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EXTRACELLULAR MESSENGERS

TECHNICAI; FIELD
This invention relates to nucleic acid and amino acid sequences of extracellular messengers and
to the use of these sexquences in the diagnosis, treatment, and prevention of neurclogical disorders,
autoimnmne/inflamomatory disorders, developmental disorders, endocrine disorders, and cefl
proliferative disorders including cancer, and in the assessment of the effects of exogenous compounds

on the expression of nucleic acid and amino acid sequences of extracellular messengers.

BACKGROUND OF THE INVENTION

Interceltular communication is essential for the growth and survival of muiticellular
organisms, and in particular, for the function of the endocrine. nervous, and immune systems. In
addition, intercellnlar communication is critical for developmental processes such as tissue
construction and organogenesis, in which cell proliferation, cell differentiation, and morphogenesis
must be spatially and temporally regulated in a precise and coordinated manner. Cells communicate
with one another through the secretion and uptake of diverse types of signaling molecules such as
hormones, growth factors, neuropeptides, and cytokines. '
Hormones

Hormones are signaling molecules that coordinately regutate basic physiological pracesses
from embryogenesis throughont adulthood. These processes include metabolism, respiration,
reproduction, excretion, fetal tissue differentiation and organogenesis, growth and deveiopmeut,
homeastasis, and the stress regponse. Hormonal secretions and the nervous system are tightly
integrated and interdependent. Hormones are secreted by endocrine glands, primarily the hypothalamus
and pituitary, the thyroid and parathyroid, the pancreas, the adrenal glands, and the ovaries and testes. _

The secretion of hormones into the circulation is tightly confrolled. Hormones are often
secreted in diurnal, pulsatile, and cyclic patterns. Hormone secretion is regulated by perturbations in
blood biochemistry, by other upstream-acting hormones, by neural impulses, and by negative feedback
Toops. Blood hormone concentrations are constantly monitored and adjusted to maintain optimal,
steady-state levels. Once secreted, hormones act only on those target cells that express specific
receptors.

Most disorders of the endocrine system are caused by either hyposecretion or hypersecretion of
hormones. Hyposecretion often occurs when a hormone’s gland of origin is damaged or otherwise
impaired. Hypersecretion often results from the proliferation of timors derived from hormone-secreting
cells. Inappropriate hormone levels may also be caused by defects in regulatory feedback loops or in

JP 2004-515216 A 2004.5.27
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the processing of hormone precursors. Endocrine malfunction may also occur when the target cell fails
to respond to the hormone.

Hormanes can be classified biochemically as polypeptides, steroids, eicosanoids, or amines.
Palypeptide hormones, which include diverse hormones such as insulin and growth hormone, vary in
size and function and are often synthesized as inactive precursors that are processed intraceliutarly into
mature, active forms. Aniine hormones, which include epinephrine and dopamine, are amino acid
derivatives that function in nenroendocrine signaling. Stercid hormones, which include the cholesterol-
derived hormones estrogen and testosterone, function in sexual development and reproduction.
EBicosanoid hormones, which inclnde prostaglandins and prostacyclins, are faity acid derivafives that
function in 2 variety of processes. Most polypeptide hormones and some amine hormones are soluble in
the circulation where they are highly susceptible to proteclytic degradation within seconds after their
secretion. Steroid hormones and eicosanoid hormones are insoluble and must be transported in the
circulation by carrier proteins. The following discussion will focus primarily on polypeptide hormones.

Hormones secreted by the hypothalans and pituitary gland play a critical role in endocrine
function by coordinately regulating hormonal secretions from other endocrine glands in response to
nevral signals. Hypothalamic hormones include thyrotropin-releasing hormone, gonadotropin-releasing
hormone, somatostatin, growth-hormone releasing factor, corticotropin-releasing hormone, substance P,
dopamine, and prolactin-releasing hormone. These hormones directly regulate the secretion of

" hormones from the anterior lobe of the pituitary. Hormones secreted by the anterior pituitary include

adrenocorticotropic hormone (ACTH), melanocyte-stimulating hormone, somatotropic hormones such
as growth hormone and prolactin, glycoprotein hormones such as thyroid-stisulating hormone,
Iuteinizing hormone (ILH), and follicle-stimulating hormone (FSH), B-lipotropin, and B-endorphins.
These hormones regulate hormonal secretions from the thyroid, pancreas, and adrenal glands, and act
directly on the reproductive organs to stimmlate ovulation and spermatogenesis. The posterior
pituitary synthesizes and secretes antidiuretic hormone (ADH, vasopressin) and oxytocin.

Disorders of the hypothalamus and pituitary often resulf from lesions such as primary brain
tumors, adenomas, infacction associated with pregnancy, hypophysectomy, aneurysms, vascular
malfortnations, thrombosis, infections, immunological disorders, and complications due to head
trauma. Such disorders have profound effects on the function of other endocrine glands. Disorders
associated with hypopituitarism include hypogonadism, Sheehan syndrome, diabetes insipidus,
Kaltman’s discase, Hand-Schuller-Christian disease, Letterer-Siwe disease, sarcoidosis, empty sella
syndrome, and dwarfism. Disorders associated with hyperpituitarism include acromegaly, giantisms,
and syndrome of inappropriate ADH secretion (SIADH), often caused by benign adenomas.

Hormones secreted by the thyroid and parathyroid primarity control metabolic rates and the
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regulation of serum calcium levels, respectively. Thyroid hormones include calcitonin, somatostatin,
and thyroid hormone. The parathyroid secretes parathyroid hormone. Disorders associated with
hypothyroidism include goiter, myxedema, acute thyroiditis associated with bacterial infection,
subacute thyroiditis associated with viral infection, antoimmune thyroiditis (Hashimoto’s disease),
and cretinism. Disorders associated with hyperthyroidism include thyrotoxicosis and its various
forms, Grave’s disease, pretibial myxedema, toxic multinodular goiter, thyroid carcinoma, and
Plummer’s disease. Disorders associated with hyperparathyroidism include Conn disease (chronic
hypercalemia) leading to bone resorption and parathyroid hyperplasia.

Harmones secreted by the pancreas regulate blood glucose levels by modulating the rates of
carbohydrate, fat, and protein metabolism. Pancreatic bormones include insulin, glucagon, amylin, y-
aminobutyric acid, gastrin, somatostatin, and pancreatic polypeptide. The principal disorder
associated with pancreatic dysfunction is diabetes mellitus caused by insufficient insulin activity.
Diabetes mellitus is generally classified as eitber Type I Gnsulin-dependent, juvenile diabetes) or
Type II (non-insulin-dependent, adult diabetes). The treatment of both forms by insulin replacement
therapy is well known. Diabetes mellitus often leads to acute complications such as hypoglycemia
(insulin shock), coma, diabetic ketoacidosis, lactic acidosts, and chronic complications leading to
disorders of the eye, kidney, skin, bone, joint, cardiovascular system, nervous system, and to
decreased resistance to infection.

The anatomy, physiology, and diseases related to hormonal function are reviewed in
McCance, K. L. and Huether, S. E. (1994) Pathophysiology: The Biological Basis for Disease in
Adults and Children, Mosby-Year Book, Inc., St. Lonis, MO; Greenspan, F. S. and Baxter, J. D.
(1994) Basic and Clinical Endocrinology, Appleton and Lange, East Norwalk, CT,

Growth Factors

Growth factors are secreted proteins that mediate infercellular commmunication. Unlike
hormones, which travel great distances via the circulatory system, most growth factors are primarily
local mediators that act on neighboring cells. Most growth factors contain a hydrophobic N-terminal
signal peptide sequence which directs the growth factor into the secretory pathway. Most growth
factors also undergo post-transiational modifications within the secretory pathway. These
modifications can include proteolysis, glycosylation, phosphorylation, and intramolecular disulfide
bond formation. Once secreted, growth factors bind to specific receptors on the surfaces of
neighboring target cells, and the bound receptors trigger intracellular signal transduction pathways.
These signal transduction pathways elicit specific cellular responses in the target cells. These
responses can include the modulation of gene expression and the stimulation or inhibition of ceil
division, cell differentiation, and cell motility.

Growth factors fall into at Jeast two broad and overlapping classes. The broadest class

3
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includes the large polypeptide growth factors, which are wide-ranging in their effects. These factors
inchude epidermal growth factor (BGF), fibroblast growth factor (FGF), transforming growth factor-f
(TGF-B), insulin-like growth factor (IGF), nerve growth factor (NGF), and platelet-derived growth.
factor (PDGE), each defining a family of numerous related factors. The large 'polypeptide growth
factors, with the exception of NGF, act as mitogens on diverse cell types to stimulate wound healing,
bone synthesis and remodeling, extraceltular matrix synthesis, and proliferation of epithelial,
epidermal, and connective tissues. Members of the TGF-f, EGF, and FGF families also function as
inductive signals in the differentiation of embryonic tissue. NGF functions specifically as a
neurotrophic factor, promoting neuronal growth and differentiation.

Another class of growth factors includes the bematopoietic growth factors, which are narrow
in their target specificity. These factors stimulate the proliferation and differentiation of blood cells
such as B-lymphocytes, T-lymphocytes, erythrocytes, platelets, eosinophils, basophils, neutrophils,
macrophages, and their stem cell precursors. These factors inchude the colony-stimulating factors (G-
CSF, M-CSF, GM-CSF, and CSF1-3), erythropoietin, and the cytokines. The cytokines are
specialized hematopoietic factors secreted by cells of the immune system and are discussed in detail
below.

Growth factors play critical roles in neoplastic transformation of cells in vitra and in tumor
progression in vivo, Overexpression of the large polypeptide growth factors promotes the

proliferation and transformation of cells in culture. Inappropriate expression of these growth factors
by tumor cells in vivo may contribute to tumor vascularization and metastasis. Inappropriate activity
of hematopoietic growth factors can resnlt in anemias, levkemias, and lymphomas. Moreover, growth
factors are both struciurally and functionally related to oncoproteins, the potentially cancer-causing
products of proto-oncogenes. Certain FGF and PDGF family members are themselves homologous to
oncoproteins, whereas receptors for some members of the EGF, NGF, and FGF families are encoded
by proto-oncogenes. Growth factors also affect the transcriptional regulation of both proto-oncogenes
and oncosuppressor genes. (Pimentel, E. (1994) Handbook of Growth Factors, CRC Press, Ann
Arbor, MI; McKay, L and Leigh, I, eds. (1993) Growth Factors: A Practical Approach, Oxford
University Press, New York, NY; Habenicht, A., ed. (1990) Growth Factors, Differentiation Factors.
and Cytokines, Springer-Verlag, New York, NY.)

In addition, some of the large polypeptide growth factors play crucial roles in the induction of

the primordial germ layers in the developing embryo. This induction ultimately resuits in the
formation of the embryonic mesoderm, ectoderm, and endoderm which in turn provide the framework
for the entire adult body plan. Disruption of this inductive process would be catastrophic to

embryonic development.
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Smoall Peptide Factors - Neuropeptides and Vasomediators

Neuropeptides and vasomediators (NP/VM) comprise a family of small peptide factors,
typically of 20 amino acids or less. These factors generally function in neuronal excitation and
inhibition of vasoconstriction/vasodilation, muscle contraction, and hormonal secretions from the
brain and other endocrine tissues. Included in this family are neuropeptides and neutopeptide
hormones such as bombesin, neuropeptide Y, neurotensin, neuromedin N, melanocorting, opioids,
galanin, somatostatin, tachykinins, urotensin I 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,

glucagon, cholecystokinin, gastrin, and many of the peptide hormones discussed above. NP/VMs can
transduce signals directly, modulate the activity or release of other neurotransmitters and hormones,
and act as catalytic enzymes in signaling 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.)
Cytokines

Cytokines comprise a family of signaling molecules that modulate the immune system and
the inflammatory response. Cytokines are usually secreted by leukocytes, or white blood cells, in
response to injury or infection. Cytokines function as growth and differentiation factors that act
primarily on cells of the imuane system such as B- and T-lymphocytes, monocytes, macrophages,
and granulocytes. Like other signaling molecules, cytokines bind to specific plasma membrane
receptors and trigger intraceflular signal transduction pathways which alter gene expression patterns.
There is considerable potential for the use of cytokines in the treatment of inflammation and immune
system disorders,

Cytokine structure and function have been extensively characterized in vitro, Most cytokines
are small polypeptides of about 30 kilodaltons or less. Over 50 cytokines have been identified from

human and rodent sources. Examples of cytokine subfamilies include the interferons (IFN-e, -B, and
-y), the interleukins ([L1-TL13), the tumor necrosis factors (TNF-o and -[3), and the chemokines.
Many cytokines have been produced using recombinant DNA techniques, and the activities of
individual cytokines have been determined in vitro. These activities include regulation of leukocyte

proliferation, differentiation, and motility.
The activity of an individual cytokine in vitro may not reflect the fuil scope of that cytokine's

activity in vivo. Cytokines are not expressed individually in vivo but are instead expressed in

combination with a multitude of other cytokines when the organism is challenged with a stimulus.
Together, these cytokines collectively modulate the immune response in a manner appropriate for that
particular stimulus, Therefore, the physiclogical activity of a cytokine is determined by the stimulus

5
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itself and by complex interactive networks among co-expressed cytokines which may demonstrate
both synergistic and antagonistic relationships.

Chemokines comprise a cytokine subfamily with over 30 members. (Reviewed in Wells, T.
N. C. and Peitsch, M. C. (1997} I. Leukoc. Biol. 61:545-550.) Chemokines were initially identified
as chemotactic proteins that recruit monocytes and macrophages to sites of inflammation. Recent
evidence indicates that chemokines may also play key roles in hematopoiesis and HIV-1 infection.
Chemokines are small proteins which range from about 6-15 kilodaltons in molecular weight.
Chemokines are further classified as C, CC, CXC, or CX,C based on the number and position of
critical cysteiﬁe residues. The CC chemokines, for example, each contain a conserved motif
consisting of two consecutive cysteines followed by two additional cysteines which occur .
downstream at 24- and 16-residue intervals, respecrj\;ely (ExPASy PROSITE database, documents
PS00472 and PDOCO0434). The presence and spacing of these four cysteine residues are highly
conserved, whereas the intervening residues diverge significantly. However, a conserved tyrosine
located about 15 residues downstream of the cysteine doublet seems to be important for chemotactic
activity. Most of the himan genes encoding CC chemokines are clustered on chromosome 17,
although there are a few examples of CC chemokine genes that map elsewhere. Other chemokines
include Iymphotactin. (C chemokine); macrophage chemotafctic and activating factor (MCAF/MCP-1;
CC chemokine); platelet factor 4 and IL-8 (CXC chemokines}; and fractalkine and neurotractin
(CX,C chemokines). (Reviewed in Luster, A. D. (1998) N. Engl. J. Med. 338:436-445.)

The discovery of new extracellular messengers and the polynucleotides encoding them satisfies
a need in the art by providing new compositions which are useful in the diagnosis, prevention, and
treatment of neurological disarders, autoimmune/inflammatory disorders, developmental disorders,
endocrine disorders, and cell préliferative disorders including cancer, and in the assessment of the
effects of exogenous compounds on the expression of nucleic acid and amino acid sequences of

extracellular messengers.

SUMMARY OF THE INVENTION

The invention features purified polypeptides, extracellular messengers, referred to collectively
as “XMES” and individually as “XMES-1,” “XMES-2,” “XMES-3,” “XMES-4,” “XMES-5,”
“XMES-6,” “XMES-7,” “XMES-8,” and “XMES-9.” Tn one aspect, the invention provides an isolated
polypeptide selected from the group counsisting of a) a polypeptide comprising an amino acid sequence
selected from the group consisting of SEQ 1D NO:1-9, b) a naturally occurring polypeptide comprising
an amino acid sequence at least 90% identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9, ¢) a biclogically active fragment of a polypeptide having an amino acid
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. sequence selected from the group consisting of SEQ ID NO:1-9, and d) an irmmunogenic fragment of a

polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9. In
one alternative, the invention provides an isolated polypeptide comprising the amino acid sequence of
SEQID NO:1-9. ’

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:1-9, b) a naturally occurring polypeptide comprising an amino acid sequence
at least 90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-9,
c) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NQ:1-9. In one alternative, the
polyaucleotide encodes a polypeptide selected from the group consisting of SEQ ID NO:1-9. In another
alternative, the polynucleotide is selected from the group consisting of SEQ ID NO:10-18.

Additionally, the invention provides a recombinant polynucteotide comprising a promoter
sequence operably linked to a polynucleotide encoding a polypeptide selected from the group consisting
of a) a polypeptide comprising an amino acid sequence selected from the group consisting of SEQ ID
NO:1-9,b)a naturallg; occurring polypeptide comprising an amino acid sequence at least 90% identical
to an amino acid sequence selected from the group consisting of SEQ ID N0:1-9, ¢) a biologically
active fragment of a polypeptide having an amino acid sequence selected from the group consisting of
SEQ IR NO:1-9, and d) an immunogenic fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-9. In one alternative, the invention provides a cell
transformed with the recombinant polynucleotide. In another alternative, the invention provides a
transgenic organism comprising the recombinant polynucleotide.

The invention also provides a method for producing a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:1-9, b) a naturally occurring polypeptide comprising an amino acid sequence at least 90%
jdentical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, ¢} a
biclogically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-9. The method comprises a) 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

JP 2004-515216 A 2004.5.27
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polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid sequence
selected from the group cansisting of SEQ ID N0:1-9, b) a naturally occurring polypeptide comprising
an amino acid sequence at least 90% identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9, ¢) a biologically active fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a
polypeptide having an amino acid sequence selected from the group cansisting of SEQ ID NO:1-9.

The invention further provides an isolated polynucleotide selected from the group consisting of
) a polynucleotide comprising a polysucleotide sequence selected from the group consisting of SEQ ID
NO:10-18, b) a naturally occurring polymucleotide comprising 2 polynucleotide sequence at least 20%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, ¢) a
polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the
polynucleotide of b), and ) an RNA equivalent of a)-d). In one alternative, the polynucleotide
comprises at least 60 cantiguous nucleotides.

Additionally, the invention provides a method for detecting a target polynucleotide in a sample,
said target polynucleotide having a sequence of a polynucleotide selected from the group consisting of
a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ ID
NO:10-18, b) a naturally occurring polymuclectide comprising a polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, ¢) a
polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the
palynucleotide of b), and &) an RNA equivalent of a)-d). The method comprises a) iiybridizing the
sample with a probe comprising at least 20 contignous nucleatides comprising a sequence
complementary to said target polypucleotide in the sample, and which probe specifically hybridizes to
said target polynucleotide, nnder conditions whereby a hybridization complex is formed between said
probe and said target polymucleotide or fragments thereof, and b) detecting the presence or absence of
said hybridization complex, and optionally, if present, the amount thereof. In ope alternative, the probe
comprises at least 60 contignous nucleotides.

The invention further provides a method for detecting a target polynucleotide in a sample, said
target polymcleotide having a sequence of a polynucleotide selected from the group consisting of a) a
polynucleatide comprising a polynucleotide sequence selected from the group consisting of SEQ [D
NQ:10-18, b) a naturally occurring palynucleotide comprising a polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ 1D NO:10-18, ¢) a
polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to the
polynucleotide of b), and €) an RNA equivalent of a)-d). The method comprises a) amplifying said
target polynucleotide or fragment thereof using polymerase chain reaction amplification, and b)
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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 compeosition comprising an effective amount of a polypeptide
selected from the group consisting of a) a polypeptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NO:1-9, b) a naturally occurring polypeptide comprising an amino acid
sequence at least 90% identical to an amino acid sequence selected from the group consisting of SEQ
1D NO:1-9, ¢) a biclogically active fragment of a polypeptide baving an amino acid sequence selected
from the group consisting of SEQ ID NO:1-9, and d) an immunogenic fragment of a polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and a pharmaceuticaily
acceptable excipient. In one embodiment, the composition comprises an amino acid sequence selected
from the group consisting of SEQ ID NO:1-9. The invention additionally provides a method of treating
a disease or condition associated with decreased expression of functional XMES, comprising
administering to a patient in need of such treatment the composition.

The invention also provides a method for screening a compound for effectiveness as an
agonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-9, b) a naturally occurring
polypeptide comprising an amino acid sequence at least 90% identical to an amino acid sequence
selected from the group consisting of SEQ ID NO:1-9, ¢) a biclogically active fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and
d} an immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b) detecting agonist activity in. the sample. In one alternative, the
invention provides a composition comprising an agonist compound identified by the method and a
pharmaceutically acceptable excipient. In another alternative, the invention provides a method of
treating a disease or condition associated with decreased expression of functional XMES, 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:1-9, b) a naturally occurring
polypeptide comprising an amino acid sequence at Jeast 90% identical to an amino acid sequence
selected from the group consisting of SEQ ID NO:1-9, ¢) a biologically active fragment of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9, and
d) an immunogenic fragmeﬁt of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ YD NO:1-9. The method comprises a) exposing a sample comprising the
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polypeptide to a compound, and b) detecting antagonist activity in the sample. In one alfernative, the
invention provides a composition comprising an antagonist 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 overexpression of functional XMES, comprising
administering to a patient in need of such treatment the composition.

The invention further provides a method of screening for a compound that specifically binds
to a polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO:1-9, b) a naturally occurring polypeptide
comprising an amino acid sequence at least 90% identical to an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9, ¢) a biologically active fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-9, and d) an immunogenic fragment
of a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9.
The method comprises a) combining the polypeptide with ’at least one test compound under suitable
conditions, and b) detecting binding of the polypeptide to the test compound, thereby identifying a
compound that specifically binds to the polypeptide.

The invention further provides a method of screening for a compound that modulates the
activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-9, b) a naturally occurring
polypeptide comprising an amino acid sequence at least 90% identical to an amino acid sequence
selected from the group consisting of SEQ ID NO:1-9, c) a biclogieally active fragment of a
polypeptide having an. amino acid seguence selected from the group consisting of SEQ ID NO:1-9, and
d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-9. The method comprises a) combining the polypeptide with at least one
test compound under conditions permissive for the activity of the polypeptide, b) assessing the
activity of the polypeptide in the presence of the test compound, and ¢) comparing the activity of the
polypeptide in the presence of the test compound with the activity of the polypeptide in the absence of
the test compound, wherein a change in the activity of the polypeptide in the presence of the test
compound is indicative of a compound that modulates the activity of the polypeptide.

The invention further provides a method for screening a compound for effectiveness in
altering expression of a target polynucleotide, wherein said target polynucleotide comprises a
sequence selected from the group consisting of SEQ ID NO:10-18, the method comprising a)
exposing a sample comprising the target polynucleotide to a compound, and b) detecting altered
expression of the target polynucleotide.

The invention further provides a method for assessing toxicity of a test compound, said

10
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method comptising &) treating a biological sample containing nucleic acids with the test compound;

b) hybridizing the nucleic acids of the treated biological sample with a probe comprising at least 20
contignous nucleotides of a polynucleotide selected from the group consisting of i) a polynucleotide
comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, ii) a
naturally occurring polynucleotide comprising a polynuclectide sequence at least 90% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, iii) a
polynucleotide having a sequence complementary to i), iv) a polynucleotide complementary to the
polynucleotide of ii), and ¥) an RNA equivalent of i)-iv). Hybridization occurs under conditions
whereby a specific hybridization complex is formed between said probe and a target polynﬁclcotide in
the biological sample, said target polynucleotide selected from the group consisting of i) a
polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ ID
NO:10-18, i) a naturally occurring potynucleotide comprising a polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:10-18, iii) a
polynucleotide complementary to the polymicleotide of i), iv) a polynucleotide complementary to the
polynucleotide of ii), and v} an RNA equivalent of i)-iv). Alternatively, the target polynucleotide
comprises a fragi:ﬂent of a polynucleotide sequence selected from the group consisting of i)-v) above;
¢) quantifying the amount of hybridization complex; and d) compating the amount of hybridization
complex in the freated 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
homaelog for polypeptides of the invention. The probability score for the match between each
polypeptide and its GenBank homolog is also shown. '

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

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

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

11



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

10

15

20

25

30

(104) JP 2004-515216 A 2004.5.27

WO 01/94587 PCT/US01/18476

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

Table 7 shows the tools, programs, and algorithms used to analyze the polymucleotides 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 wilt
e limited only by the appended claims,

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

Uniess defined otherwise, all technical and scientific terms used herein have the same meanings
as conmonly understood by one of ordinary skill in the art to which this invention belongs. Although
any machines, materials, and methods similar or equivalent to those described herein can be used to
practice or test the present invention, the preferred machines, materials and methods are now described.
All publications mentioned herein are cited for the purpose of describing and disclosing the cell lines,
protocols, reagents and vectors which are reparted 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

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

An “alielic variant” is an alternative form of the gene encoding XMES. Allelic variants may

result from at least one mutation in the nucleic acid sequence and may result in altered mRNAs or in

12
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polypeptides whose structure or function may or may not be altered. A gene may have none, one, or
many allelic variants of its naturally occurring form. Comman mutational changes which give rise to
allelic variants are generally ascribed to natural deletions, additions, or substitutions of nucleotides.
Each of these types of changes may ocenr alone, or in combination with the others, one or more times in
a given sequence.

“Altered” nucleic acid sequences encoding XMES include those sequences with deletions,
insertions, or substitutions of different nucleotides, resulting in a polypeptide the same as XMES or a
polypeptide with at least one functional characteristic of XMES. Included within this definition are
polymorphisms which may or may not be readily detectable nsing a particular oligonucleotide probe of
the polynucleotide encoding XMES, and improper or unexpected hybridization to allelic variants, with a
locus other than the normal chromosomal focus for the pofynucieatide sequence encoding XMES. 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 XMES. Deliberate
amino acid substitutions may be made on the basis of similarity in polarity, charge, sombility,
‘hydrophobicity, hydrophilicity, and/or the amphipathic nature of the residues, as long as the biclogical
or immunclogical activity of XMES is retained. For example, negatively charged amino acids may
inclnde aspartic acid and glutamic acid, and positively charged amino acids may include Iysine and
arginine. Amino acids with uncharged polar side chains having similar hydrophilicity values may
Include: asparagine and glutamwine; and serine and threonine. Amino acids with uncharged side chains
having similar hydrophilicity values may include: leucine, isoleucine, and valine; glycine and alanine;
and phenylatanine and tyrosine.

The ferms “amino acid” and “amino acid sequence” refer to an oligopeptide, peptide,
polypeptide, or protein sequence, or a fragment of any of these, and to naturally occurring or synthetic
molecules. Where “amino acid sequence” is recited to refer to a sequence of a naturally occurring
protein molecule, “amino acid sequence” and like terms are not meant to limit the amino acid sequence
to the complete native amino acid sequence associated with the recited protein molecule.

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

The term “antagonist” refers to a molecule vx,;hich inhibits or attenuates the biological activity of
XMES. Antagonists may include proteins such as antibodies, nucleic acids, carbohydrates, small
molecules, or any other compound or composition which modulates the activity of XMES either by
directly interacting with XMES or by acting on components of the biological pathway in which XMES
participates. .
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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 XMES polypeptides can be prepared using intact polypeptides or using fragments
containing small peptides of interest as the impwinizing antigen. The polypeptide or oligopeptide nsed
to immunize an animal (e.g., 2 mouse, a rat, or a rabbit) can be derived from the translation of RNA, or
synthesized chemically, and can be conjugated to a carrier protein if desired. Commonly used carriers
that are chemically coupled to peptides include bovine serum albumin, thyroglobulin, and keyhole
limpet hemocyanin (KLH). The coupled peptide is then used to immunize the animal.

The term “antigenic determinant” refers to that region of a molecule (i.e., an epitope) that
makes contact with a particular antibody. When a protein or a fragment of a protein is used to
immunize 2 host animal, numerous regions of the protein may indnce the production of antibodies which
bind specifically to antigenic determinants (particular regions or thiree-dimensional structures on the
protein). An antigenic determinant may compete with the intact antigen (i.e., the immunogen used to
licit the immune response) for binding to an antibody.

The term “antisense” refers to any composition capable of base-pairing with the “sense”
{coding) strand of a specific nucleic acid sequence. Antisense compositions may include DNA; RNA;
peptide nucleic acid (PNA); oligonucleotides having modified backbone linkages such as
phosphorothioates, methylphosphonates, or benzyiphosphonates; oligonucleotides having modified
sugar groups such as 2"-methoxyethyl sugars or 2'-methoxyethoxy sugars; or oligonucleotides having
modified bases such as 5-methyl cytosine, 2'-deoxyuracil, or 7-deaza-2'-deoxyguanosine. Antisense
molecules may be produced by any method including chemical synthesis or transcription. Once
introduced into a cell, the complementary antisense molecule hase-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 “miinus™ can refer to the antisense strand, and the
designation “positive’ or “pius” can refer to the sense strand of a reference DNA molecule.

The term “biologically active” refers to a protein having structural, regulatory, or biochemical
functions of a naturally occurring molecule. Likewise, “immunologically active” or “immunogenic”
refers to the capability of the natural, recombinant, ar synthetic XMES, or of any eligopeptide thereof,
to induce a specific immune response in appropriate animals or cells and to bind with specific
antibodies.

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

A “composition comprising a given polymiclectide sequence” and a “composition comprising a
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given amino acid sequence” refer broadly to any composition confaining the given palynucleotide or
amino acid sequence. The composition may comprise a dry fornmilation or an aqueous solution.
Compaositions comprising polynucleotide sequences encoding XMES or fragments of XMES may be
employed as hybridization probes. The probes may be stored in freeze-dried form and may be
associated with a stabilizing agent such as a carbohydrate. Inhybridizations, 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, salwon sperm DNA, efc.).

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

“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
protefn 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 anino acid substitutions.

Originai Residue Conservative Substitution
Ala Gly, Ser

Arg His, Lys

Asn Asp, Gin, 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

Leu Ile, Val

Lys Arg, Gln, Glu

Met Lew, Ile

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

The Ser, Val

Trp Phe, Tyr

Tyr His, Phe, Trp

Val Tle, Leu, Thr

Conservative amino acid substitutions generally maintain (a) the structure of the polypeptide
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‘ackbone in the area of the substitution, for example, as a beta sheet or alpha helical conformation,
(b) the charge or hydrophabicity of the molecule at the site of the substitution, and/or (¢} the bulk of the
side chain.

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

The term “derivative” refers to a chemically modified polyrucleotide 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.

“Differential expression” refers to increased or upregulated; or decreased, downregulated, or
ahsent 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 discased
and a normal sample. :

A "fragment” is a unique portion of XMES or the polynucleotide encoding XMES which is
identical in sequence to but shorter in length than the parent sequence. A fragment may comprise up
to the entire Jength 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 contignous nucleotides or amine acid
residues in Jength, Fragments may be preferentially selected from certain regions of a molecule. For
example, a palypeptide 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:10-18 comprises a region of dniquc polynucieotide sequence that
specifically identifies SEQ ID NO:10-18, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:10-18 is useful, for
example, ip hybridization and amplification technologies and in analogous methods that distinguish
SEQ ID NO:10-18 from related polynucleotide sequences. The precise length of a fragment of SEQ
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ID NO:10-18 and the reéion of SEQ ID NO:10-18 to which the fragment corresponds are rontinely
determinable by one of ordinary skill in the art based on the intended purpose for the fragment.

A fragment of SEQ ID NO:1-9 is encoded by a fragment of SEQ ID NO:10-18. A fragment
of SEQ ID NO:1-9 comprises a region of unique amino acid sequence that specifically identifies SEQ
ID NO:1-9. For example, a fragment of SEQ ID NO:1-9 is useful as an immunogenic peptide for the
development of antibodies that specifically recognize SEQ ID NO:1-9. The precise length of a
fragment of SEQ ID NO:1-9 and the region of SEQ ID NO:1-9 to which the fragment corresponds are
routinely determinable by one of ordinary skill in the art based on the intended purpose for the
fragment. ‘

A “full length” polynncleotide sequence is one containing at least a translation initiation codon
(e.g., methionine) followed by an open reading frame and a translation termination codon. A “full
length” patynucleotide 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 ternis “percent identity” and “% identity,” as applied to polypucleotide sequences, refer to
the percentage of residue matches between at least two polynucleotide sequences aligned vsing a
standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way, gaps in
the sequences being compared in order to optimize alignment between two sequences, and therefore
achieve a more meaningful comparison of the two sequences.

Percent identity between polynucleotide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorpérated into the MEGALIGN version 3.12e sequence
alighment 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.
Far pairwise alignments of polymicleotide 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.

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

17



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

10

15

20

25

30

(110) JP 2004-515216 A 2004.5.27

WO 01/94587 PCT/US01/18476

polynucleatide sequences from a variety of databases. Also dvailable 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 bttp://www.nebi:nlm.nih.gov/gorf/bl2.html. The
“BLAST 2 Sequences” tool can be used for both blastn and blastp (discussed below). BLAST
programs ate commonly used with gap and other parameters set to default settings. For example, to
compare two nucleotide sequences, one may use blastn with the “BLAST 2 Sequences” tool Version
2.0.12 (April-21-2000) set at default parameters. Such default parameters may be, for example:

Matrix: BLOSUMG62

Reward for match: 1

Penalty for mismalch: -2

Open Gap: 5 and Extension Gap: 2 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 11

Filter: on

Percent identity may be measured over the length of an entire defined sequence, for example, as
defined by a particular SEQ ID mumber, 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
Teast 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 Seqnence Listing, may be used to describe a length over which
percentage identity may be measured.

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

The phrases “percent identity” and “% identity,” as applied to polypeptide sequences, refer 0
the percentage of residue matches between at least two polypeptide sequences aligned using a
standardized algorithm. Methads of palypeptide sequence alignment are well-known. Some alignment
methods take into account conservative amino acid substitutions. Such conservative substitutions,
explained in more detail above, generally preserve the charge and hydrophobicity at the site of
substitution, thus preserving the structure (and therefore function) of the polypeptide.

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

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

Matrix: BLOSUMG62

Open Gop: 11 and Extension Gap: I penalties

Gap x drop-off: 50

Expect: 10

Word Size: 3

Filter: on

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

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

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

“Bybridization” refers to the process by which a polynucleotide strand anneals with a
complementary strand throngh base pairing under defined hybridization conditions. Specific
hybridizaﬁon is an indication that two nucleic acid sequences share a high degree of complementarity.
Specific hybridization complexes form under permissive annealing conditions and remain hybridized
after the “washing” step(s). The washing step(s) is particularly important in determining the stringency
of the hybridization process, with more stringent conditions aliowing less non-specific binding, i.e.,

binding between pairs of nucleic acid strands that are not perfectly matched. Permissive conditions for
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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 amang
experiments to achieve the desired stringency, and therefore hybridization specificity. Permissive
annealing conditions occur, for example, at 68°C in the presence of about 6 x SSC, about 1% (w/v)
SDS, and about 100 ug/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 Jower than the thermal melting point (T,,) for the specific sequence at a defined ionic
strength and pH. The T, is the temperatare (under defined ionic strength and pH) at which 50% of the
target sequence hybridizes to a perfectly matched probe. An equation for calculating T,, and conditions
for nucleic acid hybridization are well known and can be found in Sambrook, J. et al. (1989) Molecular
Cloning: A Laboratory Manual, 2* ed., vol. 1-3, Cold Spring Harbor Press, Plainview NY; specifically
see valome 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 (.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/mi. 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 readity
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 palypeptides.

) The term “bybridization complex” refers to a complex formed between two nucleic acid
sequences by virtue of the formation of hydrogen bonds between complementary bases. A hybridization
complex may be formed in solution (e.g., Cgt or Rot analysis) or formed between one nucleic acid
sequence present in solution and another nucleic acid sequence immobilized on a solid support (..,
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 inflantmation, trauma, insmune

disorders, or infectious or genetic disease, etc. These conditions can be characterized by expression of
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various factors, e.g., cytokines, chemokines, and other signaling molecutes, which may affect cellular
and systemic defense systems.

An “immunogenic fragment” is a polypeptide or oligopeptide fragment of XMES which is
capable of eliciting an immune response when introduced into a living organism, for example, a
mammal. The term "immumogenic fragment” also includes any polypeptide or oligopeptide fragment of
XMES which is useful in any of the antibody production methods disclosed herein or known in the art.

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

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

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

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

"Operably linked" refers to the sitnation in which a first nucleic acid sequence is placed in a
functional relationship with a second mucleic acid sequence. For instance, a promoter is operably
Tinked 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 Iysine. The terminal lysine confers solubility to the composition. PNAs
preferentially bind complementary singte stranded DNA or RNA and stop transcript elongation, and
may be pegylated to extend their lifespan in the cell.

“Post-translational modiﬁcation" of an XMES may involve lipidation, glycosylation,
phosphorylation, acetylation, racemization, proteclytic 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 milien of XMES, »

"Probe" refers to nucleic acid sequences encoding XMES, 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 labet or reporter molecule. Typical
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1abels include radioactive isotopes, ligands, chemiluminescent agents, and enzymes. “Primers” are
short pucleic acids, usually DNA oligonucleotides, which may be annealed to a target polynucleotide by
complementary base-pairing. The primer may then be extended along the target DNA strand by a DNA
polymerase enzyme. Primer pairs can be used for amplification (and identification) of a nucleic acid
sequence, e.g., by the polymerase chain reaction (PCR).

Probes and primers as used in the present invention typically comprise at least 15 contiguous
mucleotides 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 micleic acid sequences. Probes and primers may
be considerably Ionger than these examples, and it is understood that any length supported by the
specification, including the tables, figures, and Sequence Listing, may be used.

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

Oligonucleotides for use as primers are selected using software known in the art for such
purpose. For example, OLIGO 4.06 software is useful for the selection of PCR primer pairs of up to
100 mucleotides each, and for the analysis of oligonucleotides and larger polynucleotides of up to 5,000
mucleotides from. an input polynucleotide sequence of up to 32 kilobases. Similar primer selection
programs have incarporated additional features for expanded capabilities. For example, the PrimOU
primer selection program (available to the public from the Genome Center at University of Texas South
‘West Medical Center, Dallas TX) is capable of choosing specific primers from megabase sequences
and is thus useful for designing primers on a genome-wide scope. The Primer3 primer selection
program (available to the public from the Whitehead Institnte/MIT Center for Genome Research,
Cambridge MA) allows the user to input a “mispriming Iibrary,” in which sequeaces to avoid as primer
binding sites are user-specified. Primer3 is useful, in particular, for the selection of aligonucleotides for
microarrays. (The source code for the latter two primer selection programs may also be obtained from
their respective sources and modified to meet the user’s specific needs.) The PrimeGen program.
(available to the public from the UK Human Genome Mapping Project Resource Cenire, Cambridge
UK designs primers based on miuitiple sequence alignments, thereby allowing selection of primers that
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hybridize to either the most conserved or least conserved regions of aligned nucleic acid sequences.
Hence, this program is useful for identification of both unique and conserved oligonucleotides and
polynuclectide fragments. The oligonucleotides and polynucleotide fragments identified by any of the
above selection methods are useful in hybridization technologies, for example, as PCR or sequencing
primers, microarray elements, or specific probes to identify fully or partially complementary
polynucieotides in a sample of mucleic acids. Methods of cligomuclectide selection are not limited to
those described above.

A “recombinant nucleic acid” is a sequence that is not naturally occnrring or has a sequence
that is made by an artificial combination of two or more otherwise scparated segments of sequence.
This artificial combination. is often accomplished by chemical syntbesis or, more commonly, by the
artificial manipulation of isolated segments of nucleic acids, e.g., by genefic engineering techniques
such as those described in Sambrook, supra. The term recombinant includes nucieic 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 fo a promoter sequence.
Such a recombinant nucleic acid may be part of a vector that is nsed, for exampie, to transform a cell.

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

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

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

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

The term “sample” is used in its broadest sense. A sample suspected of containing XMES,
nucleic acids encoding XMES, or fragments thereof may comprise a bodily fluid; an extract from a cefl,
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.
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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 commposition. 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. Far
example, if an antibody is specific for epitope “A,” the presence of a polypeptide comprising the epitope
A, or the presence of free unlabeled A, in a reaction containing free labeled A and the antibody will
reduce the amount of labeled A that binds to the antibody.

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

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

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

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

“Transformation” describes a process by which exogenous DNA. is introduced into a recipient
cell, Transformation may occur under 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 segnences
into a prokaryotic or eukaryatic host cell. The method for transformation is selected based on the type
of host cell being transformed and may include, but is not limited to, bacteriophage or viral infection,
electroporation, heat shock, lipofection, and particle bombardment. The term “transformed cells™
includes stably transformed cells in which the inserted DNA is capable of replication either as an
autonomously replicating plasmid or as part of the host chromosome, as well as transiently transformed
cells which express the inserted DNA. or RNA for limited periods of time.

A “fransgenic organism,” as used herein, is any organism, including but not limited to
animals and plants, in which one or more of the cefls of the organism contains heterologous nucleic
acid introduced by way of human intervention, such as by transgenic techniques well known in the
art. The nucleic acid is introduced into the cell, directly or indirectly by introduction into a precursor
of the cell, by way of deliberate genetic manipulation, such as by microinjection or by infection with

arecombinant virus. The term gepetic manipulation does not inclnde classical cross-breeding, or in
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vitro fertilization, but rather is directed to the introduction of a recombinant DNA molecule, The
transgenic organismas contemplated in accordance with the present invention include bacteria,
cyanobacteria, fungi, plants and animals. The isolated DNA of the present invention can be
infroduced into the host by methods known in the art, for example infection, fransfection,
transformation or transconjugation. Techniques for transferring the DNA of the present invention
into such organisms are widely known and provided in references such as Sambrook et al. (1989),
supra.

A “variant” of a particular nucleic acid sequence is defined as a nuclejc acid sequence having at
least 40% sequence identity to the particular nucleic acid sequence over a certain length of one of the
nucleic acid sequences using blastn with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-1999}
set at default parameters. Such a pair of nucleic acids may show, for example, at least 50%, at least
60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, ai least 93%, at
least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence
identity over a certain defined length. A variant may be described as, for example, an “allelic” (as
defined above), “splice,” “species,” or “polymorphic” variant. A splice variant may have significant
identity to a reference molecule, but will generally have a greater or lesser number of polynucleotides
due to aliernative splicing of exans during mRNA processing. The corresponding polypeptide may
possess additional functional domains or lack domains that are present in the reference maciecule.
Species variants are polynucleotide sequences that vary from one species to another. The resulting
polypeptides will generally have significant amino acid identity relative to each other. A potymorphic
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 “yariant” of a particular polypeptide sequence is defined as a polypeptide sequence having at
Jeast 40% sequence identity to the particular palypeptide 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%, atleast 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 Jength of one of the polypeptides.

THE INVENTION
The invention is based on the discovery of new human extracellular messengers (XMES), the
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polynucleotides encoding XMES, and the use of these compositions for the diagnosis, treatraent, or
prevention of neurological disorders, autoimmune/inflammatory disorders, developmental disorders,
endocrine disorders, and cell proliferative disorders including cancer.

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

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

Table 3 shows various structural features of the polypeptides of the tnvention. Columus 1 and 2
show the polypeptide sequence identification number (SEQ I NO:) and the corresponding Incyte
palypeptide sequence number (Incyte Polypeptide ID) for each polypeptide of the invention. Column 3
shows the number of amino acid residues in each polypeptide. Column 4 shows potential
phosphorylation sites, and column 5 shows potential glycosylation sites, as determined by the MOTIFS
program of the GCG sequence analysis software package (Genetics Computer Graup, 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 apphied.

Together, Tables 2 and 3 summarize the properties of polypeptides of the invention, and these
propetties establish that the claimed polypeptides are extracellular messengers. For example, SEQ ID
NO:2 is 96% identical, over 1210 amino acids, to rat neurexin I1l-alpha (GenBank ID g394600) as
determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST
probability score is 0.0, which indicates the probability of obtaining the observed polypeptide sequence
alignment by chance. Based on this analysis, SEQ ID NO:2 is a human neurexin. In an alternative
example, SEQ ID NO:1 is 39% identical over 240 amino acids to mac25 (g3721617) (a protein which

26

JP 2004-515216 A 2004.5.27



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

e

15

25

30

(119)

WO 01/94587 PCT/US01/18476

binds the class of proteins known as insulin-like growth factors) as determined by the Basic Local
Alignment Search Tool (BLAST). The probability score is 3.3e-42 (sec Table 2). In an additional
alterpative example, SEQ ID NO:3 is 39% identical, to buman fibroblast growth factor 19 (GenBank
1D g4514718) as determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The
BLAST probability score is 1.5e-22, which indicates the probability of obtaining the observed
polypeptide sequence alignment by chance. SEQ ID NO:3 also contains a fibroblast growth factor
domain as determined by searching for statistically significant matches in the hidden Markov model
(HMM)-based PFAM database of conserved protein family domains. (See Table 3.) Data from
BLIMPS and PROFILESCAN analyses provide further corroborative evidence that SEQ ID NO:3 isa
fibroblast growth factor. In another alternative example, SEQ ID NO:6 is 81% identical to Bos taurug
cartilage-derived morphogenetic protein (GenBank ID g632490) as determined by the Basic Local
Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score is 7.5e-185, which
indicates the probability of obtaining the observed polypeptide sequence alignment by chance. SEQ ID
NO:6 also contains a TGF-beta propeptide domain and a TGF-beta-like domain as determined by
searching for statistically significant matches in the hidden Markov model (HMM)-based PFAM
database of conserved protein family domains. (See Table 3.) Data from BLIMPS analysis provides
further corroborative evidence that SEQ ID NO:6 is a TGF-beta family protein. SEQ ID NO:4, SEQ
ID NO:5, SEQ YD NO:7, SEQ ID NO:8 and SEQ ID NO:9 were analyzed and annotated in a sitnilar
manner, The algorithms and parameters for the analysis of SEQ ID NO:1-9 are described in Table 7.

As shown in Table 4, the full length polynucleotide sequences of the present invention were
assembled using cDNA sequences or coding (exon) sequences derived from genomic DNA, or any
combination of these twa types of sequences. Columns 1 and 2 list the polymucieotide sequence
identification number (Polynucleotide SEQ ID NO:) and the coiresponding Incyte polynucleotide
consensus sequence numnber (Incyte Polynucleotide ID) for each polynucleotide of the invention.
Column 3 shows the length of each polynucleatide sequence in basepairs. Column 4 lists fragments of
the polynucléoﬂde sequences which are useful, for example, in hybridization or amplification
technologies that identify SEQ ID NO:10-1R or that distinguish between SEQ ID NO:10-18 and
refated polynucleotide sequences. Column 5 shows identification mumbers corresponding to cDNA
sequenices, coding sequences (exons) predicted from genomic DNA, and/or sequence assemblages
comprised of both cDNA and genomic DNA, These sequences were used to assemble the full length
polypucleatide sequences of the invention. Columns 6 and 7 of Table 4 show the nucleotide start (59
and stop (3') positions of the cDNA and/or genomic sequences in column 5 relative to their respective
full length sequences.

The identification numbers in Column 5 of Table 4 may refer specifically, for example, to
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Incyte cDNAs along with their corresponding cDNA libraries. Incyte cDNAs for which ¢cDNA libraries
are not indicated were derived from pooled cDNA libraries (e.g., 70656442V1). Alternatively, the
identification numbers in column 5 may refer to GenBank cDNAs or ESTs (e.g., £3153915) which
contributed to the assembly of the full length polymucleotide sequences, Alternatively, the identification
numbers in column 5 may refer to coding regions predicted by Genscan analysis of genomic DNA. For
example, GNN.g7768040_000033_002 is the identification number of a Genscan-predicted coding
sequence, with g7768040 being the GenBank identification number of the sequence to which Genscan
was applied. The Genscan-predicted coding sequences may have been edited prior to assembly. (See
Example IV.) Alternatively, the identification numbers in column 5 may refer to assemblages of both
cDNA and Genscan-predicted exons brought together by an “exon stitching” algorithm. (See Example
V.) Alternatively, the identification numbers in column 5 may refer to assemblages of both cDNA. and
Genscan-predicted exons brought together by an “exon-stretching” algorithm. For example,
FL3378618_g4416547_g4091819 is the identification number of a “stretched” segnence, with 5378618
being the Incyte project idenfification number, g4416547 being the GenBank identification number of
the human genomic sequence to which the “exon-stretching” algorittan was applied, and g4091819
being the GenBank identification number of the nearest GenBank protein homolog. (See Example V.)
In some cases, Incyte cDNA. coverage redundant with the sequence coverage shown in ¢column 5 was
obtained to confirm the final consensus polynucleotide sequence, but the relevant Incyte cDNA
identification numbers are ﬁot shown.

Table 5 shows the representative cDNA libraries for those full length polynucleotide sequences
which were assernbled using Incyte cDNA sequences. The representative cDNA library is the Incyte
¢DNA Yibrary 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 Tibraries shown in Table 5 are described in Table 6.

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

The invention also encompasses polypucleotides which encode XMES. In a particular
embodiment, the invention encompasses a polynucleotide sequence comprising a sequence selected from
the group consisting of SEQ ID NO:10-18, which encodes XMES. The polynucleotide sequences of
SEQ ID NO:10-18, as presented in the Sequence Listing, embrace the equivalent RNA. sequences,
wherein occurrences of the nitrogenons base thymine are replaced with uracit, and the sugar backbone

is composed of ribose instead of deoxyribose.
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The invention also encompasses a variant of a polynucleotide sequence encoding XMES. In
particular, such a variant polynucleotide sequence wiil 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 XMES. A particular aspect of the invention encompasses a variant of a polynucieotide
sequence comprising a sequence selected from the group consisting of SEQ ID NQ:10-18 which has at

) least about 70%, or alternatively at least about 85%, or even at least about 95% potynucleotide

sequence identity to a nucleic acid sequence selected from the group consisting of SEQ ID NO:10-18.
Any one of the polymucleotide variants described above can encode an amino acid sequence which
contains at least one functional or structural characteristic of XMES.

Ti will be appreciated by those skifled in the art that as a result of the degeneracy of the genefic
code, a multitnde of polynucieotide sequences encoding XMES, some bearing minimal similarity to the
polymcleotide sequences of any known and naturally occurring gene, may be produced. Thus, the
invention contempiates each and every possible variation of polynucleotide sequence that could be made
by selecting combinations based on possible codon choices. These combinations are made in
accordance with the standard triplet genetic code as applied to the polynucleotide sequence of naturalily
oceurring XMES, and all such variations are to be considered as being specifically disclosed.

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

The invention also encompasses production of DNA sequences which encode XMES and
XMES 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 cefl systems
using reagents well known in the art. Moreover, synthetic chemistry may be used to introduce
mutations into a sequence encoding XMES 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 1D
NO:10-18 and fragments thereof under various conditions of stringency. (See, e.g., Wahl, G.M. and
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S.L. Berger (1987) Methods Enzymol. 152:399-407; Kimme], A.R. (1987) Methods Enzymol.
152:507-511.) Hybridization conditions, including annealing and wash conditions, are described in
“Definitions.”

Methods for DNA sequencing are weil known in the art and may be used 10 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
Biosystemss), thermostable T7 polymerase (Amersham Pharmacia Biotech, Piscataway NI), 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 (MY 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, F.M. (1997) Short Protocols
in Molecular Biology, John Wiley & Sons, New York NY, unit 7.7; Meyers, R.A. (1995) Molecular
Biology and Biotechnology, Wiley VCH, New York NY, pp. 856-853.)

The micleic acid sequences encoding XMES may be extended utilizing a partial nucleotide
sequence and employing various. PCR-based methods known in the art to detect upstream sequences,
such as promoters and regulatory elements. For example, one method which may be employed,
restriction-site PCR, uses universal and nested primers to amplify nnknown 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 comptising a
known genomic locus and surrounding sequences. (See, e.g., Triglia, T. et al. (1988) Nucleic Acids
Res. 16:8186.) A third method, capture PCR, involves PCR amplification of DNA fragments adjacent
to known sequences in human and yeast artificial chromosome DNA. (See, e.g., Lagerstrom, M. et al.
(1991) PCR Methods Applic. 1:111-119.) In this meﬁlod, muitiple restriction enzyme digestions and
ligations may be used to insert an engineered double-stranded sequence into a region of unknown
sequence before performing PCR. Other methods which may be used to refrieve unknown sequences
are known in the art. (See, e.g., Parker, J.D. et al. (1991) Nucleic Acids Res. 19:3055-3060).
Additionally, one may use PCR, nested primexs, 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 jonctions. For all PCR-based methods, primers may be designed using
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commercially available software, such as OLIGO 4.06 primer analysis software (Natiopal Biosciences,
Plymouth MN) or another appropriate program, to be about 22 to 30 nucleotides in length, fo have a
GC content of about 50% or more, and to anneal to the template at temperatures of about 68°C to
72°C.

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

Capillary electrophoresis systems which are commercially available may be used to analyze the
size or confirm the nucleotide sequence of sequencing or PCR products. In particular, capillary
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide-
specific, laser-stimulated fluorescent dyes, and a charge conpled device camera for detection of the
emitted wavelengths. OQutput/light intensity may be converted to electrical signal using appropriate
software (e.g., GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and the entire
process from loading of samples to computer analysis and electronic data display may be coniputer
controlled. Capillary electrophoresis is especially preferable for sequencing small DNA fragments
which may be present in limited amounts in a particular sample.

In ancther embodiment of the invention, palynucleotide sequences ot fragments thereof which
encode XMES may be cloned in recombinant DNA molecules that direct expression of XMES, or
fragments or functional equivalents thereof, in appropriate host cells. Due to the inberent 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 XMES.

The nucleotide sequences of the present invention can be engineered using methods generally
known in the art in order to alter XMES-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 Number
5.837,458; Chang, C.-C. et al. (1999) Nat. Biotechnal. 17:793-797; Christians, F.C. et al. (1999) Nat,
Biotechnol. 17:259-264; and Crameri, A. et al. (1996) Nat. Biotechnol. 14:315-319) to alter or
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improve the biological properties of XMES, such as its biological or enzymatic activity or its ability
to bind to other molecules or compounds. DNA shuffling is a process by which a library of gene
‘variants is produced using PCR-mediated recombination of gene fragments. The library is then
subjected to selection or screening procedures that identify those gene variants with the desired
properties. These preferred variants may then be pooled and further subjected to recursive rounds of
DNA shuffling and selection/screening. Thus, genetic diversity is created through "artificial”
breeding and rapid molecular evolution. For example, fragments of a single gene containing random
point mutations may be recombined, screened, and then reshuffled until the desired properties are
optimized. Alternatively, fragments of a given gene may be recombined with fragments of
homologous genes in the same gene family, either from the same or different species, thereby
maximizing the genetic diversity of multiple naturally occurring genes in a directed and controliable
manner.

In another embodiment, sequences encoding XMES 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
Symp. Ser. 7:215-223; and Horn, T. et al. (1980) Nucleic Acids Symp. Ser. 7:225-232.) Alternatively,
XMES itself or a fragment thereof may be synthesized using chermical 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, 1.Y. et al. (1995) Science 269:202-204.) Automated synthesis may be achieved
using the ABI 431A peptide synthesizer (Applied Biosystews). Additionally, the amino acid sequence
of XMES, or any part thereof, may be altered during direct synthesis and/or combined with sequences
from other proteins, or any part thereof, to produce a variant polypeptide or a polypeptide having a
sequence of a naturally occurring polypeptide.

‘The peptide may be substantially purified by preparative high performance liquid
chromatography. (See, 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 XMES, the mcleotide sequences encoding XMES or
derivatives thereof may be inserted into an appropriate expression vector, i.e., a vector which contains
the necessary elements for transcriptional and translational control of the inserted coding sequence in a
suitable host. These elements incinde regnlatory sequences, such as enhancers, constitutive and
inducible promoters, and 5’ and 3’ unfranslated regions in the vector and in polynucieotide sequences
encoding XMES. Such elements may vary in their strength and specificity. Specific initiation signals
may also be used to achieve more efficient translation of sequences encoding XMES. Such signals
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include the ATG initiation codon and adjacent sequences, e.g. the Kozak sequence. In cases where
sequences encoding XMES and its initiation codon and upstream regulatory sequences are inserted into
the appropriate expression vector, no additional transcriptional or translational control signals may be
needed. However, in cases where only coding sequence, or a fragment thereof, is inserted, exogenous
translational control signals including an in-frame ATG initiation codon should be provided by the
vector, Exogenous translational elements and initiation codons may be of various origins, both natural
and synthetic. The efficiency of expression may be enhanced by the inclusion of enhancers appropriate
for the particular host cell system used. (Ses, e.g.. Scharf, D. et al. (1994) Results Probl. Cell Differ.
20:125-162.)

Methods which are well known to those skilied in the art may be used to construct expression
vectors containing sequences encoding XMES and appropriate transcriptional and translational control
elements. These methods include in vitro recombinant DNA techniques, synthetic techniques, and in
vivo genetic recambination. (See, e.g., Sambrook, J. et al. (1989) Molecular Cloning, A Laboratory
Manual, Cold Spring Harbor Press, Plainview NY, ch. 4, 8, and 16-17; Ausubel, F.M. et al. (1995)

Current Protocols in Malecular 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 XMES. These include, but are not limited o, microorganisis such as bacteria transformed
with recombinant bacteriophage, plasmid, or cosmid DNA expression vectors; yeast transformed with
yeast expression vectors; insect celt systerus infected with viral expression vectors (e.g., baculovirus),
plant cell systems transformed with viral expression vectors (e.g., caulifiower mosaic virus, CaMV, or
tobacco mosaic virus, TMV) or with bacterial expression vectors (2.g., Ti or pBR322 plasmids); or
apimal 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) Hom. Gene Ther. 7:1937-1945; Takamatsu, N. (1987) EMBO
J. 6:307-311; The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New
York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Natl. Acad. Sci. USA 81:3655-3659; and
Rarrington, I.J. et al. (1997) Nat. Genet. 15:345-355.) Expression vectors derived from retroviruses,

adenoviruses, or herpes or vaccinia viruses, or from various bacterial plasmids, may be used for
delivery of nucleotide sequences to the targeted organ, tissue, or cell population. (See, e.g., Di
Nicola, M. et al. (1998) Cancer Gen. Ther. 5(6):350-356; Yu, M. et al. (1993) Proc. Natl. Acad. Sci.
USA 90(13):6340-6344; Buller, R.M. et al. (1985) Nature 317(6040):813-815; McGregor, D.P. et al.
(1994) Mol. Immunol. 31(3):219-226; and Verma, L.M. and N. Somia (1997) Nature 389:239-242.)
The invention is not limited by the host cell employed.

In bacterial systems, a number of cloning and expression vectors may be selected depending
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upon the use intended for polynucleotide sequences encoding XMES. For example, routine cloning,
subcloning, and propagation of polynucleotide sequences encoding XMES can be achieved using a
multifunctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT? plasmid
(Life Techuologies). Ligation of sequences encoding XMES into the vector’s multiple cloning site
disrupts the lacZ gene, allowing a colorimefric 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 8.M. Schuster (1989) I. Biol. Chem.
264:5503-5509.) When large quantities of XMES are needed, e.g. for the production of antibodies,
vectors which direct high level expression of XMES may be used. For example, vectors containing the
strong, inducibie SP6 or T7 bacteriopbage promoter may be used.

Yeast expression systems may be used for production of XMES. A mumber of vectors
containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH
promoters, may be used in the yeast Saccharomyces cerevisige or Pichia pastoris. In addition, such
vectors direct either the secretion or intracellnlar 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 systems may also be used for expression of XMES. Transcription of sequences encoding
XMES may be driven by viral promoters, e.g., the 358 and 198 promoters of CaMV used alone or in
combination with the omega leader sequence from TMV (Takamatsu, N. (1987) EMBO J. 6:307-311).
Alternatively, plant promoters such as the small subunit of RUBISCO or heat shock promoters may be
used. (See, e.g., Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Broglie, R. et al. (1984) Science
224:838-843; and Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-105.) These constructs can
be introduced into plant cells by direct DNA transformation or pathogen-mediated transfection. (See,
e.g., The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New York NY, pp.
191-196.)

In mammalian cells, a number of viral-based expression systems may be utilized. In cases
where an adenovirus is used as an expression vector, sequences encoding XMES may be ligated into an
adenovirus transeription/transiation complex consisting of the late pramoter and tripartite leader
sequence. Iusertion in a non-essential E1 or ES region of the viral genome may be used to obtain
infective virus which expresses XMES in host cells. (See, e.¢., 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 nsed to increase expression in mammalian host cells. SV40 or EBV-

34

JP 2004-515216 A 2004.5.27



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

10

15

20

25

30

(127)

WO 01/94587 PCT/US01/18476

‘based vectors may also be used for high-level protein expression.

Human artificial chromosomes (HLACs) may also be employed to deliver larger fragments of
DNA than can be contained in and expressed from a plasmid. HACs of about § 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, 1.J. et al. (1997) Nat. Genet. 15:345-355.)

For long term production of recombinant proteins in mammatian systems, stable expression of
XMES in cell lines is preferred. For example, sequences encoding XMES can be transformed into celt
lines using expression vectors which may contain .Vira.l origins of replication and/or endogenous
expression elements and a selectable marker gene on the same or on a separate vector. Following the
introduction of the vector, cells may be allowed to grow for about 1 to 2 days in enriched media before
being switched to selective media. The purpose of the selectable marker is to canfer 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 cefl lines. These include,
but are not Hmited to, the berpes 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, I 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
chlersulfuron and phosphinotricin acetyltransferase, respectively. (See, e.g., Wigler, M. et al. (1980)
Proc. Natl. Acad. Sci. USA 77:3567-3570; Calbere-Garapin, F. et al. (1981) J. Mol. Biol. 150:1-14.)
Additional selectable genes have been described, e.g., trpB and hisD, which alter ceflular requirements
for metabolites. (See, e.g., Hartman, S.C. and R.C. Mulligan (1988) Proc. Natl. Acad. Sci. USA
85:8047-8051.) Visible markers, e.g., anthocyanins, green fluorescent proteins (GFP; Clontech), &
glucurcnidase and its substrate 8-glucuronide, or Tuciferase and its substrate Iuciferin may be used.
These markers can be used not only to identify transformants, but also to quantify the amount of
transient or stable protein expression attributable to a specific vector system. (See, e.g., Rhodes, C.A.
(1995) Methods Mol. Biol. 55:121-131.)

Although the presence/absence of marker gene expression suggests that the gene of interest is
also present, the presence and expression of the gene may need to be confirmed. For example, if the
sequence encoding XMES is inserted within a marker gene sequence, transformed cells containing
sequences encoding XMES can be identified by the absence of marker gene function. Alternatively, a

marker gene can be placed in tandem with a sequence encoding XMES under the control of a single
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promoter. Expression of the marker gene in response to induction or sefection usually indicates
expression of the tandem gene as well. .

In general, host cells that contain the nucleic acid sequence encoding XMES and that express
XMES 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 ar immunoassay technigues which include mernbrane, solution, or
chip based technologies for the detection and/or quantification of nucleic acid or protein sequences.

Immunclogical methods for detecting and measuring the expression of XMES using either
specific polyclonal or monoclonal antibodies are known in the art. Examples of such techuiques inchude
enzyme-linked immunosorbent assays (ELIS As), radioimmunoassays (RIAS), and flucrescence
activated cell sarting (FACS). A two-site, monoclonal-based immunoassay utilizing monoclonal
antibodies reactive to two non-interfering epitopes on XMES 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; Caligan, J.E.
et al. (1997) Current Protocols in Inmmnnology, Greene Pub. Associates and Wiley-Interscience, New
York NY; and Pound, J.D. (1998) Immunochemical Protocols, Humana Press, Totowa NJ.)

A wide variety of labels and conjugation techniques are known by those skilled in the art and
may be used in various nucleic acid and amino acid assays. Means for producing labeled hybridization
or PCR prabes for detecting sequences related to polynucleotides encoding XMES include
oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled nucleotide,
Alternatively, the sequences encoding XMES, 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 commerciaily available, and
may be used to synthesize RNA. probes in vitro by addition of an approptiate RNA polymerase such as
T7. T3, or SP6 and Jabeled nucleotides. These procedures may be conducted using a variety of
commwercially available kits, such as those provided by Amersham Pharmacia Biotech, Promega

(Madison WI), and US Biocherical. Suitable reporter molecules or labels which may be used for ease
of detection include radionuclides, enzymes, fluorescent, chemiluminescent, or chromogenic agents, as
well as substrates, cofactors, inhibitors, magnetic particles, and the like.

Host cells transformed with nucleotide sequences encoding XMES may be cultured under
conditions suitable for the expression and recovery of the protein from cell culture. The profein
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 XMES may be designed to contain signal sequences which direct
secretion of XMES through a prokaryotic or enkaryotic cell membrane.
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In addition, a host cell strain may be chosen far 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 celis
which have specific cellular machinery and characteristic mechanisms for post-translational activities
(e.g., CHO, HeLa, MDCK, HEK293, and WI38) are available from the American Type Culture
Coliection (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, medified, or recombinant nncleic acid
sequences encoding XMES may be ligated to a heterologous sequence resulting in translation of a
fasion protein in any of the aforementioned host systems. For example, a chimeric XMES protein
containing a heterologous moiety that can be recognized by a commercially available antibody may
facilitate the screening of peptide libraries for inhibitors of XMES activity. Heterologous protein and
peptide moieties may also facilitate purification of fusion proteins using comumercially available affinity
matrices. Such moieties include, but are not limited to, glutathione S-transferase (GST), maltose
binding protein (MBP), thioredoxin (Trx), calmodulin binding peptide (CBP), 6-His, FLAG, ¢c-myc, and
hemagghitinin (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-7yc, and hemagglutinin (HA) enable immunoaffinity purification of fusion
proteins using comrnercially 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 befween the XMES encoding sequence and the heterologous protein sequence, so that XMES
may be cleaved away from the heterologons mojety following purification. Methods for fusion protein
expression and purification are discussed in Ansubel (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 XMES may be achieved in
vitro using the TN'T rabbit reticulocyte lysate or wheat germ extract system (Promega). These systems
couple franscription and translation of protein-coding sequences operably associated with the T7, T3, or
SP6 promoters. Translation takes place in the presence of a radiolabeled amine acid precursor, for
example, *S-methionine.

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

In one embodiment, the compound thus identified is closely related to the natural ligand of
XMES, e.g., aligand or fragment thereof, a natural substrate, a structural or functional mimetic, or a
natural binding partner. (See, e.g., Coligan, JE. et al. (1991) Current Protocols in Immunelogy 1(2):
Chapter 5.) Similarly, the compound can be closely related to the natural receptor to which XMES
binds, or to at least a fragment of the receptor, e.g., the ligand binding site. In either case, the
compound can be rationally designed using known techniques, In one embodiment, screening for
these compaunds involves producing appropriate cefls which express XMES, either as a secreted
protein or on the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E.
coli. Cells expressing XMES or cell membrane fractions which contain XMES are then contacted
with a test compound and binding, stimulation, or inhibition of activity of either XMES 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 exampile,
the assay may comprise the steps of combining at least one test compound with XMES, either in
solution or affixed to a solid support, and detecting the binding of XMES 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 sapport.

XMES of the present invention or fragments thereof may be used to screen for compounds
that modulate the activity of XMES. Such compounds may include agonists, antagonists, or partial or
inverse agonists. In one embodiment, an assay is performed under conditions permissive for XMES
activity, wherein XMES is combined with at least one test compound, and the activity of XMES in the
presence of a test compound is compared with the activity of XMES in the absence of the test
compound. A change in the activity of XMES in the presence of the test commpound is indicative of a
compound that modulates the activity of XMES. Alternatively, a test compound is combined with an
in vitro or cell-free system comprising XMES under conditions suitable for XMES activity, and the
assay is performed. In either of these assays, a test compound which modulates the activity of XMES
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 XMES 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
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buman disease. (See, e.g., U.S. Patent Number 5,175,383 and U.S. Patent Number 5,767,337.) For
example, mouse BES cells, such as the mouse 129/8vJ cell line, are derived from the early mouse embryo
and grown in cultore. 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
hemologous recombination. Alternatively, homologous recombination takes place using the Cre-loxP
system to knockout a gene of interest in a tissue- or developmental stage-specific manner (Marth, I.D.
(1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic Acids Res. 25:4323-4330).
Transformed ES cefls are identified and microinjected into mouse cell blastocysts such as those from
the C57BL/6 mouse strain. The blastocysts are surgically transferred to pseudopregnant dams, and the
resulting chimeric progeny are genotyped and bred to produce heterozygous or homozygous strains.
Transgenic animals this generated may be tested with potential therapeutic or toxic agents,

Polynncleotides encoding XMES may also be manipulated in vitro in ES celis dertved from

buman blastocysts. Human ES cells have the potential to differentiate into at least eight separate cell
lineages including endoderm, mesoderm, and ectodermal cell types. These cell lineages differentiate
into, for example, neural cells, hematopoietic lineages, and cardiomyocytes (Thomson, LA, et al. (1998)
Science 282:1145-1147).

Polynucleotides encoding XMES can also be used to create “knockin” humanized animals
(pigs) or transgenic animals (mice or rats) to model human disease. With knockin technology, a region
of a polynucleotide encoding XMES is injected into animal ES cells, and the injected sequence
integrates into the animal cell genome. Transformed celis 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 XMES, e.g., by secreting XMES in its milk, may also serve as a
convenient source of that protein (Janne, J. et al. (1998) Biotechnol, Anmu. Rev. 4:55-74).
THERAPEUTICS

Chemical and structural similarity, e.g.. in the context of sequences and motifs, exists
between regions of XMES and extracellular messengers. In addition, the expression of XMES is
closely associated with cartilage and neurclogical tissues and with tamor tissues from brain, breast,
liver, and prostate. Therefore, XMES appears fo play a role in neurological disorders,
autoimmune/inflammatory disorders, developmental disorders, endocrine disorders, and cell
proliferative disorders including cancer. In the treatment of disorders associated with increased XMES
expression or activity, it is desirable to decrease the expression or activity of XMES. In the treatment

of disorders associated with decreased XMES expression or activity, it is desirable to increase the
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expression or activity of XMES.

Therefore, in one embodiment, XMES or a fragment or dexivative thereof may be
administered to a subject to treat or prevent a disorder associated with decreased expression or
activity of XMES. Examples of such disorders include, but are not limited to, a neurological disorder
such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neoplasms, Alzheimer’s disease,
Pick’s disease, Huntington’s disease, dementia, Parkinson’s disease and other extrapyramidal disorders,
amyotrophic lateral sclerosis and other motor neuron disorders, progressive neural muscular atrophy,
retinitis pigmentosa, hereditary ataxias, multiple sclerosis and other demyelinating diseases, bacterial
and viral meningitis, brain abscess, subdural empyema, epidural abscess, suppurative intracranial
thrombophlebitis, myelitis and radiculitis, viral central nervous system disease, prion diseases including
kuru, Creutzfeldi-Jakob disease, and Gerstmann-Straunssler-Scheinker syndrome, fatal familial
insomnia, nutritional and metabolic diseases of the nervous system, neurofibromatosis, tuberous
sclerosis, cerebelloretinal hemangioblastomatasis, encephalotrigeminal syndrome, mental retardation
and other developmental disorders of the central nervous system including Down syndrome, cerebral
palsy, neuroskeletal disorders, autonomic nervous system disorders, cranial nerve disorders, spinal cord
diseases, muscular dystrophy and other neuromuscular disorders, peripheral nervous system disorders,
dermatomyositis and polymyositis, inherited, metabolic, endocrine, and toxic myopathies, myasthenia
gravis, perfodic paralysis, mental disorders including mood, aoxiety, and schizophrenic disorders,
seasonal affective disorder (SAD), akathesia, amnesia, catatonia, diabetic neuropathy, tardive
dyskinesia, dystonias, paranoid psychoses, postherpetic neuralgia, Tourette’s disorder, progressive
supranuclear palsy, corticobasal degeneration, and familial frontotemporal dementia; an
autoimmune/inflammatory disorder such as acquired immunodeficiency syndrome (AIDS), Addison’s
disease, adult respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis, anemia,
asthma, atherosclerosis, autoimmune bemolytic anemia, autoimmune thyroiditis, autoimmmune
polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED), bronchitis, cholecystitis, contact
dermatitis, Crobn's disease, atopic dermatitis, dermatomyositis, diabetes mellitus, emphysema, episodic
lymphopenia with Iymphocytotoxins, erythroblastosis fetalis, erythema nodosum, atrophic gastritis,
glomerulonephritis, Goadpasture’s syndrome, gout, Graves’ disease, Hashimoto’s thyroiditis,
hypereosinophilia, irritable bowel syndrome, multiple sclerosis, myasthenia gravis, myocardial or
pericardial inflammation, osteoarthritis, osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s
syndrome, rheumatoid arthritis, scleroderma, Sjdgren’s syndrome, systemic anaphylaxis, systemic lupus

ery sus, Sy ic sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis, Werner
syndrome, complications of cancer, hemodialysis, and extracorporeal circulation, viral, bacterial,

fungat, parasitic, protozoal, and helminthic infections, and trauma, a developmental disorder such as
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renal tubular acidosis, anemia, Cushing’s syndrome, achondroplastic dwarfism, Duchenne and Becker
muscular dystrophy, epilepsy, gonadal dysgenesis, WAGR syndrome (Wilms® tumor, aniridia,
genitourinary abnormalities, and mental retardation), Smith-Magenis syndrome, myelodysplastic
syndrome, hereditary mucoepithelial dysplasia, hereditary keratodermas, hereditary neuropathies such
as Charcot-Marie-Tooth disease and neurofibromatosis, hypothyroidism, hydrocephalus, seizure
disorders such as Syndenham's chorea and cerebral palsy, spina bifida, anencepbaly, craniorachischisis,
congenital glaucoma, cataract, and sepsorineural hearing Joss; an endocrine disorder such as a disorder
of the hypothalamus and/or pituitary resulting from lesions such as a primary brain tumor, adenoma,
infarction associated with pregnancy, hypophysectomy, aneurysm, vascular malformation, thrombosis,
infection, immunological disorder, and complication due to head trauma; a disorder associated with
hypopituitarism including hypogonadism, Sheehan syndrome, diabetes insipidus, Kallman’s disease,
Hand-Schuller-Christian disease, Letterer-Siwe disease, sarcoidosis, empty sella syndrome, and
dwarfism; a disorder associated with hyperpituitarism including acromegaly, giantism, and syndrome of
inappropriate antidinretic hormone (ADH) secretion (STADH) often caused by benign adenoma; a
disorder associated with hypothyroidism including goiter, myxedema, acute thyroiditis associated with

. bacterial infection, subacute thyroiditis associated with viral infection, antoimmune thyroiditis

(Hashimoto’s disease), and cretinism; a disorder associated with: hyperﬁxyroidisrn including
thyrotoxicosis and its various forms, Grave's disease, pretibial myxedema, toxic multinodular goiter,
thyroid carcinoma, and Plummer’s disease; a disorder associated with hyperparathyroidism including
Conn disease (chronic hypercalemia); a pancreatic disorder such as Type I or Type II diabetes mellitus
and associated complications; a disorder associated with the adrenals such as hyperplasia, carcinoma,
or adenoma of the adrenal cortex, hypertension associated with alkalosis, amyloidosis, hypokalemia,
Cushing’s disease, Liddle’s syndrome, and Arncld-Healy-Gordon syndrome, pheochromocytoma
tumors, and Addison’s disease; a disorder associated with gonadal steroid hormones such as: in
‘women, abnormal prolactin production, infertility, endometriosis, perturbation of the menstrual cycle,
polycystic ovarian disease, hyperprolactineniia, isolated gonadotropin deficiency, amenorrhea,
galactorrhea, hermaphroditism, hirsutism and virilization, breast cancer, and, in post-nenopausal
‘women, osteoporosis; and, in men, Leydig cell deficiency, male climacteric phase, and germinal cell
aplasia, a hypergonadal disorder associated with Leydig cell tumors, androgen resistance associated
with absence of androgen receptors, 5 o-reductase defficiency, 21-hydroxylase defficiency, and
gynecomastia, and a cell proliferative disorder such as actinic keratosis, arteriosclerosis,
atherosclerosis, bursitis, cirrhosis, hepatitis, mixed connective tissue disease (MCTD), myelofibrosis,
paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythemia, and

cancers including adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma,
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teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain,
‘breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, fung. muscle, ovary,
pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus.

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

In a further embodiment, 3 composition comprising a substantially purified XMES 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 XMES inchuding, but not limited to, those
provided above.

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

In a further embodiment, an antagonist of XMES may be administered to a subject to treat or
prevent a disorder associated with increased expression or activity of XMES. Exampies of such
disorders include, but are not limited to, those neurological disorders, antoimmune/inflammatory
disorders, developmental disorders, endocrine disorders, and cell proliferative disorders including cancer
described above. In one aspect, an antibody which specifically binds XMES may be used directly as an
antagonist or indirectly as a targeting or delivery mechanism for bringing a pharmaceutical agent to
cells or tissues which express XMES.

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

In other embodiments, any of the proteins, antagonists, antibodies, agonists, complementary
sequences, or vectars of the invention may be administered in combination with other appropriate
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 pharmacentical principles. The combination
of therapeutic agents may act synergistically 1o effect the treatment or prevention of the varions
disorders described above. Using this approach, ane may be able to achieve therapeutic efficacy with
lower dosages of each agent, thus reducing the potential for adverse side effects.

An antagonist of XMES may be produced using methods which are generally known in the art,
In particular, purified XMES may be used to produce antibodies or to screen libraries of
pharmaceutical agents to identify those which specifically bind XMES. Antibodies to XMES may also
be generated using methods that are well knowu in the art. Such antibodies may include, but are not

2

JP 2004-515216 A 2004.5.27



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

10

15

20

25

30

(135) JP 2004-515216 A 2004.5.27

WO 01/94587 PCT/US01/18476

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.

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

It is preferred that the oligopeptides, peptides, or fragments used to induce antibodies to XMES
have an amino acid sequence consisting of at Ieast 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
identical to a portion of the amino acid sequence of the natural protein. Short stretches of XMES amino
acids may be fused with those of another protein, such as KLH, and antibodies to the chimeric molecule
may be produced.

Monocional antibodies to XMES may be prepared using any technique which provides for the

“production of antibody molecules by continuons cell lines in culture. These include, but are not limited

to, the hybridoma technique, the human B-cell hybridoma technique, and the EB V-hybridoma
technique. (See, e.g., Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al. (1985) J.
Tmmunocl. 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. Celi 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 abtain 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 XMES-specific single
chain antibodies. Antibodies with: related specificity, but of distinct idiotypic composition, may be
generated by chain shuffling from random combinatorial inmunoglobulin libraries. (See, e.g., Burton,
D.R. (1991) Proc. Natl. Acad. Sci. USA §8:10134-10137.)

Antibodies may also be produced by inducing in vivo production in the lymphocyte population
or by screening immunoglobulin libraries or panels of highly specific binding reagents as disclosed in
the literature. (See, e.g., Orlandi, R. et al. (1989) Proc. Natl, Acad, Sci. USA 86:3833-3837; Winter,
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G. et al. (1991) Nature 349:293-299.)

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

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

Varions methods such as Scatchard analysis in conjunction with radioimmunoassay techniques
may be used to assess the affinity of antibodies for XMES. Affinity is expressed as an association
constant, K, which is defined as the molar concentration of XMES-antibody complex divided by the
molar concentrations of free antigen and free antibody under eguilibrium conditions. The K, determined
for a preparation of polyclonal antibodies, which are heterogeneous in their affinities for multiple
XMES epitopes, represents the average affinity, or avidity, of the antibodies for XMES. The K,
determined for a preparation of monoclonal antibodies, which are monospecific for a particular XMES
epitope, represents a true measure of affinity. High-affinity antibody preparations with K, ranging from
about 10° to 10'* L/mole are preferred for use in immunoassays in which the XMES-antibody complex
must withstand rigorons 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 XMES, preferably in active form, from the antibody (Catty, D. (1988)
Antibodies, Volume I: A Practical Approach, IRL Press, Washington DC; Liddell, J.E. and A. Cryer
(1991) A Practical Guide to Monoclonal Anibodies, John Wiley & Sons, New York NY).

The titer and avidity of polyclonal antibody preparations may be further evaluated to determine
the quality and suitability of such preparations for certain downstream applications. For example, a
polyclonal antibody preparation cortaining at least 1-2 mg specific antibody/ml, preferably 5-10 mg
specific antibody/m, is generally employed in procedures requiring precipitation of XMES-antibody
complexes. Procedures for evaluating antibody specificity, titer, and avidﬁy, and guidelines for
antibody quality and usage in various applications, are generally avaflable. (See, e.g., Catty, supra, and
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Coligan et al. supra.)

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

In therapentic use, any gene delivery system suitable for introduction of the antisense
sequences into appropriate target cells can be used. Antisense sequences can be delivered
intracellnlarly in the form of an expression plasmid which, upon transcription, produces a sequence
complementary to at least a portion of the celtular sequence encoding the target protein. (See, e.g.,
Slater, LE. et al. (1998) J. Allergy Cli. Immunol. 102(3):469-475; and Scanlon, K.J. etal. (1995)
9(13):1288-1296.) Antisense sequences can also be infroduced intracellularly through the use of viral
vectors, such as retrovirus and adeno-associated virus vectors. (See, e.g., Miller, A.D. (1990) Blood
76:271; Ausubel, supra; Uckert, W. and W, Waither (1994} Pharmacol. Ther. 63(3):323-347.) Other
gene delivery mechanismus 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.T. et
al. (1998) J. Pharm. Sci. 87(11):1308-1315; and Moxris, M.C. et al. (1997) Nucleic Acids Res.
25(14):2730-2736.)

In another embodiment of the invention, polynucleotides encoding XMES may be used for
somatic or germline gene therapy. Gene therapy may be performed to (i) correct a genetic deficiency
(e.g., inthe cases of severe combined immmmunodeficiency (SCID)-X1 disease characterized by X-linked
inheritance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined
immunodeficiency syndrome associated with an inherited adenosine deaminase (ADA) deficiency
(Blaese, R M. et al. (1995) Science 270:475-480; Bordignon, C. et al. (1995) Science 270:470-475),
cystic fibrosis (Zabner, I. 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 prdduct (e.g., inthe case of cancers which result from nnregulated
cell proliferation), or (i) express a protein which affords protection against intracellular parasites (e.g.,
against human retroviruses, such as buman immunodeficiency virus (HIV) (Baltimore, D. (1988)
Nature 335:395-396; Poeschla, E. et al. (1996) Proc. Natl. Acad. Sci. USA. 93:11395-11399),
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hepatitis B or C virus (HBV, HCV); funga) parasites, snch as Candida albicans and Paracoccidioides
brasiliensis; and protozoan parasites sach as Plasmodium falciparum and Trypanosoma cruzi). Inthe
case where a genetic deficiency in XMES expression or regulation causes disease, the expression of
XMES from an appropriate population of transduced cells may alleviate the clinical manifestations
caused by the genetic deficiency.

In a further eobodiment of the invention, diseases or disorders caused by deficiencies in XMES
are treated by constructing mammalian expression vectors encoding XMES and infroducing these
vectors by mechanical means into XMES-deficient cells. Mechanical transfer technologies for use with
cells in vivo or ex vitro include (i) direct DNA. microinjection into individual cells, (ii) ballistic gold

particle delivery, (iii) liposome-mediated transfection, (iv) receptor-mediated gene transfer, and (v) the
use of DNA transposons (Morgan, R.A. and W.F. Anderson (1993) Annu. Rev. Biochem. 62:191-217;
Tvics, Z. (1997) Cell 91:501-510; Boulay, J-L. and H. Récipon (1998) Curr. Opin. Biotechnol. 9:445-
450).

Expressjon vectors that may be effective for the expression of XMES include, but are not
limited to, the PCDNA 3.1, EPITAG, PRCCMV2, PREP, PYAX vectors (Invitrogen, Carlsbad CA),
PCMV-SCRIPT, PCMV-TAG, PEGSH/PERYV (Stratagene, La Jolla CA), and PTET-OFF,
PTET-ON, PTRE2, PTRE2-LUC, PTK-HYG (Clontech, Palo Alto CA). XMES 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 gepes), (ii) an inducible promoter (e.g., the
tetracycline-regulated promoter (Gossen, M. and H. Bujard (1992) Proc. Natl. Acad. Sci. USA
89:5547-5551; Gossen, M. et al. (1995) Science 268:1766-1769; Rossi, F.M.V. and H.M. Blau (1998)
Curr. Opin. Biotechnol. 9:451-456), commercially available in the T-REX plasmid (Invitrogen)); the
ecdysone-inducible promoter (available in the plasmids PYGRXR and PIND; Invitrogen); the
FKS506/rapamycin inducible promoter; or the RU486/mifepristone inducible promoter (Rossi, E.M.V.
and Blan, H.M. supra}), or (iii) a tissue-specific promoter or the native promoter of the endogenous
gene encoding XMES 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
polymicleotides 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.I. Eb (1973) Virology 52:456-467), or by electroporation (Neumann, E. et al.
(1982) EMBO J. 1:841-845). The introduction of DNA to primary cells requires modification of these
standardized mammalian transfection protacols.

In another embodiment of the invention, diseases or disorders caused by genetic defects with
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respect to XMES expression are treated by constructing a retrovirus vector consisting of (i) the
polynucleotide encoding XMES under the control of an independent promoter or the retrovirus long
terminal repeat (LTR) promoter, (i) appropriate RNA packaging signals, and (iii) a Rev-responsive
clement (RRE) along with additional retrovirus cis-acting RNA sequences and coding sequences
required for efficient vector propagation. Retrovirus vectors (e.g., PFB and PFBNEO) are
commercially available (Stratagene) and are based on published data (Riviere, I. et al. (1995) Proc.
Natl. Acad. Sci. USA 92:6733-6737), incorporated by reference herein. The vector is propagated in an
appropriate vector producing cell line (VPCL) that expresses an envelope gene with a tropism for
receptors on the target cells or a promiscuous envelope protein such as VSVg (Armentano, D. et al.
(1987) I. Vircl. 61:1647-1650; Bender, M.A. et al. (1987) I. Virol. 61:1639-1646; Adam, MLA. and
AD. 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 Number 5,910,434 to Rigg (“Method for obtaining
retrovirus packaging cell lines producing high transducing efficiency retroviral supernatant”) discloses a
method for obtaining retrovirus packaging cell lines and is hereby incorporated by reference.
Propagation of retrovirus vectors, transduction of a population of cells {e.g., CD4* T-cells), and the
return of transduce 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) 1. Virol. 71:7020-7029; Baver, G. et
al. (1997) Blood 89:2259-2267; Bonyhadi, M.L. (1997) J. Virol. 71:4707-4716; Ranga, U. et al.
(1998) Proc. Natl. Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:2283-2290).

In the alternative, an adenovirus-based gene therapy delivery system is nsed to deliver
palynucleotides encoding XMES to cells which bave one or more genetic abnormalities with respect to
the expression of XMES. The construction and packaging of adenovirus-based vectors are well known
to those with ordinary skill in the art. Replication defective adenovirus vectors bave proven to be
versatile for importing genes encoding immunoregulatory proteins into intact islets in the pancreas
(Csete, MLE. et al. (1995) Transplantation 27:263-268). Potentially useful adenoviral vectors are
described in U.S. Patent Number 5,707,618 to Armentana ("Adenovirus vectors for gene therapy"),
hereby incorporated by reference. For adenoviral vectors, see also Autinozzi, 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
polynucieotides encoding XMES to target cells which have one or more genetic abnormalities with
respect to the expression of XMES. The use of herpes simplex virus (FISV)-based vectors may be
especially valuable for introducing XMES to cells of the central nervous system, for which HSV has a
tropism. The construction and packaging of berpes-based vectars are well known to those with
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ardinary 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 Number 5,804,413 to DeLuca ("Herpes simplex virus strains for gene transfer”), which is
hereby incorporated by reference. U.S. Patent Number 5,804,413 teaches the use of recombinant HSV
d92 which cansists of a genome containing at least one exogenous gene to be transferred to a cell under
the control of the appropriate promoter for purposes including human gene therapy. Also taught by this
patent are the construction and use of recombinant HSV strains deleted for ICP4, ICP27 and ICP22.
For HSV vectors, see also Gains, W.F. et al. (1999) T. Virol. 73:519-532 and Xu, H. et al. (1994) Dev.
Biol. 163:152-161, hereby incorporated by reference. The manipulation of cloned herpesvirus
sequences, the generation of recombinant virus following the transfection of multiple plasmids
containing different segments of the large herpesvirus genomes, the growth and propagation of
herpesvirus, and the infection of cells with herpesvirus are techniques well known to those of ordinary
skill in the art.

In another alternative, an alphavirus (positive, single-stranded RNA virus) vector is used to
deliver polynucleotides encoding XMES to target cells. The biology of the prototypic alphavirus,
Semliki Forest Virus (SFV), has been studied extensively and gene transfer vectors have been based on
the SFV genome (Garoff, H. and K.-J. Li (1998) Curr. Opin. Biotechnol, 9:464-469). During
alphavirus RNA replication, a subgenoniic 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 proteing relative to the viral proteins with enzymatic activity (e.g.,
protease and polymerase). Similarly, inserting the coding sequence for XMES into the alphavirus
genome in place of the capsid-coding region results in the production of a large number of XMES-
coding RNAs and the synthesis of high levels of XMES in vector transduced cells. While alphavirus
infection is typically associated with coll Iysis within a few days, the ability to establish a persistent
infection in hamster normal kidney cells (BHK-21) with a variant of Sindbis virus (SIN) indicates that
the Iytic replication of alphaviruses can be altered to suit fhe 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 XMES 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.

Oligonuclectides 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
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be achieved using triple helix base-pairing methodology. Triple helix pairing is useful because it causes
inhibition of the ability of the double helix to open sufficiently for the binding of polymerases,
transcription factors, or regulatory molecules. Recent therapeutic advances vsing triplex DNA have
been described in the Jiterature. (See, e.g., Gee, L.E. et al. (1994) in Huber, B.E. and B.L Carr,
Motecular and tmmunclogic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177.) A
complementary sequence or antisense molecule may also be designed to block translation of mRNA by
preventing the transcript from binding to ribosomes.

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

Specific ribozyme cleavage sites within any potential RNA target are initially identified by
scanning the target molecule for ribozyme cleavage sites, including the following sequences: GUA,
GUU, and GUC. Once identified, short RNA sequences of between 15 and 20 ribonucleotides,

corresponding to the region of the target gene containing the ge 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
oligonueleotides using ribomiclease protection assays.

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

encoding XMES. 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 molecutes may be modified to increase intracellular stability and half-life. Possible
modifications include, but are not limited to, the addition of flanking sequences at the 5’ and/or 3’ ends
of the molecule, or the use of phosphorothioate or 2’ O-methyl rather than phosphodiesterase linkages
within the backbone of the molecule. This concept is inherent in the production of PNAs and can be
extended in all of these molecules by the inclusion of nontraditional bases such as inosine, queosine, and
wybutosine, as well as acetyl-, methyl-, thio-, and similarly modified forms of adenine, cytidine,

guanine, thymine, and uridine which are not as easily recognized by endogenous endonucleases.
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An additional embodiment of the invention encompasses a method for screening for a
compound which is effective in altering expression of a polynucleotide encoding XMES.

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

At least one, and up to a plurality, of test compounds may be screened for effectiveness in
dltering expression of a specific polynucleotide. A test compound may be obtained by any method
commonly known in the art, including chemical modification of a compound known to be effective in
altering polynucleotide expression; selection from an existing, commercially-available or proprietary
library of naturally-occurring or non-natural chemical compounds; rational design of a compound
based on chemical and/or structural prcrpeh.ies of the target polynucleotide; and selection from a
library of chemical compounds created combinatorially or randomly. A sample comprising a
polynucleatide encoding XMES is exposed to at least one test compound thus obfained. The sample

may comprise, for example, an intact or permeabilized celt, or an in vitro cell-free or reconstituted

biochemicat system. Alterations in the expression of a polynucleotide encoding XMES are asshyed
by any method commonly known in the art. Typically, the expression of a specific nucleotide is
detected by hybridization with a probe having a nucleotide sequence complementary to the sequence
of the polynucleotide encoding XMES. The amount of hybridization may be quantified, thus
forming the basis for a comparison of the expression of the polynucleotide both with and without
exposure to one or more test compounds. Detection of a change in the expression. of a polynucleotide
exposed to a test compound indicates that the test compound is effective in altering the expression of
the polynucleotide. A screen for a compound effective in altering expression of a specific
polymucieotide can be carried out, for example, using a Schizosaccharomyces pombe gene expression
system (Atkins, D. et al. (1999) U.S. Patent No. 5,932,435; Amdt, G.M. et al. (2000) Nucleic Acids
Res. 28:E15) or a human cell Jine such as HeLa cell (Clarke, M.L. et al. (2000) Biochem. Biophys.
Res. Commun, 268:8-13). A particular embodiment of the present invention involves screening a
combinatorial library of oligonucleotides (such as deoxyribonucleotides, ribonucleotides, peptide
mucleic acids, and modified oligonucleotides) for antisense activity against a specific polynucleotide
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sequence (Bruice, T.W. et al. (1997) U.S. Patent No. 5,686,242; Bruice, T.W. et al. (2000) U.S.
Patent No. 6,022,691).

Many methods for introducing vectors into cells or tissues are available and equally suitable for
use in vivo, in vitro, and ex vivo, For ex vivo therapy, vectors may be introduced into stem cells taken
from the patient and clonally propagated for antologous transplant back into that same patient.

Delivery by fransfection, 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 ingredient formmlated with a pharmaceutically acceptable excipient.
Excipients may include, for example, sugars, starches, celluloses, gums, and proteins. Various
formulations are comimonly known and are thoroughly discussed in the latest edition of Remington’s
Pharmaceutical Sciences (Maack Publishing, Easton PA). Such compositions may consist of XMES,
antibodies to XMES, and mimetics, agonists, antagonists, or inhibitors of XMES.

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

Compositions for pulmonary administration may be prepared in liquid or dry powder form.
These compositions are generally aerosolized immediately prior to inhalation by the patient. In the 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, 1.S. et al., 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 inciude 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 intraceltular delivery of

macromolecules comprising XMES or fragments thereof. For example, liposome preparations
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containing a cell-impermeable macromolecule may promote cell fusion and intracellular delivery of the
macromolecule. Alternatively, XMES or a fragment thereof may be joined to a short cationic N-
terminal portion from the HIV Tat-1 protein. Fusion proteins thns generated have been found to
transcuce 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 mode] 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 XMES
ar fragments thereof, antibodies of XMES, and agonists, antagonists or inhibitors of XMES, which
ameliorates the symptomss or condition. Therapeutic efficacy and toxicity may be determined by
standard pharmaceutical procedures in cell cultures or with experimental animals, such as by
calcnlating the EDy, (the dose therapentically effective in 50% of the population) or LD, (the dose
Iethal to 50% of the population) statistics. The dose ratio of foxic to therapeutic effects is the
therapeutic index, which can be expressed as the LD;/ED;, ratio. Compositions which exhibit large
therapeutic indices are preferred. The data obtained from cell culture assays and animal studies are
used to formulate a range of dosage for human use. The dosage contained in such compositions is
preferably within a range of circulating concentrations that inciudes the EDy, with Iittle 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 healih of the subject, the age, weight, and gender of the subject, time
and frequency of administration, drug combination(s), reaction sensitivities, and response to therapy.
Long-acting compositions may be administered every 3 to 4 days, every week, or biweekly depending
on the half-life and clearance rate of the particular formulation.

Normal dosage amounts may vary from about 0.1 xg to 100,000 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 nucleotides than for proteins or their
inhibitors. Similarly, delivery of polynucleotides or polypeptides will be specific to particular cells,
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conditions, locations, etc.
DIAGNOSTICS

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

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

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

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

Probes may also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the XMES encoding sequences. The hybridization probes of the subject
invention may be DNA or RNA and may be derived from the sequence of SEQ ID NO:10-18 or from
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genomic sequences including promoters, enhancers, and introns of the XMES gene.

Means for producing specific hybridization probes for DNAs encoding XMES include the
cloning of polynucleotide sequences encoding XMES or XMES derivatives into vectors for the
production of mRNA probes. Such vectors are known in the art, are commercially available, and may
be used to synthesize RNA probes in vitro by means of the addition of the appropriate RNA

polymerases and the appropriate labeled nucleotides. Hybridization probes may be labeled by a variety
of reporter groups, for example, by radionnclides such as **P or *°S, ar by enzymatic labels, such as
alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the Iike.
Polynucleotide sequences encoding XMES may be used for the diagnosis of disorders
assoctated with expression of XMES. Examples of such disorders include, but are not limited to, a
neurclogical disorder such as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neoplasms,
Alzheimer’s disease, Pick’s disease, Huntington’s disease, dementia, Parkinson’s discase and other
extrapyramidal disorders, amyotrophic lateral sclerosis and other motor neuron disorders, progressive
neural muscular atrophy, retinitis pigmentosa, bereditary 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 kuxu, Creutzfeldt-Jakob disease, and Gerstunann-Straussler-Scheinker
syndrome, fatal familial insomnia, nutritional and metabolic diseases of the nervous system,
neurofibromatosis, tuberous sclerosis, cevebelloretinal hemangioblastomatosis, encephalotrigeminal
syndrome, mental retardation and other developmental disorders of the central nervous system including
Down syndrome, cerebral palsy, neuroskeletal disorders, autonomic nervous system disorders, cranial
nerve disorders, spinal cord diseases, muscular dystrophy and other neuromuscular disorders,
peripheral nervous system disorders, dermatomyaositis and polymyositis, inherited, metabolic, endocrine,
and toxic myopathies, myasthenia gravis, periodic paralysis, mental disorders including mood, anxiety,
and schizophrenic disorders, seasonal affective disorder (SAD), akathesia, amnesia, catatonia, diabetic
neuropathy, tardive dyskinesia, dystonias, paranoid psychoses, postherpetic neuralgia, Tourette's
disorder, progressive supranuclear palsy, corticobasal degeneration, and familial frontotemporal
dementia; an autoimmune/inflammatory disorder such as acquired immunodeficiency syndrome (AIDS),
Addison’s disease, adult respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis,

anemia, asthma, atherosclerosis, autoimmune hemolytic anemia, autoi thyroiditis, autoi
polyendocrinapathy-candidiasis-ectodermal dystrophy (APECED), bronchitis, cholecystitis, contact
dermatitis, Crohn's disease, atopic dermatitis, dermatomyositis, diabetes mellitus, emphysema, episodic
lymphopenia with tymphocytatoxins, erythroblastosis fetalis, erythema nodosum, atrophic gastritis,
glomerulonephritis, Goodpasture’s syndrome, gont, Graves® disease, Hashimoto's thyroiditis,
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hypereosinophilia, irritable bowel syndrome, multiple sclerosis, myasthenia gravis, myocardial or
pericardial inflammation, osteoarthritis, osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s
syndrome, rhenmatoid arthritis, scleroderma, Sjdgren’s syndrome, systemic anaphylaxis, systemic lupus
erythematosus, systemic sclerosis, thrombocytopenic purpura, ulcerative colitis, uveitis, Werner
syndrome, complications of cancer, hemodialysis, and extracorporeal circulation, viral, bacterial,
fungal, parasitic, protozoal, and helminthic infections, and trauma; a developmental disorder such as
renal twbular acidosis, anemia, Cushing’s syndrome, achondroplastic dwarfism, Duchenne and Becker
muscular dystrophy, epilepsy, gonadal dysgenesis, WAGR syndrome (Wilms’ tumor, aniridia,
genitourinary abnormalities, and mental retardation), Smith-Magenis syndrome, myelodysplastic
syndrome, hereditary mucoepithelial dysplésia, hereditary keratodermas, hereditary neuropathies such
as Charcot-Marie-Tooth disease and neurofibromatosis, hypothyroidism, hydrocephalus, seizure
disorders such as Syndenharn's chorea and cerebral palsy, spina bifida, anencephaly, craniorachischisis,
congenital glaucoma, cataract, and sensorineural hearing loss; an endocrine disorder such as a disorder
of the hypothalamus and/or pituitary resulting from lesions such as a primary brain tumor, adenoma,
infarction associated with pregnancy, hypophysectomy, aneurysm, vascular malfosmation, thrombosis,

“infection, immunological disorder, and complication due to head trauma; a disorder associated with

hypopituitarista including hypogonadism, Sheehan syndrome, diabetes insipidus, Kallman’s disease,
Hand-Schuller-Christian disease, Letterer-Siwe disease, sarcoidosis, empty sella syndrorme, and
dwarfism; a disorder associated with hyperpituitarism including acromegaly, giantism, and syndrome of
inappropriate antidiuretic hormone (ADH) secretion (SIADH) often caused by benign adenoma; a
disorder associated with hypothyroidism including goiter, myzedema, acute thyroiditis associated with
bacterial infection, subacute thyroiditis associated with viral infection, autoimmune thyrofditis
(Hashimoto’s disease), and cretinism; a disorder associated with hyperthyroidism including
thyrotoxicosis and its various forms, Grave’s disease, pretibial myxedema, toxic nmltinodular goiter,
thyroid carcinoma, and Phumimer’s disease; a disorder associated with hyperparathyroidism including
Conn disease (chronic hypercalemia); a pancreatic disorder such as Type 1 or Type JI diabetes mellitus
and associated complications; a disorder associated with the adrenals such as hyperplasia, carcinoma,
or adenoma of the adrenal cortex, hypertension associated with alkalosis, amyloidosis, bypokalemia,
Cushing’s disease, Liddle’s syndrome, and Arnold-Healy-Gordon syndrome, pheochromocytoma
tumors, and Addison’s disease; a disorder associated with gonadal steroid hormones such as: in
‘women, abnormal prolactin production, infertility, endometriosis, perturbation of the menstrual cycle,
polycystic ovarian disease, hyperprolactinensia, isolated gonadotropin deficiency, amenorrhea,
galactorrhea, hermaphroditism, hirsutism and virilization, breast cancer, and, in post-menopausal

women, osteoporosis; and, in men, Leydig cell deficiency, male climacteric phase, and germinal cell
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aplasia, a hypergonadal disorder associated with Leydig cell tumors, androgen resistance associated
with absence of androgen receptors, 5 a-reductase defficiency, 21-bydroxylase deficiency, and
gynecomastia, and a cell proliferative disorder such as actinic keratosis, arteriosclerosis,
atherosclerosis, bursitis, citrhosis, bepatitis, mixed connective tissue disease (MCTD), myelofibrosis,
paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythemia, and
cancers including adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma,
teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain,
breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary,
pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and nterus.
The polynucleotide sequences encoding XMES may be used in Southern or northern analysis, dot blot,
or other membrane-based technologies; in PCR téchnologies; in dipstick, pin, and multiformat ELISA-
like assays; and in microarrays utilizing fluids or tissues from patients to detect altered XMES
expression. Such qualitative or quantitative methods are well known in the ast.

In a particular aspect, the nucleotide sequences encoding XMES may be useful in assays that
detect the presence of associated disorders, particularly those mentioned above. The nucleotide
sequences encoding XMES 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 complsxcs; 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 XMES in the sample
indicates the presence of the associated disorder. Such assays may also be used to evaluate the efficacy
of a particular therapeutic treatment regimen in animal studies, in elinical trials, or to monitor the
treatment of an individual patient.

In order to provide a basis for the diagnosis of a disorder associated with expression of XMES,
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 2.
fragment thereof, encoding XMES, under conditions suitable for hybridization or ampliﬁéaﬁon.
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 nsed.
Standard vatues obtained in this manner may be compared with values obtained from samples from
patients who are symptomatic for a disorder. Deviation from standard values is used to establish the
presence of a disorder.

Once the presence of a disorder is established and a treatment protocol is initiated,
hybridization assays may be repeated on a regular basis to determine if the level of expression in the
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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 (eitber under- or
overexpressed) in biopsied tissue from an individual may indicate a predisposition for the development
of the disease, or may provide a means for detecting the disease prior to the appearance of actual
clinical symptoms. A more definitive diagnosis of this type may allow health professionals to employ
preventative measures or aggressive treatment earlier thereby preventing the development or further
progression of the cancer.

Additional diagnostic uses for oligonucleotides designed fram the sequences encoding XMES
may involve the use of PCR. These oligomers may be chemically synthesized, generated enzymatically,
or produced in vitro. Oligomers will preferably contain a fragment of a polynucleotide encoding

XMES, or a fragment of a polynucleotide complementary to the polynucleotide encoding XMES, 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 polymucleotide sequences
encoding XMES may be used to detect single nucleotide polymorphisms (SNPs). SNPs are
substitutions, insertions and deletions that ate a frequent cause of inherited or acquired genetic discase
in bumans. Methods of SNP detection include, but are not limited to, single—sh'ande;d conformation
polymorphism (SSCP) and fluorescent SSCP (fSSCP) methods. In SSCP, ofigonncleotide primers
derived from the polynucleotide sequences encoding XMES 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 fiuids, 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 nop-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 polymorphisius by comparing the sequence of individual
overlapping DNA fragments which assemble jnto a common: copsensus 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
thronghput MASSARRAY system (Sequenom, Inc., San Diego CA).

57

JP 2004-515216 A 2004.5.27



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

15

20

30

(150) JP 2004-515216 A 2004.5.27

WO 01/94587 PCT/US01/18476

Methods which may also be used to quantify the expression of XMES include radiolabeling or
biotinylating nucleotides, coamplification. of a control micleic acid, and interpolating results from.
standard curves. (Se, e.g., Melby, P.C. et al. (1993) J. Immuncl. Methods 159:235-244; Duplaa, C. et
al. (1993) Anal. Biochem. 212:229-236.) The speed of quantitation of multipie samples may be
accelerated by running the assay in a high-throughput format where the oligomer or polymcieotide of
interest is presented in various dilutions and a spectropbotometric or colorimetric response gives rapid
quantitation.

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

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

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

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

or other biological samples, The transcript image may thus reflect gene expression i vivo, as in the
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case of a tissue or biopsy sample, or in vitro, as in the case of a cell line.

Travscript images which profile the expression of the palynucleotides of the present invention
may also be used in conjunction with in vitro model systems and preclinical evaluation of

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

In one embodiment, the toxicity of a test compound is assessed by treating a biological sample
containing mucleic acids with the test compound. Nucleic acids that are expressed in the treated
‘biological sample are hybridized with one or more probes specific to the polynucleotides of the
present invention, so that transcript levels corresponding to the polynucleotides of the present
invention may be quantified. The transcript levels in the treated biological sample are compared with
levels in an untreated biological sample. Differences in the transcript Ievels between the two sampleé
are indicative of a toxic response cansed 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 patterns, or profiles, are
analyzed by quantifying the number of expressed proteins and their relative abundance under given
conditions and at a given time. A profile of a cell’s proteone may thus be generated by separating and
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analyzing the polypeptides of a particular tissue or cell type. In one embodiment, the separation is
achieved using two-dimensional gel electrophoresis, in which proteins from a sample are separated by
isoelectric focusing in the first dimension, and then according to molecular weight by sodium dodecyl
sulfate slab gel electropboresis in the second dimension (Steiner and Anderson, supra). The proteins are
visualized in the gel as discrete and uniquely positioned spots, typically by staining the gel with an agent
such as Coomassie Blue or silver or fluorescent stains. The optical density of each protein spot is
generally proportional o the level of the protein in the sample. The optical densities of equivalently
positioned protein spots from different samples, for example, from biological samples either treated ar
untreated with a test compound or therapeutic agent, are compared to identify any changes in protein
spot density refated to the treatment. The proteins in the spots are partially sequenced using, for
example, standard methods employing chemical or enzymatic cleavage followed by mass spectrometry.
The identity of the protein in a spot may be determined by comparing its partial sequence, preferably of
atleast 5 contignous amino acid residues, to the polypeptide sequences of the present invention. In
some cases, further sequence data may be obtained for definitive protein identification.

A proteomic profile may also be generated using antibodies specific for XMES to quantify the
levels of XMES expression. In one embodiment, the antibodies are used as elements on a microarray,
and protein expression levels are quantified by exposing the microarray to the sample and detecting the
Tevels of protein bound to each array element (Lueking, A. et al. (1999) Anal. Biochem. 270:103-111;
Mendoze, L.G. et al. (1999) Biotechniques 27:778-788). Detection may be performed by a variety of
methods known in the art, for example, by reacting the proteins in the sample with a thiol- or amino-
reactive fluorescent compound and detecting the amount of fluorescence bound at each array element.

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

In another embodiment, the toxicity of a test compound is assessed by treating a bioclogical
sample coptaining proteins with the test compound. Proteins that are expressed in the treated biclogical
sample are separated so that the amount of each protein can be quantified. The amount of each protein
is compared to the amount of the corresponding protein in an untreated biological sample. A difference
in the amount of protein between the two saraples is indicative of a toxic response to the test compaund
in the treated sample. Individual proteins are identified by sequencing the amino acid residues of the
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individual proteins and comparing these partial sequences to the polypeptides of the present invention.

In another embodiment, the toxicity of a test componnd is assessed by treating a biological
sample cortaining proteins with the test compound. Proteins from the biclogical 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 freated biological sample is compared with
the amount in an unireated 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.,
Bremman, T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Nati. Acad. Sci.
USA 93:10614-10619; Baldeschweiler et al. (1995) PCT application WO95/251116; Shalon, D. et al.
(1995) PCT application WQ95/35505; Helle;r, R.A. et al. (1997) Proc. Natl. Acad. Sci. USA 94:2150-
2155; and Heller, ML.J. et al. (1997) U.S. Patent No. 5,605,662.) Various types of microarrays are well
known and thoroughly described in DNA Microarrays: A Practical Approach, M. Schena, ed. (1999)
Oxford University Press, London, hereby expressly incorporated by reference.

Tn another embodiment of the invention, nucleic acid sequences encoding XMES may be used
to generate hybridization probes useful in mapping the naturally occurring genomic sequence. Either
coding or noncoding sequences may be used, and in some instances, noncoding sequences may be
preferable over coding sequences. For example, conservation of a coding sequence among members
of a multi-gene family may potentially cause undesired cross hybridization during chromosomal
mapping. The sequences may be mapped to a particular chromosome, fo a specific region of a
chromosonse, or to artificial chromosome constructions, e.g., hurnan artificial chromosomes (HACs),
yeast artificial chromosomes (YACs), bacterial artificial chromosomes (BACs), bacterial P1 .
constructions, or single chromosome cDNA libraries. (See, e.g,, Harrington, J.J. et al. (1997) Nat.
Genet. 15:345-355; Price, C.M. (1993) Blood Rev. 7:127-134; and Trask, B.J. (1991) Trends Genet.
7:149-154.) Once mapped, the nucleic acid sequences of the invention may be used to develop genetic
linkage maps, for example, which correlate the inheritance of a disease state with the inberitance of a
particular chromosome region or restriction fragment length polymorphism (RELP). (See, for
example, Lander, E.S. and D. Botstein (1986) Proc. Natl. Acad. Sci. USA 83:7353-7357.)

Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic map

data. (See, e.g., Heinz-Ulrich, et al. (1995) in Meyers, supra, pp. 965-968.) Examples of genetic map
data can be found in various scientific journals or at the Opline Mendelian Inheritance in Man (OMIM)
‘World Wide Web site. Correlation between the location of the gene encoding XMES 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.
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In sity hﬁ/bridjzaﬁon of chromaosomat preparations and physical mapping techniques, such as
linkage analysis using established chromosomal markers, may be nsed 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 chromosamal locus is not known, This information is
valuable to investigators searching for disease genes using positional cloning or other gene discovery
techniques. Once the gene or genes responsible for a disease or syndrome bave been crudely localized
by genetic linkage to a particular genomic region, e.g., ataxia-telangiectasia to 11922-23, any sequences
mapping to that area may represent associated or regulatory genes for further investigation. (See, e.g.,
Gatti, R.A. et al. (1988) Nature 336:577-580.) The nucleotide sequence of the instant invention may
also be used to detect differences in the chromosomal location due to translocation, inversion, efc.,
among normal, carrier, or affected individuals.

In another embodiment of the invention, XMES, its catalytic or immunogenic fragments, or
oligopeptides thereof can be used for screening libraries of compoun;is 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 cefl surface, or Jocated intracellularly. The formation of binding complexes
between XMES 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, targe numbers of different small test compounds are
synthesized on a solid substrate. The test compounds are reacted with XMES, or fragments thereof,
and washed. Bound XMES is then detected by methods well known in the art. Purified XMES can
also be coated directly onto plates for use in the aforementioned drug screening “cechniques.
Alternatively, non-neutralizing antibodies can be used to capture the peptide and immobilize it on a
solid support.

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

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

‘Without further elaboration, it is believed that one skilled in the art can, using the preceding

description, utilize the present invention to its fullest extent. The following embodiments are,
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therefore, to be construed as merely illustrative, and not Himitative of the remainder of the disclosure
in any way whatsoever.

The disclosures of all patents, applications and publications, mentioned above and below,
including U.S. Ser. No. 60/210,233, U.S. Ser. No. £0/213,465, and U.S. Ser. No. 60/249,019 are

expressly incorporated by reference herein.

EXAMPLES
L Construction of cDNA Libraries

Incyte cDNAs were derived from ¢cDNA Iibraries described in the LIFESEQ GOLD database
(Incyte Genomics, Palo Alto CA) and shown in Table 4, column 5. Some tissues were homogenized
and Iysed in guanidinium isothiocyanate, while others were homogenized and lysed in phenol or in a
suitable mixture of denaturants, such as TRIZOL (Life Technalogies), a monophasic salution of phenol
and guanidine isothiocyanate. The resulting lysates were centrifuged over CsCl cushions or extracted
with chloroform. RNA was precipitated from the Iysates with either isoptop;mol aor 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)-caupled paramagnetic particles (Promega), OLIGOTEX latex particles (QIAGEN,
Chatsworth CA), or an OLIGOTEX mRNA purification kit (QIAGEN). Alternatively, RNA was
isolated directly from tissue lysates using other RNA isclation 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
Tibraries. Otherwise, cDNA was synthesized and cDNA libraries were constructed with the UNIZAP
vector system (Stratagene) or SUPERSCRIPT plasmid system (Life Technologies), using the
recommended procedures or similar methods known in the art. (See, e.8., Ausubel, 1997, supra, units
5.1-6.6.) Reverse transcription was initiated using oligo d(T) or random primers. Synthetic
oligonuclectide adapters were ligated to double stranded cDNA, and the cDNA was digested with the
appropriate restriction enzyme or enzymes. For most ibraries, the cDNA was size-selected (300-1000
bp) using SEPHACRYL $1000, SEPHAROSE CL2B, or SEPHAROSE CLAB column
chromatography (Amersham Pharmacia Biotech) or preparative agarose gel electrophoresis. cDNAs
were ligated into compatible restriction enzyme sites of the polylinker of a suitable plasmid, e.g.,
PBLUESCRIPT plasmid (Stratagene), PSPORT1 plasmid (Life Technologies), PCDNAZ2.1 plasmid
(Invitrogen, Carlsbad CA), PBK-CMV plasmid (Stratagene), or pINCY (Incyte Genomics, Palo Aito
CA), or derivatives thereof. Recombinant plasmids were transformed into competent E. coli cells
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including XL1-Blue, XL1-BlueMRF, or SOLR from Stratagene or DHSa, DHI0B, or ElectroM AX.
DHI10B from Life Technologies.
1. Isolation of cDNA Clones

Plasmids obtained as described in Example I were recovered from host cefls by in vivo excision

using the UNIZAP vector systen: (Stratagene) or by cell Iysis. Plasmids were purified using at least
one of the following: a Magic or WIZARD Minipreps DNA purification system (Promega); an AGTC
Miniprep purification kit (Edge Biosystems, Gaithersburg MD); and QIAWELL 8 Plasmid, QIAWELL
8 Plus Plasmid, QTAWELL 8 Ultra Plasmid purification systems or the R.E.A.L. PREP 96 plasmid
purification kit from QIAGEN. Fallowing precipitation, plasmids were resuspended in 0.1 mil of
distilled water and stored, with or without Iyophilization, at 4°C.

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

HOI.  Sequencing and Analysis

Incyte cDNA recovered in plasmids as described in Example IT were sequenced as follows.
Sequencing reactions were processed using standard methods or high-thronghput instrumentation
such as the ABL CATALYST 800 (Applied Biosystems) thermal cycler or the PTC-200 thermal cycler
(MT 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 polynucieotides were
carried out using the MEGABACE 1000 DNA sequencing system (Molecular Dynamics); the ABI
PRISM 373 or 377 sequencing system (Applied Biosystems) in conjunction with standard ABI
protocols and base calling software; or other sequence analysis systems known in the art. Reading
frames within the cDNA sequences were identified using standard methads (reviewed in Ausubel, 1997,
supra, unit 7.7). Some of the cDNA sequences were selected for extension using the techniques
disclosed in Exampie VIIL

The polynucleotide sequences derived from Incyte cDNAs were validated by removing vector,
linker, and poly(A) sequences and by masking ambiguous bases, using algorithms and programs based
on BLAST, dynamic programming, and dinuclectide nearest neighbor analysis. The Incyte cDNA
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sequences or translations thereof were then queried against a selection of public databases such as the
GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases, and BLOCKS, PRINTS,
DOMO, PRODOM, and hidden Markov model (HMM)-based protein family databases such as PEAM.
(HMM is a probabilistic approach which anatyzes consensus primary structures of gene families.
See, for example, Eddy, S.R. (1996} Curr. Opin. Struct. Biol. 6:361-365.) The queries were
performed using programs based on BLAST, FASTA, BLIMPS, and HMMER. The Incyte cDNA
sequences were assembled to produce full length polynucieotide sequences. Alternatively, 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 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 palypeptide sequences were subsequently
analyzed by querying against databases such as the GenBank protein databases (genpept), SwissProt,
BLOCKS, PRINTS, DOMO, PRODOM, Prosite, and hidden Markov model (HMM)-based protein
family databases such as PFAM. Full length polynucleotide sequences are also analyzed using
MACDNASIS PRO software (Hitachi Software Engineering, South San Francisco CA) and
LASERGENE software (DNASTAR). Polynucleotide and polypeptide sequence alignments are
generated using default parameters specified by the CLUSTAL algarithm as incorporated into the
MEGALIGN multisequence alignment program (DNASTAR), which also calculates the percent
identity between aligned sequences.

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

The programs described above for the assembly and analysis of full length polynucleotide and
polypeptide sequences were also used to identify polynucleotide sequence fragments from SEQ ID
NO:10-18. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization and
amplification technologies are described in Table 4, colummn 4.
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Iv. Identification and Editing of Coding Sequenées from Genomic DNA.

Putative extracellular messengers were initiafly identified by running the Genscan gene
identification program against public genomic sequence databases (e.g., gbpri and gbhtg). Genscanis a
general-purpose gene identification program which analyzes genomic DNA sequences from a variety of
organisms (See Burge, C. and S. Karlin (1997) J. Mcl. Biol. 268:78-94, and Burge, C. and S. Karlin
(1998) Curr. Opin. Struct. Biol. 8:346-354). The program concatenates predicted exons to form an
assembled cDNA sequence extending from a methionine o a stap codon. The output of Gepscan is a
FASTA database of polynucleotide and polypeptide sequences. The maximum range of sequence for
Genscan to analyze at once was set to 30 kb, To determine which of these Genscan predicted cDNA
sequences encode extracellular messengers, the encoded polypeptides were analyzed by querying against
PFAM models for extracellular messengers. Potential extracellular messengers were also identified by
homology to Incyte cDNA sequences that had been annotated as extracellular messengers. These
selected Genscan-predicted sequences were then compared by BLAST analysis to the genpept and gbpri
public databases. Where necessary, the Genscan-predicted sequences were then edited by comparison
ta the top BLAST hit from genpept to correct errors in the sequence predicted by Genscan, such as
extra or omitted exons. BLAST analysis was also used to find any Incyte cDNA or public cDNA
coverage of the Genscan-predicted sequences, thus providing evidence for transcription. When Incyte
cDNA coverage was available, this information was used to correct or confirm the Genscan predicted
sequence. Full length polynuclectide sequences were obtained by assembling Genscan-predicted coding
sequences with Incyte cDNA sequences and/or public cDNA sequences using the assembly process
described in Example 111 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 IV. Partial cDNAs assembled as described in Example IIT were mapped
to genomic DNA and parsed into clusters containing related cDNAs and Genscan exon predictions from
ane 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 1o 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
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be brought togsther, bridged by ¢cDNA sequence. Intervals thus identified were then “stitched” together
by the stitching algorithm in the order that they appear along their parent sequences to generate the
Tongest possible sequence, as well as sequence variants. Linkages befween 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 sequences were translated and compared by BLAST analysis to the genpept and gbpri public
databases. Incorrect exons predicted by Genscan were corrected by comparison to the top BLAST hit
from genpept. Sequences were furtber extended with additional cDNA sequences, or by inspection of
genomic DNA, when necessary.
“Stretched” Sequenc

Partial DNA sequences were extended to full length with an algorithm based on BLAST
analysis. First, partial cDNAs assembled as described in Exaniple 1T were queried against public
databases such as the GenBank primate, rodept, mammalian, vertebrate, and eukaryote databases using
the BLAST program. The nearest GenBank protein homolog was then compared by BLAST analysis
1o either Incyte cDNA sequences or GenScan exon predicted sequences described in Example IV. A
chimeric protein was generated by using the resultant high-scoring segment pairs (HSPs) to map the
translated sequences onto the GenBank protein homolog. Insertions or deletions may occur in the
chimeric protein with respect to the original GenBank protein homolog. The GenBank protein hamolog,
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 bomologous genomic sequences. The resultant stretched sequences were examined to
determine whether it contained a complete gene,
VI.  Chr al Map of XMES Encoding Poly

The sequences which were used to assemble SEQ ID NO:10-18 were compared with
sequences from the Incyte LIFESEQ database and public domain databases using BLAST and other
implementations of the Smith-Waterman algorithm. Sequences from these databases that matched
SEQ ID NO:10-18 were assembled into clusters of contiguous and overlapping sequences using
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genetic mapping data available
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for
Genome Research (WIGR), and Généthon were used to determine if any of the clustered sequences
had been previously mapped. Inclusion of 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-
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arm. (The centiMorgan (¢cM) is a unit of I 1t based on recombination frequencies between

chromosomal markers. On average, 1 ¢cM is roughly equivalent to 1 megabase (Mb) of DNA in
humans, although this can vary widely due to hot and ccld 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/genemapy), can be employed to determine if previously identified
disease genes map within or in proximity to the intervals indicated above.

In this manner, SEQ ID NO: 16 was mapped to chromosome 2 within the interval from
190.80 to 197.60 centiMorgans, '

VIL.  Analysis of Pelynucleotide Expression

Northern analysis is a laboratory technigne used to detect the presence of a transcript of a gene
and involves the hybridization of a labeled nucleotide sequence to 2 membrane on which RNAs from a
particular cell type or tissue have been bound. (See, e.g., Sambrook, supra, chi. 7; Ausubel (1995)
supra, ch. 4 and 16.)

Analogous computer technigues applying BLAST were used to search for identical or refated
molecules in cDNA databases such as GenBank or LIFESEQ (Incyte Genomics). This analysis is
much faster than multiple membrane-based hybridizations. In addition, the sensitivity of the computer
search can be modified to determine whether any particuiar 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 @ normalized valtue between 0 and 100, and is calculated
as follows: the BLAST score is multiplied by the percent nucleotide identity and the product is divided
by (5 times the length of the shorter of the two sequences). The BLAST score is calculated by
assigning a score of +3 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
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"70% overlap at one end, or by 88% identity and 100% overlap at the other. A product score of 50 is
produced either by 100% identity and 50% overlap at one end, or 79% identity and 100% overlap.

Alternatively, polynucieotide sequences encoding XMES 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 IfT). Each cDNA sequence is derived
from a cDNA fibrary constructed from. a human tissue. Each human tissue is classified into one of the
following organ/tissue categories: cardiovascular system; connective tissue; digestive system;
embryonic structures; endocrine system; exocring glands; genitalia, female; genitalia, male; germ cells;
hemic and immune system; liver; musculoskeletal system; nervous system; pancreas; respiratory
system; sense organs; skin; stomatognathic system; unclassified/mixed; or urinary fract. The number of
Iibraries in each category is counted and divided by the total number of libraries across all categories.
Similarly, each human tissue is classified into one of the following disease/condition categories: cancer,
cell line, developmental, inflammation, neurclogical, trauma, cardiovascular, pooled, and other, and the
number of Jibraries 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 XMES. cDNA sequences and cDNA library/tissue information are found in the LIFESEQ
GOLD database (Incyte Genomics, Palo Alto CA).

VIIL. Extension of XMES Enceding Polynucleotides

Full length polynucleotide sequences were also produced by extension of an appropriate
fragment of the full length molecule using oligomucleotide primers designed from this fragment. One
primer was synthesized to initiate 5’ extension of the known fragment, and the other primer was
synthesized to initiate 3’ extension of the known fragment. The injtial 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 Tibraries 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 nsing the PTC-200 thermal cycler (MJ Research, Inc.). The reaction
mix contained DNA template, 200 nmol of each primer, reaction buffer containing Mg?*, (NH,),SO,.
and 2-mercaptoethanol, Taq DNA polymerase (Amersham Pharmacia Biotech), ELONGASE enzyme
(Life Technalogies), 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,
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2 min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage at 4°C. Inthe
alternative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C, 3 min; Step 2:
94°C, 15 sec; Step 3: 57°C, 1 min; Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times;
Step 6: 68°C, 5 min; Step 7: storage at 4°C.

The concentration of DNA in each well was determined by dispensing 100 ul PICOGREEN
quantitation reagent (0.25% (v/v) PICOGREEN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 pl of undiluted PCR product into each well of an opaque fluorimeter plate (Corning Costar,
Acton MA), alfowing 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 gquantify the
conceptration of DNA. A § ul to 10 1 aliquot of the reaction mixture was analyzed by electrophoresis
ona 1 % agarose gel to determine which reactions were successful in extending the sequence.

The extended mucleotides were desalted and concentrated, transferred to 384-well plates,
digested with CviJI cholera virus endonuclease (Molecular Biology Research, Madison W1), and
sonicated or sheared prior to religation into pUC 18 vector (Amersham Pharmacia Biotech). For
shotgun sequencing, the digested nucleotides were separated on low concentration (0.6 to 0.8%) agarose
gels, fragments were excised, and agar digested with Agar ACE (Promega). Extended clones were
religated using T4 ligase (New England Biolabs, Beverly MA) into pUC 18 vector (Amersham
Pharmacia Biotech), treated with Pfu DNA polymerase (Stratagens) 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 (Stratagens) with the following parameters: Step 1:
94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72°C, 2 min; Step 5: steps 2, 3, and 4
repeated 29 times; Step 6: 72°C, 5 min; Step 7: storage at 4°C. DNA was quantified by PICOGREEN
reagent (Molecular Probes) as described above. Samples with low DNA recoveries were reamplified
using the same conditions as described above. Samples were diluted with 20% dimethysulfoxide (1:2,
v/v), and sequenced using DYENAMIC energy transfer sequencing primers and the DYENAMIC
DIRECT kit (Amersham Pharmacia Biotech) or the ABI PRISM BIGDYE Terminator cycle
sequencing ready reaction kit (Applied Biosystems).

In like manner, full length polymucleotide sequences are verified using the above procedure or
are used to obtain 5' regulatory sequences using the above procedure along with oligonucleotides
designed for such extension, and an appropriate genomic Iibrary.

IX.  Labeling and Use of Individual Hybridization Probes
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Hybridization probes derived from SEQ ID NO:10-18 are employed to screen cDNAS, genomic
DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base pairs, is
specifically described, essentially the same procedure is used with larger mucleotide fragments,
Oligomucleotides are designed using state-of-the-art software such as OLIGO 4.06 software (National
Biosciences) and labeled by combining 50 pmol of each oligomer, 250 Ci of [y-*?P] adenosine
triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase (DuPont NEN, Boston
MA). The labeled oligonucleotides are substantially purified using a SEPHADEX G-25 superfine size
exclusion dextran bead column (Amersham Pharmacia Biotech). An aliquot containing 107 counts per
minute of the labeled probe is nsed in a typical membrane-based hybridization analysis of human
genomic DNA digested with one of the following endonucleases: Ase I, Bgl IT, EcoRI, Pst I, Xba I, or
Pyu 1Y (DuPont NEN).

The DNA from each digest is fractionated on a 0.7% agarose gel and transferred to nylon.
membranes (Nytran Plus, Schieicher & Schueil, 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 dodecy! sulfate.
Hybridization patterns are visualized using antoradiography or an alternative imaging means and
compared. ’

X. Microarrays

The linkage or synthesis of atray elements upon a microarray can be achieved utilizing
photolithography, piezoelectric printing (ink-jet printing, See, €.g., Baldeschweiler, supra.), mechanical
microspotting technologies, and derivatives thereof. The substrate in each of the aforementioned
technologies should be uniform and solid with a non-porous surface (Schena (1999), supra). Suggested
substrates include silicon, silica, glass slides, glass chips, and silicon wafers. Alternatively, a procedure
analogous to a dot or slot blot may afso be used to arrange and link elements to the surface of a
substrate using thermal, UV, chemical, or mechanical bonding procedures. A typical array may be
produced using available methods and machines well known to those of ordinary skifl 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 welt known in the art such as LASERGENE software (DNASTAR). The array
elements are hybridized with polymzcleotides in a biological sample. The polynucleotides in the

biological sample are conjugated to a fluorescent labe} or other molecular tag for ease of detection,
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After hybridization, nonhybridized nucleotides from the biclogical sample are removed, and a
fluarescence scanner is used to detect hybridization at each array element. Alternatively, laser
desorbtion and mass spectrometry may be used for defection of hybridization. The degree of
complementarity and the relative abundance of each polynucleotide which hybridizes to an element on
the microarray may be assessed. In one embodiment, microarray preparation and usage is described in
detail below.

Tissue or Cell Sample Preparation

Total RNA is isolated from tissue samples using the guanidinium thiocyanate method and
poly(A)* RNA is purified using the oligo-(dT) cellulose method. Each poly(A)* RNA sample is
reverse transcribed using MMLYV reverse-transcriptase, 0.05 pg/ul oligo-(dT) primer (21mer), 1X first
strand buffer, 0.03 units/ul RNase inhibitor, 500 uM GATP, 500 uM dGTP, 500 uM dTTP, 40 pM
dCTP, 40 uM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Pharmacia Biotech). The reverse
transcription réaction is performed in a 25 10! 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 ag 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 combining, both reaction samples are ethanol precipitated
using 1 mi of glycogen (1 mg/mt), 60 ml sodium acetate, and 300 ml of 100% ethanol. The sample is
then dried to completion using a SpeedVAC (Savant Instruments Inc., Holbrook NY) and
resuspended in 14 1 5X §SC/0.2% SDS.

Microarray Preparation

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

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

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

Microarrays are UV-crosslinked using a STRATALINKER UV-crosslinker (Stratagene).
Microarrays are washed at room temaperature 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 pi of sample mixture consisting of 0.2 pg each of Cy3 and
CyS5 labeled cDNA synthesis products in 5X SSC, 02% SDS hybridization buffer. The sample
mixtare is heated to 65°C for 5 minutes and is aliquoted onto the microarray surface and cov‘ered with
an 1.8 cm? coverslip. The arrays are transferred to a waterproof chamber having a cavity just slightly
larger than a microscope slide. The chamber is kept at 100% bumidity internally by the addition of
140 pl of 53X SSC in a comner of the chamber. The chamber containing the arrays is incubated for
about 6.5 hours at 60°C, The arrays are washed for 10 min at 45°C in a first wash buffer (1X SSC,
0.1% SDS), three times for 10 minutes each at 45°C in a second wash buffer (0.1X SSC), and dried.
Detection

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

In two separate scans, a mixed gas multiline laser excites the two fiuoraphores 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 photommltiplier tubes are used to filter the signals. The
emission maxima of the fluorophores used are 565 nm for Cy3 and 650 nm for Cy5. Each array is
typically scanned twice, one scan per fluorophore using the appropriate filters at the laser source,
aithough the apparatus is capable of recording the spectra from both fluorophores simultaneousty.

The sensitivity of the scans is typically calibrated using the signal intensity generated by a

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

The output of the photomultiplier tube is digitized using a 12-bit RTI-835H analog-to-digital
(A/D) conversion board (Analog Devices, Inc., Norwood MA) installed in an IBM-compatible PC
computer. The digitized data are displayed as an image where the signal intensity is mapped using a
linear 20-color transformation to a pseudocoler 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 averlapping
emission spectra) between the fluorophores using each fluorophare’s emission spectrum.

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

XI.  Compl y Polynucleotid

Sequences complementary to the XMES-encoding sequences, or any parts thereof, are used to
detect, decrease, or inhibit expression of naturally occurring XMES. 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 oligonucieotides are designed using OLIGO
4.06 software (National Biosciences) and the coding sequence of XMES. To inhibit transcription, a
complementary oligonucleotide is designed from the most unique 5’ sequence and used to prevent
promoter binding to the coding sequence. To inhibit translation, a complementary oligomucleatide is
designed to prevent ribosomal binding to the XMES-encoding transcript.

XII.  Expression of XMES

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

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

. Examples X VI, and XVII where applicable.

XIII.  Functional Assays

XMES function is assessed by expressing the sequences encoding XMES at physiologically
elevated Jevels 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 cytomegaloviras promoter. 5-10 ug of recombinant vector are transiently transfected info a
human cell line, for example, an endothelial or hematopoietic cell line, using either liposome
formulations or electroporation. 1-2 pg of an additional plasmid containing sequences encoding a
marker protein are co-transfected. Expression of a marker protein provides a means to distinguish
transfected cells from nontransfected cells and is a reliable predictor of cDNA expression from the
recombinant vector. Marker proteins of choice include, e.g., Green Fluorescent. Protein (GFP;
Clontech), CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM), an automated, laser optics-
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based technique, is used to identify transfected cells expressing GFP or CD64-GFP and to evaluate the
apoptotic state of the cells and other cellular properties. FCM detects and quantifies the uptake of
fluorescent molecules that diagnose events preceding or coincident with cell death. These events include
changes in nuclear DNA content as measured by staining of DNA with propidium iodide; changes in
cell size and granularity as measured by forward light scatter and 90 degree side light scatter; down-
regulation of DNA synthesis as measured by decrease in bromodeoxyuridine uptake; alterations in
expression of cell surface and intracellular proteins as measured by reactivity with specific antibodies;
and alterations in plasma membrane composition as measured by the binding of fluorescein-conjugated
Amnexin V protein to the cell surface, Methods in flow cytometry are discussed in Ormerod, M.G.
(1994) How Cytometry, Oxford, New York NY.

The influence of XMES on gene expression can be assessed using highly purified populations

of cells transfected with sequences encoding XMES 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 nsing
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 XMES and other genes of inferest can be analyzed by northern-analysis or
microarray techniques.

XIV. Production of XMES Specific Antibodies

XMES substantially purified using polyacrylamide gel electrophoresis (PAGE; see, e.2.,
Harrington, M.G. (1990) Methods Enzymol. 182:488-495), or other purification technigues, is used to
immunize rabbits and to produce antibodies using standard protocols.

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

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

Naturally occurring or recombinant XMES is substantially purified by immunoaffinity
chromatography using antibodies specific for XMES. An immunoaffinity column is constructed by
covalently coupling anti-XMES 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 XMES are passed over the immunoaffinity cohmmn, and the column is
washed under conditions that allow the preferential absorbance of XMES (e.g., high ionic strength
buffers in the presence of detergent). The column is eltted under conditions that disrupt
antibody/XMES binding (&.g., a buffer of pH 2 to pH 3, or a high concentration of a chaotrope, such ag
urea or thiocyanate ion), and XMES is collected.

XVI. Identification of Molecules Which Interact with XMES )

XMES, or biologically 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
previousty arrayed in the wells of a multi-well plate are incubated with the labeled XMES, washed, and
any wells with labeled XMES complex are assayed. Data obtained using different concentrations of
XMES are used to calculate values for the number, affinity, and association of XMES with the
candidate molecules.

Alternatively, molecules interacting with XMES 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).

XMES may also be nsed 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).

XVII. Demonstration of XMES Activity

An assay for XMES-1 activity measures its inhibitory activity on Hepatocyte Growth Factor
(HGF) activator. Inthis assay, HGF activator (450 ng/ml) is mixed with various concentrations of
pwified XMES-1 in PBS containing 0.05% CHAPS and incubated at 37 degrees C for 30 minutes to
form an enzyme-inhibitor complex. The remaining HGF-converting activity in the mixture is measured
by the addition of equal amounts of single chain HGF (sc-HGF) (1.5 pg/ml in PBS containing 0.05%
CHAPS) and dextran sulfate (100 mg/mil, MWCO=500,000, Sigma) followed by further incubation for
2 houss, and subsequent analysis by SDS-PAGE under reducing gel conditions. The gel is stained with
coomassie blue and the amounts of sc-HGF and the heterodimeric form are measured by scanning the
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stained bands. The inbibitory activity of XMES-1 against HGF activator is estimated by calculating
the ratio of the remaining single chain form o total HGF (Shimomura, T. et al. (1997) J. Biol. Chem.
272:6370-6376).

An assay for XMES activity measures cell proliferation as the amount of newly initiated DNA
synthesis in Swiss mouse 3T3 cells. A plasmid containing potynucleotides encoding XMES is
transfected into quiescent 3T3 cultured cells using methods well known in the art. The transiently
transfected cells are then incubated in the presence of [PH]thymidine, a radioactive DNA Precursor.
‘Where applicable, varying amounts of XMES ligand are added to the transfected cells. Incorporation
of PHlthymidine 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.

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

claims.
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‘What is claimed is:

1. Anisolated polypeptide selected from the group consisting of:

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

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

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

d) an immmnogenic fragment of & polypeptide having an amino acid sequence selected from
the group consisting of SEQ ID NQO:1-9.

2. Anisolated polypeptide of claim 1 selected from the group consisting of SEQ ID NO:1-9.
3. Anisolated polynucleotide encoding a polypeptide of claim 1.
4. Anisolated polynucleotide encoding a polypeptide of claim 2.

5. Anisolated polynuclectide of claim 4 selected from the group consisting of SEQ ID
NO:10-18.

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

polynucieotide of claim 3.
7. A cell transformed with a recombinant polynucleotide of claim 6.
8. A transgenic organism comprising a recombinant polynucleotide of claim 6.

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

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

b) recovering the polypeptide so expressed.

JP 2004-515216 A 2004.5.27
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10. An isolated antibody which specificaily binds to a polypeptide of claim 1.

11. Anisolated polynucleotide selected from the gronp consisting of:

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

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

) apolynucleotide complementary to a polynucleotide of a),

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

¢) an RNA equivalent of a)-d).

12. Anisolated polynucleotide comprising at least 60 contignous nucleotides of a
polynucieotide of claim 11.

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

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

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

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

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

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

b) detecting the presence or absence of said amplified target polynucleotide or fragment

thereof, and, optionally, if present, the amount thereof.

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

excipient.

JP 2004-515216 A 2004.5.27
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17. A composition of claim 16, wherein the polypeptide has an amino acid sequence selected
from the group consisting of SEQ [D NO:1-9.

18. A method for treating a disease or condition associated with decreased expression of
functional XMES, comprising administering to a patient in need of such treatment the composition of
claim 16.

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

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

b) detecting agonist activity in the sample.

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

a pharmaceutically acceptable excipient.

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

claim 20.

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

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

b) detecting antagonist activity in the sample.

23. A composition comprising an antagonist compound identified by a method of claim 22

and a pharmaceutically acceptable excipient.

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

XMES, comprising administeting to a patient in need of such treatment a composition of claim. 23.

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

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

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

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

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

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

27. Amethod for screening a compound for effectiveness in altering expression of a target
polynucleotide, wherein said target polynucleatide comprises a sequence of claim 5, the method
comprising:

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

b) detecting altered expression of the target polynucleotide, and

©) comparing the expression of the target polynucleotide in the presence of varying amounts of
the compound and in the absence of the compound.

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

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

b) hybridizing the nucleic acids of the treated biological sample with a probe comprising at
Teast 20 contiguous nucleotides of a polynucleotide of ¢laim 11 under conditions whereby a specific
hybridization complex is formed between said probe and a target polynucleotide in the biological
sample, said target polynucleotide comprising a polynucleotide sequence of a palynucleotide of claim
11 or fragment thereof,

¢) quantifying the amount of hybridization complex; and

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

compound.
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29. A diagnostic test for a condition or disease associated with the expression of XMES in a
biological sample comprising the steps of:

a) combining the biological sample with an antibody of claim 10, under conditions suitable
for the antibody to bind the polypeptide and form an antibody:polypeptide complex; and

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

of the polypeptide in the biological sample.

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

b) asingle chain antibody,

¢) aFab fragment,

d) aF(ab"), fragment, or

¢) ahumanized antibody.

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

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

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

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

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

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

b) isolating antibodies from said animal; and
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¢} screening the isolated antibodies with the polypeptide, thereby identifying a polyclonal
antibody which binds specifically to a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9.

36. An antibody produced by a method of claim 35.
37. A composition comprising the antibody of claim 36 and a suitable carrier.

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

a) immunizing an animal with a polypeptide having an amino acid sequence selected from
the group consisting of SEQ ID NQ:1-9, or an immunogenic fragment thereof, under conditions to
elicit an antibody response;

b) isolating antibody producing cells from the animal;

¢) fusing the antibody producing cells with immortalized cells to form monoclonal antibody-
producing hybridoma cells;

) culturing the hybridoma cells; and

&) isolating from the culture monoclonal antibody which binds specifically to a polypeptide

having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9.
39. A monoclonal antibody produced by a method of claim 38.
40. A composition comprising the antibody ‘of claim 39 and a suitable carrier.

41, The antibody of claim 10, wherein the antibody is produced by screening a Rab

expression library.

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

43. A method for detecting a polypeptide baving an amino acid sequence selected from the
group consisting of SEQ ID NO:1-9 in a sample, comprising the steps of:

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

103
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b) detecting specific binding, wherein specific binding indicates the presence of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-9 in
the sample.

44. A method of purifying a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-2 from a sample, the method comprising:

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

b) separating the antibody from the sample and obtaining the purified polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-9.

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

46.

>

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

&

=

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

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

49,

)

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

S

S

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

51.

—

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

53.

Y

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

54. A polynucleotide of claim 11, camprising the polynucleatide sequence of SEQ ID
NO:10.

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

104
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. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 11, comprising the polymucleotide sequence of SEQ ID

. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID

. A polynucleotide of claim 11, comprising the potynucleotide sequence of SEQ ID

105
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<120> EXTRACELLULAR

<130> PF-0780 PCT

<140> To Be Assigned
<141> Herewith

<150> 60/210,233; 60/213,465;
<151> 2000-06-06; 2000-06-23;

<160> 18 °
<170> PERL Program

<210> 1

<211> 304

<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 165736&8CD1

<400> 1

Met

Cys

Asp

val
Gly
Ala
Gly
Thxr

Phe

Leu Pro Pro Pro Arg
Leu Leu Leu Lea val
Pro Ser Pro Gly Pro
Leu Ala Glu €ly Glu
Ala Als Pro Arg Gly
Gly Cys Cys Trp Glu
Lsu Asp Pro Ser Ala
Glu Cys Arg Leu Asp
Pre Glu Pro Leu Cys
Ser Asp Gly His Thr
Ala Arg Ala Axg Pro
Pro Cys Glu Ser Gly
Trp Asn Val Thr Gly

Ala Tyr Pro Met Ala

Pro
val
Asp
cly
cys
Cys
His
Thr
Ala
Tyx
Asp
Pro
Gln

Ser

ala
Leu
‘;‘yr
cys
Lew
Ala

Phe

Gln
Asp

Ile

ala
Thr
Leu
Ala
Ala
Asn
Tyr
Gly
Axg
Gln
Asn
Ile
val

clu

60/249,019
2000-11-14

145
Leu
160
Val
175

180
Trp

117

Leu

Pro

Cys
Axg
Glu

His

Gln
cys
Thr
Ser
Fhe

Arg

Ala
Pro
Gly
Arg
val
Gly
Cys
Ser
Ser
Arg
val
His
Gly

Lys

Leu

Trp
Pro
Axg

Gln

Pro
Cys

ASP

Pro
Gly
Met
Glu
Asp

Leu

Gly
Leu
Gln
His
Tyr
Glu

cly
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Asp

asp

Ile
Gly
Ala
Asn
Thr
Leu

Asp

<210> 2

<211>
<212>
<213>

<220>

<221>
<223>

<400> 2

Met
1
Ile

Met

Asp

Thr

Gly

val

Ser
Leu
Gly
Thr
Gly
cys
Asp
Ser
val
Gln
Val
6ln
sy
Asp
Ile
Thr
Pro
Ala
Cys
Ile

His

Gln
Gly
val
Ala
Pro
Asn

Tyr

1438
PRT
Homo sapiens

Sexr
Leu
Leun
Arg
Deu
Leu
Cys
Ser
Leu
Arg
Pro
Ala
Asn
Ala
cys
Gly
Gly

Tyx
Thr

Thr

Pro
arg
Leu
Asp
Leu

Tyr

Thr
Gly
Pro
Ser
Leu
Ser

Ala

Met
Pro
Thr
Met
Ser

Glu

Glu
Asp
Leu

Gly

200
Pro
215
Gln
230
Pro
245
Gly
260
Gln
275
Val
290

misc_Ffeature
Incyte ID Ne:

Leu
5

Leu

Pro

Asn

Glu

Asp
Glu
Glu
Glu
sex

Glu

4023972CD1

His
Leu

Gln

Asp

Asn
Ser
Phe

Ser

Sex
Leu
Trp
Ser
Leu
Asp
Ala
Leu
Gly

Asp

Phe
Arg
Cys
Asp
Lys
Len
val
Gln
Lys

aAla

val
Gly
Ala
Phe
Asp
Gly
val
Met
Glu
Val
Pro
ys
Leu
Gly
Gly
Leu
Met
Ala
Asn
Thy

Asp

Pro
Val
Gly
Ala
Thr

Glu

Phe

Leu

Gly
Leu
Glu
His
Cys
Met

Thr

Pro
Trp
Tyxr

205
His
220
Thr
235

250
Pro
265
aly
280
Ala
295

val

217

Thr

Deu
Lys
Gly

Asn
Arg

Ser

Ser
Trp
Arg
Ser
Pro

Ser

Leu
Gly
ATy
Thr
Val

Leu

Thr
Deu
Arg
Cys
Cys
Asp
Gln
cly
Ser
Asn

Leu

val
Leu
cys
Leu
Gln

Glu

Lys
Leu
Trp
Asn
w El
Arg
Gln
Arg
Glu
Phe
Leu
Asp
Gly
Glu
Asp
Val
Gly
Ser
Ser
Gly
Ala

Gln
Gln
Leu
Thr
Leu

Glu

Val
Glu
Asp
val
Asp
Phe
val
Lew
Leu
Leu
Asp
Leu
Val
Asn
cys
Ser
Arg
Glu
Ser
=

Leu

(199)

210
Phe
225
Ile
240
cely
255
val
270

285
Asn
300

165
Lys
180
Gln
195

210
Ser

255

PCT/US01/18476

JP 2004-515216 A 2004.5.27



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

WO 01/94587

Asp

Glu

val
Thr

ser

Gly
Ala
His
val
Thr
ser
Gly
Glu
Tyr
Pro

Trp

ser
Sexr
Gly
Deu
Asp
Glu

Ser

Gly
Tyr
Ris
Ala
Thr
Asn
Glu
Thr

asp

Ala
Ile
Asp
Asp
Mel
Thr
Cys
Leu
cly
Ile

Asn

Arg
Ala
Gly
Asp
Gly

Gly

Trp
Leu
Met
Ala
Lys
Tyr
Asp
Thr
Tyr
Leu
Leu

Thr

Asp

val
val
Val
Gly
Len
Ala
Leu
Ser
Glu

Asn

Pro
Lys
val
Ser

Gly

Glu
Leu
Thr
Phe
Gln
Lys
Asp
Trp
Gly

clu

Arg
Asp
Leu
Arg

Asp

Gly

Ala

725
Leu
740
Cys
755

770
Val
785
Val
800

val
Val
Thy
Thr
Asp
Pro
val
Ala
Phe

Thr

Leu
Arg
Leu
Ile
Tyr
Val
Ile
Asn
Leu
Gly
Ala

Asn
Thr
Tyr
Asp
Val
Leu
BAxg
Gly
Arg

Glu

Ile

Asn

Gly
Ile
Ser
Asp
Lys

His

Asn S

Axg

Asn

Gly
Ser
Arg
Cys
Met
val
Ala
Asp
Ile
Gln
Arg
Gly

Asn
Gly
Asn
Thr
Phe

Ser

Ile
cys
Glu
Ser
Leu
Gln
Gly
val

val

Asp
Ala
Tyx
Ser
val
TvVr
Phe
Glu
Lys
Ser
Thr
Gly
Asn
Lys
Gly

Thr

310
Leu
325
Lys
340
Leu
355
Gly
370
Phe
385
Pro
400
Lys
415
Ala
A30
Glu
445
Ala
460
Ile
475
Phe
430
Lys
505
Asn
520
Lys
535
Asp
550
Arg
565
Leu
580
cly
595
Gly
610
Lys
625
Lys
640
Pro
655
Ile
670
Arg
685
Ile
700
Fhe
715
Thr
730
cly
745

760
Leu
775
Lys

Met
805

3/17

Ser
Asn
Gln
Thr
val
Ser
Asn
Thr
val
Ile
Phe

His

Tyr
Thr
Gln
Thr
Gly
Ile
Val
Ile
Ser
Lys
Asp
Ala
Met
Phe
Axg
val

Ser

Leu

Gly

Gly
Asp
Val
Gln
Gly
Asn
Asp
Lys
ala
Ser
Asp
Gly
Lys

Leu

Cys

Asn

Ser
Pro
Met
Asp
Lys
Sex
Asn
Lys

Asp

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

Leu

315
Phe
330
Ala
345

360
Asp
375
ser
390

405
Arg
420
Lys
435
Leu
450
Pro
465
Arg
480
Pro
495
Asp
510
Leu

570
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arg
Axg

Ser

Phe
Arg

Lys

Thr
Met

arg

Leu
Tyr
Leu
Asp
Ile
Ser
Gln
cly
Ile
Gly
val
Thr
Leu
Ser

cys

Gly
Val

Thr

Asn
Sexr
Pro
Ile
Glu
Phe
Pro
Asn
Leu
Val
Gly
Thr
Glu

Ser

Glu
Ile
Met
Ile
Ile
Leu

FPhe

Ser
Gln
Thr

Thr

Phe
Ser
Phe
Asp
Ala
Ala
Lys
Gly
Ve

Ser

Ala

His

Ser

Asp

Thxr

Lys

Ile
Pro
Leu
Glu

val

Asn
Gln
Ty
Leu
Asp
Arg
cys
Trp
Asn
cly
Thy
Asp
Phe
Asn
val

Gly

Ile
Leu
ala
val
Met
Met

Gln

Glu
Ser
Leu
Leu
Thy
Ala

Pro

Leu
Leu
Ser
val
Met
Val
Leu

Ser

Glu

Gin

Axrg
Gly
Leu
Ile
Asn
Bsn

Pro

Ser
Glu
Gly
Pro
Ala

Pro

Thr

Ser

Lys
Phe
Tyr
Asp
Ala
Gly

Asn

Gly
820
Phe
835
Ile
850
Ala
865
Lys
880

Ile

Ile

Thr

Asp

Met
Gly
Leu
Phe
Lys
Met
Ile
Lieu
Pro
Gln
Ser
Ala
Ala
Asp
Leu
Glu
cys
Cys

Pro

Leu
Arg
Ile
Asp
TYr
Gln
cln
Lys
Tyr
Asn
Ser
ser
Thr

Asp

Thr
His
cys
Gly
ser
His
Leu
val
Asn
Trp
Leu
Lys
Gln
Gly

Pro

Ala
Ile
Gla
Ile
His
Val
Leu
Asp
Asp
Ile
Ile

Th:

]

Arg

Leu

cla
Leu
Lys
Leu
Ser
Leu
FPhe
Lys
val
His

Lys

Lys
825
@ln
240
Asn
855
Arg

(201)
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Ser

His

Ala
Ser
Ala
Val
v
val
Gly

Lys

<210> 3

<211>
<212>
<213>

<220>

<221>
<223>

<400> 3

Met

Val

Asp
val
Asp
Tyr
Ile
Glu
Ile
Gly
Phe
Glu
His
Pro
Pro

Gly

<210> 4

<211>
<212>
<213>

<220>

<221>
<223>

<400> 4

Glu
Thr
Ser
Gly
Ala
ASp
Thr

Lys

208
* PRT
Homo sapilens

Ser
Leu
Ser
Leu
Arg
Ser
Leu
Ala
Arg
Ala
Arg
Gly
Gln

Pro

159
PRT
Homo sapiens

Asp
Ala
Ser
Tyr
Glu
Leu
&y
Leu
Glu
Hig
Asp
Leu
Pro

Ser

misc_feature
Incyte ID No:

Glu

140
Pro
155
Pro
170
Pro
185

200

misc_feature
Incyte ID No:

Asp
Thr
Arg
Ala
Tyr
Asn
Glu

Lys

Glu
Glu

Ala

Ty
Lys

Asp

5398353CD1

Thr
Leu
Leu
Asp
Gly

Gln

Gly
Leu
Leu

Ala

Gly
Leu
Leu
Asp
Thr
Leu
Thr
Ser

Leu

Phe
Gly
Gln
Ala
val
Lys
Ser
Leu
Glu
Leu
Arg
Leu
Gly

Ser

71234118CD1

Glu
Ala
Fhe
Gln
Gly
Ala
Arg
His
Asp
His
Gly
Pro
Ser

Pro

175
Ser
120
Ser
205

517

Phe

le

]

Cys

Val
Arg
Thr
Ile
Glu
Ser
Ser

TYT

Gly
Ala
cln
Glu
Ala
Pro
Cys
Pro
Asn
ely
Arg
Pro
Pro

Ala

Glu
Arg
Thr
Leu
Gly
Ala
Lys

val

His
val
Ala
Asp
cly
Gln
Glu
Val
Asn
Phe
Gly
Leu

Ser

Tre
Pro
Arg
His
Gln
Val

Arg

Ile

Ser

(202)
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Leu
1

Met
185
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Met Ser
1
Cys Deu
clu ¢ln
Tyr Gly
Leu Thr
Gly Thr
Leu Leu
Arg CGlu
Hig His
Val Tyr

Val Gly

<210> 5

Phe
Ser
Ber
TYyY
cys
Pro
Lien
Lys
Ile
Ile

DLen

<211> 500
<212> PRT
<213> Homo sapiens

<220>

Phe
Ser
Thr
val
Thr
Ile
Thr
Ile
Ala
Asp

Pro

<221> misc_feature
<223> Incyte ID No:

<400> 5
Met Ala
1

Pro Pro
Trp Leu
Ser Glu
Glu Phe
Glu Leu
Gly Pro
Arg Thr
Pra Ala
Ser Glu
Pro Ala
Thr Ala
Tyr Ser

Ala Thr

cly val

Val Gln

Ser

Lys
Ala
Pro
Pro
Arg
Ser
Ala
Lys
Val

Tyxr

Val
His
Ser
His
Arg
Leu
Ser
Asp
val
Arg
Pro
Gly
TYr
Axg
Ala
Leu

Glu

Asn

Thr

ser
val
Asn
2sp
Met
Ala
Asn
Cys
Txp
Leu

Gly

Thx
Cys
Leu
cGly
Lys
Val
Gly
Pro
Thr
Ser

Met

240168CDL

Glu
Leu
Ala
Leu
Gln

Gly

Ala
Trp
val
Val
Val
ser

Pro

Arg

Leu

Sexr
Arg
Ala
Sex
eln
Gly
Ser
aAla
arg
ala
Leu
cys
arg
arg
val
Glu

Leu

Ala
Thr
2sp
Met
Ser

Asp

ser
ser
AsSp

Phe

Ala
Gly
Leu
Gly
Glu
Qly
Ala

Gln
val
Gly
Lys
Ala
Gln
val
Ser

Gln

250

6/17

Sexr

FPhe

Pro
Asp
Gly
Leu

Asn

Asp
Leu
val
Ser
Asp
Ser
Tyr
Asp
Gly
Ala

Gln
Leu
Ala
Gln
@ln
Glu
Asp
Phe
Ala
Leu
Leu
Leu
Gly
Asp
Leu
Asp

Pro

Phe
Sex
Deu
Met
Asp
val
Gly
Tle

Gly

Arg
Leu
Ala
Leu

Glu

Ala
Pro
FPhe
His
Ala
Ala
Pro
His

Ser

His
Asn
Asn
Asn
Arg
Trp

Leu

Arg
Cys

Leu
Glu
Cys
Ile
Arg
Cys
Arg
Asn
Ser
Ala
Pro
Thy
Ala

Val

(203)

150

195
Pro
210
Asp
225
Ile
240
Asp
255
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Met Lys
Glu Gly
Gln Arg
Tyr Ser
Phe Cys
Gly Vval
2sn Leu
Fro Ala
Asp Ser
Pro Pro
Trp Gly
Ser Ser
Lys Gly
ala val
Leu Leu
Lys Lys

Asn Cly

<210> &

Val
Thr

Ser

Leu
Ala
Pro
Gly
Asp
Leu
Met
ala

Yet

<211> 455
<212> FRT
<213> Homo sapiens

<220>

Pro

Leu
Glu
Lys
Gly
Pro
Val
Arg

Tyr

Gln
260
Thr
275
Asp
290
Gly
305

320
Cys
335
Asp
350
Arg
365

380
Ser
385
Ser
410
Asn

Qly
440
Leu
455
Ala
470
Pro
485
Leu
500

<221> misc_feature
<223> Incyte ID No:

<400> &
Met Asp

Phe Leu
Ser Ser
Arg Lys
Gly Brg
Aryg Ala
Arg Val
Ser Ille
Ser Lys
Asp Asp

Asp Val

Thr
Trp
Ser
Glu
Glu
Gln
val
Ala
Ser
Leu

Ser

Pro
Asp
Ser
Gly
cly
Gln
Pro,
Glu
Ala
Ser

Met

Arg
5
Leu
20
Ala
35
Lys
50
Gln
65
Pro
80
His
95
Lys
110
Asn
125
His
140
Leu
155

Ser

Gln
Arg

Qly

Gly
Gln
val
Leu
Cys
Asp
Lys
Thr
Ser
Thr
Ile
Lys
Gly
Leu
Arg

Thr

Thr
Leu
sar
His
Ile
Gly
ﬁet
Gly
Gin
Glu
Ile
Glu
Glu
ey
Leu

Ser

7481107CD1

val

Thr

Thr

Leu
Gly
Leu
Gln
Pro
Ala
Tyx
Gly
Ile
Pxo

Asp

Leu
FPhe
Gly
Axg
Gln
Gln
Met
Ile
Thr
Leu

Lys

Leu
Thr
val
Thr
Asp
Ser
val
Pro
Lys
Lys
Pro
alu
His
Leuv
Arg

Glu

Ser
@ln
Ser
ala
Pro
Glu
Leu
Asn
Ser
Arg

Glu

Lys
265
val
280

295
Cys
310
Ile
325
Asp
340
Thx
355
Ser
370

385
Ary
400
val
415
Ser
430
Pro
445
Ala
460
Leu
475
clu
430

val

Lys
Arg
Pro
Pro
Ile
Ser

Val

Leu

Ser
Asp
Leu
Arg
Leu
Asp
Thr
Asp
Ala
His
Pro
Ile
Pro
Thr
Lys
Asp

Phe
Ser
Gly
Asp
Gln
Gly
Tyr
Phe
Asp
Lys

Val

His
Thr

Arg

aAla
Phe
Ala
Ala
Pro
Ser
Asp
pPhe

Glu

Leu
Ile
Met
Ser
Asp

Arg

Phe
Arg
Tyr
Gly

Leu
Ala
Ala

His

Ile
Ser
Arg
Asp
Glu
Gly
Thx
Gln
Gly
Leu

Ala

345
ser
360
Gly
375
Lys
390
Phe
405
Ser
420
ser
435
Gly
450
Leu
465
Leu
480
Ile
495

165

(204)
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Arg
Gly
Leu
Trp
Lys
Ala
Pro
Pro
Lys
Ala
Ser
Arg
Gly
Asn
Glu
Arg
Met
Pro
Asn

Cys

<210> 7
<211> 121
«212> PRT
<213> Homo sapilens

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

<400> 7

Met

1
Leu
Len
Arg
Leu
Sexr
Ile
Ala

Ala
Phe
Pro
a1y
Glu
Leu
Leu

Pro

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

Gly

Arg
Ala
Glu
Asn
Pro
Arg
Leu

Gln

Phe
Leu
ala
val
Leu
Glu
Asp
Glu
Leu
Gly
Ala
Arg
Lys
Lys
Glu
His
Ser
Lys
val

Cys

Arg
Deu
Pro
Leu
Ser
Rsp
Leu

Ile

410
Leu
425
Val
440
Arg
455

Ala
5

Ala

Gly

Ala
Gln
Leu
Val
Glu
Ala
Ser
Leu
Glu
Ala
Ala
Ala
Leu

Gly

-~ His

Pro

Pro

Pro

Lys

Pro
Leu
Asp
Trp
Deu
Arg
Leu
Len
Met
Gly
Arg
Phe
Arg
Trp
Ccys
Thr
cly
Ile

Gln

7476245CD1

cly Gly Ala

Ala

Lys
Tyr

Ala
Arg
Thr

Ser

Ala

Arg

Gly
Ala
cly
Pro
Gln
Leu

Arg

Ser

Phe

Gln
Arg
Ala
Gly
Val
Arg
Ala
Pro
Ala
cys
asp
Glu
Asn
Ser
Ser

Tyr

Arg

Ser
His
Leu
Leu
Gly

Leu

Ala
175
Pro
180

Gln ¢

205
Gly
220
Ala
235
Arg
250
Phe
265
val
280

295
Glu
310
Trp
325
Ser
340
Ser
355
Asp
370
Gly
385
His
400

415
Ile
430
alu
445

Trp
Leu
Ala
Arg
Trp
Pro
Arg
Thr
Leu
Ser
Pro
His
Lys

Iie

Ile
Pro
TYr

Mat

Gly
Leu
Arg
cly
Ala
Asp
Leu

Gln

His
Gly

Gln

Ile

Ile
Ser
Ile

val

ser
Ser
Val
Lys
Pro
Leu
Ser

Ile

Pro
Pro
Pro
Gln
Glu
Gln
val
Sex
ySe’r
Fro
Pro
Lys
Leu
Ala
Phe
Gln
Cys
hsp

val

Leu
Trp
His
Lys
His
Leu
Axrg

Leu

Pro
180
Leu
185
Ala
210
Pro
225
Leu
240
Pro
255
Arg
270
Gln
285
ala
300
Pro
315
Gly
330
Arg
345
His
360
Pro
375
Pro
390
Thr
405
Cys
420
Ala
435
Glu
450

(205)
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Lys

<210> 8
<211> 5S
<212> PRT

<213>

<220>

<221>
<223>

<400> 8
Met Thr Ala Ser Glu
1 5

Homo sapiens

misc_feature
Incyte ID No:

Val Ser, Trp Val val
20

Lys Asp Lys Leu Asn
35

Tyr Arg Gly Val Lys
50

<210> 9
<211> 54
<212> PRT

<213>

<220>

<221>
<223>

<400> 9

Met
1

Leu
Ala
Ile
Thr

Asp

Trp
Gly

Phe

RAsp

Val

Ala
Leu
Arg
Ile
Asp
Lys
Leu
Gly
Glu
His
Val
Asn
Leu

Pro

Pro
val

Leu

5

Leu
Leu
Leu
lle
Ile
Asp
Asn
Leu
Thr
Leu
Phe
Lys
Lys
Pro
TYY
Tyr
Tyr

Glu

Arg
Gly
Ala
Cys
Sex
Arg
Ser
FPhe
1le
ser
Ser
Phe
Met
Glu
Glu
eln

Val

Homo sapiens

misc_feature
Incyte ID No:

5819744CD1

Cys Gly Thr

Leu Glu Glu

Arg Arg Leu

Pro Ser Ser

5378618CD1

Gly
Ala
Cys
cly
Leu
Phe

Ser

Gly
Cys
Pre
Ser
ser
Ser
Phe
Glu
Asn
Asn
Asp
Asp
ser

Glu

Ser
Ala

Ile

Cys
Leu
Ala
Ser
Leu
His

Thr

Ala

Asn

Cys
Thr
Lys
Thr
val
Gln

Glu

Asp
Val

Gly
Ile
Thr
Trp
Val
Leu

Ile

r Leu

Phe

Leu
Lys
val
Lys
Asp
Asp
Pro

Met

(206)

Asp Gln Ser Cys Arg Arg
10 15

Leu
25
Val
40

Val
55

175
Ser
190
Leu
205
Phe
220
Thx
235
Ser
250
Asn

917

Glu Bsp Asp Ala Glu
30

Leu Leu Gln Leu Leu
45

Met

Phe

Gly
Ser
Cys
Arg
Thr
Leu
Asp
Glu
Leu
Ala
Leu
Trp
Val
Asp
Val
Asn

Glu

Leu
Ala
Thr
Ile
Phe
Gln

Asp

Argy
Leu
Asp
beu
Leu
val
His
Ser
Asn

Ser

Leu
Glin
Lys
val
ser
Leu
ala
Asn
Asp
Pro
Leu
Tyx
Cys
Thr
Gln
Lys
Cys

Tyr

150
Arg
165
Leu
180
Ile
185
Sexr
210
Thr
225
Asn
240
Met
255
Asp
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2sn Ile
Asp BAsp
His Tle
Gln Asp
Leu Phe
Ser Lys
Phe Tyr
Ala Glu
Ser Arg
Lys Lys
Leu Ala
Leu Thr
Lys Gln
Thr Leu
Gly Ser
Lys Gln
Arg Ser
Ala Sexr
Val Asp
<210> 10

<211> 13
<212> DN

Thr
Gln
Tyxr
Ile
Gin
Ala
Ser
Phe
Ser
Phe
Val
Arg
Phe
Gln
Asp
Leu
Phe

Ser

74
A

Gly
Val
Lys
Glu
Ile
Gly
Tyxr
val
Gln
val
Lys
FPhe
Val
Pro
Tyr
Phe
Thr

Fhe

260
Gln
275
Phe
220

305
val
320
Asp
335
Leu
350
Glu
365
Asp
380
Val
395
Pro
410
Ser
425
Ile
440
Glu
455
Phe
470

485
Lys
500
Ala
515
Lys
530
Leu
545

<213> Homo sapiens

<220>

<221> misc_feature
<223> Incyte ID No:

<400> 10
ccaagtic:

tgegaagggt

cagggett
gtgctect
ggcccaga
coctgeog
gegtgegg
aglgctca:
gacctgag
tgegggte
cggeeega

gtygtttge

actggety

gt gggctctete
gctgactgeg cototgettt
ctagttecgg
cc cgctaaccat
gc tactgotggt
tt acctgeggey
cagaagagtyg
ct gotgctggga
ct tctacgggea
cc geggagaggt
cg acggtcacac
tg ccaacctcac
gtgtcacate catatgacac
ct accccatgge
cecaggggaty acccccacat
tgcagatcea
ggecgeaatyg cectgggtea

ge

ge

Val
Asp
Ser

Asp

Ser
Phe

Lys

Gly

Ile
Val
Glu
Arg
Glu
Thr
Leu
Asp
Ile
Gly
Arg
Asp
Gln
Phe
Ser
Phe
ser

Lys

val
val
Ser
Ile
Thr
Val
His
Gly
Ile
Asp
Met
Sexr
Ala
Lys
Gln
Lys
Thr

Thr

1657368CBL

265

Gly Cys Lys
280

Ala Gln Leu
285

310

Ser Lys Pro
325

Phe Phe Val
340

Tyr Lys Trp
355

Glu Trp Phe
370

Lys Ser His
385

Leu Gln Trp
400

Ile Pro Asn
415

430

Arg Val Met
445

Leu Pro Ser
460

Agp Asn His
475

Ile Tyr Gln
490

Glu Ile Tyr
505

520
Lys Ile Phe
535

agaagtecte aggacggage
ctttceoataa ccttttettt
acactagggt geccgaacge
gctgecgoeg cogeggacey
ggtgetgacy cogoccocoga
cggctyggatyg cggetgetag
cgeegegeeg cggggetgec
atgcgcecaac
ctgeggegag cagcttgagt
gocggaacct
ctactcceag atctgeegee
tgtggcacac
ttggaatgty acaggacagg
ctecategag tggaggaagy
ctetgtgeag tttaggggty
ggctgtgegt
agtggaggec

ctegagggee
ctgtgtgeet

ccggggecct

ccecagtgaty
cctgetaget

10/17

Ala Ile Leu

(207)

PCT/US01/18476

270
Ile
285

Phe Gly Gly Ser

Phe Val Lys
Asn Asp Ile
Ile Ala Asp
Asn Ser Lys
Arg Asp Thr
Leu Ile Leu
Asn Lys Ser
Met Glu Asp

Leu Tyr Leu

300
Phe
315
Glu
330
Ser
345
Gly
360
Asp
375
Sexr
390
Ser
405
val
420
Sexr
435

2xg Trp Asn Ser

450

Arg Gly Ala Met

Tyr Leu Ala

465
Leu
480
Glu
495

val ¢ln ala Pro

Asp Phe Phe

Glu His Ile

agaggtggee
cggactegaa
gctgatgece
cagctgectt
ccggegcaay
cggagggcga
tggcgggeay
agetetgega
gecggetgga
gtegttogea
tgcaggagge
gegaateggg
atgtgatett
atggcttgga
gacccoagay
agggcactta
tgacagtget

-510
Phe
525
Ile
540

ggcgggecca
tecacggetye
cgagtgcteg
ggcgetgect
gccatececa
gggetgeget
ggtgegegac
cctggaccoa
cacaggcgge
gagtcegete
ggcacgeget
geocecagate
tggctgtgaa
catccagety
gtttgaggty
cegetgectt
cacacctgac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
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cagctgaact ctacaggcat
gcetgagagtg aagagaatga
gtgagegget atagtgttca
cttcategac tgottteaty
aggtageagt gtggtaggat
ccaggaccey tggggtacaa

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

<220>
<221>
<223>

<400>

11

4541

DNA

Homo sapiens

nisc_feature

cceccagetg
cgattactac
tecctgetet
ctgtecagtag
agagacaaaa
agggggecat

Incyte ID No: 40283%72CBLl

11

tetgtgtgty tgetgectte
toecactiet attgecaaag
ctcoegggete tgtcccagea
tgaaggtcay catcctgety
geoctecccaa cocaghgggee
gtttccagtt caagaccaac
tetgegactt cctatgecte
actgtgeega gactgeegty
teatggtgay cegtgaccge
gggagetgea gocccagegy
tcectactga catacgacct
tcaaggggtt aattctggat
guggtgteca gatggatgec
tetgetttet cetggacgge
agetetgete agaagatgte
aaggtagaag taaagctcga
gctacgacct gtctcagaac
agacctggea gegtaacgge
tggetctgaa ggatggtgey
ccattgtgga gecagtgaat
cacgcaaccet coggeaggty
ctecaagagga ctataccaty
gtaccgctga cttgeetgge
ttgtttataa gaataatgac
ccaagatgaa aatctatgge
ccatcaactt tgagacccca
tgggcteecat ctectttgac
atggaaagce ccaagagagg
ttgcegtygga actectegat
tcaaagtgaa agccactcag
agcgagatgg cagatcaggt
gtggggagag cgagatcetg
accgtgctgg ccttattcte
tgggctgeat ccgcgaccta
agatgcagaa tgctgeggat
acagctacee ctgcaagaab
actgcaccgg caccggatac
atgatggtag catgtacatg
atgtgtecett ccgetteaty
gygactctge cgacaccctg
acttagactg tatcaggata
ggcagaaget caatgacaac
ttaagttaac cgtggatgat
tggagttcca caacattgaa
cctecagett tattggecat
tygtygcaaaaa tggtgacatt
tecatcgetga ccoctgteace
aggcttacac ctecatgecac
ttetetteaa tagtgghgat
tacactacgt tttigaccte

ctectgtgtyg
ggagagatoo
gcegacaatga
gggtcectge
cgctaccteo
gtetctacgg
tcectggtgg
ctygtecaaca
ctgegeacygy
cectacatygg
tctgeectga
ctecaagtatg
gagggaccct
caccccacct
agtcaagate
gaggagaatyg
ccgatecaga
ctcatectge
gtetecttgy
ggazaattca
acaatctetg
ctgggctegg
tecectgtea
atcegtetyg
gaagttgtgt
gaggcttaca
ttecgeacca
aaggatgete
ggcaacctgt
aagaaagcceca
actatatcayg
gacctggaag
cccaccgage
Eteattgatyg
gteaagtect
aatgctgtgt
tggggaagaa
aagatcatca
teccagegag
cgtctggage
aactgtaact
gagtggcaca
gatgtggetg
acgggaatca
ctgcagagec
gattattgty
tttaagacca
ctettettee
ggcaatgact
ggasacggte

cgatcactaa
taggtccaga
tgaaaagace
ggatgatcat
gatggaggaa
geaggagata

ctttctgtce
tetecggget
gotocacact
tggggetety
gctgggatge
ggctgckect
atggcegegt
agcaggtgaa
tygctgatget
atgtggtcay
ccettgatgy
gaaactcgga
gtggtgagey
gtgactgttc
caggectcete
tggccacttt
geagcagtga
acacgggceaa
tecattaacct
acgacaacgc
tggatggcat
acgacttett
geaacaactt
agctgtoteg
ttaagtgtga
tcagettgec
cagagcacaa
ggagccagaa
acttgcetget
atgatgggga
tgaacagcay
gagacatgta
tgtggactge
ggcgeageaa
cctgttoacg
gcaaggacyy
cctgegaaag
tgoccatggt
cttatggget
tggatgggyg
ccagcaaagg
cegttogagt
agggtacaat
tgactgagaa
tcatgtttaa
agctgaagge
agagcagcta
agticaagac
teattgeagt
ceaatgtgat

11/17

acctggttec
getctggeeo
tggaaaggay
gggaggccta
ggtagggaga
gactggecag

ccecatctet
gttecoctggn
ccacteggtt
cectgggectt
cagcacacge
ctacctggat
teagcteege
tgacagcage
tgatggegag
tgacttgttc
agtteaggec
gecteggett
teectotgaa
taccactgge
ccaccteaty
cecgaggctca
tgaaatcace
gteggetgac
ggggteeggg
ctggeatgat
tcttaccacyg
ctatgtagga
catgggetge
cctggecegy
gaatgtggee
caagtggaac
tggcetgate
gaatacaasa
tgacatggge
atggtaccat
geogoacgeca
cctgggagay
catgctcaac
gaacattcga
gatgagtgee
ctggaaccge
ggaggeatee
catgeatact
getggtgget
gegtgtcaag
accagagace
ggtgcggaga
ggtgggagac
acgcetacate
tggecttete
tegttttgga
cetgageott
cacctcacca
cgagettgte
caaaggcaac

(208)

PCT/US01/18476

tgaggaggag
atgggggtoy
agcagggtcc
tttgacteca
gaaactgaga
tagg

gtetigtett

ctgtotgete
ttettcacce
gagttcatgg
agtgacctga
gatggeggeg
tteagecatgy
tggeacttee
ggccagtety
cttggtggag
atgecegget
ctggggagee
aatggtggga
tatggtggea
atgagtgasic

gagtatetgt:
ctetecttta

tatgtcaace
gectttgagy
gteaaagtga
acgggctaca
ggaagcecaa
cttazagagy
attgeggaca
acactggace
actaaacgta
ctctteacte
gtagacttet
tetggeacea
gtggacattc
ttcaccgeca
ctgceggaga
tatggctacy
cagetggeag
aageagtaty
tteatctgeg
atcctgaget
gaggcagagy
acgaccteca
cteatggtta
ttgtatgeag
ggaaaaagee
catacccgtt
teegttgtoe
tacattgact
ctgadggaaca
gceactctte
gatggcttea
aaggggtata
agtgaccgee

1080
1140
1200
1260
1320
1374

60

120
180
240
300
360
420
480
540
600
660
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cectgaatga
gectgaaagt
tgaaaggtga
tegtggecte
tgceagacct
gacccagtac
gggagggott
ctggegetac
atgacaggce
atggcatett
tagaacaggyg
aggagagaac
gcaacgeeac
agttaaccat
tcttecaagy
ctgagaacaa
caattttggy
aaaccactac
agccaacate
ttgaatgtga
ccteagaggt
ctgecgeect
aggggtccta
gecacgeteat
aggacaggga
atttctatee

<210>
<21l>
<212>
<213>

<220>
<221>
<223>

<400>

ctctygectag
aataaggtgg
atacacttta
ggtaagtaaa
agccaggcac
ctaaaccact
gatggactey
tetgetggga
gggecaagtce
ggagatcagg
gcagctgsaa
cctgtgecayg
cagettocegy
cctecegetyg
agetegette
ggcecceecag
gggccgaage
ttatttatta
gttecagagy a

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

<220>
<221>
<223>

<220>

12

1117

DNA

Homo sapiens

misc_feature
Incyte ID No:

12

caaccagtgg cacaatgboeg
ggacaccaaa gtggtcacte
totetatatg getggtotgg
tcgagatgge tttcagoget
catcaatgat gctettcate
cacctgccag gasgattcat
cacctgtgat tgttctatga
gtacatcttt gggaaasgtg
cagcacgcgyg tcktgaccgee
ggtcegeate \gacagtgete
gasaattgga gttgtetica
ceetgtaaat gacggeaaat
cectgoaggty gacaactgge
cttcaacact caggcgceaaa
ccaactetet gggctetatt
ccccaatatt aaaatcaatg
aacaacacag acgaccteca
tacaatggeg actaccacaa
agatgatckt gttteatetg
gecgagtaca gcaaacccca
gatcecgggay togageageoa
ctgeatetty atcetectgt
teaagtggac gagacgcgga
gaaggagaag cageagagct
gtattacgty taaacatgeg
acgcctatga atetttggac

5398353CBL

cacatccece cteccaccte
araattagac agcagegaga
acctatagaa ttttaaggea
gtceggaate cgggttogag
tcaggecace tgagtetact
cagettctee gageteacac
gacgagacey ggttcgagoa
gectgecagy cacaccccat
cggeageggt acctctacac
gaggatggga cggtyuggay
gecttgaage cgggagttat
cggecagaty gggecctygta
gagetgette ttgaggacgg
cacctgecag ggaacaagtc
ctgecactac caggcectgeo
ceceecgaty tgggetecte
ceccagetacyg cttoctgaag
gyttatttat cttatttatt

tcatcacteg
aggttatcaa
cccaaggeat
gtctageate
ggagcggaca
gtgccaacca
cctettatte
gtgggcttat
ttgeegtgag
caggacttagg
acattggcac
accatgtggt
cagtgaatga
tagccattgy
atgatggttt
gaagtgttcy
tgccaccaga
cccgtaagaa
ctgaatgtte
cggagecggg
caacagggat
acgccatgta
actacatcag
cgaagagegy
aacactgcte
ggtgagatct

ctcatccaca
teatgaagay
aaaagtgagc
gctgtcaget
cacctggaca
cceggagate
cteaggacty
ccetgactee
agatgatgec
cgetgetgac
tcaaatettg
tggatcgete
atacaatgtt
cooacaccgy
ccecgeacte
ggaccctetg
ccagagycty
ttttattttt

13

2460

DNA

Homo sapiens

misc_feature
Incyte ID No:

71234118CBL

12117

dggacaatagt
tggtgccaaa
gtacagcaac
agtggacttyg
gatcgagegt
gggggtctge
tggmaaccag
cctetacace
cttcagcace
tgacttecte
agttgacate
acgcetteacae
acattatcct
tggaaaggac
gaaagtacty
gctggtigga
aatgtctact
tegectetaca
aagtgatgat
aatcagacgy
ggtegtegge
caagtacagyg
caactccgee
ccacaagasa
acacgcgagt
Sl

azatgtatay
tgttgaatga
tatgacgtet
gaggatecag
actggaatct
acctgaggac
tgggtttety
agtcctetee
cagcagacag
cagagccccg
ggagtcaaga
cactttgace
taccagtceeg
gaccctgeac
ceggagecac
agcatggtgg
tttactatga
cttacttgayg

(209)

PCT/US01/18476

aacactcata
aatctggatt
cteocaaage
aatggacgee
ggctgtgaag
atgcaacaat
tgeaatgatc
tggccageca
actgtgaagy
cagctteaca
teceatcaaag
aggaacggey
acaggcogge
aaaggacgcc
aacatggegg
gaagtcecat
actgtcatgyg
geeageatte
gaagacttty
gttecggagy
attgtggety
aacagggacy
cagagcaacyg
CRyaAaBACE

tttecacagtt

gtttgeataa
caccgagtaa
graagcaage
ccgaaagagyg
ggcaccaatt
ccgagecatt
tgetggetag
tgcaattegg
aagcccacch
aaagtctect
catecaggtt
ctgaggecty
aageccacyyg
cecgaggaca
ceggaateat
gaccttceca
catctectet
ataataaaga

3080
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3800
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4541

&0

120
180
240
300
360
420
480
540

660
720
780
840
200
960
1020
1080
1117
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<221> unsure
<222> 2443

<223> a, t, ¢, g, or other

<400> 13

cctgtgtgea gotggettea
taatccatgt agamatcagyg
teagecagga tttteaggea
taacaatact aacaatagta
tgtcegtagg ccaamaaacga
aacaaactag gtactactac
asatttaggg gggmaataga
tataatagaa atgatacttt
gtttgagaat cagecagatca
taagacttgt tttattgagt
atagggaaaa gocagagect
cteteoctgty acatcaatta
getttagtat ctectggett
tgtttetcty cttecctttea
tttatttaaa agaatgeact
ttettagata atcatattca
caattggaaa tgtctttcaa
gkctacagge tttaacctgg
tggeatgete ccatctetee
catgaactat ggaacaccaa
cectgactgat tataascggct
teccteggty aatgatggea
catctggaaa gtctatateg
tttgcccata ccotggtatgt
atgctgctta aatggacatc
taacagctat ctctcoteatt
ttttttecta agtaagetgt
aagactacca agaagcatgce
taattactgy tattttttot
caggaccact gctatectatce
azaaatactt tttaataaat
cattaggtga cccaggttct
atctatagaa gtatatgcat
ctaaaagaaa attaaataga
tagaagtaay ttgtatgaaa
aacttcataa amatgeggtyg
tttattagaa attattggee
ggctgaggayg ggtggatcac
geectatete tactaaaaac
attccageta cteaggagge
cegtgagegy agggeatgey

<210> 14

<211> 2601

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

caggatcaca
ccacctgtgt
aaaggtgtga
atataataac
tgccaageac
tattatecte
gaaaattgaa
gataageege
aatctaaata
ggtctgtgea
tgagtaggge
cttcetctet
tagtageatt
ctattgaatyg
atgtattttg
ctgaaatgag
gtgccacagt
attttgaagt
atgctctaac
tetectatge
gggttcttta
gatggcatca
atgggaaatt
Ettaacazaa
aggtttgeta
tectactece
tkgeoetetet
tgaactagca
ttattttaay
ttktatggee
atcccaggag
cageattgta
atgacattat
caaaaatgaa
ctaggatacy
agatgaccct
aggtacggty
gaggtcagga
gracagaaaa
tgaggcagga
actcgaggece

<223> Incyte ID No: 240168CBL

<400> 14

gugttcgggg gegeegeget
gggcccaggg cccgegeteg
gcetegetgee cttggetete
agcgecgget accgeegegt
tgecaagegyg cegtgeggec
tategggegt ggageagetyg
aggaggaget ggagctggag
cgggeagegy cggetacage
cggegogtge cagettectyg
cggectgetg ctecgageeg

gtgaggecgy
ccegegtees
gtcgecatygg
cacgggycye
ttgcegeeeyg
ctggaggagt
ctgegogegy
goaatgecty
cgggegecgg
cgctgctecg

ctgtgaattg
ggatgaatta
aacaggtaty
aataatacca
tttygtactea
agtggcacag
tttagtagaa
ttgacttcag
ctttctecagg
ggtttoggge
agcatgttge
actgagtcat
tcaatttcac
tttttectat
taaataatat
cttettitgac
chgeacactt
ttctggeate
ctgtacctte
agttgataac
tgtgaatgge
tattgcaatc
atctgacggt
tgagtataat
gecattgttgt
tgattatect
gtgtgagaaa
getggttget
gattgtttty
cttticaaat
ttttagtitg
catggcaata
tttttactet
ttaaagtatt
tatactaata
tgcgaagaect
gctcacgeet
gttggagacc
attageccagg
gaategotbty
aagaatgggg

ggectagage
cgecttecte
cetecgtege
tgcgegggct
cggegeeget
tecgeeggea
geggeggeooe
acgecatcat
cgguegtgeg
tggecgtggt

13/17

aacatcaatg
aattcataca
tatcaactea
attttgectg
tttaatette
atgatgaaat
ctcttcatgt
aggtgagact
agactggagt
agagctgaat
ccttgeagea
teteatcage
ctcteetten
cttatatact
gtatttaatt
aatagcactyg
ttcttattca
tatggataty
tggatgaaat
ggcagcgaca
agggaaaaga
acttggacaa
ggtgetggee
tetgttggac
tettggttte
aactgtggot
tgcctttgaa
aaactgtctt
ttttgtaate
agatcttgge
aagaattgca
agctbgttect
gcteatttgt
agaaactgac
aatatagcac
caaatacaat
gtaatcecag
gecctggaca
catggtogta
aacccaggag
agnggcaggt

cagecgeggc
cegegetcag
ceaggagage
gertactgete
gtececgaacty
actgcagcag
ccaggaggac
ccgcaccaag
gggetggeag
ggagctgece

(210)

PCT/US01/18476

aatgtecagte
gttgtaaatg
gtgttattaa
caccaageay
acagceatec
taaagettaa
tctacttatt
ccatggacat
ctittagetg
tgcteatgaa
cctecoteett
atacagacat
agctacttce
cactggttat
ttgaaactgc
ctkcctetga
ttgecagaaca
tcatgctaga
cetetgacga
ataccttget
taacaaactg
gtgccaatygg
totetgttygy
tctagaggtyg
aaacazagat
tattagaagc
gatctacatt
ctaaggagat
agtatataagy
ttgtectteta
aactaaattt
atctggatac
ttecaggtata
taatacattc
aaaaatacta
acttatttta
cactttggaa
atatggtgaa
gatgecectgta
gegaagatty
agegggacgy

cgegecaggag
ccecgecteg
gegggetege
tgectgtgge
cacgegeage
gageggecte
tgceceggygcc
gactecctgy
caatgegtgy
cggegeccag

60

120
180
240
300
360
420
480
540
600
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cgeoceeegyge
tctgcaagtt
gegecgeect
geaaggetgg
gcgagageac
cgtcagtgga
gaacctacac
tgtcagtgac
gctaccactt
tgcageagty
agatggtaac
atgcaggggg
ctgcattatc
tecattectgt
tatttgagte
tgctaccect
gactacgact
actacctcat
atgttttgtt
ttaattggge
agtttcctta
cctaaaaata
tgagagamaa
tttagaagce
gttctgtgge
aacctghttte
gtgggtatac
gtgggteett
cetitgggag
tgagatagga
agttgaagge
ctecatggtyg
aacaacaatt
accatggett

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

<220>
<221>
<223>

<400>

cttggggaag
agtggaggeg
agcagctaaa
aggggagege
acctcegaggy
ggggctgttc
tggecoctga
cegeccegag
gogecgecge
cgaggaccega
accetggege
ceaggteage
cgggggeget
ggccegeace
ttectoccet
ggaccegget
cgetecgtge
tgecegocat
gggatttgee
gttecaccaa
gtgacgeggy
agcagceecy

15

2791

DNA

Home sapiens

misc_feature

Incyte ID No:

15

agcegtgete ggctgetace
cgcgctgeac agoggetaca
ggccacegeg cgegeetege
geaggatgty gttetgeate
agatgaccac geceategtee
catgaaggtg cctcaatcag
cttececagetyg accgtgacgg
agtgeticge geagectact
cttctgtgac gatggctget
tectgatggy tetgatgeag
cecacacggea gctagteotg
tgactectty gtogaaaagt
aaacacagayg argaggaatc
gatgecagat agtagttcct
aaagggtgat ggaggaggag
ggcgetgoot ttggctatea
ggtgaaacag aaactgazaa
aaatgggaty tatctataght
tataatttat acatctatta
cagaagattc tgcaaatcce
geagtcataa aatattttga
taattctgat ttatgtaage
tteageatct caggaggtog
asctgtitgge ceektaccat
cettttette ctocttgaag
tgagagtgga tctcaageaa
ctaaattata aaccttatgt
cctaatecct ctgacgtceat
aaazaaacce cagacthtga
aatcaagaty gaagcagaga
aaagagagca aggagaacgt
agagcacagce aactceattta
gaagagagga cgttgagtgg
tcatccaatg g

7481107CB1

gaggaagtce tgcaggeggy
gggggeagge cgcgagagyy
gtetgegtea gaagaggtby
agcagetttt ageatcgate
tegggaatag acgectgtot
cgagctyggge cotgegeety
ggggegcaaa cggeaggect
gcageacgea gectgcagea
cgettecete ctecgggoec
gageegagge cgegetgegy
ggcgggecag cetibtgetee
gettgeggee cgogecgege
gegtottect gecacacegy
acceggetet ccteccacce
cceggagagg ggcgggaggy
cctegeacte cgagtcegec
ccegegegte ctgogecgee
ggatactcee agggtectge
cggtticeag caggcttcca
gggeatgega agecgeaagy
cogggadgge caggaaccac
ggcgcaggayg ccgecaggea

tetteaacty
gcagctacag
cocoeggcagga
tgcccacaga
agtatgagty
gaaccctgaa
acactgccgg
coacaggagy
geattgacat
acttctgeca
cectgecaag
ctoagaaage
attecgeett
cagggaagaa
gggaacacce
ctgctetget
aagectegtee
aatgtaattt
agttctggat
aaatctttet
aatttagaga
tgtecotgaa
tattaggaty
gectggactge
cteccagtat
gttecatgect
acaagtcagt
gtcatatagg
attagtaaca
atetggcatg
ttaatactte
tatatatata
attectgggt

agggaaagaa
agaggatccce
gggactgega
caaactctaa
ttgtagagag
gececagggeg
gucggttagy
gaggegecty
gctegetcooo
agggaccaca
ceggecacgyg
geaccgeocy
cgcaccgegg
tececaccee
ggcgtggegy
cgaggagecg
gccaccgeet
totecggeegt
tetcatecte
aaggcaagat
agccegeggee
ggggtcegeg

14/17

cacggcgege
cctcageege
aaaggatgcy
cggggtggtt
ggcactgety
gctgteccac
geagagaage
atgtitgeac
cacgectegee
gaatctgggce
aaccacaggy
cactgccoca
ttggggacca
cagaaaagag
agccccagaa
gottcteatyg
cattacatct
caatacctty
atttacagct
ttattattta
ggaattcaty
aatagaaatyg
actgtgttaa
tataggccca
tetttttett
teaatcagat
aagcecettagy
tggectgecte
gctctaagat
ccaaaaacta
attacatcaa
tataggettt
acagetttty

gagagggaaz
gggagcagac
gaggagagge
agactegtygy
cgatacccaa
aggcttetet
gecgaggagy
ctecegagetyg
aggaaagtog
cctecgggad
geeggcageg
gcaaccoege
cccetetece
tectetgece
ggceggggtt
ggocceggee
cctggygaga
cttecteate
ctegtegtec
geagegggea
tecaggacgaa
cgtggtgece

(211)

PCT/US01/18476

ggcegcaacyg
gegeeggacy
cctecactta
ctagacggee
cagaggggacc
ctacaggagyg
tetgacaacy
acttgcteac
tgcgatggag
ctggaccgea
ccgagtgaag
aacaagcecac
gagagtcaaa
gasagttata
acaggtgcag
gttgeatgee
gaggaategy
gugcagggac
tetitttgttt
ttgtaaaaaa
attazagatt
tgtacttage
cceattacet
gettecectt
tteccctota
gttacttagyg
gaaggtgagt
cttagactga
ggtecatgeag
acagaaactt
atcaacacty
gttgatgaaa
tazaaaatgtc

atggggatge
gaagaagtgy
tggggeetge
cettigectyg
ccgagaaaat
ggctecggge
gaaggtacca
tctettgggy
aggeggetygg
ttecgaggggg
cecgecktee
gegegtecog
cecacacctec
teceteccea
tgtgtggetg
getgtecage
cgcagecact
agttttctgt
gecgagetgg
ccgegegaca
cceegggete
cacgagtaca

660

720

780

840

900

960

1020
1080
1140
1200
1280
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040

60
120
180
240
300
360
420
480
540
600
660
728
780
840
800
960
1020
1080
1140
1200
1260
1320
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tgctgteaat ctacaggact
teceagtette caagtegget
tctegeacac tectetecgy
aagaagagcet ggtgggcgeg
ggccaccage cgggcegetae
acgcgeggac cctggaccey
ggcagggect gegecaccay
gegagetgga cgeeggggay
cggacctgey gagtetugge
tggtggtatt caccagatce
geteggecga ggetgeggge
gegeecegga tgecaggecet
tegocagteg ccatggeaag
cectgeacgt gaacttcaag
acgaggecta tcactgegag
ccaaccacge catcatccag
getgctgegt gecccaccaaa
atgtggteta caageagtac
geettteceg cegecttgge
cctggetgea gagaggegga
agectggaty tgagageegy
tgceagecea gagggaaata
ccaaggagga tttctttagt
tectetotete tetetotete
cgagatataa tgcgecagac

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

<220>
<221>
<223>

<400>

16
709
DNA
Homo sapiens

nisc_feature

tactecateg
aatacgatca
agacagaagt
gagetgegge
cacgtgcage
caggyggacge
ceetyggaage
gecgaggege
ttecggecgga
cagcgeaaga
cegagegegg
tggctgecct
cggcacggea
gagetggget
ggtgtatgeg
acgctgatga
ttgactccea
gaggacatgg
ceggaaccaa
ggaggaaget
tgggagagaa
tggattttca
tetgtttete
tatcagtgtyg
ggcacaacct

Incyte ID No: 7476245CBL

16

ctegageege gegoecogaac
gggcgetegg atgtteggea
gcteagetgyg gatetecegy
aggcaaccte tgggccacey
atcccoattg gggacagctc
tgatctgete ggaatecteoe
accccaaate cagtacagga
gggcagacac aacagcgtgy
ctgttgatgg coccatotgy
tgatttetgg ctgggtcace
tatttcctge thcocctgttg

gaagccgegg
gectectget
agcecegeay
gtcacttecat
ceccacaccte
tgctaaagaa
ggctgetggt
cttagattgt
atgtaaatcc
agasatatcy
aattggtgaa

ctgagaaget
ccagetttgt
atttgtttga
totttegoca
tetiteectty
cgcoggccgg
agctgtgett
gegegegggy
gggtgeggee
acctgttege
gedecgagyy
cgceceggeey
agaagtocag
gggacgacty
acttecceget
actccatgga
tecagcattct
tggtggagte
ggtgggecaa
ggcgetgggy
dggagegcag
caccttgeot
tetetetote
tetgtgtaat
<

cecegggeaca
cttegeocty
cegagecage
gggcaagaag
cctgagggac
ggctetggge
acaaatacty
goecacceag
tgagctcaaa
ctgatgcaga
taaaaccttg
a

gggcatcaat
agacagggga
tgtgtecaty
ggegeectea
cectttegece
ctgggaagte
ggagctgegg
accccageaa
tecccaggag
agagatgege
gtegtggeeg
acggeggeygy
gctacgckge
gattatcgey
gegcteogeac
cececggetoe
atacatcgac
gtygeggetge
ggtecogeett
gaggctgagy
actteccagt
ggacacccty
tetetoteote
cccatgtgty

gecatggece
ctegehgecy
aagatcogag
agtctggage
cagegactge
gtgagectea
cagaaatgac
ggaaggtget
toetetgttac
cacagattat
ctetttacat

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

<220>
<221>
<223>

<400>

17

753

DNA

Homo sapiens

misc_feature

Incyte ID No: 5818744CBl

17

ctggacctgg gaccatgtet
ggcaagggat agaccagtygg
aggctgeaga ctamaatgac
gtcagetggg tggtattgga
aggagactgg ttgttctctt
tgatgetggyg coctgoctice
catttcteat tatgttcaca
gggggaagty dgagagccaaa

tgtattgeca
aagagaggta
tgottcagaa
ggaggacety
geagctgett
ctgetgtgea
caagtcaggt
ggtctcactt

geacagggee
gaaagcaagt
tgtgggacay
gaagatgacy
tacaggggag
grotactctgt
tgttggggag
tttgtgatte

15117

ctygaaacaca
ccagagataa
gagaccagag
ctgagaaaga
tgaagecctte
gtctgtgggt
atgagctett
ttitggagatt

(212)
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gecagebttt
ctagacgatc
ctetcagaca
gegeectggg
ctactgctgy
ttegacgtgt
geegeatggy
cegcegeace
cgggecctge
gagcagetgy
cegeegtegy
cgeacggect
agcaagaags
cocatggagt
ctyggagecca
acceegooca
gegggceaata
aggtageggt
geaggggagyg
gtgagggaac
aacttctacce
gaaaaacaag
totetetete
tcatacaget

ggegggegay
gegtegeeee
tgcactegeg
cttecagece
agctgagtca
gecgeeecye
accaataaty
gaatgggacc
tccattactg
gttectgety
agaaaaaaaa

agagatattg
agatttagaa
ctgcagaaga
caagcttaac
ctectecgte
ctagtacctt
acagtcccat
ttatgcacce

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2791

60
120
180
240
30G
360
420
480

600
660
709

60

120
180
240
300
360
420
480
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tagaaatttyg agtttttect
tgtttggggg cttticcaag
ctggataaga acaatatcct
agaatatcct tatgttagga
agaaaacatyg tataaattac

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

<400>

18

3413

DNA

Homo sapiens

misc_feature

ggtgtetict
cggagtttgt
tgcecatteag
aagaaattgy
aacageggot

Incyte ID No: 5378618CBLl

18

cgtetagcage ggcgeogggt
gggagegggg accgggeaty
tgctgetget gggegecgey
gctgeccege cacttgeage
tgeccaggat cgtgceggge
aaatcaagga cocgaatgttt
actecattecac gatcatccgy
tcattgaagg gaacaaaata
tgactcacct ttetitggee
atttagacte tctgattgaa
craagtggcet atacctgtgy
ttggtcecace agagtatcagy
geacaactac agattitgtt
cgtteaacte caagmacgat
tggtgctygga gtgggaccac
agtecategt gggetgtaag
agctettegg tggctctecac
tecaagacat agaggtetet
acgacgagac gttotttgte
aatggaacag caaaggattce
atgeggagtt tgttgatate
teccoccateat cctecagtgg
ccaacatgga ggacgtactg
ceettacceg cttcateggy
agatceaage tetteeatec
atcactacct ggccctgggy
agaagcagct attcasaaag
ctgtetoccac cgacaggaga
tttttgaaca tataattgtt
aatgtagcat tagctcteac
ggctcagage tectgaaatta
cteacatttt aatcagggat
tttaaaaaaa aatcttaaag
catctagaaa tgtaatatge
agatggygaca gcacttataa
agcaatcttt ttogtaagaa
ttagtttasa aatcttgtaa
agtaatgece agtcttecty
catatgaatg cttgtcatgyg
acaaagacaa tactctggty
gactcaaagyg agtttttcecc
goagtaatge ttgtttgatyg
gtttgtogggt aaccagcagg
gatgaaacag ttatttccgt
gaagtcaaayg gggactttac
gatttgtgey tgtecttgee
tcoectgocag cccacctgee
ctgctattge actgccagtg
agactcette cteteoccagt
acgtgttgge agtggaatca
cagctttgga gecagecaayg

cocgagegoge
gegetgegaa
tgcctgatac
tgtaccaagyg
gacatcaget
tcecatctge
gatgatgett
gaaaccattt
aataaccaca
ctagatttga
ttgaagatga
gaaaagaagc
gttcatcaga
gtgtacgtgg
attgaaatga
geeatictea
atttacaaat
cgeatttceoa
atcgcagaca
tattcttace
gatggazaat
aataaaagct
gctgtgaaga
gactecocgygg
cggggggeea
agtgactata
tttaaggaga
gatttetttt
gacttaagtt
asaagaggac
aaaagcactg
tgcatttatt
cctgtaattt
tteccoccoeg
tgasataaaa
ctettaaage
cactcagcay
aatecteott
atatgttaac
acacatgtet
tctttettac
ctetteatgg
caggccaaag
ctgatgagea
acagatctey
ctetggacaa
tteegeceeyg
cagecccacac
actttaccaa
gectgtgeayg
ctgaatccea

gggactggta
gatcataatyg
tctecaaata
cagtctcaat
gta

ggcgeggcgg
gaggeggety
cgcggagege
agtetatcat
ceetgagecet
cttetetgea
ttgctggact
caagaaatgc
taaaagcact
ggggtaataa
cazattccac
taaatgacgt
ctttacccta
ccatcgegea
atttecggag
tegatgatea
acgacgagag
agcecaatga
gctecaasagge
agteactgea
cgeateteat
ctaagaagtt
gettecgaat
tcatgaggty
tgaccetgea
cattctctea
tttacgtygca
ttgeatccag
tgtgaaggty
caagaaaaat
aaatagttag
ggctaactge
ctgagaaaag
ctitttgatg
aasaactttg
caaaagtoty
tgetatttig
aatagcagaa
aatttagtgt
agacccagea
ggttcaaagg
ctecatetget
actggtgett
ttecggtagaa
acctgectttg
cttaatattt
cttgtgtaac
caaatcacaa
aggaacccoo
getggggatc
cactccaggt

16/17

cktgecatacce
agttatattt
tagcatgtygy
gaggcagaaa

tgggggtegg
cggagegeto
gcaggtgagy
ctgegtggge
ggtaaatggg
gctgetattyg
ttttecatett
ctttegtgge
accaagggat
atttgaatgt
cgtttctgat
gaccagettt
ceagteggtt
geecageaty
ctatgacaac
ggtettigty
ttggaccaaa
catcgagetyg
togtetgteo
cgagtggtte
cctgteoage
tgteccececat
goaaaatacc
gaacagtaag
geeettitet
gatataccag
ggegeetegt
tttcaaaggg
tggtgggtga
caacaaacaa
atgttttcaa
atgacatgce
agtacagcat
aggaagaaga
agcceetete
ctgaaaagat
agtcatccca
cettggtgat
ttgacattge
caggctgtag
tgaccoctggt
tctcagaace
ttecatttcat
tttttgaagt
aaacctagag
caagtaateg
agtcctgtit
cecaagatac
gocaggacee
teaggetgat
ctygtgctcaa

(213)
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agggtcaccc
ttecteotitt
ttatgataga
tgtacaattt

ggcecgggey
gggctgetge
cggctggege
tecttectggg
acgttitcag
ctgaattcta
gaatacctglt
cteoegtgace
gtettecagty
gactgcaaag
gtgctgtgta
gactatgaat
tecagtggata
gagaactgea
attacaggte
gtggtagece
tttgtcaaat
tttcagateg
acagtttata
agggacacyy
cgctcccagy
ggtgacatce
ctctacctht
cagtttgtyy
tttaaagata
tgggataaag
tecattcacag
araacaaaga
aactaagaga
atcaaagcca
acttttagaa
cattctacca
ttactottat
caattggata
attcecacttt
ttgctgatta
gtttectgaa
tttgttggct
ttectetgee
geecaggagt
ggtggecaga
caccegttga
cctttagagy
gagakbtttat
gtggeeettt
aataccaact
tgttgagttg
tecagatagga
acatggggce
cagtagggge
gagaccagat

540
600
660
730
753

60
120
180

300
360
420

540

600

660

720

780

840

300

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1280
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2840
3000
3060
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ggtgtattte
atgtggaaga
agtgaatgee
asagtageac
gagtaggtag
gaagattgag

caaatgggec
ttettagtgg
tttaggggta
gatcatattyg
atgtttigee
accaataaat

tetcotggtat
atgttocgee
getetgasag
tactgtatty
acaaatatga
agcactcaga

gggcaatagg
tggttagety
agaaacccaa
ttattgtaza
aagtgtttgt
ggaatgaaaa

17/17

caagetceoty
gttctectteca
caacttcatt
atgattattt
tgttectgac
aaaaaaaaan

(214)
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gggtetggtt
gagaatataa
cetagecaty
gecatgteat
tttaagecat
agg

3120
3180
3240
3300
3360
3413

JP 2004-515216 A 2004.5.27



L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

(215)

oooooooboboOooooooooobDboooad

WO 01/094587 A3

{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

0 0 R O

(10) International Publication Number

13 December 2001 (13.12.2001) PCT WO 01/094587 A3
(51) Tnternational Patent Classification”s  CI2N 15/16, Way, Palo Alto, CA 94303 (IIS). BAUGHN, Mariah, R,
15/19, COTK 14/52, 14/575, 16/24, 16/26, C12Q 1/68, [US/US]; 14244 Sanliago Road, San Leandro, CA 94577
A61K 38/19, 38/22, GOIN 33/53 (US). DUGGAN, Brendan, M. [AU/US]; 243 Bucna
Vista, #306, Sunnyvale, CA 94086 (US). LEE, Sally
(21) International Application Number: PCT/USO1/18476 LUS/US]; 825 liast livelyn, #425, Sunnyvale, CA 94086

{22) Taternational Filing Date: 6 June 2001 (06.06.2001)

{25) Filing Language: English

{26) Publication Language: English
(30) Priority Data:
60/210.
607213465
60/249,019

6 June 2000 (06.06.2000) TS
23 June 2000 (23.06.2000) US
14 November 2000 (14.11.2000)  US

Applicant (for all designated States except US): INCYTE
GENOMICS, INC. [US/US]; 3160 Porter Drive, Palo
Alto, CA 94304 (US).

Inventors; and

Toventors/Applicants (for TS only):  LAL, Preeti
[IN/US]; PO. Box 5142, Santa Clara, CA 95056 (US).
YUE, Henry [US/US]; 826 Lois Avenue, Sunnyvalc,
CA 94087 (US). HE, Ann |CN/US|; 4601 Catalina
Drive, San Jose, CA 95129 (US). NGUYEN, Danniel, B.
[USAUS]; 1403 Ridgewood Drive, San Jose, CA 95118
(US). WALIA, Narinder [US/US]; 890 Davis Strect #205,
San Leandro, CA 94577 (US). GANDHI, Ameena, R.
LUS/US|; 837 Roble Avenue, #1, Menlo Park, CA 94025
(US). AZIMZALT, Yalda [US/US]: 5518 Boulder Canyon
Drive, Castro Valley, CA 94552 (US). BANDMAN, Olga
[USAUS]; 366 Anna Avenue, Mountain View, CA 94043
(US). TANG, Y., Tom [US/US|; 4230 Ranwick Court, San
Jose, CA 95118 (US). LU, Yan [US/US]; 3885 Corrina

(US). HAFALIA, April [US/UUS]; 2227 Calle de Primav-
cra, Santa Clara, CA 95054 (US). POLICKY, Jennifer,
L. [US/US]; 1511 Jarvis Court, San Jose, CA 95118 (US).

(74) Agents: HAMLET-COX, Diana et al.; Tncyte Genomics,
Inc., 3160 Porter Drive, Palo Alto, CA 94304 (US).

(81) Designated States (ational)s AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
€7, DI, DK, DM, D7, 1, 1S, 11 GB, G, GIi, GH, GM,
TR, TTU, D, T1., IN, IS, JP. KE, KG, KP. KR, K7, I.C, LK,
LR, LS, LT, LU, LV. MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PL, RO, RU, $D, SE, $G, 8L, SK, SL,
TIUML TR, T TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

@

&

Designated States (regional): ARIPO patent (GII, GM,
KL, LS, MW, MZ, SD, SL, SZ, 1Z, UG, ZW), Lurasian
patent (AM, AZ, BY, KG, K, MI), RU, TJ, 'TM), Liropean
patent (AT, BE, CH, C'Y, DE, DK, ES, FI, FR, GB, GR, I,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BE, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(88) Date of publication of the international search report:
27 December 2002

For two-letter codes and other abbreviations, refer to the "Guid-
ance Noies on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazelte.

{54) Title: EXTRACELLULAR MESSENGERS

{57) Abstract: The invention provides human a

rs (XMLS) and pol. which identify and encode

XMIZS. The invention also provides expression vectors, host cells, antibodies, agonists, and antagonists. ‘The invention also provides

methods for di . trealing or | ing disorders

wilh aberrant expression ol XMTIS.

JP 2004-515216 A 2004.5.27



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

oooooooao

5e

INTERNATIONAL SEARCH REPORT

(216)

International Application No

PCT/US 01/18476

According to

CI.ASSIFIC%TION OF SUBJECT MATTER

12N15/16 C12N15/19 C07K14/52 C07K14/575  C07K16/24
CO7K16/26 C12qQ1/68 A61K38/19 A61K38/22 GO1N33/53

Classification (IPC) o to both rational classification and (PC

B. FIELDS

Minimum documentation searched (classification system followed by classification symbols)

CI2N

than minir tion to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, whers practical, search tarms used)

EMBL, MEDLINE, EPO-Internal

C.

TO BE RELEVANT

Category *

Citation of document, with indication, where apprapriate, of the relevant passages

Relevant to daim No.
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1-45,54
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*&" document member of the same patent family
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NL - 2280 H

Authorized officer
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Tel. (+31-70) ot 2040, Tx. 1 651 apon, CUPIDO, M
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Gitation of document, with indication, where appropriate, of the relevant passages

Relgvant to claim No.
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International application No.

INTERNATIONAL SEARCH REPORT PCT/US 01/18476

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

This internationai Search Report has not been established in respect of certain claims under Article 17(2){a) for the foltowing reasons:

1. [x] ctaims Nos.: ) )
because they relate to subject matter not required to be searched by this Authority, namely:

Although claim 18 is directed to a method of treatment of the human/animal
body, and claims 32 and 34 are directed to a diagnostic method practised on
the human/animal body, the search has been carried out and based on the
alleged effects of the composition.

2. [X] clmehos: 20,21,23,24

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful international Search can be carried out, specificaliy:

see FURTHER INFORMATION sheet PCT/ISA/210

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

Box Il  Observatlons where unity of il ion is lacking (Ci ion of ltem 2 of first sheet)

This International Searching Authority found multipls inventions in this international application, as follows:

see additional sheet

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

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additionat fee.

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

4, m No required additional search fees were timely paid by the applicant. Consequently, this International Search Reportis
restricted 1o the invention first mentioned in the claims: it is covered by claims Nos.:

1-44 (partially); 45, 54 (complete)

Remark on Protest D The additional search fees ware accompanied by the applicant's protest,

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998)
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International Application No. PCT/US 01/18476

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Continuation of Box 1.2

Claims Nos.: 20,21,23,24

Claims 20, 21, 23 and 24 refer to an agonist and antagonist of the
polypeptide of claim 1 without giving a true technical characterisation.
Moreover, no such compounds are defined in the application. Consequently,
the scope of these claims is ambiguous and vague., No meaningful search
can be carried out for such claims whose wording is in fact a mere
recitation of the results to be achieved.

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

JP 2004-515216 A 2004.5.27



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

(220)

International Application No. PCT/US 01/18476

FURTHER INFORMATION CONTINUED FROM  PCT/SA/ 210

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

1. Claims: 1-44 (all partly), 45 and 54

Polypeptide comprising an amino sequence at least 90%
identical to SEQ ID NO:1, biologically active or immunogenic
fragments thereof, polynucleotides encoding them, cells and
transgenic organismsm containing said polynucieotides and
their use to produce the encoded peptides, antibodies
binding thereto, diagnostic and therapeutic uses thereof.

2. Claims: 1-44 (all partly), 46 and 55

As

3. Claims:

As

4. Claims:

As

5. Claims:

As

6. Claims:

As

7. Claims:

As

8. Claims:

As

9. Claims:

As

above

1-4

=

above

1-44

above

1-4

S

above

1-44

above

1-44

ahove

1-44

above

1-4

B

above

relating to SEQ ID NO:2

(all partly), 47 and 56
relating to SEQ ID NO:3

(all partly), 48 and 57
relating to SEQ ID NO:4

(all partly), 49 and 58
relating to SEQ ID NO:5

(all partly), 50 and 59
relating to SEQ ID NO:6
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