gly Tyr
1330
Pro Asp
1345
Ser His
1350
Asp Teu
1375
Ser Pro
1390
Phe Glu
1405
Ala Asn
1420
Ser Leu
1435
Ile His
1450
Asp Glu
1465
Lys Asn
1480
Ile Ala
1495
Arg Asp
1510
ala Leu
1525
Leu Thr
1540
Gly Ala
1555
Phe Phe
1570
clu Ala
1585
Leu Glu
1600
Val Arg
1615
val Ile
1630
Val Met
1645
Ala Glu
1660
val Pro
1675
asp Ile

Gly
Pro
Leu

Leu

Met
Arg

val
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Phe

Ile

Val

Ala

Thr

Asn

Arg

Cys

Pro

Ser

Leu

Leu

Leu

Glu

Phe

Fhe

Val

Lys

Arg

Phe

Met

Asp

Asp

Tyr

Lys

Arg

Leu

Cys
Phe
cys
Tyr
Cys
Arg
His
Gln
Thr
Lys
Glu
Asn
val
Val
Lys
Ala
Gln
Pro
Val
Ala
@lu
Asp

cys

aly
Ile
Leu

Tyr

1275
Pro Glu
1290
Asp Val
1305
Met Ala
1320
Glu Leu
1335
Val Val
1350
Met Thr
1365
Ser Thr
1380
Arg Met
1395
Arg Asn
1410
Asp Thr
1425
Asp Asp
1440
Val Ser
1455
Pro Ile
1470
Asp Tyr
1485
Glu Phe
1500
Glu Asp
1515
Leu Glu
1530
Cys Ala
1545
Lys Glu
1560
Ile Tle
1575
Tyr Leu
1520
Glu Leu
1605
Asn His
1620
Phe Lys
1635
Ser Arg
1650
Asn Ile
1665
Phe Tle
1680
Lys Glu
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Val

Ala

Ile

Val

Thr
Lys
Thx
Gly
Leu
Leu
Glu
Phe
Val
Gly
Arg
ala
rla
Tyr
Val
Ile
Leu
Glu
Ile
Glu
val
Val
Asp
Met
Asp
Tyr
Lys

Glu

Asp
Gln
Tys
Thx
Phe
Thr
Met
Lys
Ile
Pro
Ala
Axg
Trp
Leu
His
Thr
Arg
Glu
Gly
Asn
Leu
Gln
Asp
Pro
Pro
Asp
Gly

Ile

1685
Ser Arg
1700
Gly Pro
1715
Asp Leu
1730
Thr Tyr
1745
Lys Leu
1760
Tyr Thr
1775
Asn Arg
1790
Met Arg
1805
Val Ile
i820
Gly Glu
1835
Glu Gly
i850
Ile Gly
1865
Val Asp
1880
Thr Pro
1895
Cys Lys
1910
Asp Ile
1925
Gly Ser
1940
Ile Val
1955
Ala Tyxr
1970
Ser His
1985
Gly Arg
2000
Ile Met
2015
Phe Glu
2030
Lys Asp
2045
Ile Asp
2060
Pro Arg
2075
Thr Trp
2090
Met Ala

Gly
His
Gln
Tyr
Gly
Leu
Pro
Lys
2Asn
Leu
Pro
Ala
Glu
Asp
Ile
Gly
Met
Ile
val
Ile
val
Tyr
Val
His
Glu
Met
Ser

Trp

Asn
Gly
Ala
Asp
Ser
Val
Gly
Thr
Asp
Leu
Lys

Glu

Tyr
Glu
Lys

Il

1)

Ser
Arg
Leu
Tyr

Asn

Ser
Ile
Leu
cly

ala

1690

Ile Met Phe
1705

Met Leu Ile
1720

Lys Arg Phe
1735

Phe Pro Glu
1750

Pro Asp Lys
1765

Leu Asp Ser
1780

Gly Asn Glu
1795

Gln Glu Tyr
1810

Ile Thr Fhe
1825

Tyr Leu Arg
.1840

Ile Tyr Val
1855

Glu Ile Lys
1870

Pro His Lys
1885

Thr Arg Ile
1900

Glu Gly Gly
1915

Asp Asp Gly
1930

Ala Gly Glu
1945

Leu Val Thr
1960

Leu Gly Gln
1975

Thr Gly Ala
1990

Thr Ser Asn
2005

Gly Val Ser
2020

Thr Ile Leu
2035

Pro Val Pro
2050

Glu Phe Leu
2065

Ala Gly Arg
2080

Phe Phe Asp
2095

Gln Thr Val
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His
Asn
Gln
Met
Tyx
Gln
Val
Pro
Arg
Ala
Ala
His
Gly
Ser
Glu
Leu
Ser
cys
Arg
Ser
Asn
His
Glu
Ile

Pro

His

val

Se:

K

Thr
Ala
Phe
Pro
Gly
cly
Glu
Ile
Ser
Ala
Met
Phe
Ser
Ser
Gly
Ser
Arg
Val
Ala
Gln
Ile
Trp
Ile
Ser
His
aly

Thx

1695
Phe Gly
1710
Pro Tyxr
1725
Gln Thr
1740
Arg Gln
1755
Lys Asp
1770
Gln Leu
1785
Met Val
1800
Gly Arg
1815
Gly Ser
1830
Glu Met
1845
Asn Ser
1860
Phe His
1875
Lys Tyr
1890
Leu Asn
1905
Arg Tyr
1520
Val Glu
1935
Leu Ala
1350
Ala Ile
1965
Ile Gln
1880
Leu Asn
1995
Leu Gly
2010
Thr Val
2025
Leu Ser
2040
Thr Pro
2055
Arg Ala
2070
Pro Thr
2085
Ser Phe
2100
Gly Arg
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Ala Arg Leu

Arg Thr Val

Ser Glu Ala

Asp Ser Ala

Glu Lys Leu

Gly Gly Met

Tyr Ile Val

Tyr Ile Pro

Ile Asp Ala

Lys Glu Ser

Ile Lys FPhe

Asp Pro Ala

Leu Ser Asp

Arg Glu Asp

Phe Ala Asp

Val Ile Ser

Tyr Trp Arg

Glu Ile Leu

Ser Met Leu

Ala Tyr Leu

Gln His Trp

Asn Ile Thr

Gly Leu Val

Tyr Leu Ser

His Leu Leu

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

2
311
PRT

2105
Gly Gly
2120
Glu Val
2135
Lys Ile
2150
Tyr Lys
2165
Pro Leu
2180
Tys Asp
2195
Asp Gly
2210
Pro Tyr
2225
Thr Ile
2240
Arg Gly
2255
Arg Lys
2270
Tyr Lys
2285
Lys Asp
2300
Leu Leu
2315

Phe His

2330
Asp Ile
2345
Leu Arg
2360
Gln Ala
2375
Arg Arg
2390
Trp Asp
2405
Gln ala
2420
Tyr Leu
2435
Glu Glu
2450
Gln His
2465
Ser Thr
2480

Homo sapiens

Pro

Val

Gln

ala

Ile

Arg

Glu

Pro

Val

Asp

Leu

Lys

Pro

Thr

Glu

Leu

aly

Phe

Asn

Asp

His

Pro

Ser

Asp

Val
Pro
Gln
Gln
Phe
Asp
Gln
Leu
Leu
Leu
Leu
Met
Asp
Ile
Pro
Trp
Leu
Glu
Val
Gln
Gly
Asp
Glu
Pro

Ser

2110
Gly val Ile
2125
Ala Asp Pro
2140
ala Gly Gln
2155
Ala Val Lys
2170
Ala Asn Trp
2185
Gln Val Leu
2200
Tyr Lys Gln
2215
Arg Gly Gly
2230
Cys Ile Glu
2245
Glu Pro Glu
2260
Tle Lys Ser
2275
Glu Gln Leu
2290
Leu Glu Gly
2305
Tyr His Gln
2320
Gly Arg Met
2335
Lys Thr ala
2350
Leu Glu Asp
2365
Leu Ser His
2380
Glu Thr Glu
2395
Val val val
2410
Pro Arg Sex
2425
Ser Val Leu
2440
val Ala Val
2455
Ala Glu Arg
2470
Pro Ala Ser
2485

7746

Ala
Ala

Val

Arg
Lys
Pro
Ser
Met
aly
Met
Gly
Arg
Val
Leu
Arg
Gln
Val
Gly
Gln
Thr
Lys
Asp
ala

Thr

Val

A=n

Trp

Phe

Gly

Phe

Ile

Trp

Tyr

Thr

Arg

G¢lu

Leu

aAla

Glu

Thr

His

Ala

Trp

Ile

Thr

cys

Gln

2115
Glu Thr
2130
Leu Asp
2145
Phe Pro
2160
Asn Arg
2175
Phe Ser
2190
Gly Ala
2205
Leu Ile
2220
Val Val
2235
Ala Asp
2250
Val Glu
2265
Arg Tle
2280
Pro Asp
2295
Lys Ala
2310
Val Gln
2325
Lys Gly
2340
Phe Leu
2355
Lys Gln
2370
Ile Gin
2385
Val Lys
2400
Leu Glu
2415
Arg Glu
2430
Ile Axg
2445
Val Ile
2460
Val val
2475
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<220>
<221> mizc_feature
<223> Incyte ID No:

<400> 2

Val

Lys

Ile

Gln

Ala

Pro

Phe

Leu

Pro

Arg

Sexr

Lys

Ala

Arg

Ser

Cys

Ala

Ile

Ile

Thr

Val

Phe

val

Leu

Arg

<210> 3
<211> 406
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature

<223>

Arg

Ser

Ser

Lys

Leu

Glu

Phe

Trp

Leu

Asp

Ser

Pro

Gly

Phe

val

Phe

Leu

Tyr

ala

Glu

Ile

Pro

Leu

Cys

Asn

Gln

Leu

Thr

Pro

Lys

Phe

His

Tyr

Glu

cly

Ile

Phe

Leu

Thx

Gln

Pro
20

35
Asn

50
Glu

65
Lys

80
Asn

95
His
110
Asp
125
Lys
140
Ile
155
Thr
170
Sex
185
Arg
200
Gly
215
Asp
230
Met
245
Thx
260
cly
275
Val
280
Asp
305

1482539CD1

Pro
Glu
Asn
His
Phe
Asn
Gly
Glu
Ala
His
Gly
cys
Gln
Ile
Lys

Glu

Leu

Gln

Ser

FPhe
Pro
Ala
Glu
Gln
Val
Leu
Asp
Arg
Lys
Arg
Val
Gly
Asn
Asn
Gln
Leu
Thr

Gly

Gly
Pro
Gln
Ser
Trp
Thr
Phe
Trp
Thr
Phe
Leu
Asn
Gly
Gln
Asp
Phe
Lys
Ala
Ile
@ln

Asp

Incyte ID No: 2234213CD1

Pro
Leu
Ile
Lys
His
Txp
Leu
Asp
alu
val
Ile
Phe
Ile
Asn
Asn
Ser
Gly
Thr
Glu
Asn

Pro

Pro

10
Gln

25
Ala

40
Phe

55
Gln

70
Glu

85
Gly
100
Ile
115
Asp
130
Fhe
145
Fhe
160
Gln
175
Arg
190
Gly
205
Gly
220
Val
235
Arg
250
Pre
265
Gly
280
Glu
295
Tyr
310

His

Val

Lys

Glu

Tyr

Tyr

Asp

val

Phe

Val

Leu

Trp

Glu

Pro

His

Tyr

Thr

Arg

Ala

8/46

Ala

Lys

Ser

Asp

Leu

Ser

Ala

Asp

Ser

Asp

Leu

Leu

His

Ile

Ser

His

Ser

Leu

Glu

Pro

Arg

Val

Ala

Pro

Gln

Ser

Leu

ile

Ala

Ile

Tyr

cys

Tyx

cln

Ile

Asn

Asn

Asp

Vval

Ile

cys

val

Ala

Ile

Glu

Ser

Asp

Lys

Lys

Cys

Cys

Thr

Lys

Gly

TYT

Lys

Gly

Arg

Leu

His

aly

15
Gly

30
Glu

45
Leu

60
Lys

75
Val

90
Leu
105
Pro
120
Phe
135
Ile
150
Asp
165
aly
180
Asn
195
Gly
210
Gly
225
Arg
240
Ser
255
Lys
270
Lys
285
Met
300
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<400> 3

Ile

Lys

Lys

Phe

Val
Gly
Thr
Cys
Ser
Cly
Val
Gly
Glu
Glu

Asn

Asn
Thr
Val
Ala
Asn
Pro
Met
Pro
Arg
Lys

Pro

His

Tyxr

Arg

Arg

Trp

Ser

Ser

Tyr

Cys

Arg

Arg

Cys

Thr

Glu

Asp

Cys

Leu

Asp

Thr

Pro

Pro

Asp

Ser

Pro

Thr

Pro

Ser

Glu
aly
Lys
Ala

val

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

Glu

Pro

Leu

20
Tyr

35
Ser

50
Glu

65
Phe

80
alu

95
Leu
110
Arg
125
Ser
140
caly
155
Asp
i70
Gly
185
Ala
200
Leu
215
Gly
230

245
Ser
260
Pro
275
Pro
290
Val
305
Arg
320
FPhe
335
Thr
350
Ala
365
ala
380
Thr
395

Pro
Gly
Arg
Lys
Leu
Val
Ala
Cys
Lys
Ser
Ser
Gly
His
Thr
Lys
Lys
Pro
Pro
Pro
Ser
Gly
Gly
Asp

Glu

Met

Arg

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

Asp

Arg

Leu

Glu

Ala

Thr

Gly

Cys

Cys

Glu

Gly

Arg

Thr

Lys

Lys

Lys

Ile

Pro

Pro

Gln

Pro

Pro

Leu

Gln

Phe

Leu

Leu

Gly
Leu
Pro
Thr
Cys
Gln
Glu
Tyr
Lys
Thr
Cys
Cys
Ser
Glu
Ile
Thr
Pro
Lys

Pro

Gly
Gly
Leu

Glu

Gly

Arg

Gly

10
Leu

25
Glu

40
Thr

55
Tyr

70
Cys

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

Ala
Leu
Asp

Lys

Ile
Gln
cly

Tyr

Asn
Tyr
Leu
Asp
Leu
Ser
Pro
His
Pra
Arg
Met
Val
Pro
Gly

Pro

9/46

Ala
Leu
Gly
Tyr
Lys
Pro
Cys
Tyr
Cys

Ala

Gln
Leu
Lys
Pro
Pro
Arg
Ile
Gly
Gly
Leu
Phe
Gln
Asp

Arg

Arg
Ala
Asp
Pro
Lys
Glu
Thr
Arg
Leu
His
alu
Asp
Val
Met
Pro
Val
Gly
Gly
Qly

Lys

Ser
Ala
Gly
Glu
Asp

Asp

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

Fhe

Gln

Gly

30
Glu

45
Leu

60
Cys

75
Tyr

90
Asn
105
Asp
120
Ile
135
Cys
150
Tyr
165
Tyr
180
Ala
195
Gln
210
Asn
225

240
Gln
255
Pro
270
Met
285
Gly
300
Gly
315
Gly
330
Ile
345
Arg
360
Pro
375
Pro
390
Tyr
405

(265)
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<210> 4

<211> 442
<212> PRT
<213> Homo sapiens

<220>

<221> misc_feature
<223> Incyte ID No:

<400> 4
Met Ala

Gln Ser
Ala Ala
2la Gly
Trp Thr
Asp Leu
Leu Tyr
Gly Arg
Ser Leu
Thr Cys
Ala Val
Tyr Trp
Pro Ala
Arg His
Pro Pro
Tyr Ala
Asp Arg
Ser Leu
Ser Cys
val Phe
Arg Gly

Pro Asp

Leu
Ser
aly
ala
Gln
Arg
Ser
Leu

Leu

Axg
Asp
Leu
Val
Gly
Ser
Val
Arg
His
His
Ser

Pro

Pro
aAla
Ser
Arg
Asp
Gly
Ala
Glu
Ile
Leu
Leu
Gly
Leu
Glu
Val
ely
Ala
Ile
Leu
Leu
Pro

Thr

Ser

Val
20
Ser
35
Ala
50
Arg
65
Pro
80
aly
35
Leu

110

Arg
125
His
140
Glu
155
Glu
170
Thr
185
Glu
200
Pro
215
Glu
230
val
245
Glu
260
His
275
Thr
290
Gly
305
Leu
320

1345785CD1

Axg
Leu
Val
Val
Leu

Gly

Ser
Ala

His

cys
Ala

His

Gly
Pro
His
Val
Asn

Ala

Ile
Leu
Val
Leu
His
aly
Gln
Ala
Val
His
Thr
Glu
val
Gln
Asp
Arg
Ala
Leu
His
ala
Gly

Arg

Leu
His
Ser
Arg
Asp
Gly
Arg
Ser
Glu
Tyr
Asp
Val
Asn
Gla
Arg
aAla
Asp
Glu
Tyr
@lu
Ser

Ccly

Leu
Ser
Glu
Cys
Arg
Pro
Val
Ala
Glu
Cys
Gly
Leu
Arg
Val
Ala
Tyr
Ala
Val
Cys
Pro
Sexr

His

Gly

180
Ala
175
Gly
190
Val
205
Asp
220
aly
235
Phe
250
Ala
265
aly
280
His
295
His
310
Asn
325

Lys
Ser
Ala
Ser

Arg

Glu

Asp

Asp

Leu

Pro

Val

His

Aryg
Pro

Glu

ala

Ser

val

10/46

Leu
Ser
Val
Pro
Val
Arg
ala
Asp
Ala
Tyr
ala
ala
val
Trp
Leu
Leu
Arg
Glu
His
Glu
Gly

Ile

Val
Val
Sexr
Arg
Leu
Leu
Arg
Gly
Gly
Glu
Thr
Arg
Trp
Asp
Leu
Phe
Gly
G@ly
@lu
Pro
ala

Asn

Leu
Pro
Trp
Met
His
Leu
Asp
Asn
Leu
Ser
Pro
Gly
Thr
Arg
Asp
Leu
Asp
Thr
Arg
Fro
Pro

Val

Leu

Ala

30
@lu

45
Val

60
Txp

75
Asp

30
Arg
105
Phe
120
Tyr
135
Leu
150
Ala
165
Ala
i80
Asp
195

210
Leu
225
Arg
240
Phe
255
Tyr
270
Arg
285
Pro
300
Gly
315
Ile
330

(266)
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Val

Phe

Pro

Ala

Ala

Ser

val

Leu

His

Arg

<210> 5
<211> 146
<212> PRT
<213> Homo sapiens

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

<400> 5

Pro

His

Gly

His

Pro

Thr

Gln

Lys

cys

Arg

<210> 6
<211> 109
<212> PRT
<213> Homo sapiens

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

Glu

Thr

Ala

Gly

aAla

Asp

Ser

Lys

Pro

Phe

Ser

Ser

Val

Ile

Trp

Gln

ala

Ile

Ser

Leu

Arg

Lys

Ala

Tyr

Pro

Glu

Ile

Pro

Cys

Val

Ile

Leu

arg

Sex

Pro

Ber

Arg
335
Leu
350
Arg
365
Ser
380
Gly
395
Lys
410
Leu
425
Asn
440

Trp
5
His
20
His
35
Asn
50
Ser
65
Ala
80
Asp
95
Ser
lio
Pro
125
Pro
140

Ala

Leu

Arg

Lys

Aap

Asn

Pro

Cys

His

Fhe

Arg

Gln

Asn

Ala

Lys

Phe

Ile

Gly

Lys

Met

Ile

Lys

3807190CD1

Leu
Ala
cly
Ser
Leu
His
Cys

cys

Pro
Ser
Trp
Asp
Leu
Leu
Gly
Leu
Leu

Trp

Cys
Trp
Ala
Ile
Asn
Ser
Ser
Ser
Ala

Ser

4856078CD1

Phe
Leu
cly
Asp
Leu

Leu

Phe
Tyr
Lys
Leu
Leu
His
Leu
Leu
Asp

Asp

Gln Gln
340
Leu Leu
355
Tyr Glu
370
Val Asn
385
Tyr Arg
400
Lys Glu
415
Ile Asp
430

Pro Leu
70"
Ser Val
85
Gln Thr
100
Pro Ser
115
Phe Cys
130
Trp Phe
145

11746

Leu

val

Tyr

Leu

Ala

Leu

Sex

Ile

Sly
Thr
Ser
Ala
Glu
Ala

Asp

Leu
Lys
Gly
Ile
His
Gln
Pro
Trp

Val

Tyr

Val

Asp

Glu

Asp

Glu

Lys

Ser

Met

Phe

Asn

Leu

Ala

Pro

Tyr

Ser

Val
345
Leu
360
Gln
375
The
390
Ile
405
Leu
420
Gly
435

(267)
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<400> 6
Met Leu Leu Phe Leu
1 5
Val Leu Gly Gln Pro
20
Ala Leu Gly Val Gln
35
Val Arg Met Gly Glu
50
Leu Glu Glu Arg Arg
65
Pro Gly Arg Pro Arg
80
Ser Pro Glu Pro Pro
95
Glu Arg Ser Pro

<2105 7
<211> 78

<212> PRT

<213> Homo sapiens

<220>
<221> misc_£feature

<223> Incyte ID No:

<400> 7

Met Ala Met Pro Ser

1 5

Met Ile Leu Leu His
20

Arg Phe Pro Ser Ala
35

Gly Ile Arg Lys Met
50

His Gln Pro Leu Phe
65

Leu Leu Gly

<210> 8

<211> 721

<212> PRT

<213> Homo sapiens

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

<400> 8
Met Asp Gln Gly Arg
1 5
Ala Txp Pro Arg Tyr
20
Tyr Asn Leu Glu Ile

Glu Leu Ser Leu Gly
10
Ile Leu Phe Ser Ala
25
Lys Ser Ala Ala His
40
Ala Trp Ala Ala Gln

Gly Phe Cys Arg Gly
70
Leu Pro Pro Leu Cys
85
Arg Gly Thr His Ser
100

6106886CD1

10
Lys Gly Phe Arg Arg
25
Gln Leu His Glu Ala
40
Ala Thr Phe Thr Ser
55
Ser Leu Pro Ser Pro
70

5627037cD1

ala Gly Pro @Gly His
10
Arg Val Val Gly Ser
25
Thr Asp Ala Glu Leu

Leu Val Leu Arg Met
15
Met Leu Gly Asn Thr
30
Gly Phe Ser Gin Ala
45
Gln Arg Gly Arg Cys
60
Glu Cys Gly Gln Ala
75
Pro Cys Arg Val Leu
20

105

Leu Leu Leu Leu Arg
15
Cys Pro Arg Thr Arg
30
His Ile Sexr Trp Asp
15
Thr Tyr Val Leu Trp
60
Thr Ser His Pro Leu
75

Gly Pro Gly Leu Lys
15
ala Asp Ala Gly Gla
30
Ser Asp Asp Ala Sex

12/46

(268)

PCT/US02/09820

JP 2005-506049 A 2005.3.3



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

WO 02/079441

Glu
Leu
Pro
Arg
Asp
Lys
Pro
Asn
Val
Val
Asn
Ile
Ser
Gly
Arg
Asp
Leu
Gly
Ser
Thr
Arg
clu
Cys
Trp
Val
Ile
Thxr

Glu

Cys
Thr
Val
Ala
Gly
Asp
Thr
Glu
His
Gln
Pro
Glu
Phe
Ser
Ile
Val
Thr
Ser
Asn
Tyr
Glu
ala
Phe
Lys
Glu
Asn
Ala

Glu

Gln

Val

Ile

Phe

Thr

Gly

Asp

ala

His

Glu

Glu

Asp

FPhe

Thr

Val

Thr

Trp

Pro

Gln

Thr

Val

Ile

Glu

Arg

Asn

Trp

arg

35
Ala

50
Leu

65
Leu

80
Asn
‘95
Gln
110
Lys
125
Leu
140
Ile
155
Pro
170
Cly
185
Ile
200
ala
215
Thr
230
Asn
245
Val
260
Leu
275
Thr
290
Pro
305
Leu
320
Cys
335
Pro
350

365
Gly
380
Asn
395
Thr
410
Val
425
Asn
440
Glu

Thr

Tle

Leu

Ala

Gln

Arg

Asp

Pro

Pro

Leu

His

Glu

val

Asp

Thr

Lys

Glu

Leu

Leu

Tyr

Phe

Glu
Pro
Gln
Lys
Glu
Glu
Tie
Ser
Thr
Arg
cly
Glu
Pro
Ser
Pro
Cys
Lys
Ala
Leu
ala
Tyr
Ala
Thx
Leu
Ser
Glu
Phe

Leu

Ala
Pro
Ala
Pro
aly
Thx
cly
aly
Vval
Val
Tyr
Ser
val
Thr
Lys
Val
Asp

Ala

Ile
Val
Val
Pro
Glu
Gly
Ala
aly

Pro

Ala

Glu

Gly

ala

ala

Thr

Arg

Lys

Thr

Val

Arg

Ser

Leu

Pro

Trp

Ser

Leu

Ser

val

Asn

Arg

Pro

val

Ser

Pro

Vval

Thr

145

160
Leu
175
Phe
190

205
Tyr
220
Cys
235
Val
250
Thr
265
Val
280
Asn
295
Ser
310
Val
325
Pre
340
Gly
355
Gly
370
Pro
385
aly
400
Gly
415
Phe
430
cely
445
Gly

Arg

Thr

Pro

Thr

Ala

Ser

Fhe

Thr

Ser

Thxr

ala

Qlu

Asn

Thr

Gly

Met

Ala

Thr

asp

Thr

Val

Gln

Ile

13746

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

Ile

Arg

Ile

Asn

Ile

Thr

Leu

cys

Ile

Glu

&ln

Gly

Asn

His

His

Asp

Pro

Pro

Val

Ala

Iile

Glu

Ser

His

Ile

Ala

Arg
Asp
Leu
Trp
Glu

Leu

Glu
Pro
ala
aly
Val
Asn
Phe
Ile
Pro
Arg
Leu
Asp
val
Ile
Lys

Ala

Thr
Tyr
Ile

Gly

45
Ala

Gly
75
Thr
90
Phe
105

120
Ile
135
Ser
150
Leu
165
Gln
180
Thr
195
Phe
210
Asp
225
Lys
240
Ala
255
aly
270
Leu
285
Pro
300
Ser
315
Ala
330
Ala
345
Ser
360
val
375

380
Tyr
405
Leu
420
Asn
435
Gln
450
ala

(269)
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Thr Ile Gly

Val Phe Phe

Thr Leu Arg

Pro Leu Thr

Ser Thr Ala

Asp Asp Val

Thr Arg Glu

Asn Val Arg

Tyr Ala Asp

Pro Ser Ser

Thr Tyr Ser

Pro Preo Gly

Leu Ser Tyr

Gly Ala Ala

Pro Pro Ser

Ile Gly Lys

His Ser Asp

Val

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

<220>

9
144
PRT

Ala

Leu

Lys

Met

Thr

asp

Glu

Ala

Arg

Arg

Pro

Glu

Gly

Gly

Tyr

Tyr

455
Ser
470
Tyr
485
Leu
500
His
515
Arg
530
Leu
545
Tyr
560
His
575
Arg
590
Leu
605
aly
620
Ala
635
Asn
650
Tyr
665
Leu
680
Ala
695
Gly
710

Homo sapiens

«221> misc_feature
<223> Incyte ID No:

<400>

E)

Met Leu Cys

1

Arg Pro Cys

Leu

Leu

aAla Thr Ser Pro

Trp Thr Cys

Ser

Pro

Leu
20
Pro
35
His
50

Ile Leu
Arg Arg

Asp Ile

Val Met
Lys Gln
Glu Met
Glu Asp
Ala Pro
Ser His

Pro Ala

Tyr Glu

Pro Thr

Thr Ala

Gln Arg

Leu
Arg
Lys
Arg
Lys
Asp
Lys
Arg
Gly
Ser
Ser
Ala
Lys
Tyr
Thr
Thir

Phe

3688835CD1

Lys Leu

Leu Glu

Thr Leu

Leu Pro

Leu

Arg

Arg

Ala

Ile
Lys
Val
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Asp

Cys

Thr

Ala

Arg

Pro

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

Gly Pro Leu

Ser

Ser

Phe

Glu

<220>

<221>
<223>

Trp
Ser
Pro

Trp

19

174
PRT
Homo sapiens

<400> 19

Gly

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

aly
Glu
Arg
Ser
Ser
Pro
Ser
Ala
Arg
Ala
Thr

Arg

<220>

<221

Gln
Ala
Leu
Leu
Lys
Gly
Thr
Glu
Ala
Thr
Asp

Met

20

727
PRT
Homo sapiens

Ser
Gln
Gln

Gln

aly
His
Glu
val
Thr
Ser
Leu
Pro
Ala
oly
Ala

Thr

155
Ser
170
Pro
185

200
Pro
215
Trp
230

misc_feature
Incyte ID No:

aly
5
aly
20
Arg
35
Ser
50
Trp
65
Arg
80
His
95
Gly
110
Leu
125
Pro
140
Arg
155
Leu
170

misc_feature

Leu

Ser

Arg

Ser

Lys

Gly
Leu
Thr
Tyr

Arg

Ser

Leu

Thr

Leu

Gln

4091564CD1

Arg
Gly
Ser
Met
Sexr
Thr
Gly
Ala

Gln

Pro

Gly

Asn

ala

ala

Arg

Lys

Leu

ala

Ala

Pro

Ser

Asp

Ala

Pro

Gly

val

Thr

Ala

Ser

Pro

Val

Arg

cys

Arg

Glu

Gly

Gln

His

Arg

Arg
Gly
Tyr
Ser
Pro
Ala
Gly
Pro
Gly
ala
Ala

ala

160
Pre
175
His
190
Pro
205
Pro
220
Pro
235

Ser
10
Pro
25
Ser
40
Val
55
Ser

Ala

85
Pro
100
Ser
115
Ala
130
Glu
145
Gly
160

Arg
Leu
Gly
cly

Leu

Ala
Gly
Thr
Leu
Lys
ely
Ala
Leu
Gly

Lys

22/46

His

Ser

Arg

ala

Ala

Glu

Ser

Phe

Axrg

ala

cys

Phe

Val

Val

Pro

Thr
Leu
Ser
cys

Asp

Leu
Ala
Arg
Leu
Pro
Gly

Ala

Gin
ala

Ala

Arg
Leu
Gly

ala

aly
Glu
Asp
Arg
Pro
Ser
Lys
Gly
Leu

Gln

165
Gly
180
Gly
195
Pro
21c
Gln
225
Txp
240

Val

15
Lys

30
Ser

45
Lys

80
Ser

75
Thr

90
Asp
105
Pro
120
val
135
Arg
150
Cys
165

(278)
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<223> Incyte ID

<400> 20
Met Leu Leu Trp

Al: Val Leu Leu
Glu Lys Val Ala
Gln Gly Asp Thr
Lys His Asp Lys
Lys Thr Arg Gly
Ser Pro Asp Txp
Gly Asp Asn Val

Thr His Gln Lys

Asn Ser Lys Tyr
Asp Ile Glu Val
Leu Phe Leu His
Glu Gly Ser Pro

Gln Arg Pro Asp

Pro Ala Met Trp
Glu Thr Val Thr
Ile Arg Val Gln
Arg Pro Thr Gly
Ile Cys Ser Val
His Lys Glu Gly
Ser Leu Leu 2Ala
Ala Gly aArg Tyr
Leu Ser Thr Trp
Pro Val Leu Thr

Asp Leu Leu Glu

No:

Tyr

Ile

65
Ser

80
Leu

95
Ile
110
Val
125
Glu
140
His
155
Thr
170
Pro
185
Met
200
Val
215
Leu
230
Thr

His
260
Arg
275
cly
290
Ala
305

320
Glu
335
Tyr
350
Ile
365
Phe
380
Leu

8039739cCD1

Leu
Asn
Ile
Trp
Gln
Ser
Ile
Leu
Tyr
Lys
Cys
Ser
Val
Thr
@ln
Gly

Glu

Val
Gln
Gln
Val
Leu
Cys
Arg
Arg

His

Leu

Pro

cys

Tyr

Ile

Leu

Leu

Arg

Tyr

Iie

Thr

Lys

Leu

Leu

Leu

Trp

Asp

Ile

Pro

Len

Gly

Arg

His

2la

Val

Ala

cys

Leu

Pro

ser

Thr

Ser

Gln

Cys

Lys

Thr

ala

Pro

Arg

Thr

Gln

Ser

Ser

Lys

Val

Ile

Ser

Ser

val

ala

Thr

Pro

Glu

Ile
Trp
Ser
Asp
Glu
Asp
ala
Gln
Asp
val
Tyxr
Leu
Ala
cys
Phe
Arg
Gly
Lys
Ser
Glu
Gly
Leu
Leu
Asp
Val
Arg

Ser

Leu
10
Sexr
25
Ile
40
Glu
55
Pro
70
Ala
85
Leu

Gly
115

130
Asn
145
Arg
160
Asn
175
Ser
190

205
Ser
220
Ser
235
Ser
250

265
Asn
280
Gly
295
Thr
310
Gly
325
Thr
340
Asn
355
Arg
370
Ala
385
Leu

Arg
Thr
Ser
Lys
Gly
Val
His
Lys
Lys
Ser
Lys
Ile
Ser
Thr
Leu
Pro
Tyr
Ser

Val

Axg
Val

Val

23/46

Val

Ala

Leu

Asn

Pro
Asp
Glin
val
Phe
Gln
Ser
Gln
Phe
Arg
Trp
Leu
Asn
Asn
Thr
Lys
Lys
His
Pro
Thr

Gly

Ala
Phe
Ser
Leu
Tgr
Vval
Val
Asn
Leu
Ser
Tyr
Val
Thr

Leu

Leu
cys
Arg
Leu
Met
Phe
Thr
Glu
Ser
Val
Val

Ser

Pro

Lys

Leu

Lys

Gln

Glu

FPhe

Lys

Pro

Arg

Ile

@ln

Pro

Ser

Asp

Gln

Glu

Ser

Glu

Val

Ser

Gln

Ser

Pro

Ser

Val

Pro

Lys
15
Gly
30
ala
45
Ile
60
Cys

105

225
Ile
240
Val
255
Gln
270
Ile
285
Leu
300
Trp
315
Arg
330
Asp
345
Ile
360
His
375
Gly
390
Pro

(279)
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Ile

Ala

Gly

Val

Val

Thr

Val

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

Leu
Ala
Glu
Ala
Sex
Val
Phe
Asn
Leu
Gly

cly

Leu
Thxr
Serx
Lys
Asn
Gln
Glu
His
His

Leu

<220>

<221>
<223>

<400>

21

Tyr
Pro
His
Gln
Arg
Gly
Pro
Ile
Thr
Leu
Thr
Leu
His
aly
Ser
Pro
Pro
His
His
Pro
Glu

Leu

21

132
PRT
Homo sapiens

Arg
Ser
Ser
His
Pro
Asp
Ile
Ser
Thr
Gly
Ser
val
Tyr
Thr
Arg
Leu
Gly
Thr
Glu
Asp
Glu

Ala

395
Phe
410
Gly
425
Gly
440
Ser
455
val
470
Leu
485
Leu
500
Ala
515
Glu
530
Ala
545
Arg
560
Leu

"575

Ala
590
Ser
605
Pro
620
Ala
635
Asp
650
Lys
665
Glu
680
Asp
895
Asp
710
Ser
725

misc_feature
Incyte ID No:

His

Leu

Leu

Tyr

His

His

Gln

Asn

Ser

Ser

Ser

Pro

Ser

Glu

Leu

Ser

Asp

Asp

His

Tyr
Gly
Thr
Glu
Trp
Ser
Ser
His
Arg
Ile
Ala
His
Arg
Met
Asn
Asn
Thr
Ala
Glu

His

Glu
Ala
Ser
Val
Leu
Leu
Fhe
Gly
Gly
Ser
Thr
Leu
hrg
Ser
Ile
Glu
Pro
Ser
Val
Gly

Glu

1265837CD1

Ser
Cys
Ser
Arg
His
Tyr
Gly
Asn
Lys
aly
Val
Arg
Pro
Asp
Leu
Ile
Ala
Leu
Glu

Asn

400
Vval
415
Phe
430
Asp
445
Leu
460
Ala
475
Cys
430
His
505
Gly
520

535
Val
550
Leu
565
Leu
580
Lys
595
Ser
610
Pro
625
Glu
640
Tyr
655
Asn
670
Tyr
685
Ala
700
TYT®
715

Thr

Azn

Arg

Pro

Glu

Glu

Ser

Val

Thr

Ala

Pro

Glu

Gln

Fro

Ser

cys

Ser

Ser

Glu

24746

Leu
Leu
Asp
val
Gly
Ser
aAsp

Ser

Thr
Ala
Ala
aly
Cys
Glu
Met
Gln
Pro
Glu
Ser

Asn

Gly
Ser
Asn
Thr
Ala
Leu
Asp

Phe

Leu
Ala

Ala

@ln
Pro
Tyx
Ile
Met
Leu
Arg

val

Asn
Leu
Gly
val
Gln
Arg
Thr
Asn
Ala
Asn
oly
Ala
Leu
Glu
Thx
Ser
Trp
Met
Lys
Gly

Pro

405
Ser
420
Thx
435
Leu
450
Pro
465
Ala
480
Gly
495
Leu
510
Leu
525
Asp
540
Val
555
Ile
570
Ala
585
Sex
600
Pro
615
His
630
Asn
645
Ser
660
His
675
Lys
690
Arg
705
Arg
720
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Met Cys Ser Ala Gly

Arg Asp Glu Asp Gly
20
Thr Glu Trp Asp Pro
35
Pro Lys Glu Ser Glu

Gly Glu Pro Val Gly
65
Gly Glu Leu Asn Lys
80
Tyr Phe Gly Glu Axg
95
Trp Val Met Leu Trp
110
Ala Val Leu Cys Leu
125

<210> 22
<211> 297
<212> PRT
<213> Homo sapiens

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

<400> 22
Met Ser Ala Trp Ala
1 5
Cys Leu Leu Ala Arg
20
Asp Pro Arg Pro Ser

Pro Gly Arg Thr Leu
Asn Lys Trp Ser Lys
Glu Arg Ser Arg Ile
Ala Val Lys Glu Gly
Ala Asn Tle Leu Glu
Thr Ile Glu Thr Ala
Leu Leu Tyr Glu Gly
Glu Ala Leu Ser Asn

155
His Ile Leu Asn Lys

170
His Ser Phe asp Lys

185
Arg @lu Lys Lys Ala

Glu

aly
Gln
Asp
Asn
Ile
Phe

Val

Leu

ala

ala

Asp

Asp

Leu

val

Leu

Ile

Leu

Leun

Ser

Val

Tyr

Ile

Glu

cly

Ile

5568527CD1

Ala

Gly

His

His

Val

Fhe

val

Leu

Arg

Sex

Asn

Lys

val

Ala
Pro
Pro
Phe
Arg
Ser
Pro
Cys
Lys
Gly
Ser
aGly
Gly

Asn

Ser

Gly

Glu

Thr

His

Lys

Asn

Arg

Met

Pro

His

Val

Leu

Arg

Ala

Pro

Glu

Lys

Asn

Pro

Leu

Tyr

val

Pro

Ala

Ile

Leu

Pro

Ser

@lu

Gly

Lys

val

Glu

Gly
10
Glu
25
Arg
40
Asp
55
Lys
70
Met
85
Val
100
Gln
115
Val
130

100
Lys
115
Lys
130
Gly
145
Cys
160
Met
175
Val
180
Arg

Arg
Arg
Ser
Met
Gly
Ile
Ala

@ln

Arg
Ala
Gly
Val
Gly
Leu
His
His
Ser

Ser

Ala
Val

Ala

25/46

Glu
Arg
Gln
Gly
Phe
Val
Leu

Gln

Ala
ala
Cys
Pro
Pro
Asn
Asn
Met
Lys
Ser
Ala
Vval
Glu

Leu

Gly
Ala
Gly
Asn
Thr
Thr
Ile

Gly

Ala

Pro

Ala
Lys
Ile
Sex
Pro
Asp

Leu

Gly
Val

Glu

Gly
Ala
Gln
His
Leu
Arg
Phe

Leu

Ala
Pro
Ala
Gly
Asp
Arg

Asn

Thr
Leu
Ile
Ala
Glu

Met

Glu
15
aly
30
Arg
45
Thr
60
The
75
Met
90
Phe
105
Val
120

arg

Arg

30
Ala

45
His

60
Val

75
Leu

90
Leu
105
Ser
120
Tyr
135
Ile
150
Arg
165
Arg
180
Asp
195
Ala
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Ile

Glu

Gln

Cys

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

Glu

Arg

Val

aAla

Asp

Glu

<220>

<221>
<223>

ala

Asn

Arg

Leu

Leu

Asp

23

218
PRT
Homo sapiens

<400> 23

Met

Ala

Ala

Trp

Ala
Ser
Ala
Gly
Thr
Leu
Tyr
Arg
Leu
cys
Val
Gly
cly
aly

Gly

Leu
Ser
Gly
Ala
Gln
Arg
Ser
Leu
Leu
Asn
Arg
Gly
Pro
Arg

cys

<210> 24

Val

Lys

Glu

Glu

Val

Pro

Ala

Ser

Arg

Asp

Gly

Ala

Glu

Ile

Leu

Leu

Gly

Ala

Ala

200
Ala
215
Phe
230
Lys
245
Phe
260
Gln
275
Ile
290

misc_feature
Incyte ID No:

Sexr

Val
20
Ser
35

50
Arg
65
Pro
80
Gly
95

110
Arg
125
His
140
Arg
155
Ser
170
Arg
185
Pro
200
Arg
215

Glu

Lys

Leu

Ile

Ala

His

Asp

Phe

Asp

Pro

Ala

Val

val

Ile

Ser

Asn

His

Tyr

7503641CcD1

Arg
Leu
val
Val
Leu
aly
Glu

Ser

Thr
Pro
Arg

Gly

Ile
Leu
Val
Leu
His
Gly
Gln
Ala
Val
His
Pro
Gly
Arg
Leu

Cys

Leu
His
Ser
Arg

asp

Ser
Glu
Tyr
Arg
Gly

cly

Leu

Lys

Cys

Leu

Ser

Leu

Asp

Ser

Glu

cys

Arg

Pro

val

Ala

Glu

cys

Ala

ala

Pro

Ala

205
Glu
220
Asp
235
Gly
250
Lys
265
Ile
280
Asn
295

Trp

10
Gly

25
Ser

40
Gln

55
Gln

70
Ala

85
Tyr
ic0
Phe
115
Thr
130
His
145
Arg
160
Leu
175
Pro
190
Pro
205

Ala

Leu

Gln

Ile

Lys
Ser
Ala
Ser
Arg
Arg

Glu

Asp
Leu
val
Gly
Ala

Phe

26/46

Glu
Ser
Cys
Gln
ala

Glu

Leu
Ser
val
Pro
Val
Arg
Ala
Asp
Ala
Tyr
Asp
Pro
aly

Ser

Asp
Ser
Ser
Leu

Leu

Val
Val
Ser
Arg
Leu
Leu
Arg
Gly
Gly
Glu
Arg
Ala
Pro

Ala

Glu

Leu

Val

Ala

Ser

Leu

Pro

Trp

Met

His

Leu

Asp

Asn

Leu

Ser

Pro

Ala

Leu

Arg

210
Glu
225
His
240
Ser
255
Glu
270
Asn
285

Leu

15
Ala

30
Glu

45
Val

60
Txp

75
Asp

950
Arg
105
Phe
120
Tyr
135
Leu
150
Ala
165
Ala
180
Arg
195
Pro
210
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<211>
<212>
<213>

<220>
<221>
<223>

<400>

26
PR

6
T

Homo sapiens

misc_feature
Incyte ID No:

24

Met Asp

Leu Gln

Ser Arg

Ala Asp

Ala Ser

Gln Gly

Thr Thr

Val Pro

Ala Leu

Ala Gln

Cys Glu

Thr Ser

Ala Tyr

Leu Gly

Ser Leu

Arg Thr

Ser His

Cys Arg
Leu Thr
Pro Leu
Leu Gly
Val Pro
Ser Pro
Glu Thr
Ser Pro
Arg Ser
Pre Leu
Asp Asp
Ser Arg
Leu Trp
Ser Gly
Leu Gln
Thr Gly

Leu His

Lys Arg Gln Arg

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

<220>
<221>
<223>

<400>

25
24

6

BRT
Homeo sapiens

val

Leu

20
Gln

35
Lys

50
Lys

65
Leu

80
Ser

95
Glu
110
Arg
125
Ccys
140
Ile
155
Lys
170

185
Pro
200
His
215
Pro
230
Pro
245
Pro
260

misc_feature
Incyte ID No:

25

7503458CD1

His
Ala
ala
Gly
Pro
Pro
Gly
Cys

Phe

Thr

Lys

Arg

Leu

Gly

Leu

Met

Arg

Lys

Tyr

Gly

Pro

Glu

Glu

cys

Lys

Pro

His

Ser

Arg

Ala

Arg
Ile
Ser
Leu
Leu
Pro
aly
Ser
Leu
Leu
aly
Gly
Arg
Thr
Leu
Ser

Cys

7500925CD1

Pro
Leu
Gln
His

Asn

Asn
Phe
Arg
Cys
Ala
Gly
Arg
Gly
Arg

Leu

Ala

Ile
10
Leu
25
Gln
40
Leu
55
Ile

Cys

85
His
100
Leu
115
Leu
130
Gln
145
Pro
160
Leu
175
Arg
190
Gly
205
aly
220
Pro
235
Gln
250
Trp
265

Glu

His

Ala

Gln

Pro

Pro

Glu

Leu

ala

Thr

Val

Cys

Thr

Ala

Arg

Pro

27/46

Leu

Ala

His

Gly

Asp

Ser

Glu

His

Gly

Tzrp

Trp

Ser

Gly

Ser

Ser

Phe

Glu

Thr
Cys
Gly
Asp
Fro
Glu
Arg
Leu
Val
Fhe
aly
Pro
Pro
Trp
Ser

Pro

Trp

Gly

Leu

Pro

Gly

cys

Gln

Arg

Ala

Ser

Ala

Leu

Ser

Gln

Gln

Val
15
Gly
30
Ala

Gln

150

180
Ser
195
Pro
210
Thx
225
Pro
240

255
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WO 02/079441
Met Ser Ala Trp Ala Ala Ala Ser Leu Ser Arg Ala Ala Ala Arg
1 5 10 15
Cys Leu Leu Ala Arg Gly Pro Gly Val Arg Ala Ala Pro Pro Arg
20 25 30
Asp Pro Arg Pro Ser His Pro Glu Pro Arg Gly Cys Gly Ala Ala
35 40 45
Pro Gly Arg Thr Leu His Phe Thr Ala Ala Val Pro Ala Gly His
50 55 60
Asn Lys Trp Ser Lys Val Arg His Ile Lys Gly Pro Lys Asp Val
65 70 75
Glu Arg Ser Arg Ile Phe Ser Lys Leu Cys Leu Asn Ile Arg Leu
80 85 90
Ala Val Lys Glu Gly Gly Pro Asn Pro Glu His Asn Ser Asn Leu
95 100 105
Ala Asn Ile Leu Glu Val Cys Arg Ser Lys His Met Pro Lys Ser
110 115 120
Thr Ile Glu Thr Ala Leu Lys Met Glu Lys Ser Lys Asp Thr Tyr
125 130 135
Leu Leu Tyr Glu Gly Arg Gly Pro Gly Gly Ser Ser Leu Leu Ile
140 145 150
Glu Ala Leu Ser Asn Ser Sexr His Lys Cys Gln Ala asp Ile Arg
155 160 165
His Ile Leu Asn Lys Asn Gly Gly Val Met Ala Val Gly Ala Arg
170 175 180
His Ser Phe Asp Lys Lys Gly val Ile Val Val Glu Val Glu Asp
185 190 195
Arg Glu Lys Lys Ala Val Asn Leu Glu Arg Ala Leu Glu Met Ala
200 205 210
Ile Glu Ala Gly Ala Glu Asp Val Lys Glu Thr Glu Asp Glu Glu
215 220 225
Glu Arg Asn Val Phe Lys Lys Cys Gly Ser Pro Phe Gln His Thr
230 235 240
Gly Phe Cys Ser Asn Leu
245
<210> 26
<211> 7633
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 7757335CB1
<400> 26
tgcagtaccy tccgaattcc cgggtcegacg ggggcagtoc ccagagtaag cagctageag 60
gettagatte aggeccteag caaacaagga acctggaaaa tgtaaccctg aatgeacggt 120
ggggaggaca tggeaagaga asagceggcag gaataaagtg attttctgaa tggtettget 180
tetttgteota tottgtotga ttttcotectyg tetgaccttt toctggtiaa aaatctggag 240
gaaaatgacg gactccaagc cgatcaccaa gagtaaatca gaagcaaace tcatcccgag 300
ccaggagcce tttocagect ctgataactc aggggagaca cogeagagaa atggggagad 360
ccacactctyg cccaagacac ccagcoagge ©g cc toccacaaay gco 420
tgceggteogg cdgagaaact ccctaccacce ctcocecaccag aagcccccaa gaaaccccoct 480
ttetteocagt gacgcagcac cctocccaga gettcaagoce aacgggactyg ggacacaagy 540
tetggaggee acagatacca atggeoctgte ctectcagec aggcoccagyg gocageaage 600
tggcteccee t ggc: ate age tgatgaccaa 660
28/46
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cttcatoctg
tegtgagtet
totgaccaca
ccacctyoty
ggcttetcee
tattgccaac
tgagatgttc
taaggccaac
caataacaac
gcaggcggty
gtgcaagaat
taagatcgec
aagcggecty
cccagaagat
agaaagaatt
ccggaaggct
cecaggeteg
gatccteget
geggeggeat
cgagttcatg
gacagtggaa
cttgcaggty
gctacagate
agagtcacca
ccgaggccac
gagctceeggg
cagegtggee
ctectgggga
gtccatccga
gagcttcoag
gcaggeggag
tgcgatgtte
cccageggat
cattctcaag
catcgagatt
cagctacace
gacgtgtgty
gctgacacag
gatggaggtg
catcaagegt
tgaccettet
actgcecate
caacgtcatg
ggtgcagaag
gatcatgace
gatggeccag
agccaccate
cttecatcaac
ctatatgaaa
cagcaaggca
gagctttace
ccteagggag
acaggtggec
cecttecctyg
cgagcactge
ctacgagetyg

ggctcottttg
acccggaagg
ggtgaagety
aagaggggac
gctgagtttg
ascgggattg
cgeaacgage
geagagtaca
aactatgcca
tgggetgget
ggagttgett
tecaccegttg
acagtggagt
gtttatgaca
ggttttcecat
gagagtgogy
cecatettte
gaccagtatyg
cagaagatcyg
gagcagtgty
tacctetata
gaacatcecct
gcecatgggey
tggggagtga
gtcattgceg
actgtccagg
gctactggag
gagaaccggg
ggtgacttta
aacaacgaca
aaaccggata
agaacgtgea
toactactga
gtggeccgge
gatgcccace
acctacatga
tttgagaagy
tacacagtgg
atgaagatga
ccaggtgcoeg
aaagtccacc
ctecggagaga
agtggetttt
ctcatgatga
agegtggeag
tatgccagea
ctggactgec
acccagagca
acagtggtgt
agagatgetg
tctgtgtggt
cagttcaage
aagaagaacc
tcggacgage
aaagtggcce
cggeataace

atgactactc
gcagecggge
agacccgegt
gggaacacaa
teacacgott
ccgecgtgaa
gggcecatceg
tecaagatgge
acgtggaget
ggggccatge
tettaggece
tcgececcagac
ggacagaaga
agggttgegt
tgatgatcaa
aggacttcec
tcatgaagct
ggaatgctgt
ttgaggaage
coatccgect
gtcaggatgg
gcacagaaat
tgccactgea
cteccattte
ccagaatcac
aactgaattt
goctgeacga
aagaggccat
ggactaccgt
tegacacegg
tcatgcttgg
tgacagattt
acctcgtaga
agtctectgac
ggctgaatga
aggaagaggt
agaacgatcc
aggatggggy
tcatgacecct
tgctggaage
cggctgaace
aactgecacca
gtctgecaga
ccctoeggea
gecegeatece
acatcaccte
atgcagecac
tegtgcagtt
tggatctact
atgccaacac
gtttttetee
cagacatgtc
agctggtgat
tgatctccat
tcagagcecg
aggtggagte

ctecegacgag
cagettgggy
ccccactatg
gaagctggac
tgggggggat
gtgecatgege
gtttgttgtg

gactctgttg
gcactgtcce
aggccgagea
ctgcacagag
cgggtcatcg
tecateegea
atggtgacec

(285)

PCT/US02/09820

ctggcteate
tggaggetta
tgtegggact
actttaccgt
agaaggtget
ggtgggecta
cegaggacct

=
gattgtggac
ttcagaaaac
tcccagtgag
gctacaggte
tgatctgcag
gaaagacgta
agcttctgaa
gatcctttte
ggcccageac
gtetetgttt
aceggccacc
ggccaagace
cagcttocas
gattgctgac
ceggctgaag
ttttgaaace
cagcgaaaac
ceggagcage
gtttgeggat
ttogaacatg
ggaataccte
gtggttggac
ggtggtatge
cttacactee
tgtggaatta
catgttegtt
tggggggete
tgacagttac
tacagtccty
ceacgttgag
gaacgttcag
aggetgegty
gttcacagga
ggtottecac
gocegthttt
coegteactg
cgceoctgty
ggtgetgtge
cctgeagegg
ggtccagaga
gagaagatac
cagtgggatyg
cccagcccac
ccaggtgotyg
catgttgatc
ct gag

Q

gtecccgtee
attgccaaga
cctaaacthe
gccatgtggy
ccaaccetga
cagggaaaaa
gatgaggget
ggtggeggag
agacaagtac
gocegtoace,
ggtcgegact
atcgececge
gtgggetatg
ttettggage
gttaatctge
gatatccgge
ccctcaaacc
ccagacgagy
aagaacgtgt
toccaatttg
gtggtggett
attaacctec
taccteattg
ggggecttga
ctggaaaggd
atttacggag
cteatcatga
ctgetetect
cgaattacca
agatcccoct
gotgggagea
gaaagaggce
gtggecagge
gaactcectg
agcgtcctgg
agcataaage
ccegetgetgg
gagaagtctg
cagttcooca
aaggctgatc
taccgcageg
ttgegtgttg
gtgyggggcy
tacgacaagt
gactgcatct
gatgagetgt
cteactcags

c
gaatcccegt
cggagetget
ccttaggaga
cctggagtoy
gaatcagtgt
tggaggcage
ggaagggaat
agagtgagat
tggaagttea
gctecatcca
tggccatatt
tgagtgcagy
tgaatcctog
cggeegecea
ttetgtatgg
cteccotege
gttttaagee
ggggttactt
ggcactgctt
tgaaggaact
tggagaccga
ctgagaaagt
acgtggcega
gecaggtect
gtgttaagta
atggctgeea
acaatgggaa
teggeaataa
cggetgggaa
getacgotga
gggtgaagta
tggagetega
ccocageagac
aaaaccteac
tgaaggagty
agctgcagga
teoegeagggt
gccagoagat
gagaggtett
ggatecgegy
agoaccattt
tgaggagect
gtgtgataaa
toteccacge
gtggcccaga
t

geagatcetyg
cattttectg

29/46

attgectece
tetgecatty

acctecocte
acatgtacgg
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ccaccagttc

cgteetgeet
ttacgtgegg
ggacggeacc
gaccgtgece
ggacagegge
cgadgactte
caccccccte
cagagaagag
tgaggeacty
tratggacte
cacattcaga
cctggectte
tgccaaccac
gacggaccat
agcctectte
gctggaggty
cttegtgece
tatgegetac
catccogecag
gggctactac
catgttteac
ctacgtecace
ctacatctat
agacaagtat
gctggtggag
gaggtttaag
cacctttege
gatggecegg
tggeatggea
ccacaaagga
gaactcegte
tatcatcggg
tggggagtce
cattgggatt
ccacatcatc
atccaacaac
cgtgecagat
ggataatcac
attcctocca
aactctgaag
ggcaccctgg
agtgattget
ggattctgag
caaaaccgce
caactggagg
agcctacate
ctatgeggag
catagaaatg
ggagattaag
caagaagete
ggagggcegy
geagttegee
catcctggag
ggaggaccag
ccagtecatg

tgecccgaga
actttettet
aggggctaca
tgcgtggtag
atcagcatca
ttecteoeccac
accagaaatt
tteagegagy
ccecatccaca
gtgecogattt
cgacgaateca
geaagagatg
cagctggaac
aagatgcacc
aggttettea
gaatacctge
gcgttceaata
actgtcatca
ggcageegge
accaccaccg
ctggacatca
tectteggea
aaggatctge
gacttcecgy

acctcaagaa
atcacgcaaa
tegectatga
aattccagtt
ccaaccctga
tgtgecagey
ttgatgaagt
ccageaccte
ttetgaatot
tacggacatt
cattettgat
agtttgcaga
ttaaccggat
tttacctggy
teoegegoeat
agaacgaggy
acaccagegt
tggacccctt
tgtggaaact
gocagtgcegt
gactctacaa
acaagcaagg
tecaggecaa
aaatgttcag

ta

attaatactt
caaagtegtg
gttaaacage
catgctgecg
cctgetgagg
catgggagee
catetettge
cetatactee
gtccatccag
cgtacagtee
tgeccaagag
agatecgeatt
gegtaactte
tgctgccaag
catcaggcac
tgageggcty
gegeaccgac
caagatcgag
cogtgtgeta
teccatcege
agaagtgact
gecccageac
gegattccag
geaggetete
tta

atgaaccgac
acccaggagt
attggatcct
geagagggca
gaggagatca
tttaaatacc
cactgtaaac
aaggatgatg
tctetggett
ggggectact
ctcacaggag
cagctgggty
gactttgagg
agccctgtee
teocagagete
ggaacgtgge
gecgoagacag
gtggagacac
gocaagataa
caggecgtea
gggttcteag
gtggacggec
ctecggggagy
tatgeagaca
ttccgaaaga
atggaacagc
ctaaaggete
gacttccatyg
tggaagaccy
gtcaagcagy
ctgegteget

ttocetggtag
acccggaagy
ttggeaatgg
ttcccaaaat
aacacatgtt
tgtacctgac
acatcgagga
gcttgggegt
acgaagagat
tggtgagget
caagtgctet
gegttcagat
gggtttatac
ctatcatcac
cctacgacce
agagcggatt
tggtgacagy
ggactgtgga
ttcageagge
aggacttcaa
gtggcatgaa
ttagacaata

aaatgaggtyg
acgggatgty
agaggacctt
ttacgtggca
ccacgtgget
tecccaagac
aggaggagag
gygagaatctyg
cgtcaccatt
gggccagega
caacaaggtc
catgcattac
catcctggag
acccactgac
ceggtggaty
ctttgaccac
acgagcaagg
ggtggeagte
aggacaggty
cegggagaag
agacatgtat

tcggaaacaa
tgcatggegt
ctgeagcace
tecteccace
cacagcacag
atggtagoct
ttogocaacg
gaggatgact
tgtgcagace
aagaaaaata
aaagaatttc
taccgtcact
gatctgaceg
gtgaaggaag
tctgacetga
ctectggagy
tgcaaccaca
gagteecgtoe
caggotgagg
ctgttcatca
gactceagat
gggatgetga
gcccagacce
tttaaactgt
gtgttggact
ggcatggtgy
atcgteatcg
ctgtacctge
gocaacagty
tgggtggace
tacaccagaa
tccagataca
aggggeteag
agcttggtga
gtgatccagg
ctgggaagag
aatggtgtct
tggotgtoct
cccattgaca
cttygcaggaa
ggcagtttca
cttggoggga
cctgcagace
tggtteccag
ttgcccctga
gaccaggtge

(286)

PCT/US02/09820

ccoatcttega
ccttggaggt
ggcagcteca
caaaccggat
agctetteat
teaggagatt
tgcccaaaga
gcaagagect
acctggagga
tecttgtgga
ccaagttttt
tggaacctge
ccgtgoeetyg
gtgtggaagt
tcacaaagga
ccatggacga
tocttecteaa
gctacatggt
toaagatcaa
ccaatgagte
ctggaaatat
tcaatactce
tgggaaccac
ggggctecee
ctcagggeca
cctteaaaat
gcaatgacat
gggcatecga
gecgeoacgtat
cagaagacca
toagetocct
tgatcacgga
geatgattge
cetgcogage
tggagaatte
aggtctacac
ceceacatcac
atatgccaaa
gagaaattga
ggoctcacce
aggaaatcat
tteoogtgay
ctgecaacet
actcagecta
tgatctttge
tgaagtttgy

caa =

ct

at

dctcctgggt
aagagagcad
aagatctgat
taggggaace

r

ggtcatagat
gggtggtgtt
aaagtceatg
tgatctctec

gccaccatca
ctggaaccag
agaaggateg
gacaaggacc
at <

acacaccegg
cacgcacett
agatcctgea
ggttegtgga

ceggatgety
cctgtattgg
ggccageggg
gacggaggdy

30/46

gagaagggey
cgtetgcgee
gagcetgagte
getgtcaagy

accegetgty
aggggacagt
atccagetta
gaaaggacct
aggtggeggt
tecatatctga
gcctecteet
acgtgcatat
cctacttgtyg

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
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ggacaacaac
gegctecace

caggtggttg
atccgtgaga

tgecagtggct
acatcacgta

ggaacagcac tggcaggcag
cctgaageac gactotgtec

gaggeetg
gcacatcagce
ggecetecace

<210> 27

<211> 992
<212> DNA
<213> Homo

<220>

gtt
ceagctgage
tga

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 27

atggcaagge
gageggecge
aagagegecg
gttectctte
aatgaaacct
gatgcattgg
totgeacttt
catgatttcg
gagctatact
aaagcagggt
atagtacaga
gagtcgattt
ggagtacttg
ctgcaagcaa
acagaagtge
tgtagaatta
taatttatta

<210> 28

<211> 3788
<212> DNA
<213> Homo

<220>

cgoagcegty
tgecaggtgaa
ctgagaatct
aagaatttge
gggaatatte
atctgcagaa
atgacgeact
tgtttttgga
gtgatgtgtyg
tttectcaacy
atggctggat
atggtccaac
gaatggccaa
ctecttatet
ttaaacaact
ctgacagtgg
ctttgtatet

sapiens

<221> misc_feature

<223> Ineyte ID No:

<400> 28

cagggtaggt
atggacaaca
gagaatcage
cgetttecce
ccccaagecg
aacctcaggy
tgggtttgea
cggacccety
ggaagaggga
gegetgggaa
ctgccagggy
acacgtggac

cetcacggag
ggaaggaage
tectectect
accetgegaeg
agtccagcaa
ccctegegec
tccgatacce
ctcccegtge
aggcegygcgge
gaagccggga
ccagetggge
ctacagagag

a
gggcgcaggt

1482539CB1

cgggeccccg
ggtggtgogy
gaagaataat
atggeatcaa
ttcetetgty
atgggcccac
cactgaggat
catttgtatt
tececcaaaaca
tggeataaga
acaaggaggg
atttgaagat
caaaggcegh
agatagaaaa
agaattagtt
agatccttat
gatcagctgt

2234213CB1

gaaagacgaa
ttattaacce
cocggtegty
cttcteccag
gtctgtcaat
agccggacac
caactcctag
aggtggtgca
ggccgoggag
gottcectga
aggagcotgg
gagccggagy

ggcegtggac tgtgtgatat
cgttcacctg ctgtctacca

cacgetaggt geggotcgee
ctetteaget geccccaactt
catccatcca aatttgaaga
tatctacagg agaaaaaaag
atttettttg ttaatggtca
gaggtgbtggg atatagttga
ttttecgeta agttettaag
gattcttcte caattggaag
tgtaaaaatt ttcaggtctt
ctacattaca aaaattceat
gatatagtgt atggaaaagg
gaaaactttt cagttcetca
cacagcaacg ggtcacaatt
tttgtggett ttgggcaact
ccaacacaga atgaaagacc
gettgatttt catatcaata
tt

cactggcctg accctggget
ctetetteee ccteectett
agaccetggt gecaaaatgea
aggagggaga gggaagagge
cggacgtgaa cgtcccgacg
cgeaggtace ccctttacct
ccteattite cccccagece
amcgcccctyg cteotecggeg
gagcaggacg cttggtccgg
tggtgecgee gecteegage
gtcoogetget getgetectg
acggegacag agaaatctge

31/46

(287)

PCT/US02/09820

gggatggcee
tcaagaccat
acctgageca
tggacagece

gtegetgeeg
toagattgog
tectatatta
ggaactcaaa
gtttetgggt
cattaaacce
agacaccaag
attgattitt
gtgcacagga
tttteatega
agataatgga
taataaaaga
ctatatcaca
gattgaagga
aatacatatg
ttttetgtga

ttagaaacce
cteceeggty
aacaaccgec
gagggcgeag
agacaacttg
gettotetge
cataatattc
cccectgoeg
acggagcteg
cggggaggag
gegttgggac
tcagagagea

7440
7500
7560
7620
7633

[

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
992

60

120
180
240
300
360
420
480
540
600
660
720
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aaatcgegac
ggaazaagtg
acgtttgtge
gtacttgtta
actgtctgga
teaatacctt
ggaagacatg
acatggtgaa
cegtgctgea
agtatatcac
tgcctggugy
gtatgccagg
ctectgatet
caggaagaga
cccectggtte
agctgcagga
ctecaggaatt
gaagaactga
caccgteacg
agaaagacca
tccactecte
atgagggagt
attgtaactt
gtgtcttaaa
acaaagtgag
taactcctet
tgtegatgty
atccctttgt
tttagagaag
ctaaaattca
agggaagaag
aaacaatyggy
ctctataaat
tootggttot
atatacagtg
catcagoage
accaagcettg
agaaaaaaaa
ttaattttet
tecccetgeat
gagtgtttte
tgtggattea
tgttgaggge
actggacaca
tgategttet
ccatttettt
gtgaaagett
ccagcacttt
accaacatgg
cacacctgta
gggagectag
ttaaaaaa

<210> 29
<211> 2443
<212> DNA

gactaaatac
ctgcaaagga
cgaggetcce
tcegggatac
tattgatgag
gggcagctac
taccagggga
agccggaact
gotgaagcaa
tggtgacaag
ccagggecet
ccctectggy
gtoccacatt
tggttctaag
tttogacttc
aaaggtgtte
toccagotac
gacaagagac
ceaaaggaag
ctggagacct
ttcttecaaa
gaatgattga
ttcttttaca
tcatasattc
ctctaagaaa
agtatcaaaa
ctttggtgga
caaaccttgt
atagaaaaga
aatacggtgc
attaaactet
ctetegtity
atagattatt
gagcaggtge
gogetgaagt
ggtaggtaaa
ccaccaacat
atagtggttt
ttaatttagt
gtgagaagea
tcagageace
gaagcaccag
cetettgttt
caaagtggct
cacactcata
ttggebtttt
gettaaagaa
gggaggetga
tgaaacccty
atcccagcta
attgegetac

cegtgtetga
tataaatttg
tgtgaacage
cgatatgacc
tgtgecagea
cgctgegagt
gacaaatatc
tgetgtgeca
aagattgcte
gtgctggect
ceceggeteac

agteottoagy
ttcttggaca
agtgcacgga

cgagctoace
atgeatcecea
caactttgge

(288)

PCT/US02/09820

acatgctaca
gaagattacg
cgagtgctgt

geaatgggac
gocgggaagy
ccaatgacac
catgcaagga
tgctacccaa
caaacaccta
caggaccaaa

=t}
getgtgtgee
ctacatccgy
tggccatgag
gttetaceay
caatgeaget
cottecagga
gggaagccca

t
cacatctgea
gaagatgatg
aagtctgaga
atgaagcaga
gacctgggea
cctectggec
ggettecceg

aagcaaggec
ggggagagag
ctgctactta
gggcacegga
ccagaageea
ttgagagcce
agaaagatca
agaaaacata
tacgatgota
tttacctget
tcctattttt
ttgaagttaa
atgtgaggct
ttggggetet
gaattttttc
tteccaaatt
atcacagtca
ttaaggtttc
cttttcaaaa
ctataatatt
tgttcaataa
ccagaaggta
ctgeaaggay
tttttteotee
attgagagta
tocttgtttg
ccaagttcca
gttcagaaaa
totgggtgge
gagcaagaga
ccaatgagca
ctttatctac
ttagcteatg
tgectecace
aatccctett
ggeggggaga
tetctactaa
cteaggagge
tgcactccag

ca te
ggaggggece
gagegectgy
tgctggetga
ctcactcttce
tggacctggy
ccagagactt
actcacetge
catttttete
ttttecagagt
tetecactaay
ccaggaactt
atttggcaga
acttctaaga
tecagttaaaa
cttgtgcttc
caattaaaga
tatatttact
atgcecatgct
aaacaaagtg
ttaaagctgt
actggctgag
ccattaggtyg
gttgctgget
ttgggtatta
atacactatt
caaaaacttc
gttcttttag
aggtctatat
aaagggaage
ccagaaggat
gettataggt
ctttgeggga
ttggaattte
ttttagececa
ggecggatgt
teacaaggtc
aaatacaaaa
tgaggcagga
cctaggeaac

32/46

aat
tgtgggteca
gcocagagyg
catcegcaat
agcagaggag
ctctggagat
ctacccatag
agttaaacca
ttctecttete
ceectactag
agtccattgg
tggatttaag
gtatcaaaag
tgtgtgttea
aggggtgggy
tagtagactt
gaggagagaa
gttatataga
tatctgtaag
aaatgcotgg
ttaatcaaca
cttagagaga
ccatgatcca
tgggetgace
caagttttty
gaaagttatc
cttectatte
gecttotett
cteeacctea
atgttcectge
gatctgetee
tactcacagt
gatttbcact
ccatecotgec
catcatttaa
ggtagccecac
aggagatcga
attagctggy
gaattacttt
agagggagac

a t
ccaggggcac
tetecaggac
gacatcactg
ttceetttac
gaccatccaa
cacatcccaa
tctaaagaga
ctgacgtcte
gectgeagac
ggtggttige
tactctcaca
ggggaaaaty
caatagacca
aggacaaacy
taaatattgt
ttgaatggeg
ttgccacatt
tatcctattt
attcacatta
gtggagtety
ggtgcagaat
ggctgaacca
teactaatge
tetggageca
ttggatggag
teatttttte
tgatttattt
tagtgagtta
caaggtttge
tttgtaacgt
ceactttete
ctcctgeaaa
atgtccttte
ctccactact
gectetaate
gacecagectyg
cgtgttggea
aacctgeggy
tctgteteat

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1320
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
3788
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<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 29

atacgagcte
ggtccccaga
ggaggggota
gctggyedgy
agagctectge
tyggtgtecga
goccgegeat
acetgegeyy
agcagegegt
acgacggcaa
cctgcaacct
tcaccgacgy
tggegegegg
ggcacgtgga
acgaccgege
ccetttttet
cactgegtat
accattacty
cggagccgee

agaccoca

ggatcactty
cegtagacag
gggctgtett
ggccatggey
tgttetocty
gtecgeggtyg
ggtgtggace
ceeeggggyt
gtacgaggeg
cttctogetyg
gcaccatcac
cceeceggec
cgcaccogey
ggaggctcaa
ggaccgectg
gegegacege
cgagcegety
tggactgcac
ccocegggge

1345785CBL

tacggacgca
gcceaggect
tetggagaga
ctgeoeatccoe
cactcagggt
agctgggagg
caggaceggce
ggeeccgage
cgggaccgeg
t

gtgtgetgga
cegtgatgte
gacttagage
gaatcotgot
ceteggtace
cgggegeceg
tgcacgaceg
ggcgectgeot
gecgectdga

aageaggtge
accgogggty
cgagtgggac
ttggaaactt
cgcegetget
ggcggtgety
ccagegegty
ggacttgtac
getetaggee

ct gcg
tactgccacc
accecegeot
cttcotgacct
caggtggtge
ctggaccteot
gtggetgtgy
gaggtegeeg
gaacgcegeg
tctocgggea

cccacttett
tggtecactgt
agtcgggaaa
accagatget

actg
ccagcagctyg
cctaoctggee
gtecaaagggy

ggctacgtge
gececgeagge
aaggatgtta
gaggacatcc

a ga

ttacaggagt
<

teocggaagga
ctctectgte
cggetggtec
ctcceccagg
cectgeecac
ctgggetctyg
gcagecccaa
gt ct

g
gaactgcaaa
tgtgcteccte
cgetttacty
ggcttggtag
ccctggeaca
ccegetgagg
aactggggte

gggagatgtt

a tg
tagggaggcc
ggggcatcte
gaatttggee
cagcatagcc
accaaaatcc
gectgaagac
agcctcaggy
cct

agttggggte
cteccccacc
ctgacttgaa
cetgecctit
tgggctecct
ctagggctgy
ggtttggggt
tgecaccate

<210> 30

<211> 957
<212> DNA
<213> Homo

<220>

agcotcggoa
tgtaccacca
tgccagecct
ctctgeccca
gtgacttetyg
ggctacattt
ggcectgtgtt
acaataaagt

sapiens

<221> misc_feature

ggagtccecac
tgtgggacte
tgctectety
tecctaccct
accctgacac
ggcttetgta
gccactotoa
ceccatctga

cgg gg
tetacgagag
actgggacgg
gegtgaacey
actgggaccyg
acgcgtegag
gogeggatge
acgagggcac
tettecacct
acggctccag
tcatcaatgt
tggocacget
gccgcggagy
acttggcgga
agctagatta
ctgccaagta
ctgggetect
ctgatgectec
tgggegtaty
cecacccctg
cactgatgec
attectggag
caggagtcce
gacactccca
toctactggg
caggcaccat
tgttgetttyg
agccttgete
cecteccttg
ctggetgagg
gcacccecaca

tttttaaaaa

33/46

Q

cctggecgtc
cgagaaggag
cgggcacgty
gcagcegece
cgagcgcage
ctttgagcgc
ctactectge
gacggtegee
ccacagegge
catcgtecee
gctgetettae
ctacgaatac
gttogetgty
caaaaacaac
catcgaccta
ggctgggeca
ggggctcace
cagaggcege
cggecttige
catcatgcee
gacactccca
actcctecag
tecagaactty
gtgctgectg
ctgttctece
ggccacctgy
tcagceacct
gactctgect
acaggggagy
tttgeatety
aaa

(289)

PCT/US02/09820

cagaggggge
ctaaggaggd
aaagcctggg
gtgcttetge
ggcagctccg
cgotgecaga
ctecactggyg
teggegggey
teggectteg
gggctgtaca
cgcctggagy
gtgetggegy
tggaccgaca
ggggtocege
gectacggge
ggtgacttct
cacctgeace
gaaccccacg
gccecaggec
gagagccgag
atcectgetac
tcggaccaga
getgcagggy
atectgaagg
gacaaagggt
geagotgeac
ccoccttocag
cteccacacce
teacgggtog
tcagaccctt
tcagaacctg
ggctctgete
geagccttga
ccaccaagag
cagggacctg
ggetgecacce
tgatagtecac
gggctggagt
gagtdaagtt
ctggtggace

60
120
180

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
2443
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<223> Incyte ID No: 3807190CBL

<400> 30

ttatocttga
ttcasaaaga
caggetaget
tgeetotott
ggatcatgte
gatatcctca
tctcacctgg
cagtggcgeg
cteagecteo
attgttagta
aagtegtcca
ccaggttteoe
toacteotgee
ctgcaacceg
gcctogtaate
gaccatcctg

<210> 31

<211> 674
<212> DNA
<213> Homo

<220>

ttcctttety
tatccaaagt
ctettgggtt
cagtecattt
acttatggge
gaagacttat
cttecaaccat
atcttggete
caagtagectg
gagacaggat
tcaacctegy
ttgttettta
tagaatgetc
gccaaatcat
cecagcacttt
gctaacatgy

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 31

tetggaagea
aattggggta
tgcttetgtt
toctetttag
ggttcagecea
tggaggagag
tgcetectet

ceatgttoct
tatcctgaga
ccttgagety
cgccatgett
ggcagtgagg
gagagggtte
gtgceectge

toccteatag
ctgaccaatt
attgtagatg
tccacacage
caagtgctac
taataaatac
actggectet
acttcaaact
gtattacagg
tteaccatgt
cctecanaag
caccagaaat
ttctctecatt
atgttaaaac
gggaggctga
tgaaacccty

4856078CBL

ttgagtcaga
ctagatgtte
tetotgggec
ggaaacacag
atgggagagy
tgcaggggag
agggtgctea

aagecatcag
ctgtecaatet
cogectatet
agctggtata
agtggcttee
cotgtaatat
ttgtctcact
ctgectecca
tgegeacctc
tggtcagact
tgctgagatt
aaccctetac
gcagtagact
ctaaceccet
ggcagacaga
tetctactaa

ggctacattt
acgttcatgt
tggttetcag
ctettggtgt
cetgggetge
agtgtggeca
gcectgagece

tgggacat

ty
gocgagecct
cagacagagy
gaacagaayy
ggttgaaagy

<210> 32

<211> 559
«212> DNA
<213> Homo

<220>

g9y’ g
cccatccety
tgtgtgeecee
gocagggett
gagg

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 32

ag o
gagcocaggy
teceettera
cgocctegtt

6106886CB1

gtggggggge

caaatgctet
ccattgctac
ggtctcecty
agectgtgaa
tgttacacte
ctggectcaa
ctgttgocca
ggttcaageca
catgoctage
ggttttgaac
acaggcatga
ctegggottt
caatgtttat
ggecgggege
tcacgaggtc
aaatacaaaa

togeacattt
getgetgtgy
gatggttetg
ccaaaaatet
teagcagagy
ggctectggy
acccagaggt
getctgcaca
ggggagtgea

(290)

PCT/US02/09820

tgattctacc
cacccetggte
ctttotectt
aatgcaagtt
cgtaaatget
cectcoccoctt
ggctggagtyg
atectcteac
tgatttttgt
tcoctgaccte
gccactgtge
tatttgetgt
gtccecacce
ggtggcteat
aggagatgga
azaaaaa

gtgtttecgy
gggccctgaa
ggccagocca
gctgotoaty
ggcaggtgee
aggeccagge
acacacagty
caagggcaca
gecotggeaga

gggacaggg

ag
gegeceette

geect
cgcctectet

cgageteetg

60
120
180

300
360
420
480
540
600
660
720
780
840
900
957

120
180

300
360

480
540
600
660
6§74

atgcagaagt caaggcacag ggatgtgaac atacgtgggt catgttteat agtacctgga 60
ccaagagaag aggtctetet atgttgagaa aatggcaatg cettcccaca geatggtact 120
tottetcott ctgagaatga tactgttaca tasaggtttt cggcggtgce ceagaacacg 180

34/46
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gagatttect tetgcccage
ggceacttte acatcaactt
aacttccecac ccactgetat
atgectaccte agatcaggga
agccaaattg ggtaaagagt
gtgcaaagac acacatgggc
gacagacaca caacaaagc

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

<220>
<221>
<223>

<400>

33

2600

DNA

Homo sapiens

misc_feature

tgcatgagge
atgtactety
tgggatgata
ggtaatacct
caagacccat
ceaaaataaa

Incyte ID No: 5627037CB1

33

cggygcgeacyg degggeggac
atactttcte ccaagggacc
tggectggaca gegggcegtyg
ggaccaagga cgggctggec
ggttgtggge tcegeagacg
tgacgacgee tcttacgagt
actcaccgty cteatccece
gcaggeagge accccccaca

catcatctgg tt

agcatgctga
cagacceget
cteeectgty
ctgggeatgg
ctgggeagta
gccaggccac
cagaggacac
acctecacatg

acacatatcc
gcaccaacct
tgtgetetty
ggcctecaatt
cggtgtgott
gggatggagt

gectectegt
tcagccagga
tgetgcteaa
gccaggocte
caacctggag
ggaggccgea
caggattgac
cegggectte

tgggatggca
ctettetece
ggtaaggaat
ctectgecctt
attcaggaga
aatatttacc

ctggatectc
gccagotgac
ctactetgga
aaagcctgge
atcacagatg
ctgegetote
ggaggcccty
aatgcgaage

(291)

PCT/US02/09820

ttaggaagat
tacccageccc
geatatccaa
agaatettge
cceatctcac
aaggaataaa

actctctecg
cagacggtgy
attgtgcaat
cacggtaccg
ctgagctecte
ggegggecaa
tgattctact
ctgctgecac

gaaggatgdg aagagggaga
catagggegt gtctteactt
ttccategag ctggatgtge
ggtgcaggag ggtgagegty
gggctacagg tgggccaaag
gacaaatgtg gattattcoct
gggaagcace aatgtcagea
cccecaaacce acaaccacag
gaatcccece cheactetea
tggetcccea cocgaggety
gotgaagtog gtgactcagg
aatcggagty gotgageggg
tgaggcagty cagtatgcty
cacaccacce coagaccgea
cctggaacge tatacagtgg
catcaacaat gteatggagy
cttegggeca ggcacagoca
catagctggg gecaccateg
attcttecte taccggeg

tatcaaggtg gagacagtga
caccgceage gtcetccacag
tgatgtggat ctgaagcagg
gatgaaggac cceaccaatg
cagggcagtg ctctatgetg
cteatccegt ctetcoccact
tgcetetgac tatggeectg
cacaaccage cagctgtect
ggeagetggy taccocacct
geggacceea tatgaggegt

ccacegtgag
gccgaagcat
accaccctoc
ttgtctttac
ggggttectt
tttteacgga
ctttagtaaa
acattggctc

a

t g

ccaactgett
gaacgaagcc
tacagtgace
ctgcecaggee
gattgaagac
goctgtgtet
tgtceacttt
tgatgtoace
aaaggactea

attaacccea
atccctagtg
ctgtocattg
acagccaacc
geccacgaga
tgtgaggttc
gctceacgga
cttacctgtg
aat

a

ctetetotge
cagacgctgg
aggtgceget
tgaggggtga
tagcatgggc
agaggaccaa
cogactttca
tecatccaget
gegegageat

ceaggtecty
cacctacace
ctatgtgaac
cggtggcaay
ctggaaggag
ctcaggecagt
gactcactac
ggaagagcga
cetgeteate

accgagagcec
caacceggot
acctgegetg
gctactacaa
actacegtge
ccagcoggeta
agcecacacc
acgagaacta
accgactggg
atgaccceat

tega
acttacgaty
catgaaggec
cgacaccatc
cgtgegtgec

agtaacagcea
tgcegggoca
gggeecceca
gtggagtgtt
aacttcttgy
ggggtgctat
aactgcaccg
gaggtgttac
ttettettca
gtgaccctga
cattetgace
atctactcgt
gacaccegygy
catgaagacc

gct
cggacctgga
gcaaggagac
agccacagac
ccgagatcett
gtegetatga
acaacaaagt
ttgtagttga
tetgggttygg
ceaggectec
accagctget
tegtgectog
teatctecag
tcattgggag
aggtggggac
ccacgcteac
cetggaacag
ctgtgggeat
tegoottggt
ggaagctgga
gggaggatga
cgtttaagga
aggagtatga
geocegtette

ce t
tgcceageto
cectggecet
tgagaagttc
ctaccecccay
tggcaagtac

35/46

gccegottog
aacacctata
gctgecceag
aactcccate
gccecaccct
gecacageca

cc
gcuggggeca
ctggcactga
cottoactag
ctggectgga
ctegattcte

240
300
360
420
480
540
559
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ctacacctee cagcactegg
gtaggggeca gagectgget
gttcectgat atteaggggce
caccatggca ggtggggage
gcatgececa gactcetggy
actggactct tggctgagea

<210> 34

<211> 788

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

actacggcca
ggggeatcte
attgcetcatt
aggtctccca
getgacatte

<223> Incyte ID No: 3688835CBl

<400> 34

ctaactgcce aatctgacca
gtggggcagyg coctgettge
tectectace cttagaatga
tgaccttage taccccocaca
ctotgggcat tcattctete
tgacaacgac attggoccty
tcectgeaaa actgacttca
tcaacctgaa acccactoto
cggcagtact gagaacttcc
tgctattggt atgtgtctat
cactgattet atgccaggcc
gagctcaaaa aataggggag
acaacagtag aggtatggac
gtgggtaa

<210> 35
<211> 702
<212> DNA
<213> Homo sapienhs

<220>
<221> misc_feature

ccatgetety
ttcetggagag
cegtecatet
ctecccaagg
ggagaaattg

‘agatcttece

taattatttg
tggctgtgea
ccatcceggt
gtoctgettt
ctacagatca
aagacaaaca
aaggtactgt

<223> Incyte ID No: 2295419CRB1

<400> 35

agagcaggga gtatctgggy
cagegggaag tccctttgga
caggcetcac acttceccte
gggtgegtag agatagggaa
getettggee tecttetgge
atccecccac tggeattgge
tecttttoctt cttattagtt
tttgtggact gggtgtggtyg
aatggatcac ttgagcccag
tctactaaaa atacaaaaaa
tcaggaggct gaggcggaga
gacagccocgg gtgacagagh

<210> 36

aatggceget
ggaagagcte
ccaagectea
actgaggtea
cectetgtet
cteggectet
ttgttgtgte
gctoaccoct
gagttogaga
ttagotggge
atggcttgaa
aagactctgt

gegattecag
tgeggggeag
gctecottet
gaaacaccce
ctcttettog

tctacctaag
gecactggge
tectetectgy
atcaggcage
ctectccage
catcagctot
tgaccgtggt
agaatagctt
tcecegaccot
agatgattca
cagattaaaa
ttcatttaat
dgtggcccaa

agtgcectgy
agaggtctgg
gotteottoot
ggcagggget
tocctectge
tacaccecte
gtgtttttta
gtaatcecag
ccagtetgge
ttggtggtge
cctgggagge
ctcaaaaaaa

36/46

cagegeatge
aguagaaggc
cggaccagee
gtecegaggat
cgaggaagty

ctectotgea
cetgeagtgt
acgtgctece
ccecetacee
tgettcagga
caaaaagagt
gecaccatty
ccteccaacca
ctgtegtggt
ttccataagt
agcacaatac
gacaacagag
ggaagggadt

ggagecagge
gatgggteeo
gagcaggcag
ggtcectagt
cetetgetot
agcctgtete
tttttcoatta
cactttgtgg
caacatggtyg
atgectgtga
agaggttgeg
aa

(292)

PCT/US02/09820

agactcacgt
tttcacaget
ttettectec
ggtgotctgt
tocettetga

gtgceogget
ctgcraccte
accttectge
ctgetcoctet
acccttteea
ttectatttt
ceccacgeac
ttotecagee
atcgatcaca
atttattaag
gtgccttaag
tgtgatgtet
gatcacacga

gaggagtayg
caacctgeotyg
tggtogagey
geagetctygg
gotaaccege
tecatettta
aaaaagtttt
ggctgaggea
aaacetegte
ttecagctac
gtgagecgag

2340
2400
2460
2520
2580
2600

60

120
180
240
300
360
420
480

600
660
720
780
788

60

120
i80
240
300
360
420

540
600
660
702
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<211> 808
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 36

ggctegaget
gcaagaatga
agaagggeag
cactgecttc
ttccacttge
atcaggtety
tegtgatetg
geaggccage
tgatceggta
gattaagttt
agacccatga
ttatgtactg
cagtgttaaa
cataaggttt

<210> 37

<211> 1112
<212> DNA
<213> Homo

<220>

aagaactata
tttetggaca
gacttcacaa
tgoccttact
ctggetgtgt
caggaaaacc
agtcatttgg
agagtaactt
tatacgtata
gaggtttgge
ttteactgac
gatcataatt
aaatttacag
atgacataaa

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 37

cegecaccac
ccccaccact
ccatacagca
tcctgoctte
gagacatacc
atctecacce
accctagtea
agcagatgag
cgcaggacat
teagcactca
ctcaggcage
gtgtgacage
ctegceccaca
accatcagce
gtccaccaca
aaggctgage
ceatactgty
ccecttagtg
tcacaaataa

<210> 38
<211> 2401

cteettecce
ctaggccaag
ctaaccagga
ctggtgtoct
ctectotggg
accagtcect
tgcctgacce
gegoagecat
cagtgtecag
cectgegoty
ggccecteee
cteataccga
cacttgaggt
cacgtcacge
cggccoggtt

2437896CB1

gaactatagc
ctgttgacat
coogtageat
tgtgctggog
gtccagagga
catgtgtgge
gaaaggggaa
tttctgacce
tatggtttgt
aggtaggatt
cteaagacce
agtgtatata
ataacctacg
aaaaaa

2641482CB1

ctcoctgoca
catccaccte
geatcttage
ggaacagagy
ttectteaca
ccecttectt
cccaaggcca
ttececcecgge
cagacactty
cagetecgee
ctctgggact
gecttgggag
ccaccttgee
tggccacact
teceocttecce

tggacaggga
totaacaagt
ggatgctgge
geactggaac
aatgggttta
actgtggage
aatgagtggg
tgacttacag
tttttgttgt
tgtttaaatt

ggagcttgtg
cttegttetg
toagctgtygy
ccagatgaac
cagggaagag
agacactttg
ggtaaatcac
ggagaacaaa
atgttgtttg
2

(293)

PCT/US02/09820

gtoctaggga
tggtaaggat
tectecctgee
gtctggagec
tgoatggaaa
ccteactete
ccaaacatct
ttttatatta
taaagccagt
gaa

tgctggatag
gtgtacctat
tatgtatgta

tcotgettee
cctgtcctaa
ccagetgect
gaggccctaa
cccaacgoce
cagggctggy
agggggtacg
acettgcege
accttgtece
ggcttgecty
teagccaagy
gtggtocttyg
cttgtggcce
ceggectgte
tcctggggaa

cag

ceac

a

gc c

agccccacte
ggatcctogy
agctctcaga

ccagtegggy
gaggccotgy
agaaaaaaaa

cctegeacca
cggggactca
aa

37/46

atatatattt
atagcatata
tgaatataaa

caggcageoe
ccagccacce
ccetcecgec
ccotgeccatt
tettcteett
gactegtggg
tggaaggggt
cgtggectte
cgtgetggaa
cggaggdtag
caggagggct
tagtagaagc
acacggtaca
tecacatece
agaggcccea
egecectetyg
cettegetee
gtgtgacact

atctttgtat
tatactgtat
taaaaataaa

tcactaccte
ccatcagece
cacgaagctg
ccagctceca
gaccacacee
tgcagctgge
tacagaagca
ctgecatcotee
gggctggety
cagaccagge
gatggagtca
cgccegetge
cattggtggt
agccacggat
ccagcagget
cctecactea
ctggaagatyg
geaagagogt
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<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature
<223> Incyte ID No: 7494292CBl

<400> 38
ttcggetega
gggatgccga
cgeacaggat
actatgagag
agcgttgeca
gttcatgogy
gttacctcaa
gtaccatcgg
caagctggge
cccktcagetg
cttgecaagg
aaggaggaac
acaaaaggtt
gttggtttgg
ccaaagactyg
gagtccacag
atgacagctg
accctgagtg
gtcagcacag
gagagtgtaa
acggagatgt
acagaggetg
ctgctaatag
ceccacaagte
gactteacgg
gtctctgtat
actcaagaga
gagcaggttg
gaccectete
ctggecacta
gaagaacaaa
ccagtgacac
ttggaggcat
gocteataty
gotegtetea
attacaagtyg
aaattgaatc
ttttattttc
aaattattat
caagaaattt
a

<210> 39

<211> 1575
<212> DNA
<213> Homo

<220>

gggagggagt
gcgecegege
tcaattactg
gaccgattgt
cacaatgtct
aaaaagggca
agecagactoe
caacatcatt
tcatgcaaac
aagaagtatt
ceatgttaac
tocttacaag
ttatgaagta
gacattcacc
agaaatttga
caggeagtga
ataacaccca
ttgageccaga
ctgttecage

aag

cgccgecget
cgeegetgee
gacttgtcaa
attgeacatt
ggecttocee
gtcegataag
ccaactggty
aaataaagcea
agaacgcect
tggttccage
cattgctatc
cactaacttt
tatggataat
ttcatcctat
agcagacaca
gectggaage
ggctgetgee
aactgatagt
tgcctetgee
ga

accgecgaecy
tctgtectee
ctetgecagt
tgtctggett
aaaatagaaa
atgaacaccg
gtctctgaag
ttctegatta
ggtgtticca
cagccagaga
actgegactc

cegeegcagy
gecgegetget
gtacgtgeca
tetgtageet
ggaggaggga
atgacctaga
atccaatgat
acaaagaaat
cacctactga
gaatatctcc
cttctotgac
t &

(294)

PCT/US02/09820

geccgaaget
cagctgaagyg
tttectetteo
tetgetttte
gatagcacat
aaatagctoet
gatgtcagea
ccageetgga
gtoaggtgtc
tgaaagtgga
tgttgatgaa
= =

tg
caateatttyg
gtgaatacta
gaccacagga
cteacceetyg
accaagcaac
ctgctgggay
ttaagtgatg
ot ca

caactgaaag
aggaaatget
caacttettt
ataaggagaa
cactcgaaac
ccccagaagt
agtgggatga

ctcagacage
cacaggtgge
cgcatgggaa
tgatggaaga
aatccaccaa
atgagtctga
tgacaacagc
ctaccctcga
ctgtgtctga
caatttcaac
tggacacagt
ctectggaat
cctetgagag
gcctggacca
aactcctggy
tgaactocty
caaaacattt
tecatgaatgt
atttactatt
ttatagatta

sapiens

acaagtaagc
tetggggetg
tgagagatca
catgaaagtt
ggaaaacgat
ggcagaccaa
tgttcaagag
gcttatcaga
cgttectggt
tacagtegtc
cacagggcca
aatggtgggy
aagaactgtt
acttgaatct
cttaagaagt
cacccageca
tgccactggt
accttctaaa
ttacagtgag
ataatggagt

catgagggta
cctgaagggy
cctgetttea
tecattgtga
gocctgtttt
ctgttgggaa
ccagatgcca
gacagtggca
gttactcage
cctttgtott
aatgaggagt
gaacceagea
gttecatcta
gaagagacgg
ctgectgact
agaaaatatt
gtttgaagtyg
tattgttaag
tggasaattt
ttaaaaagtc

38/46

a
tggaaggagy
aaacacacac
ctgatcaaag
acttgctceca
tcttagaaac
atacaatgaa
ctttateccat
agactgagga
tgtcaagaayg
ttgaagttac
teacaceagt
ttteccctge
ttactcgtgt
ggtttoacca
cggectecca
taaacagotg
gactatctty
gctacaatgg
gaaatttagt
atggcgatga

tcaggaagga
aaccaccaat
tcetggtget
gecttegeay
tteccgagtac
cacagtgagt
caccaaatta
tcaggtgaga
cecagoottgy
gggcacagec
ttectttace
aagtacggga
cactgtttet
agacatcatc
ggtgacacaa
agaaaaggag
atgggagcect
tcccactgty
tctgggatet
acttcetget
taatacagct
tgttgeccag
aagtgttgga
cctgaaatyg
tcteaageet
aggaaatttt
aaaaagtttt
ggeatttaac

540

660
720
780
B840

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
2401
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<221> misc_:
<223> Incyte ID No:

<400> 39

cgaaccacag
togeactcag
ggacgttgte
cacaggcece
agatgaacca
tggcacactg
ctetgtgeta
cagecctate
agcgaggtet
gaagatctge
caactececte
caccacccag
tectcatgea
gaggggtggy
gagggggeag
cgetgectgee
aggcagcetca
gttgcttece
teogagaatat
ctgaactaty
caaacattac
ccgaggtygy
acctcatete
ccaactactt
gagctgaget

feature

cagtcccact
ggcggocacyg
ttegctgaga
agcagggtag
tgtggacttc
actgttacgt
atgggageee
tggccgagge
gttcccteeo
agagggcttg
cacagggagg
aaagceggoa
gccccagaca
ggttggggge
cteceotgge
tctettegge
ccctggagea
gtttttaaaa
caagtacagy
acgagggaac
gatggeeggg
cagatcacct
tattaaaaat
gggaggctga
tgggagecata

7636288CBL

gtggegaagg
aggctgeege
acagtgaata
ctgagegoet
ccagtgtget
gotgttcate
aaccctgety
tctoctgtgt
agcttecage
cctecatggt
ctgtgggaac
acagtgtogt
gacttctgte
aggagacaga
catggcteea
aggtcectee
tecetggcac

agecgaagta
tgaacctete
gatgeatttg
gtcagggetg
aaatttcaga
tgaaattcca
gcccagagty
ttgetgggea
ccteggagee
tctoagatge
cecocttgtea
cctteaacat
ctocagaaca
ctggaggcay
ggtggaggag
caaggggage
ctgggectta

cgccaggaag
cttcacatce
tgecggeott
cetggatetg
acgcagtatt
tagaaactgyg
ctgctggggy
ggaccageot:
acccacacaa
acatgggggt
gggctgetge
cgggacgtga
atacgoagag
caagggeagy
aggtcactgt
ctecagetgge
gagatcaggt

atgc

atataaaacc
aagacactcce
cacggtggge
gaggtcagga
gcaaaaagtt
ggcaggagaa
tactccaage

cag
atagtgtcta
aaaaggatgg
ttacacctgt
gttcaagacc
agctgggeat
ttgttgaacc
ctggggegag

accccaaggt
aagatgtaaa
aatcocagea
agectggeca
ggtggtgggt
tgggaggegy
acagcaggat

(295)

PCT/US02/09820

cgeggceegy
ttggggteey
geagtggeca
gcacgtttte
tatgtgtatt
cacccttctg
cectgggetyg
getgtgggge
caccctgget
ctcaggagge
cttotgacgy
aggacagtgy
ggcgaggggt
aagttgotyg
ceeggececa
ctgcacaatc
gccaatgaac
agacttggac
ggtcacagtg
aaagcaaatt
ctttgggagg
acttggtgaa
gettgtaate
aggtttgagt
gtttcaaaaa
a

agaagagggg

<210> 40

<211> 998
<212> DNA
<213> Homo

«220>

aaagy

sapiens

<221> misc_feature

«223> Incyte ID No:

<400> 40

gggeaggtat
tgctgggtag
tgtgaaagac
cccttaatta
ggctgecteg
gaggtgtcag
tatatccaga
ccagggtgct
tttttggaac
tgcecaagety
aaaaaaacaa
agaggaaatg
gcacacatca
tgatcegete

attattaata
cacagggatt
amactggcca
tgcttectag
cagattgegg
aagcagecaa
aagatcttac
gatcctacty
ttecaagttc
attccattgt
catgataggg
ggactttgca
cctggaatgg
tctgaageca

8095391CB1

ctgaaaacac
atatcagact
gaaacacaca
caaaatggtg
ctgccteaca
atctttetga
tgyggagtat
gtggatcatt
ttactcagaa
goaaaaaatt
ggtgggettt
attatatttt
ttaccaggac
gacagtctta

tyg

caagcataaa
tteacaatec
cacccaacac
gctaatgaaa
gattgctgea
ttgocagtet
atccatceca
cagaaagtta
ttccaageca
tectetetga
atacaaagtt
tctaagtggt
ctcaaaggac
tatggagcaa

39/486

tatectaatg
ctatgactaa
aaacatggtt
gecatatgtg
gdoctetgeag
gtttetocag
tctcataagg
atcaggtgct
taggagacag
agggacgtac
gagtggggty
ctagcaactt
tgececcacgg
gtectttaaa

taatacttgt
tagtettatt
aaggcttaaa
ctagaagagt
gcccaagatg
gaagcttoat
tactttgttt
cctaaaatgg
gtatctaagg
acatgaaact
acaatggtac
ggtcoteacta
gctaaacage
ggatgccact

60

120
180
240
300
360

480
540
600
660

780

840

S00

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1575
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gattgagggc
ttatgaacta
taaaacaage

<210> 41

<21l> 1697
<212> DNA
<213> Homo

<220>

(296)

PCT/US02/09820

cggaagetga acagagtgag ctccatocte aacgtagtec tttatgectee S00
gacttgagty tatcctggac gacatttgtg atagcccaga atgtctaage 960
atgagagata aaccagagtg tagtctag

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 41
cagacactca
tgcrgtgggg

ctgcaccgga
tgtcacctgg

532018CB1

gtgagegoga
ggccoagtga

ccatcatgte
cagaagcagc
£

tce

tE

cca tg
gccaggeocg
ctgtgeacct
gccgeotaceg
agctgacagg
te

cctggagact
tgactcacct
ctgccgetey
gecaaagtee

gaatcactgy
ccagacttce
gecatcaage
ggcttgteca
ttgectgete

tgctgaggeg
aggecacctt
aaggcgecct
cgectgtgot
coctoaccty
agctgetggt
tggccctggg
gctggteegy
cggagttete
tggagggege
&

oot
ggagggcgac
tccagtecat
ctctgageec
gatgcaccat
cgtggetece
acccaggage
ggatggaggt
ggacagegeg
cccggagecg
gegettegee

9

catgagttte
cagcetggea
agcgctactg
ggagagtect
ctgagtggag
agcaccagee
cactacacct
ccggtegage
gagtceggea
ctggtgegeg

o

ccgecaacta
gegagegott
ggagtgggge
acgtcacett

cge <
cagctgegte
ggagctgcac
ggtoctggeg
cgagctgety

tacgtggacc
gtggacggac
ggccgagaty
cgcgagyggeg

cggggecge
ggtycegeta
agctectggt
aagtgeeggy
ctgggggyct
ctgtttaaaa

<210> 42

<211> 592
<212> DNA
<213> Homo

<220>

<221> misc_
<223> Incyte ID No:

<400> 42

<
ccgetectgg
ggcagaaage
gattctggac
ggagaagect
aaaaaaa

sapiens

feature

g et
gtgccccaca
tgatgcagee
tggeteecte
cecteattec

7481063CB1

agctgttcaa
accagttcct
caggatggac
cctggetete
goccgaggtgt
tggaggtgee
actacagctg
tgaccattga
cccaggtect
tggactteca
cagatcgeat
gcegetacog
tgattctgag
gggecttgeg
aggacagggg
tegagetgea
tgaagccgee
ccocteccag
cocgtoctgeg
agacgaagge
tegtggggec
ccttegaate
gegggcccag
ccoteetgtt
tececcaggaat

catgotegtg
catattttat
ggccaatgtg
gaatggggty
gctgacgggt
ceagetgage
gatggegeca
gcotgeggggt
tgaggcccag
cagctacegg
ggageteget
gcaccetgge
gctacggege
cttettteac
gctgcatgac
cgatgagacg
gotgeggtge
cgggegecge
caacatttee
ttteggggge
goctcagete
ctgcgaggga
cgtgaagacy
ceagcacgec
ggagctcage
ggtgetgttg
gcagoacaag
taataaatgt

gtetttetet
gagacgcage
acgctgacat
geccaggage
gacacccagyg
aagctoctgg
gtgtectgga
gtgactttta
gaggatgtgg
accgatggdg
geaccaccac
aacaaggtga
ggggagaaag
ctgaacgegy
aaccaaaacy
ctgceegege
ctggcgecco
gtgcaccgtt
gtggctgact
tcegegecca
cgggcgacgt
cecatcccag
gtocgeacee
ggcaactaca
gaccctgtgg
gtgtccteag
gecggggtet
gaagagagct

998

60

120
180
240
300
360
420
480
540
600
660
720
780

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1697

atggggcctyg acgaacttge cactggcacc atgaagctgg ctoctacttt cgggetgcte 60
ttecactgcocy tgctectgat ctecagggea aattgtgaca totgeccagt tgtgacaaag 120

40/46
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gatgttgate
tgaacatcct
ttggcagacg
tgcaccttag
ctecteecac
gtgaggtgtyg
ataaattctt
caaacaagtg

<210> 43

<211> 1031
<212> DNA
<213> Homo

<220>

tottectggt
cattaatatt
aggacaagag
tctgggtgga
caacttacca
tagcaacagt
gectaggott
gtagaaagtg

sapiens

<221> misc_featuxe

<223> Incyte ID No:

<400> 43

ttcagcagce
ccagecaaca
gcoctgacgty
gcocgeccact
gtaagetgea
gecctggaaa
aacaccteca
cacagccget
cotgegggge
tgagcccage
toggetetgy
tecatctoeg
cgttccegoa
agcggcoageg
ceccegecect
ttgagatgtc
agaaatgacc
caaazaaaaa

<210> 44
<211> 916
<212> DNA
<213> Homo

<220>

agtttcectgg
gctettatet
ggtgctgeaa
ccaagccagg
cctggeagga
ccatccagaa
acgtgecett
ctgcgaggag
cecgacttgg
ttgecgcttac
gcocacgecct
cggtaccteg
gecctegtac
geccctageg
caggacacce
tgtcectect
caactctete
a

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 44

ctgtgtggce
cagggcgaca
gegdgaggaa
gtccaggaga
attctgecte
cttggagtaa
cageegggge
aggatgetge

agtgtacteg
tgcacacagy
cccoegeagt
agctgagaaa
cottgtgtee
agctecgtea
tgggtcaact
tgagccagga

gggaaccoct
gtccaatget
goatgtgete
gggtectgetg
ttatgatatyg
aaaatgtatt
aaagaattgt
taaaaataaa

2044436CB1

actggatcct
caggtggaca
ctgaccttgy
teccageaac
cettgttgte
cgctgtggag
cgcagteget
ctctgccagy
ggctecccca
ctatggacag
accggtgget
tceccagacca
cteeatectyg
gacgegtgge
agaaccccac
cectggaget
acttttcect

4091564CB1L

gagtgatect
ggagctgtat
geggegttgg
ggaagactgg
atgagaacat
aagaggccec
ggcageacce
gecgetgtge

gatgaatatg
agasagctga
agtgggetgy
gttctaggge
taattgagac
ttaataaaag
tttaaattag
tettgcaaaa

gaggtgtott
tggactgeay
catggatcoct
accatggget
ccteagagat
tgccgagece
teccogectgey
cctggttoge
cttoctcaag
accttegeag
getectggag
ggacgacggg
gacgetgegg
cctgagttgy
cectegtect
ccagagacce
ctoceetttg

ggagtctgag
caacagccaa
gagtgtctga
aaaggagtge
cagtgetttt
ccagccagce
tgcacggage
ccagectatt

41/46

ttgateatgt
agaactgtat
tgagtgcage
agtgggeggy
tactggaaat
gttataagag
aaaatatgaa
aaanaaaaaa

agcggectet
ggtccacatg
getagaagee
ggcagctgat
ggacacaaca
tgaatgcgaa
gotattgggy
caactgcgaa
gaaaaaaaaa
acgggacgga
ccegtoacty
gccgggaage
geagegggayg
gggagcgaca
cteggectte
acccctetee
aataaagtoeg

aagtccotga
gggggatgag
ggegeatgga
agtttattet
cctcaggaaa
cggttetegy
tectgggeca
ttctggacca

(297)

PCT/US02/09820

ggcacaatac
caatggcaza
tgtgtgtgce
agtgcttatt
agatttacat
gcataaaaat
gttaaaagtt
aa

agaccccaat
cgacccatcy
tgtggaggga
ctgggcaaag
gagacatcgg
tectteoctgg
gtacgccagg
gatgatatca
ggggggctgg
cotttgtege
cttcaacatc
tocctoocegg
tggcagtgga
cttoceccag
tgtaatagtt
aggttatcee
ccagctagag

gcatetgeca
atgggccagg
ggagctggcy
acttcaagag
ttcagcaaga
acattgagtyg
gectgegeea
ctgegageag

180
240
300
360
420
480
540
592
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cactgcagee
ccgaaaaggt
ggtgccceceg
gagggatgac
gaagacgeea
gaaaatcact
attacttece
ttataatgaa

<210> 45

<211> 2577
<212> DNA
<213> Homo

<220>

caggggaget
agcccaaagg
catgacccte
ctocttoage
tgctgtcecteg
gacagcaget
atccttatgt
agagca

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 45

atgettotgt
aatcctccat
teacattece
aaacatgaca
tcectecagtyg
catcetgtet
actcatcaaa
aagatcacag
aagttttaca
ctgtttetac
accotgacct
ctettecagag
cctgoeatgt
agcatcaaaa
gtgaatctag
atttgctcag
gtaagaagce
gtgaaggaga
cteagcacgt
agggctecca
agaggetote
tcageccact
aactactcct
agggtcacag
gtggtygggg
tactggtttt
geatgctteoa
aatg§ectag
aacagaacag
gotgetgoty
gocactggaa
tccaggatag
ccaatgtaca
atccagcata
cttacagtce
agcagcagag
gtattactgg

ggctgetget
ggtccacage
tageccagay
agatccaaat
atgccgtgea
ttgaaggaga
aggtttacta
tgaattcagt
tacttgacat
atcctgtget
gtgagaccca
atagccagac
ggactgaaga
aaaggagcct
agatcaggee
tageccaggg
tgggtagaaa
gtgatgeagg
ggattcegagt
ggdgcccacac
ceeegatect
ctggaggagg
gtgatgcaga
tteceggtgte
acctgotgga
atcacgagga
acctctetot
gggeccagea
gecttacege
ctgctotget
catctagtea
accctcaaga
geaatgtaaa
caaaagaaaa
tctattcaga
gcagggecca
ccteagacea

ggagtceage
cagacagatyg
ggggccgagg
gagaaagctc
ggaccatgge
goottetgga
gatgcttgga

8039735CB1

getgatecty
cttcaaagga
agacacatat
tacagagect
tgtggaattt
caatgtcatt
caaggatgga
ctecagggat
tgaagtaact
gagagccage
gctotcteca
cctoggatty
ctcagggtet
gagatctoag
caccggaggg
ttcagggact
gacccagegt
gagatactac
caccgtgaga
tgtggtgggy
gtaccgattt
agcctectte
caatggcctg
tegoceegte
gotteactgt
tgacaccttyg
gactacagaa
cagtaaagtg
tgegggaate
geattacgee
cagtcctagt
geccactcac
tcctggagat
ctcagctaat
act

ttgtagoage
ccagaccaga
cctaagtgag
ctaagaggce
acaaggtagg
geccaatctgy
aaatggttta

agggtggcec
gaaaaagtgyg
tggtatcacg
ggaaattace
teacctgact
ctgagatgtc
aaacagctte
aatagcaaat
tecaaaaccec
tectteocacge
cagaggccag
ggctggagea
tactggtgty
atacgtgtac
cagctgattg
gteacattet
tecectgttgg
tgtgeagetg
attccggtat
gacctgetgyg
tatcatgagg
aacctctcte
ggggccoage
ctcaccctea
gagtcectga
gggaacatct
cattctggaa
gtgacacteca
acggggetyg
agggcccgaa
gagtgtcagg
tctaaaccac
agcaacccga
tgtccaatga

cacaggoaca
cagagccggg
rgetgeteag
acctgcaggt
tggetgeaat
aaggtctaga
accttgatca

caaaagctgt
ctectecatatg
atgagaagtt
aatgtaagac
ggctgateet
aggggaaaga
ctaatagtta
atcattgtac
taaatatceca
ccatagaggg
atgtecaget
ggteccccag
aggtggagac
agagagtcce
aaggagaaaa
cctggeacaa
cagagctgca
ataacgttca
cteaccckgt
agcttcactg
atgtcaccct
tgactgcaga
acagteatgg
gggcteccgg
gaggctectt
cggcecacte
actactcatg
atgttacagy
tgcteageat
ggaaaccagg
agccttecte
tagccccaat
tttattccca
tgcatcaaga

(298)

PCT/US02/09820

gggagetgtg
aacccggeca
atgtgactaa
cogtgtggdg
ggtctgtaag
gegggataga
tgtactatgt

acttetecte
cagcagcata
gttgaaaata
ccgaggatec
geaggettta
caacaaaaac
taatttagag
tgcttatagy
agttcaagag
gagtcccatyg
gcaattctce
actccagatc
agtgactcac
tgtgtctaat
tatggtectt
agaaggaaga
tgttoteace
cagceecate
cctecacctte
tgagteccty
ggggaacage
acattotgga
agtgagtete
ggccoagget
ccegatectyg
tggaggaggy
tgaggctgac
aacttccagg
cctegtectt
aggactttet
gtccaggect
ggagetggag
gatctggage
gcatgaggaa
ct

tgaagaagat
ctagccectt

gatgaagaaa
acccagagty

42746

tge
actatgagaa
gcccacagga

tgtaccacgt
aacagcctge

540
600
660
720
780
840
900
916
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accatttttt
tacgaggctg
totttgtaac
taactgtaca
attattctca
agcecagaaa

<210> 46

<211> 2999
<212> DNA
<213> Homo

<220>

tttetgttet
ggctgcagga
acttagccct
toteggatat
tgcagtgete
tctaaaaaaa

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 46

ctaacggtct
caatcteect
ctgteggect
cgccecetgt
gccagtgaca
ggeggctact
tgcetggtge
gggatgtget
gdggacgcge
cggeggegeg
actggtgage
aaaaacctta
gtaatagtca
gttgetgttc
tgtttgacat
accgaaaaag
atggatgteca
tacattaget
tctatcoecca
acatggaatt
agaaaaagta
cteeccacca
agcctaaact
gtaaagatag
tceceaggtta
atcatttgaa
atagectagt
tattttttoce
ttcttteata
tttteacaaa
ttgatatcta
aacttagcca
catgttatta
ttaaatattec
ctaaaatctt
gaattcaagt
caagtaaaac
tctaaaccte
tttaacttag

cttacgcaca
catgcagtgt
ctctctecaat
cttggccect
ggaggggeey
gtcageggeg
gtcgeggegt
cagcegggga
tggcggageg

q

ctccaaccac
ttctgaacce
gtgcaaatca
aacaaatgtg
tacttgactt
gtaattttag

1265837CBL

cacaatatce
atgtccatag
ctcacacaca
cccctgtacyg
ggetggtact
ggtgeggety
ggtccteegy
getgetgegg
ggaggeggea

acatcatcca
aagaaagaac
gagtatgtga
caaattctga
ttatctttga
tgagectatyg

ctoatacata
ttttteacac
cacccceges
gctecgeace
tcaggegeee
gateccaggy
cggctgtecy
ggcggegacyg
gggaccgagt

tctctcoaga
aaagttcaag
dtggaagaag
ttgattgece
attcacaact
aaataaaage

cacacagcct
aacaccctte
ccccaacaca
gacggcegag
aggecggegy
cagccttogy
gggcggtagyg
geggggaacg
gggatecegg
tt to

(299)

PCT/US02/09820

ctetgocteac
attttccatyg
gggtgagtee
tgtaaaatga
aaaaacccat
cattaga

ctctcatgta
ttecteteagt
ccgttggoce
ggttgggega
ggcgegetae
goggeggege
agttggetge
cgacgaggac
ggegageecy

a
cggttggaga
tcaacatggd
ttttcttttg
tttgocttgt
ttggtagceca
tttgocttgt
cttaaaacta
tattcaaaac
tgccaaatet
caaatcaagce
tgaaacaagc
aataatctca
aaggtaaaty
aacgttttct
aatataactt
gtttcagaca
tgactgcacc
tagagagaca
acacttattc
aaatttgtat
tatcagaaag
attttgataa
aggtgtotta
tttgaaaatg
tacactttca
taaattteag
atgtagagty
tgtgeattet
ttttctaaaa

gc
tgactacaag
ctteacaagy
ggttatgety
tattatttat
tatatgtaat
ttcaaatcat
aactcttgat
tcttgtttca
taagtaacac
aatatagttce
taaaagtaag
tattatttgg
ataattagca
aaaggtcgaa
ttttaaaatyg
attttggtge
ctatggtaat
tttteagtgt
tgagttttga
tttactgttg
gtacaatatt
tettttteta
attcagecatt
gagaatgget
tet

ggatg
aaaatgggaa
atgtattttyg
tggttecttyg
gtgcaacagt
tgaagaagtt
gtgctggeta
cataacadgg
ctactgtgat
caccagaaag
ttataaagag
tttcacttag
gaaatatttg
tacactacct
aataatatat
taacatttgg
taattacttt
gccatatttt
atttttbett
aacaatgtat
ttttcaggaa
aacagtataa
aggctaaagt
tteaggtttt
ttagtgatat
tat

cactttttgg
gagaacgaat
gectgeaage
aaaacatggc
atatatttca
ttttgtaagt
ttgaatatat
ctctgtetee
tgaacaggga
ttccaataaa
aaaacttcte
gatttcaatt
taatattgtg
ttattattac
acctagacct
ttgtgagttt
cttgtatcta
agaaatttat
ttectatctt
aazaatcaga
aaccaaatge
cacatcagta
atattgaaat
trttgggtttt

aaattggggc
cttgetatee
tagtgtotic
tcagataatc

agtcaggcat
cacttcataa
tcattctgaa
ctaaacaaaa

43746

tag
ttgtatettt
agettttace
acagaaaata
atgttagtea

tgaactgaac
agtggaacca
cettggacta
cgaattgaat
ctttttgaca
aaatttatac
attttgaata
tttatacace
aaataacagg
acatttcaga
cccactcaca
gtecctacec
atgaaaatca
tggggaaage
actttaatat
ttaaagtete
acaagttgea
aattttatag
gacatggatt
toattttiet
ttaaatttgg
attggctage
acgcatttet
gttagagaac
ttaagattta
ggtagggcaa
caatcttatt
aggaaaaaca
gggtcactaa

2280
2340
2400
2460
2520
2577

60
120
180

300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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aaagtattgc
gactttgtac
actcagtata
aggttttcaa
tectaatgeta
ataacagctc
actaactatt
tattaaatta
tcagtacatc
ggazataaaa
aaaaagcate

<210> 47

<211> 1314
<212> DNA
<213> Homo

<220>

acatttatat
gatattgtgt
agtgcaagtt
tagatgtcat
ctggaaattt
tggttccace

tagtatactyg

tataaagaaa
aaataatatt
tattttcttt
gagagaaaga

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 47

ceggegttgg
ggctgectgec
cagggegget
cgetoecgggce
caaagtcagg
ctgtttgaac
cetggecaat
agcactgaaa
tggetettet
tagacatate
caaaaagggy
gegtgocctyg
agaagaaagg
gaagetggac
azaggtgcag
caaccacgayg
cegggttect
ctgagggtaa
cottgaagee
agecatctgg
cagactctga
tactagaaac

<210> 48

<211> 2619
<212> DNA
<213> Homo

<220>

cegetgetge
agcctaagca
cctecgegeg
aggacgetga
cacatcaagg
atccgectgg
atcttagagg
atggagaaat
ctgetcatceg
ctgaataaga
gtgattgtgg
gagatggcaa
aacgttttta
tcocctgggec
ctggctgage
gatgtgattc
toctagaaat
agceggtgag
aaaggaatct
atgagtgtcc
tgttgggtag
tgetcttaat

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 48

aaatacagtc
ttttattget
gtttygaaaag
gagattttgt
tactttteoct
agtacctaat
tcagtactgt
taagatattt
tggctttgat
tatgaaatat
agaagaaaaa

5568527CBL

tagcagettyg
gggecgetge
acccoeggec
actttacege
gtccgaagga
cagtgaaaga
tgtgtecgeay
ccaaggacac
aggcattate
atggaggagt
ttgaagtgga
tegaageagy
aatttatttg
tgtgttetgt
cecgacctgga
acgtctatga
gtggcagece
aggctcagea
cacttgtggg
cgacacccete
ctaggoctety
aataacggtg

7503641CB1

cttttaaaat
tttgcaatat
gtgtttttat
atatctacat
ttgcaacaca
gttgaaaaca
acatctgeac
tgctgttatt
atgggaaaaa
attagaatgc
aagagtgteg

aaccccaggg
cegatgettyg
ctccecaccce
ggctgtcece
cgtcgaaagy
aggaggcacc
caaacatatg
ttatttgety
taacagtagce
gatggetgta

gga

ttgactttta
ttttatagta
tagtgcacaa
aaaatatcayg
taasatgatat
tttttaaagt
actggtgtta
ctttctacat
acaaacttty
agattatact
cgataacgag

tecgggaccga
ctggcacgag
gagecccggyg
gccgggcaca
agtegeatcet
aaccctgage
cccaagtcaa
tatgagggte
cacaagtgec
ggagctegte

(300)

PCT/US02/09820

aaaaacaaaa
gectttatga
tagaattgtg
tacatttttt
gatgtacaaa
aatttttaat
atagggtata
atattattgy
cctatgtaat
aaaaggaaaa
tgaaaatac

tgteggettg
gecececgggat
getgeggtge
acaagtggtc
tetccaaact
acaacagcaa
cgattgagac
gaggeectgg
aagcagacat
actcttttga
t €

agctgaggat
tgatgeetet
gtcctgtgea
acaggccgca
taacattgaa
attccageac
ggccaggagy
gectacttgt
tecggatgcag
tggggattgt
attattggtt

tg
gtcaaggaaa
tcactgeaca
ctagagttca
catcteatte
taaccaggct
acaggettet
ceccaaggaca
cagetotget
ggcaggacca
aagtgcoctg
gctgcaaaaa

ctgaagatga
aagtgaggaa
tecccaacte
aggcteteag
acatgtgcce
geagcaatct
ggacttgoga
gotgteteag
cccagetggt
aggcgetoty
aaaa

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2999

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1314

atacgagete ggatcacttg tacggacgea gtgtgetgga aageaggtge cagaggggge 60
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ggtccccaga
ggagggggta
gctgggeggy
agagctetge
tggtgtccega

ccgtagacag goccaggect
gggcetgtttt tctggagaga

cegtgatgte
gacttagage

accgegggty
cgagtgggac

(301)

PCT/US02/09820

ctaaggaggy
aaagcectggg

ggccatggeg oty cce
tgttetectyg cactcagggt
gtocgeggty agetgggagy

gecegegeat
acctgcgegg
agcagegegt
acgacggcaa
cetgeaacct
aaccgeggge

ggt:

cccegggggt ggocccgege
gtacgaggeg cgggacceged
cttotogetg cteatccgeg
gcaccatcac tactgeccace
acgtgtggac cgaccggcac

gaa t
ccteggtace
cgggegeecg
tgcacgacey
ggogectget
gcegeetgga
cggtygagga
tctacgagag
gtggaggagy

togggegage
gatgeettty
ggcacctact
cacctgacyy
tccagceaca
aatgtcatcg
acgetgetge
ggaggetacy
geggagtteg
gattacaaaa

geocgagy
geccgegecta cgggeccctt
agegeggtga cttctcacty
cectgecacet geaccaccat
tcgecgaace ccacgcdgag
gcggegecee aggoccagac
tecocgagag cogagoccac
totteatcot getactggte

o

tttetgogeg
cgtategage
tactgtggee
cegececcee
cccacactgy
ttecttecage
actgtectce

tt tt
cgcegetget
ggcggtgety
ccagegegtyg
ggacttgtac
gcteteggee
gacggacgceg
cctggecgte
ctcaacaggt
gectgetgga
accgegtgge
cgetggaggt
tgcacgaacg
ggggetetoo
cgegaggaca
agctgggeta
tggeegeeag

aatactcgga tog
ctgtggetge aggggaccag
tect

aagtacatcg
cteetggetg

acctagacaa agggttccogg
ggecagcage btgeacctceto

tea

a

g
gtatgcagag
ccctgeggec
atgcccatca
tggaggacac
gteccactce
teccatcaga
ctggggtget
accatctgtt
ctttgggeca
tgcteteage
cottggacte
tgaggacagy
ccacatttge

geegoctoca caccectecc
tttgetcacy ggtggcccty
tgccctoaga ceottctggg
tccecatcaga acctggcage
tecagggete tgotegtecy
acttggeage cttgaagttg
gcctgecace aagagctccee
ctccccaggg acctgotgac
cectggggety caccecectge
caccttgata gtcactggge
tgcctdggct ggagtctagg
ggagggagtyg aagttggttt
atctgetggt ggacctgeca

caa
atgctttaca
geggagetgg
aaggagaact
ctgtetgtge
ggtcecegett
ccaggggett
cecaccocty
ctetgecage
cccaaaactg
gggctaggag
gggtcagect
ccacctgtac
ttgaatgcca
cctttctotg
reectgtgac
getggggeta
ggggtggect
ccatcacaat

ag
ggagtgagga
ceccacageea
gcaaataggg
tecteggggc
toctggaatt
ggtggeagea
gcacaaccaa
tgggggecty
gggtcagoet
atgttcctygg
cggeaggagt
caccatgtgg
gecettgote
cccoatcect
ttetgacect
catttggett
gtgttgccac
aaagtcccca

gtg

ggcageteoeg
cgctgecaga
atccactggy
toggegggeg
tcggeetteg
gggctgtaca
cgocctgegtyg
ggtgcactyg
actetacgeg
tgtgggcgey
cgccgacgag
cegegtette
gggcaacgge
caacgtcatc
cgtgotggee
caggegeege
tgttaacttg
catccagcta
cetgeetgee
aggcectggg
atctcctgat
tggectggge
tagcocccac
aatcccactyg
aagacattcc
cagggeagga
aggaggacac
ccecactecte
gactceagge
ctetgtgttg
accctageoot
gacaccecte
ctgtactgge
tcteageacce
tctgattttt

gag

cagagggcac
tgtecteaga
gaaaatgttt

<210> 498

<211> 1370
<212> DNA
<213> Homo

<220>

getecccoge gggaataatt
aggggcacta aacaaactgg
ctegeecgea atccccacag

sapiens

<221> misc_feature
<223> Incyte ID No: 7503458CBl

<400> 49

gcegggagga
ggaaaaacac
atcagaaaa

gtcagtggag
gaggctaagt

gggggcgeca
ggcgeacaat
tgtctettga

120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2619

ttecagecagce agtttoctgg actggatcect gaggtgtett ageggeoctet agaccccaat 60
ccagccaaca dgotcttatct caggtggaca tggactgecag ggtccacatyg cgacccatey 120
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goctgacgty
gecgeceact
gtaagctgea
aagaccctgg
caacagagac
gcgaatectt
tgggggtacy
gcgaagatga
aaaaagggdy
acggaccttt
cactgcttea
gaagctccct
gggagtggea
cgacccttee
ccttotgtaa
tetccaggtt
agtcgecage

ggtgctgeaa
ccaagecagyg
cetggcaggg
ctcacagggt
atcgggeect
cctggaacac
ccaggcacag
tatcacctge
gectggtgage
gtegotegge
acatcteccat
cocggagtic
gtggaagegy
ccoageceeg
tagttttgag
atcccagaaa
tagagcaaaa

ctgaccttgg
toccageaac
gatccccagg
teccctttge
ggaaaccatc
ctecaacgty
cegctetgeg
ggggceeccga
ccagcttgeg
tetgggecac
ctecgeggta
cegeagecat
cageggecee
ceecteagga
atgtctgtee
tgacccaact

catggatect
accatggget
ccteagttee
caggacctty
cagaacgctg
cccttegeag
aggagctety
cttggggete
cttacctatg
gooctaccgy
cctegtecca
cgcaccteca
tagcggacge
cacccagaac
ctcctecectyg
ctoteacttt

gctagaagec
ggcagctgat
caaaccttac
ttgtocctea
tggagtgeey
tegettoege
ccaggectgg
ceccacttee
gacagacctt
tggctgctee
gaceaggacy
tectggacge
gtggccctga
cccaccocte
gagcteccaga
tcoecteteco

(302)

PCT/US02/09820

tgtggaggga
ctgggeaaag
ctgaatatec
gagatggaca
agccctgaat
ctgeggetat
ttegecaact
tcaaggaaaa
cgcagacggg
tggageeegt
acggggecgy
tgcgggcage
gttggggygag
gtectetegg
gaccoaceca
ctttgaataa

o

caaaagggtce

ceottttgeg

ctaggggtat

ttctegtgay

agaatttatt

gggggegeas
atgtatgage

Lttt
aaaaaataat

<210> 50

<211> 1201
<212> DNA
<213> Homo

<220>

att
tageccggaaa

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 50
ggggtcegga
tagcagcttg
gageegetge
acccceggoe
actttaccge
gtecgaagga
cagtgaaaga
tgtgtogeag
ccaaggacac
aggcattate
atggaggagt
ttgaagtgga
togaageady
aaaaatgtgg
ggtgggagge
gaatctcact
gtgtecegac
gggtagetgg
cttaataata
t

actgottgtt
aaccecaggg
ccgatgettyg
cteccacece
ggctgtecce
cgtcgaaagy
aggaggecce
caaacatatg
ttatttgetg
taacagtagc
gatggetgta

gggttttaaa
acacaacaag

7500925CB1

ccggeagtgg
tecgggaccga
ctggcacgag
gagccoegag
googggeaca
agtcgcatet
aaccctgage
cccaagtcaa
tatgagggtc
cacaagtgcc
dgagctegte

999
tttttttttt

aagagacgeg
tgteggettg
gcccegaggt
gctgeggtge
acaagtaggte
tectecaaact
acaacagcaa
cgattgagac
gaggcectygy
aagcagacat
actcttttga
t

agctgaggat
cagcccatte
tcagcaggec
tgtggggect
accetotegy
ccetectgtggyg
acggtgatta

tg
gtcaaggaaa
cagcacacag
aggaggceca
ccttgtcage
atgeagggea
gattgtaagt
ttggttgctg

ctgaagatga
gcttetgeag
aggacaggac
tectgetgetg
ggaccaccca
gecetgagge
cazaaaaaaa
£

a

gtgt

46/46

ttttcceccee

ceggegttgg
ggetgetgoe
cagggcggct
cgcteeggge
caaagtcagg
ctgtttgaac
cctggocaat
agcactgaaa
tggetottet
tagacatatc
caaaaagggy
gegtgecctyg
agaagaaagy
caatctctga
ttgegacett
tcteagagee
gctggteaga
gctetgtact
agaggagtta
gggecccggt

cegetgetge
agcctaagea
ccteegegeg
aggacgetge
cacatcaagy
atccgectgy
atcttagagg
atggagaaat
ctgetcateg
ctgaataaga
gtgattgtgy
gagatggeaa
aacgttttta
gggtaaagee
gaagceaaag
atctggatga
ctctgatgtt
agaaactget
gagggagtgy
accccaattg

180
240
300
360
420
480
540
600
660
720
780

60

120
180
240
300
360
420
480
540
600
660
720
780

900

960

1020
1080
1140
1200
1201
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(57) Abstract: The invention provides human secreted proteins (SECP) and polynucleatides which identify and encode SECP. The
i i agonists, and antagonisis. The invention also provides methods for

treating, or preventing disorders associated with aberrant ion of SECP.
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A.  CLASSIFICATION OF SUBJECT MATTER )
PC(T) 1 GDIN/33/53; CI2P/21/06; AGIK 38/00; COTK 14/00
UscL 1 435/7.1, 69.1; 514/2; 530/350

According to Internatis Patent Classification (IPC or to_both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed hy classification symbols)
U.S. : 435/7.1, 69.1; 514/2; 530/350

Documentation searched other than mininm documentation to the extent that such documents are included in the fields searched

ic data base lted during the i i search (narne of date bese and; where practicable, search terms used)
MEDLINE, CAPLUS, AGRICOLA, BIOSIS, EMBASE, WPIDS, GENBANK, EMBL, SWISSPROT, EAST

C. _ POCUMENTS CONSIDERED TO BE RELEVANT hy
Category ¥ Citation of document, with indication, where tate, of the relevant passages Rele/ant to claim No.
Y ‘WIDMER et al. Identification of 2 second human acetyl-CoA carboxylase gene. Biochem 1,2/10,17,18,20,56-80
' 1. 1996, Val. 316, pages 915-922, pasticularly page 917. HACC-beta is 94% identical to
SEQID NO:1,
[ Further osuments ase Bisted i the oontimation of Box G. || Sae patent fomily anoex.
3 Spedal calegaries of oked dosuments: T Taicr Gocumeps pblistid st the itcrmationsl (g Gate or pHioy
date and 0ot n conflict witk the application but cited foundersiand the.
A" document defining the general state of the art which s tiot considered to bo wrinciple or theory vaderlying the Snvention
of partivubr reievance N
*, document of particuler relevance; th clzimed invention cannck be.
“B* carifer appliation ar patent published ot or after the intematicnal filing dets considozed novel or cauiot bo causiderei to imvalve & inventive step

whea the document is takeat alone
L™ document wihich may throw docbis on pelority elain(s) or Waich is ited to
estabfish the publication date of sacther cilation or other special e (5 Y™ document of particulic refevence; o oisimed inveation caznat e
epecified) wonsidered to involve an inventive step whea the document is
combined with ono or mare ather uch documents, such combination

“0"  dorument reforringto an ocal disclosure, use, exhibitioa or otber meavs. belog obvious to & persc skilled in the art
“P* document pubfished prict 1o the internaional fifing date buf later than the & Gocmens member of the amp atent family
pricrity dale clsimed.

Date of the actual completion of the international search Date of mailing of the infernational search report

02 April 2003 (02.04.2003) 2 @ vJ U N 2003

Name and mailing address of the ISA/US Authorized officer .
Commissioner of Pateats and Tredemarks
Bax PCT' DavidJ. Steadman -
Waskingion, P.C. 20231

Facsimile No. {703)305-3230 Telephone No. (703) 308-0196 /L@—/)
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Box I Ohservations where certain claims were found unsearchable (Continuation of Item 1 of first sheet)

‘This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasans:

t [ claimNos.:

‘because they relate to subject matter not required to be searched by this Autbority, namely:

2. D Claim Nos.:
because they relate to parts of the international application that do not eomply with the prescribed requirements to
such an extent that 00 meaningful international search can be carried out, specifically:

3. D Claim Nos,:
‘because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule
6.4(2).

Box Il Observations where unity of i ion is lacking (Ce of Ttem 2 of fixst sheet)

‘This Internatinnal Searching Authority found multiple i fons in this i ianal application, as follows:

Please See Continnation Sheet

t. []  Asail required additional search fees were timely peid by the applicant, this international search report covers all
searchable claims.

2. [[]  Asall searchable claims could be searched without effurt justifying an additional fee, this Authority did not fnvite
payment of any additional fee.

3. l:‘ As only some of the required additional search fees were timely paid by the applicant, this international search

report covers only those claims for which fees were paid, specifically claims Nos.:

4. }X{ No required additional search fees were timely paid by the applicant. Consequently, this international search report
is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1,2,9,19,17,18,20,56

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest.
No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet(1)) (July 1998)
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BOX I OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING
Group I, claims 1, 2, 9, 10, 17, 18, 20, and 56-80, drawn to a polypeptide comprising SEQ ID NO:1-25, & method of making &
polypeptide, and a method of nsing a polypeptide to screen & compound as an ggonist.
Group I, claims 3-8, 12, 13, 46-55, and 81-105, drawn fo a enmdmg ising SEQ ID NO:1-25, a
polynucieotide comprising SEQ ID NO:26-50, a host cell, & transgenic utgamsm. an array, a meﬂmd for detecting a target
polynucleatide by bybridization or PCR, and a method for generating an expression profile.
Group M1, claims 11 and 30-43, drawn to an antibody that binds the polypeptide of SEQ ID NO:1-25, acomq)osluon cmqrnsmg an
antibody, a method for making an antibody, a diagnostic test for a condition associted with the expression of SECP using an antibody,
and a method of ing a condition with ion of SECP.
Group 1V, claim 14-16, drawn to a method of detecting a target polymucleotide in a sample having a sequence of SEQ ID NO:26-50.
Group V, claim 19, drawn to a method for treating a disease associated with decreased expression of humean secreted proteins (SECP)
by administering & composition comprising SEQ ID NO:1-25.
Group V1, claims 21 and 22, drawn to a composition. compﬁsing an agonist of SEQ ID NO: (-25 and a method for treating a disease

1 ‘with decreased of SECP by ing a comp comprising an agonist of SEQ ID NO:1-23.
Group VI, claim 23, drawn to a method of screening a cnmponmd as an antagonist of SEQ ID NO:(-25,
Group VINI, claims 24 and 25, drawn to a composition cmnpnsmg an antagonist of SEQ ID NO 1-25 and a method for treating &

disease associated with jon of SECP by i ition. comprising ist of SEQ ID NO:1-25.
Group IX, claims 26 and 27, drawn to a method for scteenmgacmupound that binds to or modulam SEQ ID NO:1-25.
Group X, claim 28, drawn to a method of screening a for in altering expression of SEQ ID N:26-50.

Group X1, claim 29, drawn to a method of assessing toxicity of a test compound using the polynucleatide of SEQ ID NO:26-50.
Group X11, claim 44 drawn to 2 method for detecting a palypeptide using an satibody that binds the polypeptide of SEQ ID NO:1-25.
Group X111, claim 45, drawn to & method for purifying a polypeptide using an antibody that binds the polypeptide of SEQ ID NO:1~
25.

f applicant shoutd elect the invention of Group I, IH, V-IX, XII, or X1I, applicant shovld additionally elect one of the following
inventions to be searched:

Group A, drawn to the polypeptide of SEQ ID NO:1.

Group B, drawn to the polypeptide of SEQ [D NO:2.

Group C, drawn o the polypeptide of SEQ ID NO:3.

Group D, drawn to the polypeptide of SEQ ID NO:4.

Group E, drawn to the polypeptide of SEQ ID NO:5.

Group F, drawn to the polypeptide of SEQ ID NO:6.

Group G, drawn to the polypeptide of SEQ ID NO:7.

Group H, drawn to the polypeptide of SEQ ID NO:8.

Group I, drawn to the polypeptide of SEQ ID NO:9.

Group J, drawn fo the polypeptide of SEQ 1D NO:10.

Group K, drawn to the polypeptide of SEQ ID NO:11,

Group L, drawn to the polypeptide of SEQ ID NO:12.

Group M, drawn to the polypeptide of SEQ ID NO: 13

Group N, drawn to the polypeptide of SEQ ID NO:14.

Group O, drawn to the polypeptide of SEQ ID NQ:15.

Group P, drawn to the polypeptide of SEQ ID NO:16.

Group Q, drawa to the polypeptide of SEQ ID NO:17.

Group R, drawn to the polypeptide of SEQ ID NO:18.

Group S, drawn to the polypeptide of SEQ ID NO:19.

Group T, drawn to the polypeptide of SEQ 1D NO:20.

Group U, drawn. to the pofypeptide of SEQ ID NO:21.

Group V, drawn ta the polypeptide of SEQ ID NO:22.

Group W, dravn o the polypeptide of SEQ ID N .
Group X, drawn (o the palypeptide of SEQ ID NO:24.
Group Y, drawn to the polypeptide of SEQ ID NO:25.

Form PCT/ISA/210 (second sheet) (uly 1998)
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If applicant should elect the invention of Group II, 1V, X, or X1, applicant should additionally elect one of the following inven|
‘be seasched:
Group Z, drawn to the polymcleotide of SEQ ID NO:26.

Group AA, drawn to the polynucleotide of SEQ ID NO:27.
Group AB, drawn to the polynucleotide of SEQ ID NO:28.
Group AC, drawn to the polynucleotide of SEQ ID NO:29.
Group AD, drawn to the polyaucleotide of SEQ ID NO:30.
Group AE, drawn to the polynucleotide of SEQ 1D NO:31.
Group AF, drawn to the polymicleotide of SEQ ID NO:32.
Group AG, drawn to the polymicleotide of SEQ [D NO:33.
Graup AH, drawn to the polymucleotide of SEQ ID NO:34.
Group Al, drawn to the polymicleoride of SEQ ID NO:35.
Group AJ, drawn to the polymcleotide of SEQ ID NO:36.
Group AK, drawn to the polymicleotide of SEQ ID NO:37.
Group AL, drawn to the polymcleotide of SEQ JD NO:38.
Group AM, drawn to the polymucleotide of SEQ ID NO:39.
Group AN, drawn o the palymucleotide of SEQ ID NO:40.
Group AO, drawn to the polynucleotide of SEQ ID NO:41.
Graup AP, drawn fo the polymucleotide of SEQ ID NO:42.
Group AQ, drawn to the polynucleotide of SEQ ID NO:43.
Group AR, drawn @ the polynucleotide of SEQ ID NO:44.
Group AS, drawn to the polynucleotide of SEQ ID NO:45.
Group AT, drawn to the polymucleotide of SEQ ID NO:46.
Group AU, drawn to the polymcleotide of SEQ 1D NO:47.
Group AV, drawn to the polymicleotide of SEQ ID NO:43.
Group AW, drawn to the polymcleotide of SEQ ID NO:49.
Group AX, drawn to the polymicieotide of SEQ ID NO:50.

The technical feature linking Groups I-XIII and A-AX appears to be that they all relate to a palynucleotide encoding a secrete|
protein.

The inventions listed as Groups I-XII1 and A-AX do not relate to a single general inventive concept under PCT Rule 13.1 bece|
under PCT Rule 13.2, they lack the same or corresponding special technical feature for the following reasons:

The polypeptides of Groups A-Y are structurally and functionally distinct and therefore, share no special technical feature.
The polymucleotides of Groups Z-AX are structurally distinct and encode functionally distinct polypeptides and therefore, shar
special technical feature.

The polypeptide of Group I, the p ide of Group II, and the antibody of Group I, the agonist of Group VI, and the
antagonist of Group VIII are structurally and chemically distinct entities capable of separate manufacture, use, and effect.
The methods of Groups IV and X-XHI do not share any special technical feature with the polypeptide of Group E.

The methods of Groups V, VIV, and IX, X, XII, and XIII do not share any special technical feature with the polynucleotide of

1,

“The methods of Groups IV, V, VIE, and IX-XI do not share any special technical feature with the antibody of Grovp I,

The methods of Groups V, VII, and IX do not have unity of invention with the polypeptide of Group 1 as Group 1 already inch
method of use of the polypeptide which comprises unrelated steps to the methods of Groups V, V11, and [X and 37 CFR 1.475
not provide for the inclusion of multiple methods of use within the main invention.

The methods of Group XI daes not have unity of vention with the polynucleotide of Group II as Group 1l aiready inchrdes a°
of use of the polynucleotide which comprises unrelated steps to the method of Group XT and 37 CFR 1.475 does not provide f(
inelusion of mmltiple methods of nse within the main invention.

The methods of Gronps XII and X111 do not have unity of invention with the antibody of Group III as Group Il already includ|
method of use of the antibady which comptises nnrelated steps to the methods of Groups XIU and XIIT and 37 CFR 1.475 does
provide for the inclusion of miltiple methods of use within the madn jnvention.

Pursuant to 37 C.E.R. § 1.475 (d), the ISA considers that where multiple products and processes are claimed, the main
invention shall consist of the first invention of the category first mentioned in the claims and the first recited invention of each|
other categories selated thereto. Accordingly, the main invention (claiws 1, 2, 9, 10, 17, 18, 20, and 56 and SEQ ID NO:1)
comprises the first-recited product, the polypeptide of SEQ ID NO:1, methods of making and use thereof. Further pursuant to
C.F.R. § 1.475 (&), the [SA considers that any feature which the subsequently recited methods share with the main invention ¢
constitute a special techical feature within the meaning of PCT Rule 13.2 and that each of such methods accordingly defines

separate invention.

Form PCT/ISA/210 (second sheet) (July 1998)

JP 2005-506049 A 2005.3.3
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invention. The claims drawn to the main invention are as follows:

Claims: 1, 2. 9, 10, 17, 18, 20, 56 and SEQ ID NO:1.

In the absence of any response from the Applicant, this Authority will establish the International Search Report based on. the main

Form PCT/ISA/210 (second sheer) (July 1998)

JP 2005-506049 A 2005.3.3
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