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Matrix: BLOSUM62

Reward for match: 1
Penalty for mismatch: -2
Open Gap: 5 K 7K Extension Gap: 2 penalties
Gap x drop-off: 50
Expect: 10

Word Size: 11
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© (57) Abstract: The invention provides human human kinases (PKIN) and polynucleotides which identify and encode PKIN. The
invention also provides expression vectors, host cells, antibodies, agonists, and antagonists. The invention also provides methods for
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HUMAN KINASES

‘TECHNICAL FIELD
This invention relates to nucleic acid and amino acid sequences of human kinases and to the
use of these sequences in the diagnosis, treatment, and prevention of cancer, immune disorders,
disorders affecting growth and development, cardiovascular diseases, and lipid disorders, and in the
assessment of the effects of exogenous compounds on the expression of nucleic acid and amino acid

sequences of human kinases.

BACKGROUND OF THE INVENTION

Kinases comprise the largest known enzyme superfamily and vary widely in their target
molecules. Kinases catalyze the transfer of high energy phosphate groups from a phosphate donor to
a pbosphate acceptor. Nucleotides usnally serve as the phosphate donor in these reactions, with most
kinases utilizing adenosine triphosphate (ATP). The phosphate acceptor can be any of a variety of
molecules, inchiding nucleosides, nucleotides, lipids, carbohydrates, and proteins. Proteins are
phosphorylated on hydroxyamino acids. Addition of a phosphate group alters the local charge on the
acceptor molecule, causing internal conformational changes and potentially influencing intermolecular
contacts. Reversible protein phosphorylation is the primary method for regulating protein activity in
eukaryotic cells. In general, proteins are activated by phosphorylation in response to extracellular
signals such as hormones, neurotransmitters, and growth and differentiation factors. The activated
proteins initiate the cell’s intracellular response by way of intracellular signaling pathways and second
messenger molecules such as cyclic micleotides, calcium-calmodulin, inositol, and various mitogens,
that regulate protein phosphorylation.

Kinases are involved in all aspecis of a cell’s function, from basic metabolic processes, such
as glycolysis, to cell-cycle regulation, differentiation, and communication with the extracellular
environment through signal transduction cascades. Inappropriate phosphorylation of proteins in cells
has been linked to changes in cell cycle progression and cell differentiation. Changes in the cell cycle
have been linked to induction of apoptosis or cancer. Changes in cell differentiation have been linked
to diseases and disorders of the reproductive system, immune system, and skeletal muscle.

There are two classes of protein kinases. One class, protein tyrosine kinases (PTKs),
phosphorylates tyrosine residues, and the other class, protein serine/threonine kinases (STKS),
phosphorylates serine and threonine residues. Some PTK's and STKs possess structural
characteristics of both families and have dual specificity for both tyrosine and serine/threanine
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residues. Almost all kinases contain a conserved 250-300 amino acid catalytic domain containing ‘
specific residues and sequence motifs characteristic of the kinase family. The protein kinase catalytic
domain can be further divided into 11 subdomains. N-terminal subdomains I-IV fold into a two-lobed
structure which binds and orjents the ATP donor molecule, and subdomain V spans the itwo lobes. C-
terminal subdomains VI-XI bind the protein substrate and transfer the gamroa phosphate from ATP to
the hydroxyl group of a tyrosine, serine, or threonine residue., Each of the 11 subdomains contains
specific catalytic residues or amino acid motifs characteristic of that subdomain. For example,
subdomain I contains an 8-amine acid glycine-rich ATP binding consensus motif, subdomain I
contains a critical lysine residue required for maximal catalytic activity, and subdomains VI through I
comprise the highly conserved catalytic core. PTKs and STKSs also contain distinct sequence motifs

in suhdomains VI and VIII which may confer hydroxyantino acid specificity. .

In addition, kinases may also be classified by additional amino acid sequences, generally
between 5 and 100 residues, which either flank or occur within the kinase domain. These additional
amino acid sequences regﬁlate kinase activity and determine substrate specificity. (Reviewed in
Hardie, G. and 8. Hanks (1995) The Protein Kinase Facts Book, Vol I, pp. 17-20 Academic Press,
San Diego CA.). In particular, two protein kinase signature sequences have been identified in the
kinase domain, the first containing an active site lysine residue involved in ATP binding, and the
second containing an aspartate residue important for catalytic activity. I a protein analyzed includes
the two protein kinase signatures, the probability of that protein being a protein kinase is close to 100%
(PROSITE: PDOCO0100, Novemi)er 1995).

Protein Tyrosine Kinases

Protein tyrosine kinases (PTKs) may be classified as either transmembrane, receptor PTKs
or nontransmembrane, nonreceptor PTK proteins. Transmembrane tyrosine kinases function as
receptors for most growth factors. Growth. factors:bind to the receptor tyrosine kinase (RTK), which
causes the receptor to phosphorylate itself (autophosphorylation) and specific intracellular second
messenger proteins. Growth factors (GF) that associate with. receptor PTKs include epidermal GF,
platelet-derived GF, fibroblast GF, hepatocyte GF, insulin and insulin-like GFs, nerve GF, vascular
endothelial GF, and macrophage colony stimulating factor.

Nontransmeimbrane, nonreceptor PTKs lack transmembrane regions and, instead, form
signaling complexes with the cytosolic domains of plasma membrane receptors. Receptors that
function through non-receptor PTKSs include those for cytokines and hormones (growth hormone and
prolactin), and antigen-specific receptors on T and B lymphocytes.

Many PTKs were fitst identified as oncogene products in cancer cells in which PTK.
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activation was no Ionger subject to pormal cellular controls. In fact, about one third of the known
oncogenes encode PTKs. Furthermore, cellular transformation (oncogenesis) is often accompanied

by increased tyrosine phosphorylation activity (Charbonneau, H. and N.K. Tonks (1992) Annu. Rev.
Cell Biol. 8:463-493). Regulation of PTK activity may therefore be an important strategy in controlling
some types of cancer.

Substrates for tyrosine kinases can be identified using anti-phosphotyrosine antibodies to
screen tyrosine-phosphorylated cDNA expression libraries. Fish, so named for tyrosine-
phosphorylated in Src-transfromed fibroblast, is a tyrosine kinase substrate which has been identified
by such a technique. Fish has five SH3 domains and a phox homology (PX) domain. Fish is
suggested to be involved in signalling by tyrosine kinases and have a role in the actin cytoskeleton
(Lock,P. et al (1998) EMBO J. 17:4346-4357).

SHP-2, an SH2-domain-containing phosphotyrosine phosphatase, is a positive sighal
transducer for several receptor tyrosine kinases (RTKs) and cytokine receptors. Phosphotyrosine
phosphatases are critical positive and negative regulators in the intraellular signalling pathways that
result in growth-factor-specific cell responses such as mitosis, migration, differentiation,
transformation, survival or death. Signal-regnlatory proteins (SIRPs) comprise a new gene family of
at least 15 members, consisting of two subtypes distinguished by the presence or absence of a
cytoplasmic SHP-2-binding domain. The SIRP-alpha subfamily members have a cytoplasmic SHP2-
binding domain and includes SIRP-alpha-1, a transmersbrane protein, a substrate of activated RTKs
and which binds to SH2 domains. SIRPs have a high degree of homology with immune antigen
recognition molecules. The SIRP-beta subfamily lacks the cytoplasmic tail. The SIRP-beta-1 gene
encodes a polypeptide of 398 amino acids, SIRP family members are generally involved in regulation
of signals which define differnet physiological and pathological process (Kharitonenkov, A. et al (1997)
Nature 386:181-186). Two possible areas of regulation include determination of brain diversity and
genetic individuality (Sano,S et al (1999) Biochem. J. 344 Pt 3:667-675) and recognition of self which
fails in diseases such as hemolytic anemia (Oldenborg,P.-A et al (2000) Science 288:2051-2054).
Protein Serine/Threonine Kinases '

Protein serine/threonine kinases (STKS) are nontransmembrane proteins. A subclass of
STKs are known as ERKs (extracellular signal regulated kinases) or MAPs (mitogen-activated
protein kinases) and are activated after cell stimulation by a variety of hormones and growth factors.
Cell stimulation induces a signaling cascade leading to phosphorylation of MEK. (MAP/ERK kinase)
which, in turn, activates ERK via serine and threonine phosphorylation. A varied number of proteins
represent the downstream effectors for the active ERK and implicate it in the control of cell
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proliferation and differentiation, as well as regulation of the cytoskeleton. Activation of ERK is
pormally transient, and cells possess dual specificity phosphatases that are responsible for its down-
regulation. Also, numerous studies have shown that elevated ERK activity is associated with some
cancers. Other STKs include the second messenger dependent protein kinases such as the
cyclic-AMP dependent protein kinases (PKA), calcium-calmodulin (CaM) dependent protein kinases,
and the mitogen-activated protein kinases (MAP); the cyclin-dependent protein kinases; checkpoint
and cell cycle kinases; Numb-associated kinase (Nak); umnan Fased (bFu); proliferation-related
kinases; 5~AMP-activated protein kinases; and kinases involved in apoptosis.

The second messenger dependent protein kinases primarily mediate the effects of second
messengers such as cyclic AMP (cAMP), cyclic GMP, inositol triphosphate, phosphatidylinositol,
3,4,5-triphosphate, cyclic ADP ribose, arachidonic acid, diacylglycerol and calcium-calmodulin. The
PKAs are involved in mediating hormone-induced cellular responses and are activated by cAMP
produced within the cell in response to honmone stimulation. cAMP is an intracellular mediator of
hormone action in all animal cells that have been studied. Hormone-induced cellular responses include
thyroid hormone secretion, cortisol secretion, progesterone secretion, glycogen breakdown, bone
resorption, and regulation of heart rate and force of heart muscle contraction. PKA is found in all
animal cells and is thought to account for the effects of cAMP in most of these cells. Altered PKA
expression is implicated in a variety of disorders and diseases including cancer, thyroid disorders,
diabetes, atherosclerosis, and cardiovascular disease (Isselbacher, K.J. et al. (1994) Harrison’s
Pdnciplés of Internal Medicine, McGraw-Hill, New York NY, pp. 416-431, 1887).

The casein kinase 1 (CKI) gene family is another subfamily of serine/threonine protein
kinases. This continuously expanding group of kinases have been implicated in the regulation of
numerous cytoplasmic and nuclear processes, including cell metabolism, and DNA replication and
repair. CKI enzymes are present in the membranes, nucleus, cytoplasm and cytoskeleton of
eukaryotic cells, and on the mitotic spindles of mammalian cells (Fish, K.J. et al. (1995) J. Biol. Chem.
270:14875-14883).

The CKI family members all have a short amino-terminal domain of 9-76 amino acids, a highly
conserved kinase domain of 284 amino acids, and a variable carboxyl-terminal domain that ranges
from 24 1o over 200 amino acids in Jength (Cegielska, A, et al. (1998) J. Biol. Chem. 273:1357-1364).
‘The CKI family is comprised of highly related proteins, as seen by the identification of isoforms of
casein kinase I from a variety of sources. There are at least five mammalian isoforms, , B, v, 8§, and
&. Fish et al, identified CKI-epsilon from a buman placenta cDNA library. It is a basic protein of 416

amino acids and is closest to CKI-delta. Through recombinant expression, it was determined to
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phosphorylate known CKI substrates and was inbibited by the CKI-specific inhibitor CKI-7. The
human gene for CKI-epsilon was able to rescue yeast with a slow-growth phenotype caused by
deletion of the yeast CKI locus, HRR250 (Fish et al., supra).

The mammalian circadian mutation tau was found to be a semidominant autosomal allele of
CKI-epsilon that markedly shortens period length of circadian rhythms in Syrian hamsters. The tau
locus is encoded by casein kinase I-epsilon, which is also a homolog of the Drosophila circadian gene
double-time. Studies of both the wildtype and tau mutant CKI-epsilon enzyme indicated that the
mutant enzyme has a noticeable reduction in the maximum velocity and autophosphorylation state.
Further, in vitro, CKI-epsilon is able to interact with manmmalian PERIOD proteins, while the mutant
enzyme is deficient in its ability to phosphorylate PERIOD. Lowrey et al., have proposed that CKI-
epsilon plays a major role in delaying the negative feedback signal within the transcription-translation-
based autoregulatory loop that composes the core of the circadian mechanism. Therefore the CKI-
epsilon enzyme is an ideal target for pharmaceutical compounds influencing circadian thythms, jet-lag
and sleep, in addition to other physiologic and metabolic processes under circadian regulation (Lowrey,
P.L. et al. (2000) Science 288:483-491).

Homeodomain-interacting protein kinases (HIPKS) are serine/threonine kinases and novel
members of the DYRK kinase subfamily (Hofmann, T.G. et al. (2000) Biochimie 82:1123-1127).
HIPKs contain a conserved protein kinase domain separated from a domain that interacts with
homeoproteins. HIPKs are nuclear kinases, and HIPK? is highly expressed in neuronal tissue (Kim,
Y.H. et al. (1998) J. Biol. Chem. 273:25875-25879; Wang, Y. et al. (2001) Biochim. Biophys. Acta
1518:168-172). BIPKs act as corepressors for homeodomian transcription factors. This corepressor
activity is seen in postiransiational modifications such as ubignitination and phosphorylation, each of
which are important in the regulation of cellular protein fanction (Kim, Y.H. et al. (1999) Proc. Natl.
Acad. Sci, USA 96:12350-12355). ’

The murine homology to Caenorhabditis elegans UNC51, a serine/threonine kinase, has
been determined to be required to signal the program of gene espression leading to axon formation
from granule cells of the cerebellar cortex (Tomoda, T. et al (1999) Newron 24:833-346. The human
homolog of UNC-51, ULK]1, for UNC-51 (C. elegans)-like kinase 1, is composed of 1050 amino acids,
has a calculated MV of 112.6 kDa and a pl of 8.80. ULK1 has 41 % overall sequence similarity to
‘UNC-51 and is highly convserved among vertebrates including mammals, birds, reptiles, amphibians,
and fish. By Northern blot analysis, Kuroyanagi et al bave shown ULK1 to be ubiquitously expressed
in adult tissues, including skeletal muscle, heart, pancreas, brain, placenta, liver, kidney, and lung while
UNC-51 has been. specifically located in the nervous system of C. elegans. Fish and RH mapping
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confirmed the localization of ULKT to human chromosome 12q24.3. (Kuroyanagi, H. et al (1998)
Genomics 51:76-85.
Calcium-Calmodulin Dependent Protein Kinases

Calcium-calmodulin dependent (CaM) kinases are involved in regulation of smooth muscle
contraction, glycogen breakdown (phosphorylase kinase), and neurotransmission (CaM kinase I and
CaM kinase II). CaM dependent protein kinases are activated by calmodulin, an intracellular calcium
receptor, in response to the concentration of free calcium in the cell. Many CaM kinases are also
activated by phosphorylation. Some CaM kinases are also activated by autophosphorylation or by
other regulatory kinases. CaM kinase I phosphorylates a variety of substrates including the
neurotransmitter-related proteins synapsin I and II, the gene transcription regulator, CREB, and the
cystic fibrosis conductance regulator protein, CFTR (Haribabu, B. et al. (1995) EMBO J. 14:3679-
3686). CaM kinase II also phosphorylates synapsin at different sites and controls the synthesis of
catecholamines in the brain through phosphorylation and activation of tyrosine hydroxylase. CaM
kinase II controls the synthesis of catecholamines and seratonin, through phosphorylation/activation of
tyrosine hydroxylase and tryptophan hydroxylase, respectively (Fujisawa, H. (1990) BioEssays 12:27-
29). The mRNA encoding a calmodulin-binding protein kinase-like protein was found to be enriched in
marmmalian forebrain. This protein is associated with vesicles in both axons and dendrites and
accummulates largely postnatally. The amino acid sequence of this protein is similar to CaM-dependent
STKs, and the protein binds calmodulin in the presence of calcium (Godbout, M. et al. (1994) J.
Neurosci. 14:1-13).
Mitogen-Activaied Protein Kinases

The mitogen-activated protein kinases (MAP) which mediate signal transduction from the cell
surface to the nucleus via phosphorylation cascades are another STX family that regulates
intracellular signaling pathways. Several subgroups have been identified, and each manifests different
substrate gpeciﬁciﬁes and responds to distinct extracellular stimuli (Egan, S.E. and R.A. Weinberg
(1993) Nature 365:781-783). There are 3-kinase modules comprising the MAP kinase cascade:
MAPK (MAP), MAPK kinase (MAPZK, MAPKK, or MKK), and MKK kinase (MAP3K,
MAPKKEK, OR MEEK) (Wang,X.S. et al (1998) Biochem. Biophys. Res. Commun. 253:33-37). The
extraceliular-regulated kinase (ERK) pathway is activated by growth factors and mitogens, for
exaimple, epidermal growth factor (EGF), ultraviolet light, hyperosmolar medium, heat shock, endotoxic
lipopolysaccharide (LPS). The closely related though distinct parallel pathways, the c-Jun N-terminal
kinase (JNK), or siress-activated kinase (SAPK) pathway, and the p38 kinase pathway are activated
by stress stimuli and proinflammatory cytokines such as tumor necrosis factor (TNF) and interleukin-1
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(IL-1). Altered MAP kinase expression is implicated in a variety of disease conditions including
cancer, inflammation, immune disorders, and disorders affecting growth and development.. MAP
kinase signaling pathways are present in mammalian cells as well as in yeast.

MAPKKKS6 (MAP3K6) is one of numerous MAP3Ks identified. Isolated from skeletal
muscle, MAP3KS6 is 1,280 amino acids in length with 11 kinase subdomains and is detected in several
tissues. The highest expression has been found in heart and skeletal muscle. MAP3KG6 has 45%
amino acid sequence identity with MAP3KS5, while their catalytic domains share 82% identity.
MAP3KE interaction with MAP3KS5 i vivo was confirmed by coimmunoprecipitation. Recombinant
MAP3KG bas been shown to weakly activate the INK but not the p38 kinase or ERK pathways
(Wang X.S. et al. supra)

Cyclin-Dependent Protein Kinases

The cyclin-dependent protein kinases (CDKs) are STKs that control the progression of cells
through the cell cycle. The entry and exit of a cell from mitosis are regulated by the synthesis and
destruction of a family of activating proteins called cyclins. Cyclins are small regulatory proteins that
bind to and activate CDKs, which then phosphorylate and activate selected proteins involved in the
mitotic process. CDKs are unique in that they require multiple inputs to become activated. In addition
to cyclin binding, CDK activation requires the phosphorylation. of a specific threonine residue and the
dephosphorylation of a specific tyrosine residue on the CDK.

Another family of STKs associated with the cell cycle are the NIMA. (never in mitosis)-
related kinases (Neks). Both CDKSs and Neks are involved in duplication, maturation, and separation
of the microtubule organizing center, the centrosome, in animal cells (Fry, A.M. et al. (1998) EMBO I.
17:470-481).

Cl oini le Kinases

In the pracess of cell division, the order and timing of cell cycle transitions are under control of
cell cycle checkpoints, which ensure that critical events such as DNA replication and chromosome
segregation are carried out with precision. If DNA is damaged, e.g. by radiation, a checkpoint
pathway is activated that arrests the cell cycle to provide time for repair. If the damage is extensive,
apoptosis is induced. In the absence of such checkpoints, the damaged DNA is inherited by aberrant
cells which may cause proliferative disorders such as cancer. Protein kinases play an imporiant role
in this process. For example, a specific kinase, checkpoint kinase 1 (Chk1), has been identified in
yeast and mammals, and is activated by DNA damage in yeast. Activation of Chk1 leads to the arrest
of the cell at the G2/M transition (Sanchez, Y. et al. (1997) Science 277:1497-1501). Specifically,
Chk1 phosphorylates the cell division cycle phosphatase CDC25, inhibiting its normal fanction which is
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to dephosphorylate and activate the cyclin-dependent kinase Cdc2. Cde2 activation centrols the entry
of cells into mitosis (Peng, C.-Y. et al. (1997) Science 277:1501-1505). Thus, activation of Chk1
prevents the damaged cell from entering mitosis. A. similar deficiency in a checkpoint kinase, such as
Chk1, may also contribute to cancer by failure to arrest cells with damaged DNA at other checkpoints
such as G2/M.
Proliferation-Related Kinases

Proliferation-related kinase is a serum/cytokine inducible STK that is involved in regulation of
the cell cycle and cell proliferation in human megakarocytic cells (Li, B. et al. (1996) J. Biol. Chem.
271:19402-19408). Proliferation-related kinase is related to the polo (derived from Drosephila polo
gene) family of STKs implicated in cell division. Prolifexation-related kinase is downregulated in lung
tumor tissue and may be a proto-oncogene whose deregulated expression in normal tissue leads.to
oncogenic transformation. .
S-AMP-activated protein kinase

A ligand-activated STK protein kinase is 5-AMP-activated protein kinase (AMPK) (Gao, G.
et al. (1996) J. Biol Chem. 271:8675-8681). Mammalian AMPK is a regulator of fatty acid and sterol
synthesis through phosphorylation of the enzymes acetyl-CoA carboxylase and
hydroxymethylglutaryl-CoA reductase and mediates responses of these pathways to cellular stresses
such as heat shock and depletion of glucose and ATP. AMPK is a heterotrimeric complex comprised
of a catalytic alpha subunit and two non-catalytic beta and gamma subunits thaf are believed to
regulate the activity of the alpha subunit. Subunits of AMPK have a much wider distribution in
non-lipogenic tissues such as brain, heart, spleen, and lung than expected. This distribution suggests
that its role may extend beyond regulation of lipid metabolism alone.
Kinases in Apoptosis

Apoptosis is a highly regulated signaling pathway leading to cell death that plays a crucial role
in tissue development and homeostasis. Deregulation of this process is associated with the
Pathogenesis of a mumber of diseases including autoimmune disease, neurodegenerative disorders, and
cancer. Various STKS play key roles in this process. ZIP kinase is an STK containing a C-terminal
leucine zipper domain in addition to its N—termiﬁal protein kinase dornain. This C-terminal domain.
appears to mediate homodimerization and activation of the kinase as well as interactions with
transcription factors such as activating transcription factor, ATF4, a member of the cyclic-AMP
responsive element binding protein (ATF/CREB) family of transcriptional factors (Sanjo, H. et al.
(1998) J. Biol. Chem. 273:29066-29071). DRAK1 and DRAK?2 are STKs that share homology with
the death-associated protein kinases (DAP kinases), known to function in interferon-y induced
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apoptosis (Sanjo et al., supra). Like ZIP kinase, DAP kinases contain a C-terminal protein-protein
interaction domain, in the form of ankyrin repeats, in addition. to the N-terminal kinase domain. ZIP,
DAP, and DRAK kinases induce morphological changes associated with apoptosis when transfected
into NIH3T3 cells (Sanjo et al, supra). However, deletion of either the N-terminal kinase catalytic
domain or the C-terminal domain of these proteins abolishes apoptosis activity, indicating that in
addition to the kinase activity, activity in the C-terminal domain is also necessary for apoptosis,
possibly as an interacting domain with a regulator or a specific substrate.

RICK is another STK recently identified as mediating a specific apoptotic pathway involving
the death receptor, CD93 (Inohara, N. et al. (1998) J. Biol. Chem. 273:12296-12300). CD95isa
member of the tumor necrosis factor receptor superfamily and plays a critical role in the regulation
and homeostasis of the immune system (Nagata, S. (1997) Cell 88:355-365). The CD95 receptor
signaling pathway involves recruitment of various intracellular molecules to a receptor complex
following ligand binding. This process includes recruitment of the cysteine protease caspase-8 which,
in turn, activates a caspase cascade leading to cell death. RICK is composed of an N-terminal kinase
catalytic domain and a C-terminal “caspase-recruitment” domain that interacts with caspase-like
domains, indicating that RICK plays a role in the recruitment of caspase-8. This interpretation is
supported by the fact that the expression of RICK in human 293T cells promotes activation of
caspase-8 and potentiates the induction of apoptosis by various proteins involved in the CD95
apoptosis pathway (Inohara et al., supra).

Mitachondrial Protein Kinases

A novel class of eukaryotic kinases, related by sequence to prokaryotic histidine protein
kinases, are the mitochondrial protein kinases (MPKs) which seem to have no sequence similarity with
otber eukaryotic protein kinases. These protein kinases are located exclusively in the mitochondrial
matrix space and may have evolved from genes originally present in respiration-dependent bacteria
which were endocytosed by primitive enkaryotic cells. MPKs are responsible for phosphorylation and
inactivation of the branched-chain alpha-ketoacid dehydrogenase and pyravate dehydrogenase
complexes (Harris, R.A. et al. (1995) Adv. Enzyme Regul. 34:147-162). Five MPKs have been
identified. Four members correspond fo pyruvaie dehydrogenase kinase isozymes, regulating the
activity of the pyruvate dehydrogenase complex, which is an important regulatory enzyme at the
interface between glycolysis and the citric acid cycle. The fifth member corresponds to a branched-
chain alpba-ketoacid dehydrogenase kinase, important in the regulation of the pathway for the disposal
of branched-chain amino acids. (Harris, R.A. et al. (1997) Adv. Enzyme Regul 37:271-293). Both
starvation and the diabetic state are known to result in a great increase in the activity of the pyruvate
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dehydrogenase kinase in the liver, heart and muscle of the rat. This increase contributes in both
disease states to the phosphorylation and inactivation of the pyruvate dehydrogenase complex and
conservation of pyruvate and lactate for gluconeogenesis (Harris (1995) supra).

KINASES WITH NON-PROTEIN SUBSTRATES

Lipid and Inositol kinases

Lipid kinases phosphorylate hydroxyl residues on lipid head groups. A family of kinases
involved in phosphorylation of phosphatidylinositol (PI) has been described, each member
phosphorylating a specific carbon on the inositol ring (Leévers, S.J. et al. (1999) Curr. Opin. Cell Biol.
11:219-225). The phosphorylation of phosphatidylinositol is involved in activation of the protein kinase
C signaling pathway. The inositol phospholipids (phosphoinositides) intracellular signaling pathway
begins with binding of a signaling molecule to a G-protein linked receptor in the plasma membrane.
This leads to the phosphorylation of phosphatidylinositol (P) residues on the inner side of the plasma
metmbrane by inositol kinases, thus converting Pl residues to the biphosphate state (PIP,). PIP, is
then cleaved into inosito] triphosphate (IP,) and diacylglycerol. These two products act as mediators
for separate signaling pathways. Cellular responses that are mediated by these pathways are
glycogen breakdown in the liver in response to vasopressin, smooth muscle contraction in response to
acetylcholine, and thrombin-induced platelet aggregation.

PI 3-kinase (PI3K), which phosphorylates the D3 position of PI and its derivatives, has a
central role in growth factor signal cascades involved in cell growth, differentiation, and metabolism.
PI3K is a heterodimer consisting of an adapter subunit and a catalytic subunit. The adapier subunit
acts as a scaffolding protein, interacting with specific tyrosine-phosphorylated proteins, lipid moieties,
ang other cytosolic factors. When the adapter subunit binds tyrosine phosphorylated targets, such as
the insulin responsive substrate (IRS)-1, the catalytic subunit is activated and converts PI (4,5)
bisphosphate (PIP,) to PI (3,4,5) P, (PIP,). PIP, then activates a number of other proteins, inchuding
PKA, protein kinase B (PKB), protein kinase C (PKC), glycogen synthase kinase (GSK)-3, and p70
ribosomal s6 kinase. PI3K also interacts directly with the cytoskeletal organizing proteins, Rac, rho,
and cde4? (Shepherd, P.R. et al. (1998) Biochem. J. 333:471-490). Animal models for diabetes, such
as obese and fat mice, have altered PI3K adapter subunit levels. Specific mutations in the adapter
subunit have also been found in an insulin-resistant Danish population, suggesting a role for PI3K in
type-2 diabetes (Shepard, supra).

An example of lipid kinase phosphorylation activity is the phosphorylation of
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D-erythro-sphingosine to the sphingolipid metabolite, sphingosive-1-phosphate (SPP). SPP has

emerged as a novel lipid second- - with both extr Jar and intr actions (Kohama,
T. etal, (1998) J. Biol. Chem. 273:23722-23728). Extracellularly, SPP is a ligand for the G-protein
coupled receptor EDG-1 (endothelial-derived, G-protein coupled receptor). Intracellularly, SPP
regulates cell growth, survival, motility, and cytoskeletal changes. SPP levels are regulated by
sphingosine kinases that specifically phosphorylate D-erythro-sphingosine to SPP. The importance of
sphingosine kinase in cell signaling is indicated by the fact that various stimuli, including
platelet-derived growth factor (PDGF), nerve growth factor, and activation of protein kinase C,
increase cellular levels of SPP by activation of sphingosine kinase, and the fact that competitive
inhibitors of the enzyme selectively inhibit cell proliferation induced by PDGF (Kohama et al,, supra).
Purine Nucleotide Kinases

The purine nucleotide kinases, adenylate kinase (ATP:AMP phosphotransferase, or AdK) and
guanylate kinase (ATP:GMP phosphotransferase, or GuK) play a key role in nucleotide metabolism
and are crucial to the synthesis and regulation of cellular levels of ATP and GTP, respectively. These
two molecules are precursors in DNA and RNA synthesis in growing cells and provide the primary
source.of biochemical energy in cells (ATP), and signal transduction pathways (GTP). Inhibition of
varjous steps in the synthesis of these two molecules has been the basis of many antiproliferative
drugs for cancer and antiviral therapy (Pillwein, K. et al. (1990} Cancer Res. 50:1576-1579).

AdK is found in almost all cell types and is especially abundant in cells having high rates of
ATP synthesis and utilization such as skeletal muscle. In these cells AdK is physically associated with
mitochondria and myofibrils, the subcellular structures that are involved in energy production and
utilization, respectively. Recent studies have demonstrated a major function for AdK in transferring
high energy phosphoryls from metabolic processes generating ATP to cellular components consuming
ATP (Zeleznikar, R.J. et al. (1995) J. Biol. Chem. 270:7311-7319). Thus AdK may have a pivotal
role in maintaining energy production in cells, particularly those having a high rate of growth or
metabolism such as cancer cells, and may provide a target for suppression of its activity to treat
certain cancers. Alternatively, reduced AdK activity may be a source of various metabolic,
muscle-energy disorders that can result in cardiac or respiratory failure and may be treatable by
increasing AdK activity.

Guk, in addition to providing a key step in the synthesis of GTP for RNA and DNA synthesis,
also fulfills an essential function in signal transduction pathways of cells through the regulation of GDP
and GTP, Specifically, GTP binding to membrane agsociated G proteins mediates the activation of cell

receptors, subsequent intracellnlar activation of adenyl cyclase, and production of the second

JP 2004-527209 A 2004.9.9



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

20

30

(120)

WO 02/0839% PCT/US01/23092

messenger, cyclic AMP. GDP binding to G proteins inhibits these processes. GDP and GTP levels
also control the activity of certain oncogenic proteins such as p21™ known to be involved in control of
cell proliferation and oncogenesis (Bos, J.L. (1989} Cancer Res. 49:4682-4689). High ratios of
GTP:GDP caused by suppression of GuK cause activation of p21™ and promote oncogenesis.
Increasing GuK activity to increase levels of GDP and reduce the GTP:GDP ratio may provide a
therapeutic strategy to reverse oncogenesis.

GuK is an important enzyme in the phosphorylation and activation of certain antiviral drugs
useful in the treatment of herpes virus infections. These drugs include the guanine homologs acyclovir
and buciclovir (Miller, W.H. and R.L. Miller (1980) J. Biol. Chern. 255:7204-7207; Stenberg, K. et al.
(1986) 1. Biol. Chem. 261:2134-2139). Increasing GuK activity in infected cells may provide a
therapeutic strategy for augmenting the effectiveness of these drugs and possibly for reducing the
necessary dosages of the drugs.

Pyrimidine Kinases

The pyrimidine kinases are deoxycytidine kinase and thymidine kinase 1 and 2. Deoxycytidine
kinase is located in the nucleus, and thymidine kinase 1 and 2 are found in the cytosol (Johansson, M.
et al. (1997) Proc. Natl. Acad. Sci. USA 94:11941-11945). Phosphorylation of deoxyribonucleosides

by pyrimidine kinases provides an alternative pathway for de novo synthesis of DNA precursors. The
role of pyrimidine kinases, like putine kinases, in phosphorylation is critical to the activation of several
chemotherapeutically important nucleoside analogues (Arner E.S. and S. Eriksson (1995) Pharmacol
Ther. 67:155-186).

The discovery of new human kinases, and the polymucleotides encoding them, satisfies 2 need
in the art by providing new compositions which are useful in the diagnosis, prevention, and treatment
of cancer, immune disorders, disorders affecting growth and development, cardiovascular diseases,
and lipid disorders, and in the assessment of the effects of exogenous compounds on the expression of

nucleic acid and amino acid sequences of human kinases.

SUMMARY OF THE INVENTION
The invention features purified polypeptides, human kinases, referred to collectively as
“PKIN” and individually as “PKIN-1,” “PKIN-2,” “PKIN-3,” “PKIN-4,” “PKIN-5,” “PKIN-6,”
“PKIN-7,” “PKIN-8,” “PKIN-9,” “PKIN-10,” “PKIN-11,” “PKIN-12” “PKIN-13,” “PKIN-14,”
“PKIN-15,” “PKIN-16,” “PKIN-17,” “PKIN-18,” “PKIN-19,” and “PKIN-20.” In one aspect, the
invention provides an isolated polypeptide selected from the group consisting of a) a polypeptide
comprising an amino acid sequence selected frorm the group consisting of SEQ ID NO:1-20, b) a

JP 2004-527209 A 2004.9.9
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polypeptide comprising a naturally occurring amino acid sequence at least 90% identical to an amino
acid sequence selected from the group consisting of SEQ ID NO:1-20, ¢) a biologically active
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-20, and d) an inmmunogenic fragment of a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-20. In one alternative, the invention provides an
isolated polypeptide comprising the amino acid sequence of SEQ ID NO:1-20.

The invention further provides an isolated polynucleotide encoding a polypeptide selected from
the group consisting of &) a polypeptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NO:1-20, b) a polypeptide comprising a naturally occurring amino acid sequence
at least 90% identical to an amino acid sequence selected from the group consisting of SEQ ID NQ:1-
20, ¢) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-20, and d) an immunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-20. In one alternative, the
polynucleotide encodes a polypeptide selected from the group consisting of SEQ ID NO:1-20. In
another alternative, the polynucleotide is selected from the group consisting of SEQ ID NO:21-40.

Additionally, the invention provides a recombinant polynucleotide comprising a promoter
sequence operably linked to a polynucleotide encoding a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-20, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-20, ¢} a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-20, and d) an immunogenic fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-20. 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:1-20, b) a polypeptide comprising a naturally occurring amino acid sequence at least
90% identical to an amino acid sequence selected from. the group consisting of SEQ ID NO:1-20,¢) a
biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-20, and d) an immunogenic fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-20. The method comprises a)
culturing a cell under conditions suitable for expression of the polypeptide, wherein said cell is

13
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transformed with a recombinant polynucleotide comprising a promoter sequence operably linked to a
polynucleotide encoding the polypeptide, and b) recovering the polypeptide so expressed.

Additionally, the invention provides an isolated antibody which specifically binds to a
polypeptide selected from the group consisting of a) a polypeptide comprising an aminoe acid sequence
selected from the group consisting of SEQ ID NO:1-20, b) a polypeptide comprising a naturally
occurring amino acid sequence at least 90% identical to an amino acid sequence selected from the
group consisting of SEQ ID NO:1-20, c) a biologically active fragment of a polypeptide hav'ingvm
amino acid sequence selected from the group consisting of SEQ ID NO:1-20, and d) an immunogenic
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-20.

The invention further provides an isolated polymucleotide selected from the group consisting of
a) a polynucleatide comprising a polynucleotide sequence selected from the group consisting of SEQ
1D NO:21-40, b) a polynucleotide cornprising a natarally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:21-40,
c) a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to
the polynucleotide of b), and e} an RNA equivalent of a)-d). In one alternative, the palynucleotide
comprises at Jeast 60 contiguous nucleotides.

Additionally, the invention provides a method for detecting a target polynucleotide in a sample,-
said target polynucleotide having a sequence of a polynucleotide selected from the group consisting of
a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ
ID NO:21-40, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at Jeast
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID N0:21-40,
¢) a polynucleotide complementary to the polynucleotide of a), d) a polynucleotide complementary to
the polynucleotide of b), and ¢) an RNA equivalent of a)-d). The method comprises a) hybridizing the
sample with a probe comprising at least 20 contiguous nucleotides comprising a sequence
complementary o 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) defecting the presence or absence of
said hybridization complex, and optionally, if present, the amount thereof. In one alternative, the probe
comprises at least 60 contiguous mucleotides.

The invention further provides a method for detecting a target polynucleotide in a sample, said
target polynucleotide having a sequence of a polynucleotide selected from the group consisting of a) a
polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ ID
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NO:21-40, b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:21-40, ¢) a
polynucleotide complementary to the polynucleotide of a), d) a polynncleotide complementary to the
polynucleotide of b), and e) an RNA equivalent of a)-d). The method comprises a) amplifying said
target polynucleotide or fragment thereof using polymerase chain reaction amplification, and b)
detecting the presence or absence of said amplified target polynucleotide or fragment thereof, and,
optionally, if present, the amount thereof.

The invention further provides a composition comprising an effective amount of a polypeptide
selected from the group consisting of a) a polypeptide comprising an amino acid sequence selected
from the group consisting of SEQ ID NO:1-20, b) a polypeptide comprising a naturally occnrring
amino acid sequence at least %0% identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:1-20, ¢) a biologically active fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-20, and d) an immunogenic fragment of
a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-20,
and a pharmacentically acceptable excipient. In one embodiment, the composition comprises an amino
acid sequence selected from the group consisting of SEQ ID NO:1-20. The invention additionally
provides a method of treating a disease or condition associated with decreased expression of
functional PKIN, comprising administering to a patient in need of such. treatment the compaosition.

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:1-20, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-20, ) a biologically active fragment of a polypeptide
héving an amino acid sequence selected from the group consisting of SEQ ID NO:1-20, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-20. 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 PKIN, comprising
administering to a patient in need of such treatment the compaosition.

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
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amino acid sequence selected from the group consisting of SEQ ID NO:1-20, b) a polypeptide
comprising a naturally occurring amino acid sequence at least 90% identical to an amino acid
sequence selected from the group consisting of SEQ ID NO:1-20, ¢) a biologically active fragment of
a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-20,
and d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-20. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b) defecting antagonist activity in the sample. In one alternative, the
invention provides a composition compﬁsiné 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 PKIN, 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:1-20, b) a polypeptide comprising a
naturally occurring amine acid sequence at least 90% identical to an amino acid sequence selected
from the gréup consisting of SEQ ID NO:1-20, c) a biologically active fragraent of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NQ:1-20, and d) an
imnmnogenic fragment of a polypeptide having-an amino acid sequence selected from the group
consisting of SEQ ID NO:1-20. 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 & 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:1-20, b} a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-20, ¢) a biologically active fragment of a polypeptide
having an amine acid sequence selected from the group consisting of SEQ ID NO:1-20, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-20. 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 polypepﬁée in the absence of
the test compound, wherein a change in the activity of the polypeptide in the presence of the test

JP 2004-527209 A 2004.9.9
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compound is indicative of a compound that modulates the activity of the polypeptide.

The invention further provides a method for screening a compound for effectiveness in
altering expression of a target polynucleotide, wherein said target polynucleotide comprises a
polynucleotide sequence selected from the group consisting of SEQ ID NO:21-40, 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
method comprising a) treating a biological sample containing nucleic acids with the test compound; b)
hybridizing the nucleic acids of the treated biological sample with a probe comprising at least 20
contiguous nucleotides of a polynucleotide selected from the group consisting of i) a polyrucleotide
comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:21-40, i) a
polynucleotide comprising a naturally occurring polynucleotide sequence at least 90% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NO:21-40, iif) a polynucleotide
having a sequence complementary to i), iv) a polynucleotide complementary to the polynucleotide of
i), and v) an RNA equivalent of i)-iv). Hybridization occurs under conditions whereby a specific
hybridization complex is formed between said probe and a target polynucleotide in the biological
sample, said target polynucleotide selected from the group consisting of i) a polynucleotide comprising
a polynucleotide sequence selected from the group consisting of SEQ ID NO:21-40, i) a
polynucleotide comprising a naturally occuning polynucleotide sequence at least 90% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NO:21-4), iii) a polynucleotide
complementary to the polynucleotide of i), iv) a polynucleotide complementary to the polynucleotide of
i), and v) an RNA equivalent of i)-iv). Alternatively, the target polynucleotide comprises a fragment
of a polynucleotide sequence selected from the group consisting of i)-v) above; ¢) quantifying the
amount of hybridization complex; and d) comparing the amount of hybridization complex in the treated
biological sample with the amount of hybridization complex in an untreated biological sample, wherein
a difference in the amount of hybridization complex in the treated biological sample is indicative of
toxicity of the test compound,

BRIEF DESCRIPTION OF THE TABLES
Table 1 summarizes the nomenclature for the full length polynucleotide and polypeptide
sequences of the present invention.
Table 2 shows the GenBank identification number and annotation of the nearest GenBank
homolog for polypeptides of the invention. The probability score for the match between each

JP 2004-527209 A 2004.9.9
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polypeptide and its GenBank homolog is also shown.

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

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

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

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

Table 7 shows the tocls, programs, and algorithms used to analyze the polynucleotides and
polypeptides of the invention, along with applicable descriptions, references, and threshold parameters.

DESCRIPTION OF THE INVENTION )

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

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

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

“PKIN” refers to the amino acid sequences of substantially purified PKIN obtained from any
species, particularly 2 mammalian species, including bovine, ovine, porcine, murine, equine, and human,
and from any source, whether natural, synthetic, semi-synthetic, or recombinant.

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

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

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

The terms “amino acid” and “amino acid sequence” refer to an oligopeptide, peptide,

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

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

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

The term “antibody” refers to intact immunoglobulin molecules as well as to fragments
thereof, such as Fab, F(ab’),, and Fv fragments, which are capable of binding an epitopic determinant.
Antibodies that bind PKIN polypeptides can be prepared using intact polypeptides or using fragments
containing small peptides of interest as the immunizing antigen. The polypeptide or oligopeptide used
to immunize an animal (e.g., 2 mouse, a rat, or a rabbit) can be derived from the translation of RNA,
or synthesized chemically, and cau 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 molecnle (i.e., an epitope) that
makes contact with a particular antibody. When a protein or a fragiment of a protein is used to
immunize a host animal, numerous regions of the protein may induce the production of antibodies
which bind specifically to antigenic determinants (particular regions or three-dimensjonal structures on
the protein). An antigenic determinant may compete with the intact antigen (i.e., the immunogen used
to elicit the immune response) for binding to an antibody.

The term “antisense” refers to any composition capable of base-pairing with the “sense”
(coding) strand of a specific nucleic acid sequence. Antisense compositions may include DNA; RNA;
peptide nucleic acid (PNA); oligonucleotides having modified backbone linkages such as
phosphorothioates, methylphosphonates, or benzylphosphonates; oligonucleotides having modified
sugar groups such as 2'-methoxyethyl sugars or 2-methoxyethoxy sugars; or oligonucleotides having
modified baées such as 5-methyl cytosine, 2'-deoxyuracil, or 7-deaza-2'-deoxyguanosine. Antisense
molecules may be produced by any method including chemical synthesis or transcription. Once

introduced into a cell, the complementary antisense molecule base-pairs with a naturally occurring
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nucleic acid sequence produced by the cell to form duplexes which block either transcription or
translation. The designation “negative” or “minus” can refer to the antisense strand, and the
designation “positive™ or “plus” can refer to the sense sirand of a reference DNA molecule.

The term “biologically active” refers to a protein having structural, regulatory, or biochemical
functions of a naturally occurting molecule. Likewise, “immﬁnologica]ly active” or “immunogenic”
refers to the capability of the natural, recombinant, or synthetic PKIN, or of any oligopeptide thereof,
to induce a specific immune response in appropriate animals or cells and to bind with specific
antibodies.

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

A “compesition comprising a given polynucleotide sequence” and a “composition comprising a
given amino acid sequence” refer broadly to any composition containing the given pelynucleotide or
amino acid sequence. The composition may comprise a dry formulation or an aqueous solution.
Compositions comprising polynucleotide sequences encoding PKIN or fragments of PKIN may be
employed as hybridization probes. The probes may be stored in freeze-dried forn and may be
associated with a stabilizing agent such as a carbohydrate. In hybridizations, the probe may be
deployed in an aqueous solution containing salts (e.g., NaCl), detergents (e.g., sodium dodecyl sulfate;
SDS), and other components (e.g., Denhardt's solution, dry milk, salmon sperm DNA, etc.).

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

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

conservative amino acid substitutions.

Qriginal Residue Conservative Substitution
Ala Gly, Ser
Arg His, Lys

21

JP 2004-527209 A 2004.9.9



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

w

20

30

35

(130)

WO 02/08399 PCT/US01/23092
Asn Asp, Gln, His
Asp . Asn, Glu
Cys Ala, Ser
Gln. Asn, Glu, His
Glu Asp, Gln, His
Gly Ala
His Asn, Arg, Gln, Glu
e Leu, Val
Leu Ile, Val
Lys Arg, Gln, Glu
Met Len, e
Phe . His, Met, Len, Ttp, Tyr
Ser ' Cys, Thr
Thr Ser, Val
Trp Phe, Tyr
Tyr His, Phe, Trp
Val Ile, Leu, Thr

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

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

The term “derivative” refers to a chemically modified polynucleatide or polypeptide.
Chemical modifications of a polynucleotide can include, for example, replacement of hydrogen by an
alkyl, acyl, hydroxyl, or amino group. A derivative polynucleotide encodes a polypeptide which retains
at least one biological or immmnological 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 fanction of the polypeptide from which it was derived.

A “detectable label” refers to a teporter 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 upr d; or decreased, downregulated, or

absent gene or protein expression, determined by comparing at least two different samples. Such
comparisons may be carried out between, for example, a treated and an untreated sample, or a
diseased and a normal sample.

“Exon shuffling” refers 1o the recombination of different coding regions (exons). Since an
exon may represent a structural or functional domain of the encoded protein, new proteins may be

assembled through the novel reassortment of stable substructures, thus allowing acceleration of the
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evolution of new protein functions.

A “fragment” is a unique portion of PKIN or the polynucleotide encoding PKIN which is
identical in sequence to but shorter in length than the parent sequence. A fragment may comprise up
to the entire length of the defined sequence, minus one nucleotide/amino acid residue. For example, a
fragment may comprise from 5 to 1000 contiguous nucleotides or amino acid residues. A fragment
used as a probe, primer, antigen, therapeutic molecule, or for other purposes, may be at least 5, 10, 15,
16, 20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or at least 500 contiguous nucleotides or amine acid
residues in length. Fragments may be preferentially selected from certain regions of a molecule. For
example, a polypeptide fragment may corprise a certain Jength 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:21-40 comprises a region of unique polynucleotide sequence that
specifically identifies SEQ ID NO:21-40, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:21-40 is useful, for
example, in hybridization and amplification technologies and in analogous methods that distinguish SEQ
ID NO:21-40 from related polynucleotide sequences. The precise length of a fragment of SEQ ID
NO:21-40 and the region of SEQ ID N0:21-40 to which the fragment corresponds are routinely
determinable by one of ordinary skill in the art based on the intended purpose for the fragment.

A fragment of SEQ ID NO:1-20 is encoded by a fragment of SEQ ID NO:21-40. A
fragment of SEQ ID NO:1-20 comprises a region of unique amino acid sequence that specifically
identifies SEQ ID NO:1-20. For example, a fragment of SEQ ID NO:1-20 is useful as an
immunogenic peptide for the development of antibodies that specifically recognize SEQ ID NO:1-20.
The precise length of a fragment of SEQ ID NO:1-20 and the region of SEQ ID NO:1-20 to which
the fragment corresponds are routinely determinable by one of ordinary skill in the art based on the
intended purpose for the fragment.

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

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

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

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

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

Matrix: BLOSUMG2

Reward for match: 1

Penalty for mismatch: -2

Open Gap: 5 and Extension Gap: 2 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 11
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Filter: on

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

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

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

Percent identity between polypeptide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12e
sequence alignment program (described and referenced above). For pairwise alignments of
polypeptide sequences using CLUSTAL V, the default parameters are set as follows: Ktuple=1, gap
penalty=3, window=5, and “diagonals saved”=5. The PAMZ250 matrix is selected as the default
residue weight table. As with polymicleotide 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 defaulf parameters. Such defanlt parameters may be, for
example:

Matrix: BLOSUMG2

Open Gap: 11 and Extension Gap: I penalties

Gap x drop-off: 50

Expect: 10

25

JP 2004-527209 A 2004.9.9



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

w

10

20

25

30

(134)

WO 02/0839% PCT/US01/23092

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 numbet, ox may be measured over a shorter length,
for exémple, over the length of a fragment taken from a larger, defined polypeptide sequence, for
instance, a fragment of at least 15, at least 20, at least 30, at least 40, at least 50, at least 70 or at least
150 contignous residues. Such lengths are exemplary only, and it is understood that any fragment
length supported by the sequences shown herein, in the tables, figures or Sequence Listing, may be
used to describe a length over which percentage identity may be measured.

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

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 hu.man antibody, and still retains its original binding ability.

“Hybridization” refers to the process by which a polynucleotide strand anneals with a
complementary strand through base pairing under defined hybridization conditions. Specific
hybridization is an indication that two nucleic acid sequences share a high degree of complementarity.
Specific hybridization complexes form under permissive annealing conditions and remain hybridized
after the “washing” step(s). The washing step(s) is particularly important in determining the
stringency of the hybridization process, with more stringent. conditions allowing less non-specific
binding, i.e.. binding between pairs of nucleic acid strands that are not perfectly maiched. Permissive
conditions for annealing of nucleic acid sequences are routinely determinable by one of ordinary skill in
the art and may be consistent among hybridization experiments, whereas wash conditions may be
varied among experiments to achieve the desired stringency, and therefore hybridization specificity.
Permissive annealing conditions occur, for example, at 68°C in the presence of about 6 x SSC, about
1% (w/v) SDS, and about 100 pg/inl 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 typic‘élly selected to be about
5°C to 20°C lower than the thermal melting point (T, for the specific sequence at a defined ionic
strength and pH. The T, is the temperature (under defined ionic strength and pH) at which 50% of
the target sequence hybridizes to a perfectly matched probe. An equation for calculating T, and

conditions for nucleic acid hybridization are well known and can be found in Sambrook, 1. et al. (1989)
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Molecular Cloning: A Laboratory Manual, 2* ed., vol. 1-3, Cold Spring Harbor Press, Plainview NY;
specifically see volume 2, chapter 9.

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

The term “hybridization complex” refers to a comple)‘{ 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., Cot or Ryt analysis) or formed between one
nucleic acid sequence present in solution and another nucleic acid sequence immobilized on a solid
support (e.g., paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate’
to which 'cells or their nucleic acids have been ﬂxedj.

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

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

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

The term “microarray” refers to an arrangement of a plurality of polynucleotides,
polypeptides, or other chemical compouuds on a substrate,

The terms “element” and “array element” refer to a polynucleotide, polypeptide, or other

chemical compound having a unique and defined position on a microarray.
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The term “modulate” refers to a change in the activity of PKIN. For example, modulation
may cause an increase or a decrease in protein activity, binding characteristics, or any other biological,
functional, or immunological properties of PKIN.

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

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

“Peptide mucleic acid” (PNA) refers to an antisense molecule or anti-gene agent which
comprises an oligonucleotide of at least about 5 nucleotides in length linked to a peptide backbone of
amino acid residues ending in lysine. The terminal lysine confers solubility to the composition. PNAs

pref ially bind compl y single stranded DNA or RNA. and stop transcript elongation, and
may be pegylated to extend their lifespan in the cell.

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

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

Probes and primers as used in the present invention typically comprise at least 15 contiguous
nucleotides of a known sequence. In order to enhance specificity, longer probes and prifmers may also
be employed, such ag probes and primers that comprise at least 20, 25, 30, 40, 50, 60, 70, 80, 90, 100,

or at least 150 consecutive nucleotides of the disclosed nucleic acid sequences. Probes and primers
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may be considerably longer than these examples, and it is understood that any length supported by the
specification, including the tables, figures, and Sequence Listing, may be used.

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

Oligonucleotides for use as primers are selected using software known in the art for such
purpose. F&r example, OLIGO 4.06 software is useful for the selection of PCR primer pairs of up to
100 nucleotides each, and for the analysis of oligonucleotides and larger polynucleotides of up to 5,000
nucleotides from an input polynucleotide sequence of up to 32 kilobases. Similar primer selection
programs have incorporated additional features for expanded capabilities. For example, the PrimOU
primer selection program (available to the public from the Genome Center at University of Texas
South West Medical Center, Dallas TX) is capable of choosing specific primers from megabase
sequences and is thus useful for designing primers on a genome-wide scope. The Primer3 primer
selection program (available to the public from the Whitehead Institute/MIT Center for Genome
Research, Cambridge MA) allows the user to input a “mispriming library,” in which sequences to
avoid as primer binding sites are user-specified. Primer3 is useful, in particular, for the selection of
oligovucleotides for microarrays. (The source code for the later two primner 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 froﬁl the UK Human Genome Mapping Project Resource
Centre, Cambridge UK) designs primers based onmultiple sequence alignments, thereby allowing
selection of primers that hybridize to either the most conserved or least conserved regions of aligned
nucleic acid sequences. Hence, this program is useful for identification of both unique and conserved
oligonucleotides and pelymucleotide fragments. The oligonucleotides and polynucleotide fragments
identified by any of the above selection methods are useful in hybridization technologies, for example,
as PCR ar sequencing primers, microarray elements, or specific probes to identify fully or partially
complementary polynucleotides in a sample of nucleic acids. Methods of oligonucleotide selection ate
not limited to those described above.

A “recombinant nucleic acid” is a sequence that is not naturally occurring or has a sequence
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that is made by an artificial combination of two or more otherwise separated segmentis of sequence.
This artificial combination is often accomplished by chemical synthesis or, more commonly, by the
artificial manipulation of isolated segments of nucleic acids, e.g., by genetic engineering techniques
such as those described in Sambrook, supra. The term recombinant includes nucleic acids that have
been altered solely by addition, substitution, or deletion of a portion of the nucleic acid. Frequently, a
recombinant nucleic acid may include a nucleic acid sequence operably linked to a promoter sequence.
Such a recombinant nucleic acid may be part of a vector that is used, for example, 1o transform a cell.

Alternatively, such recombinant nucleic acids may be past of a viral vector, e.g., based on a
vaccinia virus, that could be use to vaccinate 2 mammal wherein the recombinant nucleic acid is
expressed, inducing a protective immunological response in the mammal.

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

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

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

The term “sample” is used in its broadest sense. A sample suspected of cantaininé PKIN,
nucleic acids encoding PKIN, or fragments thereof may comprise a bodily fluid; an extract from a cell,
chromosome, organelle, or membrane isolated from a cell; a cell; genomic DNA, RNA, or cDNA, in
solution or bound to a substrate; a tissue; a tissue print; etc.

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

JP 2004-527209 A 2004.9.9
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The term “substantially purified” refers to nucleic acid or amino acid sequences that are
removed from their natural environment and are isolated or separated, and are at least 60% free,
preferably at least 75% free, and most preferably at least 90% free from other components with
which they are naturally associated.

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

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

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

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

and provided in references such as Sambrook et al. (1989), supra.

31

JP 2004-527209 A 2004.9.9



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

20

25

30

(140)

WO 02/0839% PCT/US01/23092

A “variant” of a particular nucleic acid sequence is defined as a nucleic acid sequence having
at least 40% sequence identity to the particular nucleic acid sequence over a certain length of one of
the nucleic acid sequences using blastn with the “BLAST 2 Sequences” tool Version 2.0.9 (May-(7-
1999) set at default parameters. Such a pair of ncleic acids may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater
sequence identity over a certain defined length. A variant may be described as, for example, an
“allelic” (as defined above), “splice,” “species,” or “polymorphic” variant. A splice variant may have
significant identity to a reference molecule, but will generally have a greater or lesser number of
polynucleotides due to alternate splicing of exons during mRNA processing. The corresponding
polypeptide may possess additional functional domains or lack domains that are present in the
reference molecule. Species variants are polynucleotide sequences that vary from one species to
another. The resulting polypeptides will generally have significant amino acid identity relative to each
other. A polymorphic variant is a variation in the polynucleotide sequence of a particular gene
between individuals of a given species. Polymorphic variants also may encompass “single nucleotide
polymorphisms” (SNPs) in which the polynucleotide sequence varies by one nucleotide base. The
presence of SNPs may be indicative of, for example, a certain population, a disease state, or a
propensity for a disease state.

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

THE INVENTION

The invention is based on the discovery of new human human kinases (PKIN}), the
polynucleotides encoding PKIN, and the use of these compositions for the diagnosis, treatment, or
prevention of cancer, immune disorders, disorders affecting growth and development, cardiovascular
diseases, and lipid disorders.

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

Table 2 shows sequences with homology to the polypeptides of the invention as identified by
BLAST analysis against the GenBank protein (genpept) database. Columns 1 and 2 show the
polypeptide sequence identification number (Polypeptide SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for polypeptides of the invention. Column 3
shows the GenBank identification number (Genbank ID NO:) of the nearest GenBank homolog.
Column 4 shows the probability 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 invention. Columns 1 and
2 show the polypeptide sequence identification number (SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for each polypeptide of the invention. Column
3 shows the number of amino acid residues in each polypeptide. Colurnn 4 shows potential
phosphorylation sites, and column 5 shows potentiat glycosylation sites, as determined by the MOTIFS
program of the GCG sequence analysis software package (Genetics Computer Group, Madison WI).
Column 6 shows amino acid residues comprising signature sequences, domains, and motifs. Colurnn 7
shows analytical methods for protein structure/function analysis and in some cases, searchable
databases to which the analytical methods were applied.

Together, Tables 2 and 3 summarize the properties of polypeptides of the invention, and these
properties establish that the claimed polypeptides are human kinases. For example, SEQ ID NO:2 is
97% identical to mouse tousled-like kinase (GenBank ID g2853031) as determined by the Basic Local
Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score is 0.0, which
indicates the probability of obtaining the observed polypeptide sequence alignment by chance. SEQ
ID NO:2 also contains an eukaryotic protein kinase 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, MOTIES, and PROFILESCAN analyses
provide further corroborative evidence that SEQ ID NO:2 is a tousled-like kinase. In an alternative
example, SEQ ID NO:10 is 63% identical to human serine/threonine protein kinase (GenBank ID
g36615) as determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The
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BLAST probability score is 7.7¢-122, which indicates the probability of obtaining the observed
polypeptide sequence alignment by chance. SEQ ID NO:10 also contains an eukaryotic protein kinase
domain as determined by searching for statistically significant matches in the hidden Markov model
(HMM)-based PEAM database of conserved protein domains. (See Table 3.} Data from BLIMPS,
MOTIFS, and PROFILESCAN analyses provide further corroborative evidence that SEQ ID NO:10
is a serine/threonine kinase. Note that “serine/theronine kinase” is a specific class of kinases. In an
alternative example, SEQ ID NO:16 is 53% identical to human receptor protein-tyrosine kinase
{GenBank ID g551608) as determined by the Basic Local Alignment Search Tool (BLAST). (See
Table 2.) The BLAST probability score is 4.1e-290, which indicates the probability of obtaining the
observed polypeptide sequence alignment by chance. SEQ ID NO:16 also contains an eukaryotic
protein kinase 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:16 is a receptor tyrosine kinase. In an alternative example, SEQ ID NO:19 is 93% identical to
rat Calcium/calmodulin-dependent protein kinase isoform IV (GenBank ID g1836161) as determined
by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The BLAST probability score

is 6.0e-257, which indicates the probability of obtaining the observed polypeptide sequence alignment

by chance. SEQ ID NO:19 also contains an eukaryotic protein kinase domain as determined by
searching for statistically significant matches in the hidden Markov model (HMM)-based PFAM
database of conserved protein domains. (See Table 3.) Data from BLIMPS, MOTIES, and
PROFILESCAN analyses provide further corroborative evidence that SEQ ID NO:19 is a protein
kinase. SEQ ID NO:1, SEQ ID NO:3-9, SEQ ID NO:11-15, SEQ ID NO:17-18, and SEQ ID NO:20

- were analyzed and annotated in a similar manner. The algorithms and parameters for the analysis of

SEQ ID NO:1-20 are described in Table 7.

As shown in Table 4, the full length polynucleotide sequences of the present invention were
assembled using cDNA sequences or coding (exon) sequences derived from genomic DNA, or any
combination of these two types of sequences. Columns 1 and 2 list the polynucleotide sequence
identification number (Polynucleotide SEQ ID NO:) and the corresponding Incyte polynucleotide
consensus sequence number (Incyte Polynucleotide ID) for each polynucleatide of the invention.
Colurmn 3 shows the length of each polynucleotide sequence in basepairs. Column 4 lists fragments of
the polynucleotide sequences which are useful, for example, in hybridization or amplification
technologies that identify SEQ ID NO:21-40 or that distinguish between SEQ ID NO:21-40 and
related polynucleotide sequences. Columm 5 shows identification numbers corresponding to cDNA
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sequences, 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
polynucleotide sequences of the invention. Cglunms 6 and 7 of Table 4 show the nucleotide start (5"
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
Incyte cDNAs along with their corresponding cDNA libraries. For example, 2564295H1 is the
identification number of an Incyte cDNA sequence, and ADRETUTO! is the cDNA library from
which it is derived. Incyte cDNAs for which ¢cDNA libraries are pot indicated were derived from
pooled cDNA libraries (e.g., 71191190V1). Alternatively, the identification numbers in column 5 may
refer to GenBank ¢cDNAs or ESTs (e.g., g1164223) which contributed to the assembly of the full
Iength polynucleotide sequences. In addition, the identification mumnbers in column 5 may identify
sequences derived from the ENSEMBL (The Sanger Centre, Cambridge, UK) database (Z.e., those
sequences including the designation “ENST™). Aliernatively, the identification numbers in column 5
may be derived from the NCBI RefSeq Nucleotide Sequence Records Database (i.e., those
sequences including the designation “NM” or “NT”) or the NCBI RefSeq Protein Sequence Records
(i.e., those sequences including the designation “NP™). Alternatively, the identification numbers in
column 5 may r.efer to assemblages of both cDNA and Genscan-predicted exons brought together by
an “exon stitching” algorithm. For example, FL_XXXXXX_N, N, YYYYY_N, N,represents a
“stitched” sequence in which XXXXXX is the identification smmber of the cluster of sequences to
which the algorithm was applied, and YYYYY is the mumber of the prediction generated by the
algorithm, and N, , ; , if present, represent specific exons that may have been manually edited during

analysis (Sec Example V). Alternatively, the identification numbers in colutnn 5 may refer to

. assemblages of exons brought together by an “exon-stretching” algotithm. For example,

FLXXXXXX_gAAAAA_gBBBBB_1_N is the identification number of a “stretched” sequence, with
XXXXXX being the Incyte project identification number, gAAAAA being the GenBank identification
number of the human genomic sequence to which the “exon-stretching” algorithm was applied,
gBBBBB being the GenBank identification number or NCBI RefSeq identification number of the
nearest GenBank protein homolog, and N referring to specific exons (See Example V). In instances
where a RefSeq sequence was used as a protein homolog for the “exon-stretching” algorithm, a
RefSeq identifier (denoted by “NM,™ “NP,” or “NT”) may be used in place of the GenBank identifier
(i.e., 2BRBBB).

Alternatively, a prefix identifies cornponent sequences that were hand-edited, predicted from
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genomic DNA sequences, or derived from a combination of sequence analysis methods. The
following Table lists examples of component sequence prefixes and corresponding sequence avalysis
methods associated with the prefixes (see Example I'V and Example V).

Prefix Type of analysis and/or examples of programs

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

GBI Hand-edited analysis of genomic sequences.
FL Stitched or stretched genomic sequences (see Example V).
INCY Full length transcript and exon prediction from mapping of EST

sequences to the genome. Genomic location and EST composition|

data are combined to predict the exons and resulting transcript.

In some cases, Incyte cDNA coverage redundant with the sequence coverage shown in
column 5 was obtained to confirm the final consensus polynucleotide sequence, but the relevant Incyte
¢DNA identification numbers are not showx.

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

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

The invention also encompasses polynucleotides which encode PKIN. In a particular
embodiment, the invention encompasses a polynucleotide sequence comprising a sequence selected
from the group consisting of SEQ ID NO:21-40, which encodes PKIN. The polynucleotide sequences
of SEQ ID NO:21-40, as presented in the Sequence Listing, embrace the equivalent RNA sequences,
wheiein occurrences of the nitrogenous base thymine are replaced with uracil, and the sugar
backbone is compased of ribose instead of dcoxyribose.‘

The invention also encompasses a variant of a polynucleotide sequence encoding PKIN. In

particular, such a variant polymucleotide sequence will have at least about 70%, or alternatively at least
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about 85%, or even at least about 95% polynucleotide sequence identity to the polynucleotide
sequence encoding PKIN. A particular aspect of the invention encompasses a vatiant of a
polynucleotide sequence comprising a sequence selected from the group consisting of SEQ ID NO:21-
40 which has at least about 70%, or altematively at least about 85%, or even at least about 95%
polynucleotide sequence identity to a pucleic acid sequence selected from the group consisting of SEQ
ID NO:21-40. Any one of the polynucleotide variants described above can encode an amino acid
sequence which contains at least one functional or structural characteristic of PKIN.

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

Although mucleotide sequences which encode PKIN and its varjants are generally capable of
hybridizing to the nucleotide sequence of the naturally occurring PKIN under appropriately selected
conditions of stringency, it may be advantageous to produce nucleotide sequences encoding PKIN or
its derivatives possessing a substantially different codon usage, e.g., inclusion of non-naturally
occurring codons. Codons may be selected to increase the rate at which expression of the peptide
occurs in a particular prokaryotic or eukaryotic host in accordance with the frequency with which
particular codons are utilized by the host. Other reasons for substantially altering the nucleotide
sequence encoding PKIN 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 transeripts produced from the naturally occurting sequence.

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

Also encompassed by the invention are polynucleotide sequences that are capable of
hybridizing to the claimed polynucleotide sequences, and, in particular, to those shown in SEQ ID
NO:21-40 and fragments thereof under various conditions of stringency. (See, e.g.. Wahl, G.M. and
S.L. Berger (1987) Methods Enzymol. 152:399-407; Kimmel. A.R. (1987) Methods Enzymol. 152:507-
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511.) Hybridization conditions, including annealing and wash conditions, are described in “Definitions,”

Methods for DNA sequencing are well known in the art and may be used to practice any of
the embodiments of the invention. The methods may employ such enzymes as the Klenow fragment
of DNA polymerase I, SEQUENASE (US Biochemical, Cleveland OH), Taq polymerase (Applied
Biosysterns), thermostable T7 polymerase (Amersham Pharmacia Biotech, Piscataway NJ), or
combinations of polymerases and proofreading exonucleases such as those found in the ELONGASE
amplification system (Life Technologies, Gaithersburg MD). Preferably, sequence preparation is
automated with machines such as the MICROLAB 2200 Liquid transfer system (Hamilton, Reno NV),
PTC200 thermal cycler (M7 Research, Watertown MA) and ABI CATALYST 800 thermal cycler
(App]ie& Biosystems). Sequencing is then carried out using either the ABI 373 or 377 DNA
sequencing system (Applied Biosystems), the MEGABACE 1000 DNA sequencing system
(Molecular Dynamics, Sunnyvale CA), or other systems known in the art. The resulting sequences
are analyzed using a variety of algorithms which are well known in the art. (See, e.g., Ausubel, FM.
(1997) Short Protocols in Molecular Biology, John Wiley & Sons, New York NY, unit 7.7; Meyers,
R.A. (1995) Molecular Biology and Biotechnology, Wiley VCH, New York NY, pp. 856-853.)

The nucleic acid sequences encoding PKIN may be extended utilizing a partial nucleotide
sequence and employing various PCR-based methods known in the art to detect upstream sequences,
such as promoters and regulatory elements. For example, one method which may be employed,
restriction-site PCR, uses universal and nested primers to amplify unknown sequence from genomic
DNA within a cloning vector. (See, e.g., Sarkar, G. (1993) PCR Methods Applic. 2:318-322.)
Another method, inverse PCR, uses primers that extend in divergent directions to amplify unknown
sequence from a circularized template. The template is derived from restriction fragments comprising
a known genomic locus and surrounding sequences. (See, e.g., Triglia, T. et al. (1988) Nucleic Acids
Res. 16:8186.) A third method, capture PCR, involves PCR amplification of DNA fragments adjacent
to known sequences in human and yeast artificial chromosome DNA. (See, e.g., Lagerstrom, M. et
al. (1991) PCR Methods Applic. 1:111-119.) In this method, multiple restriction enzyme digestions and
ligations may be used to insert an engineered double-stranded sequence into a region of unknown
sequence before performing PCR. Other methods which may be used to retrieve unknown sequences
are known in the art. (See, e.g., Parker, I.D. et al. (1991) Nucleic Acids Res. 19:3055-3060).
Additionally, one may use PCR, nested primers, and PROMOTERFINDER libraties (Clontech, Palo
Alto CA) to walk genomic DNA. This procedure avoids the need to screen libraries and is useful in
finding intron/exon junctions. For all PCR-based methods, primers may be designed using

commercially available software, such as OLIGO 4.06 primer analysis software (National
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Biosciences, Plymouth MN) or another appropriate program, to be about 22 to 30 nucleotides in length,
to have a GC content of about 50% or more, and to anneal to the template at temperatures of about
68°Cio 72°C.

‘When screening for full length cDNAs, it is preferable to use libraries that have been
size-selected to include Jarger cDNAs. In addition, random-primed libraries, which often include
sequences containing the 5' regions of genes, are preferable for sitnations 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 nuclectide sequence of sequencing or PCR products. In particular, capillary
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide-
specific, laser-stimulated fluorescent dyes, and a charge coupled device camera for detection of the
emitted wavelengths. Qutput/light intensity may be converted to electrical signal using appropriate
software (e.g., GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and the entire
process from loading of samples to computer analysis and electronic data display may be computer
controlled. Capillary electrophoresis is especially preferable for sequencing small DNA fragments
which may be present in limited amounts in a particular sample.

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

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

In another embodiment, sequences encoding PKIN 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
Symap. Ser. 7:215-223; and Horn, T. et al. (1980) Nucleic Acids Symp. Ser. 7:225-232.) Alternatively,
PKIN itself or a fragment thereof may be synthesized using chemical methods. For example, peptide

* synthesis can be performed using various solition-phase or solid-phase techniques. (See, e.g..

Creighton, T. (1984) Proteins, Structures and Molecular Properties, WH Freeman, New York NY, pp.
55-60; and Roberge, J.Y. et al. (1995) Science 269:202-204.) Autormated synthesis may be achieved
using the ABI 431 A peptide synthesizer (Applied Biosystems). Additionally, the amino acid sequence
of PKIN, or any part thereof, may be altered during direct synthesis and/or combined with sequences
from other proteins, or any part thereof, to prc;duce a variant palypeptide or a polypeptide having a
sequence of a naturally occurring polypeptide. '

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

In order to express a biologically active PKIN, the nucleotide sequences encoding PKIN or
derivatives thereof may be inserted into an appropriate expression vector, i.e., a vector which contains

the necessary elements for transcriptional and translational control of the inserted coding sequence in

.a suitable host. These elements include regulatory sequences, such as enhancers, constitutive and

inducible promoters, and 5’ and 3' untranslated regions in the vector and in polynucleotide sequences
encoding PKIN. Such elements may vary in their strength and specificity. Specific initiation signals

may also be used to achieve more efficient translation of sequences encoding PKIN. Such signals
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inchide the ATG initiation cadon and adjacent sequences, e.g. the Kozak sequence. In cases where
sequeiices encoding PKIN 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 elernents and initiation codons may be of various origins, both
natural and synthetic. The efficiency of expression may be enhanced by the inclusion of enhancers
appropriate for the particular host cell system used. (See, e.g., Scharf, D. et al. (1994) Results Probl.
Cell Differ. 20:125-162.)

Methods which are well known to those skilled in the art may be used to construct expression
vectors containing sequences encoding PKIN and appropriate transcriptional and translational control
elements. These methods include in vitro recombinant DNA techniques, synthetic techniques, and in

vivo genetic recombination. (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; Aunsubel, F.M. et al. (1995)
Current Protocols in Molecular Biology, John Wiley & Sons, New York NY, ch. 9, 13, and 16.)

A variety of expression vector/host systerns may be utilized to contain and express sequences
enceding PKIN. These include, but are not limited to, microorganisms such as bacteria transformed
with recombinant bacteriophage, plasinid, or cosmid DNA expression vectors; yeast transformed with
yeast expression vectors; insect cell systems infected with viral expression vectors (e.g., baculovirus);
plant cell systems transformed with viral expression vectors (e.g., cauliflower mosaic virus, CaMV, or
tobacco mesaic virus, TMV) or with bacterial expression vectors (e.g., Ti or pBR322 plasmids); or
animal cell systems. (See, e.g., Sambrook, supra; Ausubel, supra; Van Heeke, G. and S.M. Schuster
(1989) J. Biol. Chem. 264:5503-5509; Engelhard, E.K. et al. (1994) Proc. Natl. Acad. Sci. USA
91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945; Takamatsu, N. (1987) EMBO
J. 6:307-311; The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New
York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Natl. Acad. Sci. USA 81:3655-3659; and
Harrington, J.J. et al. (1997) Nat. Genet. 15:345-355.) Expression vectors derived from retroviruses,

adenoviruses, or herpes or vaccinia viruses, or from various bacterial plasmids, may be used for
delivery of nucleotide sequences to the targeted organ, tissue, or cell population. (See, e.g., Di Nicola,
M. et al. (1998) Cancer Gen. Ther. 5(6):350-356; Yu, M. et al. (1993) Proc. Natl. Acad. Sci. USA
90(13):6340-6344; Buller, R M. et al. (1985) Nature 317(6040):813-815; McGregor, D.P. et al. (1994)
Mol. Tnmunol. 31(3):219-226; and Verma, LM. and N. Somia (1997) Nature 389:239-242.) The
invention is not limited by the host cell employed.
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In bacterial systems, a number of cloning and expression vectors may be selected depending
upon the use intended for polynucleotide sequences encoding PKIN. For example, routine cloning,
subcloning, and propagation of polynucleotide sequences encoding PKIN can be achieved using a
mulifanctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT1

) plasmid (Life Technologies). Ligation of sequences encoding PKIN into the vector’s multiple cloning

site disrupts the lacZ gene, allowing a colorimetric screening procedure for identification of
transformed bacteria containing recombinant molecules. In aﬁclition, these vectors may be useful for

in vitro transcription, dideoxy sequencing, single strand rescue with helper phage, and creation of

nested deletions in the cloned sequence. (See, e.g., Van Heeke, G. and S.M. Schuster (1989) J. Biol.
Chem. 264:5503-5509.) When large quantities of PKIN are needed, e.g. for the production of
antibodies, vectors which direct high level expression of PKIN may be used. For example, vectors
containing the strong, inducible SP6 or T7 bacteriophage promoter may be used.

Yeast expression systems may be used for production of PKIN. A number of vectors
containing constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH
promoters, may be used in the yeast Saccharomyees cerevisiae or Pichia pastoris. In addition, such
vectors direct either the secretion or intracellular retention of expressed proteins and enable integration
of foreign sequences into the host genome for stable propagation. (See, e.g., Ausubel, 1995, supra;
Bitter, G.A. et al. (1987) Methods Enzymol. 153:516-544; and Scorer, C.A. et al. (1994)
Bio/Technology 12:181-184.)

Plant systems may also be used for expression of PKIN. Transcription of sequences
encoding PKIN may be driven by viral promoters, ¢.g., the 358 and 198 promoters of CaMV used
alone or in combination with the omega leader sequence from TMV (Takamatsu, N. (1987) EMBO 1.
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 PKIN may be ligated into
an adenovirus transcripﬁon/txanslaﬁon complex consisting of the late promoter and tripartite leader
sequence. Insertion in a non-essential E1 or E3 region of the viral genome may be used to obtain
infective virus which expresses PKIN in host cells. (See, e.g., Logan, J. and T. Shenk (1984) Proc.
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Natl Acad. Sci. USA 81:3655-3659.) In addition, transcription enhancers, such as the Rous sarcoma
virns (RSV) enhancer, may be used to increase expression in mammalian host cells. SV40 or EBV-
based vectors may also be used for high-level protein expression.

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

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

Any number of selection systems may be used to recover transformed cell lines. These
include, but are not limited to, the herpes simplex virus thymidine kinase and adenine
phosphoribosyltransferase genes, for use in #& 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, dhfy confers resistance to
methotrexate; neo confers resistance to the aminoglycosides neomycin and G-418; and als and par
confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively. (See, e.g.,
Wigler, M. et al. (1980) Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. et al. (1981)
J. Mol. Biol. 150:1-14.) Additional selectable genes have been described, e.g., #rpB and hisD, which
alter celiular 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), 8 gucuronidase and its substrate B-glucuronide, or luciferase 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
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is also present, the presence and expression of the gene may need to be confirmed. For example, if
the sequence encoding PKIN is inserted within a marker gene sequence, transformed cells containing
sequences encoding PKIN can be identified by the absence of marker gene function. Alternatively, a
marker gene can be placed in tandem with a sequence encoding PKIN under the control of a single
promoter. Expression of the marker gené in response to induction or selection usually indicates
expression of the tandem gene as well.

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

Immunelogical methods for detecting and measuring the expression of PKIN using either
specific polyclonal or monoclonal antibodies are known in the art. Examples of such techniques
include enzyme-linked immunosorbent assays (ELISAs), radioimmunoassays (RIAs), and
fluorescence activated cell sorting (FACS). A two-site, monoclonal-based immunoassay utilizing
monoclonal antibodies reactive to two non-interfering epitopes on PKIN is preferred, but a competitive
binding assay may be employed. These and other assays are well known in the art. (See, e.g.,
Hampton, R. et al. (1990) Serological Methods, a Laboratory Manual, APS Press, St. Paul MN, Sect.
IV; Coligan, I.E. et al. (1997) Current Protocols in Immunology, Greene Pub. Associates and Wiley-
Interscience, New York NY; and Pound, J.D. (1998) Immuncchemical 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 hyBridizat'mn
or PCR probes for detecting sequences related to polynucleotides encoding PKIN include
oligolabeling, nick translation, end-labeling, or PCR amplification using a labeled nucleotide.
Alternatively, the sequences encoding PKIN, or any fragments thereof, may be cloned into a vector
for the production of an mRNA. probe. Such vectors are known in the art, are commercially available,
and may be used to synthesize RNA probes in vitro by addition of an appropziate RNA polymerase

such as T7, T3, or SP6 and labeled nucleotides. These procedures may be conducted using a variety
of commercially available kits, such as those provided by Amersham Pharmacia Biotech, Promega
(Madison WT), and US Biochemical. Suitable reporter molecules or labels which may be used for
ease of detection include radionuclides, enzymes, fluorescent, chemiluminescent, or chromogenic

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

In addition, a host cell strain may be chosen for its ability to modulate expression of the
inserted sequences o1 to process the expressed protein in the desired fashion. Such modifications of
the polypeptide inchude, but are not limited to, acetylation, carboxylation, glycosylation, phosphorylation,
lipidation, and acylation. Post-translational processing which cleaves a “prepro”™ or “pro” form of the
protein may also be used to specify protein targeting, folding, and/or activity. Different host cells
which have specific cellular machinery and characteristic mechanisms for post-translational activities
(e.g., CHO, HeLa, MDCK, HEK293, and WI38) are available from the Ametican Type Culture
Collection (ATCC, Manassas VA) and may be chosen to ensure the correct modification and
processing of the foreign protein.

In another embodiment of the invention, natural, modified, or recombinant nucleic acid
sequences encoding PKIN may be ligated to a heterologous sequence resulting in translation of a
fusion protein in any of the aforementioned host systems. For example, a chimeric PKIN protein
containing a heterologous moiety that can be recognized by a commercially available antibody may
facilitate the screening of peptide libraries for inhibitors of PKIN activity. Heterologous protein and
peptide moieties may also facilitate purification of fusion proteins using commercially available affinity
matrices. Such moisties include, but are not limited to, glutathione S-transferase (GST), maltose
binding protein (MBP), thioredoxin (Trx}, calmodulin binding peptide (CBP), 6-His, FLAG, ¢-myc, and
hemagglutinin (HA). GST, MBP, Trx, CBP, aﬁd 6-His enable purification of their cognate fusion
proteins on immobilized glutathione, maltose, phenylarsine oxide, calmodulin, and metal-chelate resins,
respectively. FLAG, c-myc, and hemagglutinin (HA) enable immunoaffinity purification of fusion
proteins using commercially available monoclonal and polyclonal antibodies that specifically recognize
these epitope tags. A fusion protein may also be engineered to contain a proteolytic cleavage site
located between the PKIN encoding sequence and the heterologous protein sequence, so that PKIN
may be cleaved away from the heterologous moiety following purification. Methods for fusion protein
expression and purification are discussed in Ausubel (1993, 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 PKIN may be achieved in

45

JP 2004-527209 A 2004.9.9



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

10

20

25

30

(154) JP 2004-527209 A 2004.9.9

WO 02/0839% PCT/US01/23092

vitro using the TNT rabbit reticulocyte lysate or wheat germ extract system (Promega). These
systems couple transcription and translation of protein-coding sequences operably associated with the
T7, T3, or SP6 promoters. Translation takes place in the presence of a radiolabeled amino acid
precursor, for example, *S-methionine.

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

In one embodiment, the compbund thus identified is closely related to the natural ligand of
PKIN, e.g., a ligand or fragment thereof, a natural substrate, a structural or functional mimetic, or a
nafural binding pariner. (See, e.g., Coligan, I.E. et al. (1991) Cutrent Protocols in Immunclogy 1(2):
Chapter 5.) Similarly, the compound can be closely related to the natural receptor to which PKIN
binds, or to at least a fragment of the receptor, ¢.g., the ligand binding site. In either case, the
compound can be rationally designed using known techniques. In one embodiment, screening for
these compounds involves producing appropriate cells which express PKIN, either as a secreted
protein or on the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E.
coli. Cells expressing PKIN or cell membrane fractions which contain PKIN are then contacted with
a test compound and binding, stimulation, or inhibition of activity of either PKIN or the compound is
analyzed. X

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

PKIN of the present invention or fragments thereof may be used to screen for compounds
that modulate the activity of PKIN. Such compounds may include agonists, antagonists, or partial or
inverse agonists. In one embodiment, an assay is performed under conditions permissive for PKIN
activity, wherein PKIN is combined with at least one test compound, and the activity of PKIN in the
presence of a test compound is compared with the activity of PKIN in the absence of the test

compound.” A change in the activity of PKIN in the presence of the test compound js indicative of a

" compound that modulates the activity of PKIN. Alternatively, a test compound is combined with an in
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vitro or cell-free system comprising PKIN under conditions suitable for PKIN activity, and the assay
is performed. In either of these assays, a test compound which modulates the activity of PKIN 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 PKIN or their mammalian homologs may be
“knocked out” in an animal model system using homologous recombination in embryonic stem (ES)
cells. Such techniques are well known in the art and are useful for the generation of animal models of
human disease. (See, e.g., U.S. Patent Number 5,175,383 and U.S. Patent Number 5,767,337.) For
example, mouse ES cells, such as the mouse 129/3v] cell line, are derived from the early mouse
embryo and grown in culture. The ES cells are transformed with a vector containing the gene of
interest disrupted by a marker gene, e.g., the neomycin phosphotransferase gene (neo; Capecchi,

M.R. (1989) Science 244:1288-1292). The vector integrates into the corresponding region of the host
genome by homologous recombination. Alternatively, homologous recombination takes place using the
Cre-loxP system to knockout a gene of interest in a tissue- or developmental stage-specific manner
(Marth, .D. (1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic Acids Res.
25:4323-4330). Transformed ES cells are identified and microinjected into mouse cell blastocysts such
as those from the C57BL/6 mouse strain. The blastocysts are surgically transferred to

pseudopregnant dams, and the resulting chimeric progeny are genotyped and bred to produce
heterozygous or homozygous strains. Transgenic animals thus generated may be tested with potential
therapeutic or toxic agents.

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

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

Polynucleotides encoding PKIN can also be used ta create “knockin® humanized animals
(pigs) or transgenic animals (mice or rats) to model human disease. With knockin technology, a region
of a polynucleotide encoding PKIN is injected info animal ES cells, and the injected sequence
integrates into the animal cell genome. Transformed cells are injected into blastulae, and the blastulae

are implanted as described above. Transgenic progeny or inbred lines are studied and treated with

potential pharmaceutical agents to obtain information on treatment of a human disease. Alternatively,

a mammal inbred to overexpress PKIN, e.g., by secreting PKIN in its milk, may also serve as a
convenient source of that protein (Janne, J. et al. (1998) Biotechnol. Annu. Rev. 4:55-74),
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THERAPEUTICS

Chemical and structural similarity, e.g., in the context of sequences and motifs, exists between.
regions of PKIN and human kinases. In addition, the expression of PKIN is closely associated with
bladder cancer, prostatic, ovarian, brain, colon, ileurn, penis, skin, adrenal tumor, digestive, and
cancerous tissues. Therefore, PKIN appears to play a role in cancer, immune disorders, disorders
affecting growth and development, cardiovascular diseases, and lipid disorders. In the treatment of
disorders associated with increased PKIN expression or activity, it is desirable to decrease the
expression or activity of PKIN. In the treatment of disorders associated with decreased PKIN
expression or activity, ii is desirable to increase the expression or activity of PKIN.

Therefore, in one embodiment, PKIN 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 PKIN.
Examples of such disorders include, but are not limited to, a cancer, such as adenocarcinoma,
leukemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of
the adrenal gland, bladder, bone, bone marrow, brain, breast, cerviz, gall bladder, ganglia,
gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, penis, prostate,
salivary glands, skin, spleen, testis, thymus, thyroid, and uterus, leukemias such as multiple myeloma
and lymphomas such as Hodgkin's disease; an immune disoxder, such as acquired immunodeficiency
syndrome (AIDS), Addison’s disease, adult respiratory distress syndrome, allergies, ankylosing
spondylitis, amyloidosis, anemia, asthma, atherosclerosis, autoimmuné hemolytic anemia, autoimmune
thyraiditis, autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED), bronchitis,
cholecystitis, contact dermatitis, Crohn's disease, atopic dermatitis, dermatormyositis, diabetes mellitus,
emphysema, episodic lymphopenia with lymphocytotoxins, erythroblastosis fetalis, erythema nodosum,
atrophic gastritis, glomerulonephritis, Goodpasture’s syndrome, gout, Graves’ disease, Hashimoto’s
thyroiditis, hypereosinophilia, irritable bowel syndrome, multiple sclerosis, myas‘limnia gravis,
myocardial or pericardial inflammation, osteoarthritis, osteoporosis, pancreatitis, polymyositis, psosiasis,
Reiter’s syndrome, rheumatoid arthritis, sclerodenma, 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, protbzoal, and helminthic infections, and trauma; a growth and
developmental disorder, such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirthosis,
hepatitis, 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
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particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall bladder,
ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, penis,
prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus, 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, phaly, craniorachischisis, congenital glaucoma, cataract, and
sensorineural hearing loss; a cardiovascular disease, such as arteriovenous fistula, atherosclerosis,
hypertension, vasculitis, Raynaud's disease, aneurysms, arterial dissections, varicose veins,
thrombophlebitis and phlebothrombosis, vascular tamors, and complications of thrombaolysis, balloon
angioplasty, vascular replacement, and coronary artery bypass graft surgery, congestive heart failure,
ischemic heart disease, angina pectoris, myocardial infarction, hypertensive heart disease,

degenerative valvular heart disease, calcific aortic valve stenosis, congenitally bicuspid aortic valve,
mitral annular calcification, mitral valve prolapse, theurnatic fever and rheumatic heart disease, -
infective endocarditis, nonbacterial thrombotic endocarditis, endocarditis of systemic lupus
erythematosus, ¢arcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neoplastic heart
disease, congenital heart disease, and complications of cardiac transplantation, congenital lung
anomalies, atelectasis, pulmonary congestion and edema, pulmonary embolism, pulmonary hemorrhage,
pulmonary infarction, pulmonary hypertension, vascular sclerosis, obstructive pulmonary disease,
restrictive pulmonary disease, chronic obstructive pulmonary disease, emphysema, chronic bronchitis,
bronchial asthma, bronchiectasis, bactetial pneumonia, viral and mycoplasmal preumonia, lung
abscess, pulmonary tuberculosis, diffuse interstitial diseases, pneumoconioses, sarcoidosis, idiopathic
pulmonary fibrosis, desquamative interstitial pneumonitis, hypersensitivity pneumonitis, pulmonary
eosinophilia bronchiolitis obliterans-organizing pneumonia, diffuse pulmonary hemorrhage syndromes,
Goodpasture's syndromes, idiopathic pulmonary hemosiderosis, pulmonary involvement in
collagen-vascular disorders, pulmonary alveolar proteinosis, lung tumors, inflammatory and
noninflammatory pleural effusions, pneumothorax, pleural tumors, drug-induced lung disease, radiation-
induced lung disease, and complications of lung transplantation; and a lipid disorder such as fatty liver,
cholestasis, primary biliary cirrhosis, carnitine deficiency, carnitine palmitoyliransferase deficiency,
myoadenylate deaminase deficiency, hypertriglyceridemia, lipid storage disorders such Fabry’s

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

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

In a further embodiment, a composition comprising a substantially purified PKIN in
conjunction with a suitable pharmaceutical carrier may be administered to a subject to treat or prevent

. adisorder associated with decreased expression or activity of PKIN including, but not limited to, those

provided above.

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

" In a further embodiment, an antagonist of PKIN may be administered to a subject to treat or
prevent a disorder associated with increased expression or activity of PKIN. Examples of such
disorders include, but are not limited to, those cancer, immune disorders, disorders affecting growth
and development, cardiovascular diseases, and lipid disorders described above. In one aspect, an
antibody which specifically binds PKIN may be used dixectly as an antagonist or indirectly as a
targeting or delivery mechanism for bringing a pharmaceutical agent to cells or tissues which express
PKIN.

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

In other embodiments, any of the proteins, antagonists, antibodics, agonists, complementary
sequences, or vectors of the invention may be administered in combination with otber appropriate
therapeutic agents. Selection of the appropriate agents for use in combination therapy may be made
by one of ordinary skill in the art, according to conventional pharmaceutical pnnciples.b The
combination of therapeutic agents may act synergistically to effect the treatment or prevention of the

various disorders described above, Using this approach, one may be able to achieve therapentic
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efficacy with lower dosages of each agent, thus reducing the potential for adverse side effects.

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

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

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

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

In addition, techniques developed for the production of “chimeric antibodies,” such as the
splicing of mouse antibody genes to human antibody genes to obtain a 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, ML.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 PKIN-specific single
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chain antibodies. Antibodies with related specificity, but of distinct idiotypic composition, may be
generated by chain shuffling from random combinatorial irununoglobulin libraries. (See, e.g., Burton,
D.R. (1991) Proc. Natl. Acad. Sci. USA 88:10134-10137.)

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

or by screening 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,
G. etal. (1991) Nature 349:293-299.)

Antibody fragments which contain specific binding sites for PKIN may also be generated.

For example, such fragments inchude, 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. Alfernatively, 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 protacols for competitive binding or immunoradiometric assays using either
polyclonal or monoclonal antibodies with established specificities are well known in the art. Such
immunoassays typically involve the measurement of complex formation between PKIN and its
specific antibody., A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive
to two non-interfering PKIN 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 PKIN. Affinity is expressed as an association
constant, K,, which is defined as the molar concentration of PKIN-antibady complex divided by the
molar concentrations of free antigen and free antibody under equilibrium conditions. The K,
determined for a preparation of polyclonal antibodies, which are heferageneous in their affinities for
multiple PKIN epitopes, represents the average affinity, or avidity, of the antibodies for PKIN. The
K, determined for a preparation of menoclonal antibodies, which are monospecific for a particular
PKIN epitape, represents a true measure of affinity. High-affinity antibody preparations with X,
ranging from about 10° to 10'2 L/mole are preferred for use in immunoassays in which the PKIN-
antibody complex must withstand rigorous manipulations. Low-affinity antibody preparations with K,
ranging from about 10° to 107 L/mole are preferred for use in immunopurification and stmilar
procedures which ultimately require dissociation of PKIN, preferably in active form, from the antibody
(Catty, D, (1988) Antibodies, Volume [; A Practical Approach, IRL Press, Washington DC; Liddell,
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J.E. and A. Cryer (1991) A Practical Guide to Monoclonal Antibodies, John Wiley & Sons, New York
NY).

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

In another embodiment of the invention, the polynucleotides encoding PKIN, or any fragment
or complement thereof, may be used for 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
PKIN. Such technology is well known in the art, and antisense oligonucleotides or larger fragments
can be designed from various locations along the coding or conirol regions of sequences encoding
PKIN. (See, e.g., Agrawal, S., ed. (1996) Antisense Therapeutics, Humana Press Inc., Totawa NJ.}

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

In another embodiment of the invention, polymucleotides encoding PKIN may be used for
somatic or germline gene therapy. Gene therapy may be performed to (i) correct a genetic deficiency
(e.g., in the cases of severe combined immunodeficiency (SCID)-X1 disease characterized by X-
linked inheritance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined

immunodeficiency syndrome associated with an inherited adenosine deaminase (ADA) deficiency
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(Blaese, R.M. et al. (1995) Science 270:475-480; Bordignon, C. et al. (1995) Science 270:470-475),
cystic fibrosis (Zabner, J. et al. (1993) Cell 75:207-216; Crystal, R.G. et al. (1995) Hum. Gene
Therapy 6:643-666; Crystal, R.G. et al. (1995) Hum. Gene Therapy 6:667-703), thalassamias, familial
hypercholesterolemia, and hemophilia resulting from Factor VIII or Factor IX deficiencies (Crystal,
R.G. (1995) Science 270:404-410; Verma, LM. and N. Somia (1997) Nature 389:239-242)), (ii)
express a conditionally lethal gene product (e.g., in the case of cancers which result from unregulated
cell proliferation), or (iii) express a protein which affords protection against intracellular parasites (e.g.,
against human retroviruses, such as human iromunodeficiency virus (HIV) (Baktimore, D. (1988)
Nature 335:395-396; Poeschia, E. et al. (1996) Proc. Natl. Acad. Sci. USA. $3:11395-11399),
hepatitis B or C virus (HBV, HCV); fungal parasites. such as Candida albicans and Paracoccidicides
brasiliensis; and protozoan parasites such as Plasmodium falciparum and Trypanosoma cruzi). In the
case where a genetic deficiency in PKIN expression or regulation causes disease, the expression of
PKIN from an appropriate population of transduced cells may alleviate the clinical manifestations
caused by the genetic deficiency.

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

use with cells in vivo or gx vitro include (i) direct DNA. microinjection into individual cells, (ii) ballistic

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

Expression vectors that may be effective for the expression of PKIN include, but are not
limited to, the PCDNA 3.1, EPITAG, PRCCMV2, PREP, PVAX vectors (Tovitrogen, Carlsbad CA),
PCMV-SCRIPT, PCMY-TAG, PEGSH/PERYV (Stratagene, La Jolla CA), and PTET-OFF,
PTET-ON, PTRE2, PTRE2-LUC, PTK-HYG (Clontech, Pala Alto CA). PKIN may be expressed
using (i) a constitutively active promoter, (e.g., from cytomegalovirus (CMV), Rous sarcoma virus
(RSV), SV40 virus, thymidine kinase (TK), or B-actin genes), (ii) an inducible promoter (e.g., the
tetracycline-regulated promoter (Gossen, M. and H. Bujard (1992) Proc. Natl. Acad. Sci. USA
89:5547-5551; Gossen, M. et al. (1995) Science 268:1766-1769; Rossi, F.M.V. and H.M. Blau (1998)
Curr. Opin. Biotechnol. 9:451-456), commercially available in the T-REX plasmid (Invitrogen)); the
ecdysone-inducible promoter (available in the plasmids PVGRXR and PIND; Invitrogen); the
FK506/rapamycin inducible promoter; or the RU486/mifepristone inducible promoter (Rossi, F.M.V.
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and Blau, H.M. supra)), or (iii) a tissue-specific promoter or the native promoter of the endogenous
gene encoding PKIN from a normal individual.

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

In another embodiment of the invention, diseases or disorders caused by genetic defects with
respect to PKIN expression are treated by constructing a retrovirus vector consisting of (i) the
polynucleotide encoding PKIN 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
element (RRE) along with additional retrovirus cis-acting RNA. sequences and coding sequences
required for efficient vector propagation. Retrovirus vectors (e.g., PFB and PFBNEO) are
commercially available (Stratagene) and are based on published data (Riviere, 1. et al. (1995) Proc.
Natl. Acad. Sci. USA 92:6733-6737), incorporated by reference herein. The vector is propagated in
an appropriate vector producing cell line (VPCL) that expresses an envelope gene with a tropism for
receptors on the target cells or a promiscuous envelope protein such as VSVg (Armentano, D. et al.
(1987) J. Virol. 61:1647-1650; Bender, M.A. et al. (1987) J. ViroL 61:1639-1646; Adam, M.A. and
A.D. Miller (1988) J. Virol. 62:3802-3806; Dull, T. et al. (1998) I. Virol. 72:8463-8471; Zufferey, R. et
al. (1998) J. Virol. 72:9873-9880). U.S. Patent Number 5,910,434 to Rigg (“Method for obtaining

retrovirus packaging cell lines producing high transducing efficiency refroviral supernatant”) discloses

a method for obtaining retrovirus packaging cell lines and is hereby incorporated by reference.
Propagation of retrovirus vectors, transduction of a population of cells (e.g., CD4* T-cells), and the
return of transduced cells to a patient are procedures well known to persons skilled in the art of gene
therapy and have been well documented (Ranga, U. et al. (1997} J. Virol, 71:7020-7029; Bauer, G. et
al. (1997) Blood 89:2259-2267; Bonyhadi, M.L. (1997) J. Virol. 71:4707-4716; Ranga, U. et al. (1998)
Proc. Natl. Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:2283-2290).

In the alternative, an adenovirus-based gene therapy delivery system is used to deliver
polynucleotides encoding PKIN to cells which have one or more genetic abnormalities with respect to
the expression of PKIN. The construction and packaging of adenovirus-based vectors are well

known to those with ordinary skill in the art. Replication defective adenovirus vectors have proven to
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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 3,707,618 to Armentano ("Adenovirus vectors for gene therapy™),
hereby incorporated by reference. For adenoviral vectors, see also Antinozzi, P.A. et al. (1999)
Annu. Rev. Nutr. 19:511-544 and Verma, LM. and N. Somia (1997) Nature 18:389:239-242, both
incorporated by reference herein. )

In another alternative, a herpes-based, gene therapy delivery system s used to deliver
polynucleotides encoding PKIN to target cells which have one or more genetic abnormalities with
respect {0 the expression of PKIN. The use of herpes simplex virus (HSV)-based vectors may be
especially valuable for introducing PKIN to cells of the central nervous system, for which HSV has a
tropism. The construction and packaging of herpes-based vectors are well known to those with
ordinary skill in the art. A replication-competent herpes simplex virus (HSV) type 1-based vector has
been used to deliver a reporter gene to the eyes of primates (Liu, X. et al. (1999) Exp. Eye Res,
169:385-395). The construction of a HSV-1 virus vector has also been disclosed in detail in U.S.
Patent 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 consists of a genome containing at least one exogenous gene to be transferred to a
cell under the control of the appropriate promoter for purposes including human gene therapy. Also
taught by this patent are the construction and use of recombinant HSV strains deleted for ICP4,
ICP27 and ICP22. For HSV vectors, see also Goins, W.F. et al. (1299) J. Virol. 73:519-532 and Xu,
H. et al. (1994) Dev. Biol. 163:152-161, hereby incorporated by reference. The manipulation of
cloned herpesvirus sequences, the generation of recombinant virus following the transfection of
multiple plasmids containing different segments of the large herpesvirus genomes, the growth and
propagation of herpesvirus, and the infection of cells with herpesvirus are techniques well known to
those of ordinary skill in the art.

In another alternative, an alphavirus (positive, single-stranded RNA virus) vector is used to
deliver polynucleotides encoding PKIN 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 subgenomic RNA is generated that normally encodes the viral capsid
proteins. This subgenomic RNA replicates to higher levels than the full length genomic RNA,
resulting in the overproduction of capsid proteins relative to the viral proteins with enzymatic activity

(e.g., protease and polymerase). Similarly, inserting the cading sequence for PKIN into the alphavirus
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genome in place of the capsid-coding region results in the production of a large number of PKIN-
coding RNAs and the synthesis of high levels of PKIN in vector transduced vce]Js. ‘While alphavirus
infection is typically associated with cell lysis within a few days, the ability to establish a persistent
infection in hamster normal kidney cells (BHK-21) with a variant of Sindbis virus (SIN) indicates that
the Iytic replication of alphaviruses can be altered to suit the needs of the gene therapy application
(Dryga, S.A. et al. (1997) Virology 228:74-83). The wide host range of alphaviruses will allow the
introduction of PKIN into a variety of cell types. The specific transduction of a subset of cells in a
‘population may require the sorting of cells prior to transduction. The methods of manipulating
infectious cDNA clones of alphaviruses, performing alphavirus cDNA and RNA transfections, and
performing alphavirus infections, are well known to those with ordinary skill in the art.

Oligonucleotides derived from the transcription initiation site, e.g., between about positions -10
and +10 from the start site, may also be employed to inhibit gene expression. Similarly, inhibition can
be achieved using triple helix base-pairing methodology. Triple helix pairing is useful because it causes
inhibition of the ability of the double helix to open sufficiently for the binding of polymerases,
transcription factors, or regulatory molecules. Recent therapeutic advances using triplex DNA have
been described in the literature. (See, e.g., Gee, 1.E. et al. (1994) in Huber, B.E. and B.1. Carr,
Molecular and Immunelogic 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
endonﬁcleolyﬁc cleavage of sequences encoding PKIN.

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

Complementary ribonucleic acid molecules and xibozymes of the invention may be prepared

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

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

RNA molecnles 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.

An additional embodiment of the invention encompasses a method for screening for a
compound which is effective in altering expression of a polynucleotide encoding PKIN. Compounds
which may be effective in altering expression of a specific polynucleotide may include, but are not
limited to, oligonucleotides, antisense oligonucleotides, triple helix-forming oligonucleotides,
transcription factors and other polypeptide transcriptional regulators, and non-macromolecular
chemnical entities which are capable of interacting with specific polynucleotide sequences. Effective
compounds may alter polymucleotide expression by acting as either inhibitors or promoters of
polynucleotide expression. Thus, in the treatment of disorders associated with increased PKIN
expression or activity, a compound which specifically inhibits expression of the polynucleotide
encoding PKIN may be therapeutically useful, and in the treatment of disorders associated with
decreased PKIN expression or activity, a compound which specifically promotes expression of the
polynucleotide encoding PKIN may be therapeutically useful.

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

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

for use in vivo, in vitro, and ex vivo. For ex vivo therapy, vectors may be introduced into stem cells
taken from the patient and clonally propagated for autologous transplant back into that same patient.
Delivery by transfection, by liposome injections, or by polycationic amino polymers may be achieved
using methods which are well known in the art. (See, e.g., Goldman, C.K. et al. (1997) Nat.
Biotechnol. 15:462-466.) ‘

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

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

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,
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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 geperally 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 formmlations 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, .g., Patton, 1.8.
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 include compositions wherein the active
ingredients are contained in an effective amount to achieve the intended purpose. The determination
of an effective dose is well within the capability of those skilled in the art.

Specialized forms of compositions may be prepared for direct intracellular delivery of
macromolecules comprising PKIN or fragments thereof. For example, liposome preparations
containing a cell-impermeable macromolecule may promote cell fusion and intracellular delivery of the
macromolecule. Alternatively, PKIN or a fragment thereof may be joined to a short cationic N-
terminal portion from the HIV Tat-1 protein. Fusion profeins thus generated have been found to
transduce into the cells of all tissues, including the brain, in 2 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 detexmine useful doses and routes for
administration in humans.

A therapeutically effective dose refers to that amount of active ingredient, for example PKIN
or fragments thereof, antibodies of PKIN, and agonists, antagonists or inhibitors of PKIN, which
ameliorates the symiptoms or condition. Therapeutic efficacy and toxicity may be determined by
standard pharmaceutical procedures in cell cultures or with experimental animals, such as by
calculating the EDs, (the dose therapeutically effective in 50% of the population) or LDy, (the dose
lethal to 50% of the population) statistics. The dose ratio of toxic to therapeutic effects is the
therapeutic index, which can be expressed as the LDs/ED; xatio. Compositions which exhibit large

therapentic indices are preferred. The data obtained from cell culture assays and animal studies are
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used to formulate a range of dosage for human use. The dosage contained in such compositions is
preferably within a range of circulating concentrations that includes the EDs, with little or no toxicity.
The dosage varies within this range depending upon the dosage form employed, the sensitivity of the
patient, and the route of administration.

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

Nomal dosage amounts may vary from about 0.1 g to 100,000 ng, 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 polymucleotides or polypeptides will be specific to particular cells,
conditions, locations, etc.

DIAGNOSTICS

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

control, and disease samples from biopsied tissues are compared with the standard values. Deviation -
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between standard and subject values establishes the parameters for diagnosing disease.

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

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

Probes may also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the PKIN 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:21-40 or from
genomic sequences inchuding promoters, enhancers, and introns of the PKIN gene.

Means for producing specific hybridization probes for DNAs encoding PKIN include the
cloning of polynucleotide sequences encoding PKIN or PKIN 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 reparter groups, for example, by radionuclides such as ??P or S, or by enzymatic labels,
such as a]kaﬁne phosphatase coupled to the probe via avidin/biotin coupling systems, and the Iike.
Polynucleotide sequences encoding PKIN may be used for the diagnosis of disorders
associated with expression of PKIN. Examples of such disorders include, but are not limited to, a
cancer, such as adenocarcinoma, lenkemia, lymphoma, melanoma, myeloma, sarcoma,
teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain,
breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary,
pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus,
leukemias such as multiple myeloma and lymphomas such as Hodgkin’s disease; an immune disorder,

such as acquired immunodeficiency syndrome (AIDS), Addison’s disease, adult respiratory distress
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syndrome, allergies, ankylosing spondylitis, amyloidosis, anemia, asthma, atherosclerosis, autoimmune
hemolytic anemia, autoimmune thyroiditis, autoimmune polyendocrinopathy-candidiasis-ectodermal
dystrophy (APECED), bronchitis, cholecystitis, contact dermatitis, Crohn’s disease, atopic dermatitis,
dermatomyositis, diabetes mellitus, emphysema, episodic Iymphopenia with lymphocytotoxins,
erythroblastosis fetalis, erythema nodosum, atrophic gastritis, glomemlonepbritis, Goodpasture’s
syndrome, gout, Graves’ disease, Hashimoto’s thyroiditis, hypereosinophilia, irritable bowel syndrome,
mutltiple sclerosis, myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis,
osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s syndrome, theumatoid arthritis, scleroderma,
Sjogren’s syndrome, systemic anaphylaxis, systemic lupus erythcmatosus; 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 growth and developmental disorder, such as actinic keratosis, arteriosclerosis,
atherosclerosis, bursitis, cirthosis, hepatitis, mixed connective tissue disease (MCTD), myelofibrosis,
paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythermia, and
cancers inchuding adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma,
teratocarcinoma, and, in particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain,
breast, cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary,
pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus,
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, anencephaly,

cranjorachischisis, congenital glaucoma, cataract, and sensorineural hearing loss; a cardiovascular
disease, such as arteriovenous fistula, atherosclerosis, hypertension, vasculitis, Raynaud's disease,
aneurysms, arterial dissections, varicose veins, thrombophlebitis and phlebothrombosis, vascular

-tumors, and complications of thrombolysis, balloon angioplasty, vascular replacement, and coronary

artery bypass graft surgery, congestive heart failure, ischemic heart disease, angina pectoris,
myacardial infarction, hypertensive heart disease, degenerative valvular heart disease, calcific aottic
valve stenosis, congenitally bicuspid aortic valve, mitral annular calcification, mitral valve prolapse,
rheumatic fever and rheumatic heart disease, infective endocarditis, nonbacterial thrombotic

endocarditis, endocarditis of systemic lnpus erythematosus, carcinoid beart disease, cardiomyopathy,
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myocarditis, pericarditis, neoplastic heart disease, congenital heart disease, and complicéxﬁons of
cardiac transplantation, congenital lung anomalies, atelectasis, pulmonary congestion and edera,
pulmonary embolism, pulmonary hemorrhage, pulmonary infarction, pulmonary hypertension, vascular
sclerosis, obstructive pulmonary disease, restrictive pulmonary disease, chronic obstructive pulmonary
disease, emphysema, chrun[ic bronchitis, bronchial asthma, bronchiectasis, bacterial pneumonia, viral
and mycoplasmal pneumonia, lung abscess, pulmonary tuberculosis, diffuse interstitial diseases,
preumoconioses, sarcoidosis, idiopathic pulmonary fibrosis, desquamative interstitial pneumonitis,
hypersensitivity pneumonitis, pulmonary eosinophilia bronchiolitis obliterans-organizing pneemonia,
diffuse pulmonary hemorrhage syndromes, Goodpasture’s syndromes, idiopathic pulmonary
hemosiderosis, pulmonary involvement in collagen-vascular disorders, pulmonary alveolar proteinosis,
Tung tomors, inflammatory and noninflammatory pleural effusions, pneumnothorax, pleural tumors, drug-
induced lnang disease, radiation-induced hung disease, and complications of lung transplantation; and a
lipid disorder such as fatty liver, cholestasis, primary biliary cirthosis, carnitine deficiency, carnitine
palmitoyliransferase deficiency, myoadenylate deaminase deficiency, hypertriglyceridemia, lipid
storage disorders such Fabry’s disease, Gaucher’s disease, Niemann-Pick’s disease, metachromatic
leukodystrophy, adrenoleukodystrophy, GM, gangliosidosis, and ceroid lipofuscinosis,
abetalipoproteinemia, Tangier disease, hyperlipoproteinemia, diabetes mellitus, lipodystrophy,
lipomatoses, acute panmiculitis, disseminated fat necrosis, adiposis dolorosa, lipoid adrenal hyperplasia,
minimal change disease, lipomas, atherosclerosis, hypercholesterolemia, hypercholesterolemia with
hypertriglyceridemia, primary hypoalphalipoproteinernia, hypothyroidism, renal disease, liver disease,
lecithin:cholesterol acyltransferase deficiency, cerebrotendinous xanthomatosis, sitosterolemia,
hypocholesterolemia, Tay-Sachs disease, Sandhoff’s disease, hyperlipidemia, hyperlipemia, lipid
myopathies, and obesity. The polynucleotide sequences encoding PKIN may be used in Southern or
northern analysis, dot blot, or other membrane-based technologies; in PCR technologies; in dipstick,
pin, and mukiformat ELISA-like assays; and in microarrays utilizing fluids or tissues from patients to
detect altered PKIN expression. Such qualitative or quantitative methods are well known in the art.

In a particular aspect, the nucleotide sequences encoding PKIN may be useful in assays that
detect the presence of associated disorders, particularly those mentioned above. The nucleotide
sequences encoding PKIN may be labeled by standard methods and added to a fluid or tissue sample
from a patient under conditions suitable for the formation of hybridization complexes. After a suitable
incubation period, the sample is washed and the signal is quantified and compared with 2 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 Jevels of nucleotide sequences encoding PKIN in the sample
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indicates the presence of the associated disorder. Such assays may also be used to evaate the
efficacy of a particular therapentic treatment regimen in animal studies, in clinical trials, or to monitor
the treatment of an individual patient.

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

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

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

Additional diagnostic uses for oligonucleotides designed from the sequences encoding PKIN
may involve the use of PCR. These oligomers may be chemically synthesized, generated
enzymatically, or produced in vitro. Oligomers will preferably contain a fragiment of a polymcleotide
encoding PKIN, or a fragment of a polynucleotide complementary to the polynucleotide encoding
PKIN, and will be employed under optinsized conditions for identification of a specific gene or
condition. Oligomers may also be employed under less stringent conditions for detection or
quantification of closely related DNA or RNA sequences.

In a particular aspect, oligonucleotide primers derived from the polynucleotide sequences
encading PKIN may be used to detect single micleotide polymorphisms (SNPs). SNPs are

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

Methods which may also be used to quantify the expression of PKIN include radiolabeling or
biotinylating nucleotides, coamplification of a control nucleic acid, and interpolating results from
standard curves. (See, e.g., Melby, P.C. et al. (1993) 1. Immunol. Methods 159:235-244; Duplaa, C.
et al. (1993) Anal. Biochem. 212:229-236.) The speed of quantitation of multiple samples may be
accelerated by running the assay in a high-throughput format where the oligomer or polynucleotide of
interest is presented in various dilutions and a spectrophotometric or colorimetric response gives rapid
quantitation.

In further embodiments, oligonucleotides or longer fragments derived from any of the
polynucleotide sequences described herein may be used as elements on a microarray. The microarmy'
can be used in transcript imaging techniques which monitor the relative expression levels of large
numbers of genes simultaneously as described below. The microarray may also be used to identify
genetic variants, mutations, and polymorphisms. This information may be used to determine gene
function, to understand the genetic basis of a disorder, to diagnose a disorder, to monitor
progression/regression of disease as a function of gene expression, and to develop and monitor the
activities of therapeutic agents in the treatment of disease. In particular, this information may be used
to develop a pharmacogencmic 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 op his/her pharmacogenomic
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profile.

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

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

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

case of a tissue or biopsy sample, or in vitro, as in the case of a cell line.
Transcript images which profile the expression of the polynucleotides of the present invention

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

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

In one embodiment, the toxicity of a test compound is assessed by treating a biological sample
containing nucleic acids with the test compound. Nucleic acids that are expressed in the treated
biological sample are hybridized with one or more probes specific to the polynucleotides of the present
invention, so that transcript levels corresponding to the polynucleotides of the present invention. may be
quantified. The transcript levels in the treated biological sample are compared with levels in an
untreated biological sample. Differences in the transcript levels between the two samples are
indicative of a toxic response caused by the test compoun‘d in the treated sarople.

Another particalar 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 xefers to.the global
pattern of protein expression in a particular tissue or cell type. Each protein component of a proteome
can be subjected individually to further analysis. Proteome expression patterns, or profiles, are
analyzed by quantifying the number of expressed proteins and their relative abundance under given
conditions and at a given time. A profile of a cell's proteome may thus be generated by separating
and analyzing the polypeptides of a particular tissue or cell type. Tn one embodiment, the separation is
achieved using two-dimensional gel electrophoresis, in which proteins from a sample are separated by
isoelectric focusing in the first dimension, and then according to molecular weight by sodium dodecyl
sulfate slab gel electrophoresis in the second dimension (Steiner and Anderson, supra). The proteins
are visualized in the gel as discrete and uniquely positioned spots, typically by staining the gel with an
agent such as Coomassie Blue or silver or fluorescent stains. The optical density of each protein spot
is generally proportional to the level of the protein in the sample. The optical densities of equivalently
positioned protein spots from different samples, for example, from hiological samples either treated or
untreated with a test compound or therapeutic agent, are compared to identify any changes in protein
spot density related to the treatment. The proteins in the spots are partially sequenced using, for
example, standard methods employing chemical or enzymatic cleavage followed by mass
spectrometry. The identity of the protein in a spot may be determined by comparing its partial
sequence, preferably of at least 5 contiguous amino acid residues, to the polypeptide sequences of the
present invention. In some cases, further sequence data may be obtained for definitive protein

identification.
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A proteomic profile may also be generated using antibodies specific for PKIN to quantify the
levels of PKIN 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 sarple and detecting
the Jevels 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 sarople with a thiol- or
amino-reactive fluorescent compound and detecting the amount of fluorescence bound at each array
clement.

Toxicant signatures at the proteome level are also useful for toxicological screening, and
should be analyzed in parallel with toxicant signatures at the transcript level. There is a poor
correlation between transcript and protein abundances for some proteins in some tissues (Anderson,
N.L. and J. Seilhamer (1997) Electrophoresis 18:533-537), so proteome toxicant signatures may be
useful in the analysis of compounds which do not significantly affect the transeript 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 profeomic profiling may be more reliable and informative in such cases.

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

In another embodiment, the toxicity of a test compound is assessed by treating a biological
sample containing proteins with the test compound. Proteins from the biological sample are incubated
with antibodies specific to the polypeptides of the present invention. The amount of protein recognized
by the antibodies is quantified. The amount of protein in the treated biological sample is compared
with the amount in an 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..
Brennan, T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Natl. Acad.

Sci. USA 93:10614-10619; Baldeschweiler et al. (1995) PCT application W095/251116; Shalon, D. et
al. (1995) PCT application WO95/35505; Heller, R.A. et al. (1997) Proc. NatL Acad. Sci. USA
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94:2150-2155; and Heller, M.J. et al. (1997) U.S. Patent No. 5,605,662.) Various types of
‘microarrays are well known and thoroughly described in DNA Microarrays: A Practical Approach,
M. Schena, ed. (1999) Oxford University Press, London, hereby expressly incorporated by reference.
In another embodiment of the invention, nucleic acid sequences encoding PKIN may be used
to generate hybridization probes useful in mapping the naturally occurring genomic sequence. Either
coding or noncoding sequences may be used, and in some instances, noncoding sequences may be
preferable over coding sequences. For example, conservation of a coding sequence among members
of a multi-gene family may potentially cause undesired cross hybridization during chromosomal
mapping. The sequences may be mapped to a particular chromosome, to a specific region of a
chromosome, or to artificial chromosome constructions, e.g., human artificial chromosomes (HACs),
yeast artificial chromosomes (YACS), bacterial artificial chromosomes (BACs), bacterial P1
canstructions, or single chromosome cDNA libraries. (See, e.g., Harrington, J.J. et al. (1997) Nat.
Gepet. 15:345-355; Price, C.M. (1993) Blood Rev. 7:127-134; and Trask, B.J. (1991) Trends Genet.
7:149-154.) Once mapped, the nucleic acid sequences of the invention may be used to develop
genetic linkage maps, for example, which correlate the inheritance of a disease state with the
inheritance of a particular chromosome region or restriction fragment length polymorphism (RFLP).
(See, for example, Lander, E.S. and D. Botstein (1986) Proc. Natl. Acad. Sci. USA 83:7353-7357.)
Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic

map data. (See, e.g., Heinz-Ulrich, et al. (1995) in Meyers, supra, pp. 965-968.) Examples of genetic .

map data can be found in various scientific journals or at the Online Mendelian Inheritance in Man
(OMIM) World Wide Web site. Correlation between the location of the gene encoding PKIN 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 effoxts.

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

linkage analysis using established chromosomal markers, may be used for extending genetic maps.
Often the placement of a gene on the chromosome of another maminalian species, such as mouse,
may reveal associated markers even if the exact chromosomal Jocus is not known. This information is
valuable to investigators searching for disease genes using positional cloning or other gene discovery
techniques. Once the gene or genes responsible for a disease or syndrome have been crudely
Jocalized by genetic linkage 1o & particular genomic region, e.g., ataxia-telangiectasia to 11q22-23, any
sequences mapping to that area may represent associated or regulatory genes for further investigation.
(See, e.g., Gatti, R.A. et al. (1988) Nature 336:577-580.) The nucleotide sequence of the instant
invention moay also be used to detect differences in the chromosomal location due to translocation,
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jnversion, etc., among normal, carder, or affected individuals.

In another embodiment of the invention, PKIN, its catalytic or immunogenic fragments, or
oligopeptides thereof can be used for screening libraries of compounds in any of a variety of drug
screening techniques. The fragment employed in such screening may be free in solution, affixed to a
solid support, borne on a cell surface, or located iniracellularly. The formation of binding complexes
between PKIN 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 WQ84/03564.) In this method, large numbers of different small test compounds are
synthesized on a selid substrate. The test compounds are reacted with PKIN, or fragments thereof,
and washed. Bound PKIN is then detected by methods well known in the art. Purified PKIN can
also be coated directly onto plates for use in the aforementioned diug screening techniques.
Alternatively, non-neutralizing antibodies can be used to capiure the peptide and immobilize it on a
solid support.

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

In additional embodiments, the nucleotide sequences which encode PKIN 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 forther elaboration, it is believed that one skilled in the art can, using thevpreceding
description, utilize the present invention to its follest extent. The following embodiments are, therefore,
o be construed as merely illustrative, and not limitative of the remainder of the disclosure in any way
‘whatsoever.

The disclosures of all patents, applications, and publications mentioned above and below,
including U.S. Ser. No. 6§0/220,038, U.S. Ser. No. 60/222,112, U.S. Ser. No. 60/222,831, and U.S. Ser.
No. 60/224,729 are hereby expressly incorporated by reference.

EXAMPLES
I Construction of ¢DNA Libraries

Incyte cDNAs were derived from cDNA libraries described in the LIFESEQ GOLD
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database (Incyte Genomics, Palo Alto CA) and shown in Table 4, column 5. Some tissues were
homogenized and lysed in guanidinium isothiocyanate, while others were homogenized and lysed in
phenol or in a suitable mixture of denaturants, such as TRIZOL (Life Technologies), a monophasic
solution of phenol and guanidine isothiocyanate. The resulting lysates were centrifuged over CsCl
cushions or extracted with chloroform. RNA was precipitated from the Iysates with either isopropanol
or sodium acetate and ethanol, or by other routine methods.

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

In some cases, Stratagene was provided with RNA and constructed the corresponding ¢DNA
libraries. Otherwise, cDNA was synthesized and cDNA libraties were constructed with the
UNIZAP vector system (Stratagene) or SUPERSCRIPT plasmid system (Life Technologies), using
the recommended procedures or similar methods known in the art. (See, e.g., Ausubel, 1997, supra,
units 5.1-6.6.) Reverse transcription was initiated using oligo d(T) or random primers. Synthetic
oligonucleotide adapters were ligated to double stranded cDNA, and the cDNA. was digested with the
appropriate restriction enzyme or enzymes. For most libraries, the cDNA was size-selected (300-
1000 bp) using SEPHACRYL S1000, SEPHAROSE CL2B, or SEPHAROSE 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), PSPORT! plasmid (Life Technologies), PCDNA2.1 plasmid
(Invitrogen, Carlsbad CA), PBK-CMYV plasmid (Stratagene), or pINCY (Incyte Genomics, Palo Alto
CA), or derivatives thereof. Recombinant plasmids were transformed into competent E. coli cells
including XI.1-Blue, XL1-BluieMRF, or SOLR from Stratagene or DH5¢, DH10B, or ElectroMAX
DHI10B from Life Technologies.

18 Isolatien of cDNA Clones

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

excision using the UNIZAP vector system (Stratagene) or by cell lysis. Plasmids were purified using
at Jeast 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, QIAWELL 8 Ulira Plasmid purification systems or the RE.A L. PREP
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96 plasmid purification kit from QIAGEN. Following precipitation, plasmids were resuspended in 0.1
ml of distilled water and stored, with or without Iyophilization, at 4°C.

Alternatively, plasmid DNA was amplified from host cell lysates using direct link PCR in a
high-throughput format (Rao, V.B. (1994) Anal. Biochem. 216:1-14). Host cell lysis and therrnal
cycling steps were carried out in a single reaction mixture. Samples were processed and stored in
384-well plates, and the concentration of arnplified plasmid DNA was quantified fluorometrically using
PICOGREEN dye (Molecular Probes, Engene OR) and 2 FLUOROSKAN M fiworescence scanner
(Labsystems Oy, Helsinki, Finland).

HI.  Sequencing and Analysis

Incyte cDNA. recovered in plasmids as described in Example I were sequenced as follows.
Sequencing reactions were processed using standard methods or high-throughput instrumentation such
as the ABI CATALYST 800 (Applied Biosysterns) thermal eycler or the PTC-200 thermal cycler
(MJ Research) in conjunction with the HYDRA microdispenser (Robbins Scientific) or the
MICROLAE 2200 (Hamilton) liquid transfer system. ¢DNA sequencing reactions were prepared
using reagents provided by Amersham Pharmacia Biotech or supplied in ABI sequencing kits such as
the ABI PRISM BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems).
Electrophoretic separation of cDNA sequencing reactions and detection of labeled polynucleotides
were carried out using the MEGABACE 1000 DNA sequencing system (Molecular Dynamics); the
ABIPRISM 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. Redding
frames within the cDNA sequences were identified using standard methods (reviewed in Ausubel,

1997, supra, unit 7.7). Some of the cDNA sequences were selected for extension using the

. techniques disclosed in Example VIIL

The polynucleotide sequences derived from Incyte cDNAs were validated by retmoving
vector, linker, and poly(A) sequences and by masking ambiguous bases, using algorithms and
programs based on BLAST, dynamic programming, and dinucleotide nearest neighbor analysis. The
Incyte cDNA sequences or translations thereof were then queried against a selection of public
databases such as the GenBank primate, rodent, manimalian, vertebrate, and eukaryote databases, and
BLOCKS, PRINTS, DOMO, PRODOM, and hidden Markov model (HMM)-based protein family
databases such as PFAM. (MMM is a probabilistic approach which analyzes consensus primary
structures of gene families. See, for example, Eddy, S.R. (1996) Curr. Opin. Struct. Biol. 6:361-365.)
The queries wete performed using programs based on BLAST, FASTA, BLIMPS, and HMMER.
‘The Incyte cDNA sequences were assembled to produce full length polynueleotide sequences.
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Alterpatively, GenBank cDNAs, GenBank ESTs, stitched éequences, stretched sequences, or
Genscan-predicted coding sequences (see Examples [V 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. réading frames using programs based on
GeneMark, BLAST, and FASTA. The full length polymicleotide sequences were translated to derive
the cortesponding full length polypeptide sequences. Alternatively, a polypeptide of the invention may
begin at any of the methionine residues of the full length translated polypeptide. Full length polypeptide
sequences were subsequently analyzed by querying against databases such as the GenBank protein
databases (genpept), SwissProt. BLOCKS, PRINTS, DOMO, PRODOM, Prosite, and hidden
Markov model (HMM)-based protein family databases such as PEAM. Full length polynucleotide
sequences are also analyzed using MACDNASIS PRO software (Hitachi Software Enginesring,
South San Francisco CA) and LASERGENE software (DNASTAR). Polynucleotide and polypeptide
sequence alignments are generated using default parameters specified by the CLUSTAL algorithm as
incorporated into the MEGALIGN multisequence alignment program (DNASTAR), which also
calculates the percent identity between aligned sequences.

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

The programs described above for the assembly and analysis of full length polynucleotide and
polypeptide sequences were also used o identify polynucleotide sequence fragments from SEQ ID
NO:21-40. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization and
amplification technologies are described in Table 4, column 4.

IV.  Identification and Editing of Coding Sequences from Genomic DNA

Putative human kinases were initially identified by running the Genscan. gene identification
‘program against public genomic sequence databases (e.g., gbpri and gbhtg). Genscan is a general-
purpose gene identification program which analyzes genomic DNA sequences from a vatiety of
organisms (See Burge, C. and S. Karlin (1997) J. Mol. Biol. 268:78-94, and Burge, C. and S. Karlin
(1998) Curr. Opin. Struct. Biol. 8:346-354). The program concatenates predicted exons to form an
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assembled cDNA sequence extending from a methionine to a stop codon. The output of Genscan is a
FASTA database of polynucleotide and polypeptide sequences. The maximuim range of sequence for
Genscan to analyze at once was set to 30 kb, To determine which of these Genscan predicted cDNA.
sequences encode human kinases, the encoded polypeptides were analyzed by querying against
PFAM models for human kinases. Potential human kinases were also identified by homology to
Incyte cDNA sequences that had been annotated as human kinases. These selected Genscan-
predicted sequences were then compared by BLAST analysis to the genpept and gbpri public
databases. Where necessary, the Genscan-predicted sequences were then edited by comparison to

the top BLAST hit from genpept to correct errors in the sequence predicted by Genscan, such as
extra or omitted exons. BLAST analysis was also used to find any Incyte cDNA or public cDNA
coverage of the Genscan-predicted sequences, thus providing evidence for transcription. When Incyte
cDNA coverage was available, this information was used to correct or confirm the Genscan predicted
sequence. Full length polynucleotide sequences were obtained by assembling Genscan-predicted
coding sequences with Incyte cDNA sequences and/or public cDNA sequences using the assembly
process described in Example III. Alternatively, full length polynucleotide sequences were derived
entirely from edited or unedited Genscan-predicted coding sequences.

V. A bly of G ic Seq Data with cDNA Sequence Dau}
“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
I were mapped o genomic DNA and parsed into clusters containing related cDNAs and Genscan
exon predictions from one or more genomic sequences. Each cluster was analyzed using an algorithm
based on graph theory and dynamic programming to integrate cDNA and genomic information,
generating possible splice variants that were subsequently confirmed, edited, or extended to create a
full length sequence. Sequence intervals in which the entire length of the inierval was present on
more than one sequence in the cluster were identified, and intervals thus identified were considered to
be equivalent by transitivity. For example, if an interval was present on a cDNA and two genomic
sequences, then all three intervals were considered to be eguivalent. This process allows unrelated
but consecutive genomic sequences to be brought together, bridged by cDNA sequence. Intervals
thus identified were then “stitched” together by the stitching algorithm in the order that they appear
along their parent sequences to generate the longest possible sequence, as well as sequence variants.
Linkages between intervals which proceed along one type of parent sequence (CDNA to ¢cDNA or

genomic sequence to genomic sequence) were given preference over linkages which change parent
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type (cCDNA to genomic sequence). The resultant stitched sequences were translated and compared
by BLAST analysis to the genpept and ghpri public databases. Incorrect exons predicted by Genscan
were cortected by comparison to the top BLAST hit from genpept. Sequences were further extended
with additional cDNA sequences, or by inspection of genomic DNA, when necessary.
“Stretched” Sequences

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

VL Chr I Mapping of PKIN Encoding Polynucleotide:

The sequences which were used to assemble SEQ ID NO:21-40 were compared with
sequences from the Incyte LIFESEQ database and public domain databases using BLAST and other
implementations of the Smith-Waterman algorithm. Seq; from these datab that matched

SEQ ID NO:21-40 were assembled into clusters of contiguous and overlapping sequences using
assembly algorithms such as Phrap (Table 7). Radiation hybiid and genetic mapping data available
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for
Genome Research (WIGR), and Généthon were used to determine if any of the clustered sequences
had been previously mapped. Inclusion of a mapped sequence in a cluster resulted in the assignment
of all sequences of that cluster, including its particular SEQ ID NO:, to that map location.

Map locations are represented by ranges, or intervals, of human chromosomes. The map
position of an interval, in centiMorgans, is measured relative to the terminus of the chromosome’s p-
arm. (The centiMorgan. (cM) is a unit of measurement based on recombination frequencies between
chromosomal markers. On average, 1 ¢cM is roughly equivalent to 1 megabase (Mb) of DNA in
humans, although this can vary widely due to hot and cold spots of recombination.) The cM distances
are based on genetic markers mapped by Généthon which provide boundaries for radiation hybrid
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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
(hitp://www.ncbinim.nih. gov/genemap/), can be employed to determine if previously identified disease
genes map within or in proximity to the intervals indicated above.

VII.  Analysis of Polynucleotide Expression

Northern analysis is a laboratory technique used to detect the presence of a transcript of a
gene and involves the hybridization of a labeled nucleotide sequence to a 1wembrane on which RNAs
from a particular cell type or tissue have been bound. (See, e.g., Sambrook, supra, ch. 7; Ausubel
(1995) supra, ch. 4 and 16.)

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

The basis of the search is the product score, which is defined as:

BLAST Score x Percent Identity
5 x minimum {length(Seq. 1), length(Seq. 2)}

The. product score takes into account both the degree of similarity between two sequences and the
length of the sequence match. The praduct score is 2 normalized value between 0 and 100, and is
caleulated 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
calenlated by assigning a score of +5 for every base that matches in a high-scoring segment pair
(HSP), and -4 for every mismatich. 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 scare of 70 is produced,
either by 100% identity and 70% overlap at one end, or by 88% identity and 100% overlap at the
other. A product scare of 50 is produced either by 100% identity and 50% overlap at one end, or 79%
identity and 100% overlap.

Alternatively, polynucleotide sequences encoding PKIN are analyzed with respect to the

tissue sources from which they were derived. For exarnple, some full length sequences are
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assembled, at least in part, with overlapping Incyte cDNA sequences (see Example IIT). Each cDNA
sequence is derived from a cDNA library constructed from a human tissue. Each human tissue is

classified into one of the following organ/tissue categories: cardiovascular system; connective tissue;

digestive system; embryonic structures; endocrine system; exocrine glands; genitalia, female; genitalia,

male; germ cells; hemic and immune system; liver; musculoskeletal system; nervous system;
pancreas; respiratory system; sense organs; skin; stomatognathic system; unclassified/mixed; or
urinary tract. The number of libraries in each category is counted and divided by the total number of
libraries across all categories. Similarly, each human tissue is classified into one of the following
disease/condition categories: cancer, cell line, developmental, inflammation, neurological, traurna,
cardiovascular, pooled, and other, and the number of libraries in each category is counted and divided
by the total number of libraties across all categories. The resulting percentages reflect the tissue- and
disease-specific expression of cDNA encoding PKIN. c¢DNA sequences and cDNA library/tissue
information are found in the LIFESEQ GOLD database (Incyte Genomics, Palo Alto CA).

VIIL  Extension of PKIN Encoding Pol ide:

Full length polynucleotide sequences were also produced by extension of an appropriate
fragment of the full length molecule using oligonucleotide primers designed from this fragment. One
primer was synthesized to initiate 5 extension of the known fragment, and the other primer was
synthesized to initiate 3’ extension of the known fragment. The initial primers were designed using
OLIGO 4.06 software (National Biosciences), or another appropriate program, to be about 22 to 30
nucleotides in 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 ¢DNA libraties 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 ast. PCR
was performed in 96-well plates using the PTC-200 thermal cycler (MJ Research, Inc.). The reaction
mwix contained DNA template, 200 nimol of each primer, reaction buffer containing Mg, (NH,),SO,,
and 2-mercaptoethanol, Taq DNA polymerase (Amersham Pharmacia Biotech), ELONGASE
enzyme (Life Technologies), and Pfo DNA polymerase (Stratagene), with the following parameters
for primer pair PCI A and PCI B: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min;
Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage
at 4°C. 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
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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) dissotved in 1X TE
and 0.5 pl of undiluted PCR product into each well of an opaque fluorimeter plate (Corning Costar,
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Fluoroskan I
(Labsystems Oy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the
concentration of DNA. A 5 g2l to 10 gl aliquot of the reaction mixture was analyzed by
electrophoresis on a 1 % agarose gel to determine which reactions were successful in extending the
sequence.

The extended nucleotides were desalted and concentrated, transfesred to 384-well plates,
digested with CviJI cholera virus endonuclease (Molecular Biology Research, Madison WI), and
sonicated or sheared prior to religation inte 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 vecior
(Amersham Pharmacia Biotech), treated with Pfu DNA polymerase (Stratagene) to fill-in restriction

site overhangs, and transfected into competent E. coli cells. Transformed cells were selected on

antibiotic-containing media, and individual colonies were picked and cultured overnight at 37°C in 384-

well plates in LB/2x carb liquid media.

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

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

IX.  Labeling and Use of Individual Hybridization Probes
Hybridization probes derived from SEQ D NO:21-40 are employed to screen cDNAs,
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genomic DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base
pairs, is specifically described, essentially the same procedure is used with larger nucleotide
fragments. Oligonucleotides are designed using state-of-the-art software such as OLIGO 4.06
software (National Biosciences) and Iabeled by combining 50 pmol of each oligomer, 250 xCi of
[y-*?P] adenosine triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase
(DuPont NEN, Boston MA). The labeled oligomicleotides 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 used in a typical membrane-based
hybridization analysis of human genomic DNA digested with one of the following endonucleases: Ase
I, Bgt 0, Bco R, Pst I, Xba [, or Pva IT (DuPont NEN).

The DNA from each digest is fractionated on a 0.7% agarose gel and transferred to nylon
membranes (Nytran Plus, Schleicher & Schuell, Durham NH). Hybridization is carried out for 16
hours at 40°C. To remove nonspecific signals, blots are sequentially washed at room temperature
under conditions of up to, for example, 0.1 x saline sodium citrate and 0.5% éodium dodecyl sulfate.
Hybridization patterns are visualized using autoradiography or an alternative imaging means and
compared.

X. Microarrays

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

Full length cDNAs, Expressed Sequence Tags (ESTs), or fragments or oligomers thereof may
comprise the elements of the microarray. Fragments or oligomers suitable for hybridization can be
selected using software well known in the art such as LASERGENE software (DNASTAR). The
array elements are hybridized with polynucleotides in a biological sample. The polynucleotides in the

biological sample are conjugated to a fluorescent label or other molecnlar tag for ease of defection.
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After hybridization, nonhybridized nucleotides from the biological sample are removed, and a
fluorescence scanner is used to detect hybridization at each array element. Alternatively, Yaser
desorbtion and mass sbectrome‘ry may be used for detection of hybridization. The degree of
complementarity and the refative 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 frst
strand buffer, 0.03 units/ul RNase inhibitor, 500 uM dATP, 500 uM dGTP, 500 uM dTTP, 40 uM
dCTP, 40 uM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Pharmacia Biotech). The reverse
franscription reaction is performed in a 25 ml volume containing 200 ng poly(A)* RNA with
GEMBRIGHT kits (Incyte). Specific control poly(A)* RNAs are synthesized by in vitro transcription

from non-coding yeast genomic DNA. After incubation at 37°C for 2 hr, each reaction sample (one
with Cy3 and another with Cy5 labeling) is treated with 2.5 ml of 0.5M sodium hydroxide and
incubated for 20 minutes at 85°C to the stop the reaction and degrade the RNA. Sarnples are purified
using two successive CHROMA SPIN 30 gel filtration spin columns (CLONTECH Laboratories, Inc.
(CLONTECH), Palo Alto CA) and after combining, both reaction samples are ethanol precipitated
using 1 ml of glycogen (1 mg/ml), 60 ml sodium acetate, and 300 ml of 100% ethanol. The sample is
then dried to completion using a SpeedVAC (Savant Instruments Inc., Holbrook NY) and resuspended
in 14 nl 5X SSC/0.29% SDS.
Micrearray 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
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oven.

Array elements are applied to the coated glass substrate using a procedure described in US
Patent No. 5,807,522, incorporated herein by reference. 1 pl of the array element DNA, at an average
concentration of 100 ng/pl, is Ioaded 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-crosstinker (Stratagene).
Microéurays are washed at 100 temperature once in 0.2% SDS and three times in distilled wates.
Non-specific binding sites are blocked by incubation of microarrays in 0.2% casein in phosphate
buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60° C followed by washes in 0.2%
SDS and distilled water as before.

Hybridization

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

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

In two separate scans, a mixed gas multiline laser excites the two fluorophores sequentially.
Emitied light is split, based on wavelength, into two photomultiplier tube detectors (PMT R1477,
Hamamatsu Photonics Systems, Bridgewater NJ) corresponding to the two fluorophores. Appropriate
filtexs positioned between the array and the photomultiplier tubes ate 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,
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although the apparatus is capable of recording the spectra from both fluorophores simultaneously.

The sensitivity of the scans is fypically calibrated using the signal intensity generated by a
CcDNA control species added to the sample mixture at a known concentration. A specific location on
the array contains a complementary DNA sequence, allowing the intensity of the signal at that location
to be correlated with a weight ratio of hybridizing species of 1:100,000. When two samples from
different sources (e.g., representing test and control cells), each labeled with a different flnoraphore,
are hybridized fo a single array for the purpose of identifying genes that are differentially expressed,
the calibration is done by labeling samples of the calibrating cDNA with the two flnorophores 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 EBM;compatibIe PC
computer. The digitized data are displayed as an image where the signal infensity is mapped using a
linear 20-color transformation fo a psendocolor scale ranging from blue (low signal) to red (high
signal). The data is also analyzed quantitatively. Where two different fluorophores are excited and
measured simultaneously, the data are first corrected for optical crosstalk (due to overlapping emission
spectra) between the fluorophores using each fluorophore’s emission spectruin.

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

Xt Compl iary Pol Teotides

Sequences complementary to the PKIN-encoding sequences, or any parts thereof, are used to
detect, decrease, or inhibit expression of naturally occutring PKIN. Although use of oligonucleotides
comprising from about 15 to 30 base pairs is described, essentially the same procedure is used with
smaller or with larger sequence fragments. Appropriate oligonucleotides are designed using OLIGO
4.06 software (National Biosciences) and the coding sequence of PKIN. To inhibit transcription, a
complementary oligonucleotide is designed from the most unique 5" sequence and used to prevent
promoter binding to the coding sequence. To inhibit translation, a complementary oligonucleotide is
designed to prevent ribosomal binding to the PKIN-encoding transcript.

XII.  Expression of PKIN

Expression and purification of PKIN is achieved using bacterial or virus-based expression

systems. For expression of PKIN in bacteria, cDNA. is subcloned into an appropriate vector

containing an antibiotic resistance gene and an inducible promoter that directs high levels of cDNA
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transcription. Examples of such promoters include, but are not limited to, the #p-lac (fac) hybrid
promoter and the TS or T7 bacteriophage promoter in conjunction with the lac operator regulatory
element. Recombinant vectors are transformed into suitable bacterial hosts, e.g., BL21(DE3).
Antibiotic resistant bacteria express PKIN upon induction with isopropyl beta-D-thiogalactopyranoside
(IPTG). Expression of PKIN in eukaryotic cells is achieved by infecting insect or rarmmalian cell
lines with recombinant Autographica californica nuclear polyhedrosis virus (AcMNPV), commonly
known as baculovirus. The nonessential polyhedrin gene of baculovirus is replaced with cDNA
encoding PKIN 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 (S£9) insect cells in most cases, or human hepatocytes, in some cases. Infection of the

latter requires additional genetic modifications to baculovirus. (See Engelhard, B.K. et al. (1994) Proc.
Natl. Acad. Sci. USA. 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945.)

In most expression systems, PKIN is synthesized as a fusion protein with, e.g., glutathione S-
transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapid, single-step,
affinity-based purification of recombinant fusion protein from crude cell lysates. GST, a 26-kilodalton
enzyme from Schistosoma japonicum, enables the purification of fusion proteins on immobjlized
glutathione under conditions that maintain protein activity and antigenicity (Amersham Pharmacia
Biotech). Following purification, the GST moiety can be proteolytically cleaved from PKIN at
specifically engineered sites. FLAG, an 8-amino acid peptide, enables immunoaffinity purification
using commercially available monoclonal and polyclonal anti-FLAG antibodies (Bastman 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 PKIN obtained by these methods can be used directly in the assays shown in
Examples X VI, XVII, XVIII, and XIX where applicable.

XIIL  Functional Assays

PKIN function is assessed by expressing the sequences encoding PKIN at physiologically
clevated levels in mammalian cell culture systems. ¢DNA. is subcloned into a mammalian expression
vector containing a strong promoter that drives high levels of cDNA expression. Vectors of choice
inclade PCMV SPORT (Life Technologies) and PCR3.1 (Invitrogen, Carlsbad CA), both of which
contain the cytomegalovirus promoter. 5-10 g of recombinant vector are trausiently transfected into
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
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marker protein are co-transfected. Expression of a marker protein provides a means to distinguish

transfected cells from nontr: d cells and is a reliable predictor of cDNA expression from the
recombinant vector. Marker proteins of choice include, e.g., Green Fluorescent Protein (GFP;
Clontech)" CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM), an automated, laser optics-
based technique, is used to identify transfected cells expressing GFP or CD64-GFP and to evaluate
the apoptotic state of the cells and other cellular properties. FCM detects and quantifies the uptake of
fluorescent molecules that diagnose events preceding or coincident with cell death. These events
include changes in nuclear DNA content as measured by staining of DNA with propidium iodide;
changes in cell size and granularity as measured by forward light scatter and 90 degree side light
scatter; down-regulation of DNA synthesis as measured by decrease in bromodeoxyuridine uptake;
alterations in expression of cell surface and intracelinlar proteins as measured by reactivity with
specific antibodies; and alterations in plasma membrane composition as measured by the binding of
fluorescein-conjugated Annexin V protein to the cell surface. Methods in flow cytometry are
discussed in Ormerod, M.G. (1994) Flow Cytometry, Oxford, New York NY.

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

XIV. Production of PKIN Specific Antibodies

PKIN substantially purified using polyacrylamide gel electrophoresis (PAGE,; see, e.8.,
Harrington, M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is nsed to
immunize rabbits and to produce antibodies using standard protocols.

Alternatively, the PKIN amine acid sequence is analyzed using LASERGENE software

. (DNASTAR) to determine regions of high immunogenicity, and a corresponding oligopeptide is

synthesized and used to raise antibodies by means known to those of skill in the art. Methods for
selection of appropriate epitopes, such as those near the C-terminus or in hydrophilic regions are well
described in the art. (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-
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Aldrich, 5t. Louis MO) by reaction with N-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS) to
increase immunogenicity. (See, e.g.. Ausubel, 1995, supra.) Rabbits are immunized with the
oligopeptide-KLH complex in complete Freund’s adjuvant. Resulting antisera are tested for
antipeptide and anti-PKIN activity by, for example, binding the peptide or PKIN to a substrate,
blocking with 1% BSA, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat
anti-rabbit IgG.

XV. Purification of Naturally Occurring PKIN Using Specific Antibodies

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

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

XVL Identification of Molecules Which Interact with PKIN

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

Alternatively, molecules interacting with PKIN are analyzed using the yeast two-hybrid
system as described in Fields, 8. 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).

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

XVII. Demeonstration of PKIN Activity
Generally, protein kinase activity is measured by quantifying the phosphorylation of a protein
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substrate by PKIN in the presence of [y*?PJATP. PKIN is incubated with the protein substrate,
#P-ATP, and an appropriate kinase buffer. The *P incarporated into the substrate is separated from
free *P-ATP by electrophoresis and the incorporated #P is counted using a radioisotope counter.
The amount of incorporated *P is proportional to the activity of PKIN. A determination of the
specific amino acid residue phosphorylated is made by phosphoamino acid analysis of the hydrolyzed
protein.

In one alternative, protein kinase activity is measured by quantifying the transfer of gamma
phosphate from adenosine triphosphate (ATP) to a serine, threonine or tyrosine residue in a protein
substrate. The reaction occurs between a protein kinase sample with a biotinylated peptide substrate
and gamma ?P-ATP. Following the reaction, free avidin in solution is added for binding to the
biatinylated **P-peptide product. The binding sample then undergoes a centrifugal vlirafiliration
process with a membrane which will retain the product-avidin complex and allow passage of free
gamma *P-ATP. The teservoir of the centrifuged unit containing the *P-peptide product as retentate
is then counted in a scintillation counter. This procedure allows assay of any type of protein kinase
sample, depending on the peptide substrate and kinase reaction buffer selected. This assay is provided
in kit form (ASUA, Affinity Ultrafiltration Separation Assay, Transbio Corporation, Baltimore MD,
U.S. Patent No. 5,869,275). Suggested substrates and their respective enzymes include but are not
limited to: Histone H1 (Sigma) and p34***kinase, Annexin I, Angiotensin (Sigma) and EGF receptor
kinase, Annexin Il and src kinase, ERK1 & ERK2 substrates and MEK, and myelin basic protein and
ERK (Pearson, J.I. et al. (1991) Methods Enzymol. 200:62-81).

In another alternative, protein kinase activity of PKIN is demonstrated in an assay containing
PKIN, 50ul of kinase buffer, 1lug substrate, such as myelin basic protein (MBP) or synthetic peptide
substrates, 1 mM DTT, 10 pg ATP, and 0.5 pCi [y-**PJATP. The reaction is incubated at 30°C for
30 minutes and stopped by pipetting onto P81 paper. The unincorporated [y-**PJATP is removed by
washing and the incorporated radioactivity is measured using a scintillation counter. Alternatively, the
reaction is stopped by heating to 100°C in the presence of SDS loading buffer and resolved on a 12%
SDS polyacrylamide gel followed by autoradiography. The amount of incorporated *P is proportional
to the activity of PKIN.

In yet another alternative, adenylate kinase or guanylate kinase activity may be measured by
the incorporation of P from [y-**PJATP into ADP or GDP using a gamma radioisotope counter.

The enzyme, in a kinase buffer, is incubated together with the appropriate nucleotide mono-phosphate
substrate (AMP or GMP) and *P-labeled ATP as the phosphate donor. The reaction is incubated at
37°C and terminated by addition of trichloroacetic acid. The acid extract is neuiralized and subjected
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to gel electrophoresis to separate the mono-, di-, and triphosphonucleotide fractions. The
diphosphonucleotide fraction is excised and counted. The radioactivity recovered is proportional to the
enzyme activity.

In yet another alternative, other assays for PKIN include scintillation proximity assays (SPA),
scintillation plate technology and filter binding assays. Useful substrates include recombinant proteins
tagged with glutathione transferase, or synthetic peptide substrates tagged with biotin. Inhibitors of
PKIN activity, such as small organic molecules, proteins or peptides, may be identified by such assays.
XVII. Enhancement/Inhibition of Protein Kinase Activity

Agonists or antagonists of PKIN activation or inhibition may be tested using assays described
in section XVIL. Agonists cause an increase in PKIN activity and antagonists cause a decrease in
PKIN activity,

XIX. Kinase Binding Assay

Binding of PKIN to a FLAG-CD44 cyt fusion protein can be determined by incubating PKIN
to anti-PKIN-conjugated immunoaffinity beads followed by incubating pottions of the beads (having
10-20 ng of protein) with 0.5 ml of a binding buffer (20 mM Tris-HCL (pH 7.4), 150 mM NaCl, 0.1%
bovine serum albumin, and 0.05% Triton X-100) in the presence of '*I-labeled FLAG-CD44cyt fusion
protein (5,000 cpm/ng protein ) at 4 °C for 5 hours. Following binding, beads were washed thoroughly
in the binding buffer and the bead-bound radioactivity measured in a scintillation counter (Bourguignon,
L.Y.W. et al. (2001) J. Biol. Chem. 276:7327-7336). The amount of incorporated **P is proportional
to the amount of bound PKIN.

9

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

following claims.
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‘What is claimed is:

1. Anisolated polypeptide selected from the group consisting of:
a) apolypeptide comprising an amino acid sequence selected from the group consisting of
5 SEQID NO:1-20,

b) a polypeptide comprising a naturally occurring amino acid sequence at least 90% identical
o an amino acid sequence selected from the group consisting of SEQ ID NO:1-20,

c) abiologically active fragment of a polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-20, and '

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

the group consisting of SEQ 1D NO:1-20.

2. Anisolated polypeptide of claim 1 selected from the group consisting of SEQ ID NO:1-20.
15 3. Anisolated polynucleotide encoding a polypeptide of claim 1.
4. Anisolated polynucleotide encoding a polypeptide of claim 2.

5. Anisolated polynucleotide of claim 4 selected from the group consisting of SEQ ID
20 NO:21-40.

6. A recombinant polyhuc]eatide comprising a promoter sequence operably linked to a

polynucleotide of claim 3.
25 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:

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

b) recovering the polypeptide so expressed.

i 119

JP 2004-527209 A 2004.9.9



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

15

20

30

(228)

WO 02/0839% PCT/US01/23092

10. An isolated antibody which specifically binds to a polypeptide of claim 1.

11. Anisolated polynucleotide selected from the group consisting of:

a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting
of SEQ ID NO:21-40,

b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:21-40,

¢) a polynucleotide complementary to a polynucleotide of a),

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

¢) an RNA equivalent of a)-d),

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

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

a) hybridizing the sample with a probe comprising at least 20 contignous 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 polypucleotide 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 palynucleotide in a sample, said target polynucleotide
having a sequence of a polynucleotide of claim 11, the method comprising:

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

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

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

JP 2004-527209 A 2004.9.9
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excipient.

17. A composition of claim 16, wherein the polypeptide has an amino acid sequence selected
from the group consisting of SEQ ID NO:1-20.

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

claim 16.

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

b) detecting agonist activity in the sample,

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

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

claim 20.

22. A method for screening a compound for effectiveness as an antagonist of a polypeptide
of claim 1, the method comprising:
a) exposing a sample comprising a polypeptide of claim 1 to 2 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 functionat

PKIN, comprising administering 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

i 121 |



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

20

30

(230)

WO 02/0839% PCT/US01/23092

1, said method comprising the steps of:

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

b) detecting binding of the polypeptide of claim 1 to the test compound, thereby identifying a
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, wherein a change
in the activity of the polypeptide of claim 1 in the presence of the test cornpound is indicative of a
compound that modulates the activity of the polypeptide of claim 1.

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

a) 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 nucleic acids with the test compound;

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

122
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©) quantifying the amount of hybridization complex; and
d) comparing the amount of hybridization complex in the treated biological sample with the
amount of hybridization complex in an unfreated biological sample, wherein a difference in the amount

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

29. A diagnostic test for a condition or disease associated with the expression of PKIN 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,

c) a Fab fragment,

d) aF(ab’), fragment, or

) a humanized 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 PKIN 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 associated with the expression of PKIN 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:1-20, or an immunogenic fragment thereof, under conditions to elicit
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an antibody response;

b) isolating antibodies from said animal; and

¢) 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:1-20.

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

38. A method of making 2 monoclonal antibody with the specificity of the antibody of claim
10 comprising:

a) imumunizing an animal with a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-20, or an immunogenic fragment thereof, under conditions to elicit )
an antibody response;

b) isolating antibody producing cells from the animal;

c) fusing the antibody producing cells with inimortalized cells to form monoclonal antibody-
producing hybridoma cells;

d) culturing the hybridoma cells; and

e) isolating from the culture monoclonal antibody which binds specifically to a polypeptide
having an amino acid séquence selected from the group consisting of SEQ ID NO:1-20.

39. A moneclonal 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 Fab expression
library.

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

immunoglobulin library.

43. A method for detecting a polypeptide having an amino acid sequence selected from the

| 124
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group consisting of SEQ ID NO:1-20 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

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:1-20 in the sample.

44. A method of purifying a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-20 from a sample, the method comprising:

a) incubating the antibody of claim 10 with a saraple 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:1-20.

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

46.

Iy

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

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

48.

o

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.

50. 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.

o

A polypeptide of claim 1, comprising the arnino acid sequence of SEQ ID NO:8.
53. A polypeptide of claim 1, comprising the amine acid sequence of SEQ ID NO:9.

54. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:10.
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55,

56.

=)

57.

Q3

58.

co

5

©

6l

6

=2

62.

63.

b

64.

65.

66.

67.

68.

6

70.

71.

—

=4

b

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:11.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:12.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:13,

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

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

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

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

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

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

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

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:21.

A polymucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:22.

A polynucleotide of claim 11, comprising the polynucleatide sequence of SEQ ID NO:23.

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:24.

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NQ:25.

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:26.

A polypucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:27.

2|
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72.

73,

o

74.

75.

7

7.

2

78.

=3

9.

=]

80.

81.

-

82.

83.

84.

<N

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:28.

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:29.

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:30.

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:31.

\

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:32.
A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:23.
A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:34.
A polynuclectide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:35.
!
A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:36.
A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:37.
A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:38.
A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:39.

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ ID NO:40.
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1/68

(236)

PCT/US01/23092

JP 2004-527209 A 2004.9.9



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

WO 02/0839%

Pro Ser
Glu Asn
Phe Thr
Leu Thr
Leu Glu
Gly Thx
Pro His
Arg Gly
Ser Thr
His Ile
Pro Gly
Phe Ser
Gln Axrg
Gly Glu
Glu Asp
Gly Ala
Ser Trp
Val Pro
Leu Ala
Phe Cys
Gly Thr
Gly Cys
Gly Tyr
Glu Thr
Val Ser
Ala Met
Asn Leu

Pro Val

Len
Cys
Ala
Gln
Sexr
Arg
Leu
Ala

Ile

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

Gly

Ser

Thr

val

Leu

Leu

Arg

Vval

Gly

Leu

His

cys

cys

Arg

Leu

Cys

Arg

Cys

Lys

Thx

His

Leu

Thr

Gly

Asp

Gln

Lys

20
Ile

35
Val

50
Gly

65
Thx

80
Arg

95
Phe
110
Asp
125
axg
140
Trp
155
Asn
170
Gly
185
Thx
200
Pro
215
His
230
Ala
245
Trp
260
val
275
Ala
290
Pro
305
Cys
320
Ile
3358
val
350
Glu
365
Gly
380
Phe
385
Gly
410
Leu
425
Ile

Axg

Val

Asp

Leu

val

Val

Ala

Thr

Ser

Ser

clu

Asp

Glu

Pro

Phe

Phe

Gly

Tyr

Ser
Glu
Asp
Tyx
Leu
Gly
Ala
Glu

Leu

5 Leu

Ala
Tyr
Bro
Glu
Val
Cys
Ala
Thr
Gly
Gly
Ser
Gly
Gln
Leu
Lys
Tyxr
Ser

Phe

Gla
Gly
Phe
Leu
Phe
Tyx
Leu
Lys
Leu
Gly
Gly
Arg
His
Cys
ala
Pro
Glu

Phe

Phe

Leu

Ile

Ser

Leu

Lys

Asn

Thr

Trp

Rla

Val

His

Leu
Pro
Ala
Pro
Asn
Gln
Glu
Glu
Tys
Gly

Leu

Gly
Thr
Cys
Gln
Leu
Gln
Ile
Leu
Leu
Val

Phe

25
Ala

40
Leu

55
Gly

70
Leu

85
Asnp
100
Leu
115
Ala
130
Gln
145
Pro
160
Glu
175
Pro
190
Trp
205
Met
220
aly
235
Arg
250
Gly
265
Cys
280
Ile
295
Arg
310
Pro
325
Ala
340
Ile
355
His
370
Lys
385
Lys
400
Tyx
415
Ala
430
Asn

Glu

Gln

Fhe

Leu

Val

Leu

Glu

Ala

Cys

Cys

Thr

Ala

Gly

His

Thr

Ala

His

Asn

Lys

Ala

Leu

Ser

His

Leu

Ala

Pro

2/68

Leu
Ile

Ser

Ala
Ile
Gly
Leu
Pro
Ala
Ala
Ser
cys
Cys
Leu
Tyx
Ser
Gln
Sex
Glu
Gln
Asn
Leu
Ser
Ile
Leu
Gly

Arg

Arg
Leu
Phe
Vval
Val
Phe
Ala
Cys
Gly
Asp
Lys
Ser

Thr

Tyr
Gln
Leu
Gly
Sexr
Cys
Asp
Leu
Gly

Phe

Asp
Leu

Leu

Gln
Leu
Pro
Tyr
Ile
Glu
Val
His
Ala
val

Thr

Ala
6ln
Fhe
Tyr
His
Ser
Ser
Lys
Leu
Arg
Leu
Ala
Gly
Asn
Thr

Cys

30
Leu
45
Met
60
Arg

Gly

20
Arg
108
Met
120
Leu
135
Leu
150
Asn
165
Cys
180
Thx
195
Cys
210
Arg
225
Pro
240
Gln
255
Glu
270
Ser
285
Ccys
300
Ile
315
Val
330
Val
345
Gln
360
val
375
Leu
380
Asp
405
Gln
420
Ile
435
Leu
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Glu

Phe

His

Asn

cys

Asp

Axg

Gln

Glu

Ala

Bro

BPro

Ser

Asn

Glu

Arg

His

Ala

Thr

Pro

Arg

val

Glu

Val

His

Ser

Pxo

Gly

Ile

Lys

Asn
Trp

Fro

His
ala
Ser
Gly
Asp
Leu
Asp
Pro
ser
Ile
Gln
Len
Pro
Tyr
Gly
Axg
ser
Asn

Glu

Tyxr

Ala

Thr

Ile

Ten

Ala

Asn

Gly

Phe

Gln

Ala

Ser

Asn

Gly

Pro

Pro

Pro

Fhe

Pro

Arg

Gly

Arg

Arg

cys

Glu

Lys

Glu

440

455
Glu
470
Arg
485
Leu
500
Leu
515
Thx
530
Len
545
Val
560
val
575
Gly
590
Pro
605
His
620
Leu
635
Asp
650
Thi
665
Glu
680
Pro
695
Gin
710
Iie
725
Asp
740
Gly
755
Glu
770
Ile
785
Ser
800
ala
815
Asn
830
Leu
2845
Ala

Leu

Ile

Thr

Leu

Ser

Glu

Leu

Thr

Arg

Ala

Thx

Leu

Thr

Leu

Ser

Ala

Gly

Lys

Ser

Ser

Asn

Arg

Asp

Ala

Asp

Sar

Ile

Glu
Asn
Leu
Ax‘-g
Phe
His
Asp
Leu
Ala
Gln
Val
Leu
Tyr
Tyx
Asn
Glu
Gln
Lys
Pro
Gly
Ser
ala
Ile
Ala
Gly
val
Leu

Val

Glu

Pro

Trp

Ile

val

Ala

Ile

Ser

Pro

Val

Tyr

Leu

Asn

Het

Val

Phe

Trp

Arg

Ser

val

His

Thx

Ile

Leu

Lys

Leu

Val
Arg
Phe
Glu
Val
Gly
Glu
Ser
Thxr
Pro
Gln
Axg
Leu
Asn
Asp
Glu
Leu
Glu
Lys
His
Asp
Leu
Rla
Phe
Pro
Leu
Tyr

cys

445

460
Thx
475
val
490
Arg
505
Tyr
520
Pro
535
Leu
550
Len
565
Leu
580
Ile
595
Asp
610
Trp
625
Val
540
Asp
655
Pro
670
Ser
685
Fxo
700
Asn
715
val
730
Arg
745
Phe
760
Sexr
775
Cys
790

805
Gly
820
Arg
835
Glu
8590
val

Tyr

Tyr

asp

Pro

Lys

Thx

Val

val

Lys

Leu

Tyr

Axg

Asp

Pro

Phe

Thx

Arg

Glu

Phe

Lys

Trp

Ile

Sexr

3/68

Gly
Asn
Glu
Lys

Ala

Pro
Thr
TyY
Ile

Pro

‘Trp

cys

Phe

Cys

Leu

Leu

Ser

Ala

Tle

Leu

His

Ala

Val

Leu

Lys

Arg

Arg

Asp

val

Pro

Glu

Cys

Ser

Trp

Glu

Leu

Ser

Pro

Gln

His

Asp

Cys

Glu

His

Ile

ala

Gln

Arg

Ala

Arg

aAla

Glu

TyT

Leu

Gly
Axg
Thr
Leu

Ser

2xg
Thr
Glu
Arg
Thr
Thx
Arg
Arg
Gly
Pro
Ala
Asn
Asn
Gly
Glu
His
Ala
Thx
Trp
Pro
Axg

Arg

450
Arg
485
Ala
480
Glu
495
Glu
510
Pro
525
Thr
540
Thx
555
Gln
570
Asp
585
Thr
600
Ser
£15
Gln
630
Leu
645
Gly
660
Glu
675
cys
630
Gln
705
2la
720
Lys
735
Pro
750
Asp
765

780
His
795
Met
810
Glu
825
Pro
840
arg
855
TyT
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Lys
ser
Thr
Ala
Thx
Lys
Ser
Glu
Met
Ser
Axg
Phe
Gly
Len
Pro
Gly
Val
Phe
Glu
Arg
His
Thx
Leu
Cys
Asn
Gln
Ser

Ala

Phe

Ala

nsp

cly

Leu

Arg

Ala

Gln

Vval

Thx

Glu

Lys

Gln

Lys

Gly

Glu

His

Thr

Thr

Trp

Ser

Pro

Pro

Glu

Pro

Glu

860
Gly Gly
875
Arg Val
890
Ser Val
905
Gly Leu
920
Leu Ile
935
Asn Arg
950
Ser Asp
965
Ile Ser
280
Tyr Glu
995
Pro Val
1010
Cys Ile
1025
Cys His
1040
Pxo Thr
1055
Ser His
1070
Leu Pro
1085
Ile Ala
1100
Arg Asp
1115
Val Lys
1130
Asp Tyr
1145
Met Ala
1160
Asp Val
1175
Ala Glu
1190
Phe Val
1205
Leu Gln
1220
Arg Leu
1235
Glu Leu
1250
Glu Cys
1265
Pro Asp

val

Arg

ala

His

Val

Thr

Met

Ile

Gly

Glu

His

Leu

Leu

Leu

Arg

Arg

Arg

Ser

His

2la

FPhe

Val

Leu

Leu

Tyr

Ile

Leu

Leu

Phe

Val

Val

Arg

Pro

Gly

Ala

Gly

Arg

Glu

Ser

Pro

Asp

Gln

Pro

Gly

Ser

Leu

Thr

Tyx

Leu

Ala

Tyr

Val

Leu

val

Ile

Ser

Ala

Met.

Ala

Lys

Ser

Phe

TyX

Gly

Glu

Sexr
Ala

Pro

865

Ala Leu
880

Ser Leu
895

Ile Leu
910

Leu Thx
925

Ala Leu
940

Ala Sex
255

Pro Asp
970

Glu Leu
985

Arg Gly
1000
Thr Val
1015
Lys Glu
1030
Arg Leu
1045
Met Glu
1060
Leu Arg
1075
Leu Gly
1080
Ala Tyr
1105
Arg Asn
1120
Phe Gly
1135
Gly Gly
1150
Leu Lys
1165
Gly Val
1180
Gln Gly
1195
Gly Val
1210
Leu Met
1228
Phe Thr
1240
Phe Arg
1255
Arg Gly
1270
Thr Pro

Leu

Ala

Gly

Ala

Gly

val

Glu

Gly

4/68

Fro
Gly
Pro
Thr
Fhe
Asn
;I'rp
Gln
Glu
Glu
Ser
Gly
Met
Glu
Met

Ala

Thx
Gly
Gly
Leu
Sex
&lu
Arg
Ile
Leu
Leu

Asp

Pro

Asn

Glu

Pro

phe

Pro

Glu

Gly

Ala

Leu

Val

Val

Thx

Ala

Ile

Ala

Val

Arg

Leu

Ile

Trp

Asn

Glu

Cys

Leu

Ser

Pro

Cys

cly
Gly
Glu
Val
Tyx
Glu
Val
Ser
Gly

Ala

870
Asn
885
Ser
9200
Glu
915
Gly
930
Gly
945
Tyx
980
Pro
975
Fhe
990
Glu

1005

Sexr

1020

Met

Lys

1035

val

Ser

1050

Arg

Glu

Gly

1065

Asn

1080

Gln

Met

1095

Asn

Lys

1110

Ser

Gln

1125

Asp

Val

1140

Leu

Pro

1155

Phe

Thr

1170

Glu

Ile

1185

Glu

Gln

1200

Leu

Glu

1215

Trp

Gln

1230

Asp

Ser

1245

Phe

Tyx

1260

Thx

Thr

1278

Ser

Pro
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1280

Gln Asn Gly Gly Pro Gly His

<210> 2
<211> 718
<212> PRT
<213> Homo sapiens

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

<400> 2
Met Glu Glu

Met

Glu

Ser

Val

Ala

Leu

Ala

Ser

Lys

Ile

Glu

asp

TyY

Lau

Sex

o His

Gln

Glu

Ala

Glu

Lys

Arg

Thx

Glu

Thx

Ala

Gly

Ser

Gln

Glu

Lys

Leu

Lys

Ile

Met

cly

Asn

Ile

Arg

Ser

Glu

Lys

Pro

Gln

Glu

Lys

Leu

Thr

Ile

Lys

Lys

Arg

@lu

Glu

Gln

Ala

Leu

Glu

1295

Leu

Phe

20
Ser

35
Val

50
Axg

65
Arg

80
Pro

25
Glu
110
Pro
125
Cys
140
Gly
155
Ser
170
Ile
185
Glu
200

215
Arg
230
Lys
245
Asp
260
Ser
275
Ile
290
Arg
305

2837050CD1

His

Thr

Asn

Glu

Lys

Gly

Leu

Gln

Arg

Phe

Ser

Ile

Ser

Gly

Gln

Leu

Ser

Arg

Phe

Lys

Ser

Arg

Gln

Thr

Ala

His

TYr

Ser

Leu

Thx

Gly

Gln

Ala

Arg

Ile

Asn

Lys

Leu

Thx

Gln

Leu
Val
Ser
Pro
Glu
Lys
Gly
Ala
Asp
Fhe

Asn

Len
Ile
Asp
Arg
Gln
Arg
Glu
Gln

Lys

Asp

Gly

Leu

Glu

Pro

Ile

Leu

Leu

Thx

Val

Arg

Glu

Asp

Glu

Cys

Glu

Leu

Gln

Glu

Met

1285

Pro Arg
10

Val Ser
25

Cys Ser
40

Lys Lys
55

Tyr Glu
70

&5
Asp Gly
100

Fro Thr
115
Glu His
130

Ser Ala
145
Glu His
160
Gln Thr
175
Asn Ser
190
Asp Leu
205
Gln Gln
220
Val Thr
235
Lys Met
250
Gly His
265
Trp Thr
280
Arg Ile
295
Leu Ala
310

5/68

Arg
Lys
val
Gln
Thr
Tyr
Sex
Leu
Val
Gln
Ser
Gln
Lys
Lau
Lys
Met
ala

Phe

Asn

Lys

Gln
Gly

Gly

Ser
Phe
Ala
Het
Ala
Gln
Cys
Ser
Asn
Arg
Met
Ser
Cys
Thr
Gly
ser

Axg

Glu

Pro

Ser

Asp

Gln

Glu

aAla

Ser

eln

Asn

Ser

Asp

Ser

Ala

Leu

Lys

Arg

Thr

Tyr

Gln

Lys

1280

Leu

Leu

30
Leu

45
Gln

60
Gly

75
Arg

90
Lys
105
Val
120
Arg
135
Sex
150
ser
165
Leu
180
Asp
135
Asn
210
Glu
225
Lys
240

255
Val
270
ala
285
Arg
300
Pro
315
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Pro

Arg

ala

Asp
Glu

Val

Asn

Lys

TyT

Ala

Lys

Glu

Leu

Glu

Asn

Arg

val

Asn

Leu

Asp

Asp

Glu

Leu

Gly

Ile

Asn

Pro

Phe

Ser

Glu

Ala

Asp

Ser

<210> 3

Met
Ser
Tyx
Lys
Arg
Glu
TVT
Tyx
e
Tyx
Asp
Thx
Leu
ala
Asn
Asn
Thr
Ser
Trp
Lys
Tyr
Gln
Val
Phe
Ala
Lys

Thr

Gly

Lys

His

Lys

Val

Asp

Leun

Lys

His

His

His

Asp

Asp

Txp

Glu

Ile

Asp

Val

Tyr

Ile

Gln

Gln

Gln

Ile

Gln

Ser

Sex

Gln
220
Thr
335
Glu
350
Glu
365
Arg
280
Asn
395
Leu
410
Ala
425
Gln
440
Liys
455
Pro
470
Ser
485
Phe
500
Sex
515
Ile
530
Leu
545
Phe
560
Gly
575
Leu
590
Ser
605
cys
620
Asp
635
Phe
650

665
Gln
680
val
685
Gly
710

Ala
2sn
Gln

Glu

Ser
Leu
Phe
Leu
His
Arg
Phe
Tyxr
Tle
Lys
Leu
Gly
Gly
Pro
Asn
Leu
Ile
Pro
Arg
Leu

Sexr

Pro
Gly

Glu

Ala

Leu

Gin

His

Asp

Bsn

Ala

Ile

Cys

Leu

Ile

Pro

val

Leu

Met

Pro

Lys

Ser

Leu

Pro

Cys

Ala

Thr

Ser

Pro
Ala
Glu
Glu
His
Phe
Leu
Leu
Lys
cys
val
Thr

Lys

Fro
Asn
Sex
Glu
Glu
Val
Gly
Gin
Lys
Leu
cys
Sex

Asn

Ala

Glu

Ile

Ile

Ile

Lys

Leu

Thx

2sn

Arg

Lys

val

Gln

Gln

Ile

ey

Lys

Leu

Asp

Gly

Glu

Pro

Ala

Sexr

Asn

Thx
325
Asn
340
Phe
355
Gln
370
Arg
385
Asp
400
Gly
415
Glu
430
Trp
445
Glu
460
Leu
475
Leu
490
His
505
Ile
520
Ile
535
Thx
550
Ile
565
Thr
580
Phe
5985
Val
610
Lys
625
Asn
640
Val
655
Tyxr
670

685
Pro
700
Ser
715

Glu

Lys

Ala

His

Arg

Gln

Arg

Tyr

Tyr

Glu

Lys

His

val

Met

Ser

Val

Trp

Thr

Val

Tyr
Ala

Ser

6/68

Glu
Thx
Leu
Glu
Leu
Pro
Gly
Arg

Asp

Leu
Asn
Tyr
cys
Asp
6ln
val
ser
Fhe
Ile
Thr
Lys
Leu
Gly

Ser

Glo
Leu
Arg
Lieu
Lys
Thr
Gly
Tyx
Glu
Ile

TYX

Met
ala
Asp
Gly
Asp
Gly
Glu
val
Gly
Leu
Pro
Glu
Leun
Ala

Asn

Lys
Thr
Len
Glu
Arg
Leu
Phe
val
Lys
His
Fhe
Glu
Ser
Leu
Leu
Glu
Asp
Ala
Lys
Gly
His
Lys

Glu

Pro

Ala

Gln
330
Teu
345
Gly
360
Arg
375
Ile
2390
Asn
405
Ser
420
2la
435
Lys
450
Lys
465
Ser
480
Gly
495
Glu
510
Lys
525
Liys
540
Arg
555
gser
570
Gly
585
Glu
600
val
615
Asn
630
Ala
645
Ala
660
cys
675
His
690
Ile
705
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<211> 497
<212> PRT
<213> Homo sapiens

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

<400> 3

Tyr

Lys

Glu

Tyr

Sex

Lys

His

Gln

Met

Thx

Glo

Glu

Cys

val

TLeu

Gly

TYX

TyxX

Ser

Tyr

Ala

His

Asn

Lys

His

Ala

Met

Ser Asp Ser

Met

Fhe

5
Glu
20

Thr Leu Ser

His

Arg

Leu

Glu

Leu

Ala

His

Ile

Gly

Ala

Asp

Tyxr

GLu

Asn

Thr

Pro

Gly

Asn

Axg

Glu

Asn

Teu
Trp
Ser
Gln
His
Axg
Gly
val
ala
Phe
Gly
Met
Ile
Leu
Asn
Txp
Asp
Ile
Lys
Ala

Pro

35
Thr

50
Trp

65
His

80
Asn

95
Asn
110
Ser
125
Glu
140
Asp
155
Axg
170
Gln
185
Pro
200
val
215

305

320
cys
335
Gly

T474590CD1

Glu

Glu

Glo

Gly

Pro

Ile

Arg

Ile

Phe

Fhe

Lys

Thr

Lys

Lys

Arg

Gln

Ser

Phe

asp

Met

Asp
Lys
His
Val
Pro
Asn
™r
Val
Phe
val
His
Met
Ile
Vval
Gly
Glu
Asp
Gln
Glu
Phe
His

Glu

n Asp

Pro

Glu
Glua
Gly
Thx
Lys
Ile
Leu
Gln
Val
val
Gly
Pro
Pro
Rsp
Ile
Val
Leu
Arg
Gly
Pro
val
Thr
Asp

Pro

Ser

Phe

Thx

Val

Val

Val

Ile

Glu

Gin

His

Asn

cly

Pro

Ile

Phe

Leu

Arg

Fro

Glu

Asp

Gln

Met

Gly

Phe

Ser
10
Thr
25
Thr
40
Ala

Ser

70
Ser

85
Met
100
Ala
115
Leu
130
Arg
145
Val
160
Gln
175
Glu
150
Trp
205
Pro
220
Gln
235
Ser
250
Thz
265
Lys
280
Pro
295
Asp
310
Ala
325
Asn
340
Pro

Glu

Arg

Glu

Val

Leu

Glu

Arg

Leu

Asp

Lys

Ile

Ala

Phe

Gly

Met

Ala

Tyr

Sexr

7/68

Leu

Gln

val

Lys

val

Leu

val

Cys

Ser

Leu

Ile

Leu

Phe

Leu

Val

Arg

Ile

Gln

Ile

Ile

arg

Tyx

Val

val

Ser
TyY
Arg
ala
Glu
Gin
Ala
Leu
Ala
Lys
val
Glu
Leu
cly
Gly

Tyxr

Asp
Thr
Met

Glu

Gln

Thr

Thx

Thx

Leu

Leu

Ile

val

Lys

Ile

Pro

Asp

Arg

Gly

val

Ser

Glu

Leu

Leu

Phe

Ala

Ser

Leu

Thr

Asp

Val

15
Val

30
Cys

45
ys

60
Met

75
Ile

90
Gly
108
Glu
120
Gly
135
Asp
150
Fhe
165
Leu
180
Leu
185
Leu
210
Thx
225
Ile
240
Leu
255
Leu
270
His
285
Ala
300
Leu
315
Leu
330
Lys
345
Sex
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Gly

Phe

Gln

Ala

Lys

Gly

Gly

Cys

Cys

Sex

Lys

Cys

Lys

<210> 4
<211> 741
<212> PRT
<213> Homo sapiens

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

<400> 4
Ser Gly Leu Val

Met

Fhe

val

Ser
Ala
Gly
Ala
ala
Pro
Met
Gly
Lys
Gly

Ala

Phe

Val

Leu

Thr

Glu

Trp

Thx

Pro

Gly

Gly

Pro

ala

Leu

Gln

Asp

Glu

Leu

Ser

Leu

Thr

Ser

Leu

Ser

Thx

Lys

Leu

Leu

Pro

Ser

Ala

Ala

Arg

cys

Gly

Arg

Ile

Lys

350
Leu
365
Val
380
Asn
395
Gln
410
Arg
425
Ser
440
Ser
455
Lys
470
Pro
485

5
Cys
20
Gly
35
Gly
50
Pro
65
Ala
80
Ala
95
Leu
110
Glu
125
Trp
140
Tyr
155
val
170

Pro

Ser

Ala

Lys

Asn

Gln

Thx

Gln

Pro

Ser

Pro

Gln

Thr

Ala

Ser

Ile

Lys

Arg

Thr

Phe

Lys

Tyr

Glu

Cys

Val

Lys

7474594CD1

Leu Met Leu

Arg

Arg

Sex

Gly

Ala

Gly

Ala

Gln

Lys

Glu

Cys

Asp

Pro

Asp

aAla

Pro

ala

aAla

Vval

aAla

ser

Arg

Asp

Asn

Ala

Ala

Ala

aAla

Asp

Leu

Met

Ala

Arg

Glu

Pro

Arg

Ile

Lys

Pro

Ala

Ccys

Arg

Pro

Ala

Pro

Ala

Leu

Ile

Lys

Asp

Gln

Arg
370
Glu
385
Pro
400
Ala
415
Asp
430
Thr
445
Leu
460
Cys
475
Pro
430

Ala

10
Arg

25
Gly

40
Ala

55
Pro

70
Gly

85
Thxr
100
Lys
115
Leu
130
Lys
145
Leu
i&0
Gln
175

Ala

His

Lys

Met

Thr

Ser

Thr

Ile

arg

Arg

Axg

Axg

Thr

Pro

Asp

Pro

8/68

Ser

Gln

Thr

Glu

Ser

Pro

Gln

Ser

Cys

Pro

Lys

Ser

aAla

Glu

Pro

Glu

ala

Gly

Thr

Lys

Glu

Leu

Ala

Asp

Asp

Arg

Thr

Val

Ile

Arg

Ala

Arg

Ala

Gln

Sex

Thr

Asn

Gly

Axg

Gln

Pro

Arg

Pxro

Pro

Sexr

Pro

Gly

Leu

His

Val

ATg

Ala

Pro

Ala

Val

Gly

Asn

3860
Ser
375
Gln
390
Thr
405
cys
420
Ser
435
Glu
450
Trp
465
Cys
430
Pro
495

Gly

15
Ile

30
Ala

45
Axg

60
Ser

75
Asp

80
Trp
105
Het
120
Val
135
Gly
150
Asn
165
Leu
180
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Lys
Val

val

Gly

Phe

Met
Cys
val
Gln
Lys
Leu
Pro
Axg
Val
His
Phe
Lys
Glu
Phe
Tyr
Gly
Asp
Thx
val
Gly
Gly
His
Asn
Axrg
Ala
His
Leu

Thr

Glu

Arg

Met

Pro

Gln

His

Ser

Gln

Ala

Lys

Tyr

Ile

Hig

Leu

Gln

Ile

Ala

Arg

Pro

Glu

Arg

Fro

Arg

ala

Leu

Leu

Ala

Leu

val
Phe
Gln
Arg
Ile
Axg

Thr

Lys
Arg
Asp
Leu
ala
Leu
Gln
Gly
His
Pro
Gly
Asn
Lys
Cys
Pro
ser

Arg

Ala
185
Ile
200
Leu
215
Gly
230
Leu
245
Asp
260
Tyx
275
Thr
290
Phe
305

330
Lau
335
Asp
350
Met
365
His
380
Ile
385
Glu
410
Leu
425
Thr
440
Asp
455
Leu
470
Ser
485
Gly
500
Lys
515
Gly
530
Pro
545
Ala
560
Leu
575
Arg
590

Val

cly

Gln

Thr

Glu

Asn

Arg

Glu

val

Lys

Leu

Met

Asn

Ser

Ala

Ser

Glu

Pro

Leu

val

Cys

cys

cys

Leu
cys
Gly
Phe
Ser
Lys
Lys

Thr

Met

Glu

Leu
Ala
Sexr
Glu
Thr
Ala
Leu

Asp

Glu
Arg
Gly
Pro

Pro

Ser

Lys
Gly
Axg
Thy
Ile
Pro
Cys
Thr
Thr
Gly
Phe

Gln

Ser
Val
Ala
Ser
Met
Rrxg
Gln
Leu
Ala
Ile
aly
val
Ala
Pro

Ala

Lys
Arg
Asn
Leu
Glu
Ser
Ty
Gly
Val
Arg
Ala
Vval
His
Leu
Fhe
FPhe
Thr
Fhe
Glu
Glu
Gly
Glu
Asn
Leu
Pro
Ser
Sex

His

190
Asn
205
Leu
220
Ser
235
Ala
250
Asn
265

280
Asp
295
Arg
310
His
325
val
340
Gly
355
Met
370
Asp
385
GLu
400
Asp
415
Ser
430
Gly
445
Asn
4860
Asn
475
Pro
490
val
505
Ile
520
Phe
535
Pro
550
val
565
Ser
580
Ser
595

Gln

Glu

Ala

Thr

Ile

Phe

Leu

val

Tyr

Asp

Gly

Met

Fro

Tyx

Asn

Trp

Thr

Val

Thr

Ala

Sexr

Trp

Gly

Ser

Lys

Ser

Ser

Arg

9/68

cly

Lys

Thr

His

Ala

Asp

Arg

ala

Asp

Gln

Ile

Ser

Phe

Ser

Glu

Pro

Val

Pro

Glu

Lys

His

His

arg

Ser

Leu

Lys

Phe

Leu

Leu

Ser

Met

Phe

Pro

Ser

Leu

Leu

Lys

Glu

Met

Lys

Pro

Asn

Asp

Pro

His

Glu

Pra

Pro

Sex

Sex

Ile

Asp
Asn
Arg
Arg
Val
Gly
aly
Pro
Val
Trp
Pro
Glu
Phe
Lys
Lys
aAla
Gin
Val
Val
Ile
Leu
Thx
Thr
Arg
val
Leu
Val

Ser

His
195
Tyr
210
Arg
225
Leu
240
Gly
255
Arg
270
Leu
285
Arg
300
Asn
315
Ser
330

345
Lys
360
His
375
Pro
3386
Glu
405
Gly
420
Gln
435
Thr
450
Leu
4865
Leu
480
Val
435
Asp
510
Ala
525
Phe
540
Pro
558
Pro
570
Ser
585
Pro
600
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Ser

Glu

Gly

Ser

Gln

Pxo

Val

Val

Trp

Lys

Ser

<210> 5
<211> 645
<212> PRT

<213>

<220>

<221>
<223>

<400> 5

Leu

Ile

Gln

Sex

Glu

asn

val

Ile

Glu

Glu

Arg

Lys

Leu

Sexr
Asp
Asn
Glu
Gly
val
Gly
Arg

cys

Lys
Ser
Gln
Asp
Ile
Leu
Lys
Thr
TYY

Trp

Asn

Met

His

Axrg

Ser

Ser

Leu

Pro

Arg

Leu

Ala

Gln

Phe

Thr

Lys

Lys

Sex

Glu

Phe

Glu

Lys

Phe

Ile

Asn

Gly

Ser
605
Gly
620
Pra
635
Pro
650
Pro
665
Axg
680
cys
895
TYT
710
Trp
725
Glu
740

Homo sapiens

misc_feature
Incyte ID No:

Gln

Tyr

20
Leu

35
Lys

50
Val

&5
Ala

80
His

95
Tyr
110
Gln
125
Ile
140
Deu
155
Leu
170
Ser

Pro

Met

Thx

Glu

Glu

Pro

val

Leu

Glu

Leu
ay
Thx
sei
Arg
Ser
Ala
Gly

Asn

Leu

Val

Pro

Glu

Arg

Pxo

Glu

Leu

Gln

7477585CD1

Glu

Gly

Ala

Gly

Gln

Ala

Cys

Ala

Gln

His

Leu

Cys

Ala
Lys
Ser
Lys
Glu
Leu
Sexr
Glu
Gly
Leu
Arg
Lys

asp

Ala
Thy
Gly
Arg
Leu
Leu
Fhe
Gly
Lys
Leu
Asp
Ile

Leu

Gln
Pro

Val

Trp
Pro
val
Gly

Trp

Lys
Leu
Ser
Gly
Asn
Ser
Vval
Arg
Ile
Leu
Leu
Gly

Ala

Ser
610
Ser
625
Arg
640
Leu
655
val
670
Ser
685
Gly
700
Sexr
715
Gly
730

cys

Ile

25
Phe

40
Glu

55
Pro

70
Lys

85
Glu
1o0
Asp
115
Fhe
130
Gly
145
Lys
160
Asp
175
Thr

Pro

Ser

Trp

Arg

Arg

Asp

Ile

Val

Ala

Gly

Glu

Asn

Gln

Leu

Pro

Val

Ser

Phe

Thxr

10/68

Cys Val
Pro Val
Leu Arg
Thr Ala
Gly Gln
Gly Trp
Pro Trp
Ser Val

Gln Arg

ser Gly
Arg Arg
Thr Val
Leu Lys
Glu I‘hr‘
Asp His
Asp Asn
Asp Asp
Glu Asn
Asp Tyr
Lys BAsn
Gly Val

Leu Thr

Glu
Axrg
TYY
Asp
Gly
Ser
Glu
Gly

Gly

Ser
Tyr
Tyr
Val
Val
Pro
Phe
Lys
Gln
Met
val
Ser

Gly

Glu
615
Ala
630
Arg
645
Gly
660
His
675
Gly
690
Val
705
Ala
720
Pro
735

Thy

15
Val

30
Leu

45
Leu

60
Gln

75
Ala

30
Cys
105
Ile
120
Ile
135
His
150
FPhe
165
Arg
180
Thr
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Pro His
Thr Lys
Cys Cys
Val Leu

Tyr Pro

Asn Pro

Tyr Leu
Met Thr
His Ile

Arg Ala

Lys Lys
Gln Glu
Leu His
Gln Fro
Glu Arg
Glu Asn
Glu Leu
His Glu
Asp Ala
Glu Ile
sSer Gln
Ala Leu
Asp Thr
Pro Pro
Met Arg
Glu Val

Glu Ala

Tyr

Sexr

Met

Lys

Lys

Ser

Asp

Leu

Ile

Leu

Arg

Ile

Leu

Glu

Glu

Trp

Leu

Glu

Ile

Phe

Ala

Fro

ala

Lys

Ile

elu

Tyr

Glu

Met

Asp

Asn

Ile

Glu

Leu

Glu

Glu

Asn

Ser

Lys

val

Arg

Lys

Gln

Bro

Ser

Pro

Asp

Leu

Ala

Arg

Phe

Ser

Asn

Ile

185
ser
200
Ile
215
His
230
val
245
Leu
2680
Arg
275
Gln
290
Asp
305
Ala
320
Glu
335
Leu
350
Glu
365
Ser
280
Thr
395
Arg
410
Gly
425
Glu
440
Ile
455
Glu
470
Ser
485
Glu
500
TYE
515
Cys
530
Ile
545
Asn
560
Ala
575
Tyr
520
Arg

Pro

Trp

Ala

Glu

Asn

Pro

Leu

Lys

Met

Val

Gln

Glu

arg

His

Leu

Arg

Ser

Val

Asp

Tyr

Arg

Leu

Thxr

Ser

Met

Leu

Glu

Glu

Ser

Phe

Gly

Ala

Ser

Gln

Asn

Gln

Gln

Ala

Lys

Asn

Leu

ser

clu

Gln

Glu

cys

Pro

Thr

Glu

Thr

val

Gln

Lys

cys

Ala

Leu

Ala

Asp

Ile

Ala

Asn

Leu

Lys

Lys

Ala

Tyr

Phe

Lys

cys

Glu

Pro

Leu

Vval

Glu

Asn

Asn

Met

Met

Lys

Arg

Leun

Leu

Ala

Gly

Thx

Met

Ile

Leu

Asp

Arg

Met

Gly

Ser

Glu

Ile

Ala

Val

Glu

Lys

Gln

Val

Ala

Ala

Leu

Ala

Glu

150
Lys
205
Cys
220
Ser
235
Pro
250
Glu
265
Glu
280
Met
295
Cys
310
Ile
325
Thr
340
Glu
355
Glu
370
Gln
385
Met
400
Pro
415
ser
430
Pro
445
Thx
460
Ala
475
Sex
490
Glu
505
Gln
520
Leu
535
Glu
550
Axg
565
Gly
580
Axg
595
Lys

Ile
Asn
Ser

Ser

Pro
Lys
Asn
Leu
Glu
Gln

Asp

Ser
Glu
Asp
Ile
Asp
Gly
Asp
Thr
Thx
His

val
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Gln

Leu

Phe

Leu

Met

Leu

Lys

Leu

Arg

Ala

Ser

Ser

Glu

Asp

Glu

Met

Asp

Glu

Glu

Arg

Ser

cys

Met

Lys

Glu

Gln

Val

Gly

Tyr

Leu

Pro

Leu

Lys

TyT

Glu

Gln

Glu

Arg

Lys

val

Lys

Glu

Fro

Asp

Leu

Tyr

Glu

Asn

Asp

Thr

Ser

Met

Asn

Pro

TV

Glu

Ser

Glu

Asn

Ile

Ser

Ala

Thr

Ary

Lys

Asp

Glu

Thr

Leu

Gly

Tyx

Glu

Glu

Ile

Ser

Pro

Lys

Phe

Ala

Gln

195
Asp
210
Het
225
Ile
240
Arg
255
Lys
270
Pro
285
Glua
300
Ala
315
Leu
330
Met
345
Leu
360
Met
375

390
Glu
405
Glu
420
Leu
435
His
450
Tyr
46S
Ala
480
Glu
495
Gly
510
Glu
525
Leu
540
Gly
£55
Arg
570
Glu
585
Ser
600
Ala
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605
Ser Asp Cys Phe Glu
620
Leu Leu Ile Thr Met
635
<210> ¢
<211> 623
<212> PRT

<213> Homeo sapiens

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

<400> &
Met Trp Ala Pro Gly
1 5
His Ile Gln Asn Val
20
Arg Ser Pro Arg Lys
35
Ser Phe Pro Leu Glu
50
Sex Ala Arg Leu Axg
65
Arg Arg Arg Arg Ser
80
Pro Gly Ser Gly Arg
95
Gly Ala Phe Ser Arg
' 110
Ala Val Phe Ala Leu
125
Gly Trp Leu Arg Pro
140
His Ser Arg Leu Arg
155
Phe RAla Asp Arg Asp
170
Arg Gln Ser Leu Ala
185
Glu Pro Glu Val Arg
200
Arg Tyr Leu His Gln
N 215
Ser Asn Phe Phe Leu
230
Leu Gly Leu Ala Ala
245
Tyr Thr Val Leu Thr
260
Sexr Glu Met Tyr Gln
275
Ala His Leu Sex Ala

Val Asp Gln Leu

Gly Lys Glu Pro

7477587CD1

Thx

Pro
Axg
Gln
Arg
val
Cyé
Lys
Gln
Pro
His
His
Asp
Axg
Asn
Lys
Gly
Asn

Asn

Arg

Ala

Pro

Pro

Ser

Pro

Tyr

Tyr

Val

Gly

Arg

Val

Val

Tyr

cys

Lys

Val

Thx

Ile

ala

Gln
His
Thr
Arg
Pro

Leu

Lys
val
Lys
Asn
Tyx
Leu
Leu
Ile
Asn
Gly

Pro

arg

Gln

Thr

Pro

Ser

Arg

Val

Leu

Pro

Val

Ile

Met

Arg

arg

Leu

Met

Pro

Pxo

Glu

Arg

610
Leu
625
Thr
640

Gly

10
ser

25
His

40
Gly

55
Met

70
Ala

85
Gly
100
Thr
115
cys
130
GLu
145
val
160
val
175
ala
190
Gly
205
His
220
Glu
235
Gly
250
Phe
265
Gly
280
Leu

Tyr Phe Glu Glu

Leu Gln Asn His

Gly
Ser
Ala
Arg
Glu
2ala
Lys
Asp
Gly
Arg
Ala
Leu
Arg
Leu
Arg

val

Ile
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Pro

ala

Arg

Sex

Pro

Phe

Len

Het

Gly

GLu

Phe

Glu

Gln

val

Asp

Lys

Arg

ala

Tyr

val

Glu

Leu

Glu

Ala

Arg

Leu

Ile

Sexr

Ala

Ile

His

Tyr

Sexr

Leu

Ile

Cys

Ser

Pro

His

Met
Trp
Ser
Vval
Pro
Arg
Gly
Thr
cly
2Ala
Gly

cys

e Leu

cly
Lys
Gly
His
Pro
Glu

Lau

815
Gln
630

845

Ala

15
Gly

30
Leu

45
Val

60
Arg

75
Asp

90
Lys
105
Ser
120
Ala
135
Leu
150
His
165
Ser
180
Thx
195
Leu
210
Leu
225
ASp
240
Axg
255
Leu
270
Pro
285
Leu
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Ala

Pro Asn
Asp Phe

Ser Cys

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

Leu Arg

<210> 7
<211> 797
<212> PRT

<213>

<220>

<221>
<223>

<400> 7

Ero
Phe
His
Phe
Cys
Pro
Ala
Gln
Gly
Ser
Thr
Leu
val
Arg
Leu
Leu
Arg
Gly
Leu
Gly
Gly

Mab

230
Ala
30S
Thr
320
Ser
335
Arg
350
Pro
365
Asp
380
Lys
395
Gly
410
Glu
425
Ser
440
Gly
455
ser
470
cys
485
Asp
500

515
Pxo
530
Phe
545
Met.
560
Sex
575
Ser
530
Cys
605
Leu
620

Homo sapiens

misc_feature
Incyte ID No: 7594537CD1

Glu

Gln

Pro

Lys

Fhe

Gln

Lys

Arg

Thr

TYr

Val

ala

Thi

Leu

val

Gly

Pro

Ala

Gln

Arg
Gly
Pro
val
Thr
Asp
val
Leu
Gln
Tyx
His
Tyx

Met

Ala
Gln
Glu
Gly
Pro

Ser

Pro
Phe
Ile
Gly
Pro
Ser
Pro
Gln
Pro
Gly
Pro

Cys

Gly
Cys
Val
Ser
val
Gly
Thr
Thr

Ile

Ser

Thr

Fhe

Gln

Lys

Met

cys

Sexr

Ile

Phe

His

Ala

Asn

Leu

Leu

Pro

Glu

Ser

Glu

Ser

Thr

295
Leu
310
Pro
325
Ala
340
Arg
355
Glu
370
Glu
385
Leu
400
Asp
415
Leu
430
Gly
445
Gly
460
His
475
cys
430
Leu
505
Arg
520
Pro
535
His
550
Phe
565
Gly
580
Tyr
595
Gly
610

Asp

Asp

Ile

Ala

Trp

Glu

Tyr

Arg

Ala

Ala

Ser

Leu

Gln
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His
Arg
Pro
Leu
Ser
Asp
Gly
Ala
Ala
Gln
Ala
Gln
Arg
Rla
Arg
Gly
Leu
Gly
Gln
Leu

His

Leu

Leu

Pro

Thi

Gly

Gly

Pro

Ala

Pro

Den

Thr

Val

Leu

Lys

Leu

Pro

Leu

val

Asp

Leu

Leu

Pro

Pro

Gln

Pro

Glu

Ile

Thr

Lys

Leu

Pro

Leu

Glu

Leu

Axg

Gly

Leu

Pro

Thr

val

His

300
Gln
315
Ala
330
Leu
345
cys
360
Gly
375
Ssr
390
His
405
GIn
420
Trp
435
Asp
450
Axg
465
Pro
480
Ala
495
Ala
510
Glu
525
Leu
540
Leu
565
Ala
570
Leu
585
Pro
600
His
615

(248)

PCT/US01/23092

JP 2004-527209 A 2004.9.9



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

WO 02/0839%

val

Lys

Cys

Thr Asn Gln

Gln
Val
Pro
Thx
Phe
Lys
Gly
Ser
Leu
Arg
Leu
Glu
Glu
Trp
Gly
Leu
Met
Lys
Cys
His
Cys
cys
Leu
Pro
Ser
Glu

Lys

Leu

Leu

Glu

Phe

Met

Ser

Ala

Pro

Leu

Leu

Glu

Trp

Glu

Ile

Leu

Lys

Leu

Tyr

Ile

His

His

val

Lys

Pro

Gly

Lys

Met

Gln
Glu
Gly
Deu
Ser
Lys
Ile
Glu
Glu
Tyr
Asn
Asp
Ile
Gln
Glu
His
Ile
Thr

Lys

Lys
TYp
Pro
Thx
val
Ser

Gln

Glu

Lys
20
Glu
35

50
Glu

65
Phe

80
Pro

95
Thr
110
Val
125
Arg
140
Asp
158
Ile
170
Val
185
Asp
200
Gly
215
Asn
230
Phe
245
Gly
260
val
275
Thr
2380
Trp
305
Thxr
320
Cys
335
Glu
350

365
ser
380
Gly
385
Arg
410

Lys

Tyx

Phe

Ile

Ala

ser

Ala

Pro

Ile

Thr

Tyr

Gly:

Asn

Asn

Val

His

™V

val

val

Gln

Cys

val

Ser

Ala

Trp

Ala

His

Asp

Glu

Asn

Len

Pro

His

Arg

asp

Glu

Asp

Met

val

Lys

Gly

Glu

val

Glu

Lys

Ile

Asp

Cys

Pxo

Gln

Asn

Ala
Glu
Gly
Phe
Leu
Lys
Leu
Arg
Leu
Pro
Gly
Gln
Leu
His
Thr
Lys
Pro
Lys
Arg
Lys
Gly
cys
Thr
Cys
Pro
Glu
Gln

Ser

His

Tyxr

Asn

Glu

Pro

Fhe

Ser

Thr

Lys

Glu

Bsn

Met

Asn

Asp

Thr

Asp

Ala

Gln

Cys

Ser

Asn

Tyxr

Leu

Gly

Val

Glu

Pro

val

Leu

i0
Ser

25
Gly

40
Gly

55
Asp

70
Pro

85
Gly
100
Thx
115
Asp
130
Asp
145
Gly
160
Het
175
Pro
1920
Gly
205
Ile
220
Asp
235
Tyr
250
Gly
265
val
280
Lys
295
cys
310
Gln
325
His
340
Pro
355
val
370
Axg
385
Asn
400
Thr
415

Sexr
Thr

Val

Asp
His
Gly
Ser
Ile
Lys
Phe
His

Ile

Gly
Cys
Leu
Ala
Arg
Pro
Gly
aAsn
Leu

Leu

nys

val

14/68

PXo
Lys
Leu
Lys
Phe
Sex
Leu
Pro
val
Leu
Leu
Val
Leu
Val
Leu
Gln
Asn
Cys
Arg
Asn
Thr
Leu
Lys
Lys
Gln
Ser
Val

Asp

Ser

Lys

Ala

Leu

Thx

Ser

Arg

ala

Cys

Glu

Asp

Ala

His

Ser

Leu

His

Leu

Cys

Ala

Thr

Lys

Thr

cys

Asp

Thr

Thx

Ile

Gly

Glu

Leu

Lys

Phe

Ala

Pro

Met

Asn

Tyx

Phe

Sexr

Glu

Glu

Leu

Val

Val

cys

Sex

Pro

Asp

Cys

aly

Ala

His

Leu

Val

Asp

Gln

FPhe
15
Lys
30
Tyxr

Met

60
His

75
Met

S0
Asn
105
Thr
120
Leu
135
Met
150
Ser
165
Tyr
180
Met
195
Glu
210
Leu
225
Trp
240
Leu
255
Phe
270
Pro
285
val
300
Asp
315
Leu
330
Sexr
345
Ile
360
Pro
375
Lys
380
Lys
405
Gly
420
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Leu

Lys

Val

Lys

Gln

Phe

Asn

Phe

Ala

Arg

Lys

Phe

Pro

Ser-

Lys

Gly

Sexr

Ile

Gly

Arg

Asp

Leu

Ile

Ser

asp

His

Gly

val
Pro
Gln

Gly

Asp
Ile
TR
AsSp
Glu
Tyr
Ile
Phe
Thi

Val

BArg
Ala
Leu
Tyxr
Cys
Gly
Lys

Leu

Glu |

<210> 8
<211> 749
<212> PRT

Thr

Lys

Tyr

Pro

Val

Cys

Leu

Gly

Val

Ser

ala

Sexr

Glu

Leu

Ser

Ile

Lys

Glu

Thr

val

Glu

Fhe

Pro
425
Sex

Leu
455
Met
470
Leu
485
Ile
500
Pro
515
Gly
530
célu
545
Ile
560
Ile
575
His
530
ser
605
Glu
620
Ile
635
Glu
650
Asn
665
Glu
680
Glu
§95
Val
710
Gly
725
Val
740
Pro
755
Gln
770
Cys
785

val
Gly
Leu
Pro
Ala
Glu
Leu
Gly
Asn
Pro
Ile
AXg
Arg
Thr

Glu

Leu
Lys
Leu
val
Leu
Ile
Trp
2la

Ser

Pro
Gly
Asn
Gly
cys
Lys
Gly
TYE
Ser
Asn
Asn
Phe
Met
Phe
cys
Ile
Trp
Lys
Lys
cly
Lys
Arg
Met
Pro

Leu

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

Val

Thx
Gln
Arg

Asn

Asn

Gly

Glu
Lys
Tyx
Ile
Asn
2la
Gly
Ile
Glu
Ser
Ala
Glu
Ala
Ser
Thr
Leu

Lys

His
430
Gly
445
Gln
460
Phe
475
Asp
490
Val
505
Asn
520
Glu
535
Ile
550
Asp
565
Phe
580
Met
595
Lys

-610

Thr
625
Val
640
Leu
655
Ser
670
Asp
685
Ser
700
Gly
715
Gly
730
Lys
745
Pro
760
Met
775
Axg
790

Gly
asp
Asn
Met
Glu
Ser

Arg

<ys
Gln
Asn
Lys
Lys
Gln
Ala
Arg
Ser
Cys

Gly

15/68

Thr

Lys

Leu

Leu

Leu

Lys

Ile

Glu

Trp

Lys

Ile

Ile

Lys

Arg

Asp

Met

Arg

Leu

Thx

Pro

Arg

Leu

Ile

Sexr

Asp

val

His

Ala

Met

Asp

cly

Gly

Lys

Lys

Asp

Pro

Arg

Thr

Leu

Glu

Leu

Pxo

Ile

Pro

Asn

Val
Tyr
Leu
Val
Gly
Fro
Arg
Lys

Arg

val
His
Fhe
Leu
Leu
Ser
Arg
Thx
Ser
Met
Ala
Mat
Lys
Pro

Arg

Phe
435
Arg
450
Ser
465
Pro
480
Trp
495
Pro
510
Cys
525
Ile
540
Trp
555
Pro
870
Asp
585
Pro
800
Glu
615
His
630
Ile
645
Het
660
Ser
675
Val
690
Asp
705
Gly
720
Gln
735
Gln
750
Ile
765
Lys
780
Sexr
795
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<213> Homo sapiens

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

<400> 8

Met
1
Glu

Sex
Asn
val
Ile
Leu
aLa
Lys
Thx
Lys
Phe
His
TIle
RArg
Ile
Gly
Glu
Trp
Pro
Arg
Asn
Thx

Glu

Ser

Gln

Ile

Thr Arg Thr

Ala

Thr

Ala

Leu

Arg

Glu

Leu

Val

Glu

Gly

val

Asp

Lys

Lys

Leu

Ser

Fhe

Gly

Leu

Leu

Glu

Asp

Glu

Thr

Val

Ser

Ser

Lys

His

Tle

Glu

Val

Tle

Arg

Ser

Leu

Ile

Leu

Phe

Leu

Asp

Lys

Leu

Glu

Asp

Glo

Glu

Ala

5
Leu
20
Arg
35
cys
50
Thr
65
Tle
80
AsSp
95
Lys
iio
Asn
125
Tyr
140
Met
155
Ala
i7e
Lys
185
Ala
200
Asp
215
Gln
230
Gly
245
Gly
260
Tyr
275
Lys
290
Gln
305
Glu
320
Lys
335
Ile
350
Thr

70467491CD1

Ala

Ile

Leu

Asn

Ile

Lys
Val
ala

Asp

cly
val

Gln

Ile

DLeu

Arg

Gln

TyY

Leu
His
Ser
Asp
Gly
Thr
Fhe
Axg
Leu
Ile
Glu
Gln
Glu
Phe
Phe
Lys
Ile
Asn
Tle
Phe
Met
Lys
Ile
Glu

Leu

Pro

Thr

Arg

Glu

Lys

Gly

Leu

Tyr

Pro

Gly

Lys

Tyr

Asn

cly

Cys

Lys

Leu

Leu

Pro

Leu

Lys

Asp
Ser

Leu

Thx

Sex

Ber

Gin

Gly

Arg

Gly

Thr

Asn

Glu

Glu

Cys

Leu

Phe

Gly

Tyr

Tyr

Lys

Fhe

Val

Asp

Fhe

Ile

Leu

Leu

val
10
His

Gly
40
Pro
55
Asn

Glu

85
Lys
100
Sexr
115
Leu
130
val
145
Ala
160
His
175
Leu
190
Ser
205
Ser
220
Asp
235
Thr
250
Glu
265
Tyr
280
Leun
295
Arg
310
Val
325
Met
340
Sexr
355
Gly

Asn

Gly

Ala

His

Phe

Lys

His

val

Glu

Arg
Gln
Leu
Asn
Pro
Gly

Leu

Asn

Trp

@l

val

lys

Arg

16/68

Glu

Bsp

Asn
hsp
Thr

Phe

Lys
Asp
GLu
Pro
Pro
val
Arg
Ser

Pro

Pro
Gly
Met

Lys

Arg

Gly

Cys

Gly

Lys

val

Leu

Thy

Met:

Tyx

Lys

Arg

Ala

Phe

Glu

Ser

Glu

Thr

Ile

Asn

Glu

Met

Lys

Ser

Asp

Arg

Asn

Val

Arg

Pro

Glu

Ile

Phe

Ile

Asp

Thr

ala

Val

Gly

Arg

Asp

Lys

Ala

Leu

Gly

Ty

Ser

15
Gln
30

45
Tyr

&0
Lys

75
Ile

30
Lys
105
Val
120
Glu
135
Val
150
Arg
165
val
180
Met
195
val
210
ala
225
Asp
240
ser
255
Val
270
Cys
285
Arg
300
Gly
315
Asp
330
Tyx
345
Asp
360
Glu
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val

Thx

Asp

Asp

Val

His

Tyr

Glu

Gly

Asn

val

Thr

Ile

Pro

Arg

Gly

Ala

Arg

Leu

Glu

Lys

Thr

Lys

Phe

Val

Asn

Lys

<210> 9

<211>
<212>
<213>

Ala

Arg

His

Tyx

Pro

Asp

Lys

Fro

Pro

Tyx

Gln

val

Ile

Gln

Ser

Ser

Thr

Gly

Thx

val

Leu

Gln

Gly

Asn

386
PRT
Homo sapiens

Ser

Pro

Lys

Sex

Lys

Gly

Gly

Asn

Ser

Val

Asn

Ala

Arg

Pro

Pra

Arg

Ser

Ala

Sex

Leu

Leu

Trp

Val

Ile

365
Asp
380
Ser
395
val
410
Asp
425
Arg
440
Ile
455
Ile
470
Lys
485
Ser
500
Cys
515
Gly
530
Ser
545
Fhe
560

575
Ser
590
Gly
605
Arg
620
Ser
635
Lys
650
Ser
665
Asp
680
Phe
695
Glu
710
Arg
725
Ala
740

Ser

Ser

Gln

His

Ser

Ser

Ala

Ala

Asn

Ser

Lys

Thx

PYO

Glu

Leu

Ser

Arg

Pro

Met

Ala

cys

Met

Phe

Sexr

Asp

Ala

Gln

Sexr

Pro

Asp

Glu

Glu

His

Axg

Arg

Sexr

Thr

Pro

Asn

Arg

Asp

Asn

val

Glu

Lys

Ser

Leu

ser

Gly

Thr

Arg

2la

Ile

Ala

Arg

Asn

Ser

Gly

Arg

His

Asn

Thr

Val

Ser

Pro

Asn

His

val

Arg

Ile

Sex
Asn
Val
Pro
Ser
Lys
Ser
Pro
Ser
Thr
Sexr
Ile
Thr
Thr
Glu
Leu
Glu
Ser
Leu
Gly
Cys

Gly

Ile

Ala

370
Ser
385
Asn
400
Ser
415
Ala
430
Thr
445
Sex
460
Pro
475
Glu
490
Gly
505
Thr
520
Thr
535
Ser
550
Ala
565
Ala
580
Ala
595
Phe
610
Ty
625
ala
640
Arg
655
Asp
670
Asp
685
Asp
700
Lys
715
Ser
730
Asn
745

Asn
Ser
Ser
Ile
Ala
Ser
Met
Arg
Gly
Ala
Ile
Ser
Ser
Thx
Thr
Ser
GLlu
Glu
Phe
Met

Tyx

Gly

Glu

17/88

Leu

Thr

Ser

Pro

Asp

Gly

Leu

Lys

Met

Pro

Ala

2Arg

TYE

Pro

Lys

Arg

Gln

Thr

Met

Glu

His

Pro

Thr

Leu

Ser

Gly

Gln

Sexr

Ser

Ser

Gly

Lys

Thr

Axg

ASp

Ala

Ser

Asn

Leu

Leu

Asn

Lye

Trp

Arg

Gln

aAla

Arg

Sexr

Lys

Leu

Gln

Lys

Val

Asp

Ala

Asn

Ser

Arg

His

Gln

Thxr

Thr

Gly

Ser

Thr

Gly

Asp

Ser

Glu

Axrg

Glu

Leu

Ile

Leu

375
Ala
390
Ser
405
Gln
420
Val
435
Leu
450
Val
465
Ala
480
Ser
495
Arg
510
Ser
525
Arg
540
Pro
555
Phe
570
Pro
585
Gln
00
Ser
615
Arg
630
Glu
645
Met
660
Ile
675
Glu
690
Asn
705
Ser
720
Ala
735
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<220>
<221> misc_feature
<223>» Incyte ID No:

<400> 9
Ala val Pro

Met
1
Leu

Glu

Ala

Gln

val

Phe

Lys

Arg Arg His

Lys

Arg

Asp

His

Ile

Bsp

Val

Arg

Tle

Trp

Asn

ATY

Pro

Tyxr

Ala

Glu

Arg

Lys

Gln

Trp

Leu

Pro

Ala

Ala

Tle

Trp

Thr

cys

Asp

Ser

Tyr
Glu
His
His

ro
Glu
val
Asp
Gly
Phe
Glu
Gly
Val
ala
Arg

Gln

Ala

Ala

Leu

Lys

Asn

Val

Arg

cys

Glu

Pro

Thr

Lys

Sex

Leu

val

Ser

VYT

Ala

Thr

Met

asn

Leu

YL

ala

Ala
35
Ala
50
Pro
65
Pro

Lys

95
Leu
110
Glu
125
Ala
140
Tyr
155
Arg
170
Ile
185
Met
200
Leu
215
Ala
230
Phe
245
Ile
260
Asn
275
Gly
290
Gln
305
Ala
320
Lys
335
Ile
350
ala
365
Ser

7478552CDL

Sexr
Pro
Ser
val
Gly
Glu
Leu
Val
Asn

PYo

Cys
Lys

Tyr

Leu
Val
Phe
Gln
val

Ala

Ala

Cys

Ala

Ala

Ala

Gln

Val

Arg

Glu

Lys

Gln

Phe

Ala

Asn

2ala

Leu

Gly

Gln

Asn

Gln

Thr

Ala

Asn

Ile

Leu

Pxro

Pro

Ser

Tyr

Deu

Val

Ala

Val

Val

Leu

Gly

Asn

TYL

Asp

Lys

Asn

His

Ala

Glu

Trp

Pro

Lieu

Gln

Glu

Gln

Gln

Cys

Fhe

Arg

Arg

Cys

TYIE

Arg

Tyr

Val

Leu

Gly

Fhe

val

Asp

Val

Phe

val

Leu

Arg

Ala

YT

Phe

Met

Pro

10
Cys

25
2Arg

40
@ly

55
Leu

70
Thr

85
Tyr
100
Gly
115
Asn
130
Cys
145
2la
160
Ile
175
Sar
ic0
Thr
205
Pro
220
His
235
Lien
250
Arg
265
ASp
280
Asp
285
His
310
Glu
325
Ser
340
Ser
355
Asn
370
Pro

Arg

Ser

Glu

Ile

Ile

Lys

Val

Glu

Phe

Thr

Leu

Ala

Leu

Leu

Lys

Leu

Phe

Gln

Lys

18/68

Ala
Trp
Pro
Ser
Gln
Arg
Glu
Arg
Gln
Phe
Glu
Leu
Pro
val
Val
ser
Cys
Ile
Gly

cys

Gln
Phe
Ile

TYxX

Ser
Gly
Pro
Val
Glu
Fhe
Glu
Thr
Leu
Gln
Pro
Glu
Lys
Lys
Glu
Gln

Lys

Asn
Leu
TLieu
Arg
Phe
Asp

Phe

Phe
Met
Gly
Asp
Leu
Met
Asp
Glu
Leu
Asn
Glu
Met
Pro
Asn
Val
Leu
Asn
Tyr
His
Tyr
Gln
Leu
TIrp
Phe

Lys

His

i5
clu

30
Pro

a5
Pro

60
Arg

75
Asp

20
Met
105
Leu
120
Arg
135
Gly
150
His
165
Ala
180
Ile
195
Glu
210
Leu
225
Glu
240
Ile
255
Glu
270
Phe
285
Pro
300
Ala
315
Tyxr
330
Ala
345
Asp
360
Val
375
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<210> 10
<211> 342
<212> PRT
<213> Homo sapiens

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

<400> 10
Glu Lys Tyr Glu

val

Val

Ile

Asn

His

Glu

Leu

cys

Gln

Arg

Val

Gly

Leun

Ile

Pro

Pro

Asp

Gly

Pro

Val Phe
Lys Lys
Ala Leu
Leu val
Leu val
Arg Asn
Trp Gln
Ile His
Gly Ile
Pro Gly
Ala Pro
Asp Tle
Gln Pro
Ile Ile
Phe Lys
Glu Asp
Val Ala
Asp Arg
Ser Phe
Axg Asn

Gly Ser

380

5
Lys
20
Phe
35
Arg
50
Asn
65
FPhe
.80
Pro
95
Thr
110
Arg
125
Ile
140
Asp
155
Glu
170
Trp
185
Leu
200
Arg
215
Ser
230
Met
245
Leu
260
Leu
275
Gln
290
Arg
305
His
320

1698381CD1

Lys

Cys

Val

Glu

Leu

Glu

Asn

Leu

Asp

Lys

Ala

Trp

Thr

Asn

Glu

Asn

Thx

Glu

arg

Ile

Leu
Arg
Glu
Ile
Ile
Tyr
Gly
Gln
Ile
Ile
Tyr
Leu
Ile

Pra

Gly

Thx

‘Phe

cys

ala

Arg

Ser

Ala
Asn.
Ser
Arg
Glu
Cys
Val
Ala
Lys
Cys
Thr
val
Gly
Gly
Gly
Phe
Leu

Met

Gln
Gln

Pro

Lys
Lys
Glu
Met
val
Asp
Ala
Leu
Pro
Asp
Bsp
Gly
Cys
Lys
Lys
Fhe
Glu
Lys
Gln
Ile

Gln

385

Thx

10
Thx

25
Asp

40
Leu

55
Phe

70
His

85
Asp
100
Asn
115
Glu
130
Phe
145
Tyr
160
Asp
175
val
190
Ser
205
Leu
220
His
235
Glu
250
Gly
265
Leu
280
Lys
285
Aszn
310
Pro
325

cly

Ser

Asp

Lys

Arg

Gly

Phe

Asn

Gly

Val

Thr

Phe

Asp

Ile

Lys

cys

Leu

Arg

Gln

Asp

19/68

Glu

Gly

Pro

Gln

Arg

Leu

val

cys

Ile

Phe

Ala

Ala

val

Pro

Ile

Phe

Leu

Glu

Lys

Leu

Gly

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

Arg

Ser

Val

Val

Lys

Arg

Asn

Lys

Ile

Gln

Arg

Gly

Leu

Gln

His

Ile

Asp

Met

Ser

Axg

EBXo

Lys

Tyr

15
Val

30
Lys

45
His

60
Lys

75
Glu

90
Ser
105
His
120
Thx
135
Ile
150
Trp
165
Ser
1le0
Leu
195
Leu
210
Gln
225
Pxo
240
val
255
Asn
270
Tyx
285
Asn
300
Leu
315
Gln
330
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Val Leu Gln Leu Lys Phe Asp His Leu Pro Asn Ile

335

<210> 11

<211> 1164

<212> PRT

<213> Homo sapiens

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

<400> 11
Met Ala Gly Aala Gly
1 5
Gly Ala Ala Ala Gly
20
Ser Ala Gly Pro Gly
35
Glu Gly Pro Gln Lys
50
Ile aArg Thr Lys Thr
65
Thr Ser Ser Phe Gln
80
Gly Arg Thr Leu Tyr
95
Asp Glu Val Asp Leu
110
Lys Asn Ala Asn Asn
125
Leu Met Leu Cys Ala
140
Ser Ser Leu Iys Ser
155

Gln Phe Asn Val Glu

170

Cys Ser His Ala Arg
185

Leu Sex Gly Val Thr
200

Phe Lys Ala His Lys
215

Lys Trp Thr Thr Leu
230

Glu Asp Gly Val Ala
245

Pro Val Ser Ala Lys
260

Val Leu Arg Leu Gln
275

Val His Thr Ala Cys
2%0

Gly Gln Cys Lys Val
" 305

Thr Asp Ser Asp Gly

7474637CDL

Gly
Ala
Glu

Leu

Arg
Tyx
Ser
Sex
Glu
Val
His
Pro
Ser
Arg
Ala
Met
Cys

Asp

Ser

Phe

Gln

Gly

Asp

Ile

Ile

Trp

Ala

Asp

Phe

Asn

Gln

Phe

Thr

His

Cys

Ser

Bxo

Ala

Trp

Asp

Ile

His

Ala

Sex

Lys

Lys

Lys

Ala

Thr

Arg

Thr

Ser

Phe

Gly

Ala

Ile

His

val

Lys

Ile

Arg

His

Ala

Ser

Lys

Glu

Lys

Sexr

ile

Lys

Arg

Gly

cys

Leu

Val

Gly

Gln

Cys

oys

Tyr

Pro

Ala

340

Pro Pro
10

Val Thr
25

Asp Ser
40

Val Ser
55

Gly G¢ln
70

Arg Tyx
85

Ser Lys
100

Val Ala
115

Ile Thr
130

Glu Met
145

Glu Pro
160

Met His
175

Asn Val
130

Ser Cys
205

Arg Ala
220

Lys Asp
235

Trp Leu
250

Asp Lys
265

Teu Trp
280

His Pro
295

Pro Ile
310

Thr Phe

20/68

Gly
Ser
Glu
Thxr
Leu
Phe
Ser
Glu
Pro
Glu
Tyx
Asn
Cys
Glu
Thx
Ile
Glu
Thr
cys
Ile
Ala

Sex

Ala

Ala

Ala

Ser

Leu

Lys

Leu

Ala

Fhe

Asp

Glu

Trp

Arg

val

Asn

Ile

Gly

Cys

Lys

cys

Leu

Phe

ala
Ala
Glu
Gly
Lys
Leu

Ile

Gly
15
Ala
30
Gln
45
Gln
60
Gln
75
Arg
90
Phe

T 105

Ser
Arg
Trp
Val
TyY
Glu

Cys

Gly
Thr
Pro

Asn

Thx
120
Axg
135
Ile
150
ala
165
Ala
180
ser
i85
Lys
210
Cys
225
Asp
240
Leau
255
ser
270
Met
285
Leu
300
Ser
315
Val
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Ser Pro

Gly Val

Gln val

Leu Phe

Asp Gly

Leu Asn

Asn Asp

Asp Thr

Thr Lys

Leu Pro

Glu Glu

Leu Thr

Ser Ala

Val Glu

Asp Ala

Gln Leu

Leu Pro

Ser Ser

Asp Asp

Glu Ile

Val Ile

Pre Cys

Ser Ile

Ser Tyr

Ala Ala

Cys Pro

Ser Ile

Leu
Lys
Phe
Gln
Ser
Lys
Leu
Gln
Met
Pro
Phe
Lys
Lys
Lys
Val
Leu
Gly
Sexr
val
Met
Glu
Glu
Glu

Thr

Sex
Gly

Ile

Leu

Phe

Asp

Lys

Val

Gln

Ala

Leu

Leu

Lys

Tyxr

Ile

Thr

Thr

Ala

Gln

Leu

Glu

Thr

Leu

Glu

Pro

Sexr

Val

His

Lys

Leu

Asn

320
Val
335
Leu
350
Leu
365
FPhe
380
Gly
395
Cys
410
Arg
435
Pro
440
Asp
455
Ala
470
Met
485
Leu
500
Leu
515
Tyxr
530
Ser
545
Ala
560
Ser
575
Glu
580
Lys
605
arg
620
ala
635
ala
650
Lys
665
Lys
680
Sar
695
Glu
710
Arg
725
ys

Phe

Arg

Met

Val

Gln

Arg

Sear

Thx

Asn

Asp

Lys

Leu

Pro

Sex

Pro

ala

Gly

Asn

Glu

Thx

Gln

Asn

Ala

Met

Val

Asn

Asn

Val

Leu

Leu

Ile

TP

Leu

Ile

Ser

Glu

Lys

Cys

His

Leu

Leu

Ser

Asn

Lys

Gln

Glu

Ala

Thr

Leu

Gly

Leu

Asn
Phe
Gly
Phe
Leu
Gly
aly
Leu
Ser
Leu
TYY
Asp
Thr
Thr
Ser
Thr
Ile
cly
Ser
Sex
val
Ser
Ala
Pro
Asp
Pro
Leu

Leu

Ser

Lys

Gly

Arg

Ser

Val

Trp

Glu

Ile

Pro

Glu

Glu

val

Leu

Val

Asp

Val

Glu

Gln

Leu

Het

Ser

Lys

Arg

Sexr

val

Ala

Ala

325
Lys
340
Gln
355
Pro
370
Ile
385
Glu
400
Leu
415
Gly
430
Lys
445
Met
460
Gly
475
Asp
450
His
505
Lys
520
Glu
535
Leu
550
Ser
565
Glu
580
sex
585
Lys
8lc
Lys
625
Asp
640
Asp
655
Asp
670
Ser
685
Val
700
Leu
715
3la
730
Asn

Serxr
Leu
His

Leu

Pro
Gly
Leu
Thr
Pro
Ser
Ala
Asp
Asn
Asn
Gln
GIu
Lys
Ala
Lys
Asp

Tyr

Pro
Asn
Sexr

Ile

21/68

Gly

Leu

Leu

Val

Asp

Leu

ser

Glu

Tyr

Pro

val

Val

Phe

Ala

Glu

Ala

Asp

Glu

val

Ala

Pro

Asp

Gly

Asp

cly

Ile

Asp

Asp
Asn

Gly

Lys

Gly

TyT

Arg

Glu

Glu

ala

Val

Val

Val

Lys

ala

Ala

Gln

Lys

Val

Thr

Sex

ala

2la

Pro

Axg

Ala

Pro

asn

Fro

Leu

cly

Leu

Thr

Asp

Ala

Leu

Ala

Thxr

Ile

Ala

Val

Leu

Pxo

Val

Leu

Pro

Arg

val

Thr

Lys

Arg

Ala

Ile

Gly

Phe

330
Gln
345
Ala
360
Arg
375
Gly
330
Asn
405
Gly
420
Asp
435
Ser
450
Lys
465
Ser
480
His
495
Ser
510
Lys
525
Ala
54p
Glu
555
val
570
Glu
585
Gly
600
Arg
615
Gln
630
His
645
Glu
660
Glu
675
Ala
630
val
705
Ile
720
Ser
735
Gly
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Ala

Val

val

Thr

Glu
Lys
Lys

Gly

Leu
Thr
Pro
Ser
Axg
Glu
Pre
Thr
Lys
Ty
Met
Cys
His
Arg
Tle
Gly
Sex
Glu
@lu
Phe
L&s

cys

Pro
Lys
Ile
Cys
Thr
Val
Gln
Asn
Ser
Met
Ile
Gly

Gly

Gln
Ile
Gln
Asp
Ala
cys
Asn
Arg
Asn
Ile
Pro
Arg
Thr

Glu

Phe

cys

Ser

Arg

Gln

Gly

Phe

Phe

Gln

Ala

val

Ile

Lys

His

Lau

Alz

740
Ile
755
val
770
Leu
785
Ser
800
Glu
815
Leu
830
Ile
845
Trp
860
Asp
875
Met
890
Gln
9205
Pro
920
Ile
935
2xrg
950
Cys
965
His
280
cys
895
Ala

1010

Val

Asn

1025

Pro

Glu

1040

val

Lys

1055

val

Pro

1070

Ala

Leu

1085

Pro

Trp

1100

Pxo

Met

1115

Ile

val

1130

Ser

Ser

1145

Ala

Asn

Asp

Met

Glu

arg

Leu

Glu

Ala

Asp

Ala

Cys

Val

Asp

Ala

Ser

Thx

Leu

Asp

Pro

Pro Asp Leun

Asn Asn Tyxr

Phe
Thx
Leu
Cys
Val
Gly
Lys
Val
Arg
Gln
Ile
Phe
Ser
Ile
Gln
Ile
Cys
Leu
Leu
Gln
Ser
Tyr

Cys

Pro

Pro

Asn

Lys

Gln

Asp

Leu

Thr

Ile

Ser

Thr

val

val

Glu

Gly

Asp

Ala

His

Sexr

Thr

Tyr

Leu

val

Thx

Phe

Gly

Gly

Asn
Asn
Arg
Gly
Asn
Lys
Leu
Axg
val
Asp
His
Ser
Lys
Leu

Ala

745
Bsp
760
Fhe
775
Lys
790
Leu
805

820
Gln
835
Ile
850
Glu
865
Glu
830
val
895
Lys
s10
Gly
225
Lys
240
Thr
955
Pro
970
Ala
985
Glu

1000

cys

Leu

1015

His

Ala

1030

Arg

Asp

1045

Asn

Glu

1060

Glu

Ser

1075

Giu

val

1020

Ile

Leu

1105

Lys

Arg

1120

Lys

Lys

1135

Ser

Gly

1150

Asn

Sex

Gly

Axg

Met

Ty

TYY

Pro

Asp

Leu
val

Thr

Asp

22/68

val

Ile

Glu

Trp

Lys

Ile

Ser

Asp

Val

Lys

Thr

Ala

Arg

Lys

Leu

Glu

Leu

Glu

Asn

Ala

Glu

His

Leu

Pro

Asn

Lys

Thx

Asp

Gly

Glu

Tyx

Asn

Pro

Tyx

Ile

Ala

Leu

Ile

Trp

ala

Sex

Arg

Glu

Ile

Gln

Lys

Thr

ser

Glu

Gln

Asn

Arg

val

Glu

Gly
Leu
His
Gly
Leu
Leu
Ala
Phe
Ile
Gln
Phe
val
6ln
Tre
Thr
val

Thr

750
Ty
765
Asp
780
Fro
795
val
810
Glu
825

840
Gly
855
Ala
870
Fhe
885
His
900
Gly
915
Gln
930
Met
945
Glu
960
His
975
Ser
290
Arg

1005

Glu

Leu

lo2e

Ala

Asn

1035

Glu

Jie

1050

Leu

Leu

1065

Glu

Arg

10680

Lys

Leu

1095

Glu

2sp

1110

Ser

Thr

1125

Gln

Lys

1140

Ser

cly

1155
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<210> 12
<211> 268
<212» PRT

<213>

<220>

<221>
<223>

<400> 12

Met
1
Ile

Met

Asp

Val

Ile

Glu Asp

Gly Glu

His Gln

Pro Glu

val Axg

Leu Glu

Glu Gly

Pro Glu

Ile Arg

cys Glu

Phe Gly

Gln Thx

Gln Gly

Gly val

Asp Thx

Ser Phe

Leu Lys

Glu Glu

<210> 13
<211> 965
<212> PRT

<213>

<220>

<221>

1160

Phe

Gly

Arg

Glu

Thr

Ser

Asn

Fhe

Phe

Ile

Val

Asp

Pro

Arg

Val

Homo sapiens

misc_feature
Incyte ID No:

Leu

Thr
20
Lys

Phe

50
Leu

65
Rla

80
Asp

95
2xg
110
Cys
125
Ala
140
ala
155
Cys
170
Pro
185
Leu
200
Ile
215
Thr
230
Leu
245
Ser
260

Homo sapiens

misc_feature

7170260CD1

Leu

Tyr

Ile
Asp
2sp
val
Ala
His
Leu
Lys
Gly
His
Tyr
Pro
His
Leu

Trp

Ser

Ser

ala

Glo

His

Gly

Phe

Lys

Gly

Leu

Sex

Asp

val

Lys

Leu

Glu

His

Asn

Lys

Lys

Asp

Ala

cys

Gln

Leu

Thr

Ser

Met

Met

Sexr

Pro

Pro

Gly
Val
Lys
Phe
Asn
Ile
Cys
Leu
Gly
Gly
Pro
Ala
Lys
Leu
Leu
Ile
Asp

Trp

Tyr
10
Lys
25
val
40

55
Ile

70
cys

85
Val
100
Phe
115
val
130
FPhe
145
Lys
160
Tyr
175
Lys
1o
Cys
205
Trp
220
sSex
235
Met
250
Leu
265

Gln Leu Gly

Glu

Ila

Pxro

Ile

Leu

Leu

Arg

Ala

Asn

Ser

Ala

Gly

Ala

Ile

Ala

23/68

Ala

Asp

Arg

Gln

val

Asn

Gln

His

Leu

Ala

Asp

Ser

Gln

Asp

Leu

Ser

Phe
Lys
Glu
val
Met
Gly
Met
Arg
Lys
Arg
Fro
Val
Leu
Gln
cys
Arg

Thr

Lys
Ser
Met
Leu
Tyr
Glu
Gly
Val
Asp
Leu
Glu
Glu
Trp
Pro
Lys
Gln

Pro

Thx

15
Lys

30
Gly

45
Gln

60
Glu

75
Leu

20
Pro
108
Glu
120
Leu
135
Thr
150
Leu
165

180
Ser
195
Phe
210
Gly
225
Asp
240
Ser
255
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<223> Incyte ID No:

<400> 13

Met Arg
1
Ala Gln
Axg 5exr
Pro Gly
Arg Leu
Leu Ser
Val Ser
Gly Asp
Pro Met
Gly Ser
Lys Leu
Arg Ser
Trp Phe
Thr Thr
Gln Tyr
Trp Asn
Ser Pro
Leu Leu
Gln Asp
Asp Gly
Leu His
Ser Gly
Gln Leu
Tyr Val
Arg Gly
Val Thr

Ala val

Arg

Pro

Leu

Ala

Gly

Pro

Thr

Leu

Tyr

Leu

Pro

ser

Val

Glu

Thr

Gly

Leu

Leu

Leu

Fhe

Pro

Leu

Ser

Leu

Leu

Arg

Ala
Gly
Gly
Met
Leu
Gln
Leu
Lys
val
Tyr
Phe
Asp
Val
Gly
Val
Thr
Lys
Thr
Gly
Arg
Leu
Axrg
Met
Lys
Thx
Gln

Tyr

Gly
5
Ala
20
cly
35
Ala
50
Gln
65
val
80
Asp
95
Trp
1o
Thr
125
Ile
140
Thx
155
Gly
170
Asp
185
Pxo
200
Thr
215
TYTX
230
TYY
245

280
val
275
Gln
290
ala
305
Asp
320
Thx
335
Ala
350
Leu
365
Val
380
Pro

1797506CDL

Ile Gly Glu

Glu

Thr

Ser

Leu

His

Thx

Glu

Leau

Ile

Val

Pro

Met

Arg

Met

Asp

Pro

Leu

Leu

Thx

Leu

Ala

Ser

Ser

Pro
Gln
Ala
Gln
Thr
Ser
Leu
Met
ely
Pro
Phe
Glu
Thr
His
Arg
ser
Pro
Val
Pro
Arg
Ala
Tyx
Val
Pro
Gly

Gly

Sex
Gly
Val

Phe

Leu
Arg
Ala
Thr
Glu
Tyr
Ser
Pro
Asp
TyY
His
Gly
Met
His
Trp
Thr
Val
His
Ala
Glu

Ser

aAsp
Pro
Pro
Arg
Ala
Arg
His
Asp
Phe
Gln
Leu
Thr
Gly
Axg
Pro
Sex
Leu
Ser
Gly
Leu
Gly
Leu
Gly
Thr

Asp

Val

ser

10
Gly

25
Gly

40
Gly

55
Ala

70
Pro

85
Ala
100
Asp
115
Leu
130
Lys
145
Val
180
cly
175
Glu
190
Leu
205
Arg
220
ala
235
Ala
250
Gly
265
Val
280
Thr
295
His
310
Phe
325
Lvs
340
Gly
355
Gly
370
Glu
385
ala

Arg

Arg

Sexr
Leu
Glu
Leu
Pro
Sexr
Gln
His
Arg

Thr

Ala
Pro

Ser

Val
Pro
Gly

Leau

24/68

Leu

ala

Pro

Arg

Leu

Asn

Sex

val

Asp

Gln

Rla

Lys

Gln

Ile

Pro

Pro

Cys

val

Thx

Ala

Arg

Thr

Glu

Ala

Thx

Sexr

Pxo

Gly
Gly
Cys
Pro

Len

Ser
Gln
Met
Gly
Ala
Met
Gly
Leu
TXp
Arg
Leu

Leu

Leu
Thr
Pro

Ser

Leu
Thx
Ser
Trp
Gly
Leu
Gln
Glu
Ala
Leu

Pro

Thr
Arg
Leu
Asp
Met
Trp
His
Asp
Pro
Asp
Gly
Val
Asp
Ser

Gla

Gln

15
Glu

30
cys

45
Pro

60
Thr

75
Leu

80
Thr
105
Gly
120
Asp
135
HMet
150
Cys
165
Ala
180
Leu
195
Thr
210
Arg
225
aly
240
Gly
255
Thr
270
Gln
285
Thr
300
Ala
315
Thx
330
Phe
345
Pxo
360
Glu
375
Thr
390
Trp
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ys
Gly
Val

Val

Leu

Leu

PXo

Sexr

Glu

Leu

Fhe

Phe

Ser

Pro

Ile

Thr

Lys

6ln

Phe

Leu

Ser

Leu

Leu

Pxo

Thr

Asp

Phe

Leu

val

Pro

Ile
Arg
Pro
Leu
Lys
2Ala
Val
Ala
hrg
Pro
Sexr
Phe
AXg
Leu
Cys

Cys

Gly
Lys
cly
Ala
Glu
Ser
Tyr
Tyr
Leu
Gly

Gln

Gly

val

Glu

Ser

Thr

Ala

Met

His

Arg

Sex

Phe

Val

DLeu

Leu

Thr

Gly

Leu

Pro

Arg

Gly

cly

Pxo

Tyr

Glu

Ala

Val

385
His
410
His
425
Asn
440

455
Pxo
470
Ser
485
Axg
500
Tle
515
Ser
530
Sexr
545
Asn
560
Phe
575
Leu
590
Gln
605
Glu
620

g Ala

€35
Gly
650
Ala
665
Gly
680
Val
635
Arg
710
Trp
725
Thr
740
Val
755
Gln
770
Glu
785

800
Leu

Thr

Glu

Asp

Leu

Gln

Arg

Arg

Glu

arg

Ser

Lau

His

Asn

cys

Met

Sexr

Leu

Ala

Leu

Ala

Glu

Thx

Gln

Lys

Sex

Thr

Gln

Gln

Lys

Pxro

Lys

Gly

Ser

Gly

Leu

Glu

Leu

Ile

Leu

Ser

Ala

Ala

8er

Asn

val

Ser

His

Leu

Leu

ala

Leu

Tyr

Ala

Gln

Asp

Ala

Asp

Gln

Cys

Asp

Pxo

Gln

Pro

His

Lieu

Ser

Phe

Pro

val

Gly

Ile

His

Pro

Pro

Pro
Gly
Pxro
Trp
Leu
Val
Glu
Ala
Leu
clu
Val
Phe
Phe
Arg
Gln
Glu
Glu
Sex
Ile
Asp
Sexr
clu
Asp
Gly
Leu
Asp
Leu

Phe

400
Pro
415
Ser
430
Ala
445
Asp
460
Gly
475
Leu
490
Thx
505
Gln
520
Gln
535
Glo
550
Leu
565
Glu
580
Gly
595
His
610
Phe
625
Tyx
640
Val
655
Leu
670
Thr
685
Phe
700
Leu
715
Leu
730
Ile
745
Ser
760
Thr
775
Lys
790
Pro
805
Phe

Sexr

Leu

Leu

Pro

Ser

Ser

Gly

Gly

Pro

His

Val

His

cly

His

Leu

Phe

His

val
Gln

Trp

25/68

Leu
Thx
Phe
Glu

Gly

Leu
Leu
Pro
Thr
Arg
Arg
Val
Asn
TYr
Glu
Leu
Ile
Pro
Leu
Ser
Gln
Ser
Pro
Ala
val
Pro

Ser

His

2ala

Leu

Leu

Pro

Gly

ala

His

Ser

Val

Gly

Ala

Arg

val

Ile

Asn

Gln

Val

Asp

Cys

Gly

Leu

Ala

Phe

Pro

Ala

Axrg

Arg

Thr

clu

Glu

His

Gln

Pro

Sex

Fro

val

Ala

Val

Leu

Ala

Pro

Gln

His

Ser

Lys

Ile

Leu

Gly

Cys
Arg
Pro

Ala

405

420

435
Leu
450
Pro
465
Asp
430
Ile
495
Ala
510
Gly
525
Glu
540
Gly
555
Gly
570
Ala
585
Glu
600
Arg
615
Leu
€30
Asp
645
Leu
660
Arg
675
Gln
6390
Lys
705
Pro
720
Pro
735
cys
750
Asp
765
Leu
780
Asp
795
Sexr
810
Lys
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Gln

Gly

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

Leu

Glu

Val

Thx

Asp

Lau

Phe

Thr

Pxo

Ala

<220>

<221>
<223>

Gln

Gln

Val

Asp

Leu

Pro

val

His

Tyr

14

329
ERT
Homo sapiens

<400> 14
Asp Pro Thr

Met

Thr
Ile
Gly
Lys
Gln
Phe
Tyx
Leu
Ile
Ile

Glu

Glu

Glu

Lys

Val

val

Ile

Leu

His

Ser

Ile

Gly

Phe

Glu

Arg

Leu

Leu

Gln

Arg

Tyr

Gly

Glu

Glu

Val

Val

Gln

Val

Val

Ile

Glu

His

His

815
Phe
830
Pro
845
Asp
860
Arg
875
Arg
890
Glu
905
Tyr
920
Ala
935
Pro
950
Arg
265

misc_feature
Incyte ID No:

Ala

Gly
20
Phe
35
Tyr
50
Lys

Ala

80
His

25
Met
110
Tyx
125
Val
140

155
Ile
170

Leu

Asn

Lys’

Ala

val

Phe

Met

Pro

Asp

Val

Trp

Phe

Val

Arg

Thr

Axrg

Asp

Val

Arg

His

Arg

Arg

Gln

Asn

Ser

Sex

1851973CD1

Gly
val
Ser
Leu
Lys
Glu
Leu
Glu
Gly

Ala

Lys

Ser
Asn
Tle
Gly
Ala
Arg
Tyx
Tyr
Tyr
Leu
Leu

Leu

Lys
Arg
Val

Gln

Tyr

Leu

Phe

Ala

Lys

Thr

Ser

Ala

Glu

Ser

Asn

Ala

Arg

Cys

Glu

Lys

Tle

Lys

Met

Sexr

Ile

Asp

Leu

Pro

Asp

820
Asp
835
Leu
850
His
865
Tyr
280
Lys
895
Leu
910
Phe
925
ala
940
Ala
955

Glu

10
Ala

25
Pro

40
Gly

55
Ile

70
Leu

85
Leu
100
Gly
115
Glu
130
Asp
145
Asp
160
Fhe
175

Glu
Ile
Lys
Lys
Gly
Pro
Sexr

Arg

Pro

Val

Gly
Asn
2ala

Gln

Glu
TYr
Asn

Gly

26/68

Leu
Ala
Ser
Gly
His
Gln
Arg
Glu

Arg

Gly
Pro
Ser
Lys
Lys
Leu
Sex
Asp
Met
Leu
Het

Leu

Glu
Gly
HMet
Thax
His
Val
Leu
Ser

Pro

Gly
Lys
Arg
Leu
Asn
Ser
Ala
Val
Ala
His
Leu

Ser

Lys

ey

Pro

Ser

TYY

Pro

Leau

Leu

cys

Gly

Pro

Gly

TYY

Met

Lys

Asn

Lys

Val

Arg

Ile

Lys

825
Glu
840
Cys
855
Leu
870
Val
885
Arg
200
Asp
918
Leu
930
Phe
945
Pro
260

Ala

15
Pxo

30
Ala

45
Ala

60
Thr

75
Ser

90
Asn
105
Ser
120
ys
138
His
150
Sexr
165
Val
180
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Thr Leu Asn Axrg

Met

Leu

Lys

Thr

Gln

Leu

Thr

Ala

Cys

Ala

Ser

Asn

Sex

Lys

Glu

Ser

Sexr

His

<210> 15
<211> 945
<212> PRT
<213> Homo sapiens

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

<400> 15
Met Thr Lys

Tyr
Glu

Phe

Gln

Asn

Thr

Fhe

Val

Ala

Ssr

Thr

Pro

GIn

Leu

Gln

Ser

Asn

Ile

Gln

cys

Axrg

Gly

Thx

Thr

Lys

Leu

Gln

eln

Asp

Thr

Asn

Sex

Sex

Ser

Cys

Glu

Lys

Arg

Ala

Leu

Glu

Leu

Gly

Glu

Pro

Asp
185
Pro
200
Ile
215

230
Leu
245
Thr
260
val
275
Leu
280
Gln
305
Ser

Glu

Glu

Gly

110

125
Asn
140
Asn
155
Thr
170
Trp

Ile

Ser

Pro

Ser

Thr

Ala

Leu

Ser

Fro

Asn

Gln

Sex

Ala

Gln

Pro

Sex

Gln

His

Lys

Met

Asp

Leu

Asn

Gly

Tyx

Asn

Sexr

Thr

7474604CD1

Glu

Leu
Ile
Leu
Leu
Val
Leu
Val
Ala
Leu
Gly

Ile

Gln

Val

Arg

Axg

Ser

Asp

Arg

Glu

Glu

Ser

Ser

Lys

Gln
Gln
Thr
Thr
cys
Gly
Lys
Asp
Lys

Leu

Glu

Thr

Met
Tyr
Gly
Ile
Leu
Ser
Pro
Axg
Phe

Glu

Pro
Asn
Lys
Leu
Lys
Phe
Glu

Leu

Sexr
Gln
Asn

His

Asp
180
Ser
205
Phe
220
Leu
235
val
250
Ser
265
cly
280
Lys
285
Ile
310
Lys
325

Leu
10

25
Cys

40
Glu

55
Lys

70
Pro

85
Val
100
Leu
115
Gly
130
Cys
145
Asp
1860
Asn
175
Leu

Tle

Brg

Asn

Ser

Cys

Lys

Met

Ser

Ile

Ala

Ser

Lys

Gln

Leu

Glu

Ala

Leu

Trp

Pro

ser

27/68

Leu

Thr

Thr

2la

Pro

Leu

Pro

Leu

Ser

Cys

Leu

Thr

Lys

val

Leu

Glu

Met

Asn

Arg

Val

Gla

Thr Thr Pro

Pro

Pro

cys

Het

Leu

Val

Ala

Val

Gln

Gln

Leu

Ser

Leu

Ala

Arg

Glu

Thr

Arg

Asn

Cys

Ser

Gly

Ile

Leu

Sexr

Lys

Lys

Thr

Glu

Val

Lys

Sexr

Asn

Val

Leu

His

Ile

Asp

Glu

Val

Gln

Pro

Pro

195
Gln
210
Ala
225
Ser
240
Val
255
Ser
270
Cys
285
Ser
300
Ser
318

Ala

15
Ile

30
Asp

45
Lys

&0
Gln

75
Trp

90
Ser
105
Glu
120
Glu
135
His
150
Trp
165
Prao
180
Arg
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Thx

Pro
Gly
Ty
Sex

Pro

Pro
Ala
Val
Leu
Pro
Ser
val
Arg
Lys
val

Lys

Thr
Pro
Asn
Ser
Pro
His
Pro
Asp
Ile

TLeu

Ser

ala

Pro

Leu

Arg

Pro

Pro

Leu

Asp

Asn

Ser

Phe

His

Trp

His

cys

Leu

Leu

Glu

Arg

Lys

Ser

Ala

Pro

Ala

val

Leu

Leu

Lys
Pxo
Gly
Pro
Thr
Met
Ser
His
Glu
Leu
Gln
FPhe
Thx
Ser
Arg
Gly
Lys
Leu
Ser
Tyr
Ile
ser
Pro
Ser
Ser
Val
His

Gln

185
Cys
200
val
215
Leu
230
Pro
245
Pro
260
Arg
275
Sex
230
Axg
305
Ala
320
Lys
335
Gln
350
Val
365
Glu
380
Pro
395
The
410
Lys
425
Cys
440
Ile
455
Val
470
Ser

Asn
500
Asn
515
Pro
530
Pro
545
His
560
Pro
575
EFro
590
Ile

Val
Tyxr
Cys
Ser
Asn
Lys
Axg
Ser

His

Arg
Gly
Ala

Gln

Gly

His

Pro
Asp
Lys
Pro
Leu
Gln
Tyr
Val
Val

Glu

Gln

Thx

Pro

Pro

Ile

Lys

Lys

Lvs

Thr

His

Ser

His

Asn

Tle

Thr

Met

Asn

His

Cys

Leu

Asp

Ser

Pro

Cys

Ty

Pro

Thr

Val

His

His

Bro

Arg

val

Asn

Leu

Ser

EFro

Ser

Fro

Ala

Fhe

Pro

Lys

Leu

Lys

His

His

Sexr

Pro

Thr

Lys

Glu

Ser

Glu

TYY

Pro

Gln

Thr

Lys

Ile

His

Lys

Sexr

Leu

Pro

Ser

Arg

Phe

Cys

Gly

Ile

Ile

Ile

Thr

Ser

Tyr
Thr
Asn

Pro

190
cys
205
asp
220
Fro
235
Arg
250
Thx
265
Leu
280
His
295
Glu
310
Ala
325
val
340
Leu
355
Phe
370
Ala
385
Arg
400

415
Gly
430

445
Asp
460
Asn
475
ser
490
Pro
505
Thr
520
Ala
535
Gln
550
Lys
565
EFro
580
Pro
595
Thr

Phe
Lys
Gly
Ser
Leun

Asn

Met
Leu
Lys
Pro
Asn
Gl
Val

Ser

Thx
Ile

Sexr

28768

Leu

Glu

Ala

Thy

Pro

Ile

Gln

Lys

Ser

Glu

Pxro

Thr

Leu

Sex

Lys

Glu ]

Ala

Pro

Thr

Pro

Ser

Pro

Lys

Gln

Arg

Leu

Glu

Serxr

Thr

Sex

Val

Pro

Pro

Pro

Leu

Lys

Cys

Arg

Ser

Arg

Leu

Leu

Tyx

Thr

Pro

Asn

Fhe

Ala

Glu

Pro
val
Gly
Arg
Pro
Gly
Gly
Gly
ser
Glu
Sar
Thr
Ser
Asn
Thx
Lys
Pro
Leu
ary
Pro
Gln
Pra
Ser
Phe
Ile

Pro

Glu

195
Thr
210
Asp
225
His
240
Thx
255
Gly
270
Thx
285
Fhe
300
His
315
Lys
330
Asn
345
Leu
360
Pro
375
Val
390
Ser
405
Cys
420
Asn
435
Ero
450
Val
465
Lys
480
Lys
495
Pro
510
Ser
525
Pro
540
Asn
555
Phe
570
Glin
585
Asn
600
Glu
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Val His Asp
Asn Leu Ser
Gln Thr Ser
Leu Glu Ile
Tyr His Gly
Ils Glu Arg
Val Met Ala
Met Gly Rla
Leu Cys Lys
Ile Val Leun
Val Lys Gly
Asp Leu Lys
Ile Thr Asp
Gly Arg Arg
His Leu Ala
Glu Asp Lys
Gly Thr Ile
Thr Gln Pro
Lys Pro Asn
Ile Leu Leu

Phe Thr Lys

<210> 16
<211> 1009
<212> PRT

Glu
Leu
Ile
Gly
Axg
Asp
TYX

cys

Asp
Met
Ser
Phe
Glu
Pro
Leu
Trp
Ala
Leu
Phe
Leu

Sexr

505
Ala
620
Leu
635
Fhe
650
Glu
665
Trp
680
Asn
695
Axg
710
Met
725
Arg
740
Val
155
Gly
170
Lys
785
GLy
800
Asp
815
Glu
830
Pro
845
Tyx
860
Glu
875
Ser
890
Ccys
905
Met
320
His
935

<213> Homo sapiens

<220>

<221> misc_feature
<223> Incyte ID No:

Glu

Sexr

Leu

Leu

His

Glu

Gln

Ser

Thr

Asn

TYr

Asn

Leu

Lys

Ile

FPhe

Glu

Ala

Gln

Trp

Asp

Pro

Glu
ala
@ln
Tle
Gly
Asp
Thx
Pro
Leu
Lys
Leu
Val
Phe
Leu
Ile
Ser
Leu
Ile
Ile
Ala
Met

Gly

Ser

Arg

Glu

Gly

Glu

Gln

Axg

Pro

Tyr

Thx

His

Fhe

Sex

Arg

Arg

Lys

His

Ile

Gly

Phe

Leu

His

7474721CD1

Glu

Ser

Trp

Lys

Val

Leu

His

Ser

arg

ala

YT

Ile

Ile

Gln

His

Ala

Trp

Met

Glu

Glu

FPhe

610
Asp
625
Phe
640
Asp
655
Gly

Pro

Ile

Arg

670 -

Ala
685
Lys
700
Glu
715
Leu
730
Val
745
Gln
760
Lys
775
Asp
790
ser
805
Gln
820
Leu
835
Sex
850
Arg
865
Gln
880
Gly
895
Gln
910
Lys
9325
TP
940

Ala

Asn

Ala

Val

Ile

Gly

Asn

Gly

Asn

Sex

Glu

Met

Lys

Glu

Lys

29/68

Phe Glu Glu

hxg
Pro
Phe
Arg
Phe
val
Ile
Arg
Ala
Iie
Gly
val
Gly
Pro
Val
Trp
Gly
Glu
Glu
Pro

Sex

Lys
Phe
Gly
Leu
Lys
Val
Ile
Asp
@ln
Leu
Lys
Leu
Tre
Asp
Phe
Pro
Thr
Ile
Arg
Lys

Ala

ala

Glu

Gln

Ile

Arg

Leu

Thxr

2la

Glu

His

val

Gln

Leu

Thr

Ala

Fhe

Gly

Ser

Pro

Arg

Glu

615
Met
630
ser
645
Gln
660
Val
675
Asp
6390
Glu
705
Fhe
720
Ser
735
Lys
750
Ile
765
Lys
780
Val
795
Ala
810
Cys
825
Glu
840
Leu
855
Lys
870
Met
885
Asp
200
Thr
915
Asn
930
Leu
945
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<400> 16
Glu Thr Cys

Met

1
Arg
Gly
ala
Ile
val
Gly
Gln
Thr
Asp

Lys

Gly
Cys

Ala

Met

Thr

Glu

Ser

cys

Trp

Phe

Cys

Leu

Ile

Gly

Pro

Ala

Arg

Glu

Ala

Ser

Pro

Cys

val

Ala

Tyr

Fxo

Leu

Pro

Arg

Gln

Ala

Leu

Thr

Lys

Gly

Glu

Leu

Cys

Ala

Ser

His

Ala

Ala

Gly

Pro

Ser

Sex

Pro

cys

Leu
Glu
Gly
val
Val
Ser
Leu
Glu
Arg
Thr
Ary
Ser
val
Thr
Ala
Ser
Asp
Gly
Phe
Gln

Gln

Leu

Ala

Leu

Rrg

Ala

cys
20

35
Trp

50
Asp

65
Leu

80
Axg

25
Arg
110
Thx
125
Gly
140
Ils
155
Lys
170
Arg
185
Ala
200
Val
218
Phe
230
Glu
245
Gly
260
Phe
273
Tyr
250
His
305
Asp
320
Thx
335
Ser
350
Asp
365
Arg
380
Pro
395
Ala

Gly
Leu
val
Thr
Glu
Glu
Gly
Asp
Phe
Arg
Ala
Met
Axg
Leu
Brg
Ser
Gly
Glu
Gln
Lys

Sar

Arg
Arg
Ser
cys
arg

Ala

Prao
Ala
Ile
Ala
His
Pro
Arg
Cys
Asn
Pro
Ala
Lys
Gly
Val
Gly
Thr
Glu
Trp
Glu
Val
Arg
Tyr
Gly
Ser
Gly
Gly
Val

Thx

His

Leu

Leu

Leu

Asp

Asn

Gly

Ser

Val

Arg

Asp

Leu

Phe

Ser

Leu

Pro

Leu

2rg’

Ser

ala

Pro
Pro
Gly
Arg
Ala

Leu

Pro

Leu

Leu

Pxo

Arg

Gln

Gln

Sar

Tyxr

Leu

Glu

Asn

His

Val

Ala

val

Gly

val

Gly

Pro

Leu

Pro

Leu

Arg

Glu

Phe

Leu

Leu
10
Leu
25
Asp

Ser

55
Pxo

70
Asp

85
Arg
100
Ile
115
bu'sd
130
Gly
145
Ser
160

175
Leu
190
Arg
205
Thr
220
Glu
235
Ser
250
Pro
265
Asp
280
Arg
295
Glu
310
Ser
325
Ser
340
val
355
Ser
370
Gly
385
Leu
400
His

Arg

Gly

Ser

Asn

Ile

Zsn

Pro

Leu

Gly

Phe

Glu

Ala

Val

Phe

Val

Pxro

Val

Arg

Asn

Pro

ala

Leu

Asp

Pro

Leu

30/68

Leu

Pro

Lys

Gly

Arg

Trp

Fhe

cly

Glu

Ser

Thx

Val

Phe

TYY

Pro

Ala

Pro

Gly

Cys

Ala

Thr

Pro

Arg

val

Ala

Arg

Arg

Phe
Trp
Ala
Trp
Thr
Leu
Val
Ala
Thr
Arg
Gln
Arg
Gln
TyT
Ala
Gly
Axg
Arg
Glu
Val

Ser

Axg
Leu
Thr
Qly
Gln

Pro

Leu

Arg

Ser

Glu

TYY

Gln

Glu

Ala

Glu

Pxro

Gly

Glu

Asp

Lys

Thr

Thx

Met

Cys

Ala

Cys

Thr

Asp

Arg

Tyr

Ala

ala

Gly

Cys
15
Pro
30
Gln
45
Glu
60

75
Thr

20
Leu
105
cly
120
Ala
135
Arg
150
Asp
165
Ile
180
val
195
Gln
210
Ala
225
Cys
240
His
255
Ser
270
Cys
235
Ser
300
Phe
315
Pro
330
Leu
345

360
Ser
375
Cys
390
Gly
405
Ala
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ala

Thr

Glu

Gly

Thr
Gln

Thx

Tyr

Ala

Val

Pro

Ala

Lys

Pro

Phe

Ser

Ser

Thr

Ala

Ala

Arg

ala

Leu

Gly

His

Leu

val

Val

Pro

Val

Leu

Ser

Trp

Ser

ala
Gly
Gln
Pro
val
Thr
Gln
Phe
Gly
Ile
Ile
His
Arg
val
Glu
Cys
Met
Ala
Arg
Thx
His
Gly
His
Val
Glu

Ala

Leu
Pro
Sexr
Gly

Gln

Ile
Asn
ser
Ser
Trp
Bsp
Thr
His
Arg
Leu
Leu
Glu
Leu
Glu
Glu
Leu
Arg
Cys
Ala
Ala

Val

410

425
Val
440
val
455
Val
470
ala
485
Sexr
500
Thr
515
Arg
530
Pro
545
Arg
560
ala
575
Arg
590
Glu
605
Phe
620
Leu
635
Ser
650
Gln
665
Arg
680
Ala
695
Glu
710
Tyx
725
Gly
740
2Ala
755
Gly
770
Lys
785
Val
800
Pro
815
Trp

Val

Pro

Pro

Ser

Asn

Glu

val

ala

Ser

Asp

Leau

Arg

Glu

Leu

Phe

Leu

Leu

Asp

Leu

Gly

Met

Glu

Ser

ala

val

Val

Leu

ASp

Thr

Ala

Ile

Gln

Leu

Pro

Glu

Asp

Ala

Gly

Pro

Ser

Thr

Val

Ser

Leu

Ala

Ala

Ser

Thr

Thr

FPhe

val
Gly
Ala

Ser

Thr
Asn
Ser
Glu
Ser
val
cys
Leun
Pro
Lys
Gly
Gly
Ala
Leu
Val
His
Val
Met
ala
Gly
Thx
Leu

Gly

Leu
Ala
Gly
Trp
Glu
Tyx
Leu
Pro
Val
Pro
Leu
Ser
Tyr
Gln
Glu
Gly
Arg
Sex
Gly
Thxr
Gly
Ala
Lys
Arg
Phe
Met
Gln

Ile

415
Asn
430
Val

Val
460
Arg
475
Tyr
490
Ser
505
Lys
520
Gly
535
Gln
550
Ala
565
Gly
580
Tyx
595
Phe
610
Ser
625
Leu
640
Axg
655
Gln
670

685
Gln
700
Arg
715
ala
730
Gly
745
Tyr
760
His
775
Gly
720
Ser
805
Phe
820
Ile

Gly
Ser
Ile
Glu
Glu
Met
Pro
Pro
Thr
Ile
Sex
Gly
His
Cys
ASp
Phe
Glu
Ser
Phe
Gly
Leu
Gln
Leu
val

Arg

Met

31768

Val
Ile
Arg
Pro
Ile
Val
Ala
Ser
Leu
Val
Vval
Lys
Fhe
Gly

Ala

Leu

Gln

ser
Asp
Leu
Ser
Leu
Gly
Axg
His

Trp

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

Glu

Gly
Pro
Axg
Pro
Tyx
Thr
Arg
Glu
Glu
Thr
Ser
Gly
val
Leu
Sex
Leu
Val

Len

Leu
Phe
Gly

Met

Axg
Pro
Ser

val

420

435
Gly
450
Val
465
Ala
480
Tyx
495
Gly
510
Tyx
525
Ala
540
Ala
555
Val
570
Val
585
Gly
600
Pro
615
Leu
630
Val
645
Cys
680
Ala
675
Gly
690
His

705 -

720
Leu
735
Leu
750
Gly
765
Ser
780
Asp
795

Ala

810
Sexr
825
Met

(266)
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Ile Lys

Thr Cys

Thr Phe

Asp Leu

Ser Leu

Ser Leu

Gly Ile

Gly val

Gly

Ala

Asn

Gly

Net

Pro

Pro

Cys

Glu

Gly

sSexr

Glo

<210> 17
<211> 917
<212> PRT
<213> Homo sapiens

<220>

Glu

Val

Leu

Glu

val

Arg

Sexr

Ala

Ils

Ala

Val

830
Arg
245
Glu
860
Leu
875
Arg
830
Gln
905
Pro
320
Phe
935
Tyr
850
Val
965
Sex
980
Leu
995

<221> misc_feature
<223> Incyte ID No:

<400> 17
Met Phe Ala Val

Glu Asp

Leu Ser

Glu Met

Val Lys

Glu Asa

Arg Val

Gln Met

Gly Asn

Asp Phe

Gln

Asp

Glu

Met

Gly

Leu

clu

Gly

Met

Ile

Asp

Lys

Leu

Glu

Lys

Ser

Thr

Lys

His
5
Lys
20
Thr
35
Gly
50
Pro
65
Phe
80
val
95
Gln
110
elu
125
Thr
140

Pro Tyxr
Asp Gly
His Arg
Pro Arg
Asp Pro
Pro Thr
Gly Ser
Lys Asp
Ala Glu
Leu ala

Gln Ala

7478815CD1

Leu Met
Lys Val
Leu Leu
Leu Ala
Thr Phe
Leu Ser
Gln Val
Fhe Tyr
Leu Phe

Lys Asp

Ala

Asp

Asp

Lys

Val

Leu

Ala

Pro

Glu

Leu

Asp
Arg
Met
Ser
Pxro
Leu
Gly
Phe
Thr
His

Val

835
Mt
850
Leun
865

880
Gln
895
Pro
810
Ala
825
Ala
940
2Ala
955
Ala
870
Arg
985
Leu

1000

Phe

Ile

Asp

Arg

Asp

Glu

Thr

Lys

Tyr
10
Phe
25
Met
40

Thr,

55
ala

70
Leu

85
Glu
100
Fro
115
Val
130
His
145

Ser
Pro
Asp
Tle
Lys
Asp
Trp
Ala
Gln

Glu

Fhe
Leu
axg

Asn

Gly
Gly
Asn
Ala

Lys

32/68

Gly

Pro

Cys

His

Cys

arg

Leu

Ala

Arg

Ala

Leu

Ser

Tyxr

Pro

Pro

Gly

Lys

Glu

asp

Lys

Gln

Pro

Txp

Sexr

Ala

Ala

Glu

Gly

Asp

Leu

Gln

Lys

His

Phe

Thx

Asp

Sex

Arg

Ile

cys

Leu

Asp

Arg

Gln

Ile

Leu

Phe

Ala

Tyr

Leu

Leu

840
Vval
855
Asn
870
Lys
885
Leu
200
Thr
815
Ser
230
Leu
945
Gly
960
val
275
Ser
990
Gln

1005

Leu

Met

Ala

cly

Lys

His

Iile

Leu

Pro

Tys
15
Arg
30
Ala
45
ala
&0
Ser
75
Phe
90

105
Arg
120
Ala
i35
Leu
150

(267)

PCT/US01/23092

JP 2004-527209 A 2004.9.9



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

WO 02/0839%

Leu

val

Asp

Lys

Gly

Gly

et

Ile

Asp

Leu

Gly

cly

Glu

Glu

Ile

Ala

Arg

Gln

Ser

Gly

Arg

Glu

Tyr

Leu

Lys

Leu

Lys

Thr

Leu

Thr

Asp

Thr

Val

Sex

Asn

Pro

Gly

Leu

Lys

Pro

Val

Ile

Thx

Tyr

cys

Ala

Lys

Gln

Pro

Phe

val

Phe

Asp

Met

Met

Ils

Asn

Sex
155
Ser
i70
Val
185
Asp
200
Met
215
Ile
230
Ile
245
Glu
260
Thr
275
Lys

. 280

Glu

Leu

Ile

Leu

Ser

Ser

Leu

Thr

Pro

Asp

Ala

Gln

Leu

Leu

Thr

Leu

Lys

Phe

Leu
305
Phe
320
Glu
335
ala
350
Glu
365
Phe
380
Thr
395
val
410
Lys
425
val
440
Met.
455
Ile
470
Val
485
Lys
500
Tyx
515
ala
530
Ile
545
Ala
560

Phe

Trp

Val

val

Thr

Gly

Asp

Trp

Glu

Gln

Val

Gly

Thr

Asn

Ala

Arg

Gly

Arg

Arg

Val

Asp

Arxg

Ile

Pro
Thr
Ser
Asp
Cys
Thr
Leu
Gly
Phe
Lau
Arg
Gly
Arg
Thr
Asp
Ser
Leu
Met

Leu

Thr
Axyg
Val

Lys

Asp
Sex

Proe

cys
Lys
Arg
Ile
Ala
Gly
Val
Ala
Asp
Phe
Leu
Glu
His
Arg
Cys
Ala
Axg
Asp
His
Leu
Ala
Val
Gln
Ser
Gly
Leu
Gly

Leu

Arg

Lys

Leu

Leu

Tyr

Thx

Glu

Phe

Glu

Ile

Lys

Val

Glu

Ile

Asn

Glu

Gly

Lys

Leu

Val

Leu

ala

His

Leu

Gly

Arg

Glu

Gln
160
Phe
175

190
Ala
205
Asp
220
Asn
235
Gly
250
Gly
265
Glu
280
Lys
295
Leu
310
Ser
325
Ala
340
Ile
355
Ala
370
Lau
385
Asn
400
Thr
415
Val
430
Ser
445
ala
460
Ala
475
Lys
490
Gly
505
Pro
520
Gly
535
Arg
550
Ile
565

Thr
Lys
Lys
Leu
Asp
Ala
Asp
Asp
Leu
Met
Leu

Ser

2la.

Val

cys

Lys

Leu

Val

Glu

Ser

Thr

Met.

33/68

Lys

Ala

Ala

val

Pro

Cys

Glu

Asp

Ile

Lys

Ala

Met

Val

Gln

Ala

Lys

Tyxr

Arg

Sexr

Axg

Phe

Arg

Ala

Gly

Asn

Val

Gln

Leu
Arg
Met
Asn
Tyx
Tyx
Gly
Gly
Leu
Sex
Met
Leu
Glu
Asp
His
Ala
Val
Lys
Lys
Gly
val
Gln
Ala
Thx
Thx
Fhe
Arg

Gly

Glu
Gly
Arg

Asp

Met
Rrg
Ala
Gly
Gly
Ala
His
Lys
Leu
val
Ala
Glu
Ile
Leu
Sex
Gln
Leu
Qlu
Val
Glu
Arg
Yet

Thr

Glu
165
Val
180
Arg
195
Thr
210
Glu
225
Glu

Met
255
Leu
270
Ser
285
Leu
300
Lys
315

330
Tyr
345
Gly
360
Cys
375
Leu
390
Arg
405
His
420
Val
435
Thr
450
Ala
465
Thr
480
Leu
495
Arg
510
Lys
525
Val
540
Tyr
555
Gly
570
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Glu

Asp

Ala

Glu

<210>

Glu

TYX

Sexr

Val

Asp

Met

Ala

Ile

Glu

Thr

Lys

Ile

FPhe

Glu

Leu

cys

Arg

Glu

Val

Axg

val

Leu

2asn

Leu
Met.
Phe
TYp
Val
Leu
Thr
Gly

Glu

val
Arg
Thr
Gln
Glu
Arxg
Lys
Gly
Ile
Thr

Ile

18

<211> 2380
<212> PRT
<213> Homo sapiens

<220>

<221

Phe

Gly

Pro

Thr

Asp

Asp

cys

Thr

Met

Gly

Tyr

Arg

ey

Lys

val

Asp

Ala

Arg

val

Leu

Phe

Asp
575
Leu
530
Cys
605
Lys
620
Met
635
Ile
650
Gly
665
Gly
680
val
€95
Gly
710
Asp
725
Tyx
740
Gln
755
Gln
770
Fhe
785
Arg
800
Ser
815
Ala
830
Arg
845
Asp
860
Gln
875
Met
830
Ala
905

misc_feature

Lys

Arg

Gly

Leu

Val

Tyr

FPhe

Thr

Glu

Ile

Ile

Leu

Arg

Ile

Gla

Glu

Ile

Gln

Phe

Arg

Ala

Glu

Asn

GlLy

Gly

Glu

Lys

Leu

Ser

Ser

Ile

val

Leu

Asp

Thr

Thr

Ser

Ala

Val
Ala
Met
Lys

Glu

Asp
Met

Gly

Val

Met

&lu
Gln
Leu
Val
Cys
Gln
Leu
val
Glu

Lys

Gln
Sex

Sex

Ala
Val

Pro

Glu

Asn

asp

Thx

Asp

Arg

Ile

Gln

Lys

Gly

Tyr

Lys

Asp

arg

Cys
580
Leu
595
Ile
610
Thx
625
Ile
640
Asn
655
Asn
670
Tyx
685
Gly
700
Gly
715
Glu
730
Ser
745
Leu
760
Leu
775
Glu
780
Gln
805
Glu
820
Ala
835
Leu
850
Lyvs
865
Glu
880
Gly
895
Leu
glo

Pro

Asp

Lys

Asp

Cys

Met.

Lys

Cys

Gly

Gly

Thx

Arg

Ser

Leu

Val

Gly

Glu

Leu

34768

ala
Leu

Lys

Arg
Thx
Glu
Glu
Met
Ile
Ser
Met
Lys
Thr
Asp

Gly

Leu
His
His
Ala
Gly

Gln

Asp

Gly

Gly

Glu

val

Ile

Asp

Asp

Leu

Gln

Arg

Arg

Leu

Gly

Ala

Leu

Pro

Pro

Lys

Ala

Phe
Phe
Thx
Gly
Asn
Gly
Gly
Met
Ile
Asp
Asn
Leu
Gly
Gly
Leu
Asp
Ala
ala
Arg
His
Arg
Gly

Gln

Leu
585
Thr
600
Leu
615
Glu
630
Glu
645
Thr
660
Leu
675
Arxg
630
Asn
705
Ile
720
Fro
735
Gly
750
Leu
765
Ile
780
Ala
795
Ser
810

825
Ile
840
Ile
855
Phe
a70
Cys
385
Ala
200
Lys
915
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<223> Incyte ID

<400> 18
Met Asn His Pro

Arg Ser Gly His
Pro Ile Ser Arg
Val Ser Leu Cys
Ser Ala Leu Cys
Pro Glu Ser Arg
2sp Val Gly Ala
Gly Pro Thx Asp
Leu Gln Pro Ala
Lys Cys Lys Leu
Val Tyr Thr Cys
Ser Ala Arg Leu
Arg Leu Leu Glu
Phe Asp Cys Lys
Thr His Phe Gly
Arg Gln Asp Gly
Ser Glu Asp Glu
Gly Gln ala His
Thr Ala Ala Ser
Ile Pro Glu Glu
Pro Asp Phe Leu
Lys Glu Ala Met
Thr Ile Ser Trp
Asp Arg Arg Met
Pro Ala Val Gly
Ala Asn Lys Leu

Thr Asp Val Val

No:

Pro

Ala
20
Glu
35
Val
50
Val

Ser
80
Gly

val
110
Leu
125
Leu
140
Lys
155
Thx
170
Asp
185
Iils
300
cys
215
Gly
230
Gly
245
Cys
260
Gly
275
Pro
290
2xg
305
Leu
320
Phe
335
Thr
350
Pro
365
Gly
380
Pro

7477141CDL

Trp

Leu

Gln

Arg

Ala

Leu

Glu

Glu

Leu

Leu

Leu

Val

Val

Ser

Pro

Leu

Leu

Ser

Pro

Glu

Pro

Glu

His

Gln

Gln

Lys

Gly

Pro

Leu

Asn

HMet

Pro

ala

Met

val

Lys

Thr

Ser

Arg

Glu

GLly

Met

His

TYE

ala

Ser

Gln

Leu

Asn

Tyx

His

Ala

Pro

Sex

Ser

ala

cys

val

Val

Ala

Asp

cys

Ser

Thr

Pro

val

Thx

Glu

Ser

Ala

Sex

Gly

Gln

Gln

Gly

2Ala

Ala

Pro

Leu
Trp
Ser
Val
Ala
Leu
Lau
Trp
Lys
Val
Ala
Sexr
Leu
Pro
Glu
Leu
Val
Leu
Lys
Glu
Asp
Val
His
Asp
Gly
Cys

Asp

Asp

10
Pro

25
Leu

40
Ser

55
Ala

70
Ala

85
Phe
100
Leu
115
Met
130
His
145
Lys
160
Leu
173
Glu
1s0
Pro
205
Ser
220
His
235
Ser
250
Tyr
265
Leu
280
Leu
295
Leu
310
Thr
325
Arg
340
val
355
Val
370
Tyr
385
Gly

Gly
Sexr
Leu
Phe

Pro

Cys
His
Glu
Asp
Ala
Gly
Pro

Glu

Ala
Val
Glu
Glu

Glu

Ile
His
Tyx
Ala

Ala

35/68

His

Gly

Lau

Thr

Fro

Leu

cys

Phe
Asp
Glu

Pxo

Val

Asn

Ala

Val

Glu

Lys

Arg

val

Leu

@ln

Arg

Lys

His

Pro

Leu

Trp

cys

Leu

Sex

Gln

Leu

Asp

Asp

Leu

Lau

Ala

val

Leu

His

Asn

Glu

Met

Leu

Gly

Pro

Ser

Leu

Sex

Leu

Gln

Lys

Ala

Leu

Cys

Ala

Asp

Val

Arg

Gly

Ser

Thr

Phe

Ala

Thr

Arg

val

Thr

Pro

Pro

Ser

Leu

Tyr

Ser

Val

Val

Tyxr

val

Ala

15
Phe

30
Ser

45
val

60
His

75
val

90
Ala
105
Leu
120
Arg
135
Gly
150
Cys
165
Thx
180
Arg
185
Txp
210
Leu
225
Gly
240
His
255
Arg
270
Ser
285
Ile
300
Ala
315

330
Asp
345
Fhe
360
Ile
375
val
390
val
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Ala val
Ser Leu
Gln His
Gly Leu
Val Gln
Ser Lys

Gly Pro

Phe Asn
Ala Leu
Asp Asp
Asp Met
Gln Thr
Glu Ser
Arg Phe
Trp Tyxr
Phe Val
Gly ala
Ala Gly
Gln Thr

Arg Gly

Ser Gly
Pro Lys
Gln His
Arg Gly
Glu Arg

Ala Tyr

Thx

Asp

Gln

Arg

His

Pro

Thxr

Tyr

His

Leu

Asp

Gly

Cys

Ile

Ala

Lys

TYTY

Gln

Glu

Ala

Arg

Gly

Len,

Ala

Asp

Leau

Ile

Met

Gly

Met

Val

Glu

val

Val

Glu

Gln

Ala

Ser

Met

Val

Asp

Glu

Asp

Val

Met

Arg

Ala

Glu

Ser

cys

val

ala

Arg

395
Arg
410
Ala
425
Leu
440
Pro
455
Phe
470
Fro
485
Glu
500
val
515
Glu
530
Ala
545
Tyx
560
Leu
575
Val
590
Glu
605
val
620
Glu
635
Glu
650
Gly
665
Ser
680
Glu
695
Leu
710
Phe
725
Phe
740
Ala
755
Val
770
Ile
785
Arg
800
Gln

Ile
Gly
Gly
Arg
Pro
Glu
Glu
Ala
Arg
Cys
Thr
Thr
Asp
Val
val

Asn

Arg
Leu
val
Lys

Val

Val

Asp

Ser

Trp

Val

Ala

Gly

Gln

Ala

Leu

cys

Leu

Val

Glu

Leu

Glu

Lys

Glu

Rsp

Tyx

Ala

Arg

Thr
Pro

Leu

Thx

Pro

Asp

Ala

Leu

clu

Pro

Gln

Val

Arg

Thx

Glu

Glu

Gly

Lau

cys

Tyx

Ala

Gly

Phe

Lys

Glu

Phe

Glu

Thr

Glu

Leu

Asp

Gln

Ala

Ser

400
Thr
415
Ser
430
Trp
445
Thr
460
Thr

. 475

Pro

Ala

Pro

Val

val

Ile

Ala

Len

val

Lys

Thr

Sex

Thr

Glu

Val

Tyxr

Arg

Phe

Ala

His

Leu

Val

Gly

val
490
Met
505
Ala
520
Trp
B335
Tyx
550
Cys
565
Arg
580
Ala
595
Gly
610
Pro
625
Glu
640
Leu
655
Cys
670
Leu
685
Gly
700
Asp
715
Arg
730
Ile
745
Arg
760
elu
7738
Cys
790

805
Ile

Leu

Thr

Thr

Gln

Leu

Ser

Axg

Glu

Arg

Asn

Ala

Leu

Sex

Val

Thr

Ala

Pro

Leu

ala

Glu

His

36/68

Asn

Thr

Ala

Leu

Val

Leu

Asp

Val

Leu

Val

Arg

Ala

Gly

Pro

Sex

Val

Ala

val

AsSpR

His

val

Ser

Leu

Phe

Glu

Ser

Tyr

Pro

Tyx

Leu

Arg

Lys

Leu

Lys

Thx

cys

Sexr

Sex

His

Pro

Glu

ASp

His

Leu

Gln

His

Glu

Glu

Gln

Ala

Glu

Glu

Glu

Leu

Pro

Thr

Val

Lys

Ser

Glu

Pro

val

Arg

GLn

Arg

Gly

Arg

Thr

Ile

val

Ser

Asn

Ser

Asp

Glu

Arg

Ala

Arg

axg

Leu

Ile

His

405
Arg
420
val
435
Thxr
450
Gly
465
Sexr
480
His
495
Asp
510
Thr
525
Gly
540
Pro
555

570
Thr
585
Phe
600
Ala
615
Met
630
Ser
645
Thr
660
Lieu
6875
Ala
690
His
705
Ile
720
Sexr
738
Lys
750

765
Arg
780
Leu
795
Axg
810
Gln
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Ser His
Txp 2sp
Gly Asn‘
Tyr Gly
Pro Val
Phe Leu
Arg Thr
Glu Thr
Ile Lys
Thr Leu
Val Ser
Gln Arg
Ile Pro
Met Fro
Asp Ser
Pro Leu
Ile Pro
Ala Thr
Asp Gln

Glu Pro

Arg Met

Pro Pro

val
Gly
2la
Thix
Ser

cys

Thr
Val
Glu
Thr
Ser
Glu
Arg
Glu
Gln
Thx
Pro
Glu
Rla
Ser
Arg
ﬁer
Glu
Leu
Pro
aAla

Leu

815

Leu His
830

Ala Ala
845

Gin Glu
860

Pro Glu
875

Gly val
890

Leu Thx
205

Leu Met
220

Phe Leu
935

Leu Val
250

His Pro
265

Asp His
280

Gln Ile
995

Leu Leu
1010
Arg Pro
1025
Glu Glu
1040
Fro Glu
1058
Glu Asp
1070
Met Asp
1085

Ala Pro

1100
Ala Gly
1115
ala Glu
1130
Gly Leu
1145
Pro Gly
1160
Gly Glu
1175
Arg Gly
1190
Leu Leu
1205
Arg Rla
1220
Glu Asn

Gly

beu

Phe

Thr

Gly

Asn

Sexr

Gln

Trp

Leu

Ser

Arg

Pro

Glu

Asp

Glu

val
Asp
Tle
Ile
Leu
Asp
Phe
Lys
Tyx
ala
Pro
Leu
Ser
Ala
Gln
Pro
Ser
Ala
Lys
Gly
Ala
Pro
Ser
Ser

Gly

Val

Gln

Pro

Ala

Ile

Sexr

Ser

Arg

Lys

Leu

Lys

Pro

Sexr

Glu

Gly

Leu

Glu

Glu

Pxo

Leu

Ala

Ala

Gln

GIlu

Leu

Sexr

Leu

820
Lys Pro
835
Gln Val
850
Gly Glu
865
Pro Glu
880
Trp Pro
895
Pro Phe
910
Asn Tyx
9258
Arg Glu
940
Leu Arg
855
Thr Gln
970
Phe Leu
985
Cys His
1000
Pro Glu
1015
Gly Gly
1030
Glu Leu
1045
Ser Arg
1060
Gly Thr
1075
Gln Gly
1090
Ala Leu
1105
Arg Arg
1120
Pro Arg
1138
Ala Ser
1150
Thr Axg
1165
Arg Leu
1180
Asp Gly
1195
Gly Gly
1210
Glu Ala
1225
Gln Lys

Glu

Arg

Pro

Ile

Val

val

Asn

Ala

Pro

Ala

Ser

Leu

Arg

Leu

Val

Pro

Arg

Ala

val

Leu

Ser

37/68

Asn
Ile
Gln
val
Gly
cly
Val
arg
Thr
Lys
Arg
val
val
Sexr
Sexr
Ser
Glu
Ala
Ser
Glu
Gly
Glu
Ala
Ala
Val
Ala
Pro

Ser

Leu
Cys
TYY
Asn
val
Glu
Ala
Gly
Ala
Gly
Arg
Leu
Trp

ser

=

Va!

Leu

Thr

Pro

Pro

Leu

Pro

Leu

Bxg

Len

Ser

Arg

His

Ser

825

Leu Val
840

Asp Phe
855

Cys Gln
870

Gln Ser
885

val Ala
300
Asn Asp
915

Phe Glu
930

Phe Leu
945

Glu Glu
960

Ala Glu
875

Arg Trp
990

Axrg Pra
1005
Val Thr
1020
Sex Ser
1035
Pro Arg
1050
Thr Asp
1065
Gly Ala
1080
Ser Gln
1085
Gly Gln
1110
Arg Arg
1125
Arg Glu
1140
Pro Gln
1155
cly Gly
117¢
Arg Gln
1185
Gly Leu
1200
Asp Pro
1215
His Gln
1230
Phe Ser
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Pro Leu
Glu Ser
Pro Ala
Glu Pro
Pro Glo
val Arg
Leu Ala
Gln Leu
Pro Pro

Ala Ser

Pro Pro
Glu Sex
Ser Pro
Glu Glu
Tyr Arg
Pro Glu
Pro Gly
Arg Arg
Gly Gly
Ser Pro
Arg Leu
Gly Gly
Arg Ala
His Asn
Glu Ser

Pro Gly

Glu

Glu

Pxo

Arg

Ser

Pro

Ala

Leu

Sex

Sex

Fro

Pro

Arg

Glu

Leu

Arg

Pxo

Deu

Thr

Asp

val

Ala

Thr

Gln

Leu

Glu

1235
ala Glu
1250
Ile Fro
1265
Ser Leu
1280
Pro Ser
1295
Ala Thr
1310
Ala cln
1325
Ser Lys
1340
Pro Leu
1355
Gly His
1370
Glu Pro
1385
Pro Pro
1400
Pro val
1415
Pro Gly
1430
Ala Val
1445
Ser Leu
1460
Gly Pro
1475
Ser Pro
1490
Ser Arg
1505
Val Arg
1520
Pro Pro
1535
Gly Glu
1550
Leu Ala
1565
Ser Arg
1580
Ser Gly
1595
Ser Glu
1610
Leu Ala
1625
Gly Ser
1840
Ser Axrg

Thr

Asp

Pxro

Met

Leu

arg

Arxg

Ala

Ala

Pro

Pro

Ala

Pro

Gln

Pro

Ala

Ala

Sex

Glu

Leu

Arg

Gly

val

Leu

Gln

Ser

Arg

Gln

Ser

Glu

Gln

Ala

Arg

Gly

Arg

Lys

Sexr

ala’

Fro

Tyxr

Gly

His

Pro

Glu

Leu

Ala

Arg

Gly

Thxr

Gln

Ser

Arg

Glu

Arg

Thr

Ser

Ala

Ser

Leu

1240
Arg His
1255
Leu Gly
1270
Ser Glu
1285
Pro Ser
1300
Asp Ala
1315
Pro Glu
1330
Pro Pxo
1345
Ala Gln
1360
Pro Ser
1375
ala nla
1320
Glu Lys
1405
Lys ala
1420

Ser Ser

1435

Lys Phe
1450
Leu Leu
1465
Ala Glu
1480
Pro Leu
1495
Asp Deu
is10
Leu Sex
1525
His Pro
1540
Gly Gly
1555
Arg Leu
1570
Ser Gly
1585
Pro Leu
1600
Leu Arg
1615
Gly Ala
1630
Ala Thr
1645
Arg Trp

Pro

Gln

Ile

38/68

Arg
Arg
Gln
Pro
Gln
Arg
Ala
Ile
Gly
Fhe
Val
val

Tle

arg
Glu
Leu
Ala
Ser
Trp
Ser
Phe
Ser
Gly
Leu
Thxr
Gly

Phe

Ala

Pro
Lys
Pro
Pro
Leu
Glo
Pro
Ala
Pro
Pro
Glu
Ser
Ser
Asp
val
Val

Gln

Ala
Thr
Glu
Arg
Gly
Pre
Ser

Ser

1245
Gly ala
1260
Leu Gln
1275
Ser Ser
1290
Ser Ala
1305
Pro Ala
1320
Glu Pro
1335
Gln Thr
1350
Ser Leu
1365
Ala Ala
1380
Arg Val
1395
Ser Ala
1410
Thr Val
1425
Asn Leu
1440
Arg Glu
1455
Axg Ser
1470
Gly Ile
1485
Arg Rrg
1500
Gly Glu
1515
Arg Leu
1530
Ala Arg
1545
Arg Gly
1560
Leu Glu
1575
Asp Ser
1590
Lau Arg
1605
Leu Ero
1620
Ser Ala
1635
Ser Ala
1650
Axrg Pro
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Arg

Gln

Lys
Glu
Pro
Glu
His
Ser
Ile
Ala
val
Thr
Arg
Ser
Asn
Ala
Glu

Sexr

Pro
Pro
Gly
Ala
Ero
Pro
Pro
Glu
val
Ser

Gln

val

ala

Ile

Vval

Pro

Thr

Ala

Tyr

Zla

Val

Val

Cys

Lys

Ala

Ala

Pro

Pro

Ala

Sex

Ala

jaf

Va.

Pro

Gln

Ser

Gly

1655
Lys Gly
1670

Leu Gly

1685
Phe His
1700
Ala Thr
1715
Ser Trp
1730
Ile Ile
1745
Arg Ala
1760
Asn Val
1775
Arg Val
1730
Gln Asp
1805
Pro Cys
1820
Trp His
1835
Thr His
1850
Ala Asn
1865
Val Phe
1880
ala His
1895
Pro Pro
1910
Ala Pre
1225
Thr Pro
1940
Pro Pro
1955
Arg Pro
1870
Glu Pro
1985
Sexr Thr
2000
Tyr Val
2015
Pro Ala
2030
Ser Leu
2045
Pro Arg
2060
Pro Pro

val

Leu

Pro

Thr

Thr

Pro

Leu

Arg

val

Gln

asp

Thr

Ser

Gln

Ser
Gln
Lys
Leu
Lys
Ser
Lys
cly
Gly
Ala
Tyr
val
Pro
ala
Axg
Glu
Ser
Pro
Ser
Thr
Glu
Pro
Gln
Thr
Glu
Pro
Sexr

Lys

Pro
Tyr
Leu
Cys
Asp
Cys
Arg
Ser
Lys
Leu
Thr
Ser

Val

Gly
Ala
Pro
Fro
Gln
Pro
Pro
Phe
Gly
Ser
Pro
Ala
Pro

Pro

1660

Pro Asn Leu
1675

Val Arg Ser
1630

Lys Asp Gln
1705

Leu Pro Ala
1720

Lys Lys Ser
1735

Lys Asp Gly
1750

His Ala Gly
1765

Ile Thr Ser
1780

Leu Ala Pro
1795

Val Leu Trp
1810

Leu Glu Arg
1825

Ser Gly Ile
1840

Gly Val Thr
1855

Gln Gly Pro
1870

Thr Gln Asp
1885

Pro val Thr
1200

Thr Ser Leu
1915

Ser Val Thr
1930

Ala Leu Ser
1945

Pro Arg Axg
1960

Thr Leu Pro
1975

Val Leu Asp
1990

Val Lys Pro
2005

FPhe Val Ser
2020

Pro Pro Glu
2035

Lys Glu Val
2050

Arg Pro Glu
2065

Tyr Thr Phe

39/68

Ser
Glu
val
ala
Leu
Arg
Leu
Sexr
bro
Lys
Arg
Pro
Val
Phe
Sexr
Ser
Ala
Val
Ser
His
Ser
Thx
Val
ala
Fro
Val
Gly

Leu

Ala
Ser
Leu
cys
Arg
Gln
Tyr
cys
Glu
Pro
Val
Asp
Arg
Ser
Ser
Arg
Pro
Sar
Leu
Arxy
Thy
Gly
Sex
Pro
Thx
Ser
Thr

Glu

1665
Ser Val
1680
Asp Fhe
1695
Leu Glu
1710
Pro Ala
1725
Ser Glu
1740
Lieu Leu
1755
Glu Cys
1770
Thr val
1785
Val Pro
1800
Gly Asp
1815
Asp Gly
1830
Cys Tyr
1845
Phe Arg
1880
Asn Ser
1875
Ala Val
1890
Pro ala
1805
Pro Leu
1920
Pro Ser
1935
Lys Ala
1950
Gly Leu
1965
His Val
1980
Thr Pro
1995
Ser Ser
2010
Pro Ala
2025
Lys Val
2040
Ser Pro
2055
Thr Leu
2070
Glu Lys
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Ala
Thr

Gly

Val

Arg
a1y
Lys
His

TYY

Thr

" His

Ala

Pro

Thx

ey

The

TYr

Leu

Ala

Gln

Glu

Leu

Gly

Rrg

Arg

Glu

Leu

Gly

Tyx

His

Pxo

TyY

Leu

Ser

Leu

Glu

Pro

Ser

His

Thr

Gln

Leu

<21.0> 19
<211> 505

<212>
<213>

<220>

<221>
<223>

<400> 19
Met Glu Gly Gly Pro
5

1

PRT
Homo sapiens

2075
Arg Phe
2090
Thr Phe
2105
Arg Val
2120
Axrg Ile
2135
Val Leu
2150
Leu Ser
2165
Met Val
2180
Val Leu
2195
Asp Asn
2210
Asn Pre
2225
Glu Phe
2240
Ala Thr
2258
Ser Gly
2270
Ala Arg
2285
Asn Thr
2300
Val His
2318
Pro Trp
2330
Leu Thr
2345
Arg Arg
2360
Axg Ser
2375

nisc_feature
Incyte ID No:

Leu Val Glu Arg Val

20

Gly val
Val Ala
Leu Gln
Met Ser
Ile Ala
Asp Arg
Gln Leu
His Leu
Ala Leu
Gln Ala
Met Ala
Asp Ile
Arg Sexr
Ile Val
Sexr Gln
Pro Trp
Leu Gln
Phe Thr
Arg Arg

Tyr Pro

val

Lys

Glu

Leu

Glu

Phe

Leu

Asp

Lys

Leu

Pro

Trp

Pro

Gly

Ser

Asp

Thr

ala

Gly

2190612¢D1

2080
Axrg Ala
2095
Ile Val
2110
Tyr Glu
2125
His @lu
2140
Sexr Cys
2155
Arg Tyr
2170
Gln Gly
2185
Ile Lys
2200
Ile val
2215
Arg Pro
2230
Glu Met
2245
Gly ala
2260
Phe Tyr
2275
Gly Arg
2230
Ala Thr
2308
Arg Pro
2320
Ala Tyr
2335
Asn Arg
2350
Glu Ala
2365
Gly Pro
2380

2la Val Cys Cys Gln

10

Ala Ala Ile Asp Val

25

Pro Tyx
Val Leu
2Ala Tyr
Gly Asn
Ser Glu
Leu Asp
Pxo Asp
Asp Phe
Leu Gly
Val Lys
Gly val
Glu Pro
Phe Asp
Leu Phe
Ser Leu
Leu Met

Leu Lys

Glu

Ala

A

Q

Ile

Arg
Asp
Tyr
Asn
Gly
His
Gly
Leu
Asp
Ala
Leu
Gln
Lys
Gln

Arg

2085
Asn Ala
2100
Ala Glu
2115
Thr Leu
2130
Thr Pro
2145
Glu Leu
2180
Asp Val
2175
Leu His
2120
Leu Leu
2205
Sexr Ala
2220
Arg Thr
2235
Glu Pro
2250
Thr Tyr
2265
Pro Gln
2280
Phe Gln
2295
Arg Lys
2310
Asp Cys
2325
Leu Arg
2340
Phe Leu
2355
His Lys
2370

Asp Pro Arg Ala Glu

15

Thr His Leu Glu Glu

40/68

30
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Asp
Lys
Asp
Lys

Ala

Asp
Arg
Leu
Glu
Ala
Pro
Cys
Gly
Arg
Gln
Ala
Tyx
Val
Tyr
Pro
Arg
val
Gly
Gly
Met
Lys
val
His
Glu
Lys
Pro
Glu

Ser

aly

ala

Pro

Arg

Thr

Val

Ala

His

Tyr

Gln

Gln

Lys

Cys

Asp

His

His

Asn

Ala

Ala

Tyr

Arg

Ile

Asn

Trp

His

Val

Gly

Ala
Pro
Gly
Iie
Gln
Ty
Tyr
Gly
Gly
GIu
Leu

Val

Val
Arg
Val
Asp
Pro

Leu

Lys
Ser
Pro
val
Cys

Arg

Pro

35
ala

50
Arg

65
Ala

80
Pro

a5
Glu
110
Leu
125
Gly
140
ala
155
Phe
170
Gly
185
Ile
200
Ile
215
Phe
230
Lys
245
Ile
280
Asp
275
Lys
290
Ala
205
Glu
320
Asp
335
Lys
350
Ile
365
Glu
380
Glu
395
Thr
410
Ser
425
Leu
440

Glu

Ala

Pro

Gly

Ala

Ser

Asn

val

Met

Pro

Pro

Ala

Glu

Asp

Leu

Ile

Ile

Gln

Ala

val

Cys

Lys

Glu

Thr

Lys

Val

Ile

Fxo

Ser

Ser

Ser

sSer

His

Gln

Val

Lys

Arg

Ala

Ile

Val

Phe

Gly

Lys

ala

Leu

Ile

Trp

Pro

Asn

Leu

Axrg

Asn

Val

Pro

Thr
Val

Leu

His
His

Tyr

Lys
Leu
Leu
Leu
Ser
Leu
Pro
Asp
Ser
Ser
Ala
Phe
@lu

Lys

Gly
Glu

Sex

Arg

Ile

Ser

Leu

Ile

val

Lys

Leu

Leu

Pro

Gln

Lys

Asp

arg

Glu

Glu

Ser

Phe

Ser

Asp

Thr

Ile

Pro

Asp

Gly

Glu

Val

Trp

Rsa

40
Pro

55
Ala

70
Glu

85
Sexr
100
Ala
115
Leu
130
Ala
145
Sex
160
Pro
175
Leu
180
Lys

205

Asp
220
Lys
235
Glu
250
TyY
265
Asn
280
Gly
295
Thr
310
Ser
325
Gly
340
Asp
355
val
370
Leu
385
val
400
Glu
415
Thr
430
Thr
445

Gly
Gly
Arg
Ala
Pro
Ile
Gln
Tyx
Lys
Pro
Leu
Leu
Pro
Gly
Gln
Leu
Leu
Val
Ala
Gly
val
Asp
val
Ile
Pro
Pro
Glu

Thr

41/68

Val

Sex

Lys

Gln

Arg

Ser

Ser

Asn.

Lys

Arg

Pro

Asp

Ala

Pro

ala

His

Leu

Sexr

Gly

Gln

Thr

FPhe

Phe

Leu

Asp

Leu

Glu

Asp

Thx

Leu

Ala

ala

Asp

Glu

Pro

Ser

Ser

Gly

Trp

Ala

Ile

Pro

45
BArg

60
Leu

75
Pxo

20
Arg
105
Glu
120
Gly
135

Glu ser Glu

Lys

Gly

Leu

Hisg

Glu

val

Cys
Leu
Asn
Thr

Ser

Ile

Pro

Lys

Ile

Pro

Glu

Ile

Leu

Ser

Glu

Val

Met.

Leu

Gln

Gly

Gln

Pro

Phe

Tyr

Leu

Glu

Met

Lys

Ser

Val

Leu

i50
Leu
165
Gln
180
Arg
185
Asn
210
Asn
225
Glu
240

255
Lys
270
Asp
285
Phe
300
Ala
315
Serx
330
Cys
345
Ala
360
Glu
375
Len
390
Leu
405
Glu
420
Lys
435

450
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Lys Ser Met Leu

Gln Rla Arg Arg

Leu Val Lys GLu

Pro Gly Val Gla

<210> 20

<211> 1572
<212> PRT
<213> Homo sapiens

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

<400> 20
3lu Arg Arg

Met

Gln

Phe

cly
Leu
Val
Lys
Ile
Asp
Met
val
Ala
Ala
Leu
Ala
Lys
Ala
Asp
Ile
cys

cly

Gly
His
Ala
Glu
Gly
Thr
Leu
Leu
Phe
Gly
Pro
Ile
Pro
Asp
Ser
Leu

Asp

cys

His

Gln

Leu

arg

Gly

Lys

val

Gln

Gly

Pro

His

Asp

Phe

Sexr

Gln

Tre

Thr

Arg
455
Glu
470
Gly
485
Glu
500

200

215
val
230
Ala
245
Trp
260
Pro

Lys Arg Ser

Glu Arg Ser

Phe Gly Glu

Asp Glu ala

7477549CD1

Arg
Gly
Leu
Leu
Leu
Ala
Ile
Ala
Gly
Glu
Leu
Leu
Leu
Val
Ser
Ala
Met
Ser

Phe

Ala

Leu

Ser

Ser

¢ln

Phe

Phe

Glu

Asp

Glu

Leu

Ala

His

Leu

Cys

val

Glu

Leu

Ty

Leu
Asp
Sexr
Trp
Arg
Gly
Ala

Thr

Ser.

Tyr
Thr

Gln

Len

Leu

Gly

Glu

Gly

Ala

Phe

Met

Gly

Ala

Glu

Gly

Gly

Ala

Asp

Glu

Het

Ala

Arg

Leu

Leu

Phe

Leu

Asp

Axg

Thr

Gly

Val

Glu

Gly Asn Pro Fhe Glu Pro

460
Ser
475

Ala Pro Gly Asn

Gly Lys Ser Pro Glu

490
Ser
505

Gln

10
Leu

25
Pro

40
Ser

55
Asp

70
val

85
Lys
100
cys
115
Txp
130
Tyr
145
Leu
160
TYyx
175
Gly
130
val
205
Leu
220
Pro
235
Lys
250
Cys
265
Sex

Leu

Leu

Leu

Pro

Phe

Thr

Met

Phe

val

Leu

Ser

Leu

Ty

Asn

Asn

Asp

Ala

Leu

42/68

Ala

Asp

arg

Phe

Glu

val

Leu

Thr

Val

Arg

Ala

Val

Gly

Thx

Tyr

His

Tyr

Val

Arg

Leu

Arg

Val

Ile

val

His

Glu

Thr

Met

Phe

Glu

His

His

Asn

Iile

Tyr

Glu

Glu

Gly
Leu
Glu
Ser
Leu
Arg
Lys
Glu
Leu
Asp
Glu
Met
Arg
Ile
Gly
Ser
Gly
Lieu

Thr

465
Leu
480
Leu
495

Glu

15
Leu

30
Arg

45
Lys

60
Lys

75
Glo

90
TR
105
Axg
120
His
135
TYY
150
Asp
165
Val
180
Asp
195

arg

210

225
Pro
240
Pro
255
Leu
270
Tyr
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Cys

Ala

Lys

Asn

Glu

Lys

Pro

AXg

Sex

Thr

Pro

Ser

Leu

Leau

Glu

Lys

Gly

Glu

Leu

Gln

Ala

Leu

Gln

Thr

Gly

Arg

Glu

Arg

Ser

Trp

Lys

Ile

Asp

Asn
Sex

ser

Phe
Ser
Glu

His

Ala
Gln
Leu
Cys
Glu
Lau
Glu
Gy
Ile
Gly
Glu
Glu

Glu

Mebt

Val

His

Thr

Asn

Pxo

Sexr

Gln

Ala

Gln

Sex

Asp

Ala

Ala

Ser

Ala

Gln

His

Pro

Gln

Ala

Gln

Gln

Ala

Sex

275

290
Pro
305
Glu
320
Pro
335
Ala
350
Phe
365
Pro
380
Gly
395
clu
410
Glu
425
Pro
440
Thx
455
Leu
470
Ser
485
Glu
500
Ala
515
Gln
530

545
Gin
560
Trp
575
Thxr

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

ala

590

Gln
805
Leu
620
Leu
635
Glu
650
arg
665
Gln
680
Arg

Glu
Glu
Cys
Arg
Len
Leu

G1y

Glu
ser
Arg

Phe

val
Sex

Thx

Val
Asp
Axg
Gln
Leu
Arg
Gly
Arg
Leu
Ser
Gln
Sexr
Ala
Gln
Gln
Leu
Glu
Ala

Tyr

Asp

2la

Leu

Glu

Ile

Asp

His

Tyr

Ala

Glu

His

Asp

Thr

Arg

Ala

Gln

Glu

Glu

Sexr

Axg

Glu

Gln

Leu

Glu

Gly

Asp

Leu

Gly
Gly
Pro
Asp
Gly
Thr
Ala
Leu
Arg

Arg

Gln
Gly
Gln
Ala
Glu
Leu
Leu
Thxr
Leu
His
Gln
Ala
Glu
Ile

Gln

280
Leu
295
Asp
310
Arg
325
Val
340
clu
355
Asp
370
Ala
385
Ser
400
Leu
415
Ser
430
Gl
445
Leu
460
Gly
475
Glu
490
Leu
505
Glu
520
Ala
535
Ala
550
Ser
565
Glu
580
Asn
595
Axg
610
Ser
625
Glu
640
Glu
655

670
Leu
685
Bla

Gln

Gly
Asp
Leu
Thr
Phe
Gly
clu
Arg
Leu
Pro
Pro
Leu
Gln
Glu

Thr

Arg
Glu
Gly
L‘ys
His
Glu
Leu
Arg
Ser

Leu

43/68

Phe
Ile
Gly
Trp
Arg
Leu
Ser
Ser
Arg
Lys
Glu
Glu
Pro
Asp
ala
Leu
Ala
Ala
Gln
Ser

Met

Arg
Asn
Ala
Glu
Trp

Ala

Pro

Arg

Leu

Glu

Gly

Lys

His

Gln

Met

Ala

Arg

Gln

Leu

Ser

ala

Val

Ser

Gly

val

Pro

Arg

Gln

Thr

val

Thr

Pro

Gln

Asp

Pro

His

His

Ser

Leu

Gln

Leu

Leu

Gly

Leau

Glu

Gln

Gln

Gin

Thr

Gln

Pro

Ala

Ser

Glu

Glu

Asn

Lys

285
Asp
300
Leu
315
Asp
330
Leu
345
Met
360
Pro
375
His
330
Pro
405
Gln
420
Glu
435
Arg
450
Arg
465
Ser
480
His
495
Gln
510
Arg
525
Thr
540
Arg
555
Gln
570
Ala
585
Pro
600
Ala
615
Gly
630
Leu
645
Gln
660
Ser
675
Asp
690
Met
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Ala

Glu

Ala

Ser

Axrg

Leu

Ala

Lys

Glu

Trp

His

Arg

Cys

Ala

Gly

Leu

val

Pro

Leu

Sexr

Arg

Val

Gln

arg

Leu

Asp

Glu

Arg

Ala

Leu

Gl

Met

Pro

Lys

His

2xy

Ser

Thr

cys

Pxo

Val

Ser

Phe

Asp

Asp

Asp

Val

Leu

val

Pro

Pro

Arg

Leu
Pro
Leu
Thr
Glu
Leu

Ser

Gly
Met
Thr
Ala
Leu
Thr
Ala
Pxo
His

val

Leu

Leu

695
Glu
710
Leu
725
Gl
740
Gln
755
Ala
770
aryg
785
Asn
300
Sexr
815
Gly
830
Gly
845
Glu
260
Leu
875
Arg
890
Ser
205
cys
920
cys
935
Pxo
50
Pro
265
Ala
980
Axg
995

1010

Val

Thr

Ile

1025

Thr

1040

Leu

Leu

1055

Leu

Gly

1070

Arg

Pro

1085

Leu

Leu

1100

Leu

Ala

Lys

2la

val

Glu

Glu

Ser

ala

Glu

Ala

Gly

Gly

Pxro

Leu

Gly

Pxo

Glu

Arg

Leu

Leu

Leu
Met
Glu
Gln
Lys
Glu
Leu
Lys
Pxro
Val
Leu
Asn
BArg

Mat

Val
Thr
Pro
Sexr
Ser
Pro
Ala
Gln
Glu
Leu
TYyr
His

Gly

Arg

Glu

Ile

Glu

Gln

Leu

Ile

Asp

Phe

Pro

Gly

Ser

Leu

Phe

Pro

Gly

Ser

Asp

Pro

Gln

Gln

Leu

Sexr

Gln

Thr

Thr

Thr

Asn

ala

Ala
Ser
Arg
Pro
Pro
Leu
Pro
Ala
cys
Phe

Gly

Pro
‘Thr
Gly

Ser

700
Val
715
Ser
730
Ala
745
Gln
760
Gln
75
Ala
790
Phe
805
Gly
820
Axg
835
Arg
850
Lys
865
Pro
880
Pro
895
Leu
810
His
928

240
Gly
955
val
970
Arg
985

Gly
Ala
Lys
Leu
Ala
Arg
Leu

Ile

Ala
Gly
Pro
Sex
Gly
Thx
Leu
Thr
Arg

Leu

Pro Ser Gly
1000

Phe

Sexr

1015
Ber Arg
©o1030

Ala

val

1045

Glu

Gly

1060

Arg

Leu

1075

Leu

Lys

1090

Leu

Cys

1105

Glu

Glu

Glu

Leu

Glu

Ala

44/68

Arg
Glin
Gln
Leu
Gly
Sexr
Ser
Glu
Pro
Trp
Pro
Pro
Arg
Thr
Leu

ala

Leu
Ala
Thr
Leu
Pro
Axrg
Leu
Ala
Ala

Leu

Gln
Leu
Gly
Ala
Gln
Pro
Fhe
Gly
Gly
Thr
Gly
Gln
Thr
Gln
Cys
arg
Tyr
Gly
Leu
Leu
Pro
Pxo
Thr
Glu
Asp
Tyr
Ile

Fhe

705
Thr Leu
720
Glu Leu
735
Leu Gln
750
Glu Arg
765
Gln Glu
780
Val Asp
795
Arg Ser
210
Glu Ala
825
Arg Arg
840
Ala Asn
855
Met Gly
870
Pro Gly
885
Lys Cys
9200
Gly Leu
815
Ala Pro
230
Thr Ala
845
Glu Gly
960

975

Phe Asp
890

Leu Gln
1005
Val Leu
1020
Arg Ile
1035
Thr Cys
1050
Arg Trp
1085
Ala Arg
1080
Asp Asn
1085
Leu Asp
1110
Val Ile
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val Gln
Leu Cys

Leu Glu

Pro Val
Leu Gly
Gln ala
Leu Cys
Asn Glu
Glu Leu
Val ¢lu
Gly Ile
Leu Leu
Tyr Leu
Arg Arg
Pro Leu
val Arg
Phe Asp
arg Thr
Gln Gln
Arg Ser
His Val
Pro Ser
Lys Gly
Phe Sexr
Leu Gly

Trp Thr

Arg
Gln
Gly
Asn
Gln
Leu
Pro
Pro
Val
Ala
Pro
Leu
TYY
Trp
Thr
Ala
Asn
Leu
Ile
Lvs
Lys
Lys
Gly

Gln

1115
Ser Asn
1130
Leu Thr
1145
Arg Gly
1160
Ile Glu
1175
Val Leu
1190
Cys Val
1205
Gly Pro
1220
Ala Thr
1235
Gly Ala
1250
Ala Pro
1265
Pro Ser
1280
Ser Leu
1295
Val Asp
1310
Pro Ala
1325
Val Phe
1340
Glu Trp
1355
Pro Glu
1370
Thr Tyr
1385
Pro Asp
1400
Ser Lys
1415
Gln Gln
1430
Leu Ile
1445
Pro Ala
1460
Pro Leu
1475
Val Ala
1490
Ala Leu
1505
Asp Ala
1520
Leu Ser

Leu

Axg

Sexr

Gly

Ala

Ser

Val

Gly

Arg

Ser

Asn

Arg

Arg

Arg

Ser

Ile
ser
Ser
Ala
Ala
val
Pro
Cln
Gly
Ala
Gly
Glu
ala
Pro
Glu
Gln
sexr
Arg
Thr
Axg
Axg
Pro
Gly
Thr
Gly

Axg

Glu

Phe

Pro

val

ely

Gly

Lys

Trp

Ser

Gly

Leu

Gly

FPhe

Gly

Met

Asn

Thr

Leu

Asn

Asp

Phe

Glu

Pro

Arg

Val

Ser

Pro

Thr

Ser

1120
@ln Val
1135
Ser ala
1150
Arg Leu
1165
Ala Lys
1180
Ser Ile
1195
Arg Gln
1210
Gln Arg
1225
Leu Gly
1240
Phe Ala
1255
Gly Ala
1270
Leu Gly
1285
Leu Leu
1300
Arg Lys
1315
Gly Trp
1330
Ser Ile
1345
Val Pro
1360
Phe Leu
1375
Gln Leu
1390
Asn Ser
1405
Phe Phe
1420
Met Leu
1435
Thr Asn
1450
Pro Gly
1465
Thr Gln
1480
Gly Prxo
1485
Ala Ser
1510
Gly adla
1535
Val Ser

Gly

Gly

Val

Cys

45/68

Glu

Leu

Ala

Pro

Gln

Leu

Ile

Leu

Tyr

Leu

Ala

Phe

Arg

Tyxr

val

Lys

Gly

Glu

Arg

Val

Asp

Asn

Arg

Ala

Arg

Gly

Lys

Pro

cys
Leu
Leu
Glu

Ala

Arg
Gly
Pro
Val
Leu
Thr
Gly
Ala
Phe
Lys
Thr
Lys
Gln
Ser

Pro

Asp
Pro
Pr’o
Sex
Arg

Gln

1125
Arg Axrg
1140
Val val
1155
Ala Glu
1170
Ser Axg
1185
Arg Thr
1200
Tyr Gln
1215
Glu Leu
1230
Asp Arg
1245
Leu Leu
1260
Pro Glu
1275
Gly Ala
1290
Thr Ala
1305
His Glu
1320
Ala Pro
1335
Asp Val
1350
Val Axg
1365
Glu Lys
1380
Asp Glu
1395
Leu Phe
1410
Glu Glu
1425
Phe Val
1440
Leu Val
1455
Lys Ser
1470
Glu Glu
1485
His Ser
1500
Glu Gly
1515
Lys Pro
1530
Gly Ser

(280)
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1535

1540

(281)

PCT/US01/23092

1545

Leu Ser Pro Ala Thr Ser Leu Met Gln Val Sex Glu Arg Pro Arg

1550

1555

Ser Leu Pro Leu Ser Pro Glu Leu Glu Ser Ser Pro

1565

<210> 21

<211> 4298

<212> DWA

<213> Homo sapiens

<2205
<221> misc_feature

<223> Incyte ID No: 2564295CB1

«400> 21
gecactgaga ggcccaccayg

cggacctgeg cttagggghe

cccagaggee aaggctgteco
atgtegagge accgggaage
ggctgecect ceggeggtge
ctecccagag teoaccgggad
cagtgeetag tctgtggecc
ttggectgga tacagtagag
ttegtocaget ggagaactge
cagecacegy, ggaggactta
acctgetget ctteegtgte
cagtcatceg cgggacgege
atctgegtga cgtggeactg
agaagaacca ggagctctge
ctggcgecaa ccacategty
gtgtgotggg tgctgetggt
acagatgctg gacctecage
gcacagcegag gggcgagtge
accctegtge ctgtgtaget
gcccgocagg cacctaccay
gcctgeacte tgtgececgge
cocagtgece ttetggotte
ggctgtgece taaagagtge
aggatcttgt gggctgcacy
acaacctgga gccacagety
tcaaaatcaa gcactccttt
tcocggggaga cgccatggty
tacaacagct agggtoctgg
tegocttcaa ceoegegecte

gteccttott
tocaagagga
acgttetoce
agaatctaga
agccccactt
gagageaggg
tagggageat
gtgtgeccca
agcegtogtag
cgeggectea
tacggactgyg
ctettectoy
cctgeactty
cacctctoea
ggcaacaagc
gagcectgty
cactgcecaga
tgccacaccg
tgeegecace
tatgagtect
cgtgecteca
acccgtaata
aaggtaggca
catgtggagy
cageacagee
geectegtgt
gatgggaact
gtggecgeay
tgcttggaac

1570

cteggatetyg
caaggagoct
gggtcgagge
cacagecgcte
ggaagaagce
actggacaca
gectgectgt
gectggatat
agggecaccet
getteecteg
agagactgeg
gctatgeact
gggeegtget
ccattgacty
tgggcgagga
ccaagaccac
gagtgtgece
aatgcctggy
tctacttcca
ggegetgtat
cctteggeat
gcageageat
coaagaccat
gaagcckcat
tggggctggt
ccctgggett
acactcteta
ggctcaccat
acatctaccg

goagaccaag
cctaggaget
tgccagaagt
cccagaagee
tgtgggetta
agccaggget
gatcttecte
tegetcagag
geagatecety
cectcaccoag
cgacctette
ggteatcttt
gegtgggget
gggactgety
gtgtgctgac
cttecageggy
ctgcacceat
gggctgeage
gggtgectge
cacagetgag
acaccagggc
attotgocac
cgactcecate
ccteaacett
agaaaccatt
ttteaagaac
cgtgetggac
tecegtggge
actggaggay

1560

gactagegta
gagagggget
taccccgeag
cgggegeget
teacaccgtt
gggacaatygg
tecttgggat
gtggeagage
cteatgttca
gtcaccgact
cccaacctag
gagatgceac
gtgegtgtgg
cagccageac
gtgtgceety
cacactgact
gggatggett
cagecagaag
ctgtgggeet
cgectgtgeca
agttgeetgg
aagtgegagg
caggeggoac
cgaocaggget
actggettee
ctcaaactaa
aaccagaacc
aagatctact
gtgacaggca

ngcegaggateg aag
gecagacteg caccotgege
gctgggageyg ctatgageca
aggagtcecce attccagaac
getggaacct getggatgty
tagectcect caagecttgy
ctgaggagga cagccctcat
ctgcagetee cacggtgcec
tggtgegetyg gaagceacceg
ggeageggct gygcagaggac
ggetgaeccae cagcaacaacd

g a
ttegtgteca
ctggaggcce
gecacagage
gagctgeece
acacagtacg
caaggagcce
caagacgtea
acccagegea
ggcgacctct
gatacgegat

acceecegeac
acgtgacgga
gegacctget
acgtgggtec
taagccgeac
cagtgtttgt
agagtcccat
teteocacgte
atgggaacct
accteaatga
tegacggega

46/68

ggcagacoge
cagctteate
agatgcttgt
ccaggageca
gegggecata
cgtetaccte
caactectee
cacctactac
ctactgocac
agacggggat

gcgocgecat
atcctgetac
gtgtactaca
ggaacccaga
ggggtgacce
acgctaacca
cgaacgctge
teccacctec
ctggtgctgt
cgeggetige
cctgaggeeg

120
180
240
300
360
420
480
540
£00
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
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agatggagte

cgactygctge

ccttgecage

teg

tree:

a
ccatccecat
ggcggeaceg
teccaggagga
aatacaggat
ccaccttegt
tggectggga
ccaacggact
tgctgtgtgt
cecectggaaa
cagacagtgt
tectecteac
tettetacgy
gegectetga
tecegggaact
aggcetggaga
gggaatgcat
tggtgegtet
tgaccegtygy
ctgggoteee
geatggecta
tggtgtecea
agacagacta
agtccctoaa
tetgggagat
tgaagttcgt
aggagetgat
ttetggacag

atccecctigy
cegggeaget
caaggtgcce
cgacatccat
ctttgagege
ggcctccage
catcctcaay
gtecegtett
ctactetgee
tgectictac
tgccaccecet
caagaagaga
tatgtatgte
gggecaggge
ggagtccaca
tgagttecote
cetgggtotya
ggacctcaag
acagecagea
ccttgetgee
ggacttcace
ttaccgeaag
agatgggate
tgtgaccctyg
catggatggc
gagcegetge
catacaggay

aaggtgacgt
gggecectee
cgtgagegag
geetgeaace
accatgeece
aagaacagty
tacgaaatca
cgatatgega
agggttagag
atccttggee
gtggggetca
aacagaacec
cctgatgaat
tecttttgoga
ceegtggoce
aaggaagcott
gtatctcagy
agecatette
ttgggggaaa
aacaagttty
gtcaagatcg
ggtgggaagy
tteaccacce
gcagaacaac
ggggtactay
tggcagecga
gagetgegge

gee ty
cacceactes
attccctgge

<210> 22

<211> 2863
<212> DNA
<213> Homo

<220>

<
aagagactge
tggectecea

sapiens

<221> misc_feature
@ ID No: 2837050CB1

<223> Incyt

<400> 22

atgatggaag
actagagtag
agcgtcggat
cgaaatcgga
ggacatazaa
ggcagtgcty
atgctageaa
tteacttttyg
cattectgea
acaatagaaa
ggaagaatagyg
caaaagatyc
ctecettatag

aattgcatag
gtgttagtaa
ccttgagtga
aaagaaaagc
ttagtgatta
caaaggagge
aacctegget
tttcagetca
gctcccaaaa
aaatatctge
atgatttatt
tagagaaata
asaagtcaaa

cggggctece
agccctcaaa
tggggagaca

cctggaceca
gggaccactt
taaagaagta
tgaaccatat

acccacctec
agtttogmaaa
ccatcaacaa
ggctggggay
cggtgctgag
acgcggegea
acagagaggc
tcocttetgeg
agtaccgoeg
agtttggggg
caaccteact
cagaggagga
cgetgeteat
tgtatgette
gggaggtgce
tggtatatga
tgaagacggt
ctgtcatgaa
gocagocaac
gatetttgeg
tgatccaaat
tgcaccgaga
gggacttegg
ggctgetgee
acteggatgt
cctaccagyy
aggagctgga
acccacgect
ccteettoag
tgectaccac
atgggggtee
ggaagggs.

cgacggcagg
aatagtgagt
gagactccoy
gaaactagee

tggtcaggtt
ctttctacac
gageececaa
caacagetey
cggectgege
caccgtggge
tgatggtatt
ctggetegag
cttgggagag
agtccacctyg
ggctggcaat
ggatgetggy
cgttettget
tgtgaatcca
tegggageag
ggggetggaa
gaatgagetg
agccttcaag
tcetggteate
geceotgaggea
ggctggtgag
tetageagec
gatgactcgy
cgtgegetgg
ctggtecttt
cctgtccaat
gggctgtoee
gageccatet
cctoctetec
cgatgcagag
agggeactga

aattattgga
cttecaacca
agaaazagea
aagggaaadyg

ga
aacggaggag
tgacacagag
gecaaaacagt
acagatctece
actagaaaac

,aagagccaac

caaggaacga
acaagagaag

cagtetgete
cacgtggege
cecteatota
atccageaca
agtaagaatt
tgtgatttga
ttaaatagat
atggegtgta

47/68

ag tcta
tgccaaccct
azaggggagc
cgggatctgg
gacagaccca
ctgacttaga
gacggeagat
gtgtgacaat
gagataagag

(282)

PCT/US01/23092

ctgececocege
aacgcegatca
agggactcag
gatttegaga
cactteacgg
tgcagcgeeg
coagyaaagy
ccaccagace
gaggccacag
gecetgotge
ggctcttgga
gggctygcatg
geccttggtt
gagtactteca
atctcgataa
cgaggacttyg
gccagoocac
tgtcaccatg
atggagttaa
gagaacaacc
attgcagacg
cgcaactgea
gacgtgtaty
atggcoccog
ggcgtggtac
gagcaggtge
ctteagetge
tteoacacaca
ttctactaca
cotgactect
ggggcacctc

ggccaggttt
gagcttgtge
gaatgaccag
cactectagy
tggtttagat
catgtcagty
tggectetge
caacacagag
gtecgaccte
gaagaaggag
tgatgaacag
gagcaagaaa
catgcaagac

2460
2520
2580
2640
2700
2760
2820
2880
2540
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3%00
3960
4020
4080
4140
4200
4260
4298
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cgcttgagac
acagatggtt
gaagagatag
geecctectg
gaaacgttaa
catcttaaaa
aatctacata
catccaacge
gaagtttaca
ttaaataaaa
taccggatte
ctggatactg
tacctgaaac
gtgaatgctt
cecaggtaata
ggtetttega
tcacaaggty
ccaccaaaga
ctttctoggag
actattetta
aaggcgttta
ctggectgtg
getggagetg
tgactccaag
ggtttggaac
tottgetttt
gggeageteo
cactgtgtat
tgtgaacttg
tgtggacttg
cactttggga
acacagtgaa
cgectatagt
ggagecttgea
tcegtetecaa

<210> 23

<211> 1494
<212> DNA
<213> Homo

<220>

tgggccactt
atgctttica
agagacaacy
caaccaatga
cgttagcaga
aggaggaage
tcagggaact
taaatgacag
aggecattiga
actggagaga
ataaagagct
actogttttg
agcacaaatt
taaagtactt
ttettttagt
agatcatgga
ctggcactta
tetcaaataa
ggaagecttt
aagctgctga
ttogacgatg
atcectactt
ctattgcate
gccacaaact
atagcgaate
tteccateca
agccaggect
ggetgetetyg
aaaacatgca
azaatacaga
ggccaaggaa
acccegtcte
ceccagctact
gtgagccgag
aaaataaata

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 23

atgtactcty
gagaaggagt
gaagtgagge
taccagaggt
cctaacattyg
gaagtggcce
gatgaagcaa
gotgttgttc
aaaattgttg
tgtggagect

acagegagga
tcaccaggea
tatgectccca
ggtgggagee
ttteccttot
aaggcacaca
gaagcatatt
acagagacct
actttggget
tecagtteat

tactactgte
gaatcttatce
gaaaatgtta
gcagaaacag
ataccatgaa
agagatecag
aaaaaggata
atatttgtty
tctaacagag
tgagaaaaag
ggatcatece
tacagtatta
aatgteagag
aaatgaaata
aaatggtaca
tgatgatage
ttggtattta
agttgatgty
tggccataac
agtgcagtte
ctrtggectac
gttgecteac
aacctetggg
gtteaacaca
tgaatggate
ctgagcatga
cataggaaaa
agtgaggaaa
gactcacggg
ctagaaggce
ggtggateac
tactaaaaat
tgggagacty
atcacgccac
tatasataaa

7474590CBL

tgagtcatca
gtacaccgte
teaccteaca
aaaggtttca
geaagtgata
getacataat
tgttcagttg
aaagcctgac
aggtgccaga
tectocagag

cgacacggag
aagcaacagg
gcazagegga
cggasaagca
caagaagaaa
geagagetgg
cataatgaag
ttacatcttt
caaagatacy
gagaattacc
agaatagtta
gaatactgtyg
aaagaggect
aaaccteeca
gtgtgtagag
tacaattcag
ccacceggagt
tggteggtgy
cagtcteage
ccgocaaage
cgaaaggagy
atccgaaagt
gegtecaata
cacaaagtgg
tgatgaaacc
cagcatggat
ggeccggeat
aaactaaaaa
ggttectgat
gggcacagty
aaggtcagga
acaaaaaaat
aggcaggaga
tgcactocag
taataaaaaa

gagctcagca
ctgaagacct
ggtgteacag
gaagtcgaaa
gagacagaac
cgagtecagy
cteagtgceca
aatgtcatag
ttecatgecty
atattectag

48/68

ccteatttac
aaaggataaa
aacctectge
agaccaatgg
tottcaaact
agagactaga
ataattcaca
tgggtagagy
tagctgtgaa
acaagcatge
agctgtatga
agggaaatga
ggtecattat
tcatacacta
agagaaazaat
tgggtggcat
gttttgtgat
gtgtgatctt
aagacatcct
cagtagtaac
actgeattga
cagtetctac
acagttectte
acaaatggeg
tgaaccaggt
tetetttaag
gaggttetgg
gasmaactgg
gcaatgettc
gctoatgoct
gatcgagacce
tagecagget
atgtegtgaa
cctgggegac
aaa

ctgtgetecag
tgageccageca
ttgetgteaa
teatgaagat
agaacattta
aggctaggty
taggctacty
ttgatgagca
ggcagaaatt
ggcteectta

(283)

PCT/US01/23092

tgaacagtgg
tteacagagg
catgggtcag
agctgaaaat
cagattaggt
aagggttaga
atttaasgat
aggtttcagt
aattcaccag
atgtagggaa
ttacttttea
tetggactte
catgcagatt
tgaccteaaa
tacagatttt
ggagctgaca
tgagaaagaza
ctatcagtgt
acaagagaat
acctgaagea
tgcccageag
aagtagccet
taattgagac
tteagcageg
gottttattt
gagaaacctt
cgtcaatygge
tteecatgtac
agatgaagat
gtaatcteag
atectggeta
tggtggtggy
ceccgagagge
agagtgacac

catgtttgag
tggeactact
agctctgaay
gcteagecac
tetgattatg
cectgaaggaa
tecatggtgaa
tggaaatgtc
ggazaaggety
tgatggceca

200

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1580
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2863

60

120
180
240
300
360
420
480
540
600
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aaagtagaca
tttgtagagt
ccttataatc
aggcagagge
actatcacat
atgaaaaata
gatgaaacta
tatgttcaaa
ggagettttt
teatctacty
aagaaaacac
attigtttac
caggcagasaa
acacctaggg
tgctgeacgt

<210> 24

<211> 2341
<212> DNA
<213> Homo

<220>

tatgggeett
ccaccettgte
tctotaaaga
caactgcaca
tteattecaa
ttgggtttca
tggctacata
caaagttaat
ctectgectee
aagaacatca
ccactatggg
tgagaaacac
agacttcaag

gggggttett
agaaattage
cttaaggage
agacctocta
tggagacacc
tgtgeaggac
taacttactyg
gaatccaggy
taggagaagy
attaagacaa
cagaagt.cag
ttacatagat
tgatccagay
at.

ttgtattata
aaggaagttc
atgataggcc
agtcatcecat
agetttcecag
attagagaat
agagctgagg
atgecacett
gccagtgaac
actgggggga
aaacagaaac
acagaagaca
azaagtgaga
agaattgtag

getg
tgcctcaaaa

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 24

atgtcaggge
cgetgeegee
cggaaggecyg

tggtgetgat
geegtegeco
cegeegecgyg

aaaatgtceg

7474594CB1

getggeggey
aaggaggatce
agygagegayg

geecegy
gcagcegoag
ceteecctetyg
agtgggggag
aaggtgctga
ctgaccaggy
aagatggagg
ggctgtggea
gecgacetge
ggcaagcaga
atcaagectt
ctggactteg
aatgtggeey
gagatgggoe
ggccagetge
tatgagcace
attgecagece
aacagcatga
accgatgeea
geageoatgt
accgaggatyg
ceegggagge
cctgaggetg
ggcaaagtaa
ccagecttgt
tgcectgect
tecatectetg

cgggcacaga
getggeggat
gggagcagge
amaagatcgy
agaatgtgge
tggecgtget
ggaacgagaa
geegtageca
toctiggagte
caaactttge
ggetggeccy
ggtittegagy
goccacgacga
cctggaggaa
ggatgctget
tegactactt
aggagaggog
tectgtecac
ttggggtogt
tgctacaggy
cetectgaggy
aagtctggga
ctgecgecag
geccctgeee
ckgttteceg
tetoctteac

tgegeeyg

gcaggtagat
gcagtgecta
cgacatecty
gggeggaggc
cctoaaggtg
caagaagtty
gtttaactat
goegegagge
catcgaggco
catgggcagy
gcagtacace
aacggttoge
cctgtggtec
gatcaaggac
gaagcacaty
caccaagece
cattgecegag
gagecacctet
caatgtgacy
agagcacctyg
getgggecee
ggagacagat
ggcgaagage
tgttectect
gtcectecce
cotgaggaga

aggagtgtge

cggtgeattyg
ggggecggge
tcacceaacy
cgagetgetg
ggccccctea
geggeegeee
ceggecaact
tttggtgaga
gagtcagece
caagggaagy
gtagtgatge
accttcacge
atccactetyg
ctgeectoea
aacaccacgy
tatgectcag
ctctictaca
aaggaacagg
cegteagagt
gactaccagt
zatgaggoct

tggtgacagyg
tacaagggag
tgttattggc
ggcttcagga
accctgacat
cattaaaaca
catgtcagga
tecctteagt
cttcotttaa
caaatgccac
gtgccatgac
geagettity
cttcaactte
catgeatcca
atccocaaaa

tgggecagete
cgggecggga
cegeactgag
cctcegooge
gggcaggeoe
ttaaggacga
acgtggtcaa
tetacgagge
agcagcccaa
accatgtgtg
agctecaggy
tgagecaccac
tgggettect
cctacaggaa
gggatgtgeg
tecaatgecoa
tgctggtgga
tagggatgat
tecacctett
tgatcatgte
ttgactggga

(284)

PCT/US01/23092

gatttttcea
gtatgaaatt
aacaaacgca
aggggaaaag
aatggcagee
cagaaagttc
tgatggcaat
aacagactct
agtattagte
ttttecacce
tgecectigt
cactagetee
atgccctcty
gacattgtgt
gtga

ceegetetge
tgatccegggt
cegeaaceye
cgcegeages
ggcggacace
aaccaacatyg
ggatcgctgg
catggacctg
geaggtecte
caggtteatt
ccggaaccty
attgeggctyg
gcaccgtgac
gtgctatatg
geecactegy
caagaacegd
gtttgcagtg
caaggagaag
cetggaccac
agtgtttgag
gaaggcagge

a oo

ccagtgecty
agtgaccagg
agtcaccace
gtcaaccygga
gtgggtggee
aagcacccty
geactagect
ccateegece

49/68

g
gggacctget
agaatgcacc
ttgteecccea
acaaactceg
ttttetetea
tecccggoca
cgetgtgtet
acageegact

g
cegggagaac
cccaattetyg
cceegggggt
gatcaacatc
cecccegatie
tctgectget
tccatcatea
catcagcece

720
780

800

960

1020
1080
1140
1200
1260
1320
1380
1440
1494

120
180
240
300
360
420
480
540
600
60
720
780

@

200

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
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agctcatgge
atgggggtec
tetetgeget
cgagtggage
cceteteoege
agaccctggyg
agagacaggg
acgtaattogg
gtgaggggey
a

<210> 25

<211> 2552
<212> DNA
<213> Homo

<220>

actcecctet
ccagctacce
accggagggt
tacctgagag
cttecacgtgg
aagtgetgag
cctygggagaa
gtgagtgcay
agttggttogg

saplens

<221> misc_feature
<223> Incyte ID No: 7477585CEl

<400> 25

cgeggtgtet
gcaagactty
catctttaaa
tgaactgace
tataaatgaa
taagtgtgty
atacgbgott
caagaaagce
aaatccaaat
cccagecatt
ggagtactgt
aatcttteca
catgeatgag
taatctectt
ggccacaact
ctatgacaca
gaatcatgea
cacaccttct
gaacaagaat
tgagcageta
ggattgtcag
gactctgagy
gaagctccag
tgaagazaat
tgatgtacte
gggaagactt
ggaatctgat
cotecacgaa
cccagaagac
agagagtgat
tgagggatce
caggtgttty
ggctgaagac
gaaacgeaty
taattacctc

ggegetegat
ggcagccceg
ataaggagaa
aacactggat
tgaaccagtt
agtggatcaa
caacaaaaac
anacgaggay
gaaactgtac
gteaagttce
gagggecgay
gaaaatcaaa
aggaggatac
aaaattggag
ttaactggaa
aagtecggaca
ttegetgget
ctecctgaga
ccttecattaa
cagaacctaa
aaggaggcty
gecactgtcag
geggetgatyg
agcaaacgaa
catgasaaaa
tettgttcac
gaaccaactt
cttgaatcaa
ccacttgtgg
gaggaggaay
cagcctgett
gaaaatgtee
atgtocccag
agggaatcag
aagagagcaa

cctgcagage
agtgegtgee
gaacagccct
gaggtgggte
ctggtctgga
agggttatac
ceagtggggy
gctgeaggag
tgggtgtgty

gagtgtoggtt
ggcgcegete
ttactgagtg
gaatttgacc
ctcetettgtt
cagacatitc
ttggcagtog
aggaattaaa
aggccaattt
atgcaagttt
atctggacga
taatagaatg
ttcatcgaga
attttggagt
ctcceeatta
tctggtcact
ccaatttcott
gatatccaaa
gaccatctge
tgtgtagata
cteatataat
aagtacagaa
agaaagccag
tgcaagaatt
cacatttaaa
cocaggacga
tagagaacct
ttgtagagga
ctgaagagta
aagaaatage
acagaacaaa
tgggttgcac
gaccaccaat
ccatgcagaa
ggcatcagaa

cectgtgtgyg
ccceccagact
gagtcagaaa
tggggccagg
ggaaaagtta
ttogggectogg
atccagagag
ggacaggtygg
tgcttecaga

gceoctagtt
cgaccacgac
acctgaagga
atttcttagg
tggagcaatyg
cacttatcea
aagttttgga
ggtacttaag
ggaageccaa
tgtggageaa
taazattcag
gtttatccag
cttaaagtca
ttctegactt
tatgagtcet
ggcatgeatt
atccattgtt
agaactaaat
tatcgaaatt
tteagaaatg
taatgccatg
aatgacgcca
gaagctgaaa
gagatctegy
aggaatggaa
ggatgaagag
gecctgagtet
tgccacatct
ctacgetgat
gt

aggaggaaca
cecccacaac
ggctgtecac
ggcatggtty
gatgtgtgge
ggteagacte
gtecocggete
ggcgeatggy
atctecttcte

tgaggcctge
agggaaagga
ceocetttteag
agactggaat
ctgaaattcc
aagaccttga
actgtctatc
gaaatatctyg
ctecteoteca
gataatttet
gaatataaac
ctgetgetgg
aagaatgtat
ctaatgggat
gaggctctga
ttgtatgaga
ttaaaaattg
gceatcatgg
ttaaaaatcc
actctggaag
caaaaaagga
agagaaagga
aagattgtog
aactttcage
gaaaaggagg
aggtggcaag
cagcectatte
gacctiggat
geatttgatt
e

(285)

PCT/US01/23092

gagecgagge
cccagtoegt
gdeggacggy
gggcccaagy
ggaggtgggc
agttggggeo
atgccaggaa
cccaggaagg
ctagagacta

cogattacec
accttaatcet
ctggazagte
gttaagttte
aagaggcage
ttgcaagaag
tggttteaga
ttggagaact
agctggacca
geattatcac
aagctggaza
gagttgacta
ttctgaaaaa
cctgtgacet
aacaccaagyg
tgtgctgeat
ttgaaggtga
aaagcatgtt
cttaccttga
acaaaaattt
tecacctgea
tgeggetgag
aagaaaaata
agctgagtgt
agcaacctga
gcagggaaga
cttecatgga
accatgagat
cctattgtgt
aaatcagga

ccaacaggac
ttctectagac
tttcaacagt
gctggggaca
tgctagegaa

50/68

agtgatatog
acaaagacca
gtgatggaca
gaagtatttg
gcagagatcc

aagecgttgge
tcaccaccat
ggaccaagat
aagaggtota
gegagtgttt

1860
1920
1980
2040
2100
2160
2220
2280
2340
2341

120
180

300
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ggaaaaagty
agagcagtty
tatcaaazag
agctgaacte
ccteatecaga
cataagtgtt
aaaagcattt
tgaccgggoa

<210> 26

<211> 2176
<212> DNA
<213> Homo

<320>

gtgccteaag
ctgatcacga
aagcagaagt
tattatgggy
agtactgget
atttggacta
cteteatgty
gaagccogtgh

sapiens

<221> misc_feature
<223> Incyte IR No: 7477587CBl

<400> 26
cteacegece
ttetgetgty
gggacecgee
tecaagegeac
ctcagttteoe
cgecagagte
gecgectteoa
aagggcgect
ctoaaggtyyg
gagcgtgaga
cactttgetg
geccacgtge
ggcctggtea
ctcagtaact
tgy

teccecaccag
getceccagt
agcagggagy
tgtggoggag
cgetegageg
cgegeatgga
tgcgagacce
teageogety
tgccgtgtag
ttgccctoca
accgogacca
tgagggcgey
geggectgeg
tettecttaa

ccagcgacty
tgggaaaaga
teaagtggac
aatggataca
tctttagaga
taccctgaga
cgeectoagy
getetteatt

ccceageate
gcccagggee
acccgaaaty
aagcccecgy
goeacggage
gececggocy
gggcteggge
ctacaagctg
cggggctogy
tagecegeety
cgtgtacatg
geagatccty
ctacctgeac
caagaacatg
cegetg

tteatggect
cecegeteace
gocgagegge
ccagacegge
ctgggcagga
cectteacge
gagtgggacg
cacctggteg
gagcagcage
ggctaccage
cggaggtatt
tgctacatge
ctgggegeca
gaggagggga
tteetggect
ttcagtggag
ctctgggage
tgegecceca
tgcccetgag
cattcctgty
tgggttetty
teattaaaga

gg
cacccetgte
tgtctgccaa
ceagectgga
tgoccggooca
tetteeggaa
ctasagagyc
gegagagete
cacaagggac
ccatectetg
tettggacgg
tattaagcac
ccaactgegy
agctggeceght
cectococaa
ctgageacge
teceggecca
aggggtocee
ceaccggaca
ggtcagagty
gcteecccag
cettgtyggea
caattc

ggagatgtac
tgegegeege
ccacctgetyg
ctectgecac
gotgggceay
ctcgggtoca
cctgtetgey
cctgeagagt
ggeoccccaaa
ggggegeacy
ctactgtgca
gaggctggaa
gctgeagete
acctgtgcca
cctgetgetyg
actggtgcety
tggcacctee
geacctteac
gacccetgea
aggggctgte
tgactgttca

ttttgaagty
acctactete
aaatttatgt
aaagcagage
gtagtaagca
taagettata
gettecagea
at

acaaacgctg
atcaagccce
geacacattc
aagcccccaa
ggccgoageg
cggegacgge
cgcegtgtaca
acagacatgt
gccgggtygge
cgaccecgea
gtgctggagt
acggagceag
cagcggtgea
gaggtgaaga
aggtacacgg
caaaacatce
ctcatecgtge
caggacgact
agtccccoca
cggetgatea
goagaaggtg
aaagaggttc
gacctggecy
tgggtggatt
ggacggcace
cacctacagy
geattegoce
tttgcegget
cctgectggac
ctgttecageca
agtggegagg
tactcectgy
cacgcectee
tggtagtgece
ctgggggaga
acccagactt

51/68

gaccagctceo
cagaaccate
gaaaattcat
teccatetty
tggctgecta
gatcaagttt
ggattgagte

ggcttetectg
aggttttcat
agaacgtega
cccoeocacge
cggtggtcte
gcaggagtcg
ggegegggaa
ccaccagege
ttegeecgea
acategtgge
actgcageeg
aagtgegega
tcoetgeaceg
ttggagacct
tgctgactgg
gtgagggeca
accteootage
tcttcacaca
tcttegecat
cccagtgecg
ggccagaccc
cctgectgga
ccacacagga
atteccagcaa
cacatggeccee
tgetecctge
tgagggatgt
gcoctgeggeg
ceggectetg
atgggatggt
gtgagggttt
acgtcoccgeg
gcatgctgea
agggaccoag
getgggggge
tgctgggate

(286)

PCT/US01/23092

tgtactttga
tetaggcaac
ttaacatata
actttcaatt
tgcttggagt
ggctecctiy
accctgacga

cegotocgaa
gtgggeecea
ggctcatace
gogagagage
ggcceggety
ceecectggte
getgategge
cgtgttegae
gggaaaggty
tttccacgga
ccagtcttty
ctacctgegg
cgacctgaag
gggactggeg
caccccacee
ctaccocgaa
acccaaccey
gggtttcact
acccccgeet
gecaccctge
tgactcecatg
aggecccate
ceccctggga
atacggcttt
tgcgaceece
ctgecaagtg
geceggectyg
geggctgegy
cctectgege
gcaggtgage
geagetcaae
gagecacgge
gagtatctag
gecteccattte
acacgggagy
tetteotitt

2160
2220
2280
2340
2400
24860
2520
2552
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<210> 27

<211> 4277
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature
<223> Incyte ID No: 7594537CBl

<400> 27

tgtgagcaga
cttactgtge
cteteocggaa
ctgcattctt
ttgcatattt
geatagacct
cteaccacca
caacttcaga
catggtaatg
aaactattca
ttcatgtcat
ctectatcag
ccigeaaata
ctgcttgaaa
gatgggaatg
gttgcagaat
gaagaaattg
atgacaacga
cagcacgtgt
atgctgattg
gagecgetgty
aacactgatg
tgccacasad
atcacactge
aaggaccata
tcaggagttit
cagcagcoaa
gatggacaag
aaccecaaaa
aatcctegtc
cgtgatgtte
ttggattgea
gggactggea
ctgatgasaa
tttgaagtca
aataattact
gaaaaacacc
ggcacatetyg
tgtgatggag
ataccaagca
cgacgaatag
aagtttgeaa
atggagatgg
tactgegtgy
atgeagacce
ccgecteocaa

gttettgaag
cgggagegty
aagcagtgge
taacacatta
tgaaagecctyg
ctgcgeaaca
ccatgacaaa
aatatgctga
gtgtgetige
tgaagacatt
ttagcaacaa
geggtetgag
cgtgttecce
gaggaagacc
gecttectgga
accttgagtg
actatgateca
ttocacttet
ggcgactgaa
gcgtggggaa
tggctegage
tcatgcoacca
ctgttaaaty
ataataaatg
ttttaccace
cagttoctga
acaaagtgat
gectgeaggt
gtggtggasa
aggtttacag
ctgactteag
tagaaaagge
atgatctage
ttectaaaaga
tacctaatga
ttteccattgg
cagagaaatt
aaactttete
tacagataga
tgcatggagy

'
ctcecactect
tgaattggaa
tetegettea
ttgaaattac
aggtatttta
cctgaataaa
ccaggaaaaa
gtattctaca
aaagtataat
cctggaagce
gtttccteat
aatgaataaa
agaagtaatc
tgaggataag
cagctoggag
ggatgteact
tgatggaace
tgtgeteoctg
gcactttaac
gcagggecte
acctecetet
ttactgggtt
ttaccaggge
tgettoteat
cacaacaatc
ggaaagacaa
tgacaagaat
cactcctgty
acaaggagaa
tctttectgga
agtgttagee
caatgtagge
aagatgecty
cattgaaaac
caaagatgag
cgtggatgee
caacagtaga
agccacctge
trtaataaac
atccaatott
gtctgacaa

cotggggaag
aggatcctga
gagatgeget
aagcatccaa
teatgaaaca
gaatettita
tgggcecacc
aagaaattaa
cctgaaggga
gagetteety
tctagtecaa
ggtgccatca
catctgaagg
cttgagttta
ctagaaaata
gaacttaate
gtgtetetgg
garttagaaa
aaacctgect
tgectgttect
tgcatcaaga
gaaggtaact
ctgacaggac
ctanaaccty
tgtecagtgg
tecaacagtga
aaaatgcaaa
cctggtacte
cgaatttaca
aatggaccaa
tgtggtggag
aagcatecte
cgatggggag
agcacagaaa
aaaggagacce
teccattgeac
atgaagaaca
aagaagctac
atctetectog
tggggagagt

aggaccaccy

cecgagetgtg
gaactggcta
cagctttege
ageagtttea
tgccatgtgg
cctggtatgt
teagecctte
aggatgttet
caatagattt
atgatttcac
tggtaaaaag
cccctececcog
acattgtety
tgtttcgact
tcatcagteca
caatccteca
aggaatggat
ataacgtgaa
attgcaacct
tetgeaagta
cctatgtgaa
geccaaccaa
tgeattgtgt
aatgtgactg
tactgcagac
aaaaggaaaa
gagccaactc
acccactttt
gaaaattcca
tgccaggott
atggaaccgt
cagttgegat
gaggttacga
teatgttgga
cagtgcctta
acagattaeca
aattttggta
atgaatctgt
aaggaattge
ctaagaaaag
t ty

(287)

PCT/US01/23092

tgggagectt
gteecagtte
ctgcatcaca
tgtggacaga
aatctttgaa
gacagagctt
ggaatttice
tgaagaattc
tgaaggtite
tgcacacctt
taagectget
aactacttet
ttacctgtet
ttatgacacyg
gatgatgeat
tgaaatgatyg
tcaaggagga
ggatgatygga
ttgectgaac
cacagtccat
gtecaaaagy
gtgtgataag
ttggtgtcag
tggacctttg
tctgeccact
gagtggttce
tgttactgta
agtttttgty
gtatctatta
aaacttttte
gggetgggtt
tetgectett
aggtgagaat
caggtggaag
cagtatcate
catcatgaga
ttttgagtte
agaaatagaa
tattttgaat
acgaagccat
ttg

gtcaagatct
ggcamatata
teateaggac
catgcacaat
aaaccggttt

cagtgaccag
cacaggcectyg
gagcaagtet
aaaaattaca
attctgetee

ctgetggagg
aaaagtgctyg
ctgccaatge
cacaagaacc
ctegteaaaa

52/6¢8

tggteggett
geeggegget
aaattgatgg
aagccccaat
ggacaagaaa

ggaaggagee
ggcteagtge
ggagccatygg
getgatggge
ccgaagcaag
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gaataatecct
catatgctygg
gtttaacagt
cagtttttat
atttttggtg
cecttttacta
gtgattctea
taattgcaga
aggagaaact
tacatagttt
ggtttictea
ccagaaataa
teectttetge
tttaaactat
agasataggt
taattttgtg
attcteacct
tttettgett
acacttgaag
taatactgag
ceactoccat
tgaaggtott
ttttetitta
taatattgtt
tgecataagg
taaagtgcta

<210> 28

<211l> 2616
<212> DNA
<213> Home

<220>

gtgttgttte
anatctttga
ttttgttact
aggcatcttt
catgecattce
acctgtgaga
gtgtgattcc
ttgetatacg
tttaattcga
ttctteoaaca
tgctgaaaaa
gtgaaaacat
atgagaatct
gtgectaate
taatgeataa
atgactaasa
tteacagaca
tttteagtca
gaagtaaaty
ctettggaay
ctttatgaca
catggcatag
gtgttteatt
cattcatatt
aaazcgagty
atgattkt

saplens

<221> misc_feature
<223> Incyte ID No: 70467421CB1

<400> 28

atgtacacta
ccgeacacgt
geteggtgta
agactgttga
cttacaggca
catgacttac
gagaaagtay
tetataggty
agatctaaat
catcgagace
gattteggtt
cctececatacyg
gtgtggagte
caaaacctaa
atgtctacag
ggcactctag
cteaaaccat
gtgggaatag
gaaatcacag

ggacceecatt
cacatggaga
gaaactctat
aaacaatcgg
gagagaaaaa
caaaattaac
ttaacatatt
aagtatttga
ttagacagat
teaaggetga
ttagcaatga
cagcacctga
tgggagteat
aggaactgag
actgtgaaaa
agcaaatcat
ttgttgaacc
gatattcaca
ctacatattt

actcttagaa
accatttcaa
aagctaatgt
gcatgaagaa
catagatttt
aaaaccegtyg
aattattacg
ttteeottit
agattttatt
tettaactet
tagaacgegg
gttacttgac

f

attgaattag
gtcteectget
aaaattcage
agcagaagtt
tacatctece
aaacatgaaa
aagcactaat
agaatcagtg
aaatagttga
tctgagtgga
tttttatttt
agtcaagtgt

tcataacca

cataattggg
catgcaaaat
tattagaaaa
tacctgaagt
acccaactct
aaggaaatac
cagtaacget
tatcagtgac
ctacaatacc
aatasaaata
gettaghttt
ggtaatatygg

accaataacg

aatgtgttte
ttaattaage
tgetggaaay
gacaataagc
tttataaata
attgtatcag
cgaatcatge
tttcaaatgt
ttggagtete
aagcectatga
gacctgeatc
cctgaactge

gecaacggtg
tygggegtoaa
agcectectgt
caaggggaat
tgttagaata
tctagaaaag
gecaaaccty
ctattiggtt
tgtgtctgea
aaatctatiyg
atttactgtt
gctettecag
tttatacaca
agagagagta
ccttetcaaa
gaaggacagg
agagctagac
agaagaaatt
gttattgggy

ccaccaaaga
attgtggage
caagtgagtt
cagacaacac
taggtgtaat
trtatttcta
atgcaattag
ttatttggaa
tgactgttta
tgtaaaatga
tcatcattge
atgatttatt

aatgaacgag
gaagttacct
goagatgaac
tttgcaaaag
tccaaagaaa
aatecgataca
gaattcatga
gcacatggea
gttcaatact
ttagatgceg
ggcggtaaac
ggcaagaaat
ctagtcagtg
ttaagaggga
cgtttectgg
tggatcaatg
atctcagace
caagaatote
agaaaatctt

53/68

tteagaaaac
aaatttaggg
gcccattaat
aatcaaagct
ttttcatgga
gtataaatgg
ctecctecte
acaacagect
aagaaatcac
aatgettetg
atgttttatg
agtttctecte

acactgaaaa
ctegtaccag
aacctcacat
taaaattgge
ttgataattt
catcagtaac
ttgaattett
ggatgaagga
gcecatcagaa
atatgaacat
tegacacgtt
atgacgggcee
gcteacttce
aatacagaat
tgctaaatce
cagggcatga
aaaaaagaat
ttagtaagat
cagagcetgga

(288)

PCT/US01/23092

ccatggaaca
catggaagtyg
tttattgtet
gatactgeat
tcceccaattt
catgggaaac
acaatgatca
ctatgacttg
ttgctatata
tcaggcataa
ctttttaatt
caagectigt
aaatagaagt
aatgctigag
ttectgtgat
tatgattaaa
caatagatga
tcagttaagt
gtacctgtaa
ctcacctact
agatcactgt
agaacagtac
agcagtcttg
ttttcaaaca
cactctgeat

cgetgtattg
cagotceagga
cggaaactac
aagacatate
tctaggaaaa
aacagaagtt
tgagatctac
aaaagaagca
acggatcgta
taaaatagca
ttgtggcagt
agaagtggat
ctttgatggg
tcccttcotac
aattaaacge
agaagatgaa
agatattatg
gaaatacgat
tgctagtgat

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4277
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tecagttcta
agtactggee
agacgctaca
agtcagaccea
agtggcagtyg
agtaatccta
aacacagcat
gctgatagac
actceagttyg
ccaagaggea
acatataatg
actcgaagec
cttecaactyg
gagcaaaaag
aaaaccacta
gccaataact
gggeacgegyg
ctgaacgggy
teccaaaatty
attaaagtgt
ctgcatctte
gcggeccteg
aggggagght
cagtggtcte
actteceett

<210> 29

<211> 1253
<212> DNA
<213> Homo

<220>

gcagcaatct
agtctocectea
gtgaccatge
geactgcaga
ctgttggagg
ataaggcgga
ctggtggaat
actcagtgat
cttecaacaca
ctgccagteg
geectoctge
gaggctccac
aatatgagag
atgaaaacaa
gttcaatgga
gegactatga
agaacctogt
tceggtttaa
ccaatgaget
tttectgaac
taaatcatga
agccgetega
ggggggceteo
ccaggtgeca
gactcatatg

sapiens

<221> misc_feature
«223> Incyte ID No: 7478559CBL

<400> 29

ctggeccete
geegoggete
cgegegegte
aggagaagyc
cogtegegta
tcateccagga
atggcatcac
tggteegggt
acttcocaget
ggctgtgcta
ggcttttoag
gcoctgecoaa
agatcaacco
cctggetgaa
tgctetgeaa
aatatgctyg
gegtgaatga
actactacct
acgtgcaagt
tccagaacea

ctctaccact
cgagggggty
cttteacctg
ggcggacage
ctteggeatt
getgeggeeg
caacaagcty
gtatggggag
getgegagea
tgagtacaty
gttaatcgee
gcocatecte
cageetttet
ggagcatctyg
gaatatcatc
ctacaactac
gogtggattac
geaggcacaa
caacaaghttt
gtactecace

tteacttget
ccacaaagtyg
tggaccaget
tagtgaccte
amagggaatt
tattcctgaa
gacacgacga
tcagaatgge
cagtatcagt
tagcacttte
ctcteoccage
taatctettt
gaacgggaga
agaagcaaayg
tccocggggac
gcagagggag
gecagtgggaa
geggatateg
aaagctgtaa
actgatggaa
aattaaagtc
goegaatteg
ttecctteag
gacccaaaag
ttttaacatd

cecactccet
gggctgetgg
aggaggcaca
gecagetgee
tcegtogace
cattggaaac
gtggcctget
cggacggage
cacagctgty
cagggtgtyg
ttagaaatgy
tggcacaaga
gcagatgtce
teccagetgy
tatgacagea
caagebttty
tgectgtace
aaggggatay
geectggegt
atcgactttg

aaggttaggce
cagagaagty
attecttetg
aaagaagatg
gctecageca
cgcaagazaa
aatacttatg
aaagaaaaca
agtgcagoca
cacggccage
ctgtcoccatg
agtaaattaa
tatgagggcet
cetegateoce
atgatgegog
cgettettge
atggaagtgt
gggacatcca
cccagtgatt
atgtatagaa
£

cgageagtga
tttettcaag
ttgtggegta
gaatttecte
gtcccatget
gctecactgt
tttgeagtga
geactattec
ccccagateg
cocogggaacy
aagccacacce
ctteaaaact
caagtcgeaa
tacgettcac
aaatccgeaa
tcttcotgegt
gcaagetgee
tagcctteaa
atgatgtaaa
taatatttag

(289)

PCT/US01/23092

tcteaacaac
ccaaaagcaa
tcogaaaagy
ccggaaatca
tgggaatgea
ccctagtagt
gagaactaca
tgatcagaga
aatccgette
gcgaacegea
attgteccag
cacaaggagy
tgtatctget
ctggagcaty
agtgttggac
ccacggagat
aagactgtot
aaatattget
ttaagtagea
goaataacgt

gctecgaggat
aacttgaagt
cttttectac
aatttt

cgcoggacce
gaatggetgt
cgececttgcoa
gagagecges
cggacgacat
cecgageaagh
atgtggagga
tgctggtygga
ccoccaaact
ccetggagee
caaagattca
tgcacaatta
ctaaggtaga
agtcccetgt
tcaaaggtca
acattggcaa
cggegeggga
cegtgacecee
cteactteott
atttccteag

54/68

teagtgggty
ttectoccact
agtgataccce

cccegacgdy
geococtteg
gcagtgctcea
gggacececyg
cctteceggy
teggaccaag
ggacatgcag
cegggagaat
ctactgcace
tgagcacate
tactatccac
tttoacgett
gotgttggaa
gotgttttot
cgtgeggtte
ccatttcaat
gacccagetg
cagggaggty
ctgggetete
gtacgeagty

agagggaaga
geckeetete
ttatattttt

gectagegtct
gececteage
toggggeatag
agggcegecy
gcecetgegee
cgettcatgg
gactgegtge
gaggtcagaa
ttecagaatg
cgtgageece
gccaacggca
gtgaagaacg
cgggagetyy
cacaatgacc
attgactatg
gagtttgeag
cagtggetge
cazaggetot
tgggcectea
atccgattca

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2616

120
180
240
300
360
420
80
540
60Q
660
720
780
840
200
960
1020
1080
1140
1200

'S
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(290)

WO 02/08399 PCT/US01/23092
accagtactt caaggtgaag cctcaagcegt cagccttgga gatgccaaag tga 1253
<210> 30

<211> 1790

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature
<223> Incyte ID No: 1698381CBL

<400> 30

tttaagaagy agttccctta taggagatgy aagaaacgge cattaatccog gggactttit 60
atgetggaaa caaacctgaa ggtacaggtt cggeccggaa gttataccea ccoaagagaag 120
tatgtecgga attgtaggott ctgcagteac tgacttcaag aatgaagecg cggacccteg 180
cggtgecagea ttgtactgea agtcaatcga tacaataatt taagtcactt cagctataat 240
ggaaaagtat gaaaasttag ctaagactgg agaagggtct tatggggttg tattcaaatg 300
cagaaacaaa acctctggac aagtagtage tgttaaaaaa tttgtggaat ctgaagatga 360
tcctgttgtt aagaasatag cactaagaga aatacgtatg ttgaagcaat taaaacatce 420
aaatcttgty aacctcatey aggtgttcag gagsaaaagyg aamatgcatt tagtttttga 480
atactgtgat catacacttt tasatgaget ggaaagaaac ccaaatggag ttgcetgatgyg 540
agtgatcaaa agcgtattat ggcaaacact tcaagotett aattictgte atatacatas 600
ctgtattcac agagatataa aacctgaaaa tattctaata actaagcaag gaataatcaa 660
gatttgtgac tteogggtttg cacaaattct gattccagga gatgectaca cegattatgt 720
agctacgaga tggtaccgag ctectgaact tettgtggga gatactcagt atggttctte 780
agtcgatata tgggetattg gtitgtgtttt tgeagagete ctgacaggee agecactgty 840
gectggaaaa tcagatgtgyg accaacttta totgataatc agaacactag gaaaattaat 900
cccaagacat caatcaatcet thaaaagtaa cgggtttite catggeatca gtatacctga 960
gccagaagac atggasactc ttgaggaaaa gttetcagat gtteatcchy tggctotgaa 1020
cttecatgaag gggtgtctga agatgaatce agatgacaga ttaacctgtt cocaactect 1080
ggagagctee tactitgatt cttttcaaga ggcccaaatt azaagaaaag cacgtaatga 1140
aggaagaaac agaagacgcc aacagaatca actgttgoct ctecataccag gaagccacat 1200
cteecccaca cebgatggaa gaaaacaagt cctcecagtta aaattitgate accttecaaa 1260
catttaggaa aatgttcttt caagtgeaaa gtaatttaat atgtacacat tttgtacaag 1320
tgagatagga attcteagte ttteamatge aaatgageca tatgasaatt aagatgectt 1380
ctagaattgt tttggctetyg atcattgetg attcctttec ccatgetttt acatgecaac 1440
tttatectttt agaatatttt ctttaaatgt tataaagect aaaactgeac atatggaaga 1500
gacattttea atttcateag agcageccct cccgaggeta totatatgga gaatttgtga 1560
gottatactt ggatttatga aaaagattta catgtgteat cttgctteag ctgaccacat 1620
aatttcttaa ageaatatca aatagcctge ctcactgttt gtgtaagaaa tgacatatgt 1680
tcctgoatgt gtaatteata cttattgtaa ccaggtetgt tgagtatige tggtatotta 1740
tactgagtaa atatggtgta gamagggaac tttgaagggce tgcagatteg 1790

«<210> 31

<211> 4132

<212> DNA

<213> Homo sapiens

<220>
«<221> misc_feature
<223> Incyte ID No: 7474637CB1

<400> 31

ceeccgacty tettggtgge agaggugact tttattcage tygaaccgeg cggegaggee 60
caagtgtcte tggagagatt cggggtteag gaggtggegg gtygcacccaa gggtgetggy 1320
aggaagceice aggttecccat tettccccag ggatcggegt tgcccctoct cgeggggata 180

§5/68
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gtctagggea
cagagcoocac

acggaagatg
cegcetgaceca

gcggeggegdg
acteccgeege

agt

cggecgeegy
attcgtctga
coteggggea
gttetttecea
caaaggactc
aagcaagcac
tgctgtgtge
agaccagaga
actggtacge
ctggagtcac
gtgcagtgag
ttatagaaga
taagtgccaa
ggaaatgect
tatgtccact
attccgatgy
teaattetaa

. taaatcegge

tteagaagtt
ttttgtecaga
tgggtacagyg
cececagettee
ggagtataat
cagaageato
caaaaatcct
aaactgtaaa
cegttgtage
tgctgcagge
tecattgtgga
ageagettgy
teatgttgeg
aagttatgga
acagcacaga
taactgttaa
ctgattetght
ccagaataat
ttatcaacaa
ctgatctaga
ttggattaga
aatgcaggag
tacagagatc
thectcttce
ctaacttttg
agatcctgga
aactgcagea
aaggagteec
ttgtgcacaa
aatcttggga
acatccatca
aggctgeaga
agcaagaact
ggtgeccgga
tgtataatga

agccggegee

g
geggtcacct

cegggcacys
ccocegeecggg
agcaccaccc
ccgeegetge
ga 2

gatccggacce
aaggtggaaa
aaagtctetg
gasaaatget
tgagaacaga
accctacgag
ctgcteeocac
ctecccatgge
agcaacaaat
tgaagatgge
gtgtygctgte
ttggtgtaag
tggtcaatgt
tttctgtaga
gagtggagat
tcaggtgttt
tgacaattte
aatcgataag
aaatgacctt
tcagatccta
gacatatgaa
tgaagaattt
caattctgat
ggacttcegtt
tgatgoegty
tttgcacaca
agaagatget
ggatgacgtt
ggcaaatagt
tgacccgaca
sacagatgaa
aactgcacct
ccotggteca
ctgeccaggt
aatgttacty
tteccgtagat
tgcaaaaatt
ccgaactaaa
gtacaagaat
cagcttgeaa
gggtggaact
agttgtageca
tecatcgaata
agtgcaagtyg
aaacagagca
agataagcay
cgccattgac
ggagcteatt
ggcccatget
gagtcttaca
aacagaatct

aagaccagta
aagcgatact
atatttgatg
aacaacagct
aaggagatgg
gtggccecagt
geoccgaccea
ctgtectgeg
aactgtaaat
gtegegatge
tgcgacazaa
acaatggtac
aaagtatcta
gcaacatttt
aatcagggag
gatttaatga
cggattcttg
ctecaacttga
gececgagtte
gagaaactgg
ctcaaattge
tatatgacga
gaacatgeag
gccaaagtag
gccagtaaat
gattcccagy
gtggaatcgt
acaaaacctt
ttaaagaaag
gttcacccct
tctaaggagy
cggtctcecag
getgtggeag
ttaagagcag
gcaaacattg
ggatattcag
tcattagaat
aacttgatgt
ttagaacaaa
ggcatagecg
aaagaggatg
atatttgata
geecagtgece
gatggtgaag
caaatgctaa
aagtgtgatt
ttggcaacag
actaggatat
gtgaatgect
agagacacty
ttgctagttg

ttaaagayggyg
tcaaactteg
aagttgacct
tcacgatcat
aggattggat
ttaatgtgga
cettetgtaa
aagtgtgtaa
ggactaccct
ctecaccagtyg
catgtgogcag
acactgectyg
tecatacctee
cgttetgtgt
taaagttcect
atggaggtee
tatgtgogagg
ataaacagtg
ttggetgggg
aacgagccag
caccaaaage
tttatgaaga
tggteatate
aaaagacgta
gttcagtect
ctgegeetgt
ccagtgaaga
ceteecagaa
cagtyaggea
gtgaaccage
aagctaaaga
atgeccggge
ccagcaaaga
gactggetge
atccttttgg
aaaaatgtgt
ttaataataa
ggtatggagt
gggttcaact
tgttgaacat
atatatttgc
gcatgcaaat
gtacagtgaa
cgtgggttca
caagggacag
ctggtaaacc
aagaggtgte
gtgacgcage
gcteoeatge
ccactgaaat
geagggttcc

56/68

ggttooggge
cagtgetgtg
teegggeges
cteggegggy
actgatccge
acagctattg
aggecgeace
ctoagatget
cactceatte
cagcteactyg
acatttctea
cgtgtgeaga
attcaagget
ggcctecate
gettgagage
tgttetecegt
caaagattta
aattgeacta
tagtcctota
cegtegettt
tcatttaggt
cgatggaagt
tecagetggga
aggttcatat
taccaaaatg
ttecctactt
cteagttgea
ttetgccaag
tgacaaaacc
asacgagaag
teteeectgge
gtecctgggt
agccgtoaaa
agtcattgag
taatcagtee
tgatggtgee
aagttatgge
zaacctecct
ctcaattget
tgcoacgeag
catgaacaat
aagagaggag
cettggaace
tgagtgtgat
tcceagetat
tgcaccatee
ggcagttteca
aatcactata
gecteccaggg
agcctttgag
agttctecega
gecagatgcag
cacaattcac
cctgaataaa
agccatcaat
tttgecagetg

(291)

PCT/US01/23092

tcogetaggy
tecccgecagy
gctggaggag
cegggagadgy
aaagtgtcta
aagcaaacca
ctttactatg
agtgtagetg
agaaggctaa
aagtctgtac
gggatgcaca
gagagtotet
cacaaaagal
gggaaggaca
aacctgectyg
ctacaggatt
taccatccaa
aacageaccy
ttgotttttg
aaacagttge
ttaagattat
gtagyttogy
gtgttgectt
gacgatgaca
ttggacaggt
ccaggaccte
acgcatctta
acgctatgty
ttggaaaatyg
ctogaacaac
cteagecoete
gaaagcaaag
ccaagggaaa
gaagecggaa
tetgattaty
aaagaatcaa
cattcccaaa
gtgctcaata
gggagttega
tttattgacc
tactttggga
caccctgaaa
cgggagttat
gggcagtata
gctggaggea
tttgatgaca
agggteatta
tttggtgacy
attatcaaaa
agcactctga
acccatttgt
ctatgetece
tgtettttgy
gocaacccaa
gtgaaggege
gaatcgccac
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atgaagagcg
agattcetty
gcaccaaaag
aggttcagaa
gtgaagcgaa
taatcatatt
gaagcaagtyg
ctgtggettg
gtgccgaaca
tatattcaca

<210> 32

<211> 1137
<212> DNA
<213> Homo

<220>

<221> misc_
<223> Incyte ID No:

<400> 32
atggaggact
tactcaaaag
at.

agtatccaat
gehttattat
gaacaacaga
geagaagaca
ttetccaggg
ggtgctatte
getgttcttyg
atattttget
atacattcca
atggtaataa

sapiens

feature

ttetgetete
tcaaagaage

gcecttacact
atcttacacc
agcaccgtat
agttcacage
aattaaagag
cttggaagag
tagttttety
gtgggtgaaa
cgaagecatt
ggtaggagga

7170260CBL

caatgggtac
attitccaaa

atcgtecgta
gacgggaaaa
ctgaatgggg
geceataeget
ttgttgecagg
tcacaccggg
ctgcagggea
tatgteatge
cagcagcaga
ctgctcaaga
tggcatccat
gggggagaaa
agtttactta
tagagatctt

_ tgctctgteg

ccaggttcaa

<210> 33

<211> 3365
<212> DNA
<213> Homo

<220>

<221> misc_
<223> Incyte ID No:

<400> 33

atgagaaggy
gagceettete
cagecgtgoa
cggctgggge
catactctea

c
ceetggacca
totgectggt
ggccactgec
actgceatgy
gctteaacct
agotgageca
ttececcacga
tetgtgocag
agggggtete
ggctectgga
ggctagcaag
geaaacccaa
tectaaaact
catggaatca
cceaggetgy
gegattcteo

sapiens

feature

cggggatedg
cgggteggge
gctgcacagg
tcecageteoca
ggccagagaa

te
caagaacatc
gatggagete
tgaaagoegy
ctgtggtgtyg
gaagctgact
gaccttotge
tagcaaaaaa
cctacctttt
ctteecccact
acccgataty
cacttgataa
aaaccegett
tacctacatc
aagggectca
aatgcagtog
tgcctoageo

1797506CB1

cgaggactce
ggggacagag
cgetatggey
gttegeggey
cctectgety

ctgtggaggt
caaatgaaga
ttegaatagt
ctggatetgyg
cttggaagga
aagttattge
catagataag
ttttgattty
ttetttttgt
atctgagacg

cagctgggea
aaacaccaaa
atccagagat
atcecaggtgt
gctgagggag
gecaaggeoc
gecoaceggg
gactttgget
ggcagtacag
ggtgatgtet
gacgacacag
catctgagca
atccteegge
aagcaatgge
ctaaaatggt
taccecagee
tteagactte
cacgatteca
tcceocagtag

aggctogggt
cgcteoccttg
agtgeggtea
ctgctgeteg
gtgtccacct

57/68

ggaattacag
tgaggaacct
gccaaagtbtt
ggataccgaa
gcactccaca
cacttaatac
taagcaccac
aggtattaga
gcaaacctga
attgcattgt

agaccattgg
gaaasagtgge
tecteccteg
atgagatget
gggatgtett
tettecogtea
acctcaaaty
ttgccaaggt
cetatgetge
ggageatggg
acatccccaa
teteggecga
ctteaattga
aagtgetete
gatatatatt
ttactactac
cttttttttt
gttecactgea
ctggctttoe

tgcaggeeca
gaggeaccea
gggggtegag
ggacgetgag
tggatggaag

(292)

PCT/US01/23092

aaactgacag
cctatggatt
aaazaggaaa
agtgggteat
gteggaggty
azagtecttg
tgaagcacct
amatattttt
catgtbcaaa
ct

ggaagggace
aattaaagtt
ggagctccaa
ggagtctgec
tgactgegtyg
gatggttgag
tgagaacgee
gttgcocaag
ccccgaggty
tgtggtectyg
gatgetgtgg
ttgecaggac
agaagttagt
caataaagta
ttacgettta
totttecottt
traagagtet
actctgette
agcacac

gccaggggeg
gggacctgge
geogtggeee
tecacaggtt
tctccacgea

3600
3660
3720
3780
3840
3900
3860
4020
4080
4132

120
180
40
00
360
420
480
540
600
660
720
780

W

s00
960
1020
1080
1137

60

120
180
240
300
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ctaagcaage
ccaatgtacg
ttggggacce
catgectete
tggtttgtoy
tecacccoce
gecccageee
tcacctggga
gacceaggaa
tacacctgge
ctgeatttea
acagccacee
gatgaaactg
cgtggactga
tcaggagage
ctoccaages
atgctoaggy
acceaggeee
tocgagetge
ctgctggeag
cagcagcagg
tecctgeact
teaccacect
cccaaggacg
ggacgggcag
gttecaactge
cggggaccoe
gtagaaaacc
atgtctggee
aatattctea
ggcctetgea
ggcacggaag
agegergtgy
cacccetttyg
getcacctgy
ttgagcecac
tggagcagag
tecgageagy
aactggcacy
aaggggacat
gagctcecag
ttcacaaacc
totgagagec
ggggecacag
tgaagagetg
aatcccagca
gectggecaa
gtggegeacy
caggagttey
agagacactyg
atgaagcaga
gaggt

<210> 34
«211> 2049
<212> DNA

agacagggga
tcacagaaat
aaaaacaaca
cctgeegeag
taggaccctga
gecctctacat
tgegetggaa
aatacatgag
gegggacogt
accaggacgy
tegecectecy
teottetetac
gcttctatgt
cectggeece
gagagggete
agtggetget
tecatcccac
cagecttett
atccagaaga
ctageecteac
agaccccect
cgggggccay
ccteteccee
tgetgggeeg
tggetgteaa
tgecaggagte
agttccacta
cggacctgga
tggcceacct
toaccgggec
agaagctgee
getggatgge
acatcttete
gagacagtct
aggaagaggt
tgecgeagee
ceaageaact
agccectggt
agcacatcte
cagtgegaga
ttgaggtgcy
gctteecacy
tettectgoe
ggagytyagy
agectgtgge
ttttgggagy
catggcaaca
cctgtagtec
aggctgeagt
teaccocett
gatgttoget

cctgaagtay
ggeetttete
gggattaatyg
ctetgatgag
gtecaggggay
tggccgaaca
caccacctac
ccacctggeg
gctgtggaca
cctgcgecag
ctggggecac
cttggacace
ctctaaagca
cgcagatgge
acccageact
cattggacac
cctggggagt
cttggageta
aaaaactaca
tgetgtecte
ggcacctgca
ceggaggage
agctgageaa
cggggeagge
geggeteete
tgacaggcac
cattgccatg
tegeggggot
gcactettta
tgacagceay
tgetggeege
gecocgagatt
tgeaggetge
ttatcgecag
ceacgacaag
acgecectet
ceagtiette
gagggeacty
catgcegetyg
cectgotocgt
acaggcacte
getgctecte
ctactaccey
tgggetggat
tggecteaga
ctgagtgaga
ccccatttet
cagetgetty
gagccaggat
teccccacaa
ggatcccage

actctgaggy
tctgacccag
aaactgecat
gtcttctaca
acceagatga
cagtatacgg
cgeegetact
tcotgeggga
caggacctgg
ctgecgeate
atccgactge
cagctgetaa
ctggtccaca
cccaccacay
gectgtiagat
cacgagctac
ggaactgcag
ttgagectga
gactcttact
ctgggagggt
gactttgete
cagaagagygc
ctcaccgtag
gggacttteg
cgegagtget
cceaacghge
gagctctgee
ctggageceg
cacatagtge
ggcctgggea
tgtagcttea
ctgeagecteo
gtgttectact
gcaaacatco
gtagttgece
gecccccagy
caggacgteca
gaggegagag

tc

atgatceoegt
cagatggcag
teaccatece
caggccggaa
cactgaccac
tecaccatgea
cagegeccee
tgggectgat
gegtgectgt
tcacgctgge
ctgectoagg
tgacgctgta
caggagtgge
atgaggtgac
accccteagg
ceceagtect
agacaagacc
gcegagagaa
tyggactggg
ggattetett
acatctceca
ttecagagtece
tggggaagat
ttttecagggg
ttggectggt
tecgetactt
gggcctectt
aggtegtget
accgggacct
gagtggtgct
gectecacte
tgccaccaga
acgtgettte
tcacagggge
gggacctggt
tgetggecca
gtgactgget
getgegeag
t tt

(293)

PCT/US01/23092

catcgaagga
cctgtacatc
tgagetggtt
geaggatgee
agagggtece
tgacccaaga
catggatgge
gectecactgtg
gatgggegte
tegagacact
cccoegggac
tgtggggaag
cctggtgect
actccaagte
cagtgtggee
goacaccacc
tocagagaat
actttgggac
accccaagac
tgtgatgagy
ggatgcecag
ctcacctgay
ttectteaat
acagtttgag
teggegggaza
ctgecacegag

gcaggagtac -

geageagety
gaagceagga
cteagactte
cggecatecce
cagtcctace
tggtggeage
toectgtoty
tggagccaty
ccecttettt
ggagaaggag
ggtacgggac

ggtoctat

goctgtgagga
ggocaagtee
cacacgcacc
ccagacteag
gccacacaga
atcaggetgg
ggatcacttg
ac tt

acaagaagca
ctgatggett
gagccatgag
aggccaggag
tggtetoecgt
gtgcagtgge
agctcaggag
tgtaaaatta

ceactacagg
cgtcecagtac
gagctgegeo
gceatgecet
getggcteac
tcacacctgt
ttegagacca
g tg

ggaggctgag
catgccactg
gactggcaga
tectggeaca

58768

gtgggagaat
cactceagee
ggctgggcag
ctgtaaggaa

cacttgagee
tggtocacay
cctggggctg
atacaacgaa

360

420

480

540

660

660

720

780

40

200

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
i80¢
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2780
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3365

©
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<213> Homo

<220>

saplens

<221> misc_£feature

<223> Incyte ID No:

<400> 34

gegttettto
getgtttttt
tttttggaga
tcactgcaac
tgggattaca
tccttatgaa
tottttecto
aaattacate
gtttcgacac
tgtacagtca
accgettece
gagtcaagtce
atgaggaatg
teoggggettt
gegegdegge
cagttggegg
cagcgatgga
agggegtgaa

cocgeggaagt
aaggggagas
cggagtttey
ctetgetece
ggtgeecgee
atcttetgac
acactaaate
ctgggaaaac
tttetgtget
gaactggtit
accagecteyg
ceagtegteo
atgtcagtgy
ccegacgece
ggggtgacgt
gaatggetge
teccaccgeg
taggatcgea

1851973CB1

agttgacatt
cagcctttac
tictttegeeo
cgggttcaag
accacgeccy
tgggecttga
gaaaactcte
gteagatgac
ttecattaget
ctacgecteg
ttgggaagce
tttttotggt
ggeegedgte
ccteegtecg
cacggcegeg
tegeggagag
ggaagcaaga
gtgocaaaac

agcecattag
atgcagtaaa
aagctgagag
cactgeagtc
agtctetect

. aagtagcact

cggacaatat
aagttacttt

- aacctagaca

gatttaacac
tgtctgaaac
acactacgee
caggaatgee
catccagtge
gcagtoccaa
attatgtaty
aatgaaagy

<210> 35

<211> 2962
<212> DNA
<213> Homo

«220>

ceggggegee
ggttgttaaa
agatgcactg
tgcaaacaat
acatatatat
ggctetagac
gettatttet
gaatagagat
agattattca
accaattgca
atcacagett
ttattetage
tgtgaagtgt
cagtagtcaa
atgggaaaza
tcaaatgaabt

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 35

Tt
aaagcagaca
gcactaagca
gteotacttgg
ggttattttyg
tacctteaca
aatgagggtce
attaatatga
agaacceeag
gaaaaaaatc
tctocaaggac
aaattactaa
ctaacttota
teccacacct
gattgccagg
gtgagaaata

7474604CB1

tacaaggagce
cctetttgga
caggctggeg
cgattetect
getgattice
gcaataaggt
cctgttggte
aggggaggec
tecagaccte
cgaggotugg
aggagaaatc
cggeccagaa
gocegaccacg
cgtetgegta
cgeggegtag
geagtgtacg
aggagcctgyg
cgecctecat
tgtatctggg
tgatcaacaa
aaageccatt
taatggaata
atgaagagat
gacatggaat
atattaaact
tggatatect
gacaagtgtt
aagaccctge
tegtatgece
aatcatgtct
atttactcea
tcatatccag
tttgagggac
ttataccttt

agcgecccea
ctttttette
tacagtggceg
gecteoageet
tcttaagact
cttttgetac
ctgatctgtt
actcgettee
agecctggee
aggtcgtgta
tetteamate
ctgtttgtge
aagagtgtaa
ggggaggtga
geggagecto
cggggecget
aggaggcgcy
tgaggaattce
geagaaagge
aaatatgact
cattgtecat
tettattggy
ggctgtgaaa
catccacagg
gacggatttt
tacaacacca
atcgettate
aaacatcctt
tatgtctgta
tgaaacagtt
gtetaggaaa
tgtggaatca
atttatetta
tcatataaat

(294)

PCT/US01/23092

aaggtettta
gttttttret
cgatctegge
ceggagtage
ttctacaget
aatttagtge
teagtcagge
tgctcateca
ctcgetttac
tgggaggagy
ctgegattea
ctecteoccte
ggctgcgaag
cgaggocagy
actttgaacc
gtaggcectgte
gcgactgagg
agcatagtga
ggcaaattgt
catcaggtoe
ttgtattatt
ggagatgtca
tatatttetg
gacttgaaac
ggectttcaa
tecaatggcaa
agetegttgy
tecagectgte
gatcaaaagy
gectecaace
aggetggeca
gaatgocaca
atgaaaatca
tccataaaga

60
120
130
240
300
360
420
480
540
600
660
720
780
840
200
260
10320
10890
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
192¢
1980
2040
2049

accactegtg cceactgatt atcageatet tttactttca ccagegtttc tgggtgteca 60
ectoctgegy cogeggogga asacatgacy aaaagegagg ageagcagec totgagtttg 120
caaaaagcect tacageagtg cgaactggte caaaacatga tagacttgag catctccaac 180

59/68
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ctggaaggde
accctggaga
gecttgcady
atcgtegatyg
gacctettgy
cgggaggagt
ggaggeaace
gagaacaztc
agecccaggy
gecectgtgt
ceccecgecas
gtecgeaceeo
cacatgagga
ctgatacact
ctggggcace
aaccteaaga
cegetgetgt
tecaccecte
tggtcoocge
=agtactgga
tgtaaaaact
cttctgateca
gacatcaaca
ctccocoaaaa
agcagcaace
cctagtgeea
aacttcaaca
gtggtgecyy
tcgaatccaa
aatgaagagg
tecctectet
gagtgggaca
gggcaagtgt
agggacaacg
cggcatgaga
atcaccagee
ttggatgteca
cacgecaagy
aaagtggtca
cgggaggaca
cgccagetgt
ttigccettg
ceageagagg
ggcatgggaa
agacctacct
ctgtcteace
gegeecaget

<210> 36

<211> 3112
<212> DNA
<213> Homo

<220>

ttaggaccaa
gcaagctggt
agcgcaacge
tgcgcaagga
agatgacgga
gtgecegect
tttecaaaca
cogtgtgece
tceegtacaa
acacccacgt
tggagteggg
cgcegegcac

atgtgctace
gaagtacttc
ggagctggac
ggtcctggag
tgaacaggty
caacgcctoc
agactggacc
ccoggagece
gtycgtccag
ggacaggcett
ccaccgttce
ccccaacate

tccaacgace
agceggeage
ggctteoeceee
gasatctece
tgcgagactg
ctetactgee
atccagtggce
acccegtgga
cactattgte
accgtggacg
ctgcccocat
gtcaccaceg

tcoacacaaaa
tgtcectgeaa
agctacggeca
ceggocaget
tggagaaata
tcaggaatgt
ccaccacaga
teecgeoaccea
acaccagece
cctacceggg
cgoocoggea
tgaccecgec

acegeccte

tgatcccgag
gegtggacga
tocacagcay
ccgagegete
ctgttcacac
agatcccteg
tgtetcagac
geaagttaaa
tceaccgagy
accctetacy
ccaacaaaat
cctecteeac
cgeecgectte
tgccageate
tgecggagac
tettggaagy
tecatgatga
cggeceggag
tcccctttga
accacggccy
aggaccaget
acgtggtgct
tetgtaaggy
acaaaaccag
gaatcctaca
tcacggactt
aactgcogeat
ccccegacac
geacaatcty
caataatoty
aagaaatctc
teaccaaget
ctggacattt
gectgggete

sapiens

«221> misc_feature

<223> Incyte ID No:

get
attcaccgeg
gge

=1
ctgcategga

gcaaatcoca

cgtaggeage
ccteegetee
tgaggceaac
cagagatett
gtgcacagte
gtgccacaac
agatccagea
gaagccacct
caacaaggac
gacgtectee
tecectacac
ccactactac
geagaccogy
aaatccatta
ggccgaagag
ctteccacge
gcagctggay
ctggcatgge
caaggcette
ttteatgggt
acggacgetc
gcagattget
caaggaccte
tggactettc
ccagaatggce
agaggaggalt
gtatgaactc
gcaaatggge
ggacattett
catggacatg
ctggaagtct
ce

7474721CB1

tgcgagaaca
ttetttgtog
ttctetgeaa
ggcaactcoca
tgtgggaaag
aaatgcacca
aggttagtce
cgctattcag
cacatcecty
acgcectect
cettecceac

tecccotctea
gacacgcacc
acacactgte
teaagcacag
ggatgctttt
aagaagccce
ggacagagtc
acctgcacat
toccttacca
cgecageace

(295)

PCT/US01/23092

agaaatcegg
aaagaaggta
ctggttocga
gagectggag
cggagacaac
ceacatgtea
gacggggaag
tetcteccag
cactcecggg
cttgtgecey
geggeacgey
gggcacgeeg
cteccgaaaa
cgagttecag
caaacccttyg
geagegetee
tttectgect
agtgccacge
gttiteccace
tggcctoaag
accctgteat
cgttecgtgt
cagtecagacy
gecagactec
ceceectecct

aaatacaagc
gcgcoocagg
cttcaaattg
tcagaggatg
aaggccagee
atcggcgage
gaggtggeca
aagcgggagy
gectgeatga
tattecgttyg
caagaaattg
aagtcaaaga
agcatttotg
tggctatgee
aagctcoococt
cacgccagyg
acaggcatga
ctettctget
ctggagasac
gcagagetgt

60/68

agt.

agcagttecat
tcatcctgea
aagtggagec
acttcgagga
agaccageat
tcattggaaa
tocggctgat
tgatggccta
gecegectea
tgagggatge
tgaagggeat
acgtcticta
gggtgectgea
acctggcace
toctcocaagea
aatggeettt
aacccaacct
gggcetttga
tgccaaagey
gacctttgga

cttcccagat
teceggtgace
aacgtoggag
gatgaacctg
ctteebtecag
gagccgettt
tgacattgag
caggcagaca
cetggecate
caazatogtt
gggetaccte
tgacaacgge
ggctggcagy
agagatcate
ctetgacgte
caagacccaa
cagccagatt
acaagaagag
amaccgtege
catcgggacy

900

960

1020
1080
1140
1260
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2962
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<400> 36

gggggeattg
cggtetgegy
gatgeagete
tatcetectyg
tgggtgggag
gtgcaatgtyg
cegegggeag
tggegocgey
cetgggeegt
ggcggacgay
ggtgcgegag
cgeatgegty
gggeectggee
ggceggaacy
cggegecgac
ggagegtggt
aagggtctygc
cgtgtgecay
tgggecgeeg
gegactgege
getgtgecty
cgtggectto
geggeoegay
ggcegeectyg
tgttgecggy
gceccatecct
gaaggtgcag
caccaacctyg
atcctgggay
ctcagggtee
cetegtecty
caaaggagga
acgtegecaca
cgccaagygaa
tggggagety
gcacatgcty
cacgetggge
aagcaccttyg
geggeacgag
agccatgaay
getggtecage
atcagaggcet
gacacttecag
gtgggagaty
caaggctgty
cegactaaty
ccacagcate
ctgteocagg
ctectgtgggc
tgctggetat
cctaggeate
ggcacgagty

<210> 37
<311> 3650

cteageggtg
accatggaga
tgtctegege
gattccaaag
gagatcagey
ctggagcecca
cgeatettcg
ggtacctgea
gggegtecce
agcttcacge
atcggacege
gegettgtet
acgttcceay
tgegtggege
ggegagtygge
gacatctgeg
tecacegtgee
gacagctaty
tcggogeege
tggctgeege
cgetgeggee
ctacegegeo
gegegetaca
gttecggttyg
gttatccgeg
gecggagecs
agtgageaga
aagccggeta
goccagagtt
agggaccaga
ggcteecgtga
ggggatgeee
ttecctggace
ctggatgega
tgctgtgget
agggacageyg
cagtttgacce
atgattgtea
gggcagetgg
tatctgteag
agcegaccettg
gtctacacca
tttggecact
atggecctity
gaggatgget
ctegactget
ctgagcaaga
ceteoccacce
gogtggetgg
gggagoctgy
tetttggety
ctccagetge

ctaggctgge
cctgegecgg
tgettttggy
ccteccagge
gegtggatga
accaggacaa
tggaactgea
aggagacctt
gectaggegy
agggcgacct
tcageeggeg
caggtgcgegt
ccaccgeage
actcggaagyg
tggtgectgt
aagcetygtoe
cagagcacag
cgegeteaco
gggacctgea
cggccgacte
gegagggece
aggeaggget
ccgtgegegt
gegetgtite
accgagtgga
ctggggecaa
cttactccat
cccgetacgt
ttaaccccag
geecegecat
tgagtgtget
atgatgaaga
ceccagagehy
azagcgteac
getbgeaget
cctecgacte
atagcecacat
ccgagtacat
tggetgggea
agatgggeta
tctgcaagat
ctatgagtog
tecagetetge
goggagoggee
tecggctgee
ggcagaagga
tggtgcagoa
cactagcgga
aggcectygga
aggecgtygge
aacatcgaga
agggceagag

geggettgag
tccacacceg
accctggegy
cgagetggge
acacgaccgt
ctggetgoag
gttcacacte
caacgtctac
cagccggeae
gggtgagege
gggtttccac
ctactacaag
cgagagegaee
ggagcetgge
gageegetge
cceagggtth
cegggecctg
caccgacccg
gtacagecctg
gggaggcegc
ggegggegec
gegggageda
ggcecgtgete
aattaaccct
accccagage
tgacacyggag
ggtgaagaca
ctttecagatce
cattgaagta
tgtegteace
ggccattigg
ggagetgtat
tggggacctg
getggagagy
ceceggtege
acagaggete
cgtgeggetg
gagccatggg
actgatgggg
cgttcaccgg
ctetggette
coggageaca
cagtgacgty
ttactgggac
accccccagy
cccaggtgag
cccagagecc
ccgtgectte
cetgtgeege
cgagatgact
ggceckecte
ggtgcaggty

61/68

cegoegeegg
ctgegectet
cctgggacey
tggactgcac
ccecatecgea
actggctgga
cgtgactgea
tacctggasa
cgcaaaatceg
aagatgaage
ctggecttte
cagtgecgeg
ttetecacac
agccccecac
agctgeageg
tacaaggtgt
gaaaacgecot
cceteggett
agcegetege
teggacgtea
tgcgagecgt
gecgocacge
aacggegtet
ggtacggtty
gtgtccctgt
tacgagatece
ggggegecca
cgggeegett
cagaccctygg
gtagtgacca
aggaggcoct
ttccacttea
ctgecaggety
agcettggag
caggagcetge
ggcttectgy
gagggegttyg
geectggacy
ttgctgeeotg
ggectggeag
gggcggggec
gegetatyggg
tggagetteg
atgtectggee
aactgtecta
cggeccaggt
cccaagtgty
teceaccttee
tacaaggaca
goccagagyg
agegggatea
tgagtggacc

(296)

PCT/US01/23092

actgacagcet
tectotgeeg
cegaggaagt
tgccaagtaa
cgtaccaagt
taageegtygy
geageatece
ctgaggecga
acacgatcge
tgaacacaga
aggacgtggy
ceacegtgcyg
tggtggaagt
geatgeactyg
cgggatteca
ccecgeggeg
ceaccttetg
cetgeacceg
cgctggtget
cctacteget
gegggecgeg
tgetgoacct
cgggeccgge
gecetgttoe
agtggeggga
gatactacga
cagtcaccgt
ceceggggee
gggaggetge
toteggeeet
geagetatgg
aagtcccaac
tgecatetgtt
gagggegatt
tegtagecgt
cegaggeact
ttacccgagg
gettectecag
ggctggoata
ctegecatgt
cccgggaceg
cegetecega
geatcateat
aagacgtgat
acctictgea
tctecocagat
cectgactac
cetectttgy
gettegegge
acctggtgag
gegeectgea
ce
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<212> DNA
<213> Homo

<220>

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

<400> 37

caacactcca
accaaacttyg
ggaggaccag
ccttttggac
caaccccacg
cgaaaatggy
gcaagteget
caatgaaatc
agatttcatg
ttteecctgh
taaggcacga
acacaaggac
gacctgtgee
tgegtgttac
gtgecatcaac
tgagttegac
gatgatcagt
ggctggecte
aacacggcac
cctggtggac
taccatcgte
acgectocogyg
cctctacaag
cccaagetgt
ggtgacegeg
tttgttecag
ggagtatggg
cgtetgeggg
aaccaacttc
caacaagate
tcacattgtyg
acctttggge
catagggtgg
geteagggaa
tgatacagty
gattgcagga
ggaggggogt
ctgcatagat
tggcaageag
gatcctgate
coggaccagy
ccttetecayg
catcgtgaty
tggectggee
cactgtgggt
ggaaactgty
cagtggaaaa
ggagaactag

sapiens

feature

gagtegtagg
gggaaaatgt
atcaagaagg
atcatgagge
gctgcagtga
gagttecottt
gaagagggga
atccgegoga
aagaccaaag
cgacagacta
ggagttcagy
atggacgtyg
tatgacgacc
atggaggaca
acagagtggy
agggagctgy
ggectgtace
ctgtttggtg
gtggectygeca
ctgggtotgy
tectteeget
gagaacaaga
atacacccte
gatgtcocget
gtggecteee
ctgaccegag
ctgaagaaga
ctgeccggacy
cgggtectee
ttogecatee
cagtgcatcy
tteacattet
accaaaggtt
gecatcaaga
gggaccatga
acaggcagca
gaagggaaga
gacatccgga
agatacgaga
gacctgacca
ggcatetteg
gtcaggagga

tgt

7478815CBL

agtgaacact
ttgcggteca
tggacaggtt
ggtteeggge
agatgttgee
ceotggatct
agcgacacgt
acggcacaga
atttaaagea
aactggaaga
acacggatgt
acatcctgge
cctactgega
tgagcaacat
gggccttegy
accteggote
tgggggaget
gtgagaaatc
tggagaagta
aaccgtetga
cggecaatct
aggtggaacy
agtacccaaa
tccteoctgte
gegtgeagge
ageagetegt
agagccacgy
gcacagagaa
tggtgaagat
coctggagat
cegacttcet
cattteccty
tecaaggecac
goagaaacga
tgacctgtgg
acatgtgcta
tgtgcatcaa
ccecgatacga
aaatgaccag
agcagggtct
aaaccaagtt
ttetgeagca

gcacaggaat
cttgatggca
cctgtatcac
tgagatggag
cacctiegte
cggagggtaec
gcagatggag
gotgtttgaa
taagaaattyg
gogtgtecta
gotgageegt
cctggtcaat
agttggtgte
tgacctggty
goacgacggg
tctcaaccca
tgtcaggectt
ttetgcteote
taaagaaggce
ggctgactge
ctgtgecagoa
goteoggace
acgeetgeac
agagagtggc
ccageggaag
ggacgtgcay
gctggocacyg
aggaaagttt
cagaagtygga
catgcagggc
ggactacatg
caggcagatg
tgactgtgaa
gtttgacctyg
ctatgaagat
catggaggac
tacagagtgg
cacggaggtg
tgggatgtac
cctettecga
cectgteccag
gctgggeety

getatagtgg
gtggacggea
aaggaactag
ggggcageac
gaaccectygy

t gt

azaaaaggag
ccetgtacaa
ccoctegaty
tgatcactge
gattggacct

agaagaccag
gectgeaccet
tgatgtgaca
tgtggccaag
gatgcatctt

62/68

ctetgeccat
ttitacttca
atgoggetet
aagggectygy
agggccatte
aagttcegag
agtcagttet
tatgtagctg
cecocttggoc
ctttegtgga
ctgaccaaag
gacaccgtgg
atcatcggaa
gagggcgacy
geectggagyg
ggaaagcaac
atcttgetga
cacactaagg
cttgctaata
attgeegtee
gotctggegy
acagtgggea
aaggtogtoa
agcaccaagg
cagatcgaca
geeaagatge
gtcaggatge
ctegecctgg
cggaggteag
actggtgagy
ggcctcaagy
agcattgaca
ggggaggacy
gacattgttg
cetaattgtyg
atgaggaaca
ggaggatttg
gatgagggat
ttoggggaga
gggcagatit
atcgaaageg
gacagecacgt
geggcecage
gggctagage
cacttttcta
tteatgetgt
aggttacage
ggatactgaa

(297)

PCT/US01/23092

ctcaggagaa
goaagctgaa
ccgatgacac
caaaggacac
cegatggtte
tgctgaaggt
acccaacgee
actgtetgge
taacttttte
caaaaaagtht
ccatgagaag
ggaccatgat
ctggeaccaa
agggcaggat
acattcgeac
togttegagaa
agatggccaa
gcaagatcga
caagagagat
ageatgtetyg
ceatectgac
tggacggcac
ggaaactggt
gggcegeeat
gggtgetgge
gggetgaget
tgcccaccta
atcttggggy
tgcgaatgta
agctetttga
gagcctecet
agggaacact
tggtggacat
cagtcgtgaa
agattggect
tegagatggt
gagacaatgg
ccttgaateco
ttgtgeggea
cagagcgtet
atcggetgge
gtgaggacag
tectgcggtge
acctgaggat
gaatattgca
cagaagatgg
aggcacagaa
cagettttee

120
180
40
300
360
420
480

[

600

660

720

780

40

200

860

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880

o
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toctggeagat
atggccgaaa
tgacattaca
caaagtgtet
caattctcta
atgtggetagy
accctgtact
atctcatcta
actttgaagt
toattgeatg
gtgtgecatg
gttgcaggty
aaaaaaattt

<210> 38

<211> 7789
<212> DNA
<213> Homo

<220>

cagttggtca
gagaacccea
tgacatctct
gtecotgagag
tggcttteag
caggctgttt
tgtggatgaa
acttgtectt
atccagecce
cttanagega
tggtogggty
ttgatagttyg
tgatttteca

sapiens

<221> misc_feature

<223> Incyts ID No:

<400> 38

cacaccctga
ccggggagat
ggctgtgceg
gecgcaaatg
geaagcteay
cgttggeace
ceegtttega
getgeeccat
tgcacattge
cecatggeca
caggcaccag
agctggageg
tggcoccaagga
ggttccacaa
atgtecateg
teattgecaa
tececaggeee
teacatggaa
cagtgeagca
agccagggtyg
geaccactgt
agcacggoee
tygtggagyy
tctggaggag
agccagatga
cecteaccty
tggcagagge
ctgctegett
acgaggtget
ccctggtggt
acctggeogy
tggaggtega

aagccggteoe
ggegetgttt
tggcecgectg
caagctgeta
cacggccaaa
cctgticaca
ctgcaagate
ggaggagagt
ccatgtggge
ggeccactge
ctegaagetyg
getgtccatt
ggccatgeta
tggecaccge
cttggtgtte
caagctggge
tccagatgge
cceccccagy
ccaggtgctg
ggcagccaca
caagageage
aaccctggag
acagcctgee
ctgccgaggy
tgaccagtac
caccgeccga
cecteggttt
tgeggtagtyg
gctgacegag
gcteagecacyg
tgaggteteo
gggegteggg

gagaccaatyg
ggtteteggg
atttggtata
atccecettte
tettgtgget
cecocattggy
cattggagag
aacttgccat
agggtgcaga
gttatgtcag
ctgtetgggg
ttttaaggat
at

ggcaccctce
tactcttagt
tttgggecaa
aacacattgt
gcgggacttyg
atgcttaage
caagaggaac
gttgactteca
gaggttgatt
cacecctgtag
catctgttit
tgttaggtat

tggctgacct
atcttgtagt
aatgggccaa
tcaggtgagg
gaaatatata
catctottat
tcacgtiaty
aacctgttaa
geecagggage
gattttgttc
teattttgee
aggaaatcca

7477141CBL

ctggecgtge
gagtgectgg
ctgcagectg
cttacatetg
gatgagetga
cggetgctgy
agtggcacca
gagaacttge
agegaggacg
teageccage
gagaagatge
ceegactice
gagtgccagy
atccagagea
cotgeegtyy
aaagctgect
geccegeagg
agtctggaca
ggctcggace
gggctgegta
agecaageact
gaggeeootyg
agcgtcaceg
gecctectag
tgtcttegga
aaccgtcacg
gagtccatca
gtcdagggaa
agcagccatyg
ggggccoagy
tgcaaageag
gaggatgagg

tggecccect
tggeggggec
cactgctcaa
tacatgagga
cetgeagtge
aagatgtgga
cgeecectgt
ggctgeggoa
aggggctota
tgtatgtaga
catcoattec
tgcggecact
tgaccggect
gegacgacey
ggcctcagea
gctatgeoca
tggtggetgt
tggecatega
agtggacgge
agggggteca
caccecette
ccatgetgga
tcacatteaa
aggcacggge
tetgecgggt
gcacacagac
tggaggacgt
aaccactgee
tgagettegt
atggaggegt
agttggetgt
accatcgagyg

63/68

gcaggacgty
cactgacgty
atgcaagatyg
cgacagtyge
ceggetgace
ggtgttggag
tgttacectgg
ggacgggggt
tgeggteagt
agagceccgy
cgaggagocea
geaggacctg
geectaccce
gegeatgaca
cgeeggtgte
cctgtatgte
gacggggagg
cceggacteoe
actggtcaca
gcacatctte
tgagcotgty
caaaccagac
ccatgtggay
cggtgtgtac
gageegeegg
ctgcteggte
ggaggtaggg
ggacatcatyg
gtacgaggag
ctacacctge
geatteagot
aaggagacte

(298)

PCT/US01/23092

caccttctgg
ggatttgcag
cttatgaaat
cttgagetgt
gaatctgecce
aggggattgy
aactaggggg
gagaacaaag
actgcaggaa
cttattaagt
tgtggtttgt
gtazattaat

gacotggggg
gaggtggatt
catttegaty
gtetacacct
gtgeggecch
ggccgagety
actecatttty
ctgcactcac
getgttaaca
acageagact
gagcagggtyg
gaggtygggac
accatcaget
cagtacaggg
tacaagageg
acagatgtgg
atggteacac
ctgacgtaca
ggectgeggg
cgggtoctea
cagctgetgy
atcgtgtatg
gcccaggteg
gagctgagec
gacatggggg
acattggage
gctggggaaa
tggtacaagy
aatgagtget
accgcoccaga
cagacagcta
agegactttt

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3650

80
120
180
240
300
360
420
480
540
600
660
720
780
40
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

®
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atgacatcea
gtagctcecgyg
cagegegteg
atgaggectt
tgctggageg
ggcaggtgct
agcctgagaa
actttgggaa
ctgagtttgt
ggectgtggy
atgaccggac
tectgagect
tgagacctac
cagaggtgag
agatcagcta
cagagcgggt
ccteggatte
cegagttete
ggaccceaga
ctcaggacca
ctggggctag
ccegggocgg
cgeagegeeg
gogagtatge
atggcaaggt
acceceggat
agaaccgggy
ggcaccgeey
tacaggagte
ccagegecce
atgcteegea
aaccagtecg
cecteacace
cctegeaggg
gggtggecte
cggtgetage
gtagcagcat
gegagtegee
gccectteeg
cgctggaget
gagagectyg
ctcccgegea
gegggagete
tggagcegget
cgggeegoay
tgcggegect
cegecgagte
gecgaageeg
caaacctcte
actteccece
ccaccetget
agaagtectt
tgcteageat
acgtactggy
tagctoctee
gagacagccy

ccaggagate
cctggagttt
ggaggcecag
cgagaggege
aatcgecagy
agagggaata
cctgetggty
tgcccaggag
agcacccgag
tgttgttgec
aacattgatg
gagcagggag
cgcagaagag
cacggatcac
caaatgccac
gtgggtgace
tgaagaggaa
tggcteceag
gactgggget
ggaggctece
coccaggegy
gocgegagag
gageeccgge
coagaggetg
cageggecte
ggcacgaget
cotgoaaaag
agegggggcy
tecttecctg
caaacccagh
gecceccegea
agcetocaag
ctatgctecag
cecetgacgeg
cocacotecy
cgagaaagee
cgaaaacttg
cctgtegety
tygagacgag
ggtgcgacgg
cctegteege
gegecacoey
ggegegggage
gtccageega
cacgecgetg
tggecctteey
cctgggetec
getecgetgg
tgccagegte
agtcticcac
ctgecctgeca
gaggtecagag
coceccgggeg
cagcatcace
agaggtacce
ggcaccttge

ggcaggygto
gecggecaagt
ctgetggeca
cggggactgy
aaacccaccg
cactacctge
tgggatggty
ctgactccag
attgtcaatc
ttoctetgte
aacatccgaa
gceegggget
accctagaac
ctgaagctat
ctggtgctge
atgcccagaa
gagctggaay
gtgtccctea
gecaccooca
agcccagagg
ggagagctcc
ctgggceggg
cegggageca
caggccctge
aggggtecce
geetecageg
agcageaget
ceectegaga
tctgooctea
acccctaagt
cecocagecty
coctgcaccas
atcattecagt
cegectteag
ggagoccccy
cgagttccea
gagteggagy
gggetgegge
gaggaggatyg
cctgageget
cgectetege
gectgggagy
tceocogghge
ttgecagegea
tteggacgge
cacaaccagt
gaggccageg
ggettetcte
caggaggagt
atcaaactca
geggectges
cectcagtga
ggcaagegge
agctectgta
cagacctace
acgtatacge

ctitetecta
teatccooag
ggctocagea
teattgtcac
tgtgtgagtc
accagagcca
ctgegggega
gagageccoa
agagceeogt

cttgoggcge
ccaggccaay
cgactgtgte
cgagctetge
tgagatccgg
cgtgetgeac
geageaggtyg
gtactgccag
gtctggagte

(299)

PCT/US01/23092

atagtggage
ccaaaggcat
ctectacttec
acagaggage
goctatatge
ctegatgtea
cggatctgty
tatggcacac
actgacatct

= T
actacaacgt
tecteateaa
ateccttggtt
tecteteoey
geeccatece
ggccaccccc
agetgeecte
cagacattce
tggactageoa
cectecocte
gcaggggcag
gcctgcacaa
cecogectygge
gceagegget
tgctggagag
aggcagegee
tetoccaggg
tceocegtgge
gcgaggeaca
ctgcagaace
cccaagacaa
ccecoccagge
cectecaget
agcocaagec
agaagegegt
cggtgceceee
cegtgttega
tgctgagcey
gcatataccg
cacgcteggt
tgteactgte
cocgeggegg
tggegatgeg
gtggcagcag
ttegecaggge
tggecgececa
ccacgteggg
ggccgeggaa
tgggteacca
aggaccaggt
ctgcaccgea
tcategtgte
acgceggtet
ccgtggetgt
aggacacggc
tggagedggeg

64/68

ctececcgttt
ggccttegay
agtgttggty
caaaactcag
gcggagatyy
cgagctgetg
cagtggggyy
agtgcecege
cactgaggat
ggageaggga
cccaggecag
ctcggctgag
ggcggegtet
ceggagagge
getgegggga
cetgggggge
ccaccaccag
tgaggcggag
caggcttogy
dccatcecage
ttetgecace
ggctocagag
cctgcaaacc
gtcaggeocac
cecacgetget
goccteagee
caggccagge
ggccaagttc
ttegegetog
geccageccg
gcaggaccte
ceageggety
ggacggagag
caggeggetyg
cgaggacteg
cacgteegag
ggccggegee
ctecteagee
ggacaaggug
gtacgtgege
gctgetyagag
catctectgy
chgcaaagat
ctatgagtge
ggcccgagte
getggtgctyg
agtggatggg

gtt
gagaccacat
caggaccgge
geaaagggey
cagegetoea
cgggcccece
ctectoatect
ccactgeage
gaggcactgy
agggcteect
gageccgeag
agegecetge
gtggagetge
ctgggtgagy
ggecocgagy
cytgeteggg
cceccactoy
coceggggec
geeegtagge
cctgcacgge
acacctagty
cccaggecag
ctagegotge
gcecagggec
gtetttgeca
gggggtoece
ageagtctea
aagegeagee
gaggagegey
geggggacce
agggetgteg
cggeggacce
agcteggagg
agetteoacee
gggggegegt
ggcgagagte
accacgcctt
ccaggggaaa
ttatcgccac
agtgagtcag
ggggaggeag
atgazagaca
dggeggeage
teggecacca
ccaggaaage
tggaagcegg
gagtectgtat

1930
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3730
3840
3900

3960

4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4880
5040
5100
5180
5220
5280

JP 2004-527209 A 2004.9.9



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

WO 02/0839%

ggcaccctgt
gegtgactgt
actettctga
cccaccaaga
cctecactgge
ceteatctoo
caccccaaac
ccctaceeayg
cccegatece
atgtggtgac
ctectgagee
cocctgggag
ccccteagaa
gagcgtgeeg
ccgagggeaa
ggatcatgte
getgtggeaa
acgtggecac
tgctecacet
ttgtggactt
gcacgggeac
ccacggacat
tctatgagee
tecagetgta
tacatccetg
actacctgat
teetgggoga
gotectacee
ggttoocace
tteggttace
gagaccccag
ggteaggete
ggaaaaggaa
gtgcatctca

gagctcagge
gaggttcogt
gaaggtettt
ggccectgte
ceccaccecta
ccacacacct
ccctecacga
tacccacgtc
agcctacact
ttectttgty
taccaaggtg
cagtececega
accctacace
ggagaatgee
geggegggte
cctgecacgag
cegggaactc
ttacatggty
agacatcaag
tggcagtgee
gctggagtte
ctggggaged
agacccccag
ccccaataca
gagceggeoo
gaagectgege
goageggeyg
tggeggeece
aatgccacgg
accagcagea
ggcctggace
agcagggtay
tegagggaca
gggagaacca

atccecgact
gtggeetgty
gteaggggta
acctcaagge
getectgety
cctagecagg
agacacaggy
accccaagtg
cotocaagggy
tctgeaccac
actgtgcaga
agetetecca
ttectggagy
acggggegaa
ctgcaggagt
gectacatca
ctetgtgggc
cagctgetac
ceagacaacc
cagecctaca
atggeteegy
ggtgtgctca
gaaacggagy
teecagageg
tocotgeagg
cgccagacge
cgecgggcety
tagaggcacy
gacattccag
acatctgget
tgatgecace
gaacaggoag
ggaaggagga
aggaaggtyy

gt

tacagtggea
agagaggact
tggagagety
gecctgggeg
ctteccatte
ctactgecca
caaggaaata

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

<220>
<221>
<223>

<400>

39
1937
DNA
Homo

ta
ggggcccagy
caggtggagy
gaggccagea
ctotgetgge
atattrattt
tgttgtectg
aaaatggcaa

sapiens

misc_feature

Incyte ID No:

39

tgggagt
getgggacat
tagggtgggt
gtcactcaca
ccaaggatgt
atttattgac
accatccote
gragcataaa

2190612CB1

gttactacaa
ccaaccgtge
ctcaagatte
cagacagggc
cccacacace
ccttgteete
gcctgeagge
ageccaagee
ttaaaccagt
cagceectga
gectcagoce
ggectgagog
agaaagccay
cgttegtgge
acgaggtgct
cececteggta
tecagtgacag
aaggcctgga
tgetgetgge
acccccagge
agatggtgaa
cttacattat
ctcggattgt
cecaccectott
actgectgge
tecacctteoac
aggctgecac
gaccacagcee
ggcccacgct
gggetcttac
ccaggecaaa
agggacaaga
ggctctagga
geatggetgg
cagtgtggea
gag

cgtgacecac
tgggcagygy
ttcagchgty
ceggectect
cccgtoagte
geteaagget
tgeccggoeca
tttegtectt
gtettectet
geccceagee
ggccaaggay
taccactctt
gggecgettt
caagatcegtyg
gcggaccetyg
cetegtgete
gtteocggtat
ctacctecac
coctgacaat
cettaggeec
gggagaacce
getcagtgga
ggggggecge
cttgcgaaag
ccacceatgg
caccaaccgyg
ccgecacaag
aggecteggg
gagecaggeg
ctcatagace
gccagagtgg
ggggaatgga
aggttetggg
agaggaggaa
aagegggggc
ag )

(300)

PCT/US01/23092

ctgeeagttyg 5340
ccocttoagea 5400
ccatetgetg 5460
gactctccta 5520
actgtcagee 5580
gtaggtccac 5640
geggagecca 5700
gacactggga 5760
actcctgtgt 53820
cctgageccce 5880
gtggtcaget 5940
cgacagggtc 6000
ggtgttgtge 6060
ccctatgety 6120
caccacgage 6180
attgctgaga 6240
tctgaggatg 6300
ggccaccacyg 6360
gccctoaaga 6420
cttggacace 6480
atcggctoty 6540
egetecccgt 6600
tttgatgect 6660
gttctetetg 6720
ttgcaggacyg 6780
ctcaaggagt 6840
gtgctgetge 6900
ctteaactgg 6960
ggcctgggge 7020
ttcaaggaca 7080
gagaccaatt 7140
gaagtggaga 7200
ttgggggtca 7360
aaggaaggag 7320
aggacacaga 7380

ya 7440

cagetgtcag
ctegetetgt
ccecactgee
ttttatgaag
ccagecatee
aaaaaaaaaa

catcccteag
cotectgtec
ecteccatgge
tttecectte
agctgtotgt
aaanaazaa

gtggtgtgge tgcagtggag agttcccaac aaggctacgc agaagaaccc
agcaatggag gggggtccag ctgtetgetg ccaggatcct cgggcagage
ggtggcagee atcgatgtga cteacttgga ggaggeagak ggtggcccag

65/68

aggagaaatg 7500
agtggataca 7560
ctttggectt 7620
catccgatce 7680
ctgtotgeea 7740

7789

ccttgactga 60
tggtagaacg 120
agcctactag 180
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aaacggtgtyg
aagactgeta
agcaggaage
ctecocecgy
agaggactge
cggtgtggty
ttccaaaaag
ccaggctgce
gattgccate
tgacccaget
ggaagtgece
catcctggge
caacctgete
gtttgagggy
cgaggcecath
tggcgtcacyg
ggeoectecac
cgaggagcte
ggtgccagac
ggaggaggag
geteateece
tgggaacceg
cetactggty
ggaagacgag
atccegegeo
gggactgeag
gtccagggac
ccatectect
atggagcecte
ggagaccasg

<210> 40

<211> 5373
<212> DNA
<213> Homo

<220>

gacceeccas
ccagecegge
tatctggagy
geetggegga
gtgcagctga
aggctggect
aagttactga
cagggaggac
ctgaagaage
gaggacaace
tgtgacaage
ctcgagtact
ctgggggaty
aacgacgete
tetgatteeyg
ttgtactgct
aggaagatca
aaggacctga
atcaagttge
cactgcageg
agctggacca
tttgageece
aaagaagggt
getgeateot
tccagaggee
ceacacteee
agactggaat
cttettggac
agaaatgaca
atggcag

sapiens

<221> misc_feature
e ID No: 7477549CB1

<223> Incyt

<400> 40

atggagcgge
gggctegacy
ctacggegyg
gtgaaagaac
gectttgggy
atgctgeaca
gatgtgcteg
gaggagtacc
agecgetteg
ctggecatoce
gtecetgetgy
aacaccaacg
gagatcctge
tegettggay
ttggtggaaa

ggctgegege
gecteoctaga
agegeagegt
tgegtctgea
aggtcaccgt
agtgggagat
tgaaagggga
tgtacctigt
aggaccgtct
actcgctgea
atgtgaacgg
gcatggtaga
aggccatgga
tetgegecta
cctacggeaa

cacgggeecag
ctagcctete
cgcaggetgg
ggcccaccat
accagtacaa
acaacgaaay
agcagtatgg
cagccaagea
tggaccacgt
tctatttggt
ccttetogga
tgcactgeea
atgggcacgt
agctgtecag
gocagagett
ttogtetatgg
agaatgagec
tcotgaagat
accettgggt
tggtggaggt
cggtgatect
aagcacggag
ttggtgaagy
gagcccetge
caccocteat
gecectecee
gtatgteatt
ctecttggeo
cececggetggt

getggageag
tetgctygety
ggcgeagite
gagagatgac
ggtgaggeag
gctgaagagg
cagcegttgg
gatggactac
cccgecegag
ccagetgggt
geacattcge
ttcatcagtg
ggagggcaag
tgagetgete
gatcatgaac

agctgeotet
agccaggaag
gecttatgee
cgagteccac
gcetgeagagt
tgaagacaga
ctttecacgt
gctgctgece
gaatgtggte
gtttgaccte
ggagcaaget
gaagatcgtc
gaagatcgeo
cacggeggga
cagtgggaag
gaagtgeceg
cgtggtgtt
gttagacaag
gaccaagaac
gacagaggag
ggtgaagtcc
ggaagagega
gggeaagage
atgcacccag
goaacagooy
catcgtgetg
tggagtcttyg
tgagccattce
tggcatggoc

ctggegegag
gegotgecace
ctgagetgay
tttgagatct
agggacactyg
gctgagacag
gtgaccacte
tatgctggty
ctggeccagt
tatgtccaca
ctggetgact
gcagtaggga
ggccactacy
tttggggaga
cacgaggacc

66/68

gtgatcccty
ctttcectac
acgggdcety
cacgtggeea
gagattggea
cactatgcaa
cgeectecec
ctggageggg
aaactgatcg
ctgagaaagg
cgectetace
cacagggaca
gactttggeg
accccageat
gecottggatyg
ttcategacyg
cctgaggage
aatcccgaga
ggggaggage
gaggttaaga
atgctgagga
tecatgtety
ccagagetec
ggccaccegg
ceccogeagd
catgacctee
ggggeaggge
tgtggggaaa
tggggeagga

gcgaggecgg
acgagetcag
ccageccett
tgaaggtgat
ggcagatttt
cctgtttedg
togcactatge
gggacctect
tctacctgge
gggatgtcaa
teggetecty
cgecggacta
geccoacagtg
cgcccttota
acctgcagtt

(301)

PCT/US01/23092

geagtactte
aggageggec
ccagecacat
totcagatge
agggtgecta
tgaaagtcet
cgagaggate
tgtaccagga
aggtcctgga
ggeccgteat
tgegggacgt
teaagocate
teagcaacca
teatggecee
tatgggccac
atttcatect
cagaaatcag
cgagaattyg
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

1. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 45 (completely),
65 (completely)

Human kinase comprising SEQ ID No 1 and

a polynucleotide comprising SEQ ID No 21 which encodes and
. identifies said kinase. Expression vectors, host cells,

antibodies. Methods for diagnosing and treating or

preventing disorders associated with aberrant expression of

PKIN. Method for screening compounds that modulates the

activity of the kinase. ’

2. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 46 (completely),
66 (completely)

Human kinase comprising SEQ ID No 2 and

a polynucleotide comprising SEQ ID No 22 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

3. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 47 (completely),
67 (completely)

Human kinase comprising SEQ ID No 3 and

a polynucleotide comprising SEQ ID No 23 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

4. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 48 (completely),
68 (completely)

Human kinase comprising SEQ ID No 4 and

a polynucleotide comprising SEQ ID No 24 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

JP 2004-527209 A 2004.9.9
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International Application No. PCTAJS 01 23092

FURTHER INFORMATION CONTINUED FROM  PCT/SA/ 210

5. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 49 (completely),
69 (completely)

Human kinase comprising SEQ ID No 5 and

a polynucieotide comprising SEQ ID No 25 which encedes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

6. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 50 (completely),
70 (completely)

Human kinase comprising SEQ ID No 6 and

a polynucleotide comprising SEQ ID No 26 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing discrders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

7. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 51 (completely),
71 (completely)

Human kinase comprising SEQ ID No 7 and

a polynucleotide comprising SEQ ID No 27 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

8. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 52 (completely),
72 (completely)

Human kinase comprising SEQ ID No 8 and

a polynucleotide comprising SEQ ID No 28 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

JP 2004-527209 A 2004.9.9



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

(310)

International Application No. PCTAS 01 23092
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9. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 53 (completely),
73 (completely)

Human kinase comprising SEQ ID No 9 and

a polynucieotide comprising SEQ ID No 29 which encodes and
identifies said kinase. Expression vectors, -host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

10. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 54 (completely),
74 (completely)

Human kinase comprising SEQ ID No 10 and

a polynucleotide comprising SEQ ID No 30 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase. '

11. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 55 (completely),
75 (completely)

Human kinase comprising SEQ ID No 11 and

a polynucleotide comprising SEQ ID No 31 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

12. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 56 (completely),
76 (completely)

Human kinase comprising SEQ ID No 12 and

a polynucleotide comprising SEQ ID No 32 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the

JP 2004-527209 A 2004.9.9
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activity of the kinase.

13. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 57 (completely),
77 (completely)

Human kinase comprising SEQ ID No 13 and

a polynucleotide comprising SEQ ID No 33 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

14. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 58 (completely),
78 (completely)

Human kinase comprising SEQ ID No 14 and

a polynucleotide comprising SEQ ID No 34 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

15. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 59 (completely),
79 (completely)

Human kinase comprising SEQ ID No 15 and

a polynucleotide comprising SEQ ID No 35 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

16. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 60 (completely),
80 (completely)

Human kinase comprising SEQ ID No 16 and

a polynucleotide comprising SEQ ID No 36 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of

JP 2004-527209 A 2004.9.9
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PKIN. Method for screening compounds that modulates the
activity of the kinase.

17. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 61 (completely),
81 (completely)

Human kinase comprising SEQ ID No 17 and

a polynucleotide comprising SEQ ID No 37 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

18. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 62 (completely),
82 (completely)

Human kinase comprising SEQ ID No 18 and

a poiynucleotide comprising SEQ ID No 38 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that moduiates the
activity of the kinase.

19. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 63 (completely),
83 (completely)

Human kinase comprising SEQ ID No 19 and

a polynucleotide comprising SEQ ID No 39 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or
preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.

20. Claims: 1-19 (partially), 21 (partially), 22 (partially),
24-44 (partially), 64 (completely),
84 (completely)

Human kinase comprising SEQ ID No 20 and

a polynucleotide comprising SEQ ID No 40 which encodes and
identifies said kinase. Expression vectors, host cells,
antibodies. Methods for diagnosing and treating or

JP 2004-527209 A 2004.9.9
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preventing disorders associated with aberrant expression of
PKIN. Method for screening compounds that modulates the
activity of the kinase.
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Continuation of Box I.1

Although claims 32, 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 compound.

:Although claim 18, 21, 24, are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the composition.

Continuation of Box I.2

Claims Nos.: 20, 23

Present claims 20, 23 relate to a compound defined by reference to a
desirable characteristic or property, namely agonist and antagonist.

The .claims cover all compounds having this characteristic or property,
whereas the application does not provide support within the meaning of
Article 6 PCT and disclosure within the meaning of Article 5 PCT. In the
present case, the claims so Jack support, and the application so lacks
disclosure, that a meaningful search over the whole of the claimed scope
is impossible. Consequently, no search has been carried out for those
claims.

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