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L (57) Abstract: The present invention relates to methods for the diagnosis and treatment of pain or painful disorders. Specifically,
the present invention identifies the differential expression of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,

~. 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 and 13424 genes in tissues relating to pain sensation, relative to their expression in normal, or non-painful disease states, and/or
in response to manipulations relevant to pain. The present invention describes methods for the diagnostic evaluation and prognosis
of various pain disorders, and for the identification of subjects exhibiting a predisposition to such conditions. The invention also
provides methods for identifying a compound capable of modulating pain or painful disorders. The present invention also provides
methods for the identification and therapeutic use of compounds as treatments of pain and painful disorders.
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METHODS AND COMPOSITIONS IN TREATING PAIN AND PAINFUL
DISORDERS USING 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 OR 13424 MOLECULES

Related Applications

[0001] The present application claims the benefit of U.S. Provisional Application
serial No. 60/360,495, filed on February 28, 2002, of U.S. Provisional Application serial
No. 60/370,121, filed on April 4, 2002, of U.S. Provisional Application serial No.
60/373,010, filed on April 16, 2002, of U.S. Provisional Application serial No. 60/373,908,
filed on April 19, 2002, of U.S. Provisional Application serial No. 60/377,717, filed on
May 3, 2002, of U.S. Provisional Application serial No. 60/379,949, filed on May 13,
2002, of U.S. Provisional Application serial No. 60/382,409, filed on May 21, 2002, of
U.S. Provisional Application serial No. 60/385,280, filed on June 3, 2002, of U.S.
Provisional Application serial No. 60/386,879, filed on June 6, 2002, of U.S. Provisional
Application serial No. 60/387,536, filed on June 10, 2002, of U.S. Provisional Application
serial No. 60/394,376, filed on July 8, 2002, of U.S. Provisional Application serial No.
60/404,996, filed on August 21, 2002, of U.S. Provisional Application serial No.
60/412,006, filed on September 19, 2002, of U.S. Provisional Application serial No.
60/417,327, filed on October 9, 2002, of U.S. Provisional Application serial No.
60/417,499, filed on October 10, 2002, of U.S. Provisional Application serial No.
60/426,964, filed on November 15, 2002, and of U.S. Provisional Application serial No.
60/432,320, filed on December 10, 2002. The entire contents of these provisional patent

applications are hereby incorporated by reference.

Backeround of the Invention

[0002] The sensation of pain can be categorized into two types, peripheral and
central pain. Peripheral pain can be classified into three broad areas, nociceptive pain,
inflammatory pain and neuropathic pain. Nociceptive pain is also referred to as
physiological pain and serves as a defense mechanism throughout the animal kingdom.
Inflammatory pain, arising from severe wounds and/or associated with inflammatory
infiltrates, can be well controlled by non-steroidal anti-inflammatory drugs (NSAID)-like

drugs, steroids and opiates. However, the etiology and management of neuropathic pain is
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not well understood. Neuropathic pain is thought to arise from inherent defects in sensory
and as a consequence in sympathetic neurons and can be secondary to trauma.

[0003] Peripheral pain is mediated by two types of primary sensory neuron classes,
the Ad- and C-fibers, whose cell bodies lie within the dorsal root ganglion. Although the
mechanisms of generation of neuropathic pain are poorly understood it is clear that several
factors influence the perception and transmission of the painful stimulus, namely,
alterations in chemical environment, ectopic generation of sensory neuron firing and
sympathetic discharge. Some of the most common syndromes associated with neuropathic
pain arise from destruction of small sensory fibers (or possibly the alteration in ratios of
small to large fibers) as it is common in post-traumatic situations. Other etiologies of pain
arise from small fiber damage due to diabetic neuropathy, drug induced damage
(chemotherapy drugs), alcoholism, damage due to cancer, and a variety of hereditary
small- and large-fiber neuropathies. We rationalize that targets derived from the peripheral
nervous system may be of strategic benefit in that candidate compounds do not need to
cross the blood-brain barrier, they can act on the initiation site of pain without inducing
central side effects.

[0004] It has long been established that central mechanisms are involved in the
perception and modulation of pain. Electrical stimulation of the periaqueductal gray
(PAG) area produces analgesia without loss of other sensory modalities. Descending pain
pathways emanating from PAG and the nucleus raphe magnus impinge on dorsal spinal
cord regions where primary nociceptive afferents terminate. Also, stimulation of regions
such as the paragigantocellularis nucleus in the medulla oblongata result in analgesia.
Finally, opiate receptors, when stimulated by opioid alkaloids and opioid peptides, mediate
analgesia and these sites are located in key “pain centers” within the brain including PAG,
thalamic nuclei and cortical regions. Identification of genes in these CNS regions and the
spinal thalamic tract from animal models of pain may elucidate important targets for pain

modulation.

Detailed Description of the Invention

[0005] The present invention provides methods and compositions for the diagnosis
and treatment of a subject experiencing pain or suffering from a painful disorder.
Preferably, the subject is a human, e.g., a patient with pain or a pain-associated disorder
disclosed herein. For example, the subject can be a patient with pain elicited from tissue

injury, e.g., inflammation, infection, ischemia; pain associated with musculoskeletal
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disorders, e.g., joint pain; tooth pain; headaches, e.g., migraine; pain associated with
surgery; pain related to inflammation, e.g., irritable bowel syndrome; or chest pain. The
subject can be a patient with complex regional pain syndrome (CRPS), reflex sympathetic
dystrophy (RSD), causalgia, neuralgia, central pain and dysesthesia syndrome, carotidynia,
neurogenic pain, refractory cervicobrachial pain syndrome, myofascial pain syndrome,
craniomandibular pain dysfunction syndrome, chronic idiopathic pain syndrome, Costen’s
pain-dysfunction, acute chest pain syndrome, gynecologic pain syndrome, patellofemoral
pain syndrome, anterior knee pain syndrome, recurrent abdominal pain in children, colic,
low back pain syndrome, neuropathic pain, phantom pain from amputation, phantom tooth
pain, or pain asymbolia. The subject can be a cancer patient, e.g., a patient with brain
cancer, bone cancer, or prostate cancer. In other embodiments, the subject is a non-human
animal, e.g., an experimental animal, e.g., an arthritic rat model of chronic pain, a chronic
constriction injury (CCI) rat model of neuropathic pain, or a rat model of unilateral
inflammatory pain by intraplantar injection of Freund’s complete adjuvant (FCA).

[0006] “Treatment”, as used herein, is defined as the application or administration
of a therapeutic agent to a patient, or application or administration of a therapeutic agent to
an isolated tissue or cell line from a patient, who has a disease or disorder, a symptom of
disease or disorder or a predisposition toward a disease or disorder, with the purpose of
curing, healing, alleviating, relieving, altering, remedying, ameliorating, improving or
affecting the disease or disorder, the symptoms of disease or disorder or the predisposition
toward a disease or disorder. A therapeutic agent includes, but is not limited to, the small
molecules, peptides, antibodies, ribozymes and antisense oligonucleotides described
herein.

[0007] The present invention is based, at least in part, on the discovery that nucleic
acid and protein molecules, (described infra), are differentially expressed in animal models
of pain and in peripheral and central nervous system tissues known to be associated with
pain (e.g. dorsal root ganglion (DRG)). The modulators of the molecules of the present
invention, identified according to the methods of the invention can be used to modulate
(e.g., inhibit, treat, or prevent) pain and painful conditions.

[0008] "Differential expression”, as used herein, includes both quantitative as well
as qualitative differences in the temporal and/or tissue expression pattern of a gene. Thus,
a differentially expressed gene may have its expression activated or inactivated in normal
versus painful disease conditions (for example, in an experimental pain model system such

as in an animal model for pain). The degree to which expression differs in normal versus
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treated or control versus experimental states need only be large enough to be visualized via
standard characterization techniques, e.g., quantitative PCR, Northern analysis, subtractive
hybridization. The expression pattern of a differentially expressed gene may be used as
part of a prognostic or diagnostic, evaluation, or may be used in methods for identifying
compounds useful for the treatment of pain and painful disorders. In addition, a
differentially expressed gene involved in pain or a painful disorder may represent a target
gene such that modulation of the level of target gene expression or of target gene product
activity may act to ameliorate a painful disease condition. Compounds that modulate
target gene expression or activity of the target gene product can be used in the treatment of
pain or painful conditions. Although the genes described herein may be differentially
expressed with respect to pain, and/or their products may interact with gene products
important to pain, the genes may also be involved in mechanisms important to additional

cell processes.

Molecules of the Present Invention

[0009] Molecules of the present invention include, but are not limited to ion

channels (e.g. Potassium channels), transporters (e.g. amino acid transporters), receptors

(e.g. G protein coupled receptors) and enzymes (e.g. kinases).

[0010] Transmembrane ion channel proteins that selectively mediate the conductance of
sodium, potassium, calcium and chloride ions directly modulate the electrical activity of
sensory neurons and are, thus, important in nociception. In particular, potassium channels are
main players in regulating the frequency and pattern of neuronal firing. The expression and
peak currents of potassium channels have been shown to be regulated after different models of
inflammatory and chronic pain. Additionally, calcium ions serve important intracellular
signaling roles including modulation of other ion channels and regulation of protein kinases and
other enzymatic activity. As cell surface proteins with established three-dimensional structures
and modes of action, the pore-forming alpha subunits of ion channels make ideal drug targets.
In addition to alpha subunits, these channels may consist of beta subunits and other interacting
proteins which modulate channel activity and are good targets for pharmacolog;cal
manipulation of the channels. Therefore, ion channels are useful in treating pain and painful
conditions.

[0011] Endogenous soluble factors mediate pain sensation by binding to specific
transmembrane receptors either on the peripheral terminals of nociceptive neurons or on

central neurons receiving input from these nociceptors. These soluble factors include, but
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are not limited to serotonin, histamine, bradykinin, tachykinins (substance P and
neurokinin A), opioids, eicosanoids (leukotrienes, prostaglandins, thromboxanes), purines,
excitatory amino acids and different proteins. In addition a growing body of evidence,
including clinical trials in man, indicates that IL-1, TNFa, and members of the
neurotrophin family are involved at several stages in the transmission of painful stimuli.
Hydrogen ions (protons) may mediate pain associated with inflammation (and also acid
taste) by activating vanilloid receptor calcium channels or amiloride-sensitive sodium
channels. Additionally, numerous exogenous agents modulate pain by mimicking
endogenous soluble factors. For instance the opiate drugs of abuse exert analgesic effects
by binding to receptors for the endogenous opioids and capsaicin stimulates pain sensation
by binding to vanilloid receptors. The receptors for these soluble factors are linked to
several signal transduction mechanisms including tyrosine kinase activity (e.g.
neurotrophin receptors), recruitment of cytoplasmic tyrosine kinases (e.g. cytokine
receptors for TNFa and IL-1), ion channel opening, and G-protein coupled receptors.
These cell surface receptors are ideal drug targets due to their transmembrane location, and
the goal is to discover G-protein coupling receptors with known ligands or with surrogate
ligands that may be important players in regulating pain mechanisms.

[0012] Intracellular kinases such as protein kinase A and protein kinase C are
involved in the response to pain in sensory neurons. Similarly, enzymes such as
cyclooxygenase(s) and thromboxane synthetase are know to be critical in the production of
prostaglandins, leukotrienes and thromboxanes. Although these particular targets may be
more important in inflammatory pain, the role of this gene family in long term or

neuropathic pain is of importance.

Gene ID 9949

[0013] The human 9949 sequence (SEQ ID NO:1), also known as diacylglycerol
kinase epsilon (DGK- Epsilon (DGK-E)), is approximately 2562 nucleotides long
including untranslated regions. The coding sequence, located at about nucleic acids 88 to
1791 of SEQ ID NO:1, encodes a 567 amino acid protein (SEQ ID NO:2).

[0014] As assessed by TagMan analysis, 9949 mRNA was upregulated in the
spinal cord in two animal models of pain, the chronic constriction injury (CCI) and
axotomy models. 9949 mRNA was also upregulated in the dorsal root ganglion (DRG)

after axotomy.
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[0015] The epsilon isoform of diacylglycerol kinase (9949) is required for
activation of arachidonic acid (Biochemistry 2001, Gene 1999, J Biol Chem 1996). 9949
modulates neuronal signaling pathways linked to neuronal plasticity via activation of N-
methyl-D-aspartate receptor (NMDAR) (Proc Natl Acad Sci U S A 2001). Due to its
expression pattern and its functional role in neural signaling pathways, modulators of 9949
activity would be useful in treating pain and painful disorders. 9949 polypeptides of the

present invention would be useful in screening for modulators of 9949 activity.

Gene ID 14230
[0016] The human 14230 sequence (SEQ ID NO:3), known also as a human

doublecortin-like kinase, is approximately 4726 nucleotides long including untranslated
regions. The coding sequence, located at about nucleic acids 2 to 1828 of SEQ ID NO:3,
encodes a 608 amino acid protein (SEQ ID NO:4).

[0017] As assessed by TagMan analysis, 14230 mRNA was upregulated in the
dorsal horn of the spinal cord after capsaicin treatment in an animal model of pain.

[0018] 14230 is a doublecortin-like kinase, with a doublecortin domain and a
kinase domain similar to CGP-16 kinase. CPG-16 kinase was isolated from kainate-
treated hippocampal neurons and is downstream of a cAMP-dependent protein kinase
pathway. Forskolin or 8-Br-cAMP increased autophosphorylation of this kinase 6-8 fold
via a PKA-induced mechanism (Burgess et al., J. Neuroscience Res. 1999) (Silverman et
al., JBC, 1999). PKA and kainate have well known defined roles in nociception. Due to
its expression pattern and its functional role, modulators of 14230 activity would be useful
in treating pain and painful disorders. 14230 polypeptides of the present invention would

be useful in screening for modulators of 14230 activity.

Gene ID 760

[0019] The human 760 sequence (SEQ ID NO:5), known also as a novel G protein
coupled receptor, which is approximately 4052 nucleotides long including untranslated
regions. The coding sequence, located at about nucleic acids 45 to 1199 of SEQ ID NO:5,
encodes a 384 amino acid protein (SEQ ID NO:6).

[0020] In situ hybridization (ISH) experiments showed that the expression of 760
mRNA in the mouse brain was restricted to those brain regions involved in pain processing
such as the cingulate cortex, thalamus, amygdala and some neurons in the hypothalamus.

In the peripheral nervous system, 760 was expressed in a small subpopulation of DRG
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neurons, mainly those with very small diameter (nociceptive neurons). TagMan
experiments in rodent panels from different pain models showed that 760 was up-regulated
in the DRG in two models of chronic pain, chronic constriction and axotomy of the sciatic
nerve. 760 mRNA was also upregulated in the dorsal horn of the spinal after capsaicin
treatment. Furthermore, behavioral testing of mice that lack this receptor (760 knockout
mice) showed that the 760 knockout mice have altered their pain thresholds.

[0021] As assessed by TagMan analysis, 760 was expressed in the central and
peripheral nociceptive pathways (including sensory nociceptive neurons in the DRG). The
ligand for 760 has also been identified as the endocrine gland-derived vascular endothelial
growth factor (EG-VEGF) (Lin et al., 2002). Additional analysis of 760 in models of
neuropathic pain showed that 760 was upregulated, as well as, showed altered pain
thresholds in knockout mice. Therefore, 760 has an important role in pain responses
during chronic pain and would be a target useful to discover modulators directed toward
the treatment of pain and painful disorders. Modulators of 760 activity are useful in

treating pain and painful disorders.

Gene ID 62553
[0022] The human 62553 sequence (SEQ ID NO:7), known also as a novel G

piotein coupled receptor, which is approximately 1182 nucleotides long including
untranslated regions. The coding sequence, located at about nucleic acids 1 to 1182 of
SEQ ID NO:7, encodes a 393 amino acid protein (SEQ ID NO:8).

[0023] ISH experiments using a human probe showed that the expression of 62553
mRNA in the monkey peripheral nervous system was restricted to a small subpopulation of
DRG neurons, mainly those of very small and intermediate diameter (nociceptive
neurons). In the spinal cord, 62553 mRNA was expressed in a subpopulation of neurons in
laminae I, I and V, again regions involved in nociceptive processing. Finally, in the brain,
62553 mRNA was expressed in some neurons in cortical layer V, hypothalamus, CA layer
pyramidal neurons and in the thalamus. 62553 mRNA was upregulated in the DRG after
capsaicin treatment in a model of pain characterized by cold allodynia as assessed by
TaqMan analysis.

[0024] As assessed by TagMan analysis, 62553, was expressed in the central and
peripheral nociceptive pathways, (including sensory nociceptive neurons in the dorsal root

ganglion as well as laminae I, II, and V of the spinal cord.) Therefore, 62553 plays an
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important role in pain responses and would be a target useful in screening for modulators

of 62553 activity directed toward the treatment of pain and painful disorders.

Gene ID 12216
[0025] The human 12216 sequence (SEQ ID NO:9), known also as homo sapiens

mRNA for SREB3, which is approximately 1121 nucleotides long including untranslated
regions. The coding sequence, located at about nucleic acids 2 to 1121 of SEQ ID NO:9,
encodes a 373 amino acid protein (SEQ ID NO:10).

[0026] As assessed by TagMan analysis, the highest levels of 12216 mRNA
expression was seen in brain followed by spinal cord, ovary and dorsal root ganglion
(DRG). ISH with human and mouse probes showed expression of 12216 mRNA in
monkey and rat brain, spinal cord and DRG. In the spinal cord, expression of 12216
mRNA was restricted to lamina II of the dorsal horn and in the DRG. This gene was
expressed in a subpopulation of neurons of small and intermediate size. TagMan
experiments with the rat probe showed a similar pattern of expression as compared to the
human probe. In addition, this gene was expressed in sympathetic neurons in the rat.
[0027] The exquisite and exclusive pattern of expression of 12216 in areas
involved in nociceptive processing both in DRG and spinal cord indicates that this receptor
is important in the modulation of nociceptive pathways. Therefore, 12216 plays an
important role in pain responses and would be useful in screening for modulators of 12216

activity directed toward the treatment of pain and painful disorders.

Gene ID 17719
[0028] The human 17719 sequence (SEQ ID NO:11), known also as homo sapiens

orphan G-protein coupled receptor GPR72, which is approximately 1727 nucleotides long
including untranslated regions. The coding sequence, located at about nucleic acids 1 to
1272 of SEQ ID NO:11, encodes a 423 amino acid protein (SEQ ID NO:12).

[0029] As assessed by TagMan analysis, 17719 mRNA showed very restricted
expression. The highest levels of expression were detected in brain, dorsal root ganglion
(DRG), spinal cord and testis. ISH experiments done with the human 17719 probe showed
expression in monkey and rat brain, spinal cord and DRG. In the brain, 17719 mRNA was
mainly expressed in cortical laminae I and IL. In the spinal cord 17719 mRNA was

expressed only in the most superficial laminae, the region involved in nociception. In
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monkey and rat DRG, expression was observed in a very restricted subpopulation of small
diameter neurons.

[0030] Based on the exquisite and restricted expression of this GPCR in the
peripheral nociceptive pathways, including sensory nociceptive neurons in the DRG and
their targets within the spinal cord, modulating the activity of this receptor would induce
analgesic effects. Therefore, 17719 plays an important role in pain responses and would
be useful in screening for modulators of 17719 activity directed toward the treatment of

pain and painful disorders.

Gene ID 41897
[0031] The human 41897 sequence (SEQ ID NO:13), known also as heparan

sulfate D-glucosaminyl 3-O-sulfotransferase-2, is approximately 1968 nucleotides long
including untranslated regions. The coding sequence, located at about nucleic acids 73 to
1176 of SEQ ID NO:13, encodes a 367 amino acid protein (SEQ ID NO:14).

[0032] As assessed by TagMan analysis, 41897 mRNA was expressed in the brain.
41897 is a glucosaminyl N-deacetylase/N-sulphotransferase. TNF-alpha increases the
expression of glycosyltranferases and sulfotransferase and is a well-known participant in
the processing and generation of chronic pain. (JBC 2002 Jan 4; 277 (1):424-431). TNF-
alpha is known to be upregulated in many models of persistent pain (Exp Neurol. 1998
May;151(1):138-42) (Pain. 2000 Dec 1;88(3):267-75.) (Exp Neurol. 2001 Jun;169(2):386-
91.) In addition, TNF-alpha application produces pain behavior (Pain. 2002
Feb;95(3):239-246.) (Brain Res. 2001 Sep 14;913(1):86-9.) (Neurology. 2001 May
22:56(10):1371-7.) The upregulation of transferases by TNF-alpha suggests that this
family of genes is involved in the pain process. Therefore, 41897 is involved in
nociception and would be a potential target to discover modulators of 41897, directed
toward the treatment of pain and painful disorders. 41897 polypeptides of the present

invention are useful in screening for modulators of 41897 activity.

Gene ID 47174
[0033] The human 47174 sequence (SEQ ID NO:15), known also as UDP-
GalNAc: polypeptide N-acetylgalactosaminyltransferase, is approximately 2572

nucleotides long including untranslated regions. The coding sequence, located at about
nucleic acids 325 to 2136 of SEQ ID NO:15, encodes a 603 amino acid protein (SEQ ID
NO:16).
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[0034] As assessed by TagMan analysis, 47174 mRNA was expressed in the spinal
cord and dorsal root ganglion (DRG). 47174 is GalNAc-T9, a member of the glycosyl
transferases group 2 family. Opioid peptides can inhibit the perception of chronic pain.
Opioids can alter the pain process by down regulating or inhibiting other molecules. This
inhibition by opioids indicates that these substances are involved in the pain process. In
one such case, the opioid peptide enkephalin inhibited ganglioside GalNAc transferase
activity in vitro (J Neurochem 1984 Apr;42(4):1175-82). The analgesic capacity of
enkephalins to inhibit GalNAc transferase suggests that GalNac plays a role in the
transmission of nociceptive processing. Therefore due to its expression in the spinal cord
and DRG, along with its functional role, 47174 is involved in nociception and is useful as
a target to screen for modulators, directed toward the treatment of pain and painful
disorders. 47174 polypeptides of the present invention are useful in screening for

modulators of 47174 activity.

Gene ID 33408
[0035] The human 33408 sequence (SEQ ID NO:17), known also as potassium

voltage-gated channel subfamily H member 5 (Ether-a-go-go potassium channel 2)
(hEAG2), is approximately 3553 nucleotides long including untranslated regions. The
coding sequence, located at about nucleic acids 278 to 3244 of SEQ ID NO:17, encodes a
988 amino acid protein (SEQ ID NO:18).

[0036] As assessed by TagMan analysis, 33408 mRNA was found to be
upregulated in the brain, dorsal root ganglion (DRG) and spinal cord (SC) when compared
to expression levels of normal control tissues. In situ hybridization experiments
confirmed that 33408 mRNA was expressed in the brain, dorsal root ganglion and spinal
cord. 33408 is a potassium ion channel (K+ channel). Published literature indicates that
the activation of K+ channels affect the frequency and the pattern of neuronal firing.
Therefore, the modulation of K+ channels is important for the firing pattern of nociceptive
neurons. Due to 33408 mRNA expression in the brain, dorsal root ganglion and spinal
cord, along with its functional role, modulators of 33408 would be useful in discovering
therapeutics directed toward the treatment of pain and painful disorders. 33408
polypeptides of the present invention are also useful in screening for modulators of 33408

activity.

10
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Gene ID 10002
[0037] The human 10002 sequence (SEQ ID NO:19), known also as mitogen-
activated protein kinase p38 beta (MAP kinase p38 beta), is approximately 2180

nucleotides long including untranslated regions. The coding sequence, located at about
nucleic acids 20 to 1138 of SEQ ID NO:19, encodes a 372 amino acid protein (SEQ ID
NO:20).

[0038] As assessed by TagMan analysis, 10002 mRNA expression was
upregulated in the brain and the dorsal root ganglion (DRG).

[0039] 10002 is identified as a mitogen activated protein (p38). Mitogen-activated
protein (MAP) kinase cascades represent one of the major signal systems used by
eukaryotic cells to transduce extracellular signals into cellular responses. 10002 is
activated by glutamate and NMDA (JBC. July 25, 272 (30):18518- 18521, 1997); (JBC.
March 5, 274 (10):6493-6498, 1999). Published literature shows that activation of MAP
p38 in hippocampal neurons is induced when MK801 blocks the NMDA-induced
activation of MAP p38 (Neurosci Lett Dec 22;296 (2-3):101-4.); (JBC. March 5, 274
(10):6493-6498, 1999). Due to 10002 mRNA expression in the brain and dorsal root
ganglion, along with its functional role, modulators of 10002 activity have an important
role in pain responses during chronic pain. Modulators of 10002 activity would be useful
as therapeutics directed toward the treatment of pain and painful disorders. 10002

polypeptides of the present invention are also useful in screening for modulators of 10002

activity.
Gene ID 16209
[0040] The human 16209 sequence (SEQ ID NO:21), known also as kinase p56

KKIAMRE, is approximately 2095 nucleotides long including untranslated regions. The
coding sequence, located at about nucleic acids 478 to 1959 of SEQ ID NO:21, encodes a
493 amino acid protein (SEQ ID NO:22).

[0041] As assessed by TagMan analysis, 16209 mRNA expression was
upregulated in the brain and spinal cord in a monkey model of neuropathic pain.

[0042] 16209 or KKIAMRE is expressed in the hippocampal pyramidal cell layer
(J. Neuroscience, 1999). 16209 contains the conserved MAP kinase dual phosphorylation
domain and is suggested to function similarly to MAPK and Ca2+-calmodulin-dependent
protein kinase II. These features allow for 16209 to play a role in long-term synaptic
changes (LTP). (J. Neuroscience, 1999); (Oncogene, 1996). 16209 is also activated by
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EGF (Oncogene, 1996). Published literature also indicates that EGF upregulates kinin
receptor 1 leading to long-term synaptic changes via activation of the NMDA receptor (¥
Immunology, 1998). This data indicates a strong link between 16209 and NMDA receptor
activation. Due to 16209 expression in the brain and spinal cord, along with its functional
role, modulators of 16209 activity have an important role in pain responses during chronic
pain. Modulators of 16209 activity would be useful as therapeutics directed toward the
treatment of pain and painful disorders. 16209 polypeptides of the present invention are

also useful in screening for modulators of 16209 activity.

Gene ID 314

[0043] The human 314 sequence (SEQ ID NO:23), known also as melatonin
receptor type 1B (Mel-1B-R), is approximately 1105 nucleotides long including
untranslated regions. The coding sequence, located at about nucleic acids 13 to 1101 of
SEQ ID NO:23, encodes a 362 amino acid protein (SEQ ID NO:24).

[0044] As assessed by TagMan analysis, 314 mRNA expression was upregulated
in the brain and spinal cord. Further TagMan analysis in rat models showed that 314
mRNA was upregulated in dorsal root ganglion and spinal cord of the capsaicin treated
animal model of pain.

[0045] 314 is a melatonin receptor (GPCR) which has antinociception activity in
rodents. Direct injection (i.p.) of the 314 ligand, inhibits spinal wind-up activity
(Neuroreport 2002 Jan 21;13(1):89-91). In addition, central or peripheral administration of
melatonin produces dose-dependent induced antinociception. (Eur J Pharmacol 2000 Sep
1;403(1-2):49-53). Therefore, 314 activation potentially produces analgesia. Due to 314
expression in the brain and spinal cord, along with its functional role, modulators of 314
activity have an important role in pain responses during chronic pain. Modulators of 314
activity would be useful as therapeutics directed toward the treatment of pain and painful
disorders. 314 polypeptides of the present invention are also useful in screening for

modulators of 314 activity.

Gene ID 636

{0046] The human 636 sequence (SEQ ID NO:25), known also as voltage-gated
potassium channel protein Kv1.6 (HBK2), is approximately 4234 nucleotides long
including untranslated regions. The coding sequence, located at about nucleic acids 863 to

2452 of SEQ ID NO:25, encodes a 529 amino acid protein (SEQ ID NO:26).
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[0047] As assessed by TagMan analysis, 636 mRNA expression was upregulated
in the brain and spinal cord. In situ hybridization experiments showed that 636 was
expressed in the spinal cord, brain and dorsal root gangtion.

[0048] Activation of potassium channels affects the frequency and the pattern of
neuronal firing. Modulation of potassium channels plays a role in the firing pattern of
nociceptive neurons. Therefore, channel openers potentially have an antinociceptive
effect. Due to 636 expression in the brain and spinal cord, along with its functional role,
modulators of 636 activity have an important role in pain responses during chronic pain.
Modulators of 636 activity would be useful as therapeutics directed toward the treatment
of pain and painful disorders. 636 polypeptides of the present invention are also useful in

screening for modulators of 636 activity.

Gene ID 27410
[0049] The human 27410 sequence (SEQ ID NO:27), known also as potassium
channel subfamily K member 17 (TASK-4) (TWIK-related alkaline pH activated K+

channel 2) (2P domain potassium channel Talk-2), is approximately 1764 nucleotides long
including untranslated regions. The coding sequence, located at about nucleic acids 268 to
1266 of SEQ ID NO:27, encodes a 332 amino acid protein (SEQ ID NO:28).

[0050] As assessed by TagMan analysis, 27410 mRNA expression was
upregulated in the dorsal root ganglion and spinal cord. In situ hybridization experiments
showed that 27410 mRNA was expressed in the spinal cord, brain and dorsal root
ganglion.

[0051] Activation of potassium channels affects the frequency and the pattern of
neuronal firing. Modulation of potassium channels is important for the firing pattern of
nociceptive neurons. Therefore, channel openers potentially have an antinociceptive effect.
Due to 27410 expression in the brain and spinal cord, along with its functional role,
modulators of 27410 activity have an important role in pain responses during chronic pain.
Modulators of 27410 activity would be useful as therapeutics directed toward the treatment
of pain and painful disorders. 27410 polypeptides of the present invention are also useful

in screening for modulators of 27410 activity.

Gene ID 33260
[0052] The human 33260 sequence (SEQ ID NO:29), known also as potassium

voltage-gated channel subfamily H member 1 (Ether-a-go-go potassium channel 1)
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(hEAG1) (h-eag) (eagB), is approximately 3083 nucleotides long including untranslated
regions. The coding sequence, located at about nucleic acids 37 to 3006 of SEQ ID
NO:29, encodes a 989 amino acid protein (SEQ ID NO:30).

[0053] As assessed by TagMan analysis, 33260 mRNA was upregulated in the
brain, spinal cord and dorsal root ganglion (DRG) when compared to expression levels of
normal control tissues. Further TagMan analysis showed that 33260 was upregulated in
the spinal cord of capsaicin and morphine treated rat model of pain. In situ hybridization
experiments indicated that 33260 mRNA was expressed in the spinal cord, brain and
dorsal root ganglion (DRG).

[0054] 33260 is a potassium ion channel (K+ channel). Published literature
indicates that the activation of K+ channels affects the frequency and the pattern of
neuronal firing. Therefore, the modulation of K+ channels is important for the firing
pattern of nociceptive neurons. Due to 33260 mRNA expression in the brain, dorsal root
ganglion and spinal cord, along with its functional role, modulators of 33260 would be
useful as therapeutics directed toward the treatment of pain and painful disorders. 33260
polypeptides of the present invention are useful in screening for modulators of 33260

activity.

Gene ID 619

[0055] The human 619 sequence (SEQ ID NO:31), known also as G protein-
activated inward rectifier potassium channel 2 (GIRK2) (Potassium channel, inwardly
rectifying, subfamily J, member 6) (Inward rectifier K+ channel Kir3.2) (KATP-2) (BIR1),
is approximately 2598 nucleotides long including untranslated regions. The coding
sequence, located at about nucleic acids 652 to 1923 of SEQ ID NO:31, encodes a 423
amino acid protein (SEQ ID NO:32).

[0056] As assessed by TagMan analysis, 619 mRNA was upregulated in the brain
and spinal cord when compared to expression levels of normal control tissues. Further
TagMan analysis showed that 619 was upregulated in the spinal cord of morphine treated
animal models of pain.

[0057] Published literature indicates that the activation of potassium (K+ channels)
affects the frequency and the pattern of neuronal firing. Therefore, the modulation of K+
channels is important for the firing pattern of nociceptive neurons. In addition, channel
openers have an antinociceptive effect. Due to 619 mRNA expression in the brain and

spinal cord, along with its functional role, modulators of 619 would be useful as
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therapeutics directed toward the treatment of pain and painful disorders. 619 polypeptides

of the present invention are useful in screening for modulators of 619 activity.

Gene ID 15985
[0058] The human 15985 sequence (SEQ ID NO:33), known also as a

doublecortin-like kinase, is approximately 3552 nucleotides long including untranslated
regions. The coding sequence, located at about nucleic acids 208 to 2508 of SEQ ID
NO:33, encodes a 766 amino acid protein (SEQ ID NO:34).

[0059] As assessed by TagMan analysis, 15985 mRNA was upregulated in the
brain and spinal cord. Further TagMan analysis showed that 15985 was upregulated in the
spinal cord (SC) of morphine treated animal models of pain, as well as in the dorsal root
ganglion of the CCI, complete Freund’s adjuvant (CFA) and axotomy (AXT) treated
animal models of pain. In addition, 15985 mRNA was upregulated in the spinal cord of
CCI and axotomy (AXT) animal models of pain. ISH experiments showed 15985 mRNA
expression in SC and brain in both neurons and oligodendrocytes.

[0060] 15985 is a doublecortin-like kinase, with a doublecortin domain and a
kinase domain similar to CPG-16 kinase. CPG-16 kinase has been isolated from kainate
treated hippocampal neurons (a well-known model of neuroplasticity). CPG-16 is located
downstream of a cAMP-dependent protein kinase pathway. Autophosphorylation of
CPG16 is increased 6-8 fold by forskolin through a PKA-induced mechanism. Forskolin
stimulation is blocked by a specific PKA inhibitor known as H89. Therefore, 15985 plays
a potential role in the PKA pathway. PKA and kainate have well known defined roles in
nociception. Due to 15985 mRNA expression in the brain and spinal cord, along with its
functional role, modulators of 15985 would be useful as therapeutics directed toward the
treatment of pain and painful disorders. 15985 polypeptides of the present invention are

useful in screening for modulators of 15985 activity.

Gene ID 69112
[0061] The human 69112 sequence (SEQ ID NO:35), known also as a

doublecortin-like kinase, is approximately 2421 nucleotides long including untranslated

regions. The coding sequence, located at about nucleic acids 91 to 2058 of SEQ ID
NO:35, encodes a 655 amino acid protein (SEQ ID NO:36).

[0062] As assessed by TagMan analysis, 69112 mRNA was expressed at the
highest levels in the dorsal root ganglion (DRG), spinal cord (SC), with lower levels

15



10

15

20

25

30

WO 03/073983 PCT/US03/04816

expressed in the brain and testis. Further TagMan analysis showed that 69112 was
upregulated in the dorsal horn of the spinal cord of capsaicin rat models of pain. In situ
hybridization experiments indicated that 69112 mRINA was expressed in the spinal cord
(SC), brain and dorsal root ganglion (DRG) of human, monkey and rat tissues. Further in
situ hybridization experiments indicated that 69112 mRNA was expressed at low levels in
a subpopulation of cortical neurons, as well as in the laminae, the region involved in
nociception. In monkey and rat dorsal root ganglion, expression of 69112 mRNA was
observed in a very restricted subpopulation of neurons, mainly of small diameter
(nociceptive neurons).

[0063] 69112 is a new orphan serine/threonine kinase with a doublecortin domain
and kinase domain similar to CPG-16 kinase. CPG-16 is a plasticity-related gene isolated
from kainite-treated hippocampal neurons. Inflammatory mediators such as PGEZ,\
serotonin and adenosine activate the cAMP/PKA pathway, leading to hyperalgesia. CPG-
16 acts downstream of PKA in the signaling pathway of cAMP, since forskolin or 8-Br-
cAMP increased autophosphorylation of this kinase 6-8 fold via a PKA-induced
mechanism (Burgess et al., J. Neuroscience Res. 1999; Silverman et al., JBC, 1999).
Inhibition of CPG-16 potentially inhibits this signal transmission. 69112 is located
downstream of several molecules involved in nociceptive behavior. Therefore,
antagonizing 69112 can lead to blocking the activation of nociceptive neurons induced by
different stimuli. Due to 69112 mRNA expression in the DRG, SC, brain and testis along
with its functional role, modulators of 69112 would be useful as therapeutics directed
toward the treatment of pain and painful disorders. 69112 polypeptides of the present

invention are useful in screening for modulators of 69112 activity.

Gene ID 2158

[0064] The human 2158 sequence (SEQ ID NO:37), known also as a
synaptotrophin associated serine/threonine kinase, is approximately 4833 nucleotides long
including untranslated regions. The coding sequence, located at about nucleic acids 40 to
4752 of SEQ ID NO:37, encodes a 1570 amino acid protein (SEQ ID NO:38).

[0065] As assessed by TagMan analysis, 2158 mRNA was expressed in the brain,
dorsal root ganglion (DRG) in the spinal cord (SC). Further TagMan analysis showed that
2158 was upregulated in the dorsal root ganglion of chronic constriction injury (CCI) rat

model and in the spinal cord of the morphine rat model of pain.
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[0066] Synaptotrophin associated serine/threonine kinase (SAST) or 2158 interacts
with both alphal and beta2 synaptotrophin and is involved in the link of the
dystrophin/utrophin network with microtubule filaments via the syntrophins. 2158 is
important in organizing the postsynaptic machinery necessary for transmission. 2158 is
localized in postsynaptic neuronal process and cerebral vasculature and interacts directly
with neural nitric oxide synthase (nNOS). Direct interaction of 2158 with nNOS indicates
that antagonizing 2158 decreases or halts the N-methyl-D-asparatic acid-nitric oxide
(NMDA-NO) mediated chronic pain cascade. Due to 2158 mRNA expression in the brain
and spinal cord, along with its functional role, modulators of 2158 would be useful as
therapeutics directed toward the treatment of pain and painful disorders. 2158
polypeptides of the present invention are useful in screening for modulators of 2158

activity.

Gene ID 224

[0067] The human 224 sequence (SEQ ID NO:39), known also as the melanocortin
5 receptor (MC5-R) (MC-2), is approximately 1650 nucleotides long including
untranslated regions. The coding sequence, located at about nucleic acids 616 to 1593 of
SEQ ID NO:39, encodes a 325 amino acid protein (SEQ ID NO:40).

[0068] As assessed by TagMan analysis, 224 mRNA was expressed in the brain
and spinal cord (SC). Further TagMan analysis showed that 224 mRNA was upregulated
in the dorsal root ganglion (DRG) of chronic constriction injury (CCI), complete Freud’s
adjuvant (CFA) and axotomy (AXT) rat models of pain. 224 mRNA was also upregulated
in the spinal cord of morphine rat models of pain, as well as in the spinal cord of CCI and
CFA rat models of pain.

[0069] 224 is a melanocortin 5 receptor. The melanocortin receptor family is
associated with nociceptive processing. Published data indicates that the melanocortin 5
receptor or 224 is upregulated in the dorsal horn of the spinal cord following chronic
constriction injury in rats (J Neurosci 2000 Nov 1;20(21):8131-7). The melanocortin
receptor ligands are also associated in producing mechanical and cold allodynia (J
Neurosci 2000 Nov 1;20(21):8131-7). In addition, melanocortin receptor antagonists
produce anti-allodynic responses (Anesth Analg 2001 Dec;93(6):1572-7). Due to 224
mRNA expression in the brain and spinal cord, along with its functional role, modulators

of 224 would be useful as therapeutics directed toward the treatment of pain and painful

17



10

15

20

25

30

WO 03/073983 PCT/US03/04816

disorders. 224 polypeptides of the present invention are useful in screening for modulators

of 224 activity.

Gene ID 615

[0070] The human 615 sequence (SEQ ID NO:41), known also as inward
rectifying potassium channel 4 (IRK4) (Potassium channel, inwardly rectifying, subfamily
J, member 4) (Inward rectifier K+ channel Kir2.3) (Hippocampal inward rectifier HIR)
(HRK1) (HIRK2), is approximately 1913 nucleotides long including untranslated regions.
The coding sequence, located at about nucleic acids 98 to 1435 of SEQ ID NO:41, encodes
a 445 amino acid protein (SEQ ID NO:42).

[0071] As assessed by TagMan analysis, 615 mRNA was expressed in the human
brain and heart. Due to 615 mRNA expression in the human brain, along with the general
functional role of inwardly rectifying potassium channels as mediators of central and
peripheral nervous system activities, modulators of 615 would be useful as therapeutics
directed toward the treatment of pain and painful disorders. 615 polypeptides of the

present invention are useful in screening for modulators of 615 activity.

Gene ID 44373
[0072] The human 44373 sequence (SEQ ID NO:43), known also as zinc
transporter 3 (ZNT-3), is approximately 2000 nucleotides long including untranslated

regions. The coding sequence, located at about nucleic acids 84 to 1250 of SEQ ID
NO:43, encodes a 388 amino acid protein (SEQ ID NO:44).

[0073] As assessed by TagMan analysis, 44373 mRNA was expressed at the
highest levels in brain followed by spinal cord. Further TagMan analysis indicated that
44373 mRNA was upregulated in the dorsal root ganglion (DRG) in all four models of
neuropathic pain (CCI, Axotomy, SNI and TNI). ISH experiments showed 44373 mRNA
was expressed in spinal cord and cortex in both monkey and rat. It was also expressed in
ipsilateral but not contralateral DRG in a subpopulation of neurons after SNI and TNI in
rat pain models.

[0074] 44373 is the zinc transporter ZNT-3. 44373 or ZNT-3 is localized to
synaptic vesicles, playing a role in transporting zinc into vesicles. Generally, synaptically
released zinc has neuromodulatory capabilities that could result in either inhibition or
enhancement of neuronal excitability (Neurobiol Dis (1997) 4:137). In addition, zinc ions

modulate glutamate receptors, enhancing the activity of the gamma-aminobutyric acid
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(GABA) synthesizing enzyme and inhibiting nitric oxide synthase. These enzymes are
important modulators of nociceptive pathways. Therefore, 44373 plays a potential role in
regulating zinc levels during chronic pain. Due to 44373 mRNA expression in the brain,
dorsal root ganglion and spinal cord, along with its functional role, modulators of 44373
would be useful as therapeutics directed toward the treatment of pain and painful
disorders. 44373 polypeptides of the present invention are useful in screening for

modulators of 44373 activity.

Gene ID 95431
[0075] The human 95431 sequence (SEQ ID NO:45), known also as a catjonic

amino acid transporter (CAT3), is approximately 2279 nucleotides long including
untranslated regions. The coding sequence, located at about nucleic acids 151 to 2010 of
SEQ ID NO:45, encodes a 619 amino acid protein (SEQ ID NO:46).

[0076] As assessed by TagMan analysis 95431 mRNA was expressed mainly in
nervous system tissues in both human and rat panels. 95431 mRNA was expressed at the
highest levels in brain followed by spinal cord, breast, ovary and prostate tissues. Further
TagMan analysis indicated that 95431 mRNA was upregulated in the dorsal root ganglion
(DRG) after chronic constriction injury (CCI) and spared nerve injury (SNI) in animal
models of pain. In addition, 95431 mRNA was upregulated in the spinal cord after

capsaicin treatment and in tibial nerve injury (TNI) and SNI animal 'models of pain.

[0077] 95431 is a cationic amino acid transporter (CAT3) which transports
arginine, lysine and ornithine. (J Biol Chem 1997, 272:26780-6). Arginine is a precursor
for nitric oxide (NO) and ornithine is a precursor for arginine. In addition, neuronal nitric
oxide synthase (nNOS) co-localizes in neurons with 95431 (Brain Res Mol Brain Res
1999, 70:231-41). Because 95431 mRNA is found exclusively in neurons, 95431 is
potentially the main provider of the arginine needed for NO production in neurons.
Excess NO production is also a well established mechanism for nociception, therefore
inhibitors of 95431 would be a novel method for inhibiting pain. Due to 95431 mRNA
expression in the brain, spinal cord, breast, ovary and prostate, along with its functional
role, modulators of 95431 would be useful in discovering therapeutics directed toward the
treatment of pain and painful disorders. 95431 polypeptides of the present invention are

also useful in screening for modulators of 95431 activity.
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Gene ID 22245
[0078] The human 22245 sequence (SEQ ID NO:47), known also as long transient
receptor potential channel 2 (LTRPC2) (transient receptor potential channel 7 (TRPC7)), is

approximately 6220 nucleotides long including untranslated regions. The coding
sequence, located at about nucleic acids 446 to 4957 of SEQ ID NO:47, encodes a 1503
amino acid protein (SEQ ID NO:48).

[0079] As assessed by TagMan analysis, 22245 mRNA was mainly expressed in
nervous system tissues in both human and mouse panels. 22245 mRNA was expressed at
the highest levels in the brain followed by dorsal root ganglion (DRG), colon and ovary.
Further TagMan analysis indicated that 22245 mRNA was upregulated in DRG one month
after axotomy and downregulated one year after capsaicin treatment. 22245 mRNA was
also upregulated in the spinal cord after chronic constriction injury (CCI), tibial nerve
injury (TNI) and one year after capsaicin treatment. In situ hybridization experiments
indicated that 22245 mRNA was expressed in the brain cortex, hippocampus and in a
subpopulation of neurons in the DRG, including some small diameter neurons.

[0080] 22245 is responsible for a non-selective cation conductance permeable to
both Na+ and Ca2+. Ca2+ influx is critical in the activation of nociceptors. Furthermore,
22245 can be activated by oxidants and reactive nitrogen species, which have been
indicated to be nociceptive in CCI and diabetic pain models. Other nociceptive mediator
like arachidonic acid potentiates 22245 activity. In addition, some of the TNFa activities
appear to be mediated by 22245. Therefore, blockers of 22245 would inhibit pain
transmission. Due to 22245 mRNA expression in the brain, dorsal root ganglion, colon
and ovary along with its functional role, modulators of 22245 would be useful as
therapeutics directed toward the treatment of pain and painful disorders. 22245
polypeptides of the present invention are useful in screening for modulators of 22245

activity.

Gene 1D 2387

[0081] The human 2387 sequence (SEQ ID NO:49), known also as the glycine
receptor alpha 3 subunit, is approximately 3069 nucleotides long including untranslated
regions. The coding sequence, located at about nucleic acids 421 to 1770 of SEQ ID
NO:49, encodes a 449 amino acid protein (SEQ ID NO:50).

[0082] As assessed by TagMan analysis, 2387 mRNA was expressed in nervous
system tissues in both human and rat panels. 2387 mRNA was expressed at the highest
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levels in the brain followed by spinal cord and dorsal root ganglion (DRG). Further
TagMan analysis indicated that 2387 mRNA was upregulated in the DRG in models of
neuropathic pain (chronic constriction injury (CCI) and axotomy) and 2387 mRNA was
down regulated after tibial nerve injury (TNI) and spared nerve injury (SNI). 2387 mRNA
was also downregulated in the spinal cord at some time points after SNI and TNI in the
pain models. Down regulation was also observed in the DRG and spinal cord one year
after capsaicin treatment.

[0083] 2387 is the glycine receptor alpha 3 subunit. Activation or potentiation of
the alpha 3 subunit inhibits pain transmission. Due to 2387 mRNA expression in the brain,
dorsal root ganglion and spinal cord, along with its functional role, modulators of 2387
would be useful as therapeutics directed toward the treatment of pain and painful
disorders. 2387 polypeptides of the present invention are useful in screening for

modulators of 2387 activity.

Gene ID 16658
[0084] The human 16658 sequence (SEQ ID NO:51), known also as the ephrin A6

receptor, is approximately 3633 nucleotides long including untranslated regions. The
coding sequence, located at about nucleic acids 23 to 3415 of SEQ ID NO:51, encodes an
1130 amino acid protein (SEQ ID NO:52).

[0085] As assessed by TagMan analysis, 16658 mRNA was expressed exclusively
in nervous system tissues in both human and rat panels. 16658 mRNA was upregulated in
the dorsal root ganglion (DRG) and spinal cord after capsaicin treatment, followed by
downregulation one year after the capsaicin treatment. 16658 mRNA was also
downregulated in DRG after chronic constriction injury (CCI), spared nerve injury (SNI),
tibial nerve injury (TNI) and axotomy models of pain. In addition, 16658 mRNA was
downregulated in the spinal cord after rhizotomy. ISH experiments showed 16658 mRNA
was expressed in the cortex, spinal cord, including the dorsal horn, and in a subpopulation
of DRG neurons of medium and small diameter.

[0086] 16658 is the ephrin A6 receptor that is exclusively expressed in nervous
tissues. The signaling pathways for ephrin A receptors has been recently elucidated. It is
shown that a guanine nucleotide exchange factor for the Rho-family of GTPases, ephexin,
interacts with ephrin A receptors and activates RhoA ( Cell 2001,105:233). 16658 is highly
expressed in the adult nervous system and it is regulated in several models of pain. Since

interaction of ephrin A receptors with ephexin activates RhoA (similarly to several
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nociceptive mediators), inhibiting this receptor would potentially inhibit pain transmission.
Due to 16658 mRNA expression in nervous tissues, along with its functional role,

modulators of 16658 would be useful as therapeutics directed toward the treatment of pain
and painful disorders. 16658 polypeptides of the present invention are useful in screening

for modulators of 16658 activity.

Gene ID 55054
[0087] The human 55054 sequence (SEQ ID NO:53), known also as glutamate

carboxypeptidase-like protein 2, is approximately 1640 nucleotides long including
untranslated regions. The coding sequence, located at about nucleic acids 42 to 1568 of
SEQ ID NO:53, encodes a 508 amino acid protein (SEQ ID NO:54).

[0088] As assessed by TagMan analysis, 55054 mRNA was expressed at high
levels in the brain and spinal cord and in the liver at lower levels. In situ hybridization
experiments with the human 55054 probe showed high expression in monkey and human
brain as well as in monkey spinal cord. 55054 mRNA was also expressed exclusively in
glial cells. 55054 is also known as glutamate carboxypeptidase-like protein 2. Inhibition
of glutamate synthesis will improve pain syndromes since glutamate synthesis controls the
activation of glutamate receptors. Due to 55054 mRNA expression in the brain and spinal
cord, along with its functional role, modulators of 55054 would be useful as therapeutics
directed toward the treatment of pain and painful disorders. 55054 polypeptides of the

present invention are useful in screening for modulators of 55054 activity.

Gene ID 16314
[0089] The human 16314 sequence (SEQ ID NO:55), known also as mitogen-
activated protein kinase kinase kinase 10 (Mixed lineage kinase 2(MLK2)), is

approximately 3138 nucleotides long including untranslated regions. The coding sequence,
located at about nucleic acids 161 to 3022 of SEQ ID NO:55, encodes a 953 amino acid
protein (SEQ ID NO:56).

[0090] As assessed by TagMan analysis, 16314 mRNA was expressed mainly in
nervous system tissues. Further TagMan analysis indicated that 16314 mRNA was
upregulated in dorsal root ganglion (DRG) after complete Freund’s adjuvant (CFA)
treatment and down-regulated after axotomy. 16314 mRNA was also upregulated in spinal

cord after chronic constriction injury (CCI), axotomy, capsaicin, tibial nerve injury (TINI)
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and spared nerve injury (SNI) and down-regulated in DRG and spinal cord after
rhizotomy.

[0091] 16314 or MLK?2 activates several key pathways identified in pain, including
ERK, p38, JNK and dynamin, which themselves are activated in a large number of pain
models (including Adelta and C-fiber electrical stimuli, intense punctate mechanical
stimuli, extreme heat or cold, capsaicin injection, formalin injection, intraplantar
carrageenan injection and partial sciatic nerve ligation). Inhibition of multiple genes
downstream of 16314 or MLK?2 reverse hyperalgesia, indicating that MLLK2 activation of
downstream genes would be hyperalgesic. Thus, inhibitors of 16314 or MLK?2 are also
potentially analgesic. Due to 16314 mRNA expression in the spinal cord and dorsal root
ganglion, along with its functional role, modulators of 16314 activity have an important
role in pain responses during chronic pain. Modulators of 16314 activity would be useful
as therapeutics directed toward the treatment of pain and painful disorders. 16314
polypeptides of the present invention are also useful in screening for modulators of 16314

activity.

Gene ID 1613

[0092] The human 1613 sequence (SEQ ID NO:57), known also as LIM domain
kinase 1 (LIMK-1), is approximately 3262 nucleotides long including untranslated regions.
The coding sequence, located at about nucleic acids 96 to 2039 of SEQ ID NO:57, encodes
a 647 amino acid protein (SEQ ID NO:58).

[0093] As assessed by TagMan analysis, 1613 mRNA was expressed mainly in
nervous system tissues both in human and rat panels. Further TagMan analysis indicated
that 1613 mRNA was downregulated in dorsal root ganglion (DRG) and spinal cord after
rhizotomy. In situ hybridization experiments indicated that 1613 mRNA was expressed in
the brain and in the spinal cord. In the DRG, 1613 mRNA was expressed in subpopulation
of neurons, with high levels of expression in medium size neurons.

[0094] 1613 or LIMK-1 is highly expressed in adult nervous system and is
regulated after rhizotomy, a model of neuropathic pain. It is well known that neuropathic
pain is the result of afferent fiber reorganization and plasticity in the spinal cord. Since
1613 or LIMK-1 has a critical role in actin reorganization, inhibiting 1613 or LIMK-1
would inhibit the central afferent reorganization involved in the maintenance of pain
sensations. Furthermore, inhibiting 1613 or LIMK-1 would affect the acute effects of other

pain mediators such as PKC and glutamate. Due to 1613 expression in the brain, spinal

23



10

15

20

25

30

WO 03/073983 PCT/US03/04816

cord and dorsal root ganglion, along with its functional role, modulators of 1613 activity
have an important role in pain responses during chronic pain. Modulators of 1613 activity
would be useful as therapeutics directed toward the treatment of pain and painful
disorders. 1613 polypeptides of the present invention are also useful in screening for

modulators of 1613 activity.

Gene ID 1675

[0095] The human 1675 sequence (SEQ ID NO:59), known also as tyrosine-
protein kinase TEC, is approximately 3650 nucleotides long including untranslated
regions. The coding sequence, located at about nucleic acids 118 to 2013 of SEQ ID
NO:59, encodes a 631 amino acid protein (SEQ ID NO:60).

[0096] As assessed by TagMan analysis, 1675 mRNA was expressed mainly in
hematopoietic cells followed at much lower levels in nervous system tissues in a human
panel. Further TagMan analysis indicated that 1675 mRNA expression was
downregulated in dorsal root ganglion (DRG) and spinal cord after complete Freund’s
adjuvant (CFA) treatment. 1675 mRNA expression was also down-regulated in DRG and
spinal cord after capsaicin treatment, and in the tibial nerve injury model (TNI) and the
spared nerve injury model (SNI) and upregulated in DRG and spinal cord after rthizotomy.
[0097] 1675 is a cytoplasmic kinase that links cytokine receptors to PI-3 kinase
pathways though JAK pathways. These 2 pathways have been shown to be involved in
pain signaling. Therefore inhibiting this 1675 would inhibit some component of the
initiation and maintenance of pain sensations. Due to 1675 expression in the dorsal root
ganglion and spinal cord, along with its functional role, modulators of 1675 activity have
an important role in pain responses during chronic pain. Modulators of 1675 activity
would be useful as therapeutics directed toward the treatment of pain and painful
disorders. 1675 polypeptides of the present invention are also useful in screening for

modulators of 1675 activity.

Gene ID 9569

[0098] The human 9569 sequence (SEQ ID NO:61), known also as phosphate
regulating neutral endopeptidase or metalloendopeptidase homolog PEX, is approximately
2481 nucleotides long including untranslated regions. The coding sequence, located at
about nucleic acids 202 to 2451 of SEQ ID NO:61, encodes a 749 amino acid protein
(SEQ ID NO:62).
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[0099] As assessed by TagMan analysis, 9569 mRNA was expressed mainly in
hematopoietic cells followed at much lower levels in nervous system tissues in a human
panel. Further TagMan analysis indicated that 9569 was upregulated in spinal cord after
axotomy, tibial nerve injury (TNI), spared nerve injury (SNI) and capsaicin treatment.
9569 mRNA was also upregulated in dorsal root ganglion (DRG).

[0100] 9569 is a membrane-bound endopeptidase that hydrolyzes leuenkephalin, a
well characterized analgesic mediator. Therefore, inhibiting this 9569 would block the
degradation of one important endogenous opioid and would enhance endogenous analgesic
pathways. Due to 9569 expression in the dorsal root ganglion and spinal cord, along with
its functional role, modulators of 9569 activity have an important role in pain responses
during chronic pain. Modulators of 9569 activity would be useful as therapeutics directed
toward the treatment of pain and painful disorders. 9569 polypeptides of the present

invention are also useful in screening for modulators of 9569 activity.

Gene ID 13424
[0101] The human 13424 sequence (SEQ ID NO:63), known also as doublecortin-

like and CAM kinase-like 1, is approximately 5703 nucleotides long including
untranslated regions. The coding sequence, located at about nucleic acids 213 to 2402 of
SEQ ID NO:63, encodes a 729 amino acid protein (SEQ ID NO:64).

[0102] As assessed by TéqMan analysis, 13424 mRNA was expressed mainly in
nervous system tissues both in human and rat panels. 13424 mRNA expression was
upregulated in the dorsal root ganglion (DRG) after chronic constriction injury (CCI).
13424 mRNA expression was also downregulated in DRG and spinal cord after spared
nerve injury (SNI).

[0103] 13424 is doublecortin-like and CAM kinase-like 1, a cytoplasmic protein
kinase, that is involved in calcium-signaling pathways.13424 has two doublecortin
domains and a kinase domain similar to CPG-16, a kinase isolated from kainate treated
hippocampal neurons (a well known model of neuroplasticity) (J Neurosci Res 1999,
58:36397). 13424 is highly expressed in adult nervous system and it is regulated in the
DRG after CCI, a model of neuropathic pain originated by peripheral nerve injury. This
injury is characterized by increases in intracellular calcium during the activation of
nociceptive pathways. This process results not only in neuropeptide release and
modulation of membrane excitability, but also in activation of intracellular mediators like

proteases and kinases. Activation of calpain by calcium cleaves doublecortin-like kinase
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yielding an active kinase domain no longer anchored to microtubules. This kinase domain,
structurally similar to CPG16, can be potentially activated by a known nociceptive
mediator PKA. Due to 13424 mRNA expression in the dorsal root ganglion, along with its
functional role, modulators of 13424 would be useful as therapeutics directed toward the
treatment of pain and painful disorders. 13424 polypeptides of the present invention are

useful in screening for modulators of 13424 activity.

[0104] Various aspects of the invention are described in further detail in the

following subsections:

Screening Assays:

[0105] The invention provides a method (also referred to herein as a "screening
assay") for identifying modulators, i.e., candidate or test compounds or agents (e.g.,
peptides, peptidomimetics, small molecules (organic or inorganic) or other drugs) which
bind to proteins, have a stimulatory or inhibitory effect on, for example, 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 expression or 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity, or have a
stimulatory or inhibitory effect on, for example, the expression or activity of a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 substrate. Compounds identified using the assays
described herein may be useful for treating pain and painful conditions.

[0106] These assays are designed to identify compounds that bind to a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein, bind to other intracellular or extracellular
proteins that interact with a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein, and interfere with
the interaction of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
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22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein with other
intercellular or extracellular proteins. For example, in the case of the 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein, which is a transmembrane receptor-type protein, such
techniques can identify ligands for such a receptor. A 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein ligand or substrate can, for example, be used to ameliorate pain and painful
conditions. Such compounds may include, but are not limited to peptides, antibodies, or
small organic or inorganic compounds. Such compounds may also include other cellular
proteins.

[0107] Compounds identified via assays such as those described herein may be
useful, for example, for treating pain and painful conditions. In instances whereby a
painful condition results from an overall lower level of 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 gene expression and/or 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein in a cell or
tissue, compounds that interact with the 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein may
include compounds which accentuate or amplify the activity of the bound 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 protein. Such compounds would bring about an effective
increase in the level of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein activity, thus
ameliorating symptoms. |

[0108] In other instances, mutations within the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
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13424 gene may cause aberrant types or excessive amounts of 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 proteins to be made which have a deleterious effect that leads to a pain.
Similarly, physiological conditions may cause an excessive increase in 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 gene expression leading pain. In such cases, compounds that bind to
a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein may be identified that inhibit the activity
of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein. Assays for testing the
effectiveness of compounds identified by techniques such as those described in this section
are discussed herein.

[0109] In one embodiment, the invention provides assays for screening candidate
or test compounds which are substrates of a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein or polypeptide or biologically active portion thereof. In another embodiment, the
invention provides assays for screening candidate or test compounds which bind to or
modulate the activity of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein or polypeptide or
biologically active portion thereof. The test compounds of the present invention can be
obtained using any of the numerous approaches in combinatorial library methods known in
the art, including: biological libraries; spatially addressable parallel solid phase or solution
phase libraries; synthetic library methods requiring deconvolution; the one-bead one-
compound’ library method; and synthetic library methods using affinity chromatography
selection. The biological library approach is limited to peptide libraries, while the other
four approaches are applicable to peptide, non-peptide oligomer or small molecule
libraries of compounds (Lam, K.S. (1997) Anticancer Drug Des. 12:145).
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[0110] Examples of methods for the synthesis of molecular libraries can be found
in the art, for example in: DeWitt et al. (1993) Proc. Natl. Acad. Sci. U.S.A. 90:6909; Erb
et al. (1994) Proc. Natl. Acad. Sci. USA 91:11422; Zuckermann et al. (1994). J. Med.
Chem. 37:2678; Cho et al. (1993) Science 261:1303; Carrell et al. (1994) Angew. Chem.
Int. Ed. Engl. 33:2059; Carell et al. (1994) Angew. Chem. Int. Ed. Engl. 33:2061; and in
Gallop et al. (1994) J. Med. Chem. 37:1233.

[0111] Libraries of compounds may be presented in solution (e.g., Houghten
(1992) Biotechniques 13:412-421), or on beads (Lam (1991) Nature 354:82-84), chips
(Fodor (1993) Nature 364:555-556), bacteria (Ladner USP 5,223,409), spores (Ladner
USP "409), plasmids (Cull et al. (1992) Proc Natl Acad Sci USA 89:1865-1869) or on
phage (Scott and Smith (1990) Science 249:386-390); (Devlin (1990) Science 249:404-
406); (Cwirla er al. (1990) Proc. Nail. Acad. Sci. 87:6378-6382); (Felici (1991) J. Mol.
Biol. 222:301-310); (Ladner supra.).

[0112] In one embodiment, an assay is a cell-based assay in which a cell which
expresses a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein or biologically active portion

‘thereof is contacted with a test compound and the ability of the test compound to modulate

9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 activity is determined. Determining the ability
of the test compound to modulate 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity can be
accomplished by monitoring, for example, intracellular calcium, IP3, cAMP, or
diacylglycerol concentration, the phosphorylation profile of intracellular proteins, cell
proliferation and/or migration, gene expression of, for example, cell surface adhesion
molecules or genes associated with analgesia, or the activity of a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 -regulated transcription factor. The cell can be of mammalian origin,
e.g., aneural cell. In one embodiment, compounds that interact with a receptor domain
can be screened for their ability to function as ligands, i.e., to bind to the receptor and

modulate a signal transduction pathway. Identification of ligands, and measuring the
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activity of the ligand-receptor complex, leads to the identification of modulators (e.g.,
antagonists) of this interaction. Such modulators may be useful in the treatment of pain
and painful conditions.

[0113] The ability of the test compound to modulate 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 binding to a substrate or to bind to 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
can also be determined. Determining the ability of the test compound to modulate 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 binding to a substrate can be accomplished, for
example, by coupling the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 substrate with a
radioisotope or enzymatic label such that binding of the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 substrate to 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 can be determined by detecting
the labeled 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 substrate in a complex. 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 could also be coupled with a radioisotope or enzymatic label
to monitor the ability of a test compound to modulate 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 binding to a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 substrate in a complex.
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Determining the ability of the test compound to bind 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 can be accomplished, for example, by coupling the compound with a radioisotope
or enzymatic label such that binding of the compound to 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 can be determined by detecting the labeled 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
compound in a complex. For example, compounds (e.g., 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or

13424 ligands or substrates) can be labeled with 1251, 355, 14C, or 3H, either directly or
indirectly, and the radioisotope detected by direct counting of radioemmission or by
scintillation counting. Compounds can further be enzymatically labeled with, for example,
horseradish peroxidase, alkaline phosphatase, or luciferase, and the enzymatic Iabel
detected by determination of conversion of an appropriate substrate to product.

[0114] It is also within the scope of this invention to determine the ability of a
compound (e.g., a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 ligand or substrate) to interact
with 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, -
16658, 55054, 16314, 1613, 1675, 9569 or 13424 without the labeling of any of the
interactants. For example, a microphysiometer can be used to detect the interaction of a
compound with 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 without the labeling of either the
compound or the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 (McConnell, H. M. et al. (1992)

Science 257:1906-1912. As used herein, a "microphysiometer” (e.g., Cytosensor) is an
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analytical instrument that measures the rate at which a cell acidifies its environment using
a light-addressable potentiometric sensor (LAPS). Changes in this acidification rate can be
used as an indicator of the interaction between a compound and 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 .

[0115] In another embodiment, an assay is a cell-based assay comprising
contacting a cell expressing a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 target molecule
(e.g., 29949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 substrate) with a test compound and
determining the ability of the test compound to modulate (e.g., stimulate or inhibit) the
activity of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 target molecule. Determining the
ability of the test compound to modulate the activity of a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 target molecule can be accomplished, for example, by determining the ability of the
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein to bind to or interact with the 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 target molecule.

[0116] Determining the ability of the 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein or a biologically active fragment thereof, to bind to or interact with a 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 target molecule can be accomplished by one of the methods
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described above for determining direct binding. In a preferred embodiment, determining
the ability of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein to bind to or interact with
a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 target molecule can be accomplished by
determining the activity of the target molecule. For example, the activity of the target
molecule can be determined by detecting induction of a cellular second messenger of the
target (i.e., intracellular Ca”™, diacylglycerol, IP;, cAMP), detecting catalytic/enzymatic
activity of the target on an appropriate substrate, detecting the induction of a reporter gene
(comprising a target-responsive regﬁlatory element operatively linked to a nucleic acid
encoding a detectable marker, e.g., luciferase), or detecting a target-regulated cellular
response (e.g., gene expression).

[0117] In yet another embodiment, an assay of the present invention is a cell-free
assay in which a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein or biologically active
portion thereof, is contacted with a test compound and the ability of the test compound to
bind to the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein or biologically active portion
thereof is determined. Preferred biologically active portions of the 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 proteins to be used in assays of the present invention include
fragments which participate in interactions with non-9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 molecules, e.g., fragments with high surface probability scores. Binding of the test
compound to the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein can be determined either

directly or indirectly as described above. In a preferred embodiment, the assay includes
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contacting the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein or biologically active
portion thereof with a known compound which binds 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 to form an assay mixture, contacting the assay mixture with a test compound, and
determining the ability of the test compound to interact with a 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 protein, wherein determining the ability of the test compound to interact
with a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein comprises determining the
ability of the test compound to preferentially bind to 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 or biologically active portion thereof as compared to the known compound.
Compounds that modulate the interaction of 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
with a known target protein may be useful in regulating the activity of a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein, especially a mutant 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein.

{0118] In another embodiment, the assay is a cell-free assay in which a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein or biologically active portion thereof is
contacted with a test compound and the ability of the test compound to modulate (e.g.,
stimulate or inhibit) the activity of the 9949, 14230, 760, 62553, 12216, 17719, 41897,
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47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein or
bioJogically active portion thereof is determined. Determining the ability of the test
compound to modulate the activity of a 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein can
be accomplished, for example, by determining the ability of the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 protein to bind to a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16638, 55054, 16314, 1613, 1675, 9569 or 13424 target molecule by
one of the methods described above for determining direct binding, Determining the
ability of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein to bind to a 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 target molecule can also be accomplished using a technology
such as real-time Biomolecular Interaction Analysis (BIA) (Sjolander, S. and Urbaniczky,
C. (1991) Anal. Chem. 63:2338-2345 and Szabo et al. (1995) Curr. Opin. Struct. Biol.
5:699-705). As used herein, "BIA" is a technology for studying biospecific interactions in
real time, without labeling any of the interactants (e.g., BIAcore). Changes in the optical
phenomenon of surface plasmon resonance (SPR) can be used as an indication of real-time
reactions between biological molecules.

[0119] In another embodiment, determining the ability of the test compound to
modulate the activity of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein can be
accomplished by determining the ability of the 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 691 12,2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein to further modulate the activity of a downstream effector of a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
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15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 target molecule. For example, the activity of the effector molecule
on an appropriate target can be determined or the binding of the effector to an appropriate
target can be determined as previously described.

[0120] In yet another embodiment, the cell-free assay involves contacting a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27419,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein or biologically active portion thereof with a
known compound which binds the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein to form an
assay mixture, contacting the assay mixture with a test compound, and determining the
ability of the test compound to interact with the 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein, wherein determining the ability of the test compound to interact with the 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein comprises determining the ability of the 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein to preferentially bind to or modulate the activity
of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 target molecule. ‘
[0121] In more than one embodiment of the above assay methods of the present
invention, it may be desirable to immobilize either 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 or its target molecule to facilitate separation of complexed from uncomplexed forms
of one or both of the proteins, as well as to accommodate automation of the assay.
Binding of a test compound to a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein, or
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interaction of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein with a target molecule in
the presence and absence of a candidate compound, can be accomplished in any vessel
suitable for containing the reactants. Examples of such vessels include microtitre plates,
test tubes, and micro-centrifuge tubes. In one embodiment, a fusion protein can be
provided which adds a domain that allows one or both of the proteins to be bound to a
matrix. For example, glutathione-S-transferase/9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
fusion proteins or glutathione-S-transferase/target fusion proteins can be adsorbed onto
glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione derivatized
microtitre plates, which are then combined with the test compound or the test compound
and either the non-adsorbed target protein or 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein, and the mixture incubated under conditions conducive to complex formation (e.g.,
at physiological conditions for salt and pH). Following incubation, the beads or microtitre
plate wells are washed to remove any unbound components, the matrix immobilized in the
case of beads, complex determined either directly or indirectly, for example, as described
above. Alternatively, the complexes can be dissociated from the matrix, and the level of
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 binding or activity determined using standard
techniques.

[0122] Other techniques for immobilizing proteins on matrices can also be used in
the screening assays of the invention. For example, either a 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 protein or a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 target molecule can be
immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,

37



10

15

20

25

30

WO 03/073983 PCT/US03/04816

619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 protein or target molecules can be prepared from biotin-NHS
(N-hydroxy-succinimide) using techniques known in the art (e.g., biotinylation kit, Pierce
Chemicals, Rockford, IL), and immobilized in the wells of streptavidin-coated 96 well
plates (Pierce Chemical). Alternatively, antibodies reactive with 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 protein or target molecules but which do not interfere with binding of the
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein to its target molecule can be derivatized
to the wells of the plate, and unbound target or 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein trapped in the wells by antibody conjugation. Methods for detecting such
complexes, in addition to those described above for the GST-immobilized complexes,
include immunodetection of complexes using antibodies reactive with the 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 protein or target molecule, as well as enzyme-linked assays
which rely on detecting an enzymatic activity associated with the 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein or target molecule.

[0123] In another embodiment, modulators of 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 expression are identified in a method wherein a cell is contacted with a candidate
compound and the expression of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA or protein
in the cell is determined. The level of expression of 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
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13424 mRNA or protein in the presence of the candidate compound is compared to the
Jevel of expression of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA or protein in the
absence of the candidate compound. The candidate compound can then be identified as a
modulator of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 expression based on this
comparison. For example, when expression of 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
mRNA or protein is greater (statistically significantly greater) in the presence of the
candidate compound than in its absence, the candidate compound is identified as a
stimulator of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA or protein expression.
Alternatively, when expression of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA or protein
is less (statistically significantly less) in the presence of the candidate compound than in its
absence, the candidate compound is identified as an inhibitor of 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 mRNA or protein expression. The level of 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 mRNA or protein expression in the cells can be determined by methods
described herein for detecting 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
05431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA or protein.
[0124] In yet another aspect of the invention, the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or

13424 proteins can be used as "bait proteins” in a two-hybrid assay or three-hybrid assay
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(see, e.g., U.S. Patent No. 5,283,3 17;\ Zervos et al. (1993) Cell 72:223-232; Madura et al.
(1993) J. Biol. Chem. 268:12046-12054; Bartel et al. (1993) Biotechniques 14:920-924;
Iwabuchi et al. (1993) Oncogene 8:1693-1696; and Brent W094/10300), to identify other
proteins, which bind to or interact with 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 (9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 -binding proteins" or "9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 -bp") and are involved in 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity. Such
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 -binding proteins are also likely to be involved
in the propagation of signals by the 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 proteins or
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 targets as, for example, downstream elements of
29949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 -mediated signaling pathway. Alternatively,
such 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 -binding proteins are likely to be 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 inhibitors.

[0125] The two-hybrid system is based on the modular nature of most transcription

factors, which consist of separable DNA-binding and activation domains. Briefly, the
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assay utilizes two different DNA constructs. In one construct, the gene that codes for a
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein is fused to a gene encoding the DNA
binding domain of a known transcription factor (e.g., GAL-4). In the other construct, a
DNA sequence, from a library of DNA sequences, that encodes an unidentified protein
("prey" or "sample") is fused to a gene that codes for the activation domain of the known
transcription factor. If the "bait" and the "prey" proteins are able to interact, in vivo,
forming a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 -dependent complex, the DNA-binding
and activation domains of the transcription factor are brought into close proximity. This
proximity allows transcription of a reporter gene (e.g., LacZ) which is operably linked to a
transcriptional regulatory site responsive to the transcription factor. Expression of the
reporter gene can be detected and cell colonies containing the functional transcription
factor can be isolated and used to obtain the cloned gene which encodes the protein which
interacts with the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein.

[0126] In another aspect, the invention pertains to a combination of two or more of
the assays described herein. For example, a modulating agent can be identified using a
cell-based or a cell free assay, and the ability of the agent to modulate the activity of a
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein can be confirmed in vivo, e.g., in an
animal such as an animal model for pain, as described herein.

[0127] - This invention further pertains to novel agents identified by the above-
described screening assays. Accordingly, it is within the scope of this invention to further
use an agent identified as described herein in an appropriate animal model. For example,
an agent identified as described herein (e.g., a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
modulating agent, an antisense 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
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95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 nucleic acid
molecule, a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 -specific antibody, or a 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 -binding partner) can be used in an animal model to determine
the efficacy, toxicity, or side effects of treatment with such an agent. Alternatively, an
agent identified as described herein can be used in an animal model to determine the
mechanism of action of such an agent. Furthermore, this invention pertains to uses of
novel agents identified by the above-described screening assays for treatments as described
herein.

[0128] Any of the compounds, including but not limited to compounds such as
those identified in the foregoing assay systems, may be tested for the ability to ameliorate
pain. Cell-based and animal model-based assays for the identification of compounds
exhibiting such an ability to ameliorate pain are described herein.

[0129] In addition, animal-based models of pain, such as those described herein,
may be used to identify compounds capable of treating pain and painful conditions. Such
animal models may be used as test substrates for the identification of drugs,
pharmaceuticals, therapies, and interventions which may be effective in treating pain. For
example, animal models may be exposed to a compound, suspected of exhibiting an ability
to treat pain, at a sufficient concentration and for a time sufficient to elicit such an
amelioration of pain in the exposed animals. The response of the animals to the exposure
may be monitored by assessing the reversal of the symptoms of pain before and after
treatment.

[0130] With regard to intervention, any treatments which reverse any aspect of
pain (i.e. have an analgesic effect) should be considered as candidates for human pain
therapeutic intervention. Dosages of test agents may be determined by deriving dose-
response curves.

[0131] Additionally, gene expression patterns may be utilized to assess the ability
of a compound to ameliorate pain. For example, the expression pattern of one or more
genes may form part of a "gene expression profile” or “transcriptional profile” which may
be then be used in such an assessment. "Gene expression profile" or “transcriptional

profile”, as used herein, includes the pattern of mRNA expression obtained for a given
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tissue or cell type under a given set of conditions. Gene expression profiles may be
generated, for example, by utilizing a differential display procedure, Northern analysis
and/or RT-PCR. In one embodiment, 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene
sequences may be used as probes and/or PCR primers for the generation and corroboration
of such gene expression profiles.

[0132] Gene expression profiles may be characterized for known states, either a
painful disorder or normal, within the cell- and/or animal-based mode] systems.
Subsequently, these known gene expression profiles may be compared to ascertain the
effect a test compound has to modify such gene expression profiles, and to cause the
profile to more closely resemble that of a more desirable profile.

[0133] For example, administration of a compound may cause the gene expression
profile of a pain disease model system to more closely resemble the control system.
Administration of a compound may, alternatively, cause the gene expression profile of a
control system to begin to mimic pain or a painful disease state. Such a compound may,
for example, be used in further characterizing the compound of interest, or may be used in

the generation of additional animal models.

Cell- and Animal-Based Model Systems

[0134] Described herein are cell- and animal-based systems which act as models
for pain. These systems may be used in a variety of applications. For example, the cell-
and animal-based model systems may be used to further characterize differentially
expressed genes associated with pain or a painful disorder, e.g., 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 . In addition, animal- and cell-based assays may be used as part of
screening strategies designed to identify compounds which are capable of ameliorating
pain, as described, below. Thus, the animal- and cell-based models may be used to
identify drugs, pharmaceuticals, therapies and interventions which may be effective in
treating pain or a painful disorder. Furthermore, such animal models may be used to
determine the LD50 and the ED50 in animal subjects, and such data can be used to

determine the in vivo efficacy of potential pain treatments.
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Animal-Based Systems

[0135] Animal-based model systems of pain may include, but are not limited to,

non-recombinant and engineered transgenic animals.

[0136] Non-recombinant animal models for pain may include, for example, genetic
models.
[0137] Additionally, animal models exhibiting pain may be engineered by using,

for example, 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene sequences described above,
in conjunction with techniques for producing transgenic animals that are well known to

those of skill in the art. For example, 9949, 14230, 760, 62553, 12216, 17719, 41897,

47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,

44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene
sequences may be introduced into, and overexpressed in, the genome of the animal of
interest, or, if endogenous 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene sequences are
present, they may either be overexpressed or, alternatively, be disrupted in order to
underexpress or inactivate 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene expression.

[0138] The host cells of the invention can also be used to.produce non-human
transgenic animals. For example, in one embodiment, a host cell of the invention isa
fertilized oocyte or an embryonic stem cell into which 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 -coding sequences have been introduced. Such host cells can then be used to create
non-human transgenic animals in which exogenous 9949, 14230, 7 60, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 sequences have been introduced into their genome or homologous recombinant
animals in which endogenous 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 sequences have

44



10

15

20

25

30

WO 03/073983 PCT/US03/04816

been altered. Such animals are useful for studying the function and/or activity of a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 and for identifying and/or evaluating modulators of
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 activity. As used herein, a "transgenic animal"
is a non-human animal, preferably a mammal, more preferably a rodent such as a rat or
mouse, in which one or more of the cells of the animal includes a transgene. Other
examples of transgenic animals include non-human primates, sheep, dogs, cows, goats,
chickens, amphibians, and the like. A transgene is exogenous DNA which is integrated
into the genome of a cell from which a transgenic animal develops and which remains in
the genome of the mature animal, thereby directing the expression of an encoded gene
product in one or more cell types or tissues of the transgenic animal. As used herein, a
"homologous recombinant animal” is a non-human animal, preferably a mammal, more
preferably a mouse, in which an endogenous 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
gene has been altered by homologous recombination between the endogenous gene and an
exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell of
the animal, prior to development of the animal.

[0139] A transgenic animal used in the methods of the invention can be created by
introducing a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 -encoding nucleic acid into the
male pronuclei of a fertilized oocyte, e.g., by microinjection, retroviral infection, and
allowing the oocyte to develop in a pseudopregnant female foster animal. The 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 cDNA sequence can be introduced as a transgene into
the genome of a non-human animal. Alternatively, a nonhuman homologue of a human
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 gene, such as a mouse or rat 9949, 14230, 760,

45



10

15

20

25

30

WO 03/073983 PCT/US03/04816

62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 gene, can be used as a transgene. Alternatively, a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 gene homologue, such as another 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 family member, can be isolated based on hybridization to the 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 cDNA sequences and used as a transgene. Intronic sequences and
polyadenylation signals can also be included in the transgene to increase the efficiency of
expression of the transgene. A tissue-specific regulatory sequence(s) can be operably
linked to a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 transgene to direct expression of a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein to particular cells. Methods for generating
transgenic animals via embryo manipulation and microinjection, particularly animals such
as mice, have become conventional in the art and are described, for example, in U.S.
Patent Nos. 4,736,866 and 4,870,009, both by Leder et al., U.S. Patent No. 4,873,191 by
Wagner et al. and in Hogan, B., Manipulating the Mouse Embryo, (Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y., 1986). Similar methods are used for
production of other transgenic animals. A transgenic founder animal can be identified
based upon the presence of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
05431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 transgene in its
genome and/or expression of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA in tissues or
cells of the animals. A transgenic founder animal can then be used to breed additional

animals carrying the transgene. Moreover, transgenic animals carrying a transgene
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encoding a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein can further be bred to other
transgenic animals carrying other transgenes.

[0140] To create a homologous recombinant animal, a vector is prepared which
contains at least a portion of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene into which a
deletion, addition or substitution has been introduced to thereby alter, e.g., functionally
disrupt, the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene. The 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 gene can be a human gene but more preferably, is a non-human homologue
of a human 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene. For example, a rat 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 gene can be used to construct a homologous recombination
nucleic acid molecule, e.g., a vector, suitable for altering an endogenous 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 gene in the mouse genome. In a preferred embodiment, the
homologous recombination nucleic acid molecule is designed such that, upon homologous
recombination, the endogenous 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene is functionally
disrupted (i.e., no longer encodes a functional protein; also referred to as a "knock out"
vector). Alternatively, the homologous recombination nucleic acid molecule can be
designed such that, upon homologous recombination, the endogenous 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
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1675, 9569 or 13424 gene is mutated or otherwise altered but still encodes functional
protein (e.g., the upstream regulatory region can be altered to thereby alter the expression
of the endogenous 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein). In the homologous
recombination nucleic acid molecule, the altered portion of the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 gene is flanked at its 5’ and 3’ ends by additional nucleic acid sequence of
the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene to allow for homologous
recombination to occur between the exogenous 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
gene carried by the homologous recombination nucleic acid molecule and an endogenous
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 gene in a cell, e.g., an embryonic stem cell. The
additional flanking 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 nucleic acid sequence is of
sufficient length for successful homologous recombination with the endogenous gene.
Typically, several kilobases of flanking DNA (both at the 5’ and 3’ ends) are included in
the homologous recombination nucleic acid molecule (see, e.g., Thomas, K.R. and
Capecchi, M. R. (1987) Cell 51:503 for a description of homologous recombination
vectors). The homologous recombination nucleic acid molecule is introduced into a cell,
e.g., an embryonic stem cell line (e.g., by electroporation) and cells in which the
introduced 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene has homologously recombined with
the endogenous 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene are selected (see e.g., Li, E.
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et al. (1992) Cell 69:915). The selected cells can then injected into a blastocyst of an
animal (e.g., a mouse) to form aggregation chimeras (see e.g., Bradley, A. in
Teratocarcinomas and Embryonic Stem Cells: A Practical Approach, E.J. Robertson, ed.
(IRL, Oxford, 1987) pp. 113-152). A chimeric embryo can then be implanted into a
suitable pseudopregnant female foster animal and the embryo brought to term. Progeny
harboring the homologously recombined DNA in their germ cells can be used to breed
animals in which all cells of the animal contain the homologously recombined DNA by
germline transmission of the transgene. Methods for constructing homologous
recombination nucleic acid molecules, e.g., vectors, or homologous recombinant animals
are described further in Bradley, A. (1991) Current Opinion in Biotechnology 2:823-829
and in PCT International Publication Nos.: WO 90/11354 by Le Mouellec et al.; WO
91/01140 by Smithies et al.; WO 92/0968 by Zijlstra et al.; and WO 93/04169 by Berns et
al.

[0141] In another embodiment, transgenic non-human animals for use in the
methods of the invention can be produced which contain selected systems which allow for
regulated expression of the transgene. One example of such a system is the cre/loxP
recombinase system of bacteriophage P1. For a description of the cre/loxP recombinase
system, see, e.g., Lakso et al. (1992) Proc. Natl. Acad. Sci. USA 89:6232-6236. Another
example of a recombinase system is the FLP recombinase system of Saccharomyces
cerevisiae (O’Gorman et al. (1991) Science 251:1351-1355. If a cre/loxP recombinase
system is used to regulate expression of the transgene, animals containing transgenes
encoding both the Cre recombinase and a selected protein are required. Such animals can
be provided through the construction of "double” transgenic animals, e.g., by mating two
transgenic animals, one containing a transgene encoding a selected protein and the other
containing a transgene encoding a recombinase.

[0142] Clones of the non-human transgenic animals described herein can also be
produced according to the methods described in Wilmut, I. et al. (1997) Nature 385:810-
813 and PCT International Publication Nos. WO 97/07668 and WO 97/07669. In brief, a
cell, e.g., a somatic cell, from the transgenic animal can be isolated and induced to exit the
growth cycle and enter G, phase. The quiescent cell can then be fused, e.g., through the
use of electrical pulses, to an enucleated oocyte from an animal of the same species from
which the quiescent cell is isolated. The reconstructed oocyte is then cultured such that it

develops to morula or blastocyte and then transferred to pseudopregnant female foster
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animal. The offspring borne of this female foster animal will be a clone of the animal
from which the cell, e.g., the somatic cell, is isolated.

[0143] The 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 transgenic animals that express
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 mRNA or a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 peptide (detected immunocytochemically, using antibodies directed against 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 epitopes) at easily detectable levels should then be

further evaluated to identify those animals which display characteristic pain.

Cell-Based Systems

[0144] Cells that contain and express 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
gene sequences which encode a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein, and,

further, exhibit cellular phenotypes associated with nociception, may be used to identify

compounds that exhibit analgesic effect. Such cells may include non-recombinant
monocyte cell lines, such as U937 (ATCC# CRL-1593), THP-1 (ATCC#TIB-202), and
P388D1 (ATCC# TIB-63); endothelial cells such as human umbilical vein endothelial cells
(HUVECs), human microvascular endothelial cells (HMVEC), and bovine aortic
endothelial cells (BAECs); as well as generic mammalian cell lines such as HeLa cells and
COS cells, e.g., COS-7 (ATCC# CRL-1651), and neural cell lines.. Further, such cells
may include recombinant, transgenic cell lines. For example, the pain animal models of
the invention, discussed above, may be used to generate cell lines, containing one or more
cell types involved in nociception, that can be used as cell culture models for this disorder.

While primary cultures derived from the pain model transgenic animals of the invention
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may be utilized, the generation of continuous cell lines is preferred. For examples of
techniques which may be used to derive a continuous cell line from the transgenic animals,
see Small et al., (1985) Mol. Cell Biol. 5:642-648.

[0145] Alternatively, cells of a cell type known to be involved in nociception may
be transfected with sequences capable of increasing or decreasing the amount of 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 gene expression within the cell. For example, 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 gene sequences may be introduced into, and
overexpressed in, the genome of the cell of interest, or, if endogenous 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 gene sequences are present, they may be either overexpressed or,
alternatively disrupted in order to underexpress or inactivate 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 gene expression.

[0146] In order to overexpress a 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene, the
coding portion of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene may be ligated to a
regulatory sequence which is capable of driving gene expression in the cell type of interest,
e.g., an endothelial cell. Such regulatory regions will be well known to those of skill in the
art, and may be utilized in the absence of undue experimentation. Recombinant methods
for expressing target genes are described above.

[0147] For underexpression of an endogenous 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 gene sequence, such a sequence may be isolated and engineered such that when

reintroduced into the genome of the cell type of interest, the endogenous 9949, 14230, 760,
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62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 alleles will be inactivated. Preferably, the engineered 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 sequence is introduced via gene targeting such that the
endogenous 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 sequence is disrupted upon integration
of the engineered 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 sequence into the cell’s genome.
Transfection of host cells with 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 genes is discussed,
above.

[0148] Cells treated with compounds or transfected with 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 genes can be examined for phenotypes associated with nociception.

[0149] Transfection of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 nucleic acid may
be accomplished by using standard techniques (described in, for example, Ausubel (1989)
supra). Transfected cells should be evaluated for the presence of the recombinant 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 162009, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 gene sequences, for expression and accumulation of
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 mRNA, and for the presence of recombinant
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein production. In instances wherein a
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decrease in 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene expression is desired, standard
techniques may be used to demonstrate whether a decrease in endogenous 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 gene expression and/or in 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or

13424 protein production is achieved.

Predictive Medicine:

[0150] The present invention also pertains to the field of predictive medicine in
which diagnostic assays, prognostic assays, and monitoring clinical trials are used for
prognostic (predictive) purposes to thereby treat an individual prophylactically.
Accordingly, one aspect of the present invention relates to diagnostic assays for
determining 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein and/or nucleic acid expression as
well as 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity, in the context of a biological
sample (e.g., blood, serum, cells, e.g., endothelial cells, or tissue, e.g., vascular tissue) to
thereby determine whether an individual is afflicted with a predisposition or is
experiencing pain. The invention also provides for prognostic (or predictive) assays for
determining whether an individual is at risk of developing a painful disorder. For
example, mutations in a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene can be assayed for in
a biological sample. Such assays can be used for prognostic or predictive purpose to
thereby phophylactically treat an individual prior to the onset of a painful disorder.

[0151] Another aspect of the invention pertains to monitoring the influence of
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
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55054, 16314, 1613, 1675, 9569 or 13424 modulators (e.g., anti-9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 antibodies or 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 ribozymes) on the
expression or activity of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 in clinical trials.

[0152] These and other agents are described in further detail in the following

sections.

PDiacnostic Assays

[0153] To determine whether a subject is afflicted with a disease, a biological
sample may be obtained from a subject and the biological sample may be contacted with a
compound or an agent capable of detecting a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein or nucleic acid (e.g., mRNA or genomic DNA) that encodes a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein, in the biological sample. A preferred agent for detecting
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 mRNA or genomic DNA is a labeled nucleic
acid probe capable of hybridizing to 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA or
genomic DNA. The nucleic acid probe can be, for example, the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 nucleic acid set forth in SEQ ID NO:1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23,
25,27, 29,31, 33, 35, 37, 39, 41, 43, 45, 47,49, 51, 53, 55, 57, 59, 61 or 63, or a portion
thereof, such as an oligonucleotide of at least 15, 20, 25, 30, 25, 40, 45, 50, 100, 250 or
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500 nucleotides in length and sufficient to specifically hybridize under stringent conditions
t0 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 mRNA or genomic DNA. Other suitable probes
for use in the diagnostic assays of the invention are described herein.

[0154] A preferred agent for detecting 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein in a sample is an antibody capable of binding to 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein, preferably an antibody with a detectable label. Antibodies can be
polyclonal, or more preferably, monoclonal. An intact antibody, or a fragment thereof
(e.g., Fab or F(ab)2) can be used. The term "labeled", with regard to the probe or
antibody, is intended to encompass direct labeling of the probe or antibody by coupling
(i.e., physically linking) a detectable substance to the probe or antibody, as well as indirect
labeling of the probe or antibody by reactivity with another reagent that is directly labeled.
Examples of indirect labeling include detection of a primary antibody using a fluorescently
Jabeled secondary antibody and end-labeling of a DNA probe with biotin such that it can
be detected with fluorescently labeled streptavidin.

[0155] The term "biological sample" is intended to include tissues, cells, and
biological fluids isolated from a subject, as well as tissues, cells, and fluids present within
a subject. That is, the detection method of the invention can be used to detect 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 mRNA, protein, or genomic DNA in a biological
sample in vitro as well as in vivo. For example, in vitro techniques for detection of 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 mRNA include Northern hybridizations and in situ
hybridizations. In vitro techniques for detection of 0949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or

13424 protein include enzyme linked immunosorbent assays (ELISAs), Western blots,

55



10

15

20

25

30

WO 03/073983 PCT/US03/04816

immunoprecipitations and immunofluorescence. In vitro techniques for detection of 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 genomic DNA include Southern hybridizations.
Furthermore, in vivo techniques for detection of 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein include introducing into a subject a labeled anti-9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 antibody. For example, the antibody can be labeled with a radioactive marker
whose presence and location in a subject can be detected by standard imaging techniques.
[0156] In another embodiment, the methods further involve obtaining a control
biological sample from a control subject, contacting the control sample with a compound
or agent capable of detecting 9949, 14230, 760, 62553, 12216, 17719, 41897,47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein, mRNA, or
genomic DNA, such that the presence of 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein,
mRNA or genomic DNA is detected in the biological sample, and comparing the presence
of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein, mRNA or genomic DNA in the control
sample with the presence of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein, mRNA or

genomic DNA in the test sample.

Prognostic Assays

[0157] The present invention further pertains to methods for identifying subjects
having or at risk of developing a disease associated with aberrant 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
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15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 expression or activity.

[0158] As used herein, the term "aberrant” includes a 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 expression or activity which deviates from the wild type 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 expression or activity. Aberrant expression or activity includes
increased or decreased expression or activity, as well as expression or activity which does
not follow the wild type developmental pattern of expression or the subcellular pattern of
expression. For example, aberrant 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 expression or
activity is intended to include the cases in which a mutation in the 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 gene causes the 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene to be
under-expressed or over-expressed and situations in which such mutations result in a non-
functional 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein or a protein which does not
function in a wild-type fashion, e.g., a protein which does not interact with a 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,

© 1613, 1675, 9569 or 13424 substrate, or one which interacts with a non-9949, 14230, 760,

62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 substrate.

[0159] The assays described herein, such as the preceding diagnostic assays or the
following assays, can be used to identify a subject having or at risk of developing a

disease. A biological sample may be obtained from a subject and tested for the presence or
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absence of a genetic alteration. For example, such genetic alterations can be detected by
ascertaining the existence of at least one of 1) a deletion of one or more nucleotides from a
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 gene, 2) an addition of one or more nucleotides
to a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene, 3) a substitution of one or more
nucleotides of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene, 4) a chromosomal
rearrangement of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene, 5) an alteration in the level
of a messenger RNA transcript of a 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene, 6)
aberrant modification of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene, such as of the
methylation pattern of the genomic DNA, 7) the presence of a non-wild type splicing
pattern of a messenger RNA transcript of a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
gene, 8) a non-wild type level of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 -protein, 9) allelic
loss of 2 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene, and 10) inappropriate post-
translational modification of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 -protein.
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[0160] As described herein, there are a large number of assays known in the art
which can be used for detecting genetic alterations in a 9949, 14230, 760, 62553; 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 gene. For example, a genetic alteration in a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 gene may be detected using a probe/primer in a polymerase chain reaction (PCR)
(see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such as anchor PCR or RACE PCR,
or, alternatively, in a ligation chain reaction (LCR) (see, e.g., Landegran ef al. (1988)
Science 241:1077-1080; and Nakazawa et al. (1994) Proc. Natl. Acad. Sci. USA 91:360-
364), the latter of which can be particularly useful for detecting point mutations in a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 gene (see Abravaya et al. (1995) Nucleic Acids Res.
23:675-682). This method includes collecting a biological sample from a subject, isolating
nucleic acid (e.g., genomic DNA, mRNA or both) from the sample, contacting the nucleic
acid sample with one or more primers which specifically hybridize to a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 gene under conditions such that hybridization and amplification of
the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene (if present) occurs, and detecting
the presence or absence of an amplification product, or detecting the size of the
amplification product and comparing the length to a control sample. It is anticipated that
PCR and/or LCR may be desirable to use as a preliminary amplification step in
conjunction with any of the techniques used for detecting mutations described herein.
[0161] Alternative amplification methods include: self sustained sequence
replication (Guatelli, J.C. et al. (1990) Proc. Natl. Acad. Sci. USA 87:1874-1878),
transcriptional amplification system (Kwoh, D.Y. et al. (1989) Proc. Natl. Acad. Sci. USA
86:1173-1177), Q-Beta Replicase (Lizardi, P.M. et al. (1988) Bio-Technology 6:1197), or
any other nucleic acid amplification method, followed by the detection of the amplified

molecules using techniques well known to those of skill in the art. These detection
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schemes are especially useful for the detection of nucleic acid molecules if such molecules
are present in very low numbers.

[0162] In an alternative embodiment, mutations in a 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 gene from a biological sample can be identified by alterations in restriction
enzyme cleavage patterns. For example, sample and control DNA is isolated, amplified
(optionally), digested with one or more restriction endonucleases, and fragment length
sizes are determined by gel electrophoresis and compared. Differences in fragment length
sizes between sample and control DNA indicates mutations in the sample DNA.
Moreover, the use of sequence specific ribozymes (see, for example, U.S. Patent No.
5,498,531) can be used to score for the presence of specific mutations by development or
loss of a ribozyme cleavage site.

[0163] In other embodiments, genetic mutations in 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 can be identified by hybridizing biological sample derived and control
nucleic acids, e.g., DNA or RNA, to high density arrays containing hundreds or thousands
of oligonucleotide probes (Cronin, M.T. et al. (1996) Human Mutation ] :244-255; Kozal,
M.J. et al. (1996) Nature Medicine 2:753-759). For example, genetic mutations in 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 can be identified in two dimensional arrays containing
light-generated DNA probes as described in Cronin, M.T. et al. (1996) supra. Briefly, a
first hybridization array of probes can be used to scan through long stretches of DNA in a
sample and control to identify base changes between the sequences by making linear
arrays of sequential, overlapping probes. This step allows for the identification of point
mutations. This step is followed by a second hybridization array that allows for the
characterization of specific mutations by using smaller, specialized probe arrays
complementary to all variants or mutations detected. Each mutation array is composed of
parallel probe sets, one complementary to the wild-type gene and the other complementary
to the mutant gene.

[0164] In yet another embodiment, any of a variety of sequencing reactions known

in the art can be used to directly sequence the 9949, 14230, 760, 62553, 12216, 17719,
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41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
gene in a biological sample and detect mutations by comparing the sequence of the 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 in the biological sample with the corresponding wild-
type (control) sequence. Examples of sequencing reactions include those based on
techniques developed by Maxam and Gilbert (1977) Proc. Natl. Acad. Sci. USA 74:560) or
Sanger (1977) Proc. Natl. Acad. Sci. USA 74:5463). It is also contemplated that any of a
variety of automated sequencing procedures can be utilized when performing the
diagnostic assays (Naeve, C. W. (1995) Biotechniques 19:448-53), including sequencing
by mass spectrometry (see, e.g., PCT International Publication No. WO 94/16101; Cohen
et al. (1996) Adv. Chromatogr. 36:127-162; and Griffin et al. (1993) Appl. Biochem.
Biotechnol. 38:147-159).

[0165] Other methods for detecting mutations in the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 gene include methods in which protection from cleavage agents is used to
detect mismatched bases in RNA/RNA or RNA/DNA heteroduplexes (Myers et al. (1985)
Science 230:1242). In general, the art technique of “mismatch cleavage” starts by
providing heteroduplexes formed by hybridizing (labeled) RNA or DNA containing the
wild-type 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 sequence with potentially mutant RNA
or DNA obtained from a tissue sample. The double-stranded duplexes are treated with an
agent which cleaves single-stranded regions of the duplex such as which will exist due to
base pair mismatches between the control and sample strands. For instance, RNA/DNA
duplexes can be treated with RNase and DNA/DNA hybrids treated with S1 nuclease to
enzymatically digest the mismatched regions. In other embodiments, either DNA/DNA or
RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide and with
piperidine in order to digest mismatched regions. After digestion of the mismatched
regions, the resulting material is then separated by size on denaturing polyacrylamide gels

to determine the site of mutation. See, for example, Cotton et al. (1988) Proc. Natl Acad
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Sci USA 85:4397 and Saleeba et al. (1992) Methods Enzymol. 217:286-295. In a preferred
embodiment, the control DNA or RNA can be labeled for detection.

[0166] In still another embodiment, the mismatch cleavage reaction employs one
or more proteins that recognize mismatched base pairs in double-stranded DNA (so called
“DNA mismatch repair” enzymes) in defined systems for detecting and mapping point
mutations in 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 cDNAs obtained from samples of cells.
For example, the mutY enzyme of E. coli cleaves A at G/A mismatches and the thymidine
DNA glycosylase from HeLa cells cleaves T at G/T mismatches (Hsu et al. (1994)
Carcinogenesis 15:1657-1662). According to an exemplary embodiment, a probe based
on a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 sequence, e.g., a wild-type 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 sequence, is hybridized to a cDNA or other DNA product from
a test cell(s). The duplex is treated with a DNA mismatch repair enzyme, and the cleavage
products, if any, can be detected from electrophoresis protocols or the like. See, for
example, U.S. Patent No. 5,459,039.

[0167] In other embodiments, alterations in electrophoretic mobility will be used to
identify mutations in 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 genes. For example, single
strand conformation polymorphism (SSCP) may be used to detect differences in
electrophoretic mobility between mutant and wild type nucleic acids (Orita et al. (1989)
Proc Natl. Acad. Sci USA: 86:2766; see also Cotton (1993) Mutat. Res. 285:125-144 and
Hayashi (1992) Genet. Anal. Tech. Appl. 9:73-79). Single-stranded DNA fragments of
sample and control 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 nucleic acids will be denatured
and allowed to renature. The secondary structure of single-stranded nucleic acids varies
according to sequence, the resulting alteration in electrophoretic mobility enables the

detection of even a single base change. The DNA fragments may be labeled or detected
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with labeled probes. The sensitivity of the assay may be enhanced by using RNA (rather
than DNA), in which the secondary structure is more sensitive to a change in sequence. In
a preferred embodiment, the subject method utilizes heteroduplex analysis to separate
double stranded heteroduplex molecules on the basis of changes in electrophoretic
mobility (Keen et al. (1991) Trends Genet 7:5).

[0168] In yet another embodiment the movement of mutant or wild-type fragments
in polyacrylamide gels containing a gradient of denaturant is assayed using denaturing
gradient gel electrophoresis (DGGE) (Myers et al. (1985) Nature 313:495). When DGGE
is used as the method of analysis, DNA will be modified to ensure that it does not
completely denature, for example by adding a GC clamp of approximately 40 bp of high-
melting GC-rich DNA by PCR. In a further embodiment, a temperature gradient is used in
place of a denaturing gradient to identify differences in the mobility of control and sample
DNA (Rosenbaum and Reissner (1987) Biophys Chem 265:12753).

[0169] Examples of other techniques for detecting point mutations include, but are
not limited to, selective oligonucleotide hybridization, selective amplification, or selective
primer extension. For example, oligonucleotide primers may be prepared in which the
known mutation is placed centrally and then hybridized to target DNA under conditions
which permit hybridization only if a perfect match is found (Saiki et al. (1986) Nature
324:163); Saiki et al. (1989) Proc. Natl Acad. Sci USA 86:6230). Such allele specific
oligonucleotides are hybridized to PCR amplified target DNA or a number of different
mutations when the oligonucleotides are attached to the hybridizing membrane and
hybridized with labeled target DNA.

[0170] Alternatively, allele specific amplification technology which depends on
selective PCR amplification may be used in conjunction with the instant invention.
Oligonucléotides used as primers for specific amplification may carry the mutation of
interest in the center of the molecule (so that amplification depends on differential
hybridization) (Gibbs ez al. (1989) Nucleic Acids Res. 17:2437-2448) or at the extreme 3’
end of one primer where, under appropriate conditions, mismatch can prevent, or reduce
polymerase extension (Prossner (1993) Tibtech 11:238). In addition it may be desirable to
introduce a novel restriction site in the region of the mutation to create cleavage-based
detection (Gasparini et al. (1992) Mol. Cell Probes 6:1). It is anticipated that in certain
embodiments amplification may also be performed using Taq ligase for amplification
(Barany (1991) Proc. Natl. Acad. Sci USA 88:189). In such cases, ligation will occur only

if there is a perfect match at the 3’ end of the 5’ sequence making it possible to detect the
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presence of a known mutation at a specific site by looking for the presence or absence of
amplification.

[0171] Furthermore, the prognostic assays described herein can be used to
determine whether a subject can be administered a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 modulator (e.g., an agonist, antagonist, peptidomimetic, protein, peptide, nucleic

acid, or small molecule) to effectively treat a disease.

Monitoring of Effects During Clinical Trials

[0172] The present invention further provides methods for determining the
effectiveness of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 modulator (e.g., a 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 modulator identified herein) in treating a disease. For
example, the effectiveness of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 modulator in
increasing 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene expression, protein levels, or in
upregulating 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity, can be monitored in
clinical trials of subjects exhibiting decreased 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
gene expression, protein levels, or downregulated 9949, 14230, 760, 62553, 12216, 17719, -
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
activity. Alternatively, the effectiveness of a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
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224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
modulator in decreasing 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene expression, protein
Jevels, or in downregulating 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
05431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity, can be
monitored in clinical trials of subjects exhibiting increased 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 gene expression, protein levels, or 0949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
activity. In such clinical trials, the expression or activity of a 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 gene, and preferably, other genes that have been implicated in nociception
can be used as a "read out" or marker of the phenotype of a particular cell.

[0173] For example, and not by way of limitation, genes, including 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 , that are modulated in cells by treatment with an agent which
modulates 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity (e.g., identified in a screening
assay as described herein) can be identified. Thus, to study the effect of agents which
modulate 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity on subjects suffering from a
painful disorder in, for example, a clinical trial, cells can be isolated and RNA prepared
and analyzed for the levels of expression of 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224. 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424

and other genes implicated in the painful disorder. The levels of gene expression (e.g., a
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. gene expression pattern) can be quantified by Northern blot analysis or RT-PCR, as

described herein, or alternatively by measuring the amount of protein produced, by one of
the methods described herein, or by measuring the levels of activity of 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 or other genes. In this way, the gene expression pattern can serve as
a marker, indicative of the physiological response of the cells to the agent which modulates
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 activity. This response state may be determined
before, and at various points during treatment of the individual with the agent which
modulates 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity.

[0174] In a preferred embodiment, the present invention provides a method for
monitoring the effectiveness of treatment of a subject with an agent which modulates
0949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 activity (e.g., an agonist, antagonist,
peptidomimetic, protein, peptide, nucleic acid, or small molecule identified by the
screening assays described herein) including the steps of (i) obtaining a pre-administration
sample from a subject prior to administration of the agent; (ii) detecting the level of
expression of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein, mRNA, or genomic DNA
in the pre-administration sample; (iii) obtaining one or more post-administration samples
from the subject; (iv) detecting the level of expression or activity of the 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein, mRNA, or genomic DNA in the post-administration samples;
(v) comparing the level of expression or activity of the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein, mRNA, or genomic DNA in the pre-administration sample with the 9949,
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14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein, mRNA, or genomic DNA in the post
administration sample or samples; and (vi) altering the administration of the agent to the
subject accordingly. For example, increased administration of the agent may be desirable
to increase the expression or activity of 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 to higher
levels than detected, i.e., to increase the effectiveness of the agent. Alternatively,
decreased administration of the agent may be desirable to decrease expression or activity
of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 to lower levels than detected, i.e. to decrease the
effectiveness of the agent. According to such an embodiment, 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 expression or activity may be used as an indicator of the effectiveness of an

agent, even in the absence of an observable phenotypic response.

Methods of Treatment:

[0175] The present invention provides for both prophylactic and therapeutic
methods of treating a subject, e.g., 2 human, at risk of (or susceptible to) a disease. With
regard to both prophylactic and therapeutic methods of treatment, such treatments may be
specifically tailored or modified, based on knowledge obtained from the field of
pharmacogenomics. "Pharmacogenomics,” as used herein, refers to the application of
genomics technologies such as gene sequencing, statistical genetics, and gene expression
analysis to drugs in clinical development and on the market. More specifically, the term
refers to the study of how a patient’s genes determine his or her response to a drug (e.g., a
patient’s "drug response phenotype", or "drug response genotype").

[0176] Thus, another aspect of the invention provides methods for tailoring an
subject’s prophylactic or therapeutic treatment with either the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 molecules of the present invention or 9949, 14230, 760, 62553, 12216,
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17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 modulators according to that individual’s drug response genotype.
Pharmacogenomics allows a clinician or physician to target prophylactic or therapeutic
treatments to patients who will most benefit from the treatment and to avoid treatment of

patients who will experience toxic drug-related side effects.

Prophvlactic Methods

[0177] In one aspect, the invention provides a method for preventing in a subject, a
disease by administering to the subject an agent which modulates 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 expression or 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
05431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity. Subjects
at risk for a painful disorder, e.g., neuralgia or migraine, can be identified by, for example,
any or a combination of the diagnostic or prognostic assays described herein.
Administration of a prophylactic agent can occur prior to the manifestation of symptoms
characteristic of aberrant 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 expression or activity, such
that a disease is prevented or, alternatively, delayed in its progression. Depending on the
type of 9949, 14230, 760, 62553, 12216, 177‘19, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 aberrancy, for example, a 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 agonist or 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 antagonist
agent can be used for treating the subject. The appropriate agent can be determined based

on screening assays described herein.
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Therapeutic Methods

[0178] Described herein are methods and compositions whereby pain may be
ameliorated. Certain painful disorders are brought about, at least in part, by an excessive
level of a gene product, or by the presence of a gene product exhibiting an abnormal or
excessive activity. As such, the reduction in the level and/or activity of such gene products
would bring about the amelioration of pain. Techniques for the reduction of gene
expression levels or the activity of a protein are discussed below.

[0179] Alternatively, certain other painful disorders are brought about, at least in
part, by the absence or reduction of the level of gene expression, or a reduction in the level
of a protein’s activity. As such, an increase in the level of gene expression and/or the
activity of such proteins would bring about the amelioration of pain.

[0180] In some cases, the up-regulation of a gene in a disease state reflects a
protective role for that gene product in responding to the disease condition. Enhancement
of such a gene's expression, or the activity of the gene product, will reinforce the protective
effect it exerts. Some pain states may result from an abnormally low level of activity of
such a protective gene. In these cases also, an increase in the level of gene expression
and/or the activity of such gene products would bring about the amelioration of pain.
Techniques for increasing target gene expression levels or target gene product activity
levels are discussed herein.

[0181] Accordingly, another aspect of the invention pertains to methods of
modulating 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431‘, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 expression or activity for therapeutic
purposes. Accordingly, in an exemplary embodiment, the modulatory method of the
invention involves contacting a cell with a 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 or agent
that modulates one or more of the activities of 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein activity associated with the cell (e.g., an endothelial cell or an ovarian cell). An
agent that modulates 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein activity can be an
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agent as described herein, such as a nucleic acid or a protein, a naturally-occurring target
molecule of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein (e.g., a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 ligand or substrate), a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
antibody, a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 agonist or antagonist, a peptidomimetic
of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 agonist or antagonist, or other small
molecule. In one embodiment, the agent stimulates one or more 9949, 14230, 760, 62553,

- 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,

69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 activities. Examples of such stimulatory agents include active 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 protein and a nucleic acid molecule encoding 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 that has been introduced into the cell. In another embodiment,
the agent inhibits one or more 9949, 14230, 760, 62553, 12216, 17719,/41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activities.
Examples of such inhibitory agents include antisense 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 nucleic acid molecules, anti-9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 antibodies, and
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9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 inhibitors. These modulatory methods can be
performed in vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g.,
by administering the agent to a subject). As such, the present invention provides methods
of treating an individual afflicted with a disease or disorder characterized by aberrant or
unwanted expression or activity of a 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein or
nucleic acid molecule. In one embodiment, the method involves administering an agent !
(e.g., an agent identified by a screening assay described herein), or combination of agents
that modulates (e.g., upregulates or downregulates) 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 expression or activity. In another embodiment, the method involves administering a
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein or nucleic acid molecule as therapy to
compensate for reduced, aberrant, or unwanted 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
expression or activity.

[0182] Stimulation of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity is desirable
in situations in which 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 is abnormally
downregulated and/or in which increased 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224,615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity is
likely to have a beneficial effect. Likewise, inhibition of 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
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13424 activity is desirable in situations in which 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 is
abnormally upregulated and/or in which decreased 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 activity is likely to have a beneficial effect.

Methods for Inhibiting Target Gene Expression, Synthesis, or Activity

[0183] As discussed above, genes involved in pain or painful disorders may cause
such disorders via an increased level of gene activity. In some cases, such up-regulation
may have a causative or exacerbating effect on the disease state. A variety of techniques
may be used to inhibit the expression, synthesis, or activity of such genes and/or proteins.
[0184] For example, compounds such as those identified through assays described
above, which exhibit inhibitory activity, may be used in accordance with the invention to
ameliorate pain. Such molecules may include, but are not limited to, small organic
molecules, peptides, antibodies, and the like.

[0185] For example, compounds can be administered that compete with
endogenous ligand for the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein. The resulting
reduction in the amount of ligand-bound 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein will
modulate endothelial cell physiology. Compounds that can be particularly useful for this
purpose include, for example, soluble proteins or peptides, such as peptides comprising
one or more of the extracellular domains, or portions and/or analogs thereof, of the 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein, including, for example, soluble fusion proteins
such as Ig-tailed fusion proteins. (For a discussion of the production of Ig-tailed fusion
proteins, see, for example, U.S. Pat. No. 5,116,964). Alternatively, compounds, such as
ligand analogs or antibodies, that bind to the 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
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224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
receptor site, but do not activate the protein, (e.g., receptor-ligand antagonists) can be
effective in inhibiting 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein activity.

[0186] Further, antisense and ribozyme molecules which inhibit expression of the
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 gene may also be used in accordance with the
invention to inhibit aberrant 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene activity. Still
further, triple helix molecules may be utilized in inhibiting aberrant 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 gene activity.

[0187] The antisense nucleic acid molecules used in the methods of the invention
are typically administered to a subject or generated in sifu such that they hybridize with or
bind to cellular mRNA and/or genomic DNA encoding a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein to thereby inhibit expression of the protein, e.g., by inhibiting transcription
and/or translation. The hybridization can be by conventional nucleotide complementarity
to form a stable duplex, or, for example, in the case of an antisense nucleic acid molecule
which binds to DNA duplexes, through specific interactions in the major groove of the
double helix. An example of a route of administration of antisense nucleic acid molecules
of the invention includes direct injection at a tissue site. Alternatively, antisense nucleic
acid molecules can be modified to target selected cells and then administered systemically.

For example, for systemic administration, antisense molecules can be modified such that

. they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., by

linking the antisense nucleic acid molecules to peptides or antibodies which bind to cell
surface receptors or antigens. The antisense nucleic acid molecules can also be delivered
to cells using the vectors described herein. To achieve sufficient intracellular

concentrations of the antisense molecules, vector constructs in which the antisense nucleic

73



10

15

20

30

WO 03/073983 PCT/US03/04816

acid molecule is placed under the control of a strong pol II or pol ITI promoter are
preferred.

[0188] In yet another embodiment, an antisense nucleic acid molecule used in the
methods of the invention is an a-anomeric nucleic acid molecule. An a-anomeric nucleic
acid molecule forms specific double-stranded hybrids with complementary RNA in which,
contrary to the usual B-units, the strands run parallel to each other (Gaultier et al. (1987)
Nucleic Acids. Res. 15:6625-6641). The antisense nucleic acid molecule can also comprise
a 2'-o-methylribonucleotide (Inoue et al. (1987) Nucleic Acids Res. 15:6131-6148) or a
chimeric RNA-DNA analogue (Inoue et al. (1987) FEBS Lett. 215 :327-330).

- [0189] In still another embodiment, an antisense nucleic acid used in the methods

of the invention is a ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease
activity which are capable of cleaving a single-stranded nucleic acid, such as an mRNA, to
which they have a complementary region. Thus, ribozymes (e.g., hammerhead ribozymes
(described in Haselhoff and Gerlach (1988) Nature 334:5857591)) can be used to
catalytically cleave 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA transcripts to thereby
inhibit translation of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA. A ribozyme
having specificity for a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424-encoding nucleic acid can
be designed based upon the nucleotide sequence of a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 cDNA disclosed herein (i.e., SEQ ID NO:1, 3,5,7,9,11,13, 15, 17, 19, 21, 23, 25,
27,29, 31,33, 35,37,39, 41, 43, 45,47, 49, 51, 53, 55, 57, 59, 61 or 63). For example, a
derivative of a Tetrahymena 1.-19 IVS RNA can be constructed in which the nucleotide
sequence of the active site is complementary to the nucleotide sequence to be cleaved in a
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424-encoding mRNA (see, for example, Cech et al.
U.S. Patent No. 4,987,071; and Cech et al. U.S. Patent No. 5,116,742). Alternatively,
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9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 mRNA can be used to select a catalytic RNA
having a specific ribonuclease activity from a pool of RNA molecules (see, for example,
Bartel, D. and Szostak, J.W. (1993) Science 261:1411-1418).

[0190] 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene expression can also be
inhibited by targeting nucleotide sequences complementary to the regulatory region of the
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 (e.g., the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 promoter and/or enhancers) to form triple helical structures that prevent
transcription of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene in target cells (see, for
example, Helene, C. (1991) Anticancer Drug Des. 6(6):569-84; Helene, C. et al. (1992)
Ann. N.Y. Acad. Sci. 660:27-36; and Maher, L.J. (1992) Bioassays 14(12):807-15).

[0191] Antibodies that are both specific for the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein and interfere with its activity may also be used to modulate or inhibit 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein function. Such antibodies may be generated
using standard techniques described herein, against the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein itself or against peptides corresponding to portions of the protein. Such
antibodies include but are not limited to polyclonal, monoclonal, Fab fragments, single

chain antibodies, or chimeric antibodies.
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[0192] In instances where the target gene protein is intracellular and whole
antibodies are used, internalizing antibodies may be preferred. Lipofectin liposomes may
be used to deliver the antibody or a fragment of the Fab region which binds to the target
epitope into cells. Where fragments of the antibody are used, the smallest inhibitory
fragment which binds to the target protein’s binding domain is preferred. For example,
peptides having an amino acid sequence corresponding to the domain of the variable
region of the antibody that binds to the target gene protein may be used. Such peptides
may be synthesized chemically or produced via recombinant DNA technology using
methods well known in the art (described in, for example, Creighton (1983), supra; and
Sambrook ez al. (1989) supra). Single chain neutralizing antibodies which bind to
intracellular target gene epitopes may also be administered. Such single chain antibodies
may be administered, for example, by expressing nucleotide sequences encoding single-
chain antibodies within the target cell population by utilizing, for example, techniques
such as those described in Marasco et al. (1993) Proc. Natl. Acad. Sci. USA 90:7889-
7893).

[0193] In‘some instances, the target gene protein is extracellular, or is a
transmembrane protein, such as the 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein.
Antibodies that are specific for one or more extracellular domains of the 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein, for example, and that interfere with its activity, are
particularly useful in treating pain or a painful disorder. Such antibodies are especially
efficient because they can access the target domains directly from the bloodstream. Any of
the administration techniques described below which are appropriate for peptide
administration may be utilized to effectively administer inhibitory target gene antibodies to

their site of action.

Methods for Restoring or Enhancing Target Gene Activity

[0194] Genes that cause pain may be underexpressed within pain or painful
disorders situations. Alternatively, the activity of the protein products of such genes may

be decreased, leading to the development of pain. Such down-regulation of gene
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expression or decrease of protein activity might have a causative or exacerbating effect on
the disease state.

[0195] In some cases, genes that are up-regulated in the disease state might be
exerting a protective effect. A variety of techniques may be used to increase the
expression, synthesis, or activity of genes and/or proteins that exert a protective effect in
response to pain conditions.

[0196] Described in this section are methods whereby the level 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 activity may be increased to levels wherein pain are ameliorated.
The level of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity may be increased, for example,
by either increasing the level of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene expression or
by increasing the level of active 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein which is
present.

[0197] For example, a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
05431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein, at a level
sufficient to ameliorate pain may be administered to a patient exhibiting such symptoms.
Any of the techniques discussed below may be used for such administration. One of skill
in the art will readily know how to determine the concentration of effective, non-toxic
doses of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2381,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein, utilizing techniques such as
those described below.

[0198] Additionally, RNA sequences encoding a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or

13424 protein may be directly administered to a patient exhibiting pain, at a concentration
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sufficient to produce a level of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 222435, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein such that
pain are ameliorated. Any of the techniques discussed below, which achieve intracellular
administration of compounds, such as, for example, liposome administration, may be used
for the administration of such RNA molecules. The RNA molecules may be produced, for
example, by recombinant techniques such as those described herein.

[0199] Further, subjects may be treated by gene replacement therapy. One or more
copies of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene, or a portion thereof, that directs
the production of a normal 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein with 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 function, may be inserted into cells using vectors which
include, but are not limited to adenovirus, adeno-associated virus, and retrovirus vectors,
in addition to other particles that introduce DNA into cells, such as liposomes.
Additionally, techniques such as those described above may be used for the introduction of
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 gene sequences into human cells.

[0200] Cells, preferably, autologous cells, containing 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 expressing gene sequences may then be introduced or reintroduced into the
subject at positions which allow for the ameljoration of pain. Such cell replacement
techniques may be preferred, for example, when the gene product is a secreted,

extracellular gene product.

Pharmaceutical Compositions

[0201] Another aspect of the invention pertains to methods for treating a subject

suffering from a disease. These methods involve administering to a subject an agent which
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modulates 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 expression or activity (e. g., an agent
identified by a screening assay described herein), or a combination of such agents. In
another embodiment, the method involves administering to a subject a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein or nucleic acid molecule as therapy to compensate for
reduced, aberrant, or unwanted 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 expression or
activity.

[0202] Stimulation of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity is desirable
in situations in which 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 is abnormally
downregulated and/or in which increased 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity is
likely to have a beneficial effect. Likewise, inhibition of 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 activity is desirable in situations in which 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 is
abnormally upregulated and/or in which decreased 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 activity is likely to have a beneficial effect.

[0203] The agents which modulate 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity can
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be administered to a subject using pharmaceutical compositions suitable for such
administration. Such compositions typically comprise the agent (e.g., nucleic acid
molecule, protein, or antibody) and a pharmaceutically acceptable carrier. As used herein
the language "pharmaceutically acceptable carrier” is intended to include any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like, compatible with pharmaceutical administration.
The use of such media and agents for pharmaceutically active substances is well known in
the art. Except insofar as any conventional media or agent is incompatible with the active
compound, use thereof in the compositions is contemplated. Supplementary active
compounds can also be incorporated into the compositions.

[0204] A pharmaceutical composition used in the therapeutic methods of the
invention is formulated to be compatible with its intended route of administration.
Examples of routes of administration include parenteral, e.g., intravenous, intradermal,
subcutaneous, oral (e.g., inhalation), transdermal (topical), transmucosal, and rectal
administration. Solutions or suspensions used for parenteral, intradermal, or subcutaneous
application can include the following components: a sterile diluent such as water for
injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or
other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl parabens;
antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as
ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates and agents
for the adjustment of tonicity such as sodium chloride or dextrose. pH can be adjusted
with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made
of glass or plastic.

[0205] Pharmaceutical compositions suitable for injectable use include sterile
aqueous solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersion. For intravenous
administration, suitable carriers include physiological saline, bacteriostatic water,
Cremophor EL™ (BASF, Parsippany, NJ) or phosphate buffered saline (PBS). In all
cases, the composition must be sterile and should be fluid to the extent that easy
syringability exists. It must be stable under the conditions of manufacture and storage and
must be preserved against the contaminating action of microorganisms such as bacteria
and fungi. The carrier can be a solvent or dispersion medium containing, for example,

water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyethylene
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glycol, and the like), and suitable mixtures thereof. The proper fluidity can be maintained,
for example, by the use of a coating such as lecithin, by the maintenance of the required
particle size in the case of dispersion and by the use of surfactants. Prevention of the
action of microorganisms can be achieved by various antibacterial and antifungal agents,
for example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In
many cases, it will be preferable to include isotonic agents, for example, sugars,
polyalcohols such as manitol, sorbitol, and sodium chloride in the composition. Prolonged
absorption of the injectable compositions can be brought about by including in the
composition an agent which delays absorption, for example, aluminum monostearate and
gelatin.

[0206] Sterile injectable solutions can be prepared by incorporating the agent that
modulates 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity (e.g., a fragment of a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein or an anti-9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 antibody) in the required amount in an appropriate solvent with one or a
combination of ingredients enumerated above, as required, followed by filtered
sterilization. Generally, dispersions are prepared by incorporating the active compound
into a sterile vehicle which contains a basic dispersion medium and the required other
ingredients from those enumerated above. In the case of sterile powders for the
preparation of sterile injectable solutions, the preferred methods of preparation are vacuum
drying and freeze-drying which yields a powder of the active ingredient plus any
additional desired ingredient from a previously sterile-filtered solution thereof.

[0207] Oral compositions generally include an inert diluent or an edible carrier.
They can be enclosed in gelatin capsules or compressed into tablets. For the purpose of
oral therapeutic administration, the active compound can be incorporated with excipients
and used in the form of tablets, troches, or capsules. Oral compositions can also be
prepared using a fluid carrier for use as a mouthwash, wherein the compound in the fluid
carrier is applied orally and swished and expectorated or swallowed. Pharmaceutically

compatible binding agents, and/or adjuvant materials can be included as part of the
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composition. The tablets, pills, capsules, troches and the like can contain any of the
following ingredients, or compounds of a similar nature: a binder such as microcrystalline
cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating
agent such as alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate
or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose
or saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange
flavoring.

[0208] For administration by inhalation, the compounds are delivered in the form
of an aerosol spray from pressured container or dispenser which contains a suitable
propellant, e.g., a gas such as carbon dioxide, or a nebulizer.

[0209] Systemic administration can also be by transmucosal or transdermal means.
For transmucosal or transdermal administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are generally known in the art, and
include, for example, for transmucosal administration, detergents, bile salts, and fusidic
acid derivatives. Transmucosal administration can be accomplished through the use of
nasal sprays or suppositories. For transdermal administration, the active compounds are
formulated into ointments, salves, gels, or creams as generally known in the art.

[0210] The agents that modulate 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity can
also be prepared in the form of suppositories (e.g., with conventional suppository bases
such as cocoa butter and other glycerides) or retention enemas for rectal delivery.

[0211] In one embodiment, the agents that modulate 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 activity are prepared with carriers that will protect the compound against
rapid elimination from the body, such as a controlled release formulation, including
implants and microencapsulated delivery systems. Biodegradable, biocompatible
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Methods for preparation of such
formulations will be apparent to those skilled in the art. The materials can also be obtained
commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to

viral antigens) can also be used as pharmaceutically acceptable carriers. These can be
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prepared according to methods known to those skilled in the art, for example, as described
in U.S. Patent No. 4,522,811.

[0212] It is especially advantageous to formulate oral or parenteral compositions in
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form as
used herein refers to physically discrete units suited as unitary dosages for the subject to be
treated; each unit containing a predetermined quantity of active compound calculated to
produce the desired therapeutic effect in association with the required pharmaceutical
carrier. The specification for the dosage unit forms of the invention are dictated by and
directly dependent on the unique characteristics of the agent that modulates 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 activity and the particular therapeutic effect to be achieved, and
the limitations inherent in the art of compounding such an agent for the treatment of
subjects.

[0213] Toxicity and therapeutic efficacy of such agents can be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for
determining the LD50 (the dose lethal to 50% of the population) and the ED50 (the dose
therapeutically effective in 50% of the population). The dose ratio between toxic and
therapeutic effects is the therapeutic index and can be expressed as the ratio LD50/ED50.
Agents which exhibit large therapeutic indices are preferred. While agents that exhibit
toxic side effects may be used, care should be taken to design a delivery system that targets
such agents to the site of affected tissue in order to minimize potential damage to
uninfected cells and, thereby, reduce side effects.

[0214] The data obtained from the cell culture assays and animal studies can be
used in formulating a range of dosage for use in humans. The dosage of such 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 modulating agents lies preferably within a range of circulating
concentrations that include the ED50 with little or no toxicity. The dosage may vary
within this range depending upon the dosage form employed and the route of
administration utilized. For any agent used in the therapeutic methods of the invention, the
therapeutically effective dose can be estimated initially from cell culture assays. A dose
may be formulated in animal models to achieve a circulating plasma concentration range

that includes the IC50 (i.e., the concentration of the test compound which achieves a half-
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maximal inhibition of symptoms) as determined in cell culture. Such information can be
used to more accurately determine useful doses in humans. Levels in plasma may be
measured, for example, by high performance liquid chromatography.

[0215] As defined herein, a therapeutically effective amount of protein or
polypeptide (i.e., an effective dosage) ranges from about 0.001 to 30 mg/kg body weight,
preferably about 0.01 to 25 mg/kg body weight, more preferably about 0.1 to 20 mg/kg
body weight, and even more preferably about 1 to 10 mg/kg, 2to 9 mg/kg, 3 to 8 mg/kg, 4
to 7 mg/kg, or 5 to 6 mg/kg body weight. The skilled artisan will appreciate that certain
factors may influence the dosage required to effectively treat a subject, including but not
limited to the severity of the disease or disorder, previous treatments, the general health
and/or age of the subject, and other diseases present. Moreover, treatment of a subject
with a therapeutically effective amount of a protein, polypeptide, or antibody can include a
single treatment or, preferably, can include a series of treatments.

[0216] In a preferred example, a subject is treated with antibody, protein, or
polypeptide in the range of between about 0.1 to 20 mg/kg body weight, one time per week
for between about 1 to 10 weeks, preferably between 2 to 8 weeks, more preferably
between about 3 to 7 weeks, and even more preferably for about 4, 5, or 6 weeks. It will
also be appreciated that the effective dosage of antibody, protein, or polypeptide used for
treatment may increase or decrease over the course of a particular treatment. Changes in
dosage may result and become apparent from the results of diagnostic assays as described
herein.

[0217] The present invention encompasses agents which modulate expression or
activity. An agent may, for example, be a small molecule. For example, such small
molecules include, but are not limited to, peptides, peptidomimetics, amino acids, amino
acid analogs, polynucleotides, polynucleotide analogs, nucleotides, nucleotide analogs,
organic or inorganic compounds (i.e., including heteroorganic and organometallic
compounds) having a molecular weight less than about 10,000 grams per mole, organic or
inorganic compounds having a molecular weight less than about 5,000 grams per mole,
organic or inorganic compounds having a molecular weight less than about 1,000 grams
per mole, organic or inorganic compounds having a molecular weight less than about 500
grams per mole, and salts, esters, and other pharmaceutically acceptable forms of such
compounds. It is understood that appropriate doses of small molecule agents depends
upon a number of factors within the ken of the ordinarily skilled physician, veterinarian, or

researcher. The dose(s) of the small molecule will vary, for example, depending upon the
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identity, size, and condition of the subject or sample being treated, further depending upon
the route by which the composition is to be administered, if applicable, and the effect
which the practitioner desires the small molecule to have upon the nucleic acid or
polypeptide of the invention.

[0218] Exemplary doses include milligram or microgram amounts of the small
molecule per kilogram of subject or sample weight (e.g., about 1 microgram per kilogram
to about 500 milligrams per kilogram, about 100 micrograms per kilogram to about 5
milligrams per kilogram, or about 1 microgram per kilogram to about 50 micrograms per
kilogram). It is furthermore understood that appropriate doses of a small molecule depend
upon the potency of the small molecule with respect to the expression or activity to be
modulated. Such appropriate doses may be determined using the assays described herein.
When one or more of these small molecules is to be administered to an animal (e.g., a
human) in order to modulate expression or activity of a polypeptide or nucleic acid of the
invention, a physician, veterinarian, or researcher may, for example, prescribe a relatively
low dose at first, subsequently increasing the dose until an appropriate response is
obtained: In addition, it is understood that the specific dose level for any particular animal
subject will depend upon a variety of factors including the activity of the specific
compound employed, the age, body weight, general health, gender, and diet of the subject,
the time of administration, the route of administration, the rate of excretion, any drug
combination, and the degree of expression or activity to be modulated.

[0219] Further, an antibody (or fragment thereof) may be conjugated to a
therapeutic moiety such as a cytotoxin, a therapeutic agent or a radioactive metal ion. A
cytotoxin or cytotoxic agent includes any agent that is detrimental to cells. Examples
include taxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin,
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin,
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1-
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not
limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine,
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, thioepa
chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), cyclothosphamide,
busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine
platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly daunomycin)

and doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomycin), bleomycin,
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mithramycin, and anthramycin (AMC)), and anti-mitotic agents (e.g., vincristine and
vinblastine).

[0220] The conjugates of the invention can be used for modifying a given
biological response, the drug moiety is not to be construed as limited to classical chemical
therapeutic agents. For example, the drug moiety may be a protein or polypeptide
possessing a desired biological activity. Such proteins may include, for example, a toxin
such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a protein such as tumor ‘
necrosis factor, alpha-interferon, beta-interferon, nerve growth factor, platelet derived
growth factor, tissue plasminogen activator; or biological response modifiers such as, for
example, lymphokines, interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-
6"), granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony
stimulating factor ("G-CSF"), or other growth factors. ’

[0221] Techniques for conjugating such therapeutic moiety to antibodies are well
known, see, e.g., Amon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In
Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds.),
pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug Delivery", in
Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker,
Inc. 1987); Thorpe; "Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A
Review", in Monoclonal Antibodies '84: Biological And Clinical Applications, Pinchera et
al. (eds.), pp. 475-506 (1985); "Analysis, Results, And Future Prospective Of The
Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy", in Monoclonal
Antibodies For Cancer Detection And Therapy, Baldwin et al. (eds.), pp. 303-16
(Academic Press 1985), and Thorpe et al., "The Preparation And Cytotoxic Properties Of
Antibody-Toxin Conjugates”, Immunol. Rev., 62:119-58 (1982). Alternatively, an
antibody can be conjugated to a second antibody to form an antibody heteroconjugate as
described by Segal in U.S. Patent No. 4,676,980.

[0222] The nucleic acid molecules used in the methods of the invention can be
inserted into vectors and used as gene therapy vectors. Gene therapy vectors can be
delivered to a subject by, for example, intravenous injection, local administration (see U.S.
Patent 5,328,470) or by stereotactic injection (see, e.g., Chen et al. (1994) Proc. Natl.
Acad. Sci. USA 91:3054-3057). The pharmaceutical preparation of the gene therapy vector
can include the gene therapy vector in an acceptable diluent, or can comprise a slow
release matrix in which the gene delivery vehicle is imbedded. Alternatively, where the

complete gene delivery vector can be produced intact from recombinant cells, e.g.,
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retroviral vectors, the pharmaceutical preparation can include one or more cells which

produce the gene delivery system.

Pharmacogenomics

[0223] In conjunction with the therapeutic methods of the invention,
pharmacogenomics (i.e., the study of the relationship between a subject’s genotype and that
subject’s response to a foreign compound or drug) may be considered. Differences in
metabolism of therapeutics can lead to severe toxicity or therapeutic failure by altering the
relation between dose and blood concentration of the pharmacologically active drug.
Thus, a physician or clinician may consider applying knowledge obtained in relevant
pharmacogenomics studies in determining whether to administer an agent which
modulates 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314,636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity, as well as tailoring the dosage
and/or therapeutic regimen of treatment with an agent which modulates 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 activity.

[0224] Pharmacogenomics deals with clinically significant hereditary variations in
the response to drugs due to altered drug disposition and abnormal action in affected
persons. See, for example, Eichelbaum, M. et al. (1996) Clin. Exp.Pharmacol. Physiol.
23(10-11): 983-985 and Linder, M.W. et al. (1997) Clin. Chem. 43(2):254-266. In
general, two types of pharmacogenetic conditions can be differentiated. Genetic
conditions transmitted as a single factor altering the way drugs act on the body (altered
drug action) or genetic conditions transmitted as single factors altering the way the body
acts on drugs (altered drug metabolism). These pharmacogenetic conditions can occur
either as rare genetic defects or as naturally-occurring polymorphisms. For example,
glucose-6-phosphate aminopeptidase deficiency (G6PD) is a common inherited
enzymopathy in which the main clinical complication is haemolysis after ingestion of
oxidant drugs (anti-malarials, sulfonamides, analgesics, nitrofurans) and consumption of
fava beans.

[0225] One pharmacogenomics approach to identifying genes that predict drug
response, known as "a genome-wide association", relies primarily on a high-resolution

map of the human genome consisting of already known gene-related markers (e.g., a "bi-
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allelic" gene marker map which consists of 60,000-100,000 polymorphic or variable sites
on the human genome, each of which has two variants). Such a high-resolution genetic
map can be compared to a map of the genome of each of a statistically significant number
of patients taking part in a Phase IU/III drug trial to identify markers associated with a
particular observed drug response or side effect. Alternatively, such a high resolution map
can be generated from a combination of some ten million known single nucleotide
polymorphisms (SNPs) in the human genome. As used herein, a "SNP" is a common
alteration that occurs in a single nucleotide base in a stretch of DNA. For example, a SNP
may occur once per every 1000 bases of DNA. A SNP may be involved in a disease
process, however, the vast majority may not be disease-associated. Given a genetic map
based on the occurrence of such SNPs, individuals can be grouped into genetic categories
depending on a particular pattern of SNPs in their individual genome. In such a manner,
treatment regimens can be tailored to groups of genetically similar individuals, taking into
account traits that may be common among such genetically similar individuals.

[0226] Alternatively, a method termed the "candidate gene approach” can be
utilized to identify genes that predict drug response. According to this method, if a gene
that encodes a drug target is known (e.g., a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein used in the methods of the present invention), all common variants of that gene can
be fairly easily identified in the population and it can be determined if having one version
of the gene versus another is associated with a particular drug response.

[0227] As an illustrative embodiment, the activity of drug metabolizing enzymes is
a major determinant of both the intensity and duration of drug action. The discovery of
genetic polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2)
and the cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation
as to why some patients do not obtain the expected drug effects or show exaggerated drug
response and serious toxicity after taking the standard and safe dose of a drug. These
polymorphisms are expressed in two phenotypes in the population, the extensive
metabolizer (EM) and poor metabolizer (PM). The prevalence of PM is different among
different populations. For example, the gene coding for CYP2D6 is highly polymorphic
and several mutations have been identified in PM, which all lead to the absence of
functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C19 quite frequently

experience exaggerated drug response and side effects when they receive standard doses.
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If a metabolite is the active therapeutic moiety, PM show no therapeutic response, as
demonstrated for the analgesic effect of codeine mediated by its CYP2D6-formed
metabolite morphine. The other extreme are the so called ultra-rapid metabolizers who do
not respond to standard doses. Recently, the molecular basis of ultra-rapid metabolism has
been identified to be due to CYP2D6 gene amplification.

[0228] Alternatively, a method termed the "gene expression profiling" can be
utilized to identify genes that predict drug response. For example, the gene expression of
an animal dosed with a drug (e.g., 2 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 molecule or
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 630,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 modulator used in the methods of the present
invention) can give an indication whether gene pathways related to toxicity have been
turned on.

[0229] Information generated from more than one of the above pharmacogenomics
approaches can be used to determine appropriate dosage and treatment regimens for
prophylactic or therapeutic treatment of a subject. This knowledge, when applied to
dosing or drug selection, can avoid adverse reactions or therapeutic failure and, thus,
enhance therapeutic or prophylactic efficiency when treating a subject suffering from pain
or a painful disorders, e.g., migraine, with an agent which modulates 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 activity.

Recombinant Expression Vectors and Host Cells Used in the Methods of the Invention

[0230] The methods of the invention (e.g., the screening assays described herein)
include the use of vectors, preferably expression vectors, containing a nucleic acid
encoding a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein (or a portion thereof). As used
herein, the term "vector" refers to a nucleic acid molecule capable of transporting another
nucleic acid to which it has been linked. One type of vector is a "plasmid", which refers to

a circular double stranded DNA loop into which additional DNA segments can be ligated.
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Another type of vector is a viral vector, wherein additional DNA segments can be ligated
into the viral genome. Certain vectors are capable of autonomous replication in a host cell
into which they are introduced (e.g., bacterial vectors having a bacterial origin of
replication and episomal mammalian vectors). Other vectors (e.g., non-episomal
mammalian vectors) are integrated into the genome of a host cell upon introduction into
the host cell, and thereby are replicated along with the host genome. Moreover, certain
vectors are capable of directing the expression of genes to which they are operatively
linked. Such vectors are referred to herein as "expression vectors”. In general, expression
vectors of utility in recombinant DNA techniques are often in the form of plasmids. In the
present specification, "plasmid" and "vector" can be used interchangeably as the plasmid is
the most commonly used form of vector. However, the invention is intended to include
such other forms of expression vectors, such as viral vectors (e.g., replication defective
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent
functions.

[0231] The recombinant expression vectors to be used in the methods of the
invention comprise a nucleic acid of the invention in a form suitable for expression of the
nucleic acid in a host cell, which means that the recombinant expression vectors include
one or more regulatory sequences, selected on the basis of the host cells to be used for
expression, which is operatively linked to the nucleic acid sequence to be expreséed.
Within a recombinant expression vector, "operably linked" is intended to mean that the
nucleotide sequence of interest is linked to the regulatory sequence(s) in a manner which
allows for expression of the nucleotide sequence (e.g., in an in vitro
transcription/translation system or in a host cell when the vector is introduced into the host
cell). The term "regulatory sequence” is intended to include promoters, enhancers and
other expression control elements (e.g., polyadenylation signals). Such regulatory
sequences are described, for example, in Goeddel (1990) Methods Enzymol. 185:3-7.
Regulatory sequences include those which direct constitutive expression of a nucleotide
sequence in many types of host cells and those which direct expression of the nucleotide
sequence only in certain host cells (e.g., tissue-specific regulatory sequences). It will be
appreciated by those skilled in the art that the design of the expression vector can depend
on such factors as the choice of the host cell to be transformed, the level of expression of
protein desired, and the like. The expression vectors of the invention can be introduced
into host cells to thereby produce proteins or peptides, including fusion proteins or

peptides, encoded by nucleic acids as described herein (e.g., 9949, 14230, 760, 62553,

90



10

15

20

25

30

WO 03/073983 PCT/US03/04816

12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 proteins, mutant forms of 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 proteins,
fusion proteins, and the like).

[0232] The recombinant expression vectors to be used in the methods of the
invention can be designed for expression of 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
proteins in prokaryotic or eukaryotic cells. For example, 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 proteins can be expressed in bacterial cells such as E. coli, insect cells (using
baculovirus expression vectors), yeast cells, or mammalian cells. Suitable host cells are
discussed further in é}oeddel (1990) supra. Alternatively, the recombinant expression
vector can be transcribed and translated in vitro, for example using T7 promoter regulatory
sequences and T7 polymerase.

[0233] Expression of proteins in prokaryotes is most often carried out in E. coli
with vectors containing constitutive or inducible promoters directing the expression of
either fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a
protein encoded therein, usually to the amino terminus of the recombinant protein. Such
fusion vectors typically serve three purposes: 1) to increase expression of recombinant
protein; 2) to increase the solubility of the recombinant protein; and 3) to aid in the
purification of the recombinant protein by acting as a ligand in affinity purification. Often,
in fusion expression vectors, a proteolytic cleavage site is introduced at the junction of the
fusion moiety and the recombinant protein to enable separation of the recombinant protein
from the fusion mojety subsequent to purification of the fusion protein. Such enzymes,
and their cognate recognition sequences, include Factor Xa, thrombin and enterokinase.
Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith, D.B. and
Johnson, K.S. (1988) Gene 67:31-40), pMAL (New England Biolabs, Beverly, MA) and
PRIT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S-transferase (GST), maltose E

binding protein, or protein A, respectively, to the target recombinant protein.
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[0234] Purified fusion proteins can be utilized in 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 activity assays, (e.g., direct assays or competitive assays described in detail below),
or to generate antibodies specific for 0949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 proteins. In
a preferred embodiment, a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 fusion protein expressed in
a retroviral expression vector of the present invention can be utilized to infect bone
marrow cells which are subsequently transplanted into irradiated recipients. The
pathology of the subject recipient is then examined after sufficient time has passed (e.g.,
six weeks).

[0235] In another embodiment, a nucleic acid of the invention is expressed in
mammalian cells using a mammalian expression vector. Examples of mammalian
expression vectors include pPCDMS (Seed, B. (1987) Nature 329:840) and pMT2PC
(Kaufman et al. (1987) EMBO J. 6:187-195). When used in mammalian cells, the
expression vector’s control functions are often provided by viral regulatory elements. For
example, commonly used promoters are derived from polyoma, Adenovirus 2,
cytomegalovirus and Simian Virus 40. For other suitable expression systems for both
prokaryotic and eukaryotic cells see chapters 16 and 17 of Sambrook, J. et al., Molecular
Cloning: A Laboratory Manual. 2nd ed., Cold Spring Harbor Laboratory, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY, 1989.

[0236] In another embodiment, the recombinant mammalian expression vector is
capable of directing expression of the nucleic acid preferentially in a particular cell type
(e.g., tissue-specific regulatory elements are used to express the nucleic acid).

[0237] The methods of the invention may further use a recombinant expression
vector comprising a DNA molecule of the invention cloned into the expression vector in
an antisense orientation. That is, the DNA molecule is operatively linked to a regulatory
sequence in a manner which allows for expression (by transcription of the DNA molecule)
of an RNA molecule which is antisense to 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA.
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Regulatory sequences operatively linked to a nucleic acid cloned in the antisense
orientation can be chosen which direct the continuous expression of the antisense RNA
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or
regulatory sequences can be chosen which direct constitutive, tissue specific, or cell type
specific expression of antisense RNA. The antisense expression vector can be in the form
of a recombinant plasmid, phagemid, or attenuated virus in which antisense nucleic acids
are produced under the control of a high efficiency regulatory region, the activity of which
can be determined by the cell type into which the vector is introduced. For a discussion of
the regulation of gene expression using antisense genes, see Weintraub, H. et al.,
Antisense RNA as a molecular tool for genetic analysis, Reviews - Trends in Genetics,
Vol. 1(1) 1986.

[0238] Another aspect of the invention pertains to the use of host cells into which a
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 nucleic acid molecule of the invention is
introduced, e.g., a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 nucleic acid molecule within a
recombinant expression vector or a 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 nucleic acid
molecule containing sequences which allow it to homologously recombine into a specific
site of the host cell’s genome. The terms "host cell” and "recombinant host cell" are used
interchangeably herein. It is understood that such terms refer not only to the particular
subject cell but to the progeny or potential progeny of such a cell. Because certain
modifications may occur in succeeding generations due to either mutation or
environmental influences, such progeny may not, in fact, be identical to the parent cell, but
are still included within the scope of the term as used herein.

[0239] A host cell can be any prokaryotic or eukaryotic cell. For example, a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein can be expressed in bacterial cells such as E.
coli, insect cells, yeast or mammalian cells (such as Chinese hamster ovary cells (CHO) or

COS cells). Other suitable host cells are known to those skilled in the art.
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[0240] Vector DNA can be introduced into prokaryotic or eukaryotic cells via
conventional transformation or transfection techniques. As used herein, the terms
"transformation" and "transfection" are intended to refer to a variety of art-recognized
techniques for introducing foreign nucleic acid (e.g., DNA) into a host cell, including
calcium phosphate or calcjum chloride co-precipitation, DEAE-dextran-mediated
transfection, lipofection, or electroporation. Suitable methods for transforming or
transfecting host cells can be found in Sambrook et al. (Molecular Cloning: A Laboratory
Manual. 2nd, ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, NY, 1989), and other laboratory manuals.

[0241] A host cell used in the methods of the invention, such as a prokaryotic or
eukaryotic host cell in culture, can be used to produce (i.e., express) a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein. Accordingly, the invention further provides methods for
producing a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein using the host cells of the
invention. In one embodiment, the method comprises culturing the host cell of the
invention (into which a recombinant expression vector encoding a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein has been introduced) in a suitable medium such that a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein is produced. In another embodiment, the
method further comprises isolating a 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein

from the medium or the host cell.

Isolated Nucleic Acid Molecules Used in the Methods of the Invention

[0242] The methods of the invention include the use of isolated nucleic acid
molecules that encode 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
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22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 proteins or biologically
active portions thereof, as well as nucleic acid fragments sufficient for use as hybridization
probes to identify 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 -encoding nucleic acid molecules
(e.g., 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 mRNA) and fragments for use as PCR
primers for the amplification or mutation of 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
nucleic acid molecules. As used herein, the term "nucleic acid molecule" is intended to
include DNA molecules (e.g., cDNA or genomic DNA) and RNA molecules (e.g., mRNA)
and analogs of the DNA or RNA generated using nucleotide analogs. The nucleic acid
molecule can be single-stranded or double-stranded, but preferably is double-stranded
DNA.

[0243] A nucleic acid molecule used in the methods of the present invention, e.g., a
nucleic acid molecule having the nucleotide sequence of SEQ ID NO:1, 3, 5,7, 9, 11, 13,
15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61
or 63, or a portion thereof, can be isolated using standard molecular biology techniques
and the sequence information provided herein. Using all or portion of the nucleic acid
sequence of SEQ ID NO:1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37,
39,41,43,45,47, 49, 51, 53, 55, 57, 59, 61 or 63, as a hybridization probe, 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 nucleic acid molecules can be isolated using standard
hybridization and cloning techniques (e.g., as described in Sambrook, J., Fritsh, E. F., and
Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold Spring Harbor
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989).

[0244] Moreover, a nucleic acid molecule encompassing all or a portion of SEQ ID
NO:1,3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49,
51, 53, 55,57, 59, 61 or 63 can be isolated by-the polymerase chain reaction (PCR) using
synthetic oligonucleotide primers designed based upon the sequence of SEQ ID NO:1, 3,
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5,7,9,11,13,15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53,
55, 57,59, 61 or 63.

[0245] A nucleic acid used in the methods of the invention can be amplified using
cDNA, mRNA or, alternatively, genomic DNA as a template and appropriate
oligonucleotide primers according to standard PCR amplification techniques. Furthermore,
oligonucleotides corresponding to 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 nucleotide
sequences can be prepared by standard synthetic techniques, e.g., using an automated
DNA synthesizer.

[0246] In a preferred embodiment, the isolated nucleic acid molecules used in the
methods of the invention comprise the nucleotide sequence shown in SEQ ID NO:1, 3, 5,
7,9,11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55,
57,59, 61 or 63, a complement of the nucleotide sequence shown in SEQ ID NO:1, 3, 5, 7,
9,11,13,15,17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55,
57,59, 61 or 63, or a portion of any of these nucleotide sequences. A nucleic acid
molecule which is complementary to the nucleotide sequence shown in SEQ ID NO:1, 3,
5,7,9,11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53,
55,57, 59, 61 or 63, is one which is sufficiently complementary to the nucleotide sequence
shown in SEQID NO:1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
41,43,45,47,49, 51, 53, 55, 57, 59, 61 or 63 such that it can hybridize to the nucleotide
sequence shown in SEQ ID NO:1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33,
35,37,39,41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 or 63 thereby forming a stable duplex.
[0247] In still another preferred embodiment, an isolated nucleic acid molecule
used in the methods of the present invention comprises a nucleotide sequence which is at
least about 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or
more identical to the entire length of the nucleotide sequence shown in SEQ ID NO:1, 3, 5,
7,9,11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55,
57,59, 61 or 63, or a portion of any of this nucleotide sequence.

[0248] Moreover, the nucleic acid molecules used in the methods of the invention
can comprise only a portion of the nucleic acid sequence of SEQ ID NO:1, 3,5,7,9,11,
13,15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59,
61 or 63, for example, a fragment which can be used as a probe or primer or a fragment

encoding a portion of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
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10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein, e.g., a biologically
active portion of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein. The probe/primer
typically comprises substantially purified oligonucleotide. The oligonucleotide typically
comprises a region of nucleotide sequence that hybridizes under stringent conditions to at
least about 12 or 15, preferably about 20 or 25, more preferably about 30, 35, 40, 45, 50,
55, 60, 65, or 75 consecutive nucleotides of a sense sequence of SEQ ID NO:1, 3, 5,7, 9,
11, 13, 15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57,
59, 61 or 63, of an anti-sense sequence of SEQ ID NO:1, 3,5,7,9, 11, 13, 15,17, 19, 21,
23,25,27,29, 31, 33,35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57,59, 61 or 63, or of a
naturally occurring allelic variant or mutant of SEQ ID NO:1, 3, 5,7, 9, 11, 13, 15, 17, 19,
21, 23, 25,27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 or 63. In
one embodiment, a nucleic acid molecule used in the methods of the present invention
comprises a nucleotide sequence which is greater than 100, 100-200, 200-300, 300-400,
400-500, 500-600, 600-700, 700-800, 800-900, 900-1000, 1000-1100, 1100-1200, 1200-
1300, or more nucleotides in length and hybridizes under stringent hybridization
conditions to a nucleic acid molecule of SEQ ID NO:1,3,5,7,9, 11, 13, 15, 17, 19, 21,
23,25, 27,29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 or 63.

[0249] As used herein, the term "hybridizes under stringent conditions" is intended
to describe conditions for hybridization and washing under which nucleotide sequences
that are significantly identical or homologous to each other remain hybridized to each
other. Preferably, the condiﬁons are such that sequences at least about 70%, more
preferably at least about 80%, even more preferably at least about 85% or 90% identical to
each other remain hybridized to each other. Such stringent conditions are known to those
skilled in the art and can be found in Current Protocols in Molecular Biology, Ausubel et
al., eds., John Wiley & Sons, Inc. (1995), sections 2, 4 and 6. Additional stringent
conditions can be found in Molecular Cloning: A Laboratory Manual, Sambrook et al.,
Cold Spring Harbor Press, Cold Spring Harbor, NY (1989), chapters 7,9 and 11. A
preferred, non-limiting example of stringent hybridization conditions includes
hybridization in 4X sodium chloride/sodium citrate (SSC), at about 65-70°C (or
hybridization in 4X SSC plus 50% formamide at about 42-50°C) followed by one or more
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washes in 1X SSC, at about 65-70°C. A preferred, non-limiting example of highly
stringent hybridization conditions includes hybridization in 1X SSC, at about 65-70°C (or
hybridization in 1X SSC plus 50% formamide at about 42-50°C) followed by one or more
washes in 0.3X SSC, at about 65-70°C. A preferred, non-limiting example of reduced
stringency hybridization conditions includes hybridization in 4X SSC, at about 50-60°C
(or alternatively hybridization in 6X SSC plus 50% formamide at about 40-45°C) followed
by one or more washes in 2X SSC, at about 50-60°C. Ranges intermediate to the above-
recited values, e.g., at 65-70°C or at 42-50°C are also intended to be encompassed by the
present invention. SSPE (1xSSPE is 0.15M NaCl, 10mM NaH,PO,, and 1.25mM EDTA,
pH 7.4) can be substituted for SSC (1xSSC is 0.15M NaCl and 15mM sodium citrate) in
the hybridization and wash buffers; washes are performed for 15 minutes each after
hybridization is complete. The hybridization temperature for hybrids anticipated to be less
than 50 base pairs in length should be 5-10°C less than the melting temperature (Tp,) of the
hybrid, where Ty, is determined according to the following equations. For hybrids less
than 18 base pairs in length, Ty, (°C) = 2(# of A + T bases) + 4(# of G + C bases). For
hybrids between 18 and 49 base pairs in length, Ty,(°C) = 81.5 + 16.6(log;o[Na']) +
0.41(%G+C) - (600/N), where N is the number of bases in the hybrid, and [Na'] is the
concentration of sodium ions in the hybridization buffer ([Na'] for 1xSSC =0.165 M). It
will also be recognized by the skilled practitioner that additional reagents may be added to
hybridization and/or wash buffers to decrease non-specific hybridization of nucleic acid
molecules to membranes, for example, nitrocellulose or nylon membranes, including but
not limited to blocking agents (e.g., BSA or salmon or herring sperm carrier DNA),
detergents (e.g., SDS), chelating agents (e.g., EDTA), Ficoll, PVP and the like. When
using nylon membranes, in particular, an additional preferred, non-limiting example of
stringent hybridization conditions is hybridization in 0.25-0.5M NaH,PO4, 7% SDS at
about 65°C, followed by one or more washes at 0.02M NaH,PO4, 1% SDS at 65°C, see
e.g., Church and Gilbert (1984) Proc. Natl. Acad. Sci. USA 81:1991-1995, (or alternatively
0.2X SSC, 1% SDS).

[0250] In preferred embodiments, the probe further comprises a label group
attached thereto, e.g., the label group can be a radioisotope, a fluorescent compound, an
enzyme, or an enzyme co-factor. Such probes can be used as a part of a diagnostic test kit
for identifying cells or tissue which misexpress a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
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224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein, such as by measuring a level of a 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 -encoding
nucleic acid in a sample of cells from a subject e.g., detecting 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 mRNA levels or determining whether a genomic 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 gene has been mutated or deleted.

[0251] The methods of the invention further encompass the use of nucleic acid
molecules that differ from the nucleotide sequence shown in SEQ ID NO:1, 3,5,7,9, 11,
13, 15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59,
61 or 63, due to degeneracy of the genetic code and thus encode the same 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002; 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 proteins as those encoded by the nucleotide sequence shown in
SEQ ID NO:1, 3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43,
45, 47,49, 51, 53, 55, 57, 59, 61 or 63. In another embodiment, an isolated nucleic acid
molecule included in the methods of the invention has a nucleotide sequence encoding a
protein having an amino acid sequence shown in SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 or 64.
[0252] The methods of the invention further include the use of allelic variants of
human 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 , e.g., functional and non-functional
allelic variants. Functional allelic variants are naturally occurring amino acid sequence
variants of the human 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein that maintain a
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 activity. Functional allelic variants will
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typically contain only conservative substitution of one or more amino acids of SEQ ID
NO:2, 4, 6,8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,
50, 52, 54, 56, 58, 60, 62 or 64, or substitution, deletion or insertion of non-critical
residues in non-critical regions of the protein.

[0253] Non-functional allelic variants are naturally occurring amino acid sequence
variants of the human 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein that do not have a
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 activity. Non-functional allelic variants will
typically contain a non-conservative substitution, deletion, or insertion or premature
truncation of the amino acid sequence of SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 or 64, or a
substitution, insertion or deletion in critical residues or critical regions of the protein.
[0254] The methods of the present invention may further use non-human
orthologues of the human 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245,2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein. Orthologues of
the human 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein are proteins that are isolated
from non-human organisms and possess the same 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
activity.

[0255] The methods of the present invention further include the use of nucleic acid
molecules comprising the nucleotide sequence of SEQID NO:1, 3,5,7,9, 11, 13, 15, 17,
19,21, 23, 25, 27, 29, 31, 33, 35, 37,39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 or 63, or
a portion thereof, in which a mutation has been introduced. The mutation may lead to
amino acid substitutions at "non-essential” amino acid residues or at “essential” amino acid
residues. A "non-essential" amino acid residue is a residue that can be altered from the
wild-type sequence of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
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22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 (e.g., the sequence of SEQ
ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46,
48, 50, 52, 54, 56, 58, 60, 62 or 64) without altering the biological activity, whereas an
nessential” amino acid residue is required for biological activity. For example, amino acid
residues that are conserved among the 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 proteins of
the present invention are not likely to be amenable to alteration.

[0256] Mutations can be introduced into SEQ ID NO:1, 3, 5,7, 9, 11, 13, 15, 17,
19, 21, 23, 25, 27,29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 or 63 by
standard techniques, such as site-directed mutagenesis and PCR-mediated mutagenesis.
Preferably, conservative amino acid substitutions are made at one or more predicted non-
essential amino acid residues. A "conservative amino acid substitution” is one in which
the amino acid residue is replaced with an amino acid residue having a similar side chain.
Families of amino acid residues having similar side chains have been defined in the art.
These families include amino acids with basic side chains (e.g., lysine, arginine, histidine),
acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g.,
asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g.,
glycine, alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine,
tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic
side chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted
nonessential amino acid residue in a 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein is
preferably replaced with another amino acid residue from the same side chain family.
Alternatively, in another embodiment, mutations can be introduced randomly along all or
part of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 coding sequence, such as by saturation
mutagenesis, and the resultant mutants can be screened for 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 biological activity to identify mutants that retain activity. Following
mutagenesis of SEQ ID NO:1, 3, 5,7, 9, 11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35,
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37, 39,41, 43, 45, 47,49, 51, 53, 55, 57, 59, 61 or 63, the encoded protein can be
expressed recombinantly and the activity of the protein can be determined using the assay
described herein.

[0257] Another aspect of the invention pertains to the use of isolated nucleic acid
molecules which are antisense to the nucleotide sequence of SEQ ID NO:1, 3,5, 7, 9, 11,
13,15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59,
61 or 63. An "antisense" nucleic acid comprises a nucleotide sequence which is
complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the
coding strand of a double-stranded cDNA molecule or complementary to an mRNA
sequence. Accordingly, an antisense nucleic acid can hydrogen bond to a sense nucleic
acid. The antisense nucleic acid can be complementary to an entire 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 coding strand, or to only a portion thereof. In one embodiment, an
antisense nucleic acid molecule is antisense to a "coding region” of the coding strand of a
nucleotide sequence encoding a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 . The term "coding
region” refers to the region of the nucleotide sequence comprising codons which are
translated into amino acid residues. In another embodiment, the antisense nucleic acid
molecule is antisense to a "noncoding region” of the coding strand of a nucleotide
sequence encoding 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 . The term "noncoding region”
refers to 5” and 3’ sequences which flank the coding region that are not translated into
amino acids (also referred to as 5’ and 3’ untranslated regions).

[0258] Given the coding strand sequences encoding 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 disclosed herein, antisense nucleic acids of the invention can be designed
according to the rules of Watson and Crick base pairing. The antisense nucleic acid
molecule can be complementary to the entire coding region of 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
09112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
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9569 or 13424 mRNA, but more preferably is an oligonucleotide which is antisense to
only a portion of the coding or noncoding region of 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 mRNA. For example, the antisense oligonucleotide can be complementary to the
region surrounding the translation start site of 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35,
40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be
constructed using chemical synthesis and enzymatic ligation reactions using procedures
known in the art. For example, an antisense nucleic acid (e.g., an antisense
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or
variously modified nucleotides designed to increase the biological stability of the
molecules or to increase the physical stability of the duplex formed between the antisense
and sense nucleic acids, e.g., phosphorothioate derivatives and acridine substituted
nucleotides can be used. Examples of modified nucleotides which can be used to generate
the antisense nucleic acid include 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-
iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-
carboxymethylaminomethyl-2-thiouridine, S-carboxymethylaminomethyluracil,
dihydrouracil, beta-D-galactosylqueosine, inosine, Ni 6-isopentenyladenine, 1-
methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2-methylguanine,
3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 5-
methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-D-
mannosylqueosine, 5-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6-
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 2-
thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5-
oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 3-(3-amino-
3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the antisense
nucleic acid can be produced biologically using an expression vector into which a nucleic
acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest).
Antisense nucleic acid molecules used in the methods of the invention are further

described above, in section IV.

103



10

15

20

25

30

WO 03/073983 PCT/US03/04816

[0259] In yet another embodiment, the 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
nucleic acid molecules used in the methods of the present invention can be modified at the
base moiety, sugar moiety or phosphate backbone to improve, e.g., the stability,
hybridization, or solubility of the molecule. For example, the deoxyribose phosphate
backbone of the nucleic acid molecules can be modified to generate peptide nucleic acids
(see Hyrup B. et al. (1996) Bioorganic & Medicinal Chemistry 4 (1): 5-23). As used
herein, the terms "peptide nucleic acids” or "PNAs" refer to nucleic acid mimics, e.g.,
DNA mimics, in which the deoxyribose phosphate backbone is replaced by a
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral
backbone of PNAs has beep shown to allow for specific hybridization to DNA and RNA
under conditions of low ionic strength. The synthesis of PNA oligomers can be performed
using standard solid phase peptide synthesis protocols as described in Hyrup B. et al.
(1996) supra; Perry-O’Keefe et al. (1996) Proc. Natl. Acad. Sci. 93:14670-675.

[0260] PNAs of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 nucleic acid molecules can
be used in the therapeutic and diagnostic applications described herein. For example,
PNAs can be used as antisense or antigene agents for sequence-specific modulation of
gene expression by, for example, inducing transcription or translation arrest or inhibiting
replication. PNAs of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 nucleic acid molecules can
also be used in the analysis of single base pair mutations in a gene, (e.g., by PNA-directed
PCR clamping); as "artificial restriction enzymes’ when used in combination with other
enzymes, (e.g., S1 nucleases (Hyrup B. et al. (1996) supra)); or as probes or primers for
DNA sequencing or hybridization (Hyrup B. et al. (1996) supra; Perry-O’Keefe et al.
(1996) supra).

[0261] In another embodiment, PNAs of 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
can be modified, (e.g., to enhance their stability or cellular uptake), by attaching lipophilic
or other helper groups to PNA, by the formation of PNA-DNA chimeras, or by the use of
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liposomes or other techniques of drug delivery known in the art. For example, PNA-DNA
chimeras of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,[44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 nucleic acid molecules can be generated
which may combine the advantageous properties of PNA and DNA. Such chimeras allow
DNA recognition enzymes, (e.g., RNAse H and DNA polymerases), to interact with the
DNA portion while the PNA portion would provide high binding affinity and specificity.
PNA-DNA chimeras can be linked using linkers of appropriate lengths selected in terms of
base stacking, number of bonds between the nucleobases, and orientation (Hyrup B. et al.
(1996) supra). The synthesis of PNA-DNA chimeras can be performed as described in
Hyrup B. et al. (1996) supra and Finn P.J. et al. (1996) Nucleic Acids Res. 24 (17): 3357-
63. For example, a DNA chain can be synthesized on a solid support using standard
phosphoramidite coupling chemistry and modified nucleoside analogs, e.g., 5-(4-
methoxytrityl)amino-5"-deoxy-thymidine phosphoramidite, can be used as a between the
PNA and the 5’end of DNA (Mag, M. et al. (1989) Nucleic Acid Res. 17: 5973-88). PNA
monomers are then coupled in a stepwise manner to produce a chimeric molecule with a 5’
PNA segment and a 3’ DNA segment (Finn P.J. ez al. (1996) supra). Alternatively,
chimeric molecules can be synthesized with a 5’ DNA segment and a 3’ PNA segment
(Peterser, K.H. et al. (1975) Bioorganic Med. Chem. Lett. 5: 1119-11 124).

[0262] In other embodiments, the oligonucleotide used in the methods of the
invention may include other appended groups such as peptides (e.g., for targeting host cell
receptors in vivo), or agents facilitating transport across the cell membrane (see, e.g.,
Letsinger et al. (1989) Proc. Natl. Acad. Sci. USA 86:6553-6556; Lemaitre ef al. (1987)
Proc. Natl. Acad. Sci. USA 84:648-652; PCT Publication No. W088/098 10) or the blood-
brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, oligonucleotides
can be modified with hybridization-triggered cleavage agents (See, e.g., Krol et al. (1988)
Bio-Techniques 6:958-976) or intercalating agents. (See, e.g., Zon (1988) Pharm. Res.
5:539-549). To this end, the oligonucleotide may be conjugated to another molecule, (e.g.,
a peptide, hybridization triggered cross-linking agent, transport agent, or hybridization-

triggered cleavage agent).

Isolated 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 Proteins and Anti-9949, 14230, 760,
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62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 Antibodies Used in the Methods of the Invention

[0263] The methods of the invention include the use of isolated 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 proteins, and biologically active portions thereof, as well as

polypeptide fragments suitable for use as immunogens to raise anti-9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 antibodies. In one embodiment, native 9949, 14230, 760, 62553,

112216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,

69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 proteins can be isolated from cells or tissue sources by an appropriate
purification scheme using standard protein purification techniques. In another
embodiment, 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 proteins are produced by
recombinant DNA techniques. Alternative to recombinant expression, a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein or polypeptide can be synthesized chemically using standard
peptide synthesis techniques.

[0264] As used herein, a "biologically active portion" of a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein includes a fragment of a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein having a 9949, 14230, 760, 62553, 12216, 17719, 41 897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 activity. Biologically
active portions of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
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2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein include peptides
comprising amino acid sequences sufficiently identical to or derived from the amino acid
sequence of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47 174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein, e.g., the amino acid
sequence shown in SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,24, 26, 28, 30, 32, 34,
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 or 64, which include fewer amino
acids than the full length 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 proteins, and exhibit at
least one activity of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein. Typically,
biologically active portions comprise a domain or motif with at least one activity of the
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein (e.g., the N-terminal region of the 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein that is believed to be involved in the regulation
of apoptotic activity). A biologically active portion of a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein can be a polypeptide which is, for example, 25, 50, 75, 100, 125, 150, 175,
200, 250, 300 or more amino acids in length. Biologically active portions of a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein can be used as targets for developing agents
which modulate a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 15;424 activity.

[0265] In a preferred embodiment, the 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
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protein used in the methods of the invention has an amino acid sequence shown in SEQ ID
NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,
50, 52, 54, 56, 58, 60, 62 or 64. In other embodiments, the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 protein is substantially identical to SEQ ID NO:2, 4,6,8, 10,12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 or 64,
and retains the functional activity of the protein of SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 or
64, yet differs in amino acid sequence due to natural allelic variation or mutagenesis, as
described in detail in subsection V above. Accordingly, in another embodiment, the 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein used in the methods of the invention is a protein
which comprises an amino acid sequence at least about 50%, 55%., 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or more identical to SEQ ID NO:2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56,
58, 60, 62 or 64.

[0266] To determine the percent identity of two amino acid sequences or of two
nucleic acid sequences, the sequences are aligned for optimal comparison purposes (e.g.,
gaps can be introduced in one or both of a first and a second amino acid or nucleic acid
sequence for optimal alignment and non-identical seqﬁences can be disregarded for
comparison purposes). In a preferred embodiment, the length of a reference sequence
aligned for comparison purposes is at least 30%, preferably at least 40%, more preferably
at least 50%, even more preferably at least 60%, and even more preferably at least 70%,
80%, or 90% of the length of the reference sequence (e.g., when aligning a second
sequence to the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 amino acid sequence of SEQ ID
NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,
50, 52, 54, 56, 58, 60, 62 or 64 having 500 amino acid residues, at least 75, preferably at
least 150, more preferably at least 225, even more preferably at least 300, and even more
preferably at least 400 or more amino acid residues are aligned). The amino acid residues

or nucleotides at corresponding amino acid positions or nucleotide positions are then
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compared. When a position in the first sequence is occupied by the same amino acid
residue or nucleotide as the corresponding position in the second sequence, then the
molecules are identical at that position (as used herein amino acid or nucleic acid
"identity" is equivalent to amino acid or nucleic acid "homology"). The percent identity
between the two sequences is a function of the number of identical positions shared by the
sequences, taking into account the number of gaps, and the length of each gap, which need
to be introduced for optimal alignment of the two sequences.

[0267] The comparison of sequences and determination of percent identity between
two sequences can be accomplished using a mathematical algorithm. In a preferred
embodiment, the percent identity between two amino acid sequences is determined using
the Needleman and Wunsch (J. Mol. Biol. 48:444-453 (1970)) algorithm which has been
incorporated into the GAP program in the GCG software package, using either a Blosum
62 matrix or a PAM250 matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length
weight of 1, 2, 3,4, 5, or 6. In yet another preferred embodiment, the percent identity
between two nucleotide sequences is determined using the GAP program in the GCG
software package, using a NWSgapdna. CMP matrix and a gap weight of 40, 50, 60, 70, or
80 and a length weight of 1,2, 3,4, 5,0r6. In another embodiment, the percent identity
between two amino acid or nucleotide sequences is determined using the algorithm of E.
Meyers and W. Miller (Comput. Appl. Biosci. 4:11-17 (1988)) which has been
incorporated into the ALIGN program (version 2.0 or 2.0U), using a PAM120 weight
residue table, a gap length penalty of 12 and a gap penalty of 4.

[0268] The methods of the invention may also use 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 chimeric or fusion protéins. As used herein, a 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 "chimeric protein" or "fusion protein" comprises a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 polypeptide operatively linked to a non-9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 polypeptide. An "9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
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33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 polypeptide” refers
to a polypeptide having an amino acid sequence corresponding to a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 molecule, whereas a "non-9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
polypeptide” refers to a polypeptide having an amino acid sequence corresponding to a
protein which is not substantially homologous to the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein, e.g., a protein which is different from the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein and which is derived from the same or a different organism. Within a 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 fusion protein the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 polypeptide can correspond to all or a portion of a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein. In a preferred embodiment, a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
fusion protein comprises at least one biologically active portion of a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein. In another preferred embodiment, a 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,

1675, 9569 or 13424 fusion protein comprises at least two biologically active portions of a

110



10

15

20

25

30

WO 03/073983 PCT/US03/04816

9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein. Within the fusion protein, the term
"operatively linked" is intended to indicate that the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 polypeptide and the non-9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 polypeptide are
fused in-frame to each other. The non-9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 polypeptide
can be fused to the N-terminus or C-terminus of the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 polypeptide.

[0269] For example, in one embodiment, the fusion protein is a GST-9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 fusion protein in which the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 sequences are fused to the C-terminus of the GST sequences. Such fusion proteins
can facilitate the purification of recombinant 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424.
[0270] In another embodiment, this fusion protein is a 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 protein containing a heterologous signal sequence at its N-terminus. In
certain host cells (e.g., mammalian host cells), expression and/or secretion of 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
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1613, 1675, 9569 or 13424 can be increased through use of a heterologous signal
sequence.

[0271] The 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 fusion proteins used in the
methods of the invention can be incorporated into pharmaceutical compositions and
administered to a subject in vivo. The 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 fusion
proteins can be used to affect the bioavailability of a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158,224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 substrate. Use of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 fusion proteins may be
useful therapeutically for the treatment of disorders caused by, for example, (i) aberrant
modification or mutation of a gene encoding a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424

. protein; (ii) mis-regulation of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,

33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 gene; and (iii)
aberrant post-translational modification of a 9949, 14230, 7 60, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein.

[0272] Moreover, the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 -fusion proteins
used in the methods of the invention can be used as immunogens to produce anti-9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 antibodies in a subject, to purify 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
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15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 ligands and in screening assays to identify molecules which inhibit
the interaction of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 with a 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 substrate.

[0273] Preferably, a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 chimeric or fusion
protein used in the methods of the invention is produced by standard recombinant DNA
techniques. For example, DNA fragments coding for the different polypeptide sequences
are ligated together in-frame in accordance with conventional techniques, for example by
employing blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion
to provide for appropriate termini, filling-in of cohesive ends as appropriate, alkaline
phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In another
embodiment, the fusion gene can be synthesized by conventional techniques including
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be
carried out using anchor primers which give rise to complementary overhangs between
two consecutive gene fragments which can subsequently be annealed and reamplified to
generate a chimeric gene sequence (see, for example, Current Protocols in Molecular
Biology, eds. Ausubel et al. John Wiley & Sons: 1992). Moreover, many expression
vectors are commercially available that already encode a fusion moiety (e.g., a GST
polypeptide). A 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 -encoding nucleic acid can be
cloned into such an expression vector such that the fusion moiety is linked in-frame to the
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 protein.

[0274] The present invention also pertains to the use of variants of the 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
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16314, 1613, 1675, 9569 or 13424 proteins which function as either 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 agonists (mimetics) or as 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224,615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
antagonists. Variants of the 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 proteins can be
generated by mutagenesis, e.g., discrete point mutation or truncation of a 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 protein. An agonist of the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 proteins can retain substantially the same, or a subset, of the biological activities of
the naturally occurring form of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein. An
antagonist of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein can inhibit one or more of
the activities of the naturally occurring form of the 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein by, for example, competitively modulating a 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 -mediated activity of a 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein.
Thus, specific biological effects can be elicited by treatment with a variant of limited
function. In one embodiment, treatment of a subject with a variant having a subset of the

biological activities of the naturally occurring form of the protein has fewer side effects in
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a subject relative to treatment with the naturally occurring form of the 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein.

[0275] In one embodiment, variants of a 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein which function as either 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
05431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 agonists (mimetics)
or as 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 antagonists can be identified by
screening combinatorial libraries of mutants, e.g., truncation mutants, of a 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 protein for 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein
agonist or antagonist activity. In one embodiment, a variegated library of 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 variants is generated by combinatorial mutagenesis at the
nucleic acid level and is encoded by a variegated gene library. A variegated library of
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 variants can be produced by, for example,
enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such
that a degenerate set of potential 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 sequences is
expressible as individual polypeptides, or alternatively, as a set of larger fusion proteins
(e.g., for phage display) containing the set of 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
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224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
sequences therein. There are a variety of methods which can be used to produce libraries
of potential 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 variants from a degenerate
oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can be
performed in an automatic DNA synthesizer, and the synthetic gene then li gated into an
appropriate expression vector. Use of a degenerate set of genes allows for the provision, in
one mixture, of all of the sequences encoding the desired set of potential 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 sequences. Methods for synthesizing degenerate oli gonucleotides are
known in the art (see, e.g., Narang, S.A. (1983) Tetrahedron 39:3; Itakura et al. (1984)
Annu. Rev. Biochem. 53:323; Itakura et al. (1984) Science 198:1056; Ike et al. (1983)
Nucleic Acid Res. 11:477).

[0276] In addition, libraries of fragments of a 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 protein coding sequence can be used to generate a variegated population of 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 fragments for screening and subsequent selection of
variants of a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein. In one embodiment, a library of
coding sequence fragments can be generated by treating a double stranded PCR fragment
of 29949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 coding sequence with a nuclease under
conditions wherein nicking occurs only about once per molecule, denaturing the double
stranded DNA, renaturing the DNA to form double stranded DNA which can include
sense/antisense pairs from different nicked products, removing single stranded portions
from reformed duplexes by treatment with S1 nuclease, and ligating the resulting fragment

library into an expression vector. By this method, an expression library can be derived
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which encodes N-terminal, C-terminal and internal fragments of various sizes of the 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein.

[0277] Several techniques are known in the art for screening gene products of
combinatorial libraries made by point mutations or truncation, and for screening cDNA
libraries for gene products having a selected property. Such techniques are adaptable for
rapid screening of the gene libraries generated by the combinatorial mutagenesis of 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 proteins. The most widely used techniques, which are
amenable to high through-put analysis, for screening large gene libraries typically include
cloning the gene library into replicable expression vectors, transforming appropriate cells
with the resulting library of vectors, and expressing the combinatorial genes under
conditions in which detection of a desired activity facilitates isolation of the vector
encoding the gene whose product was detected. Recursive ensemble mutagenesis (REM),
a new technique which enhances the frequency of functional mutants in the libraries, can
be used in combination with the screening assays to identify 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 variants (Arkin and Yourvan (1992) Proc. Natl. Acad. Sci. USA 89:7811-
7815; Delgrave et al. (1993) Protein Engineering 6(3):327-331).

[0278] The methods of the present invention further include the use of anti-9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 antibodies. An isolated 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 protein, or a portion or fragment thereof, can be used as an immunogen to
generate antibodies that bind 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 using standard
techniques for polyclonal and monoclonal antibody preparation. A full-length 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
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33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein can be used or, alternatively, antigenic peptide
fragments of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 can be used as immunogens. The
antigenic peptide of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 comprises at least 8 amino acid
residues of the amino acid sequence shown in SEQ ID NO:2, 4, 6, 8, 10, 12, 14, 16, 18, 20,
22,24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 or 64 and
encompasses an epitope of 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 such that an antibody
raised against the peptide forms a specific immune complex with the 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 protein. Preferably, the antigenic peptide comprises at least 10 amino
acid residues, more preferably at least 15 amino acid residues, even more preferably at
least 20 amino acid residues, and most preferably at least 30 amino acid residues.

[0279] Preferred epitopes encompassed by the antigenic peptide are regions of
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 that are located on the surface of the protein,
e.g., hydrophilic regions, as well as regions with high antigenicity.

[0280] A 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 immunogen is typically used to
prepare antibodies by immunizing a suitable subject, (e.g., rabbit, goat, mouse, or other
mammal) with the immunogen. An appropriate immunogenic preparation can contain, for
example, recombinantly expressed 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein or a
chemically synthesized 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
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22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 polypeptide. The
preparation can further include an adjuvant, such as Freund’s complete or incomplete
adjuvant, or similar immunostimulatory agent. Immunization of a suitable subject with an
immunogenic 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 preparation induces a polyclonal
anti-9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 antibody response.

[0281] The term "antibody" as used herein refers to immunoglobulin molecules
and immunologically active portions of immunoglobulin molecules, i.e., molecules that
contain an antigen binding site which specifically binds (immunoreacts with) an antigen,
such as a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 . Examples of immunologically active
portions of immunoglobulin molecules include F(ab) and F(ab’), fragments which can be
generated by treating the antibody with an enzyme such as pepsin. The invention provides
polyclonal and monoclonal antibodies that bind 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
molecules. The term "monoclonal antibody" or "monoclonal antibody composition”, as
used herein, refers to a population of antibody molecules that contain only one species of
an antigen binding site capable of immunoreacting with a particular epitope of 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 . A monoclonal antibody composition thus typically
displays a single binding affinity for a particular 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
protein with which it immunoreacts.

[0282] Polyclonal anti-9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 antibodies can be
prepared as described above by immunizing a suitable subject with a 9949, 14230, 760,
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62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 immunogen. The anti-9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615,44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
antibody titer in the immunized subject can be monitored over time by standard
techniques, such as with an enzyme linked immunosorbent assay (ELISA) using
immobilized 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 . If desired, the antibody
molecules directed against 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 can be isolated from the
mammal (e.g., from the blood) and further purified by well known techniques, such as
protein A chromatography to obtain the IgG fraction. At an appropriate time after
immunization, e.g., when the anti-9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 antibody titers are
highest, antibody-producing cells can be obtained from the subject and used to prepare
monoclonal antibodies by standard techniques, such as the hybridoma technique originally
described by Kohler and Milstein (1975) Nature 256:495-497) (see also, Brown ef al.
(1981) J. Immunol. 127:539-46; Brown et al. (1980) J. Biol. Chem. 255:4980-83; Yeh et
al. (1976) Proc. Natl. Acad. Sci. USA 76:2927-31; and Yeh et al. (1982) Int. J. Cancer
29:269-75), the more recent human B cell hybridoma technique (Kozbor et al. (1983)
Immunol Today 4:72), the EBV-hybridoma technique (Cole et al. (1985) Monoclonal
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96) or trioma techniques. The
technology for producing monoclonal antibody hybridomas is well known (see generally
Kenneth, R. H. in Monoclonal Antibodies: A New Dimension In Biological Analyses,
Plenum Publishing Corp., New York, New York (1980); Lemer, E. A. (1981) Yale J. Biol.
Med. 54:387-402; Gefter, M. L. et al. (1977) Somatic Cell Genet. 3:231-36). Briefly, an
immortal cell line (typically a myeloma) is fused to lymphocytes (typically splenocytes)
from a mammal immunized with a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 immunogen as
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described above, and the culture supernatants of the resulting hybridoma cells are screened
to identify a hybridoma producing a monoclonal antibody that binds 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 .

[0283] Any of the many well known protocols used for fusing lymphocytes and
immortalized cell lines can be applied for the purpose of generating an anti-9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 monoclonal antibody (see, e.g., G. Galfre et al. (1977) Nature
260:55052; Gefter et al. (1977) supra; Lemer (1981) supra; and Kenneth (1980) supra).
Moreover, the ordinarily skilled worker will appreciate that there are many variations of
such methods which also would be useful. Typically, the immortal cell line (e.g., a
myeloma cell line) is derived from the same mammalian species as the lymphocytes. For
example, murine hybridomas can be made by fusing lymphocytes from a mouse
immunized with an immunogenic preparation of the present invention with an
immortalized mouse cell line. Preferred immortal cell lines are mouse myeloma cell lines
that are sensitive to culture medium containing hypoxanthine, aminopterin and thymidine
("HAT medium"). Any of a number of myeloma cell lines can be used as a fusion partner
according to standard techniques, e.g., the P3-NS1/1-Ag4-1, P3-x63-Ag8.653 or Sp2/O-
Agl4 myeloma lines. These myeloma lines are available from ATCC. Typically, HAT-
sensitive mouse myeloma cells are fused to mouse splenocytes using polyethylene glycol
("PEG"). Hybridoma cells resulting from the fusion are then selected using HAT medium,
which kills unfused and unproductively fused myeloma cells (unfused splenocytes die after
several days because they are not transformed). Hybridoma cells producing a monoclonal
antibody of the invention are detected by screening the hybridoma culture supernatants for
antibodies that bind 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 , e.g., using a standard ELISA
assay.

[0284] Alternative to preparing monoclonal antibody-secreting hybridomas, a
monoclonal anti-9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002,
16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245,
2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 antibody can be identified and
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isolated by screening a recombinant combinatorial immunoglobulin library (e.g., an
antibody phage display library) with 9949, 14230, 760, 62553, 12216, 17719, 41897,
47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615,
44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 to thereby
isolate immunoglobulin library members that bind 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 . Kits for generating and screening phage display libraries are commercially
available (e.g., the Pharmacia Recombinant Phage Antibody System, Catalog No. 27-9400-
01; and the Stratagene SurfZAP™ Phage Display Kit, Catalog No. 240612). Additionally,
examples of methods and reagents particularly amenable for use in generating and
screening antibody display library can be found in, for example, Ladner et al. U.S. Patent
No. 5,223,409; Kang et al. PCT International Publication No. WO 92/18619; Dower et al.
PCT International Publication No. WO 91/17271; Winter et al. PCT International
Publication WO 92/20791; Markland et al. PCT International Publication No. WO
92/15679; Breitling et al. PCT International Publication WO 93/01288; McCafferty et al.
PCT International Publication No. WO 92/01047; Garrard et al. PCT International
Publication No. WO 92/09690; Ladner et al. PCT International Publication No. WO
90/02809; Fuchs et al. (1991) Bio/Technology 9:1370-1372; Hay et al. (1992) Hum.
Antibod. Hybridomas 3:81-85; Huse et al. (1989) Science 246:1275-1281; Griffiths ef al.
(1993) EMBO J 12:725-734; Hawkins et al. (1992) J. Mol. Biol. 226:889-896; Clarkson et
al. (1991) Nature 352:624-628; G*ram et al. (1992) Proc. Natl. Acad. Sci. USA 89:3576-
3580; Garrad ez al. (1991) Bio/Technology 9:1373-1377; Hoogenboom ef al. (1991) Nuc.
Acid Res. 19:4133-4137; Barbas et al. (1991) Proc. Natl. Acad. Sci. USA 88:7978-7982;
and McCafferty et al. (1990) Nature 348:552-554.

[0285] Additionally, recombinant anti-9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
antibodies, such as chimeric and humanized monoclonal antibodies, comprising both
human and non-human portions, which can be made using standard recombinant DNA
techniques, are within the scope of the methods of the invention. Such chimeric and
humanized monoclonal antibodies can be produced by recombinant DNA techniques
known in the art, for example using methods described in Robinson et al. International

Application No. PCT/US86/02269; Akira, et al. European Patent Application 184,187;
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Taniguchi, M., European Patent Application 171,496; Morrison et al. European Patent
Application 173,494; Neuberger et al. PCT International Publication No. WO 86/01533;
Cabilly et al. U.S. Patent No. 4,816,567; Cabilly ef al. European Patent Application
125,023; Better et al. (1988) Science 240:1041-1043; Liu et al. (1987) Proc. Natl. Acad.
Sci. USA 84:3439-3443; Liu et al. (1987) J. Immunol. 139:3521-3526; Sun et al. (1987)
Proc. Natl. Acad. Sci. USA 84:214-218; Nishimura et al. (1987) Canc. Res. 47:999-1005;
Wood et al. (1985) Nature 314:446-449; Shaw et al. (1988) J. Natl. Cancer Inst. 80:1553-
1559; Morrison, S. L. (1985) Science 229:1202-1207; Oi et al. (1986) BioTechniques
4:214; Winter U.S. Patent 5,225,539; Jones et al. (1986) Nature 321:552-525; Verhoeyan
et al. (1988) Science 239:1534; and Beidler et al. (1988) J. Immunol. 141:4053-4060.
[0286] An anti-9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408,
10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431,
22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 antibody can be used to
detect 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314,
636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 protein (e.g., in a cellular lysate or cell
supernatant) in order to evaluate the abundance and pattern of expression of the 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 protein. Anti-9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
antibodies can be used diagnostically to monitor protein levels in tissue as part of a clinical
testing procedure, e.g., to, for example, determine the efficacy of a given treatment
regimen. Detection can be facilitated by coupling (i.e., physically linking) the antibody to
a detectable substance. Examples of detectable substances include various enzymes,
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent materials,
and radioactive materials. Examples of suitable enzymes include horseradish peroxidase,
alkaline phosphatase, B-galactosidase, or acetylcholinesterase; examples of suitable
prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or

phycoerythrin; an example of a lJuminescent material includes luminol; examples of
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bioluminescent materials include luciferase, luciferin, and aequorin, and examples of

suitable radioactive material include 125 I, 1311, 35 Sor 3H.

[0287] This invention is further illustrated by the following examples which should
not be construed as limiting. The contents of all references, patents and published patent
applications cited throughout this application, as well as the Figure and the Sequence

Listing is incorporated herein by reference.
EXAMPLES
EXAMPLE 1: TISSUE DISTRIBUTION OF USING TAQMAN™ ANALYSIS

[0288] This example describes the TagMan™ procedure. The TagMan™
procedure is a quantitative, reverse transcription PCR-based approach for detecting
mRNA. The RT-PCR reaction exploits the 5’ nuclease activity of AmpliTaq Gold™ DNA
Polymerase to cleave a TagMan™ probe during PCR. Briefly, cDNA was generated from
the samples of interest, e.g., heart, kidney, liver, skeletal muscle, and various vessels, and
used as the starting material for PCR amplification. In addition to the 5’ and 3” gene-
specific primers, a gene-specific oligonucleotide probe (complementary to the region being
amplified) was included in the reaction (i.e., the TagMan™ probe). The TagMan™ probe
includes the oligonucleotide with a fluorescent reporter dye covalently linked to the 5° end
of the probe (such as FAM (6-carboxyfluorescein), TET (6-carboxy-4,7,2’,7’-
tetrachlorofluorescein), JOE (6-carboxy-4,5-dichloro-2,7-dimethoxyfluorescein), or VIC)
and a quencher dye (TAMRA (6~carboxy—N,N,N’,N’-£etramethylrhodamine) at the 3’ end .
of the probe.

[0289] During the PCR reaction, cleavage of the probe separates the reporter dye
and the quencher dye, resulting in increased fluorescence of the reporter. Accumulation of
PCR products is detected directly by monitoring the increase in fluorescence of the
reporter dye. When the probe is intact, the proximity of the reporter dye to the quencher
dye results in suppression of the reporter fluorescence. During PCR, if the target of
interest is present, the probe specifically anneals between the forward and reverse primer
sites. The 5°-3” nucleolytic activity of the AmpliTaq™ Gold DNA Polymerase cleaves the
probe between the reporter and the quencher only if the probe hybridizes to the target. The

probe fragments are then displaced from the target, and polymerization of the strand
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continues. The 3’ end of the probe is blocked to prevent extension of the probe during
PCR. This process occurs in every cycle and does not interfere with the exponential
accumulation of product. RNA was prepared using the trizol method and treated with
DNase to remove contaminating genomic DNA. c¢cDNA was synthesized using standard
techniques. Mock cDNA synthesis in the absence of reverse transcriptase resulted in
samples with no detectable PCR amplification of the control gene confirms efficient

removal of genomic DNA contamination.

Equivalents
[0290] Those skilled in the art will recognize, or be able to ascertain using no more

than routine experimentation, many equivalents to the specific embodiments of the
invention described herein. Such equivalents are intended to be encompassed by the

following claims.
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‘What is claimed:

1. A method for identifying a compound capable of treating a pain
disorder, comprising assaying the ability of the compound to modulate 9949, 14230, 760,
62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619,
15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613,
1675, 9569 or 13424 nucleic acid expression or 9949, 14230, 760, 62553, 12216, 17719,
41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158,
224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424
polypeptide activity, thereby identifying a compound capable of treating a pain disorder.

2. A method for identifying a compound capable of modulating a pain
signaling mechanism comprising:

a) contacting a cell which expresses 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 with a test compound; and

b) assaying the ability of the test compound to modulate the expression of a
9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636,
27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658,
55054, 16314, 1613, 1675, 9569 or 13424 nucleic acid or the activity of a 9949, 14230,
760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260,
619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314,
1613, 1675, 9569 or 13424 polypeptide, thereby identifying a compound capable of
modulating pain signalling.

3. A method for modulating a pain signaling mechanism in a cell
comprising contacting a cell with a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174,
33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373,
95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or 13424 modulator, thereby
modulating a pain signaling mechanism in the cell.

4. The method of claim 2, wherein the cell is a brain cell, neuron, or
cell derived from spinal cord or dorsal root ganglion.

5. The method of claim 3, wherein the 9949, 14230, 760, 62553,

12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
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9569 or 13424 modulator is a small organic molecule, peptide, antibody or antisense

nucleic acid molecule.

6. The method of claim 3, wherein the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 modulator is capable of modulatirilg 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 polypeptide activity.

7. The method of claim 6, wherein the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 modulator is a small organic molecule, peptide, antibody or antisense

nucleic acid molecule.

8. The method of claim 6, wherein the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 modulator is capable of modulating 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 nucleic acid expression.

9. A method for treating a subject having a pain disorder characterized
by aberrant 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 polypeptide activity or aberrant 9949,
14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410,
33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054,
16314, 1613, 1675, 9569 or 13424 nucleic acid expression comprising administering to the
subject a 9949, 14230, 760, 62553, 12216, 17719, 41897, 47174, 33408, 10002, 16209,
314, 636, 27410, 33260, 619, 15985, 69112, 2158, 224, 615, 44373, 95431, 22245, 2387,
16658, 55054, 16314, 1613, 1675, 9569 or 13424 modulator, thereby treating said subject
having a pain disorder.
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10. The method of claim 9, wherein said pain disorder includes
inflammatory pain, chronic pain, neuropathic pain, causalgia, fibromyalgia, cancer pain,

migraine/headache pain and tissue pain.

11.  The method of claim 9, wherein said 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 modulator is administered in a pharmaceutically acceptable formulation.

12. The method of claim 9, wherein the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 modulator is a small organic molecule, peptide, antibody or antisense

nucleic acid molecule.

13.  The method of claim 9, wherein the 9949, 14230, 760, 62553,
12216, 17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985,
69112, 2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675,
9569 or 13424 modulator is capable of modulating 9949, 14230, 760, 62553, 12216,
17719, 41897, 47174, 33408, 10002, 16209, 314, 636, 27410, 33260, 619, 15985, 69112,
2158, 224, 615, 44373, 95431, 22245, 2387, 16658, 55054, 16314, 1613, 1675, 9569 or
13424 polypeptide activity.
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<210> 2
<211> 567

gagtgaaaac
atagaaattc
ttttgtaaat
tttcagcaaa
tgagagtgaa
tctecatgtcet
tctcecaacaa
actgtcaaac
tacaacccaa
aaaagatcat
aaatgttgtt
accagtgtag
ttgggattgt

560

tttgcataga
tctatcaget
agcatcccca
atacttcaaa
aatttgttat
tatttttgaa
ggtgtgggtyg
cagcatggtt
accaagtgta
acttaaaatt
taattctgta
ccaaaagaga
aagttatagg

atcctcacge
attcagtctt
aaccagccag
tgaatagtat
gactgttttg
ccatgcatat
gaaagatcaa
aattgtgagc
tgtattgatt
tgtattacaa
ggtaaccatt
aacagataag
ttctgagctg

565

aagtagatac
aatttcacta
ccttcagtta
taacttacaa
agagtgggac
gatggacaca
attaacctgce
atcctctgea
tctaggaacc
tttttatttt
tgagctgcaa
tgaattggta
aactgtttat

PCT/US03/04816
tta ttc 1314
Leu Phe
aat aaa 1362
Asn Lys
425
agc ttg 1410
Ser Leu
440
tge aga 1458
Cys Arg
cat gac 1506
His Asp
tgt gct 1554
Cys Ala
gca cat 1602
Ala His
505
gtg gat 1650
Val Asp
520
cac aag 1698
His Lys
gat gac 1746
Asp AsSp
tag 1791
*
atgttcatcc 1851
gtagtataat 1911
tttacaaatg 1971
aaagtcacga 2031
tcactctgaa 2091
caatggatgg 2151
ttttttgaaa 2211
gcatgecect 2271
cccaaaagga 2331
aggaacttat 2391
ttcaggatct 2451
agaaataaga 2511
c 2562



WO 03/073983 PCT/US03/04816

<212> PRT
<213> Homo sapiens

<400> 2
Met Glu Ala Glu Arg Arg Pro Ala Pro Gly Ser Pro Ser Glu Gly Leu
1 5 10 15
Phe Ala Asp Gly His Leu Ile Leu Trp Thr Leu Cys Ser Val Leu Leu
20 25 30
Pro Val Phe Ile Thr Phe Trp Cys Ser Leu Gln Arg Ser Arg Arg Gln
35 40 45
Leu His Arg Arg Asp Ile Phe Arg Lys Ser Lys His Gly Trp Arg Asp
50 55 60
Thr Asp Leu Phe Ser Gln Pro Thr Tyr Cys Cys Val Cys Ala Gln His
65 70 75 80
Ile Leu Gln Gly Ala Phe Cys Asp Cys Cys Gly Leu Arg Val Asp Glu
85 90 95
Gly Cys Leu Arg Lys Ala Asp Lys Arg Phe Gln Cys Lys Glu Ile Met
100 105 110
Leu Lys Asn Asp Thr Lys Val Leu Asp Ala Met Pro His His Trp Ile
115 120 125
Arg Gly Asn Val Pro Leu Cys Ser Tyr Cys Met Val Cys Lys Gln Gln
130 135 140
Cys Gly Cys Gln Pro Lys Leu Cys Asp Tyr Arg Cys Ile Trp Cys Gln
145 150 155 160
Lys Thr Val His Asp Glu Cys Met Lys Asn Ser Leu Lys Asn Glu Lys
165 170 175
Cys Asp Phe Gly Glu Phe Lys Asn Leu Ile Ile Pro Pro Ser Tyr Leu
180 185 190
Thr Ser Ile Asn Gln Met Arg Lys Asp Lys Lys Thr Asp Tyr Glu Val
195 200 205
Leu Ala Ser Lys Leu Gly Lys Gln Trp Thr Pro Leu Ile Ile Leu Ala
210 215 220
Asn Ser Arg Ser Gly Thr Asn Met Gly Glu Gly Leu Leu Gly Glu Phe
225 230 235 240
Arg Ile Leu Leu Asn Pro Val Gln Val Phe Asp Val Thr Lys Thr Pro
245 250 255
Pro Ile Lys Ala Lieu Gln Leu Cys Thr Leu Leu Pro Tyr Tyr Ser Ala
260 265 270
Arg Val Leu Val Cys Gly Gly Asp Gly Thr Vval Gly Trp Val Leu Asp
275 280 285
Ala Val Asp Asp Met Lys Ile Lys Gly Gln Glu Lys Tyr Ile Pro Gln
290 295 300
val Ala Val Leu Pro Leu Gly Thr Gly Asn Asp Leu Ser Asn Thr Leu
305 310 315 320
Gly Trp Gly Thr Gly Tyr Ala Gly Glu Ile Pro Val Ala Gln Val Leu
325 330 335
Arg Asn Val Met Glu Ala Asp Gly Ile Lys Leu Asp Arg Trp Lys vVal
340 345 350
Gln Val Thr Asn Lys Gly Tyr Tyr Asn Leu Arg Lys Pro Lys Glu Phe
355 360 365
Thr Met Asn Asn Tyr Phe Ser Val Gly Pro Asp Ala Leu Met Ala Leu
370 375 380
Asn Phe His Ala His Arg Glu Lys Ala Pro Ser Leu Phe Ser Ser Arg
385 390 395 400
Ile Leu Asn Lys Ala Val Tyr Leu Phe Tyr Gly Thr Lys Asp Cys Leu
405 410 415
vVal Gln Glu Cys Lys Asp Leu Asn Lys Lys Val Glu Leu Glu Leu Asp
420 425 430
Gly Glu Arg Val Ala Leu Pro Ser Leu Glu Gly Ile Ile Val Leu Asn
435 440 445
Ile Gly Tyr Trp Gly Gly Gly Cys Arg Leu Trp Glu Gly Met Gly Asp



Glu
465
Gly

Asn
Cys
Pro
Phe

545
Glu

<210
<211
<212
<213

<220
<221
<222

<400

WO 03/073983

450
Thr

val
Pro
Ser
Cys
530

Ser

Asp

> 3

Tyr
Tyr
Phe
Met
515
Thr

Gly

Ile

> 4726
> DNA
> Homo sapiens

>

> CDS
> (2)...(1828)

> 3

Pro
Gly
Arg
500
Met
vVal
Glu

Lys

Leu
Ser
485
Ile
Pro
Thr

Gln

Ala
565

Ala
470
Phe
Gly
Met
Ile
Thr

550
Thr

455

Arg
His
Gln
Gln
Thr
535

Asp

Glu

His
Cys
Ala
val
520
His

Asp

Asp
Ala
His
505
Asp

Lys

Asp

Asp
Gln
490
Thr
Gly
Thr

Ile

Gly
475
Ile
val
Glu
His

Ser
555

460
Leu

Gln
Arg
Pro
Ala

540
Ser

Leu
Val
Leu
Trp
525

Met

Thr

Glu
Lys
Ile
510
Ala

Met

Ser

val
Leu
495
Leu
Gln

Leu

Asp

val
480
Ala
Lys
Gly

VY

Gln
560
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g agc agg ctg ttt agc aag gct ctg aaa gga gac cac cgcC tgt ggg gag 49
Ser Arg Leu Phe Ser Lys Ala Leu Lys Gly Asp His Arg Cys Gly Glu

1

acc
Thr

atg
Met

gcg
Ala

agt
Ser
65

gga
Gly

atc
Ile

gag
Glu

gdc
Gly

gag
Glu

agg
Arg

agyg
Arg
50

agce

Ser

gag
Glu

aga
Arg

cgt
Arg

cca
Pro

acc
Thr

cac
His
35

acc
Thr

aag
Lys

aag
Lys

tgc
Cys

gag
Glu
115

atg
Met

cce
Pro
20

cag
Gln

cag
Gln

cce
Pro

cat
His

gag
Glu
100

agg
Arg

tat
Tyr

aag
Lys

ggg
Gly

aag
Lys

cce
Pro

ctt
Leu
85

aag

Lys

ctt
Leu

gat
Asp

agc
Ser

aag
Lys

aag
Lys

agg
Arg
70

gdg
Gly

tgc
Cys

tect
Ser

gtg
val

tge
Cys

atc
Ile

tgg
Trp
55

gaa

Glu

gtg
Val

aag
Lys

ctg
Leu

gag
Glu

agc
Ser

cce
Pro
40

ggg
Gly

gec
Ala

gag
Glu

aga
Arg

g99
Gly
120

aag
Lys

gaa
Glu
25

gag
Glu

agg
Arg

act
Thr

att
Ile

gag
Glu
105

acc
Thr

ctg
Leu

gtt
val

gag
Glu

gg99
Gly

ctg
Leu

gaa
Glu
90

agg
Arg

agt
Ser

gtg
val

10

gca
Ala

ctt
Leu

aaa
Lys

gaa
Glu
75

aag

Lys

gag
Glu

gag
Glu

agg
Arg

gga
Gly

tca
Ser

tgg
Trp
60

gag
Glu

acc
Thr

ctt
Leu

ctg
Leu

acc
Thr

tgc
Cys

cta
Leu
45

gag
Glu

agg
Arg

tcg
Ser

cag
Gln

gat
AsSp
125

aga
Arg

aag
Lys
30

gat
Asp

cca
Pro

cac
His

ggt
Gly

cag
Gln
110

atg
Met

agc
Ser

gca
Ala

gac
Asp

gaa
Glu

gca
Ala

gaa
Glu
95

agc

Ser

ggg
Gly

tgc
Cys

15

gcc
Ala

aga
Arg

cce
Pro

agg
Arg
80

att
Ile

ctg
Leu

aag
Lys

agg
Arg

145

193

241

289

337

385

433
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130 135 140

agg tct ccc gag gca aat cct gea agt ggg gag gaa ggg tgg aag ggt 481
Arg Ser Pro Glu Ala Asn Pro Ala Ser Gly Glu Glu Gly Trp Lys Gly
145 150 155 160

gac agc cac agg agc agc ccc agg aat ccc act caa gag ctg agg aga 529
Asp Ser His Arg Ser Ser Pro Arg Asn Pro Thr Gln Glu Leu Arg Arg
165 170 175

ccc agc aag agc atg gac aag aaa gag gac aga ggc cca gag gat caa 577
Pro Ser Lys Ser Met Asp Lys Lys Glu Asp Arg Gly Pro Glu Asp Gln
180 185 190

gaa agc cat gct cag gga gca gcc aag gcc aag aag gac ctt gtg gaa 625
Glu Ser His Ala Gln Gly Ala Ala Lys Ala Lys Lys Asp Leu Val Glu
195 200 205

gtt ctt cect gtc aca gag gag ggg ctg agg gag gtg aag aag gac acc 673
val Leu Pro Val Thr Glu Glu Gly Leu Arg Glu Val Lys Lys Asp Thr
210 215 220

agg ccc atg agc agg agc aaa cat ggt ggc tgg ctc ctg aga gag cac 721
Arg Pro Met Ser Arg Ser Lys His Gly Gly Trp Leu Leu Arg Glu His
225 230 235 240

cag gcg ggce ttt gag aag ctc cgc agg acc cga gga gaa dgag aag gag 769
Gln Ala Gly Phe Glu Lys Leu Arg Arg Thr Arg Gly Glu Glu Lys Glu
245 250 255

gca gag aag gag aaa aag cca tgt atg tct gga ggc aga agg atg act 817
Ala Glu Lys Glu Lys Lys Pro Cys Met Ser Gly Gly Arg Arg Met Thr
260 265 270

ctc aga gat gac caa cct gca aag cta gaa aag gag ccc aag acg agg 865
Leu Arg Asp Asp Gln Pro Ala Lys Leu Glu Lys Glu Pro Lys Thr Arg
275 280 285

cca gaa gag aac aag cca gag cgg ccc agce ggt cgg aag cca cgg ccc 913
Pro Glu Glu Asn Lys Pro Glu Arg Pro Ser Gly Arg Lys Pro Arg Pro
290 295 300

atg ggc atc att gcc gece aat gtg gaa aag cat tat gag act ggc cgg 961
Met Gly Ile Ile Ala Ala Asn Val Glu Lys His Tyr Glu Thr Gly Arg
305 310 315 320

gte att ggg gat ggg aac ttt get gte gtg aag gag tgc aga cac cgc 1009
Val Ile Gly Asp Gly Asn Phe Ala Val Val Lys Glu Cys Arg His Arg
325 330 335

gag acc agg cag gcc tat gecg atg aag atc att gac aag tcc aga ctce 1057
Glu Thr Arg Gln Ala Tyr Ala Met Lys Ile Ile Asp Lys Ser Arg Leu
340 345 350

aag ggc aag gag gac atg gtg gac agt gag atc ttg atc atc cag age 1105
Lys Gly Lys Glu Asp Met Val Asp Ser Glu Ile Leu Ile Ile Gln Ser
355 360 365

ctc tct cac ccc aac atc gtg aaa ttg cat gaa gtc tac gaa aca gac 1153
Leu Ser His Pro Asn Ile Val Lys Leu His Glu Val Tyr Glu Thr Asp
370 375 380
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atg gaa atc tac ctg atc ctg gag tac gtg cag gga gga gac ctt ttt 1201
Met Glu Ile Tyr Leu Ile Leu Glu Tyr Val Gln Gly Gly Asp Leu Phe
385 390 395 400

gac gcc atc ata gaa agt gtg aag ttc ccg gag ccc gat gct gce ctc 1249
Asp Ala Ile Ile Glu Ser Val Lys Phe Pro Glu Pro Asp Ala Ala Leu
405 410 415

atg atc atg gac tta tgc aaa gcc ctc gtc cac atg cac gac aag agc 1297
Met Ile Met Asp Leu Cys Lys Ala Leu Val His Met His Asp Lys Ser
420 425 430

att gtc cac cgg gac ctc aag ccg gaa aac ctt ttg gtt cag cga aat 1345
Ile Val His Arg Asp Leu Lys Pro Glu Asn Leu Leu Val Gln Arg Asn
435 440 445

gag gac aaa tct act acc ttg aaa ttg gct gat ttt gga ctt gca aag 1393
Glu Asp Lys Ser Thr Thr Leu Lys Leu Ala Asp Phe Gly Leu Ala Lys
450 455 460

cat gtg gtg aga cct ata ttt act gtg tgt ggg acc cca act tac gta 1441
His Val Val Arg Pro Ile Phe Thr Val Cys Gly Thr Pro Thr Tyr val
465 470 475 480

gct ccc gaa att ctt tet gag aaa ggt tat gga ctg gag gtg gac atg 1489
Ala Pro Glu Tle Leu Ser Glu Lys Gly Tyr Gly Leu Glu Val Asp Met
485 490 495

tgg gct get gge gtg atc ctc tat atc ctg ctg tgt gge ttt ccc ceca 1537
Trp Ala Ala Gly Val Ile Leu Tyr Ile Leu Leu Cys Gly Phe Pro Pro
500 505 510

ttc cge agce cct gag agg gac cag gac gag ctc ttt aac atc atc cag 1585
Phe Arg Ser Pro Glu Arg Asp Gln Asp Glu Leu Phe Asn Ile Ile Gln
515 520 525

ctg ggc cac ttt gag tte ctc ccc cct tac tgg gac aat atc tct gat 1633
T,eu Gly His Phe Glu Phe Leu Pro Pro Tyr Trp Asp Asn Ile Ser Asp
530 535 540

gct gct aaa gat ctg gtg agc cgg ttg ctg gtg gta gac ccc aaa aag 1681
Ala Ala Lys Asp Leu Val Ser Arg Leu Leu Val Val Asp Pro Lys Lys
545 550 555 560

cgc tac aca gct cat cag dgtt ctt cag cac ccc tgg atc gaa aca gct 1729
Arg Tyr Thr Ala His Gln Val Leu Gln His Pro Trp Ile Glu Thr Ala
565 570 575

ggc aag acc aat aca gtg aaa cga cag aag cag gtg tcc ccec age agc 1777
Gly Lys Thr Asn Thr Val Lys Arg Gln Lys Gln Val Ser Pro Ser Ser
580 585 590

gag ggt cac ttc cgg agc cag cac aag agg gtt gtg gag cag gta tca 1825
Glu Gly His Phe Arg Ser Gln His Lys Arg Val Val Glu Gln vVal Ser
595 600 605

tag tcaccacctt gggaatctgt ccagccccca gttctgctca aggacagaga - 1878
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aaaggataga
agagggagag
gtcacaacat
cattgtcatce
agtttattcet
ataaggtgca
ctgtattctg
gcatatctcc
aagacctgtt
tcagttttgg
ctcctgcaat
tatgtgaagt
atttagtaca
tcagagttca
gtgctgaaat
atatcctaat
caaaatctag
tctgggegga
ggaattgctt
tagagatagt
ggttattaga
ggtcctccaa
tttcageect
agcaggctat
aacagggaca
tgttggttga
tccettecag
ggattttaga
cacatcaaag
gagcagggac
attctgaaca
taaagacacc
agcatcactt
gatgtcacat
gtcttcttcc
aaaatcacaa
tgagaagact
attgctgetg
aaaagttaaa
ttcaagcata
ccaaagtgga
cacacaatga
ggactgccaa
catttacata
gtttgctgga
aactttgggg
tatatgtcaa
tatacctcaa

<210> 4
<211> 608
<212> PRT
<213> Homo

<400> 4

agtttgagayg
acactgagta
atttttagat
agtgaggaat
gtactacagg
ttgtggtctt
attacttctt
tgaagctgat
tatttaggat
tgcagtctga
accgttatac
caggcgctca
ttcatatgtc
agcacaatcc
attggtcttt
atttcccaaa
tcaagagtgt
ggcgtgtgtt
aatcaggttt
aactgcagga
acctattgaa
gactgaaggg
ctacaggaat
atcaaatgac
atactgaagg
gactgcatca
aggtaatgat
gttggcttet
aagtaccagc
tcagaccccet
cgtgaaagag
agtaaccttc
gaccctattg
ttttectggtt
agttgctaaa
tgaaatatca
gaccttacca
ggagtataaa
catgtaccta
tgtcctatga
aacatcttga
ataacagcca
agaattaggc
ctattccaga
gatggaaatg
aagagggacg
aacttaccaa
taaagttgtt

sapiens

aaaaacaatg
tattttaaag
ttgtatattt
tttggtaata
agtggtgcett
tctgtgttaa
tgtgctggtg
atgactacat
gcactaatct
gacatggaaa
tgcttttcag
ggctgtgacc
agaaatgcag
tacctgcagg
gcagatgatt
ttgaccttcc
ggcttttteca
agttaggaaa
tggaaaatgg
agtggctcct
ggagaaattt
aataagctcc
taccctccecac
tagtccctgt
gccatccaac
tagcccactt
cctgagacca
cgggaaacca
tggtgcttta
gaggagtggg
gctggaagcet
atttcactaa
accactttct
tttttttctc
agctgtagtt
ctatacaccc
actactagcg
atgggacttce
ccatatgata
agacttcaca
atgggcatga
caaaaaaggyg
tgaatgaaag
aaatacaagt
gggagaggag
tgttcatttt
attgtacact
aaaaatat

aaagaggctt
catattaaaa
aaagccttta
atgatgtgtt
accagggtct
taaaatgtgc
atgacagcca
atagatgtga
tggtctetty
gaaaaaaaac
ccccaattat
gtgttaacat
taaatggatt
gcatacaccc
ctgggagtct
tagattatga
cgtctacctt
accggaacag
aagaagcaca
gttctttgga
cttgtagtgg
ttggggtgct
tggaagagac
agggtatggt
tacggacctg
tctcecttge
ctcecctaata
aaccgttgac
acctcagaag
tgctgcccag
ggattcagtt
atccaaaaga
ctttgaataa
ctataccttt
ccatccttag
attagaatag
aggatgcaga
tcctttggag
ttccacttct
atatttatag
tttggtgcat
atgaactatt
aagaaaaaaa
gaatctatag
ggacagaagyg
cttgaatgta
tttgttatgt

cttcacataa
aaattaagtc
atacattttt
ttgcttcecee
aaactccccce
tctgaataac
gggaatgaat
aggacacttg
catttcagtc
aaaccattga
ccctgagect
tttcagatca
acactggggc
aggacacatt
gtgtgagctg
atgacctggt
ccctaacagt
tactagagaa
aaggaggctc
gaaccaaggyg
acactgtagt
gctggatgat
acctttecage
ggctcagctce
cccatggggyg
ccaatcctgce
agccttttgyg
accccecctaga
cttggagaag
caggcagtgt
gctactagaa
gaattttcaa
tttctectgt
ggatctcttg
tggctaggga
ctaaaattaa
gtgactggaa
aatggtttgg
agatgtttac
gtgctttatt
ggataaacag
catacacgaa
agactacatt
tgacagaaag
attgcaaggg
ataatggatt
gcagtttatt
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ttggtgaatc
aatgttaaat
ggggggtaag
tttgtaacca
tgtgagatta
agaagtgggce
tatagttcag
attagttgac
ttaccaaaaa
atcattcttg
gagtcatttc
cgagggagcc
tccaaggagc
ccagatttct
acagcaagac
tagtaggcca
tttggagcca
ttcaacataa
tggtataatt
aagaagttgg
atgccactca
ggctctcage
tccectectga
ctttgtccceca
ttggctgaac
ttctttectt
atgctaatct
aacttgaaac
gggccctgtyg
aatgggactc
catattttga
tcctcaaatt
tgactaccat
tatagattca
aatgcaaatt
atggctaaaa
cttcecegtac
tagttcettt
ccagcagaaa
tgtagtagcc
attgtatatc
caacatggat
ttgattattt
tgatcagggyg
aacacttggt
tatgggggta
gtgtgtcaat

Ser Arg Leu Phe Ser Lys Ala Leu Lys Gly Asp His Arg Cys Gly Glu

1

5

10

15

Thr Glu Thr Pro Lys Ser Cys Ser Glu Val Ala Gly Cys Lys Ala Ala

20

25

30

Met Arg His Gln Gly Lys Ile Pro Glu Glu Leu Ser Leu Asp Asp Arg

0.

1938
1998
2058
2118
2178
2238
2298
2358
2418
2478
2538
2598
2658
2718
2778
2838
2898
2958
3018
3078
3138
3198
3258
3318
3378
3438
3498
3558
3618
3678
3738
3798
3858

3918

3978
4038
4098
4158
4218
4278
4338
4398
4458
4518
4578
4638
4698
4726



Ala

Ser
65

Gly.

Ile
Glu
Gly
Arg
145
Asp
Pro
Glu
val
Arg
225
Gln
Ala
Leu
Pro
Met
305
val
Glu
Lys
Leu
Met
385
Asp
Met
Ile
Glu
His
465
Ala

Trp

Phe
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Arg
50

Ser
Glu
Arg
Arg
Pro
130
Ser
Ser
Ser
Ser
Leu
210
Pro
Ala
Glu
Arg
Glu
290
Gly
Ile
Thr
Gly
Ser
370
Glu
Ala
Ile
val
Asp
450
val
Pro

Ala

Arg

35
Thr

Lys
Lys
Cys
Glu
115
Met
Pro
His
Lys
His
195
Pro
Met
Gly
Lys
Asp
275
Glu
Ile
Gly
Arg
Lys
355
His
Ile
Ile
Met
His
435
Lys
val
Glu

Ala

ser
515

Gln
Pro
His
Glu
100
Arg
Tyr
Glu
Arg
Ser
180
Ala
val
Ser
Phe
Glu
260
ASp
Asn
Ile
Asp
Gln
340
Glu
Pro
Tyr
Ile
Asp
420
Arg
Ser
Arg
Ile
Gly

500
Pro

Lys
Pro
Leu
85

Lys
Leu
Asp
Ala
Ser
165
Met
Gln
Thr
Arg
Glu
245
Lys
Gln
Lys
Ala
Gly
325
Ala
Asp
Asn
Leu
Glu
405
Leu
Asp
Thr
Pro
Leu
485
Val

Glu

Lys
Arg
Gly
Cys
Ser
Val
Asn
150
Ser
Asp
Gly

Glu

Ser
230

Lys.

Lys
Pro
Pro
Ala
310
Asn
Tyr
Met
Ile
Ile
390
Ser
Cys
Leu
Thr
Ile
470
Ser

Ile

Arg

Trp
55

Glu
val
Lys
Leu
Glu
135
Pro
Pro
Lys
Ala
Glu
215
Lys
Leu
Pro
Ala
Glu
295
Asn
Phe
Ala
val
val
375
Leu
val
Lys
Lys
Leu
455
Phe
Glu

Leu

Asp

40
Gly

Ala
Glu
Arg
Gly
120
Lys
Ala
Arg
Lys
Ala
200
Gly
His
Arg
Cys
Lys
280
Arg
Val
Ala
Met
Asp
360
Lys
Glu
Lys
Ala
Pro
440
Lys
Thr
Lys

Tyr

Gln
520

Arg
Thr
Ile
Glu
105
Thr
Leu
Ser
Asn
Glu
185
Lys
Leu
Gly
Arg
Met
265
Leu
Pro
Glu
val
Lys
345
Ser
Leu
Tyr
Phe
Leu
425
Glu
Leu
val
Gly
Ile

505
Asp

Gly
Leu
Glu
90

Arg
Ser
val
Gly
Pro
170
Asp
Ala
Arg
Gly
Thr
250
Ser
Glu
Ser
Lys
val
330
Ile
Glu
His
Val
Pro
410
Val
Asn
Ala
Cys
Tyx
490

Leu

Glu

- 10 -

Lys
Glu
75

Lys
Glu
Glu
Arg
Glu
155
Thr
Arg
Lys
Glu
Trp
235
Arg
Gly
Lys
Gly
His
315
Lys
Ile
Ile
Glu
Gln
395
Glu
His
Leu
Asp
Gly
475
Gly

Leu

Leu

Trp
60

Glu
Thr
Leu
Leu
Thr
140
Glu
Gln
Gly
Lys
val
220
Leu
Gly
Gly
Glu
Arg
300
Tyxr
Glu
Asp
Leu
vVal
380
Gly
Pro
Met
Leu
Phe
460
Thr
Leu

Cys

Phe

45
Glu

Arg
Ser
Gln
Asp
125
Arg
Gly
Glu
Pro
Asp
205
Lys
Leu
Glu
Arg
Pro
285
Lys
Glu
Cys
Lys
Tle
365
Tyr
Gly
Asp
His
val
445
Gly
Pro
Glu

Gly

Asn
525

Pro
His
Gly
Gln
110
Met
Ser
Trp
Leu
Glu
190
Leu
Lys
Arg
Glu
Arg
270
Lys
Pro
Thr
Arg
Ser
350
Ile
Glu
Asp
Ala
Asp
430
Gln
Leu
Thr
val
Phe

510
Ile

Glu
Ala
Glu
95

Ser
Gly
Cys
Lys
Arg
175
Asp
val
Asp
Glu
Lys
255
Met
Thr
Arg
Gly
His
335
Arg
Gln
Thr
Leu
Ala
415
Lys
Arg
Ala
Tyr
Asp
495

Pro

Ile

Pro
Arg
80

Ile
Leu
Lys
Arg
Gly
160
Arg
Gln
Glu
Thr
His
240
Glu
Thr
Arg
Pro
Arg
320
Arg
Leu
Ser
Asp
Phe
400
Leu
Ser
Asn
Lys
Val
480
Met

Pro

Gln

PCT/US03/04816
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Leu Gly His Phe Glu Phe Leu Pro Pro Tyr Trp Asp Asn Ile Ser Asp
530 535 540
Ala Ala Lys Asp Leu Val Ser Arg Leu Leu Val Val Asp Pro Lys Lys
545 550 555 560
Arg Tyr Thr Ala His Gln Val Leu Gln His Pro Trp Ile Glu Thr Ala
565 570 575
Gly Lys Thr Asn Thr Val Lys Arg Gln Lys Gln Val Ser Pro Ser Ser
580 585 590
Glu Gly His Phe Arg Ser Gln His Lys Arg Val Val Glu Gln Val Ser
595 600 605

<210> 5

<211> 4052

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (45)...(1199)

<400> 5
agccgcagag cgcacagaaa ggaggcgccg agacagacat cacc atg gca gcec cag 56
Met Ala Ala Gln
1

aat gga aac acc agt ttc aca ccc aac ttt aat cca ccc caa gac cat 104
Asn Gly Asn Thr Ser Phe Thr Pro Asn Phe Asn Pro Pro Gln Asp His

gcc tce tece cte tece ttt aac ttc agt tat ggt gat tat gac ctc cct 152
Ala Ser Ser Leu Ser Phe Asn Phe Ser Tyr Gly Asp Tyr Asp Leu Pro
25 30 35

atg gat gag gat gag gac atg acc aag acc cgg acc ttc ttc geca gece 200
Met Asp Glu Asp Glu Asp Met Thr Lys Thr Arg Thr Phe Phe Ala Ala
40 45 50

aag atc gtc att ggc att gca ctg gca gge atc atg ctg gtc tge gge 248
Lys Ile Val Ile Gly Ile Ala Leu Ala Gly Ile Met Leu Val Cys Gly
55 60 65

atc ggt aac ttt gtc ttt atc gct gecec ctc acc cge tat aag aag ttg 296
Ile Gly Asn Phe Val Phe Ile Ala Ala Leu Thr Arg Tyr Lys Lys Leu
70 75 80

cgc aac ctc acc aat ctg ctc att gcc aac ctg gecec atc tec gac ttc 344
Arg Asn Leu Thr Asn Leu Leu Ile Ala Asn Leu Ala Ile Ser Asp Phe
85 90 95 100

ctg gtg gec atc atc tge tge cce tte gag atg gac tac tac gtg gta 392
Leu Val Ala Ile Ile Cys Cys Pro Phe Glu Met Asp Tyr Tyr Val Vval
105 110 115

cgg cag ctc tecc tgg gag cat ggce cac gtg ctc tgt gec tce gtc aac 440
Arg Gln Leu Ser Trp Glu His Gly His Val Leu Cys Ala Ser Val Asn
120 125 130

tac ctg cgc acc gtc tcc ctc tac gtc tcc acc aat gec ttg ctg gcc 488

Tyr Leu Arg Thr Val Ser Leu Tyr Val Ser Thr Asn Ala Leu Leu Ala
135 140 145

- 11 -
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att gcc att gac aga tat ctc gcc atc gtt cac ccc ttg aaa cca cgg 536
Ile Ala Ile Asp Arg Tyr Leu Ala Ile Val His Pro Leu Lys Pro Arg
150 155 160

atg aat tat caa acg gcc tcc tte ctg atc gee ttg gte tgg atg gtg 584
Met Asn Tyr Gln Thr Ala Ser Phe Leu Ile Ala Leu Val Trp Met val
165 170 175 180

tce att ctc att gcc ate cca teg get tac ttt gca aca gaa acc gtc 632
Ser Ile Leu Ile Ala Ile Pro Ser Ala Tyr Phe Ala Thr Glu Thr val
185 190 195

ctc ttt att gtc aag agc cag gag aag atc ttc tgt gge cag atc tgg 680
Leu Phe Ile Val Lys Ser Gln Glu Lys Ile Phe Cys Gly Gln Ile Trp
200 205 210

cct gtg gat cag cag ctc tac tac aag tcc tac tte ctc tte ate ttt 728
Pro Val Asp Gln Gln Leu Tyr Tyr Lys Ser Tyr Phe Leu Phe Ile Phe
215 220 225 /

ggt gte gag ttc gtg ggce cct gty gtc acc atg acc ctg tge tat gcc 776
" Gly Val Glu Phe Val Gly Pro Val Val Thr Met Thr Leu Cys Tyr Ala
230 235 240

agg atc tcc cgg gag ctc tgg ttc aag gca gtc cct ggg ttc cag acg 824
Arg Ile Ser Arg Glu Leu Trp Phe Lys Ala Val Pro Gly Phe Gln Thr
245 250 255 260

gag cag att cgc aag cgg ctg cgce tge cge agg aag acg gtc ctg gtg 872
Glu Gln Ile Arg Lys Arg Leu Arg Cys Arg Arg Lys Thr Val Leu Val
265 270 275

ctec atg tgc att cte acg gcc tat gtg ctg tge tgg geca ccc tte tac 920
Leu Met Cys Ile Leu Thr Ala Tyr Val Leu Cys Trp Ala Pro Phe Tyr
280 285 290

ggt ttc acc atc gtt cgt gac ttc ttc ccc act gtg ttce gtg aag gaa 968
Gly Phe Thr Ile Val Arg Asp Phe Phe Pro Thr Val Phe Val Lys Glu
295 300 305

aag cac tac ctc act gece ttc tac gtg gtce gag tgc atc gce atg age 1016
Lys His Tyr Leu Thr Ala Phe Tyr Val Val Glu Cys Ile Ala Met Ser
310 315 320

aac agc atg atc aac acc gtg tgc ttec gtg acg gtc aag aac aac acc 1064
Asn Ser Met Ile Asn Thr Val Cys Phe Val Thr Val Lys Asn Asn Thr
325 330 335 340

atg aag tac ttc aag aag atg atg ctg ctg cac tgg cgt ccc tce cag 1112
Met Lys Tyr Phe Lys Lys Met Met Leu Leu His Trp Arg Pro Ser Gln
345 350 355

cgg 999 agc aag tcc agt gect gac ctt gac ctc aga acc aac ggg gtg 1160
Arg Gly Ser Lys Ser Ser Ala Asp Leu Asp Leu Arg Thr Asn Gly val
360 365 370

ccc acc aca gaa gaa gtg gac tgt atc agg ctg aag tga cccactggtg 1209

Pro Thr Thr Glu Glu Val Asp Cys Ile Arg Leu Lys *
375 380
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tcacacaatt
taggctgcat
tgctgcaaag
gatatccget
agcaactgac
gacagcagga
caatcaaaaa
tctcecagata
ggaatatcaa
ggaggctgag
tgaaaccctyg
tcccagttac
agtgagctga
ggaaaaaaac
tagaagaaga
cagcatcatyg
cctecccaggg
cagccttatg
tcccactgat
tcaatttttg
acagagaaaa
aaggactgga
caaagacctg
ctctgtgtcet
cttgcaagac
tgcacacgat
aaaccccate
gatgaaagac
cctgttettyg
cagcatccct
ctagtgctgce
gtaggtacac
cctggtttgg
ttaattgttt
ttcaaccaat
ctctcagaaa
ccaagatdggg
accccatcecte
gctcctcagg
attgagatcg
aaaataaaag
tttacaaaaa
ccaagcaagt
tttattattce
ccagtcaagt
cttcetttcea
tttccagtga
aaaaaaaaaa

<210> 6

<211> 384
<212> PRT
<213> Homo

<400> 6

gaaaacccca
gggaaatgac
tcgtaacata
cgacacctac
atggactgaa
gctgacattt
catataaaaa
tatagatagt
aaggctatag
gcacgtggat
tctetactaa
tcaggaggct
gattgctcca
aaacaaacaa
ctcttagaca
ggaggtgegt
cattctctag
tggttatcca
gcttgaaagce
cctecteagt
aagtggaggt
ccactttcta
ggttcaggtc
cagttttgct
tgttgggaga
aagaatggag
cactgtgatt
tcctgaagac
gttataatct
gcggtcttag
ataaatatca
gtcttecattt
gactgaccca
gcttgtttga
gtttctttcet
atgcaggecg
cagatcacct
tagaaaaata
aggctgaggc
caccactgca
aaaatgcaaa
ttcttacttyg
aacaatttta
tatcctgget
ctgtcagcag
ttgaaattta
ttaaagtgtg
aaagggcggc

sapiens

gtccagtact
atctgtgttce
caatgagact
tgtgtccaca
catgtactgt
actcttcacc
acataacaaa
tcaccctecca
gccaggcatg
cacttgaggt
aaatacaaaa
gaagcaggag
ctgcactcca
acaacaaaac
caatggaaat
tacagccatc
gattttggct
caatggtgta
ttatcatttt
gcaaaggatt
tgccactggce
gaacactccce
ctaactctaa
ttaatgaaat
gcccattgag
aagtgatatt
tattagagaa
ttcacagtgt
gggaaattta
aagtgttgac
cttctgaatc
cttcttgatt
tcecatatttg
ttgtttctat
atcaccaccc
gcatggtggce
gaggtcagga
cagaaattag
atgagaattg
cteccageetg
cacactataa
cttggctttg
ggttatgtac
cttagccgaa
gattcatcac
actgaaaaaa
atgttgttat
cgce

cagagcatca
atgccteccecc
agacatgaac
atccccacaa
gtgcaaacca
tactgtaatc
gtagcagaag
tctteccctaa
atggctcatg
caggagttca
ttagctagge
aatagcttga
gcctgagtga
aacaacaaca
gtaacgataa
atactgaact
tcaagaaaaa
atttcaaagg
atttgggtygg
tcagtggctc
aatgaacata
tcttttacaa
gactcaagtc
ggcgatgatg
gccatggttt
gaacagttta
atacccacac
accttgtcta
acctcagatt
agtcttcccet
tgtttgtatt
cattttgatg
accaattcct
tatttgttga
agcagactca
tcacatctgt
gttcaagacc
ctggegtggt
cttgaacccc
ggtgatagag
tattagccta
aaatgcattg
atttctataa
tcaggagatt
cctgttectt
cttttgtaaa
ccaattaaat

cccaccatca
cgtgcectca
caaatcagct
ggagattaga
caccaatgag
aaaaacactt
ctattggagt
ttctgtatct
cctgtaatcc
acccaggcetg
gtggtggcgg
acctgggagt
cagagtgaga
acaacaacaa
gtttgtcagt
ttcccaccca
aaaaattctt
aaagaaccta
agatgggtaa
tggggtcagg
atctctgtgg
aaggaactct
ctaaattcat
aaaatatctg
gtgaatgtgc
tttggaggga
tttttcatce
cagtgggcca
ctcagtgacc
gcatgttgca
attatacatt
tggtagctat
aattttttat
tttgtttctce
ccttcagece
aatcccagea
agcctggceca
ggcacatgcce
agaggcagag
caagattcca
agcaaaactg
tgtaataatg
atataataat
ctttaggaat
tttgtcctag
tatcagtgtg
aattaacatg

PCT/US03/04816

accaagttca
agaagccgaa
gacatttact
cacaaggagc
attagacggg
gatttgatta
ttccaagcta
taccagtgca
cagcacttgg
gccaacatgg
gcgectgtaa
tggagtttgce
ctctgtctea
ccaacggcta
gcogtggttta
cctectactyg
atagtcagcce
aaaatcactt
tcectgaggtg
gggaaagagg
gcattttgct
acctagaatc
gatgttttct
ctcttecatac
ttttcaactg
gtttatttgg
ctgttetttyg
aaaagggatc
ccaagactct
aaatagcacc
tgtggtaact
gcaaatggta
agacaaggaa
tgactgaagt
aatcattgta
cttcgggagg
acatggcaaa
tgtggtccceca
gttgcagtga
tctcaaaagg
ttaattctga
catttcaaag
tgtattttta
ggaccatgta
aatataccaa
tatttgtgat
tggaatttaa

Met Ala Ala GIn Asn Gly Asn Thr Ser Phe Thr Pro Asn Phe Asn Pro

1

5

10

15

Pro Gln Asp His Ala Ser Ser Leu Ser Phe Asn Phe Ser Tyr Gly Asp

20

25

30

Tyr Asp Leu Pro Met Asp Glu Asp Glu Asp Met Thr Lys Thr Arg Thr
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1269
1329
1389
1449
1509
1569
1629
1689
1749
1809
1869
1929
1989
2049
2109
2169
2229
2289
2349
2409
2469
2529
2589
2649
2709
2769
2829
2889
2949
3009
3069
3129
3189
3249
3309
3369
3429
3489
3549
36009
3669
3729
3789
3849
3909
3969
4029
4052



Phe
Leu
65

Tyr
Ile
Tyr
Ala
Ala
145
Leu
Vval
Thr
Gly
Leu
225
Leu
Gly
Thr
Ala
Phe
305
Ile
Lys

Arg

Thr

WO 03/073983

Phe
50

val
Lys
Ser
Tyr
Ser
130
Leu
Lys
Trp
Glu
Gln
210
Phe
Cys
Phe
Val
Pro
290
val
Ala
Asn

Pro

Asn
370

<210> 7

<211>
<212>
<213>

<220>

<221>
<222>

<400> 7
atg gag acc
Met Glu Thr

1

35
Ala

Cys
Lys
Asp
vVal
115
Val
Leu
Pro
Met
Thr
195
Ile
Ile
Tyx
Gln
Leu
275
Phe
Lys
Met
Asn
Ser

355
Gly

1182
DNA
Homo sapiens

CDS
(L)...

acc agc ttc
Thr Ser Phe

Ala
Gly
Leu
Phe
100
val
Asn
Ala
Arg
val
180
Val
Trp
Phe
Ala
Thr
260
val
Tyr
Glu
Ser
Thr
340
Gln

val

Lys
Ile
Arg
85

Leu
Arg
Tyr
Ile
Met
165
Ser
Leu
Pro
Gly
Arg
245
Glu
Leu
Gly
Lys
Asn
325
Met

Arg

Pro

(1182)

acc
Thr

ctt
Leu

atg
Met
5

tct
Ser

Ile
Gly
70

Asn
val
Gln
Leu
Ala
150
Asn
Ile
Phe
Val
val
230
Ile
Gln
Met
Phe
His
310
Ser
Lys

Gly

Thr

g99
Gly

gtg
Val

val
55

Asn
Leu
Ala
Leu
Arg
135
Ile
Tyr
Leu
Ile
Asp
215
Glu
Ser
Ile
Cys
Thr
295
Tyr
Met
Tyr

Ser

Thr
375

ttc
Phe

cte
Leu

40
Ile

Phe
Thr
Ile
Ser
120
Thr
Asp
Gln
Ile
val
200
Gln
Phe
Arg
Arg
Ile
280
Tle
Leu
Ile
Phe
Lys

360
Glu

atg
Met

aac
Asn

Gly
val
Asn
Ile
105
Trp
val
Arg
Thr
Ala
185
Lys
Gln
val
Glu
Lys
265
Leu
val
Thr
Asn
Lys
345

Ser

Glu

gat
Asp

cct
Pro

Ile
Phe
Leu
90

Cys
Glu
Ser
TYyTr
Ala
170
Tle

Ser

Leu

Gly
Leu
250
Arg
Thr
Arg
Ala
Thr
330
Lys

Ser

val

gac
Asp
10

cat
His

- 14 -

Ala Leu
60

Ile Ala

75

Leu Ile

Cys Pro
His Gly

Leu Tyr
140

Leu Ala

155

Ser Phe

I

Pro' Ser

Gln Glu

Tyr Tyr
220

Pro Val

235

Trp Phe

Leu Arg
Ala Tyr
Asp Phe
300
Phe Tyr
315
Val Cys
Met Met
Ala Asp

Asp Cys
380

aat gcc
Asn Ala

gga gcc
Gly Ala

45
Ala

Ala
Ala
Phe
His
125
val
Ile
Leu
Ala
Lys
205
Lys
val
Lys
Cys
val
285
Phe
Val
Phe
Leu
Leu

365
Ile

acc
Thr

cat
His

Gly
Leu
Asn
Glu
110
val
Ser
val
Ile
Tyr
190
Ile
Ser
Thr
Ala
Arg
270
Leu
Pro
val
val
Leu
350

Asp

Arg

aac
Asn

gcc
Ala

Ile
Thr
Leu
95

Met
Leu
Thr
His
Ala
175
Phe
Phe
Tyr
Met
val
255
Arg
Cys
Thr
Glu
Thr
335
His
Leu

Leu

act
Thr
15

act
Thr

Met
Arg
80

Ala
Asp
Cys
Asn
Pro
160
Leu
Ala
Cys
Phe
Thr
240
Pro
Lys
Trp
val
Cys
320
val
Trp

Arg

Lys

tcec
Ser

tce
Ser

PCT/US03/04816

48

96
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20 25 30

ttc cca ttc aac tte agc tac agc gac tat gat atg cct ttg gat gaa 144
Phe Pro Phe Asn Phe Ser Tyr Ser Asp Tyr Asp Met Pro Leu Asp Glu
35 40 45

gat gag gat gtg acc aat tcc agg acg ttc ttt gct gece aag att gtc 192
Asp Glu Asp Val Thr Asn Ser Arg Thr Phe Phe Ala Ala Lys Ile Val
50 55 60

att ggg atg gcc ctg gtg gge atc atg ctg gte tge ggc att gga aac 240
Ile Gly Met Ala Leu Val Gly Ile Met Leu Val Cys Gly Ile Gly Asn
65 70 75 80

ttc atc ttt atc get gee ctg gtc cge tac aag aaa ctg cgc aac ctc 288
Phe Ile Phe Tle Ala Ala Leu Val Arg Tyr Lys Lys Leu Arg Asn Leu
85 90 95

acc aac ctg ctc atc gcc aac ctg gcc atc tct gac tte ctg gtg gee 336
Thr Asn Leu Leu Ile Ala Asn Leu Ala Ile Ser Asp Phe Leu Val Ala
100 105 110

att gtc tge tgc cce ttt gag atg gac tac tat gtg gtg cgc cag cte 384
Ile Val Cys Cys Pro Phe Glu Met Asp Tyr Tyr Val Val Arg Gln Leu
115 120 125

tcc tgg gag cac gge cac gtc ctg tge ace tet gte aac tac ctg cgc 432
Ser Trp Glu His Gly His Val Leu Cys Thr Ser Val Asn Tyr Leu Arg
130 135 140

act gtc tct ctc tat gtc tce acc aat gee ctg ctg gec atc gce att 480
Thr Val Ser Leu Tyr Val Ser Thr Asn Ala Leu Leu Ala Ile Ala Ile
145 150 155 160

gac agg tat ctg gct att gtc cat ccg ctg aga cca cgg atg aag tgc 528
Asp Arg Tyr Leu Ala Ile Val His Pro Leu Arg Pro Arg Met Lys Cys
165 170 175

caa aca gcc act gge ctg att gec ttg gtg tgg acg gtg tce atc ctg 576
Gln Thr Ala Thr Gly Leu Ile Ala Leu Val Trp Thr Val Ser Ile Leu
180 185 190

atc gce atc cct tee gee tac tktce acc acc gag acg gtc ctc gtc att 624
Ile Ala Ile Pro Ser Ala Tyr Phe Thr Thr Glu Thr Val Leu Val Ile
195 200 205

gtc aag agc cag gaa aag atc ttc tge gge cag atc tgg cct gtg gac 672
Val Lys Ser Gln Glu Lys Ile Phe Cys Gly Gln Ile Trp Pro vVal Asp

210 215 220
cag cag ctc tac tac aag tcc tac ttc ctc ttt ate ttt ggc ata gaa 720
Gln Gln Leu Tyr Tyr Lys Ser Tyr Phe Leu Phe Ile Phe Gly Ile Glu
225 230 235 240

tte gtg ggc ccc gtg gte acc atg acce ctg tge tat gec agg atc tcc 768
Phe val Gly Pro Val Val Thr Met Thr Leu Cys Tyr Ala Arg Ile Ser

245 250 255

cgg gag ctc tgg ttc aag gcog gtc cct gga ttc cag aca gag cag atc 816
Arg Glu Leu Trp Phe Lys Ala Val Pro Gly Phe Gln Thr Glu Gln Ile
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260 265 270

cgc aag agg ctg cgc tgc cge agg aag acg gtc ctg gtg ctce atg tge 864
Arg Lys Arg Leu Arg Cys Arg Arg Lys Thr Val Leu Val Leu Met Cys
275 280 285

atc ctc acc gce tac gtg cta tge tgg gecg ccc tte tac gge ttce acc 912
Ile Leu Thr Ala Tyr Val Leu Cys Trp Ala Pro Phe Tyr Gly Phe Thr
290 295 300

atc gtg cgc gac ttc ttc cce acc gtg ttt gtg aag gag aag cac tac 960
Ile Val Arg Asp Phe Phe Pro Thr Val Phe Val Lys Glu Lys His Tyr
305 310 315 320

ctc act gee tte tac atc gtc gag tgc atc gecc atg agce aac age atg 1008
Leu Thr Ala Phe Tyr Ile Val Glu Cys Ile Ala Met Ser Asn Ser Met
325 330 335

atc aac act ctg tge ttc gtg acc gtc aag aac gac acc gtc aag tac 1056
Ile Asn Thr Leu Cys Phe Val Thr Val Lys Asn Asp Thr Val Lys Tyr
340 345 350

ttc aaa aag atc atg ttg cte cac tgg aag gct tct tac aat ggc ggt 1104
Phe Lys Lys Ile Met Leu Leu His Trp Lys Ala Ser Tyr Asn Gly Gly
355 360 365

aag tcc agt gca gac ctg gac ctc aag aca att ggg atg cct gec acc 1152
Lys Ser Ser Ala Asp Leu Asp Leu Lys Thr Ile Gly Met Pro Ala Thr

370 375 380
gaa gag gtg gac tgc atc aga cta aaa taa : 1182
Glu Glu Vval Asp Cys Ile Arg Leu Lys *
385 390
<210> 8
<211> 393
<212> PRT

<213> Homo sapiens

<400> 8
Met Glu Thr Thr Met Gly Phe Met Asp Asp Asn Ala Thr Asn Thr Ser
1 5 10 15
Thr Ser Phe Leu Ser Val Leu Asn Pro His Gly Ala His Ala Thr Ser
20 25 30
Phe Pro Phe Asn Phe Ser Tyr Ser Asp Tyr Asp Met Pro Leu Asp Glu
35 40 45
Asp Glu Asp Val Thr Asn Ser Arg Thr Phe Phe Ala Ala Lys Ile Val
50 55 60
Ile Gly Met Ala Leu Val Gly Ile Met Leu Val Cys Gly Ile Gly Asn
65 70 75 80
Phe Ile Phe Ile Ala Ala Leu Val Arg Tyr Lys Lys Leu Arg Asn Leu
85 90 95
Thr Asn Leu Leu Ile Ala Asn Leu Ala Ile Ser Asp Phe Leu Val Ala
100 105 110
Ile Val Cys Cys Pro Phe Glu Met Asp Tyr Tyr Val Val Arg Gln Leu
115 120 125
Ser Trp Glu His Gly His Vval Leu Cys Thr Ser Val Asn Tyr Leu Arg
130 135 140
Thr Val Ser Leu Tyr Val Ser Thr Asn Ala Leu Leu Ala Ile Ala Ile
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145 150 155 160
Asp Arg Tyr Leu Ala Ile Val His Pro Leu Arg Pro Arg Met Lys Cys
165 170 175
Gln Thr Ala Thr Gly Leu Ile Ala Leu Val Trp Thr Val Ser Ile Leu
180 185 190
Ile Ala Ile Pro Ser Ala Tyr Phe Thr Thr Glu Thr Val Leu Val Ile
195 200 205
Val Lys Ser Gln Glu Lys Ile Phe Cys Gly Gln Ile Trp Pro Val Asp
210 215 220
Gln Gln Leu Tyr Tyr Lys Ser Tyr Phe Leu Phe Ile Phe Gly Ile Glu
225 230 235 240
Phe Val Gly Pro Val vVal Thr Met Thr Leu Cys Tyr Ala Arg Ile Ser
245 250 255
Arg Glu Leu Trp Phe Lys Ala Val Pro Gly Phe Gln Thr Glu Gln Ile
260 265 270
Arg Lys Arg Leu Arg Cys Arg Arg Lys Thr Val Leu Val Leu Met Cys
275 280 285
Ile Leu Thr Ala Tyr Val Leu Cys Trp Ala Pro Phe Tyr Gly Phe Thr
290 295 300
Ile Val Arg Asp Phe Phe Pro Thr Val Phe Val Lys Glu Lys His Tyr
305 310 315 320
Leu Thr Ala Phe Tyr Ile Val Glu Cys Ile Ala Met Ser Asn Ser Met
325 330 335
Ile Asn Thr Leu Cys Phe Val Thr Val Lys Asn Asp Thr Val Lys Tyr
340 345 350
Phe Lys Lys Ile Met Leu Leu His Trp Lys Ala Ser Tyr Asn Gly Gly
355 360 365
Lys Ser Ser Ala Asp Leu Asp Leu Lys Thr Ile Gly Met Pro Ala Thr
370 375 380
Glu Glu val Asp Cys Ile Arg Leu Lys
385 390

<210> 9

<211> 1121

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (2)...(1121)

<400> 9
t atg gcc aac act acc gga gag cct gag gag gtg agc gge gct ctg tcc 49
Met Ala Asn Thr Thr Gly Glu Pro Glu Glu vVal Ser Gly Ala Leu Ser
1 5 10 15

cca ccg tcc gea tca get tat gty aag ctg gta ctg ctg gga ctg att 97
Pro Pro Ser Ala Ser Ala Tyr Val Lys Leu Val Leu Leu Gly Leu Ile
20 25 30

atg tge gtg age ctg geg ggt aac gcc atc ttg tce ctg ctg gtg ctc 145
Met Cys Val Ser Leu Ala Gly Asn Ala Ile Leu Ser Leu Leu Val Leu
35 40 . 45

aag gag cgt gcc ctg cac aag gct cct tac tac ttc ctg ctg gac ctg 193
Lys Glu Arg Ala Leu His Lys Ala Pro Tyr Tyr Phe Leu Leu Asp Leu
50 55 60

tgc ctg gece gat gge ata cge tct gecc gtc tge tte cce ttt gtg ctg 241
Cys Leu Ala Asp Gly Ile Arg Ser Ala Val Cys Phe Pro Phe Val Leu
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65 70 75 80

gct tct gtg cgce cac gge tet tca tgg acc ttec agt gca ctc age tge 289
Ala Ser Val Arg His Gly Ser Ser Trp Thr Phe Ser Ala Leu Ser Cys
85 90 95

aag att gtg gcc ttt atg gece gtg cte ttt tge tte cat gecg gee tte 337
Lys Ile Val Ala Phe Met Ala Val Leu Phe Cys Phe His Ala Ala Phe
100 105 110

atg ctg ttc tgc atc agce gtc acc cge tac atg gcec atc gecc cac cac 385
Met Leu Phe Cys Ile Ser Val Thr Arg Tyr Met Ala Ile Ala His His
115 120 125

cge tte tac geec aag cgce atg aca ctc tgg aca tge gcg get gte ate 433
Arg Phe Tyr Ala Lys Arg Met Thr Leu Trp Thr Cys Ala Ala Val Ile
130 135 140

tge acg gcec tgg acc ctg tet gtg gecc atg gcc ttc cca cct gtce ttt 481
Cys Thr Ala Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Phe
145 150 155 160

gac gtg ggc acc tac aag ttt att cgg ggg gag gac cag tgc atc ttt 529
Asp Val Gly Thr Tyr Lys Phe Ile Arg Gly Glu Asp Gln Cys Ile Phe
165 170 175

gag cat cgc tac ttc aag gcc aat gac acg ctg ggce ttc atg ctt atg 577
Glu His Arg Tyr Phe Lys Ala Asn Asp Thr Leu Gly Phe Met Leu Met
180 185 190

ttg gct gtg ctc atg gca gct acc cat gect gtc tac ggc aag ctg cte 625
Leu Ala Val Leu Met Ala Ala Thr His Ala Val Tyr Gly Lys Leu Leu
195 200 205

ctc tte gag tat cgt cac cgc aag atg aag cca gtg cag atg gtg cca 673
Leu Phe Glu Tyr Arg His Arg Lys Met Lys Pro Val Gln Met Val Pro
210 215 220

gce atc age cag aac tgg aca ttc cat ggt cece ggg gec acc ggc cag 721
Ala Ile Ser Gln Asn Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gln
225 230 235 240

gct get gee aac tgg atc geec gge ttt gge cgt ggg ccc atg cca cca 769
Ala Ala Ala Asn Trp Ile Ala Gly Phe Gly Arg Gly Pro Met Pro Pro
245 250 255

acc ctg ctg ggt atc cgg cag aat ggg cat gca gecc age cgg cgg cta 817
Thr Leu Leu Gly Ile Arg Gln Asn Gly His Ala Ala Ser Arg Arg Leu
260 265 270

ctg ggc atg gac gag gtc aag ggt gaa aag cag ctg ggce cge atg ttc 865
Leu Gly Met Asp Glu Val Lys Gly Glu Lys Gln Leu Gly Arg Met Phe
275 280 285

tac gcg atc aca ctg cte ttt ctg ctc cte tgg tea cece tac atc gtg 913
Tyr Ala Ile Thr Leu Leu Phe Leu Leu Leu Trp Ser Pro Tyr Ile Val
290 295 300

gce tge tac tgg cga gtg ttt gtg aaa gee tgt get gtg cce cac cgc 961

Ala Cys Tyr Trp Arg Val Phe Val Lys Ala Cys Ala Val Pro His Arg
305 310 315 320
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tac ctg gcc act gct
Tyr Leu Ala Thr Ala
325

cca att gtc tgc ttc
Pro Ile Val Cys Phe
340

act cac gcc cce tge
Thr His Ala Pro Cys
355

cce tac tgt gte atg
Pro Tyr Cys Val Met
370

<210> 10

<211> 373

<212> PRT

<213> Homo sapiens

<400> 10
Met Ala Asn Thr Thr
1 5
Pro Pro Ser Ala Ser
20
Met Cys Val Ser Leu
35
Lys Glu Arg Ala Leu
50
Cys Leu Ala Asp Gly
65
Ala Ser Val Arg His
85
Lys Ile val Ala Phe
100
Met Leu Phe Cys Ile
115
Arg Phe Tyr Ala Lys
130
Cys Thr Ala Trp Thr
145
Asp Val Gly Thr Tyr
165
Glu His Arg Tyr Phe
180
Leu Ala Val Leu Met
195
Leu Phe Glu Tyr Arg
210
Ala Ile Ser Gln Asn
225
Ala Ala Ala Asn Trp
245
Thr Leu Leu Gly Ile
260
Leu Gly Met Asp Glu
275
Tyr Ala Ile Thr Leu

gtt
val

ctg
Leu

tag
Trp

Gly
Ala
Ala
His
Ile
70

Gly
Met
Ser
Arg
Leu
150
Lys
Lys
Ala
His
Trp
230
Ile
Arg

val

Leu

tgg
Trp

ctc
Leu

ggc
Gly

Glu
Tvr
Gly
Lys
55

Arg
Ser
Ala
vVal
Met
135
Ser
Phe
Ala
Ala
Arg
215
Thr
Ala
Gln

Lys

Phe

atg
Met

aac
Asn

aca
Thr
360

Pro
Val
Asn
40

Ala
Ser
Ser
val
Thr
120
Thr
val
Ile
Asn
Thr
200
Lys
Phe
Gly
Asn
Gly

280
Leu

agc
Ser

aag
Lys
345

gga
Gly

Glu
Lys
25

Ala
Pro
Ala
Trp
Leu
105
Arg
Leu
Ala
Arg
Asp
185
His
Met
His
Phe
Gly
265
Glu

Leu

tte
Phe
330
gac
Asp

ggt
Gly

Glu
10

Leu
Ile
Tyr
val
Thr
90

Phe
Tyr
Trp
Met
Gly
170
Thr
Ala
Lys
Gly
Gly
250
His

Lys

Leu

- 19 -

gcc
Ala

ctc
Leu

gcc
Ala

val
val
Leu
Tyr
Cys
75

Phe
Cys
Met
Thr
Ala
155
Glu
Leu
Val
Pro
Pro
235
Arg
Ala

Gln

Trp

cag
Gln

aag
Lys

ccg
Pro

Ser
Leu
Ser
Phe
60

Phe
Ser
Phe
Ala
Cys
140
Phe
Asp
Gly
Tyr
Vval
220
Gly
Gly
Ala

Leu

Ser

gct
Ala

aag
Lys

gct
Ala
365

Gly
Leu
Leu
45

Leu
Pro
Ala
His
Ile
125
Ala
Pro
Gln
Phe
Gly
205
Gln
Ala
Pro
Ser
Gly

285
Pro

gcc
Ala

tgc
Cys
350

cce
Pro

Ala
Gly
30

Leu
Leu
Phe
Leu
Ala
110
Ala
Ala
Pro
Cys
Met
190
Lys
Met
Thr
Met
Arg
270

Arg

Tyr

gtc
val
335
ctg
Leu

aga
Arg

Leu
15

Leu
vVal
Asp
val
Ser
95

Ala
His
val
val
Ile
175
Leu
Leu
val
Gly
Pro
255
Arg

Met

Ile

aac
Asn

agg
Arg

gaa
Glu

Ser
Ile
Leu
Leu
Leu
80

Cys
Phe
His
Ile
Phe
160
Phe
Met
Leu
Pro
Gln
240
Pro
Leu

Phe

val

PCT/US03/04816

1009

1057

1105

1121
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290 295 300
Ala Cys Tyr Trp Arg Val Phe Val Lys Ala Cys Ala Val Pro His Arg
305 310 315 320
Tyr Leu Ala Thr Ala Val Trp Met Ser Phe Ala Gln Ala Ala Val Asn

325 330 335
Pro Ile Val Cys Phe Leu Leu Asn Lys Asp Leu Lys Lys Cys Leu Arg
340 345 350
Thr His Ala Pro Cys Trp Gly Thr Gly Gly Ala Pro Ala Pro Arg Glu
355 360 365

Pro Tyr Cys Val Met

370

<210> 11

<211> 1727

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)...(1272)

<400> 11
atg gtc cct cac ctc ttg ctg cte tgt ctec cte cce ttg gtg cga gecc 48
Met Val Pro His Leu Leu Leu Leu Cys Leu Leu Pro Leu Val Arg Ala

1 5 10 15

acc gag ccc cac gag ggc cgg gcc gac gag cag agc gcg gag gcg gcc 96
Thr Glu Pro His Glu Gly Arg Ala Asp Glu Gln Ser Ala Glu Ala Ala
20 25 30

ctg gcc gtg ccc aat gcc tcg cac ttc tte tet tgg aac aac tac acc 144
Leu Ala Val Pro Asn Ala Ser His Phe Phe Ser Trp Asn Asn Tyr Thr
35 40 45

ttc tce gac tgg cag aac ttt gtg ggc agg agg cgc tac gge gct gag 192
Phe Ser Asp Trp Gln Asn Phe Val Gly Arg Arg Arg Tyr Gly Ala Glu
50 55 60

tce cag aac ccc acg gtg aaa gece ctg cte att gtg get tac tce tte 240
Ser Gln Asn Pro Thr Val Lys Ala Leu Leu Ile Val Ala Tyr Ser Phe
65 70 75 80

atc att gtc ttc teca cte ttt gge aac gtc ctg gtce tgt cat gtc atc 288
Ile Ile val Phe Ser Leu Phe Gly Asn Val Leu Val Cys His Val Ile
85 90 95

ttc aag aac cag cga atg cac tcg gcc acc agce ctc ttcec ate gtc aac 336
Phe Lys Asn Gln Arg Met His Ser Ala Thr Ser Leu Phe Ile Val Asn
100 105 110

ctg gca gtt gecec gac ata atg atc acg ctg ctcec aac acc ccc tte act 384

Leu Ala Val Ala Asp Ile Met Ile Thr Leu Leu Asn Thr Pro Phe Thr
115 120 125

ttg gtt cgc ttt gtg aac agc aca tgg ata ttt ggg aag ggce atg tgc 432
Leu Val Arg Phe vVal Asn Ser Thr Trp Ile Phe Gly Lys Gly Met Cys
130 135 140

cat gtc agc cgec ttt gec cag tac tgc tca ctg cac gtc tca geca ctg 480

- 20 -
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His Val Ser Arg Phe Ala Gln Tyr Cys Ser Leu His Val Ser Ala Leu
145 150 155 160

aca ctg aca gcc att geg gtg gat cgc cac cag gtc atc atg cac ccc 528
Thr Leu Thr Ala Ile Ala Val Asp Arg His Gln Val Ile Met His Pro
165 170 175

ttg aaa ccc cgg atc tca atc aca aag ggt gtc atc tac atc gct gtc 576
Leu Lys Pro Arg Ile Ser Ile Thr Lys Gly Val Ile Tyr Ile Ala Val
180 185 190

atc tgg acc atg gct acg ttc ttt tca ctc cca cat get atc tge cag 624
Ile Trp Thr Met Ala Thr Phe Phe Ser Leu Pro His Ala Ile Cys Gln
195 200 205

aaa tta ttt acc ttc aaa tac agt gag gac att gtg cgc tcec cte tge 672
Lys Leu Phe Thr Phe Lys Tyr Ser Glu Asp Ile Val Arg Ser Leu Cys
210 215 220

ctg cca gac ttc cct gag cca gct gac ctc tte tgg aag tac ctg gac 720
Leu Pro Asp Phe Pro Glu Pro Ala Asp Leu Phe Trp Lys Tyr Leu Asp
225 230 235 240

ttg gcc acc ttc atc ctg ctc tac atc ctg ccc ctc ctc ate ate tcet 768
Leu Ala Thr Phe Ile Leu Leu Tyr Ile Leu Pro Leu Leu Ile Ile Ser
245 250 255

gtg gcc tac get cgt gtg gec aag aaa ctg tgg ctg tgt aat atg att 816
vVal Ala Tyr Ala Arg Val Ala Lys Lys Leu Trp Leu Cys Asn Met Ile
260 265 270

ggc gat gtg acc aca gag cag tac ttt gec ctg cgg cgc aaa aag aag 864
Gly Asp Val Thr Thr Glu Gln Tyr Phe Ala Leu Arg Arg Lys Lys Lys
275 280 285

aag acc atc aag atg ttg atg ctg gtg gta gtc ctc ttt gecc cte tgce 912
Lys Thr Ile Lys Met Leu Met Leu Val Val Val Leu Phe Ala Leu Cys
290 295 300

tgg ttc cce ctc aac tge tac gte cte cte ctg tcec age aag gtc atc 960
Trp Phe Pro Leu Asn Cys Tyr Val Leu Leu Leu Ser Ser Lys Val Ile
305 310 . 315 320

cgce acc aac aat gcc ctc tac ttt gec tte cac tgg ttt gecc atg age 1008
Arg Thr Asn Asn Ala Leu Tyr Phe Ala Phe His Trp Phe Ala Met Ser
325 330 335

agc acc tge tat aac ccc ttc ata tac tge tgg ctg aac gag aac ttc 1056
Ser Thr Cys Tyr Asn Pro Phe Ile Tyr Cys Trp Leu Asn Glu Asn Phe
340 345 350

agg att gag cta aag gca tta ctg agc atg tgt caa aga cct ccc aag 1104
Arg Ile Glu Leu Lys Ala Leu Leu Ser Met Cys Gln Arg Pro Pro Lys
355 360 365

cct cag gag gac ggg caa ccc tecc cca gtt cct tece tte agg gtg gec 1152
Pro Gln Glu Asp Gly Gln Pro Ser Pro Val Pro Ser Phe Arg Val Ala
370 375 380

tgg aca gag aag aat gat ggc cag agg gct ccc ctt gec aat aac cte 1200
Trp Thr Glu Lys Asn Asp Gly Gln Arg Ala Pro Leu Ala Asn Asn Leu
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385

ccce
Pro

ctg
Leu

acc
Thr

att
Ile

ccc
Pro

gaa
Glu

ctgtctccac
gaaacacact
ctagccccat
cccatctaag
caacgttggce
gccttacagce
tgtggtgacc
agcaa

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

12
423
PRT
Homo

<400> 12

Met Val Pro
1

Thr Glu Pro

Ala val
35

Asp

Leu

Phe Ser

50
Ser Gln Asn
65
Ile

Ile Val

Phe Lys Asn

Ala Val
115
Arg

Leu

Val
130
Val

Leu
His Ser
145
Thr

Leu Thr

Leu Lys Pro

Ile Thr
195
Phe

Trp

Leu
210
Pro

Lys

Leu
225
Leu

Asp

Ala Thr

vVal Ala Tyr

Gly val

275

Asp

/073983

390

tcc
Ser

caa
Gln
405

gtg
val
420

acg
Thr

ctgaggcagg
cctgcagaag
gtgatgtgaa
aaacactggg
ccagatgggg
ccttectact
cagatgcaca

sapiens

His Leu
5
His Glu
20
Pro Asn

Trp Gln

Pro Thr

Phe Ser
85

Gln Arg
100
Ala Asp

Phe Val

Arg Phe

cte
Leu

atg
Met

Leu
Gly
Ala
Asn
val
70

Leu
Met
Ile

Asn

Ala

Ser *

gaaagagagc
gctgtaggac
aactaaaagg
aggcacagca
gctgaatcat
agactgagca
gagctctget

Leu Leu

Arg Ala
His
40

val

Ser

Phe
55
Lys Ala

Phe Gly

His Ser
Ile
120
Thr

Met

Ser
135

Gln Tyr

150

Ala Ile
165
Arg Ile
180
Met Ala

Thr Phe

Phe Pro

Ala

Ser

Thr

Lys

Glu

vVal Asp

Ile Thr

Phe
200
Ser

Phe

Tyr
215

Pro Ala

230

Phe Ile
245
Ala Arg
260

Thr Thr

Leu

val

Glu

Leu Tyr

Ala Lys

Gln Tyr

280

Cys
Asp
25

Phe
Gly
Leu
Asn
Ala
105
Thr
Trp
Cys
Arg
Lys
185
Ser
Glu
ASp
Ile
Lys

265
Phe

395

410

ctattctcac
tcttgaattc
caccaccaac
gcctgtatcet
tcaactgecet
tccecgaagga
tgaaacaggt

Leu Leu
10
Glu Gln

Phe Ser

Arg Arg
Ile
75

Leu

Leu

val
90
Thr Ser

Leu Leu

Ile Phe
Leu
155
Gln

Ser

His
170
Gly Vval

Leu Pro

Asp Ile
Phe
235
Pro

Leu

Leu
250

Leu Trp

Ala Leu

-2 -

acatgatctt
ctaggaaact
tagacatgtg
ctgaggaaga
ccatctgtgg
gacctaaatc
acacgggcca

Pro Leu Val
Glu
30

Asn

Ser Ala

Asn
45
Tvr

Trp

Arg
60
val

Gly

Ala Tyr

val Cys His
Ile
110

Pro

Leu Phe

Thr
125
Lys

Asn
Gly Gly
140
His

vVal Ser

val Ile Met
Ile
190

Ile

Ile Tyr
Ala
205
Arg

His

val
220
Trp

Ser

Lys Tyr

Leu Leu Ile
Asn
270

Lys

Leu Cys

Arg Arg

285

PCT/US03/04816

400

cag tct ggg aag aca gac ctg tca tct gtg
Gln Ser Gly Lys Thr Asp Leu Ser Ser Val

415

agt tag aagaggttgg gaagagggag tgggaggggt

cagagtgctg
gtccagecte
ttcataaatt
ggagcgagga
ggcagctgcet
atactttggy
gggaaatgcc

Arg Ala
15
Ala Ala

Tyr Thr

Ala Glu
Phe
80

Ile

Ser

val
95
val Asn

Phe Thr

Met Cys

Ala Leu
160
His Pro
175
Ala Val

Cys Gln

Leu Cys

Leu Asp
240
Ile Ser
255
Met Ile

Lys Lys

1248

1302

1362
1422
1482
1542
1602
1662
1722,
1727
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Lys Thr Ile Lys Met Leu Met Leu Val val Val Leu Phe Ala Leu Cys
290 295 300
Trp Phe Pro Leu Asn Cys Tyr Val Leu Leu Leu Ser Ser Lys Val Ile
305 310 315 320
Arg Thr Asn Asn Ala Leu Tyr Phe Ala Phe His Trp Phe Ala Met Ser
325 330 335
Ser Thr Cys Tyr Asn Pro Phe Ile Tyr Cys Trp Leu Asn Glu Asn Phe
340 345 350
Arg Ile Glu Leu Lys Ala Leu Leu Ser Met Cys Gln Arg Pro Pro Lys
355 360 365
Pro Gln Glu Asp Gly Gln Pro Ser Pro Val Pro Ser Phe Arg Val Ala
. 370 375 380
Trp Thr Glu Lys Asn Asp Gly Gln Arg Ala Pro Leu Ala Asn Asn Leu
385 390 395 400
Leu Pro Thr Ser Gln Leu Gln Ser Gly Lys Thr Asp Leu Ser Ser Val
405 410 415
Glu Pro Ile Val Thr Met Ser
420

<210> 13

<211> 1968

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (73)...(1176)

<400> 13
cgcagggcca cagcagctca geeogecggtyg ccccctcecgga aaccatgacc cccggegegyg 60
gcccatggag cc atg gec tat agg gtc ctg gge cgc geg ggg cca cct cag 111
Met Ala Tyr Arg Val Leu Gly Arg Ala Gly Pro Pro Gln
1 5 10

ccg cgg agg gcg cgc agg ctg ctc tte gece tte acg cte teg cte tce 159
Pro Arg Arg Ala Arg Arg Leu Leu Phe Ala Phe Thr Leu Ser Leu Ser
15 20 25 ‘

tgc act tac ctg tgt tac age ttc ctg tgc tge tge gac gac ctg ggt 207
Cys Thr Tyr Leu Cys Tyr Ser Phe Leu Cys Cys Cys Asp Asp Leu Gly
30 35 40 45

cgg agc cgc ctc ctc ggec gocg cct cge tge cte cge gge ccc agce gceg 255
Arg Ser Arg Leu Leu Gly Ala Pro Arg Cys Leu Arg Gly Pro Ser Ala
50 55 60

gge ggc cag aaa ctt ctc cag aag tcc cge cecc tgt gat cce tecec ggg 303
Gly Gly Gln Lys Leu Leu Gln Lys Ser Arg Pro Cys Asp Pro Ser Gly
65 70 75

ccg acg ccc agc gag ccc age gct ccc age gcg cce gee gec gec gtg 351
Pro Thr Pro Ser Glu Pro Ser Ala Pro Ser Ala Pro Ala Ala Ala Val
80 85 90

cce gcec cct cge cte tece ggt tce aac cac tce gge tca ccc aag ctg 399
Pro Ala Pro Arg Leu Ser Gly Ser Asn His Ser Gly Ser Pro Lys Leu
95 100 105

ggt acc aag cgg ttg ccc caa gcc ctc att gtg gge gtg aag aag 999 447
Gly Thr Lys Arg Leu Pro Gln Ala Leu Ile Val Gly val Lys Lys Gly

- 23 .



WO 03/073983 PCT/US03/04816

110 115 120 125

ggc acc cgg gcc gtg ctg gag ttt ate cga gta cac ccg gac gtg cgg 495
Gly Thr Arg Ala Val Leu Glu Phe Ile Arg Val His Pro Asp Val Arg
130 135 140

gce ttg ggc acg gaa ccc cac ttc ttt gac agg aac tac gge cgc ggg 543
Ala Leu Gly Thr Glu Pro His Phe Phe Asp Arg Asn Tyr Gly Arg Gly
145 150 155

ctg gat tgg tac agg agc ctg atg ccc agg acc ctc gag age cag atc 591
Leu Asp Trp Tyr Arg Ser Leu Met Pro Arg Thr Leu Glu Ser Gln Ile
160 165 170

acg ctg gag aag acg ccc agc tac ttt gtc act caa gag gct cct cga 639
Thr Leu Glu Lys Thr Pro Ser Tyr Phe Val Thr Gln Glu Ala Pro Arg
175 180 185

cgc atc ttc aac atg tce cga gac acc aag ctg atc gtg gtt gtg cgg 687
Arg Ile Phe Asn Met Ser Arg Asp Thr Lys Leu Ile Val val Vval Arg
190 195 200 205

aac cct gtg acc cgt gece atc tet gat tac acg cag aca ctc tecc aag 735
Asn Pro Val Thr Arg Ala Ile Ser Asp Tyr Thr Gln Thr Leu Ser Lys
210 215 220

aag ccc gac atc ccg acc ttt gag gge ctc tec tte cge aac cge ace 783"
Lys Pro Asp Ile Pro Thr Phe Glu Gly Leu Ser Phe Arg Asn Arg Thr
225 230 235

ctg ggc ctg gtg gac gtg tecg tgg aac gcc atc cge atc gge atg tac 831
Leu Gly Leu Val Asp Val Ser Trp Asn Ala Ile Arg Ile Gly Met Tyr
240 245 250

gtg ctg cac ctg gag agc tgg ctg cag tac ttc ccg cta gect cag att 879
Val Leu His Leu Glu Ser Trp Leu Gln Tyr Phe Pro Leu Ala Gln Ile
255 260 265

cac ttc gtc agt ggc gag cga ctc atc act gac ccg gee gge gag atg 927
His Phe Val Ser Gly Glu Arg Leu Ile Thr Asp Pro Ala Gly Glu Met
270 275 280 285

ggg cga gtc cag gac ttc ctg ggc att aag aga tte atc acg gac aag 975
Gly Arg Val GIn Asp Phe Leu Gly Ile Lys Arg Phe Ile Thr Asp Lys
290 295 300

cac ttc tat ttc aac aag acc aaa gga ttc cct tge ttg aaa aaa aca 1023
His Phe Tyr Phe Asn Lys Thr Lys Gly Phe Pro Cys Leu Lys Lys Thr
305 310 315

gaa tcg agc ctc ctg cct cga tge ttg gge aaa tca aaa ggg aga act 1071
Glu Ser Ser Leu Leu Pro Arg Cys Leu Gly Lys Ser Lys Gly Arg Thr
320 325 330

cat gta cag att gat cct gaa gtg ata gac cag ctc cga gaa ttt tat 1119
His Val Gln Ile Asp Pro Glu Val Ile Asp Gln Leu Arg Glu Phe Tyr
335 340 345

aga ccg tat aat atc aaa ttt tat gaa acc gtt ggg cag gac ttc agg 1167

Arg Pro Tyr Asn Ile Lys Phe Tyr Glu Thr vVal Gly Gln Asp Phe Arg
350 355 360 365
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tgg gaa taa gcccacgaaa ggaaagggct ctcaagggcect cttctgetca

Trp Glu *

tctettecgt
gccececttte
agaccagaga
ctggcacgtce
attgctttaa
gttgctatga
tccaagtggc
atgggagacc
gaaagcacct
ttcagagccet
ttctcecetge
acgagctttce
tctctegtgt

gagatttgct
ccaacttgag
gtctctgcceca
cagtaaattc
gaagagtgaa
acacagcagt
atgtatcttc
atcctcagee
ccggecacte
atggtctcaa
tccectgtgga
atgttcagca
ccttaaaaaa

cccagaccct
ttgcatcatc
ctagttttca
cagaatcatt
tgttccaatg
cggtcectgt
cctctgaget
ctcctcagac
ctgggagaca
ctgtgcttga
caaaagcaca
tgcaatggaa
aaaaaaaaaa

cttatctecce
ttggaaccag
tcagtctgtt
ctecctttctg
atgatagata
cattgtccac
tcatttctte
cttatcaatt
gaccctttgy
aaaacactgt
taattctget
tcatgcttgt
aa

tccaacaaac
gaagcccagce
caagcaaagt
cccataaagg
ttataagcga
ccaggagtgg
aagatgctcet
cattgagaga
tgatgaaata
ctctgaaaac
gttacgggta
ccatgtgaaa

PCT/US03/04816

cctggctceca
taaagccaag
tgatctgete
gccttggaga
cgatggttet
ccttgttaat
gggtggtggyg
ttgcaaagct
aaccagtgac
aactttgtga
ctttgctcat
taaatatggce

1216

1276
1336
1396
1456
1516
1576
1636
1696
1756
1816
1876
1936
1968

<210> 14
<211> 367
<212> PRT
<213> Homo sapiens
<400> 14
Met Ala
1
Ala

Ala Tyr Arg Val Leu Gly Arg Gly Pro Pro Gln Pro Arg

15
Thr

Arg

Phe Ala Phe Thr

25
Cys

Leu Leu Ser Leu Ser

20
Ser

Arg Arg Leu Cys

30
Arg

Tyxr

Leu Cys Tyr Phe Leu Leu Ser

35
Gly

Gly
45
Ala

Cys
40
Leu

Cys Asp Asp Arg

Ala Ser Gly Gly Gln

60
Ser

Leu Pro Pro
50

Leu

Leu Arg Cys
55

Arg

Arg Gly

Leu Gln Pro Thr Pro

80
Pro

Pro Gly Pro
75

Ala

Ser
70
Pro

Lys
65
Ser

Lys Cys Asp

Glu Ala Ala
95

Thr

Ala Ala val
90

Ser

Ala
85
Ser

Pro Ser Ser Pro Pro

Gly
105
Gly

Gly
110
Gly

Arg Leu Ser Gly Asn His Ser Pro Leu

100
Gln

Lys Lys

val Thr
120
val

Pro Ala Leu Ile val

115
Leu

Arg Leu Gly
125

Arg

Lys Lys Arg

Ala val Ala Leu

140
Arg

vVal Ile His
130

Glu

Glu Phe Arg
135

Asp

Pro Asp Gly
Thr
145

Tyxr

Pro Phe Asn Leu

150
Pro

His Phe Arg Tyr Gly Gly

155
Ser

Asp Trp
160
Thr Glu Glu
170

Glu

Met Gln Thr
165

Tyxr

Ile Leu
175

Ile

Arg Ser Leu Arg Leu

Thr Gln
185
Ile

Thr Phe Val Ala Pro Arg Phe

190
Asn

Ser
180
Arg

Lys Pro Arg

Thr Leu val val val Pro Val

200
Thr

Ser
195
Ala

Asn Met Asp Lys Axrg

205

Thr Arg Ile Gln Thr Lys Pro

210
Pro

Tyr
215
Leu

Ser AsSp
220

Arg

Ser Asp Leu Lys

Ile Phe
225
Val

Thr Thr Leu
240

His

Phe Glu Gly Ser Leu

230
Asn

Asn Gly
235

Gly

Arg

Val Ala Ile Ile

250
Leu

Val Leu
255

Phe

ASp Ser Trp Arg Met Tyr

245

Glu Leu Gln Phe His Val

270
Gly

Pro Ala Gln Ile

265
Pro

Leu Ser Trp Tyr

260

Ser Gly Glu Arg Leu Ile Thr Asp Ala Gly Glu Met Arg Val
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275

Gln Asp Phe
290

Phe Asn

305

Leu

Lys

Leu Pro

Ile Asp Pro

Ile Lys

Asn
- 355

<210> 15

<211> 2572
<212> DNA
<213> Homo

<220>

<221>
<222>

CDS
(325)

<400> 15

gcgccgeccyg
cccggggcgg
ccgggecagcec
gtgctgaagg
tcecececgaage
gaggccceccg

Leu Gly

Thr Lys

Ile

Gly

280
Lys Arg
295

Phe Pro

310

Arg Cys
325
Glu val
340

Phe Tvr

sapiens

...(2136)

cccgegectt
ggccgcgece
ctctgegcecte
gacagctccg
cgaagctgaa
ctgcagccgt

Leu

Ile

Glu

Gly Lys

Asp Gln

Val
360

Thr

cececgecgec
tctgageggyg
tgggggaccc
gccgagecce
gccecaggecce

Phe Ile Thr

Cys Leu Lys

315

Ser Lys Gly
330

Leu Arg Glu

345

Gly Gln Asp

ccceggegec
ggatgccgge
ccggcggccyg
gcagcccecg
gggcggggat

285
Asp Lys
300
Lys Thr

Arg Thr

Phe Tyr

350
Trp

Phe Arg

365

cceggeeece
cgegececege
tggcceggeg
cagccecggyg
gctggggatyg

gtte atg gecg gtg gce agg aag atc

His

Glu

His

Arg

PCT/US03/04816

Phe Tvyr
Ser
320
Gln

Ser

Val
335

Pro Tyr

Glu

ctcaccgete
gaccccagcce
cgctgagetg
cggctcatgg
cccecgegggt
cga act

60

120
180
240
300
351

Met Ala Val Ala Arg Lys Ile
1 5

Arg Thr

ttc 399

Phe

tcc
Ser
25

ctg
Leu

ttg
Leu
10

tte
Phe

atc
Ile

atc
Ile
15

ctg
Leu

acg
Thr

aac
Asn

ctyg
Leu

gtc
val

gtg
val

gtg
val

gtg
val

ggc
Gly
20
atc 447 -
Ile
40

ctc
Leu

tcce
Ser

tac
Tvyr

tgc
Cys

ctg
Leu
30

gtg
val

gtg
val

gtg
val

cgce
Arg

cag
Gln

ggc
Gly

cgce
Arg

cag
Gln
35

gag
Glu

cgce
Arg

agc 495

Ser

cac
His

ctg
Leu

gtg
Val

gtg
val

ggc
Gly

gac
Asp

cgc
Arg
45

cgyg
Arg

cgce
Arg

agc
Ser

cga
Arg
50

gce
Ala

aag
Lys

ggc
Gly
55

acg
Thr

atc 543

Tle

gac
Asp

ctg
Leu

cac
His

cgt
Arg
60

gtg
val

ggg
Gly

ctg
Leu

ctg
Leu
70

gag
Glu

gee
Ala

cag
Gln
65

cge
Arg

gac
Asp

gag
Glu

gag
Glu

atc 591
Tle

85

tac
Tyr
75

ctt
Leu

ccc
Pro

ctc
Leu

gtc
val

aac
Asn

cag
Gln

aac
Asn

gece
Ala

aag
Lys

ctg
Leu

gtg
Val

ggc
Gly
80

ggc
Gly

gag
Glu

cca 639

Pro

ttg
Leu

acc
Thr

ctg
Leu

cgt
Arg

gat
Asp
105

ggc
Gly

gcg
Ala
100

gce
Ala

ggt
Gly

ggg
Gly
920

gga
Gly

ctg
Leu

ggc
Gly

ggc
Gly
95

cag
Gln

tat
YT

tac 687

Tyr

gac
Asp

tac
Tyr

ggc
Gly

cag
Gln

aag
Lys

gag
Glu
115

gct
Ala

gag
Glu

aac
Asn
120

ggc
Gly

gag
Glu

gaa
Glu

gcg
Ala
110

ggc
Gly
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cag ctc agc gac cgc atc tce cte gat cgg age atc ccc gac tac cgg 735
Gln Leu Ser Asp Arg Ile Ser Leu Asp Arg Ser Ile Pro Asp Tyr Arg
125 130 135

ccc aga aag tgc aga cag atg agc tac gcc cag gac ctg ccc cag gtc 783
Pro Arg Lys Cys Arg Gln Met Ser Tyr Ala Gln Asp Leu Pro Gln Val
140 145 150

tce gtg gte ttc atc ttec gte aat gag gcg ctg tecg gte ate ctg cge 831
Ser Val Val Phe Ile Phe Val Asn Glu Ala Leu Ser Val Ile Leu Arg
155 160 165

tce gtg cac agc gtg gtc aac cac acg ccc tec cag cte ctec aag gag 879
Ser Val His Ser Val Val Asn His Thr Pro Ser Gln Leu Leu Lys Glu
170 175 180 185

gtc atc ctg gtg gac gac aac agt gac aac gtg gaa ctc aag tte aat 927
Val Ile Leu Val Asp Asp Asn Ser Asp Asn Val Glu Leu Lys Phe Asn
190 195 200

ctg gac cag tac gtc aac aag cgg tac cca ggc ctc gtg aag att gtc 975
Leu Asp Gln Tyr Val Asn Lys Arg Tyr Pro Gly Leu Val Lys Ile Val
205 210 215

cgc aac agc cgg cgg gaa gga ctg atc cgc gcg cgg ctg cag ggc tgg 1023
Arg Asn Ser Arg Arg Glu Gly Leu Ile Arg Ala Arg Leu Gln Gly Trp
220 225 230

aag gcg gec acc gec cca gte gte gge tte ttt gat gecc cac gte gag 1071
Lys Ala Ala Thr Ala Pro Val Val Gly Phe Phe Asp Ala His Val Glu
235 240 245

ttc aac acg ggc tgg gcc gag ccc gca ctg tcg cgg atc cga gag gac 1119
Phe Asn Thr Gly Trp Ala Glu Pro Ala Leu Ser Arg Ile Arg Glu Asp
250 255 260 265

cgg cgt cgc atc gtg ctg cca gece atc gac aac atc aag tac agc acg 1167
Arg Arg Arg Ile Val Leu Pro Ala Ile Asp Asn Ile Lys Tyr Ser Thr
270 275 280

ttt gag gtg cag cag tat gcg aac gcc gee cat gge tac aac tgg gge 1215
Phe Glu Vval Gln Gln Tyr Ala Asn Ala Ala His Gly Tyr Asn Trp Gly
285 290 295

ctc tgg tge atg tac atc atc ccc ccg cag gac tgg ctg gac cge ggce 1263
Leu Trp Cys Met Tyr Ile Ile Pro Pro Gln Asp Trp Leu Asp Arg Gly
300 305 310

gac gag tca gca ccc atc agg acc cca gec atg atc ggce tge tec tte 1311
Asp Glu Ser Ala Pro Ile Arg Thr Pro Ala Met Ile Gly Cys Ser Phe
315 320 325

gta gtg gac cgc gag tac ttc gga gac att ggg ctg ctg gac ccc gge 1359
Val Val Asp Arg Glu Tyr Phe Gly Asp Ile Gly Leu Leu AsSp Pro Gly
330 335 340 345

atg gag gtg tat ggc ggc gag aac gta gaa ctg gge atg agg gtg tgg 1407
Met Glu Val Tyr Gly Gly Glu Asn Val Glu Leu Gly Met Arg Val Trp
350 355 360
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cag
Gln

atc
Ile

aag
Lys

tcc
Ser
410

gac

Asp

tgt
Cys

gtc
val

agt
Ser

ctc
Leu
490

gac

Asp

gac

Asp

aag

Lys

acc
Thr

gtg
val
570

agyg
Arg

WO 03/073983

tgt
Cys

gag
Glu

cgc
Arg
395

cac

His

tte
Phe

cge
Arg

tac
Tyr

gee
Ala
475

tac

Tyr

ggc
Gly

tcec
Ser
aag
Lys
cag

Gln
555

gag
Glu

tgc
Cys

ggc
Gly

cgce
Arg
380

aac

Asn

gtg
val

ggg
Gly

agc
Ser

aac
Asn
460

tac

Tyxr

ccc
Pro

ctg
Leu

aag
Lys
tgt

Cys
540

agt

Ser

atg
Met

tcg
Ser

ggc
Gly
365

acc
Thr

gce
Ala

tac
Tyr

gac
Asp

ttec
Phe
445

aac
Asn

tgt
Cys

tgc
Cys

ctg
Leu

tgt
Cys
525

gag

Glu

ggc
Gly

tecce
Ser

ggg
Gly

agc
Ser

agg
Arg

ctg
Leu

atg
Met

gtg
val
430

aag

Lys

acc
Thr

ctg
Leu

cac
His

cag
Gln
510

ctyg

Leu

gat

Asp

ccc
Pro

aaa
Lys

cag
Gln
590

atg
Met

aag
Lys

cgc
Arg

gcc
Ala
415

tct
Ser

tgg
Trp

ctc
Leu

gac
Asp

ggg
Gly
495

ctg
Leu

gtg
val
gtg

val

att
Ile

gat
ASp
575

aag
Lys

gag
Glu

ccc
Pro

gcc
Ala
400

togg
Trp

gag
Glu

tac
Tyr

acg
Thr

cag
Gln
480

atg
Met

ggg
Gly

gat
Asp

gcg

Ala

gtg
val
560

gcc
Ala

tgg
Trp

gtg
val

tac
Tyr
385

gce
Ala

aac
Asn

agg
Arg

ctg
Leu

tac
Tyr
465

gga
Gly

tce
Ser

cct
Pro

gac
Asp

cgg

Arg
545

agc

Ser

aac
Asn

atg
Met

ctg
Leu
370

aac
Asn

gag
Glu

atc
Ile

ctg
Leu

gag
Glu
450

gga
Gly

gcg
Ala

tce
Ser

ctg
Leu

ggc
Gly
530
cca
Pro

cgg
Arg

ttt
Phe

atc
Ile

cce
Pro

aac
Asn

gtg
val

ccc
Pro

gcc
Ala
435

aac
Asn

gag
Glu

gag
Glu

cag
Gln

ggc
Gly
515

acg
Thr
aca
Thr

gece
Ala

999
Gly

aga
Arg
595
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tgc
Cys

gac
Asp

tgg
Trp

atg
Met
420

ctg
Leu

gtg
Val

gtg
val

gac
Asp

¢tg
Leu
500

tece
Ser

ggc
Gly
cag
Gln

acyg
Thr

ctc
Leu
580

aac
Asn

tece
Ser

att
Ile

atg
Met
405

teg

Ser

cgt
Arg

tac
Tyr

aga
Arg

ggc
Gly
485

gtg
val

aca
Thr

cgce
Arg

cgg

Arg

ggc
Gly
565

cgg
Arg

tgg
Trp

cgc
Arg

gac
Asp
390

gat
Asp

aac
Asn

cag
Gln

ccyg
Pro

aac
Asn
470

gac

Asp

cgg
Arg

gce
Ala

atg
Met
ctg

Leu
550

cgce

Arg

ctg
Leu

atc
Ile

gtg
val
375

tac

Tyr

gac
Asp

cca
Pro

agg
Arg

gag
Glu
455

agc

Ser

cgg
Arg

tac
Tyr

ttc
Phe

ccc
Pro
535

tgg

Trp

tgc
Cys

gtyg
val

aaa
Lys

gce
Ala

tac
Tyr

tte
Phe

jejee]
Gly

ctg
Leu
440

atg
Met

aaa
Lys

gcg
Ala

agc
Ser

ttg
Leu
520

acc
Thr
gac
Asp

ctg
Leu

gta
val

cac
His
600

cac
His

gcce
Ala

aag
Lys

gtg
val
425

aag

Lys

agg
Arg

gcc
Ala

atc
Ile

gct
Ala
505

cct

Pro

ctg

Leu

ttc

Phe

gag
Glu

cag
Gln
585

gca
Ala

PCT/US03/04816

1455

1503

1551

1599

1647

1695

1743

1791

1839

1887

1935

1983

2031

2079

2127



WO 03/073983

cgg cac tga ccccacctcec geccggaccce ccacagacct cgggaaggceg

Arg His *

ctgggccgag
gctctatgtg
gtgtcaccca
gggcgtctgg
caggctgctyg
ggccaagccce
atgctccaag

ccagtgtggce
cggccaggac
ctgcatctgg
ggacagtgat
ggacagccgc
cggaccatgce
cagcctcecee

tgagtgaccg
agcagaggct
agtacagctt
gccaactcaa
cgcctctgea
accaggctgce
cagcacttgc

gggtgtgcec
gaggggccgyg
ctcctaggac
acacgtgccet
tgtaccacag
accctggtgt
ggccgce

ggcagacaca
ggtgtggctyg
aggcggctcet
tctccacggt
cceeccacge
cttececaccecyg

PCT/US03/04816

gcaggacagg
agtgaccagg
acccgaggga
atctcctgge
cccataggga
caggcctecec

2176

2236
2296
2356
2416
2476
2536
2572

<210> 16
<211> 603
<212> PRT
<213> Homo sapiens
<400> 16
Met Ala Val Ala Arg
1 5
Val Phe Val Gly Ile
20
Glu

Ile Thr Ile
15

Gln

Leu Leu Thr Val Asn Leu

10
val

Lys
val Leu
30

Arg

Ser
25
val

Leu Tyr Cys Arg Gly

Gln
35
His

Ile vVal
40

Thr

Arg Ser Leu Val Arg Ser Gly Asp Arg

45
Glu

Arg

Ala val Gly Ala Ile

55
Glu

Ser Arg Leu Gly Leu

50
Arg

Lys Asp Arg
Gln
65

Leu

Leu Glu val val Asn Gln Leu Asn

70
Gly

Leu Asp His Tyr

75
Pro

Gly
Ala Ile
85

Ala

Leu Val Glu Gly Gly Gln

95
Glu

Lys Pro Gly Leu

90
Asp

Gly

Ala
100
Glu

Gln Glu Ala
110

Arg

Gly Leu Thr Leu Asp Gly

105
Ala

Gly Arg Gly
Glu Gln
115

Arg

Gly Asn Leu Ser Ile Ser

120
Tyr

Lys Tyr Tyr Tyr Asp

125

Leu Asp Ser Ile Pro Pro Cys Gln Met

130
Tyr

Asp
135
Pro

Arg Arg Lys
140

val

Arg

Ala Gln Gln Val val

155
val

Phe Phe Val
160

Asn

Leu Ser Ile
150

val

Ser
145
Asn

Asp

val
175

Glu Ala Ile Ser His Ser Val

170

Ser
165

Leu Leu Arg

Thr Gln Glu val

185
Asn

Pro Ser Lieu Leu Val Ile Asn

180
Val

His Lys Leu Asp
190

Val

Asp
Glu Phe
200
Ile

Asn Gln
195

Pro

Ser Asp Leu Lys Leu Asp Tyr Asn

205
Arg

Lys

vVal val Ser Glu

220
Ala

Arg Tyr Gly Leu Asn

210
Ile

Lys
215
Gln

Arg Arg Gly

Ala val
240
Glu

Ala Thr Ala
235

Asn

Leu Pro
230

Ala

Leu
225
Val

Arg Arg Gly Trp Lys

Ala
255
Leu

Phe Phe val Glu Phe Tfp

250
Arg

Gly Asp His Thr Gly

245

Ala Leu Arg Ile Glu val

270
Gln

Ser Ile Pro
260

Asn

Pro Arg Asp
265

Thr

Arg Arg

Ala Ile Asp Ala

275
Ala

Ile Gln
285

Met

Ser Phe Glu Vval

280
Trp

Lys Tyr Tyr
Ala
290

Pro

Asn Asn Ile Ile

295
Asp

His Gly Tyr Gly Leu Trp Cys

300
Ser

TYyr
Pro Gln
305

Thr Pro

Glu Ala Ile
315

Val

Leu Pro
310

Gly

Asp Arg
320

Phe

Trp Arg Gly Asp

Ala Met Ile Cys Ser Phe Val Asp Arg Glu Tyr
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325 330 335
Gly Asp Ile Gly Leu Leu Asp Pro Gly Met Glu Val Tyr Gly Gly Glu
340 345 350
Asn Val Glu Leu Gly Met Arg Val Trp Gln Cys Gly Gly Ser Met Glu
355 360 365
Val Leu Pro Cys Ser Arg Val Ala His Ile Glu Arg Thr Arg Lys Pro
370 375 380
Tyr Asn Asn Asp Ile Asp Tyr Tyr Ala Lys Arg Asn Ala Leu Arg Ala
385 390 395 400
Ala Glu Val Trp Met Asp Asp Phe Lys Ser His Val Tyr Met Ala Trp
405 410 415
Asn Ile Pro Met Ser Asn Pro Gly Val Asp Phe Gly Asp Val Ser Glu
420 425 430
Arg Leu Ala Leu Arg Gln Arg Leu Lys Cys Arg Ser Phe Lys Trp Tyr
435 440 445
Leu Glu Asn Val Tyr Pro Glu Met Arg Val Tyr Asn Asn Thr Leu Thr
450 455 460
Tyr Gly Glu Val Arg Asn Ser Lys Ala Ser Ala Tyr Cys Leu Asp Gln
465 470 475 480
Gly Ala Glu Asp Gly Asp Arg Ala Ile Leu Tyr Pro Cys His Gly Met
485 490 495
Ser Ser Gln Leu Val Arg Tyr Ser Ala Asp Gly Leu Leu Gln Leu Gly
500 505 510
Pro Leu Gly Ser Thr Ala Phe Leu Pro Asp Ser Lys Cys Leu Val Asp

515 520 525
Asp Gly Thr Gly Arg Met Pro Thr Leu Lys Lys Cys Glu Asp Val Ala
530 535 540
Arg Pro Thr Gln Arg Leu Trp Asp Phe Thr Gln Ser Gly Pro Ile Val
545 550 555 560
Ser Arg Ala Thr Gly Arg Cys Leu Glu Val Glu Met Ser Lys Asp Ala
565 570 575

Asn Phe Gly Leu Arg Leu Val Val Gln Arg Cys Ser Gly Gln Lys Trp

' 580 585 590
Met Ile Arg Asn Trp Ile Lys His Ala Arg His

: 595 600

<210> 17

<211> 3553

<212> DNA

<213> Homo ‘sapiens

<220>
<221> CDS
<222> (278)...(3244)

<400> 17

gacccacgceg tccgctceceee cgtgtgecgge accgeccacag tctgggcage ggecggecggg 60
ggagcegectac taccatgaac tgcctggtce tcctccccag agetgetcat cecgggteggg 120
ctggagacac agtcagggga ccccgtcgec gecgecgcgce cccctettet tteggetcaa 180
tcttectette caccttttee tecectettecect ccaccttett tgecctgecate ceccecctece 240
ccgecegegga tcctggecge tgetctceccag acccagg atg ccg ggg gge aag aga 295

Met Pro Gly Gly Lys Arg
1 5

ggg ctg gtg gca ccg cag aac aca ttt ftg gag aac atc gtc agg cgce 343
Gly Leu Val Ala Pro Gln Asn Thr Phe Leu Glu Asn Ile Val Arg Arg
10 15 20

tce agt gaa teca agt tte tta ctg gga aat gecc cag att gtg gat tgg 3901

- 30 -



Ser

cct
Pro

cga
Arg
55

gaa
Glu

aac
Asn

acc
Thr

gaa
Glu

aaa
Lys
135

cga
Arg

acg
Thr

gaa
Glu

gcg
Ala

act
Thr
215

atg
Met

tgg
Trp

gtt
val

WO 03/073983

Ser

gta
val
40

gct
Ala

ttg
Leu

tac
Tyr

cct
Pro

aag
Lys
120

cag
Gln

ttg
Leu

cCa
Pro

gtt
val

cca
Pro
200

act
Thr

gtt
val

ctg
Leu

tta
Leu

Glu
25

gtt
val

gac
Asp

act
Thr

gaa
Glu

gtt
val
105

gtg
val

cca
Pro

aca
Thr

atg
Met

ctt
Leu
185

aag

Lys

tgg
Trp

cct
Pro

gta
val

aat
Asn

Ser

tat
Tyr

gtc
val

gac
Asp

tca
Ser
90

tag
Trp

gtce
Val

ata
Ile

cgg
Arg

aat
Asn
170

cag
Gln

acy
Thr

gat
Asp

tat
Tyr

ctg
Leu
250

ttt
Phe

Ser

agt
Ser

atg
Met

aag
Lys
75

aac
Asn

ttt
Phe

ttg
Leu

gag
Glu

gct
Ala
155

aaa
Lys

ctyg
Leu

cca
Pro

tgg
Trp

aat
Asn
235

gat
Asp

cac
His

Phe

aat
Asn

cag
Gln
60

aag
Lys

tgc
Cys

tat
Tyxr

ttc
Phe

gat
Asp
140

ttg
Leu

aca
Thr

gga
Gly

cca
Pro

gtg
val
220

gtt
val

agt
Ser

acg
Thr

Leu

gac
Asp
45

aaa
Lys

acce
Thr

ttt
Phe

atg
Met

ctg
Leu
125

gat
Asp

aca
Thr

gag
Glu

tca
Ser

cac
His
205
att
Ile

tcc
Ser

gtg
val

act
Thr

Leu
30

ggt
Gly

agce
Ser

att
Ile

gaa
Glu

caa
Gln
110

tgt
Cys

tca
Ser

aat
Asn

gtg
val

gat
Asp
190

att
Ile

tta
Leu

ttc
Phe

gtg
val

ttc
Phe

Gly

ttt
Phe

agc
Ser

gag
Glu

gtt
val
95

att
Ile

act
Thr

aca
Thr

agc
Ser

gtc
Val
175

atc
Ile

att
Ile

att
Ile

aaa
Lys

gac
Asp
255

gtg
vVal

Asn

tgt
Cys

act
Thr

aaa
Lys
80

ctt
Leu

gca
Ala

ttc
Phe

aaa
Lys

cga
Arg
160

cat
His

ctt
Leu

tta
Leu

ctt
Leu

aca
Thr
240

gtt
val

gg9
Gly

- 31 -

Ala

aaa
Lys

tgc
Cys
65

gtc
val

ctg
Leu

cca
Pro

aag
Lys

ggt
Gly
145

agt
Ser

aaa
Lys

cct
Pro

cat
His

acc
Thr
225

aag

Lys

att
Ile

ccc
Pro

Gln

ctc
Leu
50

agt
Ser

agg
Arg

tac
Tyr

ata
Ile

gat
Asp
130

tgg
Trp

gtt
val

cat
His

cag
Gln

tat
Tyr
210

ttc
Phe

cag
Gln

Lttt
Phe

ggt
Gly

Ile
35

tct
Ser

ttt
Phe

caa
Gln

aag
Lys

aga
Arg
115

att
Ile

acg
Thr

ttg
Leu

tca
Ser

tat
Tyr
195

tgt
Cys

tac
Tyr

aac
Asn

ctg
Leu

gga
Gly

val

gga
Gly

atg
Met

act
Thr

aaa
Lys
100

aat
Asn

acg
Thr

aaa
Lys

cag
Gln

aga
Arg
180

aaa
Lys

gct
Ala

acc
Thr

aac
Asn

gtt
val
260

gag
Glu

Asp

tat
VY

tat
VY

Tttt
Phe
85

aac
Asn

gaa
Glu

ttg
Leu

ttt
Phe

cag
Gln
165

cta
Leu

caa
Gln

ttt
Phe

gcc
Ala

ata
Ile
245

gac

Asp

gtc
val

Trp

cat
His

ggg
Gly
70

gac
Asp

aga
Arg

cat
His

ttc
Phe

gcc
Ala
150

cte
Leu

gct
Ala

gaa
Glu

aaa
Lys

att
Ile
230

gcc
Ala

atc
Ile

att
Ile

PCT/US03/04816

439

487

535

583

631

679

727

775

823

871

919

967

1015

1063

1111
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265 270 275

tet gac cct aag ctc ata agg atg aac tat ctg aaa act tgg ttt gtg 1159
Ser Asp Pro Lys Leu Ile Arg Met Asn Tyr Leu Lys Thr Trp Phe Val
280 285 290

atc gat ctg ctg tct tgt tta cct tat gac atc atc aat gcc ttt gaa 1207
Ile Asp Leu Leu Ser Cys Leu Pro Tyr Asp Ile Ile Asn Ala Phe Glu
295 300 305 310

aat gtg gat gag gga atc agc agt ctc ttc agt tct tta aaa gtg gtg 1255
Asn Val Asp Glu Gly Ile Ser Ser Leu Phe Ser Ser Leu Lys val val
315 320 325

cgt cte tta cga ctg ggce cgt gtg gct agg aaa ctg gac cat tac cta 1303
Arg Leu Leu Arg Leu Gly Arg Val Ala Arg Lys Leu Asp His Tyr Leu
330 335 340

gaa tat gga gca gca gtc cte gtg ctc ctg gtg tgt gtg ttt gga ctg 1351
@lu Tyr Gly Ala Ala Val Leu Val Leu Leu Val Cys Val Phe Gly Leu
345 350 355

gtg gcc cac tgg ctg gece tge ata tgg tat age atc gga gac tac gag 1399
Val Ala His Trp Leu Ala Cys Ile Trp Tyr Ser Ile Gly Asp Tyr Glu
360 365 370

gtc att gat gaa gtc act aac acc atc caa ata gac agt tgg ctc tac 1447
Val Ile Asp Glu Val Thr Asn Thr Ile Gln Ile Asp Ser Trp Leu Tyr
375 380 385 390

cag ctg gct ttg age att ggg act cca tat cgc tac aat acc agt gct 1495
Gln Leu Ala Leu Ser Ile Gly Thr Pro Tyr Arg Tyr Asn Thr Ser Ala
395 400 405

ggg ata tgg gaa gga gga ccc agc aag gat tca ttg tac gtg tcc tct 1543
Gly Ile Trp Glu Gly Gly Pro Ser Lys Asp Ser Leu Tyr val Ser Ser
410 415 420

ctce tac ttt acc atg aca agc ctt aca acc ata gga ttt gga aac ata 1591
Leu Tyr Phe Thr Met Thr Ser Leu Thr Thr Ile Gly Phe Gly Asn Ile
425 430 435

gct cct acc aca gat gtg gag aag atg ttt teg gtg get atg atg atg 1639
Ala Pro Thr Thr Asp Val Glu Lys Met Phe Ser Val Ala Met Met Met
440 445 450

gtt ggc tct ctt ctt tat gca act att ttt gga aat gtt aca aca att 1687
Val Gly Ser Leu Leu Tyr Ala Thr Ile Phe Gly Asn Val Thr Thr Ile
455 460 465 470

tte cag caa atg tat gcc aac acc aac .cga tac cat gag atg ctg aat 1735
Phe Gln Gln Met Tyr Ala Asn Thr Asn Arg Tyr His Glu Met Leu Asn
475 480 485

aat gta cgg gac ttc cta aaa ctc tat cag gtc cca aaa gge ctt agt 1783
Asn Val Arg Asp Phe Leu Lys Leu Tyr Gln Val Pro Lys Gly Leu Ser
490 495 500

gag cga gtc atg gat tat att gtc tca aca tgg tcc atg tca aaa ggc 1831

Glu Arg Val Met Asp Tyr Ile Val Ser Thr Trp Ser Met Ser Lys Gly
505 510 515
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att gat aca gaa aag gtc ctc tec atc tgt ccc aag gac atg aga gct 1879
Ile Asp Thr Glu Lys Val Leu Ser Ile Cys Pro Lys Asp Met Arg Ala
520 525 530

gat atc tgt gtt cat cta aac cgg aag gtt ttt aat gaa cat cct gct 1927
Asp Ile Cys Val His Leu Asn Arg Lys Val Phe Asn Glu His Pro Ala
535 | 540 545 550

ttt cga ttg gec age gat ggg tgt ctg cge gec ttg geg gta gag ttc 1975
Phe Arg Leu Ala Ser Asp Gly Cys Leu Arg Ala Leu Ala val Glu Phe
555 560 565

caa acc att cac tgt get cce ggg gac ctc att tac cat get gga gaa 2023
Gln Thr Ile His Cys Ala Pro Gly Asp Leu Ile Tyr His Ala Gly Glu
570 575 580

agt gtg gat gcc ctc tge ttt gtg gtg tca gga tcc ttg gaa gtc atc 2071
Ser Val Asp Ala Leu Cys Phe Val Val Ser Gly Ser Leu Glu Val Ile
585 590 595

cag gat gat gag gtg gtg gct att tta ggg aag ggt gat gta ttt gga 2119
@ln Asp Asp Glu Val vVal Ala Ile Leu Gly Lys Gly Asp Val Phe Gly
600 605 610

gac atc ttc tgg aag gaa acc acc ctt gcc cat gca tgt geg aac gtc 2167
Asp Ile Phe Trp Lys Glu Thr Thr Leu Ala His Ala Cys Ala Asn val
615 620 625 630

cgg gca ctg acg tac tgt gac cta cac atc atc aag cgg gaa gcc ttg 2215
Arg Ala Leu Thr Tyr Cys Asp Leu His Ile Ile Lys Arg Glu Ala Leu
635 640 645

ctc aaa gtc ctg gac ttt tat aca gct ttt gca aac tcc ttce tca agg 2263
Leu Lys Val Leu Asp Phe Tyr Thr Ala Phe Ala Asn Ser Phe Ser Arg
650 655 660

aat ctc act ctt act tgc aat ctg agg aaa cgg atc atc ttt cgt aag 2311
Asn Leu Thr Leu Thr Cys Asn Leu Arg Lys Arg Ile Ile Phe Arg Lys
665 670 675

atc agt gat gtg aag aaa gag gag gag gag cgc ctc cgg cag aag aat 2359
Ile Ser Asp Val Lys Lys Glu Glu Glu Glu Arg Leu Arg Gln Lys Asn
680 685 690

gag gtg acc ctc age att ccc gtg gac cac cca gtc aga aag ctc tte 2407
Glu Val Thr Leu Ser Ile Pro Val Asp His Pro Val Arg Lys Leu Phe
695 700 705 710

cag aag ttc aag cag cag aag gag ctg cgg aat cag ggc tca aca cag 2455
Gln Lys Phe Lys Gln Gln Lys Glu Leu Arg Asn Gln Gly Ser Thr Gln
715 720 725

ggt gac cct gag agg aac caa ctc cag gta gag agc cgc tcc tta cag 2503
Gly Asp Pro Glu Arg Asn Gln Leu Gln Val Glu Ser Arg Ser Leu Gln
730 735 740

aat gga acc tcc atc acc gga acc agce gtg gtg act gtg tca cag att 2551

Asn Gly Thr Ser Ile Thr Gly Thr Ser Val Val Thr Val Ser Gln Ile
745 750 755
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act
Thr

aag
Lys
775
gac
Asp

aat
Asn

gag
Glu

cta
Leu
aaa

Lys
855

agt

Ser-

cac
His

gag
Glu

gag
Glu

gtg
Val
935

tca
Ser

tgt
Cys

aaa
Lys
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ccc
Pro
760

cag

Gln

caa
Gln

gga
Gly

aaa
Lys

ttg
Leu
840

aac

Asn

gac
Asp

agt
Ser

cag
Gln

gac
Asp
920

gca
Ala

tct
Ser

cag
Gln

gat
Asp

att
Ile

aac
Asn

aaa
Lys

aaa
Lys

aag
Lys
825

tct

Ser

cca

Pro

ctt
Leu

ccc
Pro

gcc
Ala
905

atc
Tle

gaa
Glu

ccc
Pro

gat
Asp

gaa
Glu
985

cag
Gln

aac
Asn

tgt
Cys

ggg
Gly
810

gaa

Glu

gag
Glu

cta

Leu

caot
Arg

atc
Ile
890

tta
Leu

cag
Gln

att
Ile

aaa
Lys

att
Ile
970

atc
Ile

acg
Thr

cgt
Arg

ctc
Leu
795

tog
Trp

gac
Asp

gac
Asp

agyg

Arg

ttg
Leu
875

cag
Gln

cag
Gln

ctg
Leu

tta
Leu

tcc
Ser
955

ttt
Phe

cac
His

tct
Ser

gat
Asp
780

aaa

Lys

ctg
Leu

tgg
Trp

cce
Pro

aaa

Lys
860

gat
Asp

gct
Ala

acc
Thr

ctc
Leu

aaa
Lys
940

caa
Gln

agt
Ser

ttt
Phe

ctg
Leu
765

gcc

Ala

gtc
val

cga
Arg

aat
Asn

aag
Lys
845

aca

Thr

aag
Lys

gat
Asp

aca
Thr

agc
Ser
925

ata
Ile

atg
Met

gtc
val

taa

gce
Ala

atg
Met

aac
Asn

ctc
Leu

aat
Asn
830
agc
Ser
gat
Asp

gct
Ala

gce
Ala

ctg
Leu
910

tagc
Cys

ctg
Leu

cca

-Pro

tca
Ser

tatatataca tatatatttg ttaatatatt

tat
Tyr

gaa
Glu

agc
Ser

aag
Lys
815

gtc
val

agt
Ser

tct

Ser

gd99g
Gly

aag
Lys
895

cag
Gln

aga
Arg

tcg
Ser

ctc
Leu

agyg
Arg
975

gtg
vVal

ctc
Leu

cca
Pro
800

aat

Asn

act
Thr

gat
Asp

tgt
Cys
gag
Glu
880
cac

His

gaa
Glu

atg
Met

gaa
Glu

caa
Gln
960

cct
Pro
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aaa
Lys

aag
Lys
785

ata

Ile

aat
Asn

aaa
Lys

tca
Ser

gac

Asp
865

gcc
Ala

ccce
Pro

gtc
vVal

act
Thr

aaa
Lys
945

gta
Val

gaa
Glu

acc
Thr
770

ccc

Pro

aga
Arg

atg
Met

gct
Ala

gag
Glu
850

agt

Ser

cga
Arg

ttt
Phe

aaa
Lys

gece
Ala
930

age

Ser

ccCcC
Pro

tca
Ser

agt
Ser

aac
Asn

atg
Met

gga
Gly

gag
Glu
835

aac
Asn

gga

Gly

agt
Ser

tat
Tyr

cac
His
915
cta

Leu

gta
val

ccc
Pro

cct
Pro

gaa
Glu

ggc
Gly

aag
Lys

gce
Ala
820

tca

Ser

agt
Ser

att

Ile

ccg
Pro

cece
Pro
900

gaa
Glu

gaa
Glu

ccc
Pro

cag
Gln

gaa
Glu
980

tce
Ser

ggt
Gly

aat
Asn
805

cat

His

atg
Met

gtg
val

aca

Thr

cta
Leu
885

atc
Ile

ctc
Leu

aag
Lys

cag
Gln

ata
Ile
965

tct
Ser

ctt
Leu

gct
Ala
790

gga
Gly

gag
Glu

gg99
Gly

acc
Thr

aaa

Lys
870

gag
Glu

cce
Pro

aaa
Lys

cag
Gln

gcc
Ala
950

cca
Pro

gac
Asp
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2599

2647

2695

2743

2791

2839

2887

2935

2983

3031

3079

3127

3175

3223

3274
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aaaacagtat atacatatgt gtgtatatac agtatataca tatatatatt ttcacttget 3334
ttcaagatga tgaccacaca tggattttga tatgtaaata ttgcatgtcc agctggatte 3394
tggcctgeca aagaagatga tgattaaaaa catagatatt gettgtatat tatgcagttg 3454
actgcatgca cactttacat ttatttataa tctctattct ataataaaag agtatgattt 3514
ttgttaaaaa aaaaaaaaaa aaaaaaattc ctcgccgga 3553

<210> 18

<211> 988

<212> PRT

<213> Homo sapiens

<400> 18
Met Pro Gly Gly Lys Arg Gly Leu Val Ala Pro Gln Asn Thr Phe Leu
1 5 10 15
Glu Asn Ile Val Arg Arg Ser Ser Glu Ser Ser Phe Leu Leu Gly Asn
20 25 30
Ala Gln TIle val Asp Trp Pro Val Val Tyr Ser Asn Asp Gly Phe Cys
35 40 45
Lys Leu Ser Gly Tyr His Arg Ala Asp Val Met Gln Lys Ser Ser Thr
50 55 60
Cys Ser Phe Met Tyr Gly Glu Leu Thr Asp Lys Lys Thr Ile Glu Lys
65 70 75 80
val Arg Gln Thr Phe Asp Asn Tyr Glu Ser Asn Cys Phe Glu Val Leu
85 20 95
Leu Tyr Lys Lys Asn Arg Thr Pro Val Trp Phe Tyr Met Gln Ile Ala
. 100 105 110
Pro Ile Arg Asn Glu His Glu Lys Val Val Leu Phe Leu Cys Thr Phe
115 120 125
Lys Asp Ile Thr Leu Phe Lys Gln Pro Ile Glu Asp Asp Ser Thr Lys
130 135 140
Gly Trp Thr Lys Phe Ala Arg Leu Thr Arg Ala Leu Thr Asn Ser Arg
145 150 155 160
Ser Val Leu Gln Gln Leu Thr Pro Met Asn Lys Thr Glu val Val His
165 170 175
Lys His Ser Arg Leu Ala Glu Val Leu Gln Leu Gly Ser Asp Ile Leu
180 185 190
Pro Gln Tyr Lys Gln Glu Ala Pro Lys Thr Pro Pro His Ile Ile Leu
195 200 205
His Tyr Cys Ala Phe Lys Thr Thr Trp Asp Trp Val Ile Leu Ile Leu
210 215 220
Thr Phe Tyr Thr Ala Ile Met Val Pro Tyr Asn Val Ser Phe Lys Thr
225 230 235 240
Lys Gln Asn Asn Ile Ala Trp Leu Val Leu Asp Ser Val Val Asp Val
245 250 255
Ile Phe Leu Val Asp Ile Val Leu Asn Phe His Thr Thr Phe Val Gly
260 265 270
Pro Gly Gly Glu Val Ile Ser Asp Pro Lys Leu Ile Arg Met Asn Tyr
275 280 285
Leu Lys Thr Trp Phe Val Ile Asp Leu Leu Ser Cys Leu Pro Tyr Asp
290 295 300
Ile Ile Asn Ala Phe Glu Asn Val Asp Glu Gly Ile Ser Ser Leu Phe
305 310 315 320
Ser Ser Leu Lys Val Val Arg Leu Leu Arg Leu Gly Arg Val Ala Arg
325 330 335
Lys Leu Asp His Tyr Leu Glu Tyr Gly Ala Ala Val Leu Val Leu Leu
340 345 350
vVal Cys Val Phe Gly Leu Val Ala His Trp Leu Ala Cys Ile Trp Tyr
355 360 365
Ser Ile Gly Asp Tyr Glu Val Ile Asp Glu Val Thr Asn Thr Ile Gln
370 375 380
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Ile
385
Arg
Ser
Ile
Ser
Gly
465
Tyx
’Val
Trp
Pro
Phe
545
Ala
Ile
Gly
Lys

His
625

Ile

Ala

Arg
Arg
Pro
705
Asn
Glu
val
Lys
Lys
785
Ile
Asn
Lys

Ser

Asp
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Asp
Tyr
Leu
Gly
val
450
Asn
His
Pro
Ser
Lys
530
Asn
Leu
Tyr
Ser
Gly
610
Ala
Lys
Asn
Ile
Leu
690
vVal
Gln
Ser
Thr
Thr
770
Pro
Arg
Met
Ala
Glu

850
Ser

Ser
Asn
Tyr
Phe
435
Ala
val
Glu
Lys
Met
515
Asp
Glu
Ala
His
Leu
595
Asp
Cys
Arg
Ser
Ile
675
Arg
Arg
Gly
Arg
val
755
Ser
Asn
Met
Gly
Glu
835

Asn

Gly

Trp
Thr
val
420
Gly
Met
Thr
Met
Gly
500
Ser
Met
His
vVal
Ala
580
Glu
val
Ala
Glu
Phe
660
Phe
Gln
Lys
Ser
Ser
740
Ser
Glu
Gly
Lys
Ala
820
Ser

Ser

Ile

Leu
Ser
405
Ser
Asn
Met
Thr
Leu
485
Leu
Lys
Arg
Pro
Glu
565
Gly
val
Phe
Asn
Ala
645
Ser
Arg
Lys
Leu
Thr
725
Leu
Gln
Ser
Gly
Asn
805
His
Met

val

Thr

TyY
390
Ala
Ser
Ile
Met
Ile
470
Asn
Ser
Gly
Ala
Ala
550
Phe
Glu
Ile
Gly
val
630
Leu
Arg
Lys
Asn
Phe
710
Gln
Gln
Ile
Leu
Ala
790
Gly
Glu
Gly

Thr

Lys

Gln
Gly
Leu
Ala
val
455
Phe
Asn
Glu
Ile
Asp
535
Phe
Gln
Ser
Gln
Asp
615
Arg
Leu
Asn
Ile
Glu
695
Gln
Gly
Asn
Thr
Lys
775
Asp
Asn
Glu
Leu
Lys

855
Ser

Leu
Tle
Tyr
Pro
440
Gly
Gln
val
Arg
Asp
520
Ile
Arg
Thr
val
Asp
600
Ile
Ala
Lys
Leu
Ser
680
val
Lys
Asp
Gly
Pro
760
Gln
Gln
Gly
Lys
Leu
840

Asn

Asp

Ala
Trp
Phe
425
Thr
Ser
Gln
Arg
val
505
Thr
Cys
Leu
Ile
Asp
585
Asp
Phe
Leu
val
Thr
665
Asp
Thr
Phe
Pro
Thr
745
Ile
Asn
Lys
Lys
Lys
825
Ser

Pro

Leu

Leu
Glu
410
Thr
Thr
Leu
Met
Asp
490
Met
Glu
val
Ala
His
570
Ala
Glu
Trp
Thr
Leu
650
Leu
Val
Leu
Lys
Glu
730
Ser
Gln
Asn
Cys
Gly
810
Glu
Glu

Lieu

Arg
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Ser
395
Gly
Met
Asp
Leu
Tyr
475
Phe
Asp
Lys
His
Ser
555
Cys
Leu
val
Lys
Tyr
635
Asp
Thr
Lys
Ser
Gln
715
Arg
Ile
Thr
Arg
Leu
795
Trp
Asp
AsSp

Arg

Leu

Ile
Gly
Thr
vVal
Tyr
460
Ala
Leu
Tyr
val
Leu
540
Asp
Ala
Cys
val
Glu
620
Cys
Phe
Cys
Lys
Ile
700
Gln
Asn
Thr
Ser
Asp
780
Lys
Leu
Trp
Pro
Lys

860
Asp

Gly
Pro
Ser
Glu
445
Ala
Asn
Lys
Tle
Leu
525
Asn
Gly
Pro
Phe
Ala
605
Thr
Asp
Tyr
Asn
Glu
685
Pro
Lys
Gln
Gly
Leu
765
Ala
val
Arg
Asn
Lys
845
Thr

Lys

Thxr
Ser
Leu
430
Lys
Thr
Thr
Leu
Val
510
Ser
Arg
Cys
Gly
vVal
590
Ile
Thr
Leu
Thr
Leu
670
Glu
val
Glu
Leu
Thr
750
Ala
Met
Asn
Leu
Asn
830
Ser

Asp

Ala

Pro
Lys
415
Thr
Met
Ile
Asn
Tyr
495
Ser
Ile
Lys
Leu
Asp
575
val
Leu
Leu
His
Ala
655
Arg
Glu
AsSp
Leu
Gln
735
Ser
Tvr
Glu
Ser
Lys
815
val
Ser

Ser

Gly
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Tvr
400
Asp
Thr
Phe
Phe
Arg
480
Gln
Thr
Cys
val
Arg
560
Leu
Ser
Gly
Ala
Ile
640
Phe
Lys
Glu
His
Arg
720
vVal
Val
Val
Leu
Pro
800
Asn
Thr
ASp

Cys

Glu



865
Ala

Pro
Val
Thr
Lys
945

val

Glu

<210>
<211>
<212>
<213>
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Arg
Phe
Lys
Ala
930
Sexr

Pro

Ser

<220>

<221>

Ser
Tyr
His
915
Leu
val

Pro

Pro

19

2180
DNA
Homo sapiens

CbS

Pro
Pro
900
Glu
Glu
Pro

Gln

Glu
980

Leu
885
Ile
Leu
Lys
Gln
Ile

965
Ser

<222> (20)...(1138)

<400> 19
gtgaaattct gctccggac atg tcg ggce cctcgc gec ggce tte tac cgg cag 52
Met Ser Gly Pro Arg Ala Gly Phe Tyr Arg Gln

gag
Glu

cgce
Arg

gcc

Ala.

cag
Gln
60

aag

Lys

ccyg
Pro

ctg
Leu

cat
His

ctg
Leu

ccg
Pro

cgg
Arg
45

tcg
Ser

cac
His

gee
Ala

atg
Met

cag
Gln

aac
Asn

gtg
val
30

ctg
Leu

ctg
Leu

ctg
Leu

acg
Thr

ggc
Gly
110

ggt
Gly

aag
Lys
15

ggc
Gly

cgc
Arg

atc
Ile

aag
Lys

tce
Ser
95

gce

Ala

gee
Ala

acc
Thr

tec
Ser

cag
Gln

cac
His

cac
His

80
atc

Ile

gac
Asp

cgc
Arg

870
Glu

Pro
Lys
Gln
Ala
950

Pro

Asp

1

gtg
val

ggc
Gly

aag
Lys

gcg
Ala
65

gag
Glu

gag
Glu

ctg
Leu

ctg
Leu

His
Glu
Glu
Val
935
Ser

Cys

Lys

tgg
Trp

gece
Ala

gtg
val
50

cge

Arg

aac
Asn

gac
Asp

aac
Asn

gca
Ala

Ser
Gln
Asp
920
Ala
Ser

Gln

Asp

gag
Glu

tac
Tyr
35

gcg
Ala

aga
Arg

gtc
val

tte
Phe

aac
Asn
115

ctt
Leu

Pro

Ala
905
Ile

Glu
Pro
Asp

Glu
985

gty
val
20

ggc
Gly

gtg
val

acg
Thr

atc
Ile

agce
Ser
100

atc
Ile

gac
Asp

Ile
890
Leu
Gln
Ile
Lys
Ile

970
Ile

5

ccg
Pro

tce
Ser

aag
Lys

tac
Tyr

ggg
Gly
85

gaa
Glu

gtc
val

gag
Glu
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875
Gln

Gln
Leu
Leu
Ser
955

Phe

His

cag
Gln

gtc
val

aag
Lys

cgyg
Arg
70

ctt

Leu

gtg
val

aag
Lys

cac
His

Ala
Thr
Leu
Lys
940
Gln

Ser

Phe

cgg
Arg

tgt
Cys

ctg
Leu
55

gag
Glu

ctyg
Leu

tac
Tyr

tgc
Cys

gtt
val

ASp
Thr
Ser
925
Ile
Met

val

ctg
Leu

tcg
Ser
40

tcg
Ser

ctg
Leu

gac
Asp

ttg
Leu

cag
Gln
120

caa
Gln

Ala
Leu
910
Cys
Leu

Pro

Ser

cag
Gln
25

gce
Ala

cgc
Arg

cgg
Arg

gtc
val

gtg
val
105

gcg
Ala

tte
Phe

Lys
895
Gln
Arg
Ser

Leu

Arg
975

10

g99
Gly

tac
TyY

ccc
Pro

ctg
Leu

ttc
Phe
90

acc

Thr

ggce
Gly

ctg
Leu

880
His

Glu
Met
Glu
Gln

260
Pro

ctg
Leu

gac
Asp

tte
Phe

ctc
Leu
75

acg
Thr

acc
Thr

gcc
Ala

gtt
val
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100'
148
196‘
244
292
340
388

436
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125 130 . 135

tac cag ctg ctg cgc ggg ctg aag tac atc cac tcg gcc ggg atc atc 484
Tyr Gln Leu Leu Arg Gly Leu Lys Tyr Ile His Ser Ala Gly Ile Ile :
140 145 150 155

cac cgg gac ctg aag ccc agc aac gtg get gtg aac gag gac tgt gag 532
His Arg Asp Leu Lys Pro Ser Asn Val Ala Val Asn Glu Asp Cys Glu
160 165 170

ctc agg atc ctg gat ttec ggg ctg gcg cge cag gcg gac gag gag atg 580
Leu Arg Ile Leu Asp Phe Gly Leu Ala Arg Gln Ala Asp Glu Glu Met
175 180 185

acc gge tat gtg gce acg cgce tgg tac cgg gca cct gag atc atg cte 628
Thr Gly Tyr Val Ala Thr Arg Trp Tyr Arg Ala Pro Glu Ile Met Leu
190 195 200

aac tgg atg cat tac aac caa aca gtg gat atc tgg tcc gtg gge tge 676
Asn Trp Met His Tyr Asn Gln Thr Val Asp Ile Trp Ser Val Gly Cys
205 210 215

atc atg gct gag ctg ctc cag gge aag gcc cte ttce ccg gga agc gac 724
Ile Met Ala Glu Leu Leu Gln Gly Lys Ala Leu Phe Pro Gly Ser Asp
220 225 230 235

tac att gac cag ctg aag cgc atc atg gaa gtg gtg ggc aca ccc agce 772
Tyr Ile Asp Gln Leu Lys Arg Ile Met Glu Val Val Gly Thr Pro Ser
240 245 250

cct gag gtt ctg gca aaa atc tcc tcg gaa cac gcc cgg aca tat atc 820
Pro Glu Val Leu Ala Lys Ile Ser Ser Glu His Ala Arg Thr Tyr Ile
255 260 ' 265

cag tcc ctg ccc ccc atg cce cag aag gac ctg agc age atc ttc cgt 868
Gln Ser Leu Pro Pro Met Pro Gln Lys Asp Leu Ser Ser Ile Phe Arg
270 275 280

gga gcc aac ccc ctg gee ata gac ctce ctt gga agg atg ctg gtg ctg 916
Gly Ala Asn Pro Leu Ala Ile Asp Leu Leu Gly Arg Met Leu Val Leu
285 290 295

gac agt gac cag agg gtc agt gca gct gag gca ctg gcc cac gec tac 964
Asp Ser Asp Gln Arg Val Ser Ala Ala Glu Ala Leu Ala His Ala Tyr
300 305 310 315

ttc agc cag tac cac gac ccc gag gat gag cca gag gcc gag cca tat 1012
Phe Ser Gln Tyr His Asp Pro Glu Asp Glu Pro Glu Ala Glu Pro Tyr
320 325 330

gat gag agc gtt gag gcc aag gag cgc acg ctg gag gag tgg aag gag 1060
Asp Glu Ser Val Glu Ala Lys Glu Arg Thr Leu Glu Glu Trp Lys Glu
335 340 345

cte act tac cag gaa gtc ctt agc ttc aag ccc cca gag cca ccg aag 1108
Leu Thr Tyr Gln Glu vVal Leu Ser Phe Lys Pro Pro Glu Pro Pro Lys

350 355 360
cca cct ggc agc ctg gag att gag cag tga ggtgctgecc agcagcccct 1158
Pro Pro Gly Ser Leu Glu Ile Glu Gln *
365 370
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gagagcctgt
ggcacctcec
aatctacacg
gtctgggcac
ctctccactg
ccctgtetgt
gctttctgga
ggttagagcet
tctaagagga
caaatgagaa
gatgagcgtyg
ctgtgggege
ctgttgccett
cgttgtggee
ttgtcccagy
tgggggtgtg
cctgggtgte
aa

20
372
PRT
Homo

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

<400> 20
Met Ser Gly
1
VvVal Trp Glu

Gly Ala Tyr
35
val Ala
50

Arg

Lys

Ala
65
Glu

Arg

Asn Val

Glu Asp Phe
Asn
115

Leu

Leu- Asn

Ala
130
Leu

Leu

Gly
145
Pro

Lys

Ser Asn

Phe Gly Leu

Thr Arg Trp
195
Gln Thr
210

Gln

Asn

Leu
225
Lys

Gly

Arg Ile

Lys Ile Ser

ggaggggett
acactcctat
catgtatgca
aagtgtcecet
ggacctgact
cccaggccga
gggcgcgetg
gctcagccectg
gaggcagagce
aagctgectg
cactccecegt
ccaaggccag
ccctctecte
ctgcagccgg
atggagctga
gctctgecct
aagtgcctge

sapiens

Pro Arg Al
5

Val Pro

20

Gly Ser

val Lys

Thr Tyr
70
Ile Gly
85
Ser Glu
100
Ile val

Asp Glu Hi
Hi
15

Tyr Ile

val Ala
165

Ala Arg Gl
180
Tyr

Arg Al

vVal Asp Il

Lys Ala

23
Glu
245
Glu

Met

Ser Hi

260

Gln
Val
Lys
Arg
Leu
val

Lys

Val

Leu

val

gggcctgecac
ggtcacagac
tgcacaaaca
gggcctacct
gtggggtect
cccaagggag
gggccgggac
gaggtaggge
cagtgtgcecca
gagtcttgtg
gttcatatgt
cagccatatc
ggttcctgat
agatctgagg
tccagtaacc
ggaaaggggyg
accaggggtyg

a Gly Phe

Arg Leu

Ser
40
Ser

Cys

Leu
55
Glu Leu

Leu Asp

Tyr Leu
Gln
120
Gln

Cys

val
135
Ser

s
s Ala
0

Asn Glu

n Ala Asp
Glu
200

Ser

a Pro

e Trp

215
Phe Pro
0

val Gly

s Ala Arg

Tyr
Gln
25

Ala
Arg
Arg
val
val
105
Ala
Phe
Gly
Asp
Glu
185
Ile
val
Gly

Thr

Thr
265

ccttccacag
ttctggccta
tgtgtgtaca
tggtcctect
agatgccaaa
tgtcagcctt
ccecgggagac
gctgtcttgg
ccaggctggy
ttcacccgtyg
cagggcacat
tggcaagaag
geettgaggg
tgctctggte
tcggagacgg
tgacctcttg
cacaataaag

Arg Gln
10
Gly Leu

Tyr Asp

Pro Phe
Leu
75

Thr

Leu

Phe
90
Thr Thr

Gly Ala

Leu Val
Ile
155
Glu

Ile
Cys

170
Glu Met

Met Leu

Gly Cys

Ser Asp
235
Pro Ser
250

Tyr Ile

-39 -

ctggcectggt
ggaccccteg
tgtgcttgcece
gtcctcttet
ggggttccee
gggctctett
tcaaagggag
tcactgctga
cagggacaac
ggtgtgtgtyg
gtgatgtggt
ctggagccgg
gtgtttcaga
tgtgggtcag
gaccctgecc
cctecgagggyg
ggggttctct

Glu Leu Asn
vVal
30

Leu

Arg Pro

Ala Arg
45
Gln Ser
60

Lys

Leu

His Leu

Pro Ala Thr

Leu Met Gly
110
Gln Gly
125

Gln

His

Tyxr Leu

140

His Arg Asp

Leu Arg Ile

Thr Gly Tyr

190

Asn Trp Met

205
Met

Ile Ala

220
Tyr

Ile Asp

Pro Glu val

Gln Leu

270

Ser

PCT/US03/04816

ttcctcgaga 1218
ccttcaggag 1278
atgtgtagga 1338
ggctactgca 1398
tgecggagttc 1458
ctgtcccagg 1518
aggtctcagt 1578
gacccacagg 1638
caccaggtgt 1698
ggcacgtgtg 1758
gcgtgtgaat 1818
ggtgggtgtg 1878
ctggcggecac 1938
tcctetttee 1998
agagctgagt 2058
cccagggaag 2118
ctcagaaaaa 2178
2180
Lys Thr
15
Gly Ser
Arg Gln
Ile His
Lys His
80
Ser Ile
95
Ala Asp
Ala Arg
Leu Arg
Leu Lys
160
Leu Asp
175
val Ala
His Tyr
Glu Leu
Gln Leu
240
Leu Ala
255
Pro Pro
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Gln
275
Asp

Met Pro

Ala Ile
290
val Ser Ala
305
Asp

Pro Glu

Ala Lys Glu

Val Sexr
355
Glu

Leu

Glu Ile
. 370

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

21
2095
DNA
Homo

<220>
<221>
<222>

CDS
(478)

<400> 21

gttggagcgg
tgectcteac
gtgaacgcat
acagagtgag
agcttgcggc
gcgtcecgcecag
ggacctgcga
ctttctatgce

tat
Tyr

gaa
Glu

aaa
LysS

atg
Met

agtg
val

aag
Lys
20

ttc
Phe
35

tta
Leu

aag
Lys

atc
Ile

cga
Arg
50

gaa
Glu

ctc
Leu

ttg
Leu

gaa
Glu

ttt
Phe

gtt
val

gac
Asp

Lys Asp

Leu Leu

Ala Glu

Leu
Gly

Ala

Ser
280
Met

Ser

Arg
295

Leu Ala

310

Glu
325
Thr

AsSp

Arg
340
Phe Lys

Gln

sapilens

... (1959)

tgcaggttce
ccagctaatt
tctgacctgg
gtcgttgect
ggaccgaggce
aagaaatcac
accatatgca
gaacggattg

gaa
Glu

aac
Asn

tgt
Cys

agy
Arg

gaa
Glu

agt
Ser

tta
Leu

aag
Lys

tgt
Cys
70

gtg
val

cac
His
85

aca
Thr

Pro
Leu

Pro

ctg
Leu

aat
Asn

gac
Asp

cta
Leu
55

aag

Lys

att
Ile

Glu Ala

Glu Glu

Glu
360

Pro

caggctccag
gctctctage
gcegtatctg
tgacgacgac
ccacctgect
aacagcgcectg
tttcacctca
aagaaacgca

ttg
Leu

ggt
Gly

aaa
Lys

gat
Asp
25

gat
AsSp
40

gac
Asp

caa
Gln

aag
Lys

aaa
Lys

aaa
Lys

ctt
Leu;

gat
Asp

val

Ile Phe Arg

Leu Val Leu

His Ala Tyr

315

Glu Pro Tyr
330

Trp Lys Glu

345

Pro

Pro Lys

gtactgggcg
ccttggecett
tctceccaaga
agcatgcggc
ccctgectge
gaattgctag
aatttgttte
aaaagtttct

gtt gga

Gly

gaa
Glu
10

act
Thr

gga
Gly

aga
Arg

aaa
Lys

atg
Met

gtt
vVal

ctt
Leu

cat
His
60

agg
Arg

aaa
Lys

tgg
Trp

cga
Arg
75

ttg
Leu

gac
Asp
90

gag
Glu

- 40 -

Gly Ala Asn Pro Leu
285
Asp Ser Asp Gln Arg
300
Phe Ser Gln Tyr His
320
Asp Glu Ser Val Glu
335
Leu Thr Tyr Gln Glu
350
Pro Pro Gly Ser Leu
365
ccttacgage tgggaggtgg 60
cacaggtgtt ggtgcctgcec 120
ctttgtgect atggttgggg 180
ccgtggteect cctaagtgtg 240
ttcgecctgg actcgtgact 300
tttgctagge agcatctttt 360
caagttgaaa acctttgggt 420
acggacttta aattaaa atg 480
Met
1
ggg agt tat gga atg 528
Gly Ser Tyr Gly Met
15
att gtg gcc ata aag 576
Tle val Ala Ile Lys
30
aaa aag att gca atg 624
Lys Lys Ile Ala Met
45
gaa aac ttg gtg aat 672
Glu Asn Leu Val Asn
65
tac cta gtc ttt gaa 720
Tyr Leu Val Phe Glu
80
ctc ttt cca aat gga 768
Leu Phe Pro Asn Gly
95

PCT/US03/04816
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cta gac tac caa gta gtt caa aag tat ttg ttt cag att att aat gga 816
Leu Asp Tyr Gln Val val Gln Lys Tyr Leu Phe Gln Ile Ile Asn Gly
100 105 110

att gga ttt tgt cac agt cac aat atc ata cac aga gat ata aag cca 864
Ile Gly Phe Cys His Ser His Asn Ile Ile His Arg Asp Ile Lys Pro
115 120 125

gag aat ata tta gtc tcc cag tct gge gtt gtc aag cta tge gat ttt 212
Glu Asn Ile Leu Val Ser Gln Ser Gly Val Val Lys Leu Cys Asp Phe
130 135 140 145

gga ttt gcg cga aca ttg gca gct cct ggg gag gtt tat act gat tat 960
Gly Phe Ala Arg Thr Leu Ala Ala Pro Gly Glu Val Tyr Thr Asp Tyr
150 155 160

gtg gca acc cga tgg tac aga gct cca gaa cta ttg gtt ggt gat gtc 1008
val Ala Thr Arg Trp Tyr Arg Ala Pro Glu Leu Leu Val Gly Asp Val
165 170 175

aag tat ggc aag gct gtt gat gtg tgg gecc att ggt tgt ctg gta act 1056
Lys Tyr Gly Lys Ala Val Asp Val Trp Ala Ile Gly Cys Leu Val Thr
180 185 190

gaa atg ttc atg ggg gaa ccc cta ttt cct gga gat tct gat att gat 1104
Glu Met Phe Met Gly Glu Pro Leu Phe Pro Gly Asp Ser Asp Ile Asp
195 200 205

cag cta tat cat att atg atg tgt tta ggt aat cta att cca agg cat 1152
Gln Leu Tyr His Ile Met Met Cys Leu Gly Asn Leu Ile Pro Arg His .
210 215 220 225

cag gag ctt ttt aat aaa aat cct gtg ttt gct gga gta agg ttg cct 1200
Gln Glu Leu Phe Asn Lys Asn Pro Val Phe Ala Gly Val Arg Leu Pro
230 235 240

gaa atc aag gaa aga gaa cct ctt gaa aga cgc tat cct aag ctc tct 1248
Glu Ile Lys Glu Arg Glu Pro Leu Glu Arg Arg Tyr Pro Lys Leu Ser
: 245 250 255

gaa gtg gtg ata gat tta gca aag aaa tgc tta cat att gac ccc gac 1296
Glu vVal val Ile Asp Leu Ala Lys Lys Cys Leu His Ile Asp Pro Asp
260 265 270

aaa aga ccc tte tgt get gag ctc cta cac cat gat ttc ttt caa atg 1344
Lys Arg Pro Phe Cys Ala Glu Leu Leu His His Asp Phe Phe Gln Met
275 280 285

gat gga ttt gct gag agg ttt tcc caa gaa cta cag tta aaa gta cag 1392
Asp Gly Phe Ala Glu Arg Phe Ser Gln Glu Leu Gln Leu Lys Val Gln
290 295 300 305

aaa gat gcc aga aat gtt tct tta tct aaa aaa tcc caa aac aga aag 1440
Lys Asp Ala Arg Asn Val Ser Leu Ser Lys Lys Ser Gln Asn Arg Lys
310 315 320
aag gaa aaa gaa aaa gat gat tcc tta gtt gaa gaa aga aaa aca ctt 1488
Lys Glu Lys Glu Lys Asp Asp Ser Leu Val Glu Glu Arg Lys Thr Leu
325 330 335

gtg gta cag gat acc aat gct gat ccc aaa att aag gat tat aaa cta 1536

- 41 -



WO 03/073983 PCT/US03/04816

val Val Gln Asp Thr Asn Ala Asp Pro Lys Ile Lys Asp Tyr Lys Leu
340 345 350

ttt aaa ata aaa ggc tca aaa att gat gga gaa aaa gct gaa aaa ggdc 1584
Phe Lys Ile Lys Gly Ser Lys Ile Asp Gly Glu Lys Ala Glu Lys Gly
355 360 365

aat aga gct tca aat gcc age tgt cte cat gac agt agg aca agc cac 1632
Asn Arg Ala Ser Asn Ala Ser Cys Leu His Asp Ser Arg Thr Ser His
370 375 380 385

aac aaa ata gtg cct tca aca agc ctc aaa gac tgc age aat gtc agc 1680
Asn Lys Ile Val Pro Ser Thr Ser Leu Lys Asp Cys Ser Asn Val Ser
390 395 400

gtg gac cac aca agg aat cca agc gtg gca att ccc cca ctt aca cac 1728
Val ‘Asp His Thr Arg Asn Pro Ser Val Ala Ile Pro Pro Leu Thr His
‘ 405 410 415

aat ctt tect gca gtt gect cce age att aat tct gga atg ggg act gag 1776
Asn Leu Ser Ala Val Ala Pro Ser Ile Asn Ser Gly Met Gly Thr Glu
420 425 430

act ata cca att cag ggt tac aga gtg gat gag aaa act aag aag tgt 1824
Thr Ile Pro Ile Gln Gly Tyr Arg Val Asp Glu Lys Thr Lys Lys Cys
435 440 445

tct att cca ttt gtt aaa ccg aac aga cat tcc cca tca gge att tat 1872
Ser Ile Pro Phe Val Lys Pro Asn Arg His Ser Pro Ser Gly Ile Tyr
450 455 460 465

aac att aat gtg acc aca tta gta tca gga cct ccc ctg tca gat gat 1920
Asn Ile Asn Val Thr Thr Leu Val Ser Gly Pro Pro Leu Ser Asp Asp

470 475 480
tca ggg gct gat ttg cct caa atg gaa cac cag cac tga gaaccatttt 1969
Ser Gly Ala Asp Leu Pro Gln Met Glu His Gln His *
485 490

ggttctgaac tggatgatge tcttgcactt gagatgacat cttcttgcag caagaaaaaa 2029
aaaaaaaaaa aaaaaaaaaa aacaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2089
aaaaaa 2095

<210> 22

<211> 493

<212> PRT

<213> Homo sapiens

<400> 22

Met Glu Lys Tyr Glu Asn Leu Gly Leu Val Gly Glu Gly Ser Tyr Gly
1 5 10 15

Met Val Met Lys Cys Arg Asn Lys Asp Thr Gly Arg Ile Vval Ala Ile

20 25 30
Lys Lys Phe Leu Glu Ser Asp Asp Asp Lys Met Val Lys Lys Ile Ala
35 40 45
Met Arg Glu Ile Lys Leu Leu Lys Gln Leu Arg His Glu Asn Leu val
50 55 60

Asn Leu Leu Glu Val Cys Lys Lys Lys Lys Arg Trp Tyr Leu Val Phe
65 70 75 80

Glu Phe Val Asp His Thr Ile L.eu Asp Asp Leu Glu Leu Phe Pro Asn

85 90 95
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Gly
Gly
Pro
Phe
145
Tyr
val
Thr
Asp
His
225
Pro
Ser
Asp
Met
Gln
305
Lys
Leu
Leu
Gly
His
385
Ser
His
Glu
Cys

Tyr
465

Asp

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

WO 03/073983

Leu
Ile
Glu
130
Gly
Val
Lys

Glu

Gln

.210

Gln
Glu
Glu
Lys
AsSp
290
Lys
Lys
val
Phe
Asn
370
Asn
val
Asn
Thr
Ser
450

Asn

Ser

<220>

<221>
<222>

23
1105
DNA
Homo sapiens

Asp
Gly
115
Asn
Phe
Ala
Tyxr
Met
195
Leu
Glu
Ile
val
Arg
275
Gly
Asp
Glu
Val
Lys
355
Arg
Lvys
Asp
Leu
Ile
435
Ile

Ile

Gly

CDS
(13) ...(1101)

Tyr
100
Phe
Ile
Ala
Thr
Gly
180
Phe
Tyr
Leu
Lys
val
260
Pro
Phe
Ala
Lys
Gln
340
Ile
Ala
Ile
His
Ser
420
Pro
Pro

Asn

Ala

Gln
Cys
Leu
Arg
Arg
165
Lys
Met
His
Phe
Glu
245
Ile
Phe
Ala
Arg
Glu
325
Asp
Lys
Ser
val
Thr
405
Ala
Ile
Phe

val

Asp
485

val
His
val
Thr
150
Trp
Ala
Gly
Ile
Asn
230
Arg
Asp
Cys
Glu
Asn
310
Lys
Thr
Gly
Asn
Pro
390
Arg
val
Gln
val
Thr

470
Leu

val
Ser
Ser
135
Leu
TYyr
val
Glu
Met
215
Lys
Glu
Leu
Ala
Arg
295
Val
Asp
Asn
Ser
Ala
375
Ser
Asn
Ala
Gly
Lys
455

Thr

Pro

Gln
His
120
Gln
Ala
Arg
Asp
Pro
200
Met
Asn
Pro
Ala
Glu
280
Phe
Ser
Asp
Ala
Lys
360
Ser
Thr
Pro
Pro
Tyr
440
Pro

Leu

Gln

Lys
105
Asn
Ser
Ala
Ala
val
185
Leu
Cys
Pro
Leu
Lys
265
Leu
Ser
Leu
Ser
Asp
345
Ile
Cys
Ser
Ser
Ser
425
Arg
Asn

vVal

Met

Tyr
Ile
Gly
Pro
Pro
170
Trp
Phe
Leu
val
Glu
250
Lys
Leu
Gln
Ser
Leu
330
Pro
Asp
Leu
Leu
val
410
Ile
Vval
Axrg

Ser

Glu
490
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Leu
Ile
val
Gly
155
Glu
Ala
Pro
Gly
Phe
235
Arg
Cys
His
Glu
Lys
315
val
Lys
Gly
His
Lys
395
Ala
Asn
Asp
His
Gly

475
His

Phe
His
val
140
Glu
Leu
Ile
Gly
Asn
220
Ala
Arg
Leu
His
Leu
300
Lys
Glu
Ile
Glu
Asp
380
Asp
Ile
Ser
Glu
Ser
460

Pro

Gln

Gln
Arg
125
Lys
val
Leu
Gly
Asp
205
Leu
Gly
Tyr
His
Asp
285
Gln
Ser
Glu
Lys
Lys
365
Ser
Cys
Pro
Gly
Lys
445
Pro

Pro

His

Ile
110
Asp
Leu
Tyr
val
Cys
190
Ser
Ile
val
Pro
Ile
270
Phe
Leu
Gln
Arg
ASp
350
Ala
Arg
Ser
Pro
Met
430
Thr

Ser

Leu

Ile
Ile
Cys
Thr
Gly
175
Leu
Asp
Pro
Arg
Lys
255
Asp
Phe
Lys
Asn
Lys
335
Tyr
Glu
Thr
Asn
Leu
415
Gly
Lys

Gly

Ser

Asn
Lys
Asp
Asp
160
Asp
val
Ile
Arg
Leu
240
Leu
Pro
Gln
val
Arg
320
Thr
Lys
Lys
Ser
val
400
Thr
Thr
Lys

Ile

Asp
480
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<400> 23 .
ggagagtctg cg atg tca gag aac ggc tcc ttc gecc aac tge tge gag gcg 51
Met Ser Glu Asn Gly Ser Phe Ala Asn Cys Cys Glu Ala
1 5 10

ggc ggg tgg gca gtg cge ccg gge tgg teg ggg get gge age geg cgg 99
Gly Gly Trp Ala Val Arg Pro Gly Trp Ser Gly Ala Gly Ser Ala Arg
15 20 25

ccec tce agg acc cct cga cct cecc tgg gtg get cca geg ctg tece geg 147
Pro Ser Arg Thr Pro Arg Pro Pro Trp Val Ala Pro Ala Leu Ser Ala
30 35 40 45

gtg ctc atc gtc acc acc gece gtg gac gtc gtg gge aac ctc ctg gtg 195
Val Leu Ile Val Thr Thr Ala val Asp Val Val Gly Asn Leu Leu Val
50 55 60

atc ctc tce gtg ctc agg aac cgc aag ctc cgg aac gca ggt aat ttg 243
Ile Leu Ser Val Leu Arg Asn Arg Lys Leu Arg Asn Ala Gly Asn Leu
65 70 75

ttc ttg gtg agt ctg gea ttg gct gac ctg gtg gtg gecc ttc tac ccc 291

Phe .Leu Val Ser Leu Ala Leu Ala Asp Leu Val Val Ala Phe Tyr Pro
80 ' 85 90

tac ccg cta atc ctc gtg gce atc tte tat gac ggc tgg gce ctg ggg 339
Tyr Pro Leu Ile Leu Val Ala Ile Phe Tyr Asp Gly Trp Ala Leu Gly
95 100 105

gag gag cac tgc aag gcc agc gec ttt gtg atg ggce ctg age gtc atc 387
Glu Glu His Cys Lys Ala Ser Ala Phe Val Met Gly Leu Ser Val Ile
110 115 120 125

gge tcet gtce ttc aat atc act gece atc gecc att aac cgc tac tge tac 435
Gly Ser Val Phe Asn Ile Thr Ala Ile Ala Ile Asn Arg Tyr Cys Tyr
130 135 140

atc tgce cac age atg gecc tac cac cga atc tac cgg cgc tgg cac acc 483
Tle Cys His Ser Met Ala Tyr His Arg Ile Tyr Arg Arg Trp His Thr
145 150 155

cct ctg cac atc tge ctc atc tgg cte ctec acc gtg gtg gce ttg ctg 531
Pro Leu His Ile Cys Leu Ile Trp Leu Leu Thr Val Val Ala Leu Leu
160 165 170

cce aac ttc ttt gtg ggg tce ctg gag tac gac cca cgce atc tat tcc 579
Pro Asn Phe Phe Val Gly Ser Leu Glu Tyr Asp Pro Arg Ile Tyr Ser
175 180 185

tgc acc ttc atc cag acc gcc age acc cag tac acg gcg gca gtg gtg 627
Cys Thr Phe Ile Gln Thr Ala-Ser Thr Gln Tyr Thr Ala Ala Val Val
190 195 200 205

gtc atc cac ttc ctec ctc cct atc get gte gtg tee tte tge tac ctg 675
Val Tle His Phe Leu Leu Pro Ile Ala Val Val Ser Phe Cys Tyr Leu
210 215 220

cge atc tgg gtg ctg gtg ctt cag gcc cge agg aaa gcc aag cca gag 723

Arg Ile Trp Val Leu Val Leu Gln Ala Arg Arg Lys Ala Lys Pro Glu
225 230 235
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agc
Ser

Lttt
Phe

atc
Ile
270

cct
Pro

tgc
Cys

gaa
Glu

caa

Gln-

cca
Pro
350

WO 03/073983

adg
Arg

gtg
val
255

ggc
Gly

gag
Glu

ctg
Leu

tac
Tyr

gat
Asp
335

cce
Pro

cctyg

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

ctg
Leu
240

gtg
val

cte
Leu

gdg
Gly

aat
Asn

aag
Lys
320

gct
Ala

atc
Ile

24

362
PRT
Homo sapiens

<400> 24

Met
1
Ala
Thr
vVal
val
65
Ser
Ile
Cys
Phe
Ser

145
Ile

Ser
Val
Pro
Thr
50

Leu
Leu
Leu
Lys
Asn
130

Met

Cys

Glu
Arg
Arg
35

Thr
Arg
Ala
val
Ala
115
Ile

Ala

Leu

tgc
Cys

ttt
Phe

gct
Ala

cta
Leu

gcc
Ala
305

agg
Arg

tce
Ser

att
Ile

Asn
Pro
20

Pro
Ala
Asn
Leu
Ala
100
Ser
Thr

Tyr

Ile

ctg
Leu

gtg
val

gty
val

ttt
Phe
290
att
Ile

atc
Ile

aag
Lys

ggt
Gly

Gly
5
Gly
Pro
Vval
Arg
Ala
85
ITle
Ala
Ala
His

Trp

aag
Lys

atc
Ile

gcc
Ala
275
gtc
val

gtc
Val

ctc
Leu

ggc
Gly

gtg
val
355

Ser
Trp
Trp
Asp
Lys
70

Asp
Phe
Phe
Ile
Arg

150
Leu

cce
Pro

ttt
Phe
260
atc
Ile

act
Thr

tat
Tyr

ttg
Leu

agce
Ser
340

cag
Gln

Phe
Ser
val
val
55

Leu
Leu
TYyY
val
Ala
135
Ile

Leu

agc
Ser
245
gcce
Ala

aac
Asn

agc
Ser

ggg
Gly

gce
Ala
325
cac
His

cac
His

Ala
Gly
Ala
40

val
Arg
val
Asp
Met
120
Ile

Tyr

Thr

gac
Asp

atc
Ile

ccc
Pro

tac
Tyr

ctc
Leu
310

ctt
Leu

gcg
Ala

cag
Gln

Asn
Ala
25

Pro
Gly
Asn
val
Gly
105
Gly
Asn

Arg

Val

ttg
Leu

tge
Cys

caa
Gln

tta
Leu
295
ttg
Leu

tgg
Trp

gag
Glu

gca
Ala

Cys
10

Gly
Ala
Asn
Ala
Ala
90

Trp
Leu
Arg

Arg

val
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cgg
Arg

tgg
Trp

gaa
Glu
280
ctg
Leu

aac
Asn

aac
Asn

ggg
Gly

gat
Asp
360

Cys
Ser
Leu
Leu
Gly
75

Phe
Ala
Ser
Tyr
Trp

155
Ala

agc
Ser

gct
Ala
265
atg
Met

gct
Ala

caa
Gln

cca
Pro

ctg
Leu
345

gct
Ala

Glu
Ala
Ser
Leu
60

Asn
Tyr
Leu
val
Cys
140
His

Leu

Lttt
Phe
250

cca
Pro

gct
Ala

tat
Tyr

aac
Asn

cgg
Arg
330
cag
Gln

cte
Leu

Ala
Arg
Ala
45

val
Leu
Pro
Gly
Ile
125
Tyxr

Thr

Leu

cta
Leu

ctt
Leu

ccc
Pro

ttc
Phe

ttc
Phe
315
cac
His

agc
Ser

tag

Gly
Pro
30

val
Ile
Phe
Tyr
Glu
110
Gly
Ile

Pro

Pro

acc
Thr

aac
Asn

cag
Gln

aac
Asn
300
cgce
Arg

tgc
Cys

cca
Pro

Gly
15

Ser
Leu
Leu
Leu
Pro
95

Glu
Ser
Cys

Leu

Asn

atg
Met

tgc
Cys

atc
Ile
285
agc
Ser

agg
Arg

att
Ile

gct
Ala

Trp
Arg
Ile
Ser
val
80

Leu
His
val
His
His

160
Phe

PCT/US03/04816

77L

819

867

915

963

1011

1059

1101

1105
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165 170 175
Phe Val Gly Ser Leu Glu Tyr Asp Pro Arg Ile Tyr Ser Cys Thr Phe
180 185 190
Ile Gln Thr Ala Ser Thr Gln Tyr Thr Ala Ala Val Val Vval Ile His
195 200 205
Phe Leu Leu Pro Ile Ala Val Val Ser Phe Cys Tyr Leu Arg Ile Trp
210 215 220
vVal Leu Val Leu Gln Ala Arg Arg Lys Ala Lys Pro Glu Ser Arg Leu
225 230 235 240
Cys Leu Lys Pro Ser Asp Leu Arg Ser Phe Leu Thr Met Phe Val Val
245 250 255
Phe Val Ile Phe Ala Ile Cys Trp Ala Pro Leu Asn Cys Ile Gly Leu
260 265 270
Ala Val Ala Ile Asn Pro Gln Glu Met Ala Pro Gln Ile Pro Glu Gly
275 280 285
Leu Phe Val Thr Ser Tyr Leu Leu Ala Tyr Phe Asn Ser Cys Leu Asn
290 295 300
Ala Ile Val Tyr Gly Leu Leu Asn Gln Asn Phe Arg Arg Glu Tyr Lys
305 310 315 320
Arg Ile Leu Leu Ala Leu Trp Asn Pro Arg His Cys Ile Gln Asp Ala
325 330 335
Ser Lys Gly Ser His Ala Glu Gly Leu Gln Ser Pro Ala Pro Pro Ile
340 345 350
Ile Gly val Gln His Gln Ala Asp Ala Leu
355 360
<210> 25
<211> 4234
<212> DNA
<213> Homo sapiens
<220>
<221> CDS
<222> (863)...(2452)
<400> 25
aagcttactg gtgaggcaag tgtgegtcta tttccatgge gecctggete geggcagece 60
ctggctggge gaggggtgtyg atgtgggagt ggggtgggag ggggcageag geggggectg 120
ccacgtcact tggagagtgt gtgttgggaa ggaagggcag agcggagagc cgagecgetg 180
cagctgegge ggcecggcagceg aagcecttgag cegtggggag gtgggtcccce ggetcgggeg 240
ccggggcage cccgggecte tgegaggect geggegegge tcctagggag gaggtggegg 300
ctgtggcgge cggaaccgcg accttggecg gacccagece cgeggtggac gcagggegga 360
ggccgagcec cgcaggagtc tttgeccgage cggaggaggce gcatctggeg cttcggtace 420
agcggeagec gggggtccgg ageggcetgga ggagcgcagt ggagaactgg gaagagctag 480
cceggetgga gggcggacct ctgegtecgg gagecggggt ctcaaggcac cgetggggge 540
gaagcacggc gtettttegg gecagecagtt tcacacgege ctgtgtgccg gttceccgggea 600
tcccagtaag ctctagcacc cgggcgeggg taacgggaag cgcagaacca aatccccage 660
gcccaggtca cctccccaga cceagecttg cagggaccag ggctttaggg ctcacggacce 720
caacggccag gtcagaccge gaaccgggag agcgcggecc caccctaaag agggcgeacg 780
ggagctgggg agcgggtgec gegcotccaga gattgtgteg tgggegecgt cctagtggeg 840
gggagcgecac ctccgagggg gc atg aga tcg gag aaa tcc ctt acg ctg geg 892
Met Arg Ser Glu Lys Ser Leu Thr Leu Ala
1 5 10
gcg ccg 999 gag gtc cgt ggg ccg gag ggg gag caa cag gat gcg gga 940
Ala Pro Gly Glu val Arg Gly Pro Glu Gly Glu Gln Gln Asp Ala Gly
15 20 25
gac ttc ccg gag gecc gge ggg ggc ggg gge tge tgt agt age gag cgg 988

Asp Phe Pro Glu Ala Gly Gly Gly Gly Gly Cys

- 46 -
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30 35 40

ctg gtg atc aat atc tcc ggg ctg cge ttt gag aca caa ttg cgce acc 1036
Leu Val Ile Asn Ile Ser Gly Leu Arg Phe Glu Thr Gln Leu Arg Thr
45 50 55

ctg tcg ctg ttt ccg gac acg ctg ctc gga gac cct ggce cgg cga gtc 1084
Leu Ser Leu Phe Pro Asp Thr Leu Leu Gly Asp Pro Gly Axrg Arg Val
60 65 70

cgc ttc tte gac cce ctg agg aac gag tac ttc tte gac cge aac cgg 1132
Arg Phe Phe Asp Pro Leu Arg Asn Glu Tyr Phe Phe Asp Arg Asn Arg
75 80 85 90

cce age tte gac gecce atc cte tac tac tac cag tect ggg gge cge ctg 1180
Pro Ser Phe Asp Ala Ile Leu Tyr Tyr Tyr Gln Ser Gly Gly Arg Leu
95 100 105

cgg agg ccg gtc aac gtg ccc ctg gac att ttc ctg gag gag atc cgce 1228 .
Arg Arg Pro Val Asn Val Pro Leu Asp Ile Phe Leu Glu Glu Ile Arg
110 115 120

ttc tac cag ctg ggg gac gag gcc ctg gcg gce ttec cgg gag gac gag 1276
Phe Tyr Gln Leu Gly Asp Glu Ala Leu Ala Ala Phe Arg Glu Asp Glu
125 130 135

ggc tge ctg ccc gaa ggt ggc gag gac gag aag ccg ctg ccc tcc cag 1324
Gly Cys Leu Pro Glu Gly Gly Glu Asp Glu Lys Pro Leu Pro Ser Gln
140 145 150

ccc ttc cag cge cag gtg tgg ctg ctce ttt gag tac cca gag agc tct 1372
Pro Phe Gln Arg Gln Val Trp Leu Leu Phe Glu Tyr Pro Glu Ser Ser
155 160 165 170

ggg ccg goc agg gge atc gee atc gtc tee gtg ttg gte att cte atce 1420
Gly Pro Ala Arg Gly Ile Ala Ile Val Ser Val Leu Val Ile Leu Ile
175 180 185

tcec ata gtc atc ttt tgc ctg gag acc tta ccc cag ttcec cgt gta gat 1468
Ser Ile Val Ile Phe Cys Leu Glu Thr Leu Pro Gln Phe Arg Val Asp
190 195 200

ggt cga ggt gga aac aat ggt ggt gtg agt cga gtc tce cca gtt tec 1516
Gly Arg Gly Gly Asn Asn Gly Gly Val Ser Arg Val Ser Pro Val Ser
205 210 215

agg 9ggg agt cag gag gaa gag gag gat gaa gac gat tcc tac aca ttt 1564
Arg Gly Ser Gln Glu Glu Glu Glu Asp Glu Asp Asp Ser Tyr Thr Phe
220 225 230

cat cat ggc atc acc cct ggg gaa atg ggg acc ggg ggc tecc tece tea 1612
His His Gly Ile Thr Pro Gly Glu Met Gly Thr Gly Gly Ser Ser Ser
235 240 245 250

ctc agt act ctt ggg gge tece ttce ttt aca gac ccc ttc ttt ctg gtg 1660
Leu Ser Thr Leu Gly Gly Ser Phe Phe Thr Asp Pro Phe Phe Leu Val
255 260 265

gag acg ctg tgc att gtc tgg ttc act ttt gag cte ctg gtg cge tte 1708
Glu Thr Leu Cys Ile Val Trp Phe Thr Phe Glu Leu Leu Val Arg Phe
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270 275 280

tce gee tge cet age aag ceg gec tte tte cgg aac atc atg aac atc 1756
Ser Ala Cys Pro Ser Lys Pro Ala Phe Phe Arg Asn Ile Met Asn Ile
285 290 295

att gac ttg gtg gct atc tte ccc tac tte atc acc ctg ggc act gag 1804
Ile Asp Leu Val Ala Ile Phe Pro Tyr Phe Ile Thr Leu Gly Thr Glu
300 305 310

ctg gty cag cag cag gag cag caa cca gce agt gga gga ggc ggc cag 1852
Leu Val Gln Gln Gln Glu Gln Gln Pro Ala Ser Gly Gly Gly Gly Gln
315 320 325 330

aat ggg cag cag gce atg tce ctg gcc atc ctc cga gtc atc cge ctg 1900
Asn Gly Gln Gln Ala Met Ser Leu Ala Ile Leu Arg Val Ile Arg Leu
335 340 345

gtc cgg gtg ttc cge atc tte aag cte tcc cgc cac tecc aag ggg ctg 1948
Val Arg Val Phe Arg Ile Phe Lys Leu Ser Arg His Ser Lys Gly Leu
350 355 360

cag atc ctg ggc aag acc ttg cag gec tcce atg agg gag ctg ggg ctg 1996
Gln Ile Leu Gly Lys Thr Leu Gln Ala Ser Met Arg Glu Leu Gly Leu
365 370 375

ctc ate ttc tte cte tte atce ggg gtc atc ctc ttc tee agt gee gte 2044
Leu Ile Phe Phe Leu Phe Ile Gly Val Ile Leu Phe Ser Ser Ala Vval
380 385 390

tac ttc gca gag gect gac gat gac gat tcg ctt ttt cce age atc ceg 2092
Tyr Phe Ala Glu Ala Asp Asp Asp Asp Ser Leu Phe Pro Ser Ile Pro
395 400 405 . 410

gat gcc tte tgg tgg geca gtg gtt aca atg acc acg gta ggt tac ggg 2140
Asp Ala Phe Trp Trp Ala Val Val Thr Met Thr Thr Vval Gly Tyr Gly
415 420 425

gac atg tac ccc atg act gtg ggg gga aag atc gtg ggc tcg ctg tgt 2188
Asp Met Tyr Pro Met Thr Val Gly Gly Lys Ile Val Gly Ser Leu Cys
430 435 440

gcc atc get ggg gtc cte acc att gee ctg cct gtg cce gtc ate gtc 2236
Ala Ile Ala Gly Val Leu Thr Ile Ala Leu Pro Val Pro Val Ile val
445 450 455

tce aac tte aac tac tte tac cac Cgg gag acg gag cag gag gag caa 2284
Ser Asn Phe Asn Tyr Phe Tyr His Arg Glu Thr Glu Gln Glu Glu Gln
460 465 470

ggc cag tat acc cac gtc act tgt ggg cag cct gcg ccg gac ctg agg 2332
Gly Gln Tyr Thr His Val Thr Cys Gly Gln Pro Ala Pro Asp Leu Arg
475 480 485 490

gca act gac aac gga ctt ggc aag cct gac ttc ccc gag gct aac cgg 2380
Ala Thr Asp Asn Gly Leu Gly Lys Pro Asp Phe Pro Glu Ala Asn Arg
495 500 505

gaa cgg aga ccc agc tac ctt cct aca cca cat cgg gcc tat gca gag 2428

Glu Arg Arg Pro Ser Tyr Leu Pro Thr Pro His Arg Ala Tyr Ala Glu
510 515 520
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aaa aga atg ctc acg gag gtc tga cccatgcagg cagggcctge aggaggggag 2482

Lys Arg Met Leu Thr Glu Val

525

cactgagcta
tgacttcttg
tatcaacctt
tgaaattcca
tttatatgac
gaacagcaaa
tgttctttge
gctggaggac
gtecectectge
cgttctaaac
ggttagtcca
cactggtgtt
aggaaggttc
ctggagaaag
gaccacagtc
aatcgtgttg
taccttgett
cagcttaaag
ttttatgggce
gcctcactet
gaggtgcatt
gccattttet
ttctcagtaa
atcttttggg
atgctttcag
ttacgagagg
agctctaaat
tgtgcctcag
tggggaatgt
tttgattttt

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

26
529
PRT
Homo

<400> 26
Met Arg Ser
1
Gly

Pro Glu

Gly Gly Gly

35

Gly Leu Arg
50

Thr Leu

65

Arg

Leu

Asn Glu

Leu Tyr Tyr

Pro Leu Asp
115
Ala Leu
130

Glu

Glu

Gly Asp

acagtctctt
actctctceccc
gttgcttaat
gcggtgccac
agaagctggg
tgtcaacagg
tttgggtcat
agaagcagta
agatgaccct
ttggatggaa
ggaccaaaga
cggtctacat
cttctcagag
ggaaccacag
tgaagcaadgg
cagatggcag
cctgggagtt
ccctagacag
atgaaatatg
aagaggcttt
tgacctgcete
tccattgtga
cattgccatt
tgcagttectg
actctttgat
acagccttat
ctcgatcttg
tttacccacc
ctgggaagct

ag

sapiens

Glu Lys
5
Gly Glu
20
Gly Cys

Phe Glu

Gly Asp
Phe
85

Gln

Tvr

Tyr
100
Ile Phe

Ala Ala

Glu Lys

Ser
Glin
Cys
Thr
Pro
70

Phe
Ser
Leu

Phe

Pro

*

aggcttectt
ctacacccac
ccectgcagcea
ccaatcatgce
catgattggg
atggaaacca
gtgcgtttcece
ctcaacttgc
tggtagagtc
ttagagaata
ggccaatgga
ttagttctce
ccaaatactce
agccaggagyg
tgccacttaa
ccttttctee
tgatttagga
gtaaaagcac
tggtttagaa
tttgctgagt
tcactggtaa
gaccactgcce
tgttttttge
aaactgaaag
gataattttt
gagggtttge
ccataacttt
cattaaatgg
ggggacattg

Leu Thr

Gln Asp

Ser
40
Leu

Ser

Gln
55
Gly Arg

Asp Arg

Gly Gly
Glu
120
Glu

Glu

Arg
135

Leu Pro

Leu
Ala
25

Glu
Arg
Arg
Asn
Arg
105
Ile
Asp

Ser

ctcatttcca
tacctggeat
ttcaaggtta
ccagcttctg
tggcaccget
gccctatcetg
tagcttcagg
tgttattcca
tttatttgca
caatcaaact
tttttcaaag
ccactctgat
tttgtgcaag
aatgtctgag
acagatactg
ttcattttcc
ttgctgttga
acattggatg
taaggaacaa
caagcaaaca
ggtgacttgyg
atctatccac
ctttgataaa
gactgttaac
ttttttaaaa
ttgagaggca
acagggtaac
gaacattact
ctatgcaaat

Ala
10
Gly

Ala
Asp

Arg Leu

Thr Leu

Val Arg
75
Arg Pro
90
Leu Arg

Arg Phe
Glu Gly

Gln Pro
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ctactcactc
ccaggaccaa
atccatctaa
tcatatgaat
ggaatttcaa
agtcttcget
ccacttggta
gtgccctgta
tagcctcaaa
ttaccacttg
tgtgcccecag
cccctgacte
tgccttectg
cagagtcaag
ttttctcaaa
ccacatttte
aggcttcctc
gcagcatggg
gcattattcc
cttgcectget
tggcgttece
ctgcccacct
ctgtgatgta
atgtttttaa
attatctctc
gtgtggctte
ttgggtccac
gtcttccect
gtgtgaatct

Pro Gly Glu

Phe Glu
30
Asn

Pro
val Ile
45
Ser Leu Phe
60
Phe

Phe Asp

Ser Phe Asp
val
110

Leu

Arg Pro

Gln
125
Leu

Tyr
Cys Pro
140
Phe

Gln Arg

tagcttcagt
atacctggac
gtgacatttt
gagatataca
aaatgtcaag
ccctecttag
actggaagaa
acaaccactg
ataggttatt
gaggacacgyg
cacacagagg
tccagcecttce
agcagaagaa
caactggcectt
ggggcagagyg
tctggeccecte
aggcaaactc
tttecttececa
tttgccaaca
ctgccecttyg
acttgattta
ccecttttgt
ctgttctgag
ttttatatct
gaagagcaac
tgtgactgcce
agtcactctt
ccctacctea
tagtcatgga

val
15
Ala

Arg
Gly
Ile Ser
Pro Asp
Leu

80
Ile

Pro

Ala
95
Asn Val

Gly Asp

Glu Gly

Gln Val

2542
2602
2662
2722
2782
2842
2902
2962
3022
3082
3142
3202
3262.
3322
3382
3442
3502
3562
3622
3682
3742
3802
3862
3922
3982
4042
4102 -
4162
4222
4234



145
Trp

Ala
Leu
Gly
Glu
225
Gly
Ser
Trp
Pro
Phe
305
Gln
Ser
Phe
Leu
Ile
385
Asp
val
val
Thr
TyxY
465
Thr
Gly

Leu

val

WO 03/073983

Leu
Ile
Glu
Gly
210
Glu
Glu
Phe
Phe
Ala
290
Pro
Gln
Leu
Lys
Gln
370
Gly
Asp
Val
Gly
Ile
450
His
Cys

Lys

Pro

<210> 27
<211> 17

<212>
<213>

<220>

<221>
<222>

<400> 27

Leu
val
Thr
195
val
Asp
Met
Phe
Thr
275
Phe
Tyr
Pro
Ala
Leu
355
Ala
val
Asp
Thr
Gly
435
Ala
Arg
Gly

Pro

Thr
515

64

DNA
Homo sapiens

CDS
(268) . ..(1266)

Phe
Ser
180
Leu
Ser
Glu
Gly
Thr
260
Phe
Phe
Phe
Ala
Ile
340
Ser
Ser
Ile
Ser
Met
420
Lys
Leu
Glu
Gln
Asp

500
Pro

Glu
165
val
Pro
Arg
Asp
Thr
245
Asp
Glu
Arg
Ile
Ser
325
Leu
Arg
Met
Leu
Leu
405
Thr
Ile
Pro
Thr
Pro
485

Phe

His

150
Tyr

Leu
Gln
val
Asp
230
Gly
Pro
Leu
Asn
Thr
310
Gly
Arg
His
Arg
Phe
390
Phe
Thr
val
val
Glu
470
Ala

Pro

Arg

Pro
val
Phe
Ser
215
Ser
Gly
Phe
Leu
Ile
295
Leu
Gly
val
Ser
Glu
375
Ser
Pro
val
Gly
Pro
455
Gln
Pro

Glu

Ala

Glu
Ile
Arg
200
Pro
Tyr
Ser
Phe
val
280
Met
Gly
Gly
Tle
Lys
360
Leu
Ser
Ser
Gly
Ser
440
Val
Glu
Asp

Ala

Tyr
520

Ser
Leu
185
val
val
Thr
Ser
Leu
265
Arg
Asn
Thr
Gly
Arg
345
Gly
Gly
Ala
Ile
Tyxr
425
Leu
Ile
Glu
Leu
Asn

505
Ala

Ser
170
Ile
Asp
Ser
Phe
Ser
250
val
Phe
Ile
Glu
Gln
330
Leu
Leu
Leu
Val
Pro
410
Gly
Cys
Val
Gln
Arg
490

Arg

Glu
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155
Gly

Ser
Gly
Arg
His
235
Leu
Glu
Ser
Ile
Leu
315
Asn
Val

Gln

Leu

Tyr
395
ASp
AsSp
Ala
Ser
Gly
475
Ala
Glu

Lys

Pro
Ile
Arg
Gly
220
His
Ser
Thr
Ala
Asp
300
val
Gly
Arg
Ile
Ile
380
Phe
Ala
Met
Ile
Asn
460
Gln
Thr

Arg

Arg

Ala
vVal
Gly
205
Ser
Gly
Thr
Leu
Cys
285
Leu
Gln
Gln
vVal
Leu
365
Phe
Ala
Phe
Tyr
Ala
445
Phe
Tyr
Asp

Arg

Met
525

Arg
Ile
190
Gly
Gln
Ile
Leu
Cys
270
Pro
val
Gln
Gln
Phe
350
Gly
Phe
Glu
Trp
Pro
430
Gly
Asn
Thr
Asn
Pro

510
Leu

Gly
175
Phe
Asn
Glu
Thr
Gly
255
Ile
Ser
Ala
Gln
Ala
335
Arg
Lys
Leu
Ala
Trp
415
Met
val
Tyr
His
Gly
495

Ser

Thr

160
Ile

Cys
Asn
Glu
Pro
240
Gly
val
Lys
Ile
Glu
320
Met
Ile
Thr
Phe
Asp
400
Ala
Thr
Leu
Phe
val
480
Leu

Tyr

Glu

PCT/US03/04816
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cacgcgtceg ggcctageag gtgggeacce ccgeacacat ttgaggeggg geccagatgec 60
cacagttcag agecctctttt tgtccctggg attggatcece agggectgggt ggggccagge 120
tgtcccatte cccaacactc ctecetececeyg gegaaaccgg gcaccagcag gcgtttgega 180
gaggagatac gagctggacg cctggccctt ccctcccacce gggtectagt ccaccgetec 240
cggcgeegge teccccgecte tecceget atg tac cga ccg cga gec cgg geg get 294
Met Tyr Arg Pro Arg Ala Arg Ala Ala
1 5

ccc gag ggc agg gtc cgg ggce tge geg gtg ccc gge acce gtg cte ctg 342
Pro Glu Gly Arg Val Arg Gly Cys Ala Val Pro Gly Thr val Leu Leu
10 15 20 25

ctg ctc gee tac ctg get tac ctg geg ctg gge acc ggce gtg tte tgg 390
Leu Leu Ala Tyr Leu Ala Tyr Leu Ala Leu Gly Thr Gly Val Phe Trp
30 35 40

acg ctg gag ggc cgc gcg gcog cag gac tce age cge age tte cag cge 438
Thr Leu Glu Gly Arg Ala Ala Gln Asp Ser Ser Arg Ser Phe Gln Arg
45 50 55

gac aag tgg gag ctg ttg cag aac ttc acg tgt ctg gac cgc cecg geg 486
Asp Lys Trp Glu Leu Leu Gln Asn Phe Thr Cys Leu Asp Arg Pro Ala
60 65 70

ctg gac tcg ctg atc cgg gat gtc gtc caa gca tac aaa aac gga gcc 534
Leu Asp Ser Leu Ile Arg Asp Val Val Gln Ala Tyr Lys Asn Gly Ala
75 80 85

agc ctc ctc age aac acc acc age atg ggg cgc tgyg gag ctc gtg gge 582
Ser Leu Leu Ser Asn Thr Thr Ser Met Gly Arg Trp Glu Leu Val Gly
90 95 100 105

tce tte ttc ttt tet gtg tee acce atc acc acc att gge tat ggc aac 630
Ser Phe Phe Phe Ser Val Ser Thr Ile Thr Thr Ile Gly Tyr Gly Asn
110 115 120

ctg agc cce aac acg atg gct gec cge cte tte tge atc tte ttt gee 678
Leu Ser Pro Asn Thr Met Ala Ala Arg Leu Phe Cys Ile Phe Phe Ala
125 130 135

ctt gtg ggg atc cca ctc aac cte gtg gtg cte aac cga ctg ggg cat 726
Leu Val Gly Ile Pro Leu Asn Leu Val Val Leu Asn Arg Leu Gly His
140 145 150

ctc atg cag cag gga gta aac cac tgg gce age agg ctg ggg ggc acc 774
Leu Met Gln Gln Gly Val Asn His Trp Ala Ser Arg Leu Gly Gly Thr
155 160 165

tgg cag gat cct gac aag gcg cgg tgg ctg geg gge tct gge goc cte 822
Trp Gln Asp Pro Asp Lys Ala Arg Trp Leu Ala Gly Ser Gly Ala Leu
170 175 180 185

ctc tcg gge cte ctg cte ttc ctg ctg ctg cca cog ctg cte tte tee 870
Leu Ser Gly Leu Leu Leu Phe Leu Leu Leu Pro Pro Leu Leu Phe Ser
190 195 200

cac atg gag ggc tgg agc tac aca gag ggce ttc tac ttc gee tte atc 918

His Met Glu Gly Trp Ser Tyr Thr Glu Gly Phe Tyr Phe Ala Phe Ile
205 210 215
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ctc
Leu

acc
Thr

agc
Ser
220

tcc
Ser

cag
Gln
235

agyg
Arg

ttt
Phe

cte
Leu
250

999
Gly

cag
Gln

ctg
Leu

gag
Glu

aag
Lys

gaa
Glu

gac
AsSp

tce
Ser
300

cca
Pro

gag
Glu

ata
Ile

atc
Ile
315

gga
Gly

aag
Lys
330

gac
Asp

agc
Ser

ccectgatttt
tagaggctgg
tgggtgacat
ttactttage
caccatgaag
gatgatcaca
aaataaacat
aaaaaaaaaa

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

28
332
PRT
Homo

<400> 28
Met Tyr Arg
1
Cys

Ala Vval

Ala Leu
35

Sexr

Leu

Gln Asp

50

Asn Phe Thr

65

Val val Gln

Ser Met Gly

73983

acc
Thr

gtg
val

tac
Tyxr

cca
Pro

atg
Met

gca
Ala

ggc
Gly

ctg
Leu

tog
Trp

ttc
Phe

ggc
Gly
225

tac
Tyr

tgg
Trp
240

ctg
Leu

gce
Ala

255

cca
Pro
270

acg
Thy

tte
Phe
285

aag
Lys

tce
Ser

cac
His

cat
His

cag
Gln

tag

aagctttgea
gtgcagctat
gggatgtgac
gggctgcaat
tagcggcaat
gageccatect
cttatgtaaa
aaaaaaaaaa

sapiens

Pro Arg
5
Pro Gly
20
Gly Thr

Ser Arg

Cys Leu

Ala Tyr
85
Arg Trp

100

ggd
Gly

tcc
Ser

cca
Pro

ctg
Leu

Ala
Thr
Gly
Ser
ASp
70

Lys

Glu

gta
Val

agg
Arg

caa
Gln

agce
Ser

caa
Gln
305

cag
Gln

cct
Pro

gaa
Glu
320

catgtccacc
atgattaatt
tttcgggtgt
gecgecgata
gtttgagecgg
aacaaacgga
atccccaaaa
aaaaaaaaaa

Arg Ala

Val Leu
Phe
40

Gln

Val

Phe
55
Arg Pro

Asn Gly

Leuy Val

tac gtg
Tyr Val

gac
Asp

aac
Asn

atg
Met

aag
Lys

atc
Ile
260

atc
Ile

ttg
Leu

tce
Ser
275

tgt
Cys

tgc
Cys

tog
Trp
290

aga
Arg

cag
Gln

tat
Tyr

tgc
Cys

gga
Gly

tct
Ser

cac
His

gct
Ala

caaactaaag
ctgcccaata
cggggcagca
tgatggctgg
cacaataaga
atatcacccyg
aaaaaaaaaa
aaaaaaaa

Ala Pro Glu

10

Leu Leu Leu

25
Trp

Thr Leu

Arg Asp Lys

Ala Leu Asp
75
Ser Leu
90

Ser

Ala

Gly Phe

105
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att
Ile

gga
Gly
230

Met

tcc
Ser

gtg
Val
245

atc
Ile

ctc
Leu

aaa
Lys

tgc
Cys

cac
His

cac
His

cct
Pro

gga
Gly

gac
Asp
295

cca
Pro

gag
Glu
310

gga

gct
Ala
325

gca
Ala

ggc

actacatttt
gggtatacag
tgcecttete
gagctetgge
taggaagagt
acctccettta
aaaaaaaaaa

Gly val

Ala Leu
30

Arg

Tyr

Glu Gly

45

Trp Glu Leu

60

Ser Leu Ile

Leu Ser Asn

Phe Phe Ser

110

atg

ctg
Leu

Gly

Gly Cys

aac

Asn Pro

atc
Ile

tgg
Trp

tce
Ser
265

cte
Leu

tct
Ser

agce
Ser
280

cgg
Arg

gag
Glu

ccc
Pro

atg
Met

tgt ggc

Gly

ttatactcca ttectttggte gtegteccteg gtagecaagac

ccatccaccc
agacatgtcc
ccccacttece
agccatacgg
ctggatctct
tgtgagagag
aaaaaaaaaa

Arg Gly
15
Ala Tyr

Ala Ala

Leu Gln
Asp
80

Thr

Arg

Thr
95

vVal Ser

966

1014

1062

1110

1158

1206

1254

1306

1366
1426

1486 .

1546
1606
1666
1726
1764
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Thr Ile Thr Thr Ile Gly Tyr Gly Asn Leu Ser Pro Asn Thr Met Ala
115 120 125
Ala Arg Leu Phe Cys Ile Phe Phe Ala Leu Val Gly Ile Pro Leu Asn
130 135 140
Leu Val Val Leu Asn Arg Leu Gly His Leu Met Gln Gln Gly Val Asn
145 150 155 160
His Trp Ala Ser Arg Leu Gly Gly Thr Trp Gln Asp Pro Asp Lys Ala
165 170 175
Arg Trp Leu Ala Gly Ser Gly Ala Leu Leu Ser Gly Leu Leu Leu Phe
180 185 190
Leu Leu Leu Pro Pro Leu Leu Phe Ser His Met Glu Gly Trp Ser Tyr
195 200 205
Thr Glu Gly Phe Tyr Phe Ala Phe Ile Thr Leu Ser Thr Val Gly pPhe
210 215 220
Gly Asp Tyr Val Ile Gly Met Asn Pro Ser Gln Arg Tyr Pro Leu Trp
225 230 235 240
Tyr Lys Asn Met Val Ser Leu Trp Ile Leu Phe Gly Met Ala Trp Leu
’ 245 ‘ 250 255
Ala Leu Ile Ile Lys Leu Ile Leu Ser Gln Leu Glu Thr Pro Gly Arg
260 265 270
Val Cys Ser Cys Cys His His Ser Ser Lys Glu Asp Phe Lys Ser Gln
275 280 285
Ser Trp Arg Gln Gly Pro Asp Arg Glu Pro Glu Ser His Ser Pro Gln
290 295 300
Gln Gly Cys Tyr Pro Glu Gly Pro Met Gly Ile Ile Gln His Leu Glu
305 310 315 320
Pro Ser Ala His Ala Ala Gly Cys Gly Lys Asp Ser
325 330

<210> 29

<211> 3083

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (37)...(3006)

<400> 29
aattccggge ccgecggace cegagetget gggagg atg acce atg gct ggg ggc 54
Met Thr Met Ala Gly Gly

agg agg gga cta gtg gcc cct caa aac acg ttt ctg gag aat att gtt 102
Arg Arg Gly Leu Val Ala Pro Gln Asn Thr Phe Leu Glu Asn Ile Val
10 15 20

Cgg cgg tcc aat gat act aat ttt gtg ttg ggy aat get cag ata gtg 150
Arg Arg Ser Asn Asp Thr Asn Phe Val Leu Gly Asn Ala Gln Tle Val
25 30 35

gac tgg cct att gtg tac agc aat gat gga ttt tgc aag ctg tct ggc 198
Asp Trp Pro Ile Val Tyr Ser Asn Asp Gly Phe Cys Lys Leu Ser Gly
40 45 50

tat cac agg gca gaa gtg atg caa aaa agc agc acc tge agt ttt atg 246
Tyr His Arg Ala Glu Val Met Gln Lys Ser Ser Thr Cys Ser Phe Met
55 60 65 70
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tat ggg gag ctg act gat aaa gac acg att gaa aaa gtg cgg caa aca 294
Tyr Gly Glu Leu Thr Asp Lys Asp Thr Ile Glu Lys Val Arg Gln Thr
75 80 85

ttt gag aac tat gag atg aat tcc ttt gaa att ctg atg tac aag aag 342
Phe Glu Asn Tyr Glu Met Asn Ser Phe Glu Ile Leu Met Tyr Lys Lys
20 95 100

aac agg aca cct gtg tgg ttc ttt gtg aaa att gect cca att cga aac 390
Asn Arg Thr Pro Val Trp Phe Phe Val Lys Ile Ala Pro Ile Arg Asn
105 110 115

gaa cag gat aaa gtg gtt tta ttt ctt tgc act ttec agt gac ata aca 438
Glu Gln Asp Lys Val Val Leu Phe Leu Cys Thr Phe Ser Asp Tle Thr
120 125 130

gct ttc aaa cag cca att gag gat gat tca tgt aaa ggc tgg ggg aag 486
Ala Phe Lys Gln Pro Ile Glu Asp Asp Ser Cys Lys Gly Trp Gly Lys
135 140 145 150

ttt gct cgg ctg aca aga gca ctg aca agc agc agg ggt gtc ctg cag 534
Phe Ala Arg Leu Thr Arg Ala Leu Thr Ser Ser Arg Gly Val Leu Gln
155 160 165

cag ctg gct cca age gtg caa aaa ggc gag aat gtc cac aag cac tce 582
Gln Leu Ala Pro Ser Val Gln Lys Gly Glu Asn Val His Lys His Ser
170 175 180

cgc ctg gca gag gtc cta cag ctg ggce tca gac atc ctt cce cag tac 630
Arg Leu Ala Glu Val Leu Gln Leu Gly Ser Asp Ile Leu Pro Gln Tyr
185 190 195

aag caa gag gca cca aag act ccc cct cac atc atc tta cat tat tgt 678
Lys Gln Glu Ala Pro Lys Thr Pro Pro His Ile Ile Leu His Tyr Cys
200 ! 205 210

gtt ttt aag acc acg tgg gat tgg atc atc ttg atc ttg acc tte tat 726
Val Phe Lys Thr Thr Trp Asp Trp Ile Ile Leu Ile Leu Thr Phe Tyr
215 220 225 230

aca gcc atc ttg gtc cct tat aat gte tee tte aaa acc agg cag aat 774
Thr Ala Ile Leu Val Pro Tyr Asn Val Ser Phe Lys Thr Arg Gln Asn
235 240 245

aat gtg gcc tgg ctg gtt gtt gat age atc gtg gat gtt atc ttt ttg 822
Asn Val Ala Trp Leu Val Val Asp Ser Ile Val Asp Val Ile Phe Leu
250 255 260

gtg gac att gtg ctc aat ttt cat acc acc ttt gtt gga cca gca ggg 870
Val Asp Ile Val Leu Asn Phe.His Thr Thr Phe Val Gly Pro Ala Gly
265 270 275

gag gtg att tct gac ccc aaa ctt atc cgec atg aac tac ctg aag acg 918
Glu Val Ile Ser Asp Pro Lys Leu Ile Arg Met Asn Tyr Leu Lys Thr
280 285 290

tgg ttt gtg att gac ctt ctg tce tgt ttg cca tat gat gtc atc aac 966

Trp Phe Val Ile Asp Leu Leu Ser Cys Leu Pro Tyr Asp Val Ile Asn
295 300 305 310
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gct ttt gag aac gtg gat gag gtt agt gecc ttt atg ggt gat cca ggg 1014
Ala Phe Glu Asn Val Asp Glu Val Ser Ala Phe Met Gly Asp Pro Gly
315 320 325

aag att ggt ttt gct gat cag att cca cca cca ctg gag gogg aga gag 1062
Lys Ile Gly Phe Ala Asp Gln Ile Pro Pro Pro Leu Glu Gly Arg Glu
330 335 340

agt cag ggc atc agce agc ctg tte age tct cta aaa gtt gtce cgg ctg 1110
Ser Gln Gly Ile Ser Ser Leu Phe Ser Ser Leu Lys Val Val Arg Leu
345 350 355

ctec cgt ctt ggg cga gtg gcc cgt aag ctg gac cac tac att gaa tat 1158
Leu Arg Leu Gly Arg Val Ala Arg Lys Leu Asp His Tyr Ile Glu Tyr
360 365 370

gga gct gct gtg ctg gtce ctg ctg gtg tgt gtg ttt ggg ctg gct gea 1206
Gly Ala Ala Val Leu Val Leu Leu Val Cys Val Phe Gly Leu 2Ala 2ala
375 380 385 390

cac tgg atg gcc tgc atc tgg tac age att ggg gac tat gag atc ttt 1254
His Trp Met Ala Cys Ile Trp Tyr Ser Ile Gly Asp Tyr Glu Ile Phe
395 400 405

gac gag gac acc aag aca atc cgc aac aac agc tgg ctg tac caa cta 1302
Asp Glu Asp Thr Lys Thr Ile Arg Asn Asn Ser Trp Leu Tyr Gln Leu
410 415 420

gcg atg gac att gge acc cct tac cag ttt aat ggg tct gge tca ggg 1350
Ala Met Asp Ile Gly Thr Pro Tyr Gln Phe Asn Gly Ser Gly Ser Gly
425 430 435

aag tgg gaa ggt ggt ccc agec aag aat tct gtc tac atc tecc teg ttg 1398
Lys Trp Glu Gly Gly Pro Ser Lys Asn Ser Val Tyr Ile Ser Ser Leu
440 445 450

tat ttc aca atg acc agc ctc acc agt gtg gge ttt ggg aac atc gcc 1446
Tyr Phe Thr Met Thr Ser Leu Thr Ser Val Gly Phe Gly Asn Ile Ala
455 460 465 470

cca tce aca gac att gag aag atc ttt geca gtg gee atc atg atg att 1494
Pro Ser Thr Asp Ile Glu Lys Ile Phe Ala Val Ala Ile Met Met Ile
475 480 485

ggc tca ctt ctc tat gecc acc atc tte ggg aat gtg acg act att ttc 1542
Gly Ser Leu Leu Tyr Ala Thr Ile Phe Gly Asn Val Thr Thr Ile Phe
490 495 500

caa cag atg tat gcc aac acc aac aga tac cat gag atg ctc aac agt 1590
Gln Gln Met Tyr Ala Asn Thr Asn Arg Tyr His Glu Met Leu Asn Ser
505 510 515

gtt cgg gac ttc ctg aag ctc tac cag gtg cca aaa gga ttg agt gag 1638
Val Arg Asp Phe Leu Lys Leu Tyr Gln Val Pro Lys Gly Leu Ser Glu

520 525 530
cga gta atg gat tat att gtg tcc act tgg tcc atg tce aga gge att 1686
Arg Val Met Asp Tyr Ile Val Ser Thr Trp Ser Met Ser Arg Gly Ile
535 540 545 550

gac aca gag aag gtc ctg cag atc tgc ccc aag gac atg aga gcc gac 1734

- 55 -



WO 03/073983 PCT/US03/04816

Asp Thr Glu Lys Val Leu Gln Ile Cys Pro Lys Asp Met Arg Ala Asp
555 560 565

atc tgc gtg cac ctg aac cgc aag gtg ttec aag gag cac ccg gcoc tte 1782
Ile Cys Val His Leu Asn Arg Lys Val Phe Lys Glu His Pro Ala Phe
570 575 580

cgg ctg gece agt gat gge tge cte cgg gea ctg gee atg gag ttce cag 1830
Arg Leu Ala Ser Asp Gly Cys Leu Arg Ala Leu .Ala Met Glu Phe Gln
585 590 595

acg gtg cac tgt gcc cca ggg gac ctc atc tac cat geca gga gag agce 1878
Thr Val His Cys Ala Pro Gly Asp Leu Ile Tyr His Ala Gly Glu Ser
600 605 610

gtt gac agc ctc tge ttt gtg gtt tect gge tee ctg gag gtg atc caa 1926
Val Asp Ser Leu Cys Phe Val Val Ser Gly Ser Leu Glu Val Tle Gln
615 620 625 630

gat gat gag gtg gtg gcc att cta gga aaa gga gac gtg ttt gga gat 1974
Asp Asp Glu-val Val Ala Ile Leu Gly Lys Gly Asp Val Phe Gly Asp
635 640 645

gtg ttc tgg aag gaa gcc acc ctt gee cag tce tgt gee aat gtt agg 2022
Val Phe Trp Lys Glu Ala Thr Leu Ala Gln Ser Cys Ala Asn Val Arg
650 655 660

gce ttg acc tac tgt gat ctg cat gtg atc aag cgg gat gcc ctg cag 2070
Ala Leu Thr Tyr Cys Asp Leu His Val Ile Lys Arg Asp Ala Leu Gln
665 670 675

aaa gtg ctg gaa ttc tac acg gcc ttc tce cat tee tte tee cgg aac 2118
Lys Val Leu Glu Phe Tyr Thr Ala Phe Ser His Ser Phe Ser Arg Asn
680 685 690

ctg att ctg acg tac aac ttg agg aag agg att gtg ttc cgg aag atc 2166
Leu Ile Leu Thr Tyr Asn Leu Arg Lys Arg Ile Val Phe Arg Lys Ile
695 700 705 710

agc gat gtg aaa cgt gaa gag gaa gaa cgc atg aaa cga aag aat gag 2214
Ser Asp Val Lys Arg Glu Glu Glu Glu Arg Met Lys Arg Lys Asn Glu
‘ 715 720 725

gcc cecc ctg atce ttg ccc ccg gac cac cct gte cgg cge cte tte cag 2262
Ala Pro Leu Ile Leu Pro Pro Asp His Pro Val Arg Arg Leu Phe Gln
730 735 740

aga ttc cga cag cag aaa gag gcc agg ctg gca get gag aga ggg gge 2310
Arg Phe Arg Gln Gln Lys Glu Ala Arg Leu Ala Ala Glu Arg Gly Gly
745 750 755

¢gg gac ctg gat gac cta gat gtg gag aag ggc aat gtc ctt aca gag 2358
Arg Asp Leu Asp Asp Leu Asp Val Glu Lys Gly Asn Val Leu Thr Glu
760 765 770

cat gcc tce gee aac cac agc ctc gtg aag gec age gtg gte acc gtg 2406
His Ala Ser Ala Asn His Ser Leu Val Lys Ala Ser Val Val Thr Val
775 780 785 790

cgt gag agt cct gcc acg ccc gta tec tte cag geca gcoc tec ace tec 2454
Arg Glu Ser Pro Ala Thr Pro Val Ser Phe Gln Ala Ala Ser Thr Ser
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ggd
Gly

ggc
Gly

cgc
Arg

aag
Lys
855

gag
Glu

agce
Ser

cgg
Arg

gag
Glu

gag
Glu
935

cte
Leu

cct
Pro

aga
Arg
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gtyg
val

ccce
Pro

ttc
Phe
840

gct
Ala

gce
Ala

gac
Asp

agt
Ser

cag
Gln
920

gac
Asp

tct
Ser

cag
Gln

gac
Asp

cca
Pro

aag
Lys
825

aaa
Lys

gag
Glu

aca
Thr

ttg
Leu

cce
Pro
905

acg
Thr

atc
Ile

gag
Glu

gag
Glu

att
Ile
985

gac
Asp
810

ggg
Gly

gat
Asp

tcg
Ser

ctg
Leu

cge
Arg
890

atc
Ile

ctg
Leu

aag
Lys

ata
Ile

ttg
Leu
970

ttt
Phe

795

cac
His

ggc
Gly

gct
Ala

atg
Met

aag
Lys
875

ctg
Leu

ctg
Leu

cag
Gln

gce
Ala

cte
Leu
955

ttt
Phe

gga
Gly

gca
Ala

gg9g
Gly

tgc
Cys

gag
Glu
860

aag
Lys

gac
Asp

gca
Ala

gce
Ala

tta
Leu
940

agg
Arg

gaa
Glu

gce
Ala

aag
Lys

ggc
Gly

ggg
Gly
845

aca
Thr

aca
Thr

aac
Asn

gag
Glu

aca
Thxr
925

aac
Asn

ata
Ile

ata
Ile

agc
Ser

cta
Leu

gat
Asp
830

aag

Lys

ctt
Leu

gac
Asp

gtg
val

gte
val
910

gte
val

gcce
Ala

tta
Leu

tcg
Ser

tga
*

cag
Gln
815

tgt
Cys

agt
Ser

ccc
Pro

tcg
Ser

ggt
Gly
895

aag
Lys

ctg
Leu

aaa
Lys

act
Thr

agyg
Arg
975

gaggtctatt taaaaaaaaa gtcagagaca

800

gcg
Ala

gee
Ala

gag
Glu

gag
Glu

tgt
Cys
880

gag
Glu

cat
His

gag
Glu

atg
Met

tce
Ser
960

cca
Pro

cca
Pro

aag
Lys

gac
Asp

agg
Arg
865

gac
AsSp

gcc
Ala

tcg
Ser

gtg
val

acc
Thr
945

aga

Arg

cag
Gln

jejeje}
Gly

cgce
Arg

tgg
Trp
850

aca
Thr

agt
Ser

agg
Arg

tte
Phe

agg
Arg
930

aat

Asn

aga
Arg

tcc
Ser

tcc
Ser

aaa
Lys
835

aac
Asn

aaa
Lys

ggc
Gly

agt
Ser

tac
Tyr
915

cac

His

att
Ile

tce
Ser

cca
Pro

gatacctcca accctgecgt caccaccacc cctaccaccc ggaattc

<210> 30
<211> 98

<212>
<213>

<400> 30
Met Thr Met Ala Gly Gly Arg Arg Gly Leu Val Ala Pro Gln Asn Thr

1

9

PRT
Homo sapiens

5

10
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gag
Glu
820

agce
Ser

aag
Lys

gcg
Ala

atc
Ile

ccec
Pro
900

cce
Pro

gag
Glu

dgag
Glu

tect
Ser

gaa
Glu
980

805

tgc
Cys

tgg
Trp

gtg
Val

tca
Ser

acc
Thr
885

cag
Gln

atc
Ile

ctg
Leu

aaa
Lys

cag
Gln
965

tca
Ser

15

ctg
Leu

gcc
Ala

tcc
Ser

ggc
Gly
870

aag
Lys

gat
Asp

cct
Pro

aag
Lys

cag
Gln
950

tct

Ser

gadg
Glu
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2550

2598 ¢

2646

2694

2742
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2934

2982

3036
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Phe
Gly
Phe
Ser
65

Glu
Ile
Ile
Thr
Cys
145
Ser
Asn
Asp
Ile
Leu
225
Phe
val
Phe
Met
Pro
305
Phe
Pro
Leu
Asp
Val
385
Gly
Ser
Asn
Val
Gly
465
Val

Asn
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Leu
Asn
Cys
50

Thr
Lys
Leu
Ala
Phe
130
Lys
Arg
Val
Ile
Ile
210
Ile
Lys
Asp
Val
Asn
290
Tyr
Met
Leu
Lys
His
370
Phe
Asp
Trp
Gly
Tyr
450
Phe
Ala

val

Glu
Ala
35

Lys
Cys
val
Met
Pro
115
Ser
Gly
Gly
His
Leu
195
Leu
Leu
Thr
Val
Gly
275
Tyr
Asp
Gly
Glu
vVal
355
Tyr
Gly
Tyr
Leu
Ser
435
Ile
Gly
Ile

Thr

Asn
20

Gln
Leu
Ser
Arg
Tyr
100
Ile
Asp
Trp
vVal
Lys
180
Pro
His
Thr
Arg
Ile
260
Pro
Leu
vVal
Asp
Gly
340
val
Ile
Leu
Glu
Tyr
420
Gly
Ser
Asn

Met

Thr

Ile
Ile
Ser
Phe
Gln
85

Lys
Arg
Ile
Gly
Leu
165
His
Gln
Tyr
Phe
Gln
245
Phe
Ala
Lys
Ile
Pro
325
Arg
Arg
Glu
Ala
Tle
405
Gln
Ser
Ser
Ile
Met

485
Ile

val
val
Gly
Met
70

Thr
Lys
Asn
Thr
Lys
150
Gln
Ser
Tyr
Cys
Tyr
230
Asn
Leu
Gly
Thr
Asn
310
Gly
Glu
Leu
Tyr
Ala
390
Phe
Leu
Gly
Leu
Ala
470
Ile

Phe

Arg
Asp
Tyr
55

Tyr
Phe
Asn
Glu
Ala
135
Phe
Gln
Arg
Lys
Val
215
Thr
Asn
val
Glu
Trp
295
Ala
Lys
Ser
Leu
Gly
375
His
Asp
Ala
Lys
Tyr
455
Pro

Gly

Gln

Arg
Trp
40

His
Gly
Glu
Arg
Gln
120
Phe
Ala
Leu
Leu
Gln
200
Phe
Ala
val
ASp
val
280
Phe
Phe
Ile
Gln
Arg
360
Ala
Trp
Glu
Met
Trp
440
Phe
Ser

Ser

Gln

Ser
25

Pro
Arg
Glu
Asn
Thr
105
Asp
Lys
Arg
Ala
Ala
185
Glu
Lys

Tle

Ala

‘Ile

265
Ile

Val
Glu
Gly
Gly
345
Leu
Ala
Met
Asp
Asp
425
Glu
Thr
Thr

Leu

Met

Asn Asp Thr Asn

Ile
Ala
Leu
Tyr
90

Pro
Lys
Gln
Leu
Pro
170
Glu

Ala

. Thr

Leu
Trp
250
Val
Ser
Ile
Asn
Phe
330
Ile
Gly
val
Ala
Thr
410
Ile
Gly
Met
AsSp
Leu

490
Tvr
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val
Glu
Thr
75

Glu
Val
val
Pro
Thr
155
Ser
val
Pro
Thr
val
235
Leu
Leu
Asp
Asp
val
315
Ala
Ser
Arg
Leu
Cys
395
Lys
Gly
Gly
Thr
Tle
475
Tyr

Ala

Tyr
Val
60

Asp
Met
Trp
Val
Ile
140
Arg
val
Leu
Lys
Trp
220
Pro
Val
Asn
Pro
Leu
300
Asp
Asp
Ser
Val
Val
380
Ile
Thr
Thr
Pro
Ser
460
Glu
Ala

Asn

Ser
45

Met
Lys
Asn
Phe
Leu
125
Glu
Ala
Gln
Gln
Thr
205
Asp
Tyr
val
Phe
Lys
285
Leu
Glu
Gln
Leu
Ala
365
Leu
Trp
Ile
Pro
Ser
445
Leu
Lys

Thr

Thr

Phe
30

Asn
Gln
Asp
Ser
Phe
110
Phe
Asp
Leu
Lys
Leu
190
Pro
Trp
Asn
Asp
His
270
Leu
Ser
val
Ile
Phe
350
Arg
Leu
Tyr
Arg
Tyr
430
Lys
Thr
Ile

Ile

Asn

val
Asp
Lys
Thr
Phe
95

val
Leu
Asp
Thr
Gly
175
Gly
Pro
Ile
val
Ser
255
Thr
Ile
Cys
Ser
Pro
335
Ser
Lys
val
Ser
Asn
415
Gln
Asn
Ser
Phe
Phe

495
Arg
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Leu
Gly
Ser
Ile
80

Glu
Lys
Cys
Ser
Ser
160
Glu
Ser
His
Ile
Ser
240
Ile
Thr
Arg
Leu
Ala
320
bPro
Ser
Leu
Cys
Ile
400
Agn
Phe
Ser
val
Ala
480
Gly

Tyr



His
Pro
Ser
545
Lys
Lys
Leu
Tyr
Ser
625
Gly
Ser
Lys
His
Ile
705
Met
Val
Ala
Gly
Ala
785
Gln
Pro
Lys
Asp
Arg
865
Asp
Ala
Ser
vVal
Thr
945

Arg

Gln
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Glu
Lys
530
Met
Asp
Glu
Ala
His
610
Leu
Asp
Cys
Arg
Ser
690
Val
Lys
Arg
Ala
Asn
770
Ser
Ala
Gly
Arg
Trp
850
Thr
Ser
Arg
Phe
Arg
930
Asn

Arg

Ser

Met
515
Gly
Ser
Met
His
Met
595
Ala
Glu
vVal
Ala
Asp
675
Phe
Phe
Arg
Arg
Glu
755
val
Val
Ala
Ser
Lys
835
Asn
Lys
Gly
Ser
VY
915
His
Ile

Ser

Pro

500
Leu

Leu
Arg
Arg
Pro
580
Glu
Gly
val
Phe
Asn
660
Ala
Ser
Arg
Lys
Leu
740
Arg
Leu
val
Ser
Glu
820
Ser
Lys
Ala
Tle
Pro
900
Pro
Glu
Glu

Ser

Glu
980

Asn
Ser
Gly
Ala
565
Ala
Phe
Glu
Ile
Gly
645
Val
Leu
Arg
Lys
Asn
725
Phe
Gly
Thr
Thr
Thr
805
Cys
Trp
Val
Ser
Thr
885
Gln
Ile
Leu
Lys
Gln

965
Ser

Ser
Glu
Ile
550
Asp
Phe
Gln
Ser
Gln
630
Asp
Arg
Gln
Asn
Ile
710
Glu
Gln
Gly
Glu
Val
790
Ser
Leu
Ala
Ser
Gly
870
Lys
Asp
Pro
Lys
Gln
950

Ser

Glu

val
Arg
535
Asp
Ile
Arg
Thr
Val
615
Asp
val
Ala
Lys
Leu
695
Ser
Ala
Arg
Arg
His
775
Arg
Gly
Gly
Arg
Lys
855
Glu
Ser
Arg
Glu
Glu
935
Leu

Pro

Arg

Arg
520
Val
Thr
Cys
Leu
vVal
600
Asp
Asp
Phe
Leu
val
680
Ile
Asp
Pro
Phe
Asp
760
Ala
Glu
Val
Pro
Phe
840
Ala
Ala
Asp
Ser
Gln
920
Asp
Ser

Gln

Asp

505
Asp

Met
Glu
val
Ala
585
His
Ser
Glu
Trp
Thr
665
Leu
Leu
Val
Leu
Arg
745
Leu
Ser
Ser
Pro
Lys
825
Lys
Glu
Thr
Leu
Pro
905
Thr
Ile
Glu
Glu

Ile
985

Phe
Asp
Lys
His
570
Ser
Cys
Leu
val
Lys
650
Tyr
Glu
Thr
Lys
Ile
730
Gln
Asp
Ala
Pro
Asp
810
Gly
Asp
Ser
Leu
Arg
890
Ile
Leu
Lys
Ile
Leu

970
Phe

- 50

Leu
Tyr
Val
555
Leu
Asp
Ala
Cys
vVal
635
Glu
Cys
Phe
Tyr
Arg
715
Leu
Gln
Asp
Asn
Ala
795
His
Gly
Ala
Met
Lys
875
Leu
Leu
Gln
Ala
Leu
955

Phe

Gly

Lys
Ile
540
Leu
Asn
Gly
Pro
Phe
620
Ala
Ala
Asp
Tyr
Asn
700
Glu
Pro
Lys
Leu
His
780
Thr
Ala
Gly
Cys
Glu
860
Lys
Asp
Ala
Ala
Leu
940
Arg
Glu

Ala

Leu
525
val
Gln
Arg
Cys
Gly
605
val
Ile
Thr
Leu
Thr
685
Leu
Glu
Pro
Glu
Asp
765
Ser
Pro
Lys
Gly
Gly
845
Thr
Thr
Asn
Glu
Thxr
925
Asn
Ile

Ile

Ser

510
Tvr

Ser
Ile
Lys
Leu
590
Asp
Val
Leu
Leu
His

670
Ala

Glu
Asp
Ala
750
val
Leu
val
Leu
Asp
830
Lys
Leu
Asp
val
val
910
val
Ala

Leu

Ser

Gln
Thr
Cys
val
575
Arg
Leu
Ser
Gly
Ala
655
val
Phe
Lys
Glu
His
735
Arg
Glu
Val
Ser
Gln
815
Cys
Ser
Pro
Ser
Gly
895
Lys
Leu
Lys

Thr

Arg
975

PCT/US03/04816

Val
Trp
Pro
560
Phe
Ala
Ile
Gly
Lys
640
Gln
Ile
ser
Arg
Arg
720
Pro
Leu
Lys
Lys
Phe
800
Ala
Ala
Glu
Glu
Cys
880
Glu
His
Glu
Met
Ser

960
Pro
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<210> 31
<211> 2598
<212> DNA
<213> Homo sapiens
<220>
<221> CDS
<222> (652)...(1923)
<400> 31
aaagctaaat agccatacag cagctctgac aatgttgtge tggatattge agtttgcttt 60
caaggtgcag atgtaaggat ttaaaaaaat aataatttgg caccaaataa atatgagtag 120
cattcattga atctgcggat ttcatgacgt ctctetgegt ggtccaccac ttttctccta 180
accggggatt ttttttttte ttctgecact cttatcttte cccacttcat tccacccagt 240
ctecectecee cgteccetgee caaacgegeg cccctcegee cctcoccttgg gceccagegee 300
‘cagccctget cteegegete ggccagaggg agccagtcceg gagacggcecg cacctggcectg 360
gagaggctgg gecgggcggag gggtggagac ccgcggacge cgggaageeg gacctggage 420
cggagcagcc gcgagcagaa tggagtctcc taacagecte teggtgetga tgtgaaattt 480
gaccatctga ttccagtttt tttettttce ttttettttt tgecatttect tceectcecgeca 540
tcegtegtgt agtgaattgt tcagtcttge tcegtttcaa gagaggagat catgattgag 600
tgaagccacc ccgtcegeag ccaggaaaag cacaaagaag aaactgcaac a atg goce 657
Met Ala
1
aag ctg aca gaa tcc atg act aac gtc ctg gag gge gac tcc atg gat 705
Lys Leu Thr Glu Ser Met Thr Asn Val Leu Glu Gly Asp Ser Met Asp
5 10 15
cag gac gtc gaa agc cca gtg gecc att cac cag cca aag ttg cct aag 753
Gln Asp Val Glu Ser Pro Val Ala Ile His Gln Pro Lys Leu Pro Lys
20 25 30
cag gcc agg gat gac ctg cca aga cac atc agc cga gat cgg acc aaa 801
Gln Ala Arg Asp Asp Leu Pro Arg His Ile Ser Arg Asp Arg Thr Lys
35 40 45 50
agg aaa atc cag agg tac gtg agg aaa gac gga aag tgc aat gtt cat 849
Arg Lys Ile Gln Arg Tyr Val Arg Lys Asp Gly Lys Cys Asn Val His
55 60 65
cac ggc aac gtg agg gag acc tat cgc tac ctg acc gat atc ttc acc 897
His Gly Asn Val Arg Glu Thr Tyr Arg Tyr Leu Thr Asp Ile Phe Thr
70 75 80
aca tta gtg gac ctg aag tgg aga ttc aac cta ttg att ttt gte atg 945
Thr Leu Val Asp Leu Lys Trp Arg Phe Asn Leu Leu Ile Phe Val Met
85 90 95
gtt tac aca gtg acc tgg ctc ttt ttt gga atg atc tgg tgg ttg atc 993
Val Tyr Thr Val Thr Trp Leu Phe Phe Gly Met Ile Trp Trp Leu Ile
100 105 110
gca tac ata cgg gga gac atg gac cac ata gag gac ccc tce tgg act 1041
Ala Tyr Ile Arg Gly Asp Met Asp His Ile Glu Asp Pro Ser Trp Thr
115 120 125 130
cct tgt gtt acc aac ctc aac ggg ttc gte tct get ttt tta tte tea 1089
Pro Cys Val Thr Asn Leu Asn Gly Phe Val Ser Ala Phe Leu Phe Ser
135 140 145
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ata gag aca gaa acc acc att ggt tat ggc tac cgg gtc atc aca gat 1137
Ile Glu Thr Glu Thr Thr Ile Gly Tyr Gly Tyr Arg Val Ile Thr Asp
150 155 160

aaa tgc ccg gag gga att att ctt cte tta atc caa tet gtg ttg ggg 1185
Lys Cys Pro Glu Gly Ile Ile Leu Leu Leu Ile Gln Ser Val Leu Gly
165 170 175

tcc att gtc aat geca ttc atg gtg gga tge atg ttt gta aaa atc tct 1233
Ser Ile Val Asn Ala Phe Met Val Gly Cys Met Phe Val Lys Ile Ser
180 185 190

caa ccc aag aag agg gca gag acc ctg gte ttt tcc acce cat gea gtg 1281
Gln Pro Lys Lys Arg Ala Glu Thr Leu Val Phe Ser Thr His Ala val
195 200 205 210

atc tcc atg cgg gat ggg aaa ctg tge ctg atg ttc cgg gta ggg gac 1329
Ile Ser Met Arg Asp Gly Lys Leu Cys Leu Met Phe Arg Val Gly Asp
215 220 225

ctt agg aat tcec cac att gtg gag gct tecc atec aga gecc aag ttg atce 1377
Leu Arg Asn Ser His Ile Val Glu Ala Ser Ile Arg Ala Lys Leu Ile
230 235 240

aaa tcc aaa cag acc tcg gag ggg gag ttc atc cecg ttg aac cag acg 1425
Lys Ser Lys Gln Thr Ser Glu Gly Glu Phe Ile Pro Leu Asn- Gln Thr
245 250 255

gat atc aac gta ggg tat tac acg ggg gat gac cgt ctg ttt ctg gty 1473
Asp Ile Asn Val Gly Tyr Tyr Thr Gly Asp Asp Arg Leu Phe Leu Val
260 265 270

tca ccg ctg ate att agc cat gaa att aac caa cag agt cct ttc tgg 1521
Ser Pro Leu Ile Ile Ser His Glu Ile Asn Gln Gln Ser Pro Phe Trp
275 . 280 285 290

gag atc tcc aaa gcc cag ctg cce aaa gag gaa ctg gaa att gtg gte 1569
Glu Ile Ser Lys Ala Gln Leu Pro Lys Glu Glu DLeu Glu Ile Val Val
295 300 305

atc cta gaa gga atg gtg gaa gcc aca ggg atg aca tgce caa get cga 1617
Ile Leu Glu Gly Met Val Glu Ala Thr Gly Met Thr Cys Gln Ala Arg
310 315 320

agc tcc tac atc acc agt gag atc ctg tgg ggt tac cgg ttc aca cct 1665
Ser Ser Tyr Ile Thr Ser Glu Ile Leu Trp Gly Tyr Arg Phe Thr Pro
325 330 335

gtc ctg acc ctg gag gat ggg ttc tac gaa gtt gac tac aac age tte 1713
Val Leu Thr Leu Glu Asp Gly Phe Tyr Glu Val Asp Tyr Asn Ser Phe
340 345 350

cat gag acc tat gag acc agc acc cca tec ctt agt gec aaa gag ctg 1761
His Glu Thr Tyr Glu Thr Ser Thr Pro Ser Leu Ser Ala Lys Glu Leu
355 360 365 370

gcc gag tta gcc age agg gca gag ctg ccc ctg agt tgg tet gta tec 1809

Ala Glu Leu Ala Ser Arg Ala Glu Leu Pro Leu Ser Trp Ser Val Ser
375 380 385
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ctc
Leu

aaa
Lys

agc
Ser

ctc
Leu

aac
Asn

gaa
Glu
405

tce
Ser

aat
Asn

gaa
Glu
420

cccccaacac
ttetttattt
atatctacct
gtgcaaagtg
actcctggag
ggtgtgtcaa
ttcagtgaga
cagggtgagg
acaaaccact
aacccagcat
cattaatgta

<210> 32
<211> 423
<212> PRT
<213> Homo

<400> 32

Met Ala
1

Met

Lys

Asp Gln

Gln
35
Arg

Pro Lys

Thr Lys
50
Val His His
65
Phe

Thr Thr

Val Met val

Ile Ala
115

Pro

Leu

Thr
130
Ser

Trp

Phe
145
Thr

Ile

Asp Lys

Leu Gly Ser

Tle Gln
195
Ile

Ser

val
210
Asp

Ala

Gly Leu

225

aac
Asn
390

caa

gag caa

Glu

aaa
Lys

gtt
val

aatctttect
gtttatattt
gcecctetete
cccteatttg
atttcagtta
agattttacc
cacagagtgg
tgcttgcecccee
gtacatatat
gtacaaaagt
ggtttagata

sapiens

Leu
Asp Val
20

Ala Arg

Lys Ile

Gly Asn
vVal
85

Thr

Leu

Tyr
100
Tyr Ile

Cys Val

Glu Thr

cat
Gln His

aca
Gln Thr Glu

tag
*

Thr Glu Ser
Glu
Asp
Gln
Val
70

Asp
val
Arg

Thr

Glu

Ala Glu

gaa aga

410

tgtectcteat
aatttttaca
agttattcag
tggcccaage
cttacctgca
tgggatatga
agccctcagt
catgtgggtg
atgccttatg
accatagcac
tataacttta

Met

Ser Pro

Leu
40
Tyr

Asp

Arg
55
Arg Glu

Leu Lys

Thr Trp

Gly Asp
120
Asn Leu
135

Thr Thr

150

Pro
165
Val

Cys

Ile
180
Pro Lys

Ser Met

Arg Asn

Glu
Asn
Lys
Arg

Ser

Gly Ile

Ala Phe
Ala
200
Gly

Arg

Asp
215

His Ile

230

Arg Asn

Thr

Val

Val

Trp
Leu
Met

Asn

Met
Glu
Lys

Val

Leu Glu Thr

395
aat ggt gat
Gly Asp

tectetttett
tgaccagaaa
attgacaagg
ctggtctcct
tgtgttgtac
caagcaaggt
tttatggatc
tggcagttac
taattatttt
agcactgcta
gaaataagaa

Asn Val
10
Ala Ile
25
Pro

Arg His

Arg Lys

Thr Tyr Arg
75

Arg Phe
90

Phe Phe
105

Asp His

Gly Phe

Ile Gly Tyr
155
Ile Leu Leu
170
vVal Gly
185

Thr Leu

Leu Cys

Glu Ala

235
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gca gaa ctg gag act gaa gag gaa gaa
Glu Glu Lys

Glu Glu
400

aac
Asn

gtg gca
Val Ala
415

tttetgtcte
acaaatcttc
tagacatgga
cccaaaatac
aataccagat
ttctggtgcee
ccaattcatt
agggcccadgyg
ctttttgtaa
aatactgtac
gcaaa

Leu Glu Gly

Gln Pro
30

Arg

His
Ile Ser
45
Asp Gly
60

Tyxr

Lys

Leu Thr

Asn Leu Leu
Ile
110

Asp

Gly Met

Ile Glu
125
Val Sexr Ala
140
Gly

Tyr Arg

Leu Ile Gln
Phe
190

Ser

Cys Met

Vval Phe
205
Met

Leu Phe

220
Ser

Ile Arg

PCT/US03/04816

aag

ctg
Leu

gag
Glu

tgccectaget gggcaaacce ttctcttete

tcttgctttg
aaggtgtaaa
tttgatgaaa
tacacatcca
cactcaaaaa
tatttattca
tcatctacta
tgagctgaag
ttagtaataa
atagatgtat

Asp Ser
15

Lys Leu
Asp Arg

Cys Asn
Ile
80

Phe

Asp

Ile
95
Trp Trp

Pro Ser

Phe Leu
Ile
160
val

val

Ser
175
val Lys

Thr His

Arg Val

Ala Lys

240

1857

1905

1953

2013

2073
2133
2193
2253
2313
2373
2433
2493
2553
2598



Leu

Gln

Leu

Phe
vVal
305
Ala
Thr
Ser
Glu
Val
385
Glu

Leu

WO 03/073983

Ile Lys Ser

Thr
val
Trp
290
val
Arg
Pro
Phe
Leu
370
Ser

Lys

Glu

<210> 33
<211> 35

<212>
<213>

<220>

<221>
<222>

<400> 33
ctcggcgetyg
cggcececccace
ccctegeagt
tttgcggacg

gag
Glu
10

ggg9
Gly

aac
Asn

cge
Arg

gcg

cac
His

gec
Ala

ggg
Gly

acg
Thr

cgce

Asp
Ser

275
Glu

Ile
Ser
Val
His

355
Ala

Ser

Asn

Asn

52

DNA
Homo sapiens

CDS
(208) ...(2508)

ttt
Phe

cce
Pro

ctc
Leu

cgg

Arg

60

ttc

Ile
260
Pro
Ile
Leu
Ser
Leu
340
Glu
Glu
Lys

Leu

Glu
420

cggacacttt
tgcgcggaga
cagacgtcce
ccetecggage

gag
Glu

agc
Ser

atc
Ile
45

acc
Thr

tac

Lys
245
Asn

Leu

Ser
Glu
Tyr
325
Thr
Thr
Leu
Leu
Glu

405
Ser

gaa
Glu

tece
Ser
30

cce
Pro

ctg
Leu

cgg

Gln
val

Ile

Lys
Gly
310
Ile
Leu
TYyr
Ala
Asn
390
Glu

Lys

cgg
Arg

tcc
Ser

agt
Ser

cag
Gln

aac

Thr
Gly
Tle
Ala
295
Met
Thr
Glu
Glu
Ser
375
Gln

Gln

val

gac
Asp

ggg9
Gly

ccg
Pro

gce
Ala

ggg

Ser
Tvr
Ser

280
Gln

val
Ser
Asp
Thr
360
Arg
His

Thr

Glu
TyY
265
His
Leu
Glu
Glu
Gly
345
Ser
Ala

Ala

Glu

Gly
250
Thr

Glu

Pro
Ala
Ile
330
Phe
Thr
Glu
Glu

Arg
410

Glu
Gly

Ile

Lys
Thr
315
Leu
Tyxr
Pro
Leu
Leu

395
Asn

Phe
AsSp
Asn
Glu
300
Gly
Trp
Glu
Ser
Pro
380
Glu

Gly

Ile
Asp
Gln

285
Glu

Met
Gly
val
Leu
365
Leu

Thr

Asp

Pro
Arg
270
Gln
Leu
Thr
Tyr
Asp
350
Ser
Ser

Glu

val

Leu
255
Leu

Ser

Glu
Cys
Arg
335
TyY
Ala
Trp

Glu

Ala
415

Asn

Phe

Pro

Ile
Gln
320
Phe
Asn
Lys
Ser
Glu

400
Asn

PCT/US03/04816

tagctgaggg cgcgggeggg teggcetccte cgeggetect 60

gggcgggatg ccagagccag gtgtcccgge gecgttaaggg 120
tgcaccggeg ctcgcaccct tagtceggecc ggaacgtctt 180
agcegeg atg gec age acc agg agt atc gag ctg 234

Met Ala Ser Thr Arg Ser Ile Glu Leu

aaa
Lys

ggc
Gly

dJcg
Ala

ctc
Leu
65

gac

1

agg
Arg

agc
Ser

cac
His
50

agc
Ser

cgce

ccyg
Pro

agc
Ser
35

agt
Ser

tcg
Ser

tac
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cgg
Arg
20

agc
Ser

gcc
Ala

gag
Glu

tte

ccg
Pro

teg
Ser

cac
His

aag
Lys

aag

5

ggyg
Gly

ggc
Gly

tgc
Cys

aag
Lys
70

ggc

tcg
Ser

ccc
Pro

agc
Ser
55

gcc
Ala

ctg

cgg
Arg

aag
Lys
40

ttc
Phe

aag
Lys

gtg

.
aga

Arg
25

gg99g
Gly

tac
Tyxr

aag
Lys

ttt

282

330

378

426

474



Ala
gcc
Ala

90
ctc

Leu

act
Thr

ctg
Leu

aaa
Lys

aag
Lys
170

gaa

Glu

att
Ile

aaa
Lys

gcc
Ala

gga
Gly
250

ttt
Phe

gtc
Val

tcc
Ser

cge

WO 03/073983

Arg
75

atc
Ile

acc
Thr

atc
Ile

ctg
Leu

gtc
val
155

ggt
Gly

gta
val

cga
Arg

aag
Lys

att
Ile
235

aag
Lys

att
Ile

ctg
Leu

tca
Ser

agc

Phe

tecc
Ser

cgce
Arg

tac
Tyr

gaa
Glu
140

gat
Asp

ggg9
Gly

aaa
Lys

agt
Ser

act
Thr
220

aaa

Lys

cag
Gln

gca
Ala

gat
Asp

gct
Ala
300

aaa

Tyr

agce
Ser

tece
Ser

acc
Thr
125

ggt
Gly

tac
Tyr

aca
Thr

gaa
Glu

gga
Gly
205

gct
Ala

cta
Leu

gtt
val

tgt
Cys

cat
His
285

gtt
Val

tca

Arg

gac
Asp

ctg
Leu
110

atc
Ile

gag
Glu

acc
Thr

tcc
Ser

agt
Ser
190

gtg
vVal

cat
His

gac
AsSp

act
Thr

gga
Gly
2170

agt
Ser

aag
Lys

cca

Asn

cgc
Arg

95

tcg

Ser

gac
Asp

agt
Ser

aaa
Lys

cga
Arg
175

aaa

Lys

aag
Lys

tce
Ser

tca
Ser

tgt
Cys
255

cca
Pro

gaa
Glu

tat
Tyr

gct

Gly
80

tte
Phe

gac
ASp

ggc
Gly

tac
Tyr

aat
Asn
160

gcg
Ala

gat
Asp

cct
Pro

ttt
Phe

gga
Gly
240

ctg
Leu

gaa
Glu

tgt
Cys

tct
Ser

tca

Asp

cgg
Arg

aac
Asn

agc
Ser

gtg
val
145

att
Ile

ctg
Leu

ttc
Phe

aga
Arg

gaa
Glu
225

gtc
val

caa
Gln

aaa
Lys

cgt
Arg

gga
Gly
305

gtt

Arg

tce
Ser

gtg
val

cgg
Arg
130

tgt
Cys

aat
Asn

gct
Ala

atc
Ile

aaa
Lys
210

caa

Gln

gtc
val

gac
Asp

ttt
Phe

gtc
val
290

tce
Ser

aat

Tyr

tte
Phe

aac
Asn
115

aag
Lys

gca
Ala

cca
Pro

gct
Ala

aaa
Lys
195

gcc

Ala

gtc
val

aag
Lys

ttt
Phe

cgt
Arg
275

ctg
Leu

aaa
Lys

gga
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Phe
gat
Asp
100
ctg

Leu

gtc
val

tcc
Ser

aac
Asn

gcc
Ala
180

ccc

Pro

gtg
Val

tta
Leu

agg
Arg

ttt
Phe
260

tat
Tyr

aag
Lys

agc
Ser

act

Lys
85

gcg
Ala

cce
Pro

acc
Thr

aat
Asn

tgg
Trp
165

tce
sSer

aag
Lys

cgg
Arg

aca
Thr

ctce
Leu
245

ggt
Gly

gcc
Ala

tca
Ser

cct
Pro

ccce

Gly

ctc
Leu

cag
Gln

agce
Ser

gaa
Glu
150

tct
Ser

tct
Ser

tta
Leu

atc
Ile

gat
Asp
230

tgc
Cys

gat
Asp

caa
Gln

tct
Ser

gog
Gly
310

agc

Leu

cte
Leu

ggt
Gly

ctg
Leu
135

CcCa
Pro

gtg
val

gtg
val

gtg
val

ctt
Leu
215

atc

Ile

acc
Thr

gac
Asp

gat
Asp

tat
TyrY
295

ccce
Pro

agc

val

ata
Ile

gtc
val
120

gac
Asp

ttt
Phe

aac
Asn

aaa
Lys

act
Thr
200

ctg

Leu

acc
Thr

ctg
Leu

gat
Asp

gac
Asp
280

tct
Ser

tct
Ser

caa

Phe
gag
Glu
105
cgce

Arg

gag
Glu

cgt
Arg

atc
Ile

agt
Ser
185

gtg
val

aat
Asn

gaa
Glu

gat
Asp

gtt
val
265

ttt
Phe

cga
Arg

cga
Arg

ctt
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522

570

618

666

714

762

810

858

906

954

1002

1050

1098

1146

1194
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Arg Ser Lys Ser Pro Ala Ser Val Asn Gly Thr Pro Ser Ser Gln Leu
315 320 325

tet act cct ama tet acg aaa tce tee agt tec tet cea act agt cca 1242
Ser Thr Pro Lys Ser Thr Lys Ser Ser Ser Ser Ser Pro Thr Ser Pro
330 335 340 345

gga agt ttc aga gga tta aag cag att tct get cat gge aga tet tet 1290
Gly Ser Phe Arg Gly Leu Lys Gln Ile Ser Ala His Gly Arg Ser Ser
350 355 360

tece aat gta acc ggt gga cet gag ctt gac cgt tge ata agt cct gaa 1338
Ser Asn Val Thr Gly Gly Pro Glu Leu Asp Arg Cys Ile Ser Pro Glu
365 370 375

ggt gtg aat gga aac aga tgc tct gaa tca tca act ctt ctt gag aaa 1386
Gly Val Asn Gly Asn Arg Cys Ser Glu Ser Ser Thr Leu Leu Glu Lys
380 385 390

tac aaa att gga aag gtc att ggt gat ggc aat ttt geca gta gtc aaa 1434
Tyr Lys Ile Gly Lys Val Ile Gly Asp Gly Asn Phe Ala Val val Lys
395 400 405

gag tgt ata gac agg tcc act gga aag gag ttt gec cta aag att ata 1482
Glui Cys Ile Asp Arg Ser Thr Gly Lys Glu Phe Ala Leu Lys Ile Ile
410 415 420 . 425

gac aaa gcc aaa tgt tgt gga aag gaa cac ctg att gag aat gaa gtg 1530
Asp Lys Ala Lys Cys Cys Gly Lys Glu His Leu Ile Glu Asn Glu Val
430 435 . 440

tca ata ctg cge cga gtg aaa cat ccc aat atc att atg ctg gtc gag 1578
Ser Ile Leu Arg Arg Val Lys His Pro Asn Ile Ile Met Leu Val Glu
445 450 455

gag atg gaa aca gca act gag ctc ttt ctg gtg atg gaa ttg gtc aaa 1626
Glu Met Glu Thr Ala Thr Glu Leu Phe Leu Val Met Glu Leu Val Lys
460 465 470

ggt gga gat ctc ttt gat gca att act tcg tcg acc aag tac act gag 1674
Gly Gly Asp Leu Phe Asp Ala Ile Thr Ser Ser Thr Lys Tyr Thr Glu
475 480 485

aga gat ggc agt gcec atg gtg tac aac tta gcc aat gec ctc agg tat 1722
Arg Asp Gly Ser Ala Met Val Tyr Asn Leu Ala Asn Ala Leu Arg TyY
490 495 500 505

ctc cat gge ctc age atc gty cac aga gac atc aaa cca gag aat ctc 1770
Leu His Gly Leu Ser Ile Val His Arg Asp Ile Lys Pro Glu Asn Leu
510 515 520

ttg gtg tgt gaa tat cct gat gga acc aag tct ttg aaa ctg gga gac 1818
Leu Val Cys Glu Tyr Pro Asp Gly Thr Lys Ser Leu Lys Leu Gly Asp
525 530 535

ttt ggg ctt gcg act gtg gta gaa ggc cct tta tac aca gtc tgt ggc 1866
Phe Gly Leu Ala Thr Val Val Glu Gly Pro Leu Tyr Thr val Cys Gly
540 545 550

aca ccc act tat gtg gct cca gaa atc att gct gaa act gge tat ggc 1514
Thr Pro Thr Tyr Val Ala Pro Glu Ile Ile Ala Glu Thr Gly Tyr Gly
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555 560 565
ctg aag gtg gac att tgg gca gct ggt gtg atc aca tac ata ctt ctc 1962
Leu Lys Val Asp Ile Trp Ala Ala Gly Val Ile Thr Tyr Ile Leu Leu
570 575 580 585
tgt gga ttc cca cca ttc cga agt gag aac aat ctc cag gaa gat ctc 2010
Cys Gly Phe Pro Pro Phe Arg Ser Glu Asn Asn Leu Gln Glu Asp Leu
590 595 600
ttc gac cag atc ttg get ggg aag ctg gag ttt ccg gec ccc tac tgg 2058
Phe Asp Gln Ile Leu Ala Gly Lys Leu Glu Phe Pro Ala Pro Tyr Trp
605 610 615
gat aac atc acg gac tct gcc aag gaa tta atc agt caa atg ctt cag 2106
Asp Asn Ile Thr Asp Ser Ala Lys Glu Leu Ile Ser Gln Met Leu Gln
620 625 630
gta aat gtt gaa gct cgg tgt acc gecg gga caa atc ctg agt cac ccc 2154
val Asn Val Glu Ala Arg Cys Thr Ala Gly Gln Ile Leu Ser His Pro
635 640 645
tgg gtg tca gat gat gcc tcc cag gag aat aac atg caa gct gag gtg 2202
Trp Val Ser Asp Asp Ala Ser Gln Glu Asn Asn Met Gln Ala Glu Vval
650 655 660 665
aca ggt aaa cta aaa cag cac ttt aat aat gcg ctc ccc aaa cag aac 2250
Thr Gly Lys.Leu Lys Gln His Phe Asn Asn Ala Leu Pro Lys Gln Asn
670 675 680
agc act acc acc ggg gtc tce gtc atc atg aac acg gct cta gat aag 2298
Ser Thr Thr Thr Gly Val Ser Val Ile Met Asn Thr Ala Leu Asp Lys
' 685 690 695
gag ggg cag att ttc tgc agc aag cac tgt caa gac agc ggc agg cct 2346
Glu Gly Gln Ile Phe Cys Ser Lys His Cys Gln Asp Ser Gly Arg Pro
700 705 710
ggg atg gag ccc atc tct cca gtt cct cce tca gty gag gag atc cct 2394
Gly Met Glu Pro Ile Ser Pro Val Pro Pro Ser Val Glu Glu Ile Pro
715 720 725
gtg cct ggg gaa gca gte cecg gec ccc ace cct ceg gaa tct ccc acc 2442
Val Pro Gly Glu Ala Val Pro Ala Pro Thr Pro Pro Glu Ser Pro Thr
730 735 740 745
cce cac tgt cct cece get gec cecg ggt ggt gag cgg gca gga acc tgg 2490
Pro His Cys Pro Pro Ala Ala Pro Gly Gly Glu Arg Ala Gly Thr Trp
750 755 760
cgc cge cac cga gac tga gectcctgea gacgggcgaa gecgcectget 2538
Arg Arg His Arg Asp *
765
gccgecccagg aagccagecce tctgetegge ctegeccggee tcecectgetge aggccteccct 2598
ctcttcaccg cctgegectg agttcgeggg tcctcecgecag gecgectggg aaccggagec 2658
tggcgtgecg gagectggee tggtgcetcetg ggctctgect totggttect ggaggcatca 2718
aaggctgecat ccgttcetgec aacagetgtt cggagagact cgttccagat catcccgtca 2778
ttttcagttt gttggacatt ttacagcttc accaggagaa tgtgcaactt tattccagea 2838
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ttcgatgcat ttttatagaa acactttgga aacactttgg atgaaccaag gecttttcect 2898
tatttaagta gactcagaac actccctttce ttttetttte tctetctete tttttttttt 2958
acgaaagact tagaattgca tttgtccttt tgtgggtgte ctgtgagagg tgatatgggg 3018
gctaagagga ctggctttet aatagaagaa gtgagcgect gagaggacaa tttggtcatt 3078
ggacacggat tgcaggcttt gagaagcgct cagaggecca gggcggeggg ctcagccatt 3138
cggcttgggg caccaggcte cccagagaca atgctcagta ttecattcata cacagacgat 3198
ggaagaagcce acttcttecce tgggeggtgt gggtttccee cagectettce cacacgtgtg 3258
ttaggaaatg cccgtgaact tgccctetgg getttttaat gagaggettg gegecatgegg 3318
cacccagegg ctgcttececct gecaagecage gacttgecga gcagaatgag ctctgetect 3378
gagccceggt agetgettee tcatctgete tttttaataa ttgtacataa tcegtgtatt 3438
tgttttacct gctcatcttc taaactggeg agecctatag ttegttctca ttgttagatt 3498
ttgcctttta caagtgtcce caacctgcaa taaacttttc cctcttgaaa aaaa 3552

<210> 34

<211> 766

<212> PRT

<213> Homo sapiens

<400> 34
Met Ala Ser Thr Arg Ser Ile Glu Leu Glu His Phe Glu Glu Arg Asp
1 5 10 15 ’
Lys Arg Pro Arg Pro Gly Ser Arg Arg Gly Ala Pro Ser Ser Ser Gly
20 25 30
Gly Ser Ser Ser Ser Gly Pro Lys Gly Asn Gly Leu Ile Pro Ser Pro
35 40 45
Ala His Ser Ala His Cys Ser Phe Tyr Arg Thr Arg Thr Leu Gln Ala
50 55 60
Leu Ser Ser Glu Lys Lys Ala Lys Lys Ala Arg Phe Tyr Arg Asn Gly
65 70 75 80
Asp Arg Tyr Phe Lys Gly Leu Val Phe Ala Ile Ser Ser Asp Arg Phe
85 90 95
Arg Ser Phe Asp Ala Leu Leu Ile Glu Leu Thr Arg Ser Leu Ser Asp
100 105 110
Asn Val Asn Leu Pro Gln Gly Val Arg Thr Ile Tyr Thr Ile Asp Gly
115 120 125
Ser Arg Lys Val Thr Ser Leu Asp Glu Leu Leu Glu Gly Glu Ser Tyr
130 135 140
Val Cys Ala Ser Asn Glu Pro Phe Arg Lys Val Asp Tyr Thr Lys Asn
145 150 155 160
Ile Asn Pro Asn Trp Ser Val Asn Ile Lys Gly Gly Thr Ser Arg Ala
: 165 170 175
Leu Ala Ala Ala Ser Ser Val Lys Ser Glu Val Lys Glu Ser Lys Asp
180 185 190
Phe Tle Lys Pro Lys Leu Val Thr Val Ile Arg Ser Gly Val Lys Pro
195 200 205
Arg Lys Ala Val Arg Ile Leu Leu Asn Lys Lys Thr Ala His Ser Phe
210 215 220 '
Glu Gln vVal Leu Thr Asp Ile Thr Glu Ala Ile Lys Leu Asp Ser Gly
225 230 235 240
Val Val Lys Arg Leu Cys Thr Leu Asp Gly Lys Gln Val Thr Cys Leu
245 - 250 255
Gln Asp Phe Phe Gly Asp Asp Asp Val Phe Ile Ala Cys Gly Pro Glu
260 265 270
Lys Phe Arg Tyr Ala Gln Asp Asp Phe Val Leu Asp His Ser Glu Cys
275 280 285
Arg Val Leu Lys Ser Ser Tyr Ser Arg Ser Ser Ala Val Lys Tyr Ser
290 295 300
Gly Ser Lys Ser Pro Gly Pro Ser Arg Arg Ser Lys Ser Pro Ala Ser
305 310 315 320
Val Asn Gly Thr Pro Ser Ser Gln Leu Ser Thr Pro Lys Ser Thr Lys
325 330 335
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Ser
Gln
Glu
Ser
385
Gly
Gly
Lys
His
Leu
465
Ile
Tyr
His
Gly
Glu
545
Glu
Ala
Ser
Lys
Lys
625
Thr
Gln
Phe

val

Lys

705’

val

Ala

Pro

WO 03/073983

Ser
Ile
Leu
370
Glu
Asp
Lys
Glu
Pro
450
Phe
Thr
Asn
Arg
Thr
530
Gly
Ile
Gly
Glu
Leu
610
Glu
Ala
Glu
Asn
Ile
690
His
Pro

Pro

Gly

<210> 35
<211> 24

<212>
<213>

Ser
Ser
355
Asp
Ser
Gly
Glu
His
435
Asn
Leu
Ser
Leu
Asp
515
Lys
Pro
Ile
val
Asn
595
Glu
Leu
Gly
Asn
Asn
675
Met
Cys
Pro

Thr

Gly
755

21

DNA
Homo sapiens

Ser
340
Ala
Arg
Ser
Asn
Phe
420
Leu
Ile
Val
Ser
Ala
500
Ile
Ser
Leu
Ala
Ile
580
Asn
Phe
Ile
Gln
Asn
660
Ala
Asn
Gln
Ser
Pro

740
Glu

Ser
His
Cys
Thr
Phe
405
Ala
Ile
Ile
Met
Thr
485
Asn
Lys
Leu
Tyr
Glu
565
Thr
Leu
Pro
Ser
Ile
645
Met
Leu
Thr
Asp
Val
725

Pro

Arg

Pro
Gly
Ile
Leu
390
Ala
Leu
Glu
Met
Glu
470
Lys
Ala
Pro
Lys
Thr
550
Thr
Tyr
Gln
Ala
Gln
630
Leu
Gln
Pro
Ala
Ser
710
Glu
Glu

Ala

Thr
Arg
Ser
375
Leu
Val
Lys
Asn
Leu
455
Leu
Tyr
Leu
Glu
Leu
535
val
Gly
Ile
Glu
Pro
615
Met
Ser
Ala
Lys
Leu
695
Gly
Glu

Ser

Gly

Ser
Ser
360
Pro
Glu
val
Ile
Glu
440
vVal
val
Thr
Arg
Asn
520
Gly
Cys
Tyr
Leu
Asp
600
Tyr
Leu
His
Glu
Gln
680
Asp
Arg
Ile

Pro

Thr
760

Pro
345
Ser
Glu
Lys
Lys
Ile
425
val
Glu
Lys
Glu
Tyr
505
Leu
Asp
Gly
Gly
Leu
585
Leu
Trp
Gln
Pro
val
665
Asn
Lys
Pro
Pro
Thr

745
Trp

Gly
Ser
Gly
Tyx
Glu
410
Asp
Ser
Glu
Gly
Arg
490
Leu
Leu
Phe
Thr
Leu
570
Cys
Phe
Asp
val
Trp
650
Thr
Ser
Glu
Gly
vVal
730

Pro

Arg
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Ser
Asn
val
Lys
395
Cys
Lys
Ile
Met
Gly
475
Asp
His
Val
Gly
Pro
555
Lys
Gly
Asp
Asn
Asn
635
Val
Gly
Thr
Gly
Met
715
Pro
His

Arg

Phe
val
Asn
380
Ile
Ile
Ala
Leu
Glu
460
Asp
Gly
Gly
Cys
Leu
540
Thr
val
Phe
Gln
Ile
620
vVal
Ser
Lys
Thr
Gln
700
Glu
Gly

Cys

His

Arg
Thr
365
Gly
Gly
Asp
Lys
Arg
445
Thr
Leu
Ser
Leu
Glu
525
Ala
Tyr
Asp
Pro
Ile
605
Thr
Glu
Asp
Leu
Thr
685
Ile
Pro
Glu

Pro

Arg
765

Gly
350
Gly
Asn
Lys
Arg
Cys
430
Arg
Ala
Phe
Ala
Ser
510
VY
Thr
Val
Ile
Pro
590
Leu
Asp
Ala
Asp
Lys
670
Gly
Phe
Tle
Ala
Pro

750
Asp

Leu
Gly
Arg
val
Ser
415
Cys
Val
Thr
Asp
Met
495
Ile
Pro
val
Ala
Trp
575
Phe
Ala
Ser
Arg
Ala
655
Gln
val
Cys
Ser
val

735
Ala

Lys
Pro
Cys
Ile
400
Thr
Gly
Lys
Glu
Ala
480
Val
val
Asp
val
Pro
560
Ala
Arg
Gly
Ala
Cys
640
Ser
His
Ser
Ser
Pro
720

Pro

Ala
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<220>
<221> CDS
<222> (91)...(2058)

<400> 35
ccagcagcca agagggtagt ggtgtaccgg aatggggacc cattcttcce aggcetcccag 60
ctggtggtga ctcaacgeccg cttecccacce atg gag gec tte cte tge gag gtg 114
Met Glu Ala Phe Leu Cys Glu Vval
1 5

aca tca gct gtg cag gcc cca ctg get gtg cgt gee cte tac aca cct 162
Thr Ser Ala Val Gln Ala Pro Leu Ala Val Arg Ala Leu Tyr Thr Pro
10 15 20

tgt cat ggc cac cct gtc acc aac ctg gca gac ttg aag aac aga ggg 210
Cys His Gly His Pro Val Thr Asn Leu Ala Asp Leu Lys Asn Arg Gly

cag tat gtg gcc get gga ttt gaa cga ttc cac aag ctc ccc cct tac 258
Gln Tyr Val Ala Ala Gly Phe Glu Arg Phe His Lys Leu Pro Pro Tyr
45 50 : 55

cag gct ttt tgt cte agt gtg ttc agg aat ggg gac ctg gta agt ccc 306
Gln Ala Phe Cys Leu Ser Val Phe Arg Asn Gly Asp Leu Val Ser Pro
60 65 70

cca ttt agt ctg aag ctg tcc cag gct gec agc cag gac tgg gaa act 354
Pro Phe Ser Leeu Lys Leu Ser Gln Ala Ala Ser Gln Asp Trp Glu Thr
75 80 . 85

gtg ttg aag ctc ctg act gag aag gtc aag ttg cag agt ggg get gtg 402
Val Leu Lys Leu Leu Thr Glu Lys Val Lys Leu Gln Ser Gly Ala Vval
90 95 100

aga ctc tgc acc cta gag ggg ctc cca ctg tca gca ggg aag gag ctg 450
Arg Leu Cys Thr Leu Glu Gly Leu Pro Leu Ser Ala Gly Lys Glu Leu
105 110 115 120

gta act ggc cat tac tat gtg get gtc gga gag gat gag ttc aag gac 498
vVal Thr Gly His Tyr Tyr Val Ala Val Gly Glu Asp Glu Phe Lys Asp
125 130 135

ctt cecc tat cca get ctg tce aca aga ggg cte ctg gca gca ggce aat 546
Leu Pro Tyr Pro Ala Leu Ser Thr Arg Gly Leu Leu Ala Ala Gly Asn
140 145 150

gaa gcc cac ctg agg agt gga gtg ggg act gtc gect ggt tce ccc aag 594
Glu Ala His Leu Arg Ser Gly Val Gly Thr Val Ala Gly Ser Pro Lys
155 160 165

cct ctt gga agg aag gct aag aag gag aca tge cta atc gtg acc ctg 642
Pro Leu Gly Arg Lys Ala Lys Lys Glu Thr Cys Leu Ile Val Thr Leu
170 175 180

acc ctg aaa tac cag cag tca gaa aca agc aga gac ggg caa tca ttc 690
Thr Leu Lys Tyr Gln Gln Ser Glu Thr Ser Arg Asp Gly Gln Ser Phe
185 190 195 200

cca tca gga gtt ata gga gta tat gga gct ccec cac cga agg aag gag 738

Pro Ser Gly Val Ile Gly Val Tyr Gly Ala Pro His Arg Arg Lys Glu
205 210 215
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aca gcg ggg gcc ctg gaa gta gca gat gat gaa gac act cag aca gag 786
Thr Ala Gly Ala Leu Glu Val Ala Asp Asp Glu Asp Thr Gln Thr Glu
220 225 230

gag ccc ttg gat cag agg gca gca cag ata gtg gaa cag gtt act tgt 834
Glu Pro Leu Asp Gln Arg Ala Ala Gln Ile Val Glu Gln Val Thr Cys
235 240 245

ctg caa gac ttt ttt ggt gat gac gat gtt ttt att geca tgt gga cca 882
Leu Gln Asp Phe Phe Gly Asp Asp Asp Val Phe Ile Ala Cys Gly Pro
250 255 260

gaa aaa ttt cgt tat gcc caa gat gac ttt gtc ctg gat cat agt cgt 930
Glu Lys Phe Arg Tyr Ala Gln Asp Asp Phe Val Leu Asp His Ser Arg
265 270 275 280

tga cgg ctc ctg aga gag cac cag gcg ggc ttt gag aag ctc cgc agg 978
Arg Arg Leu Leu Arg Glu His Gln Ala Gly Phe Glu Lys Leu Arg Arg
285 290 295

acc cga gga gaa gag aag gag gca gag aag gag aaa aag cca tgt atg 1026
Thr Arg Gly Glu Glu Lys Glu Ala Glu Lys Glu Lys Lys Pro Cys Met
300 - 305 310

tct gga ggc aga agg atg act cte aga gat gac caa cct gca aag cta 1074
Ser Gly Gly Arg Arg Met Thr Leu Arg Asp Asp Gln Pro Ala Lys Leu
315 320 325

dgaa aag gag ccc aag acg agg cca gaa gag aac aag cca gag c¢gg ccc 1122
Glu Lys Glu Pro Lys Thr Arg Pro Glu Glu Asn Lys Pro Glu Arg Pro
. 330 335 340

agc ggt cgg aag cca cgg ccc atg gge atc att gec gee aat gtg gaa 1170
Ser Gly Arg Lys Pro Arg Pro Met Gly Ile Ile Ala Ala Asn vVal Glu
345 350 355 360

aag cat tat gag act ggc cgg gtc att ggg gat ggg aac ttt gect gtc 1218
Lys His Tyr Glu Thr Gly Arg Val Ile Gly Asp Gly Asn Phe Ala val
365 370 375

gtg aag gag tgc aga cac cgc gag acc agg cag goc tat gcg atg aag 1266
Val Lys Glu Cys Arg His Arg Glu Thr Arg Gln Ala Tyr Ala Met Lys
380 385 390

atc att gac aag tcc aga ctc aag ggc aag gag gac atg gty gac agt 1314

Ile Ile Asp Lys Ser Arg Leu Lys Gly Lys Glu Asp Met val Asp Ser
395 400 405

gag atc ttg atc atc cag agc ctc tet cac ccc aac atc gtg aaa ttg 1362
Glu Ile Lieu Ile Ile Gln Ser Leu Ser His Pro Asn Ile val Lys Leu
410 415 420

cat gaa gtc tac gaa aca gac atg gaa atc tac ctg atce ctg gag tac 1410

His Glu Val Tyr Glu Thr Asp Met Glu Ile Tyr Leu Ile Leu Glu Tyr
425 430 435 440

gtg cag gga gga gac ctt ttt gac gcc ate ata gaa agt gtg aag ttc 1458
Val Gln Gly Gly Asp Leu Phe Asp Ala Ile Ile Glu Ser Vval Lys Phe
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445 450 455
ccg gag ccce gat gect gec cte atg atc atg gac tta tge aaa gee cte 1506
Pro Glu Pro Asp Ala Ala Leu Met Ile Met Asp Leu Cys Lys Ala Leu
460 465 470
gtc cac atg cac gac aag agc att gtc cac cgg gac ctc aag ccg gaa . 1554
Val His Met His Asp Lys Ser Ile Val His Arg Asp Leu Lys Pro Glu
475 480 485
aac ctt ttg gtt cag cga aat gag gac aaa tct act acc ttg aaa ttg 1602
Asn Leu Leu Val Gln Arg Asn Glu Asp Lys Ser Thr Thr Leu Lys Leu ‘
490 495 500
gct gat ttt gga ctt gca aag cat gtg gtg aga cct ata ttt act gtg 1650
Ala Asp Phe Gly Leu Ala Lys His Val Val Arg Pro Ile Phe Thr Vval
505 510 515 520
tgt ggg acc cca act tac gta gct ccc gaa att ctt tct gag aaa ggt 1698
Cys Gly Thr Pro Thr Tyr Val Ala Pro Glu Ile Leu Ser Glu Lys Gly
525 530 535
tat gga ctg gag gtg gac atg tgg gct get gge gtg atc cte tat ate 1746
Tyr Gly Leu Glu Val Asp Met Trp Ala Ala Gly Val Ile Leu Tyr Ile
540 545 550
ctg ctg tgt ggc ttt ccc cca tte cge age cct gag agg gac cag gac 1794
Leu Leu Cys Gly Phe Pro Pro Phe Arg Ser Pro Glu Arg Asp Gln Asp
555 560 565
gag ctc ttt aac atc atc cag ctg gge cac ttt gag ttc cte cecc cct 1842
Glu Leu Phe Asn Ile Ile Gln Leu Gly His Phe Glu Phe Leu Pro Pro
570 575 580
tac tgg gac aat atc tct gat gect get aaa gat ctg gtg age cgg ttg 1890
Tyr Trp Asp Asn Ile Ser Asp Ala Ala Lys Asp Leu Val Ser Arg Leu
585 590 595 600
ctg gtg gta gac ccc aaa aag cgce tac aca gct cat cag gtt ctt cag 1938
Leu Val Val Asp Pro Lys Lys Arg Tyr Thr Ala His Gln Val Leu Gln
605 610 615
cac ccc tgg atc gaa aca gct ggce aag acc aat aca gtg aaa cga cag 1986
His Pro Trp Ile Glu Thr Ala Gly Lys Thr Asn Thr Val Lys Arg Gln
620 625 630
aag cag gtg tcc ccc age agce gat ggt cac tte cgg age cag cac aag 2034
Lys Gln Val Ser Pro Ser Ser Asp Gly His Phe Arg Ser Gln His Lys
635 640 645
agg gtt gtg gag cag gta tca tag tcaccacctt gggaatctgt ccageccccca 2088
Arg Val Val Glu Gln Val Ser *
650 655
gttctgctca aggacagaga aaaggataga agtttgagag aaaaacaatg aaagaggctt 2148
cttcacataa ttggtgaatc agagggagag acactgagta tattttaaag catattaaaa 2208
aaattaagtc aatgttaaat gtcacaacat atttttagat ttgtatattt aaagccttta 2268
atacattttt ggggggtaag cattgtcatc agtgaggaat tttggtaata atgatgtgtt 2328
ttgcttecee tttgtaacca agtttattct gtactacagyg agtggtgett accagggtct 2388
aaactcccee tgtgagatta ataaggtgca ttg 2421
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<210> 36
<211> 65

<212>
<213>

<400> 36
Met Glu Ala

1

5

PRT
Homo sapiens

Ala val Arg

Leu
Arg
Arg
65

Ala
vVal
Pro
Val
Arg
145
Gly
Glu
Thr
Gly
Asp
225
Gln
Asp

Asp

Ala

Ala
Phe
50

Asn
Ala
Lys
Leu
Gly
130
Gly
Thr
Thr
Ser
Ala
210
Asp
Ile
Val
Phe

Gly

. 290

Glu
305
Arg
Glu
Gly
Tle
Thr
385
Gly

Ser

Glu

Lys
Asp
Glu
Ile
Gly
370
Arg
Lys
His

Ile

Asp
35

His
Gly
Ser
Leu
Ser
115
Glu
Leu
Val
Cys
Arg
195
Pro
Glu
Val
Phe
Val
275
Phe
Glu
Asp
Asn
Ile
355
Asp
Gln
Glu

Pro

Tyr

Phe
Ala
20

Leu
Lys
Asp
Gln
Gln
100
Ala
AsSp
Leu
Ala
Leu
180
Asp
His
Asp
Glu
Ile
260
Leu
Glu
Lys
Gln
Lys
340
Ala
Gly
Ala
Asp
Asn

420
Leu

Leu
5

Leu
Lys
Leu
Leu
Asp
85

Ser
Gly
Glu
Ala
Gly
165
Ile
Gly
Arg
Thr
Gln
245
Ala
Asp
Lys
Lys
Pro
325
Pro
Ala
Asn
Tvr
Met
405
Ile

Ile

Cys
Tyr
Asn
Pro
Val
70

Trp
Gly
Lys
Phe
Ala
150
Ser
val
Gln
Arg
Gln
230
Val
Cys
His
Leu
Pro
310
Ala
Glu
Asn
Phe
Ala
390
vVal

val

Leu

Glu
Thr
Axrg
Pro
55

Ser
Glu
Ala
Glu
Lys
135
Gly
Pro
Thr
Ser
Lys
215
Thr
Thr
Gly
Ser
Arg
295
Cys
Lys
Arg
val
Ala
375
Met
Asp

Lys

Glu

Val
Pro
Gly
40

Tyr
Pro
Thr
Val
Leu
120
Asp
Asn
Lys
Leu
Phe
200
Glu
Glu
Cys
Pro
Arg
280
Arg
Met
Leu
Pro
Glu
360
Val
Lys
Ser

Leu

Tyr

Thr
Cys
25

Gln
Gln
Pro
Val
Arg
105
val
Leu
Glu
Pro
Thr
185
Pro
Thr
Glu
Leu
Glu
265
Arg
Thr
Ser
Glu
Ser
345
Lys
Val
Ile
Glu
His

425
Val

Ser
10

His
Tyr
Ala
Phe
Leu
90

Leu
Thr
Pro
Ala
Leu
170
Leu
Ser
Ala
Pro
Gln
250
Lys
Arg
Arg
Gly
Lys
330
Gly
His
Lys
Ile
Ile
410
Glu

Gln
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Ala
Gly
vVal
Phe
Ser
75

Lys
Cys
Gly
Tvr
His
155
Gly
Lys
Gly
Gly
Leu
235
Asp
Phe
Leu
Gly
Gly
315
Glu
Arg
Tyr
Glu
Asp
395
Leu

val

Gly

val
His
Ala
Cys
60

Leu
Leu
Thr
His
Pro
140
Leu
Arg
Tyx
val
Ala
220
Asp
Phe
Arg
Leu
Glu
300
Arg
Pro
Lys
Glu
Cys
380
Lys
Ile

Tyr

Gly

Gln
Pro
Ala
45

Leu
Lys
Leu
Leu
Tyr
125
Ala
Arg
Lys
Gln
Ile
205
Leu
Gln
Phe
Tyr
Arg
285
Glu
Arg
Lys
Pro
Thr
365
Arg
Ser
Ile

Glu

Asp

Ala
val
30

Gly
Ser
Leu
Thr
Glu
110
Tyr
Leu
Ser
Ala
Gln
190
Gly
Glu
Arg
Gly
Ala
270
Glu
Lys
Met
Thr
Arg
350
Gly
His
Arg
Gln
Thr

430
Leu

Pro
15
Thr
Phe
Val
Ser
Glu
95
Gly
val
Ser
Gly
Lys
175
Ser
Val
Val
Ala
Asp
255
Gln
His
Glu
Thr
Arg
335
Pro
Arg
Arg
Leu
Ser
415

Asp

Phe
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Leu
Asn
Glu
Phe
Gln
80

Lys
Leu
Ala
Thr
val
160
Lys
Glu
TvrY
Ala
Ala
240
Asp
Asp
Gln
Ala
Leu
320
Pro
Met
Val
Glu
Lys
400
Leu

Met

Asp



Ala
Ile
465
val
Asp
val
Pro
Ala
545
Arg
Gly
Ala
Tyr
Lys

625
Gly

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

WO 03/073983

Ile
450
Met
His
Lys
val
Glu
530
Ala
Ser
His
Lys
Thr
610
Thr

His

<220>

<221>
<222>

<400> 37

37
4833
DNA
Homo

435
Tle

Asp
Arg
Ser
Arg
515
Ile
Gly
Pro
Phe
AsSp
595
Ala

Asn

Phe

CDS
(40)

ctgctgccge

tgg
Trp

atg
Met

atc
Ile

cca
Pro

ccc

acc
Thr

ttc
Phe

ctg
Leu

ggt
Gly
55

aac

gcg
Ala

cge
Arg

acc
Thr
40

cac
His

acc

Glu
Leu
Asp
Thr
500
Pro
Leu
val
Glu
Glu
580
Leu
His
Thr

Arg

Ser
Cys
Leu
485
Thr
Ile
Ser
Ile
Arg
565
Phe
val
Gln

Val

Ser
645

sapiens

... (4752)

val
Lys
470
Lys
Leu
Phe
Glu
Leu
550
Asp
Leu
Ser
val
Lys

630
Gln

Lys
455
Ala
Pro
Lys
Thr
Lys
535
Tyr
Gln
Pro
Arg
Leu
615
Arg

His

440
Phe

Leu
Glu
Leu
Val
520
Gly
Ile
ASp
Pro
Leu
600
Gln

Gln

Lys

Pro
Val
Asn
Ala
505
Cys
VY
Leu
Glu
TYyY
585
Leu
His
Lys

Arg

Glu
His
Leu
490
Asp
Gly
Gly
Leu
Leu
570
Trp
val
Pro

Gln

val
650

Pro
Met
475
Leu
Phe
Thr
Leu
Cys
555
Phe
Asp
val
Trp
val

635
val

Asp
460
His
val
Gly
Pro
Glu
540
Gly
Asn
Asn
Asp
Ile
620

Ser

Glu

445
Ala

Asp
Gln
Leu
Thr
525
val
Phe
Ile
Ile
Pro
605
Glu

Pro

Gln

Ala
Lys
Arg
Ala
510
Tyr
Asp
Pro
Ile
Ser
590
Lys
Thr

Ser

val

Leu
Ser
Asn
495
Lys
val
Met
Pro
Gln
575
Asp
Lys
Ala

Ser

Ser
655

Met
Ile
480
Glu
His
Ala
Trp
Phe
560
Leu
Ala
Arg

Gly

Asp
640

acctgccacc atgtcgecege cgecgggtc atg tet gac tet ctce
Met Ser Asp Ser Leu

ctt
Leu

cgc
Arg
25

agc
Ser

cta
Leu

ccc

tect
Ser
10

acc
Thr

act
Thr

ggc
Gly

gcc

aat
Asn

aag
Lys

tca
Ser

agc
Ser

cac

tte
Phe

agc
Ser

ccc
Pro

agt
Ser
60

ttc

tcg
Ser

tgc
Cys

acg
Thr
45

ccc
Pro

tcg

atg
Met

cgce
Arg
30

cta
Leu

ctg
Leu

ttt

cce
Pro
15

acc
Thr

ccg
Pro

gac
Asp

gcc
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Ser

agt
Ser
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Arg

agc
Ser

tce

1
tte
Phe

aat
Asn

ccce
Pro

cce
Pro
65

tce

cce
Pro

cgg
Arg

cac
His
50

cga
Arg

cga

ggc
Gly

aaa
Lys
35

tcec
Ser

aac
Asn

agyg

ggc
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20

agc
ser

ccg
Pro
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5

agt
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cte
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ctg
Leu

tcec
Ser
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Pro Asn Thr Pro Ala His Phe Ser Phe Ala Ser Ser Arg Arg Ala Asp
70 75 80 85

gga cgc cgg tgg tct ctg gec teg cte cct teca tet gge tat ggc acc 342
Gly Arg Arg Trp Ser Leu Ala Ser Leu Pro Ser Ser Gly Tyr Gly Thr
90 95 100

aac acg ccc agt tcc acc gtec tcg tce tee tge tec tee cag gag cge 390
Asn Thr Pro Ser Ser Thr Val Ser Ser Ser Cys Ser Ser Gln Glu Arg
105 110 115

ctt cac cag ctg ccc tac cag ccc acg gtg gac gag ctc cac ttc cte 438
Leu His Gln Leu Pro Tyr Gln Pro Thr Val Asp Glu Leu His Phe Leu
120 125 130

tce aaa cac ttec ggg age acc gag age atc aca gac gag gat ggt ggc 486
Ser Lys His Phe Gly Ser Thr Glu Ser Ile Thr Asp Glu Asp Gly Gly
135 140 145

cgt cge tec cca gee gtg cgg cce cge tca cgg age cte agce ccc ggg 534
Arg Arg Ser Pro Ala Val Arg Pro Arg Ser Arg Ser Leu Ser Pro Gly
150 155 160 165

cgc tce cecc tcee tee tac gac aac gag atc gtg atg atg aat cac gtc 582
Arg Ser Pro Ser Ser Tyr Asp Asn Glu Ile Val Met Met Asn His Val
170 175 180

tac aag gag agyg ttc ccg aag gco act gcg cag atg gag gag aag ctg 630
Tyr Lys Glu Arg Phe Pro Lys Ala Thr Ala Gln Met Glu Glu Lys Leu
185 190 195

c€gc gac ttc acc cge geoe tac gaa ccc gac age gtt ctg cet ctg gcc 678
Arg Asp Phe Thr Arg Ala Tyr Glu Pro Asp Ser Val Leu Pro Leu Ala
200 205 210

gat ggc gtg ctc age ttc atc cac cac cag ate atc gag ctg gcc cgg 726
Asp Gly Val Leu Ser Phe Ile His His Gln Ile Ile Glu Leu Ala Arg
215 220 225

gac tgc ctg acc aag tcce cgt gac gge cte atec acce acg gtc tac ttc 774
Asp Cys Leu Thr Lys Ser Arg Asp Gly Leu Ile Thr Thr Val Tyr Phe
230 : 235 240 245

tat gaa ttg cag gag aac ctg gag aag ctc ctt caa gac gcc tat gaa 822
Tyr Glu Leu Gln Glu Asn Leu Glu Lys Leu Leu Gln Asp Ala Tyr Glu
250 255 260

cgc tect gag age ttg gag gtg gee tte gtt act cag ctg gtg aag aag 870
Arg Ser Glu Ser Leu Glu Val Ala Phe Val Thr Gln Leu Val Lys Lys
265 270 275

ttg ctt att atc atc tca cgc cct geg agg ctg ctg gag tgc ctg gaa 918
Leu Leu Ile Ile Ile Ser Arg Pro Ala Arg Leu Leu Glu Cys Leu Glu
280 285 290

ttc aac ccc gag gag tte tac cac ctg ctg gag gcg gcc gaa gga cac 966
Phe Asn Pro Glu Glu Phe Tyr His Leu Leu Glu Ala Ala Glu Gly His
295 300 305

gcc aag gag ggc cac ctt gtg aag acg gac atc cce cge tac atc atc 1014
Ala Lys Glu Gly His Leu Val Lys Thr Asp Ile Pro Arg Tyr Ile Ile
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310 315 320 325

cgc cag ctg ggc ctc acc cgt gac ccc ttt cca gac gtg gtg cat ctg 1062
Arg Gln Leu Gly Leu Thr Arg Asp Pro Phe Pro Asp Val Val His Leu
330 335 340

gag gaa cag gac agt ggt ggt tcc aac acc cct gag caa gac gat ctc 1110
Glu Glu Gln Asp Ser Gly Gly Ser Asn Thr Pro Glu Gln Asp Asp Leu
345 350 355

tct gag ggc cgc agc agc aag gocc aag aaa ccg ccg ggg gag aat gac 1158
Ser Glu Gly Arg Ser Ser Lys Ala Lys Lys Pro Pro Gly Glu Asn AsD
360 365 370

ttc gat acc atc aag ctc ata age aac ggt gcc tac gge get gtc tac 1206
Phe Asp Thr Ile Lys Leu Ile Ser Asn Gly Ala Tyr Gly Ala val Tyr
375 380 385

ctg gtg cgg cac cge gac acg cgg cag cgc ttt gec atg aaa aag atc 1254
Leu Val Arg His Arg Asp Thr Arg Gln Arg Phe Ala Met Lys Lys Ile
390 395 400 405

aac aag cag aac ttg atc ctc cgc aac cag atc cag cag gcc ttt gtg 1302
Asn Lys Gln Asn Leu Ile Leu Arg Asn Gln Ile Gln Gln Ala Phe Val
: 410 415 420

gag cgc gat atc ctc acc ttc gecc gag aac ccg ttt gtg gte ggce atg 1350
Glu Arg Asp Ile Leu Thr Phe Ala Glu Asn Pro Phe Val Val Gly Met
425 430 435

ttc tge tec ttt gag act cgg cge cac cte tge atg gtc atg gaa tat 1398
Phe Cys Ser Phe Glu Thr Arg Arg His Leu Cys Met Val Met Glu Tyr
440 445 450

gtg gaa ggc ggc gac tgt gcc acc ctg ctg aag aat att gga gcg ctg 1446
val Glu Gly Gly Asp Cys Ala Thr Leu Leu Lys Asn Ile Gly Ala Leu ‘
455 460 465

cce gta gag atg gecc cge atg tac ttt get gag acg gtg cta gcc ctg 1494
Pro Val Glu Met Ala Arg Met Tyr Phe Ala Glu Thr Val Leu Ala Leu
470 475 480 485

gag tat ttg cac aac tat ggc atc gtg cac cge gac ctc aag cct gac 1542
Glu Tyr Leu His Asn Tyr Gly Ile Val His Arg Asp Leu Lys Pro Asp
490 495 500

aac ctc ctt atc acc tce atg ggt cac atc aag ctc aca gat ttc gge 1590
Asn Leu Leu Tle Thr Ser Met Gly His Ile Lys Leu Thr Asp Phe Gly
505 510 515

ctc tec aag atg ggg ctc atg agce ctc acc acc aac tta tat gaa ggc 1638
Leu Ser Lys Met Gly Leu Met Ser Leu Thr Thr Asn Leu Tyr Glu Gly
520 525 530

cac atc gag aag gac gcc cga gag ttc ctg gac aaa cag gtg tgt ggg 1686
His Ile Glu Lys Asp Ala Arg Glu Phe Leu Asp Lys Gln Val Cys Gly
535 540 545

acc cca gag tac atc gog ccc gag gte atc ctg cgt caa ggc tac ggc 1734

Thr Pro Glu Tyr Ile Ala Pro Glu Val Ile Leu Arg Gln Gly Tyr Gly
550 555 560 565
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aag cca gtg gac tgg tgg gct atg ggg atc ate cte tac gag ttc ctg 1782
Lys Pro Val Asp Trp Trp Ala Met Gly Ile Ile Leu Tyr Glu Phe Leu
570 575 580

gtg ggc tgt gty ccc tte ttc gga gac aca cca gag gag cta ttt gga 1830
Val Gly Cys Val Pro Phe Phe Gly Asp Thr Pro Glu Glu Leu Phe Gly
585 590 595

cag gtc atc agt gat gac atc ctg tgg cecc gag ggg gat gag gcc cta 1878
Gln Val Ile Ser Asp Asp Ile Leu Trp Pro Glu Gly Asp Glu Ala Leu
600 605 610

cct acg gag gec caa cte ctc ata tece age cte ctg cag acc aac cct 1926
Pro Thr Glu Ala Gln Leu Leu Ile Ser Ser Leu Leu Gln Thr Asn Pro
615 620 625

ctg gtc agg ctt ggg gca ggc gge gect ttt gag gtg aag cag cac agt 1974
Leu Val Arg Leu Gly Ala Gly Gly Ala Phe Glu Val Lys Gln His Ser
630 635 640 645

ttc ttt cga gac ctg gac tgg aca ggg ctg ctg agg cag aag gcc gag 2022 .
Phe Phe Arg Asp Leu Asp Trp Thr Gly Leu Leu Arg Gln Lys Ala Glu
650 655 660

ttc atc ccc cac cta gag tcg gaa gat gac act age tac ttt gac acc 2070
Phe Ile Pro His Leu Glu Ser Glu Asp Asp Thr Ser Tyr Phe Asp Thr
665 670 675

cgc tca gac agg tat cac cac gtg aac tcc tat gac gag gat gac acg 2118
Arg-Ser Asp Arg Tyr His His Val Asn Ser Tyr Asp Glu Asp Asp Thr
680 685 690

acg gag gag gag ccc gtg gaa atc cgc cag ttc tct tee tge tet ceg 2166

Thr Glu Glu Glu Pro Val Glu Ile Arg Gln Phe Ser Ser Cys Ser Pro
695 ‘ 700 705

cge tte age aag gtg tat age age atg gag cag ctg tcg cag cac gag 2214
Arg Phe Ser Lys Val Tyr Ser Ser Met Glu Gln Leu Ser Gln His Glu
710 715 i 720 725

ccc aag acc cca gta gca gct geca ggg age agc aag cgg gag ccg age 2262
Pro Lys Thr Pro Val Ala Ala Ala Gly Ser Ser Lys Arg Glu Pro Ser
730 735 740

acc aag ggc ccc gag gag aag gtg gcc gge aag cgg gag ggg ctg ggc 2310
Thr Lys Gly Pro Glu Glu Lys Val Ala Gly Lys Arg Glu Gly Leu Gly
745 750 755

ggc ctg acc ctg cgt gag aag acc tgg aga ggg ggc tct cag gag atc 2358
Gly Leu Thr Leu Arg Glu Lys Thr Trp Arg Gly Gly Ser Pro Glu Ile
760 765 770

aag cga ttc tcc gecg tce gag gec agt ttc ctg gag gga gag gec agt 2406
Lys Arg Phe Ser Ala Ser Glu Ala Ser Phe Leu Glu Gly Glu Ala Ser
775 780 785

ccc cct ttg gge gec cge cge cgt tte tceg gog cty ctg gag ccc age 2454

Pro Pro Leu Gly Ala Arg Arg Arg Phe Ser Ala Leu Leu Glu Pro Ser
790 795 800 805
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cgce
Axg

cct
Pro

cccC
Pro

gag
Glu

gat
Asp
870

cgg
Arg

cct
Pro

tta
Leu

gct
Ala

gac
Asp
950

tce
Ser

cgt
Arg

cac
His

ctc
Leu

ggc
Gly

1030

cce
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ttc
Phe

ccc
Pro
810

agc
Ser

gcc
Ala

ccc
Pro

cce
Pro
825

cgg
Arg

agc
Ser

act
Thr

aaa
Lys

gag
Glu
840

gag
Glu

act
Thr

cgt
Arg

gcc
Ala
855

gac
Asp

tca
Ser

gat
Asp

g99
Gly

gca
Ala

cac
His

gcg
Ala

cgg
Arg

cag
Gln
890

tct
Ser

act
Thr
905

cga
Arg

ggg
Gly

tct
Ser

att
Ile

gtc
val
920

atg
Met

tct
Ser

agt
Ser
935

cce
Pro

atg
Met

tce
Ser

tca
Ser

cecc
Pro

agc
Ser

atc
Ile
970

atc
Ile

acc

Pro Thr

atc
Ile

cgt
Arg
985

gte
vVal

gce
Ala

att
Ile

gtc tgg cat
val Trp His
1000

tgt
Cys
1015

gct ggg gac
Ala Gly Asp

atg gtg cat cct
Met Val His Pro

caa
Gln

tcc
Ser

caa
Gln

cca
Pro

ggc
Gly
875

cag
Gln

ggc
Gly

cct
Pro

cca
Pro

cagg
Arg
955

cag

Gln

tac
Tyr

gtg
Val

ctc
Leu

gag
Glu

1035

gag
Glu

gac
Asp

gag
Glu

cce
Pro

gac
Asp

gcg
Ala
830

ggg
Gly

gaa
Glu
845

ggc
Gly

cca
Pro

ggt
Gly

cgc
Arg
860

cca
Pro

gct
Ala

agg
Arg

tca
Ser

atg
Met

gg9g9
Gly

atc
Ile
910

aaa
Lys

gtc
val

gca
Ala

gtg
val
925

gac
Asp

tct
Ser

cga
Arg
940

ctg
Leu

tca
Ser

tac
Tyr

gac
Asp

cgc
Arg

tcg
Ser

ggc
Gly

atg
Met

ggt
Gly

gac
Asp

990

gag
Glu

gaa gga
Glu Gly
1005

acc cac
Thr His

atc
Ile
1020

gtc gtg gag
val val Glu

gat
Asp
815

gga
Gly

acc
Thr

gac
Asp

acc
Thr

gat
Asp
895

aaa
Lys

cca
Pro

tecc
Ser

ceca
Pro

aag
Lys
975

acg

Thr

ggc
Gly

gtg
Val

ctg
Leu
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gag
Glu

tce
Ser

tcc
Ser

cte
Leu

aat
Asn
880

gtg
val

tca
Ser

cat
His

tcc
Ser

gct
Ala
960

aag
Lys

gat
AsSp

cCa
Pro

aat
Asn

atc
Ile
1040

ctg
Leu

gcc
Ala

cgg
Arg

ctg
Leu

gat
Asp

gca
Ala
835

agce
Ser

gce
Ala
850

ggg
Gly

tgc
Cys
865

cca
Pro

ccc
Pro

ttg
Leu

gtt
val

gac
Asp

gta
val

gca
Ala

gag
Glu

tca
Ser

gcc
Ala

gcc
Ala
915

tca
Ser

agt
Ser
930

gga
Gly

tcc
Ser

aac
Asn
945

cca
Pro

gtc
val

agt
Ser

ggg
Gly

ttc
Phe

tat
Tyr

ggc
Gly

tat
Tyr

gtc
vVal

agt
Ser

995

gcc
Ala

cag gag
Gln Glu
1010

ggg gag cct
Gly Glu Pro
1025

ctt aag agt
Leu Lys Ser

cge
Arg
820

cgg
Arg

gac
Asp

tcg
Ser

ctg
Leu

aag
Lys
200

act
Thr

cce
Pro

tca
Ser

ctc
Leu

aca
Thr
980

gtc
val

gca
Ala

gtg
val

ggc
Gly
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Arg
gce 2550
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tce 2598
Ser
aag 2646
Lys
cgce 2694
Arg
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agg 2742
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gce 2790
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ctt 2838
Leu
cgg 2886
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cgc 2934 .
Arg
965
ctg 2982
Leu
cac 3030
His
gga 3078
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cat 3126
His
aac 3174
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aag
Lys

gta
val

gca gtg acc
Ala Val Thr

1050

cce
Pro

ggt
Gly

gca agg cgc
Ala Arg Arg
1065

aag
Lys

cga
Arg

cce tec gee
Pro Ser Ala
1080

atc
Ile

ctc
Leu

ttc cgg
Phe Arg
1095
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Ser Leu
1110

tcg
Ser

tcg
Ser
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Leu

cct
Pro

cac
His

tcg
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ggc
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acg
Thr

1130

tcc
Ser

cgce
Arg

acg
Thr

cct gac
Pro Asp
1145

tcc
Ser

cca
Pro

gce tcg agce
Ala Ser Ser
1160

cac
His

att cgg
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1175

ccc
Pro

agc
Ser

tct
Ser

cag tac
Gln Tyr
1190

cgce
Arg

gcg
Ala

cac
His

ccg
Pro

ctg
Leu

gca
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acg
Thr

1210

ccg
Pro

cac
His

acg gtg
Thr val
1225

ggc
Gly

aaa
Lys

ctg
Leu

cac tca tcg
His Ser Ser

aca
Thr

acg
Thr
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agc
Ser

aag
Lys

dgag
Glu

acg
Thr

aag
Lys

1100

aac
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1115

cge
Arg

ctg
Leu

ggg
Gly

tcc
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acg
Thr

cce
Pro
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Thr

ctg
Leu

1180

tgc
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cga
Arg
1195

tcc
Ser

ccg
Pro
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Ser

ggc
Gly
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Pro

cccC
Pro

cce
Pro

tac
Tyr

ggc
Gly

1085

cag
Gln

tcg
Ser

ccg
Pro

tac
Tyr

aac
Asn

1165

cac
His

aag
Lys

CcccC
Pro

tcg
Ser

gtc
val

ttc gaa aat
Phe Glu Asn
1055

aag gct
Lys Ala
1070

aaa
Lys

cag
Gln

gag
Glu

agce
Ser

tcg
Ser

aac
Asn

ctg
Leu

tcc
Ser

tca
Ser

ctg
Leu

1120

tcg
Ser

gcg
Ala

cgc
Arg
1135

cta ggc
Leu Gly
1150

gcc
Ala

cct
Pro

tcg
Ser

gcg
Ala

ctg
Leu

teg
Ser

gga
Gly

tcg
Ser

gce
Ala

ggc
Gly

1200

acg
Thr

cag gcg
Gln Ala
1215

act
Thr

act
Thr

cac
His
1230

gtg cgc
Val Arg

ccg
Pro

acc
Thr

atg
Met

aag
Lys

ctg
Leu

1105

agc
Ser

ccc
Pro

tca
Ser

tcg
Ser
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Pro

1185

aac
Asn
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Ser

cag
Gln

cge
Arg

tct
Ser

gct
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aag
Lys

1090
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Thr
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Ser

tcg
Ser

1170

aag
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atc
Ile

ccyg
Pro
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Ser

ccce
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atc cgc att
Ile Arg Ile
1060

aac
Asn

cgg agg
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1075
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act
Thr
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ctc
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His

agce
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Gln
1155
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ctc
Leu

cgce
Arg

cta
Leu

cct
Pro

tcg
Ser
1205

cca
Pro
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ctg
Leu

ccg
Pro

ttc
Phe
1235

ccg
Pro

gce
Ala

agt
Ser

gce
Ala

aag
Lys

gag

Glu

1240
ccc cct cge

Pro Pro Arg
1255

tcg

Ser

ctg gga gcc tet ttg
Leu Gly Ala Ser Leu

1270

ceg

Pro

agt
Ser

1275

1245
cte ctc aag cgc

Leu Leu Lys Arg
1260

gcg gac aag aag
Ala Asp Lys Lys
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ggc
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agc ctc gag gtg ggc cac ccg gat ttc cgc aag gac ttc cat ggc gag 3942
Ser Leu Glu Val Gly His Pro Asp Phe Arg Lys Asp Phe His Gly Glu
1290 1295 1300

ctg gecg ctg cat agc ctt gce gag tcc gac ggt gag acg ccc cca gtc 3990
Leu Ala Leu His Ser Leu Ala Glu Ser Asp Gly Glu Thr Pro Pro val
1305 1310 1315

gag ggc ctt gge gecg cce cgg cag gtc gec gtc cgc cgc ctg ggc cga 4038
Glu Gly Leu Gly Ala Pro Arg Gln Val Ala Val Arg Arg Leu Gly Arg
1320 1325 1330

cag gag tca cct ttg agc ctg ggce gcg gac ccy ttg ctg ccc gag ggt 4086
Gln Glu Ser Pro Leu Ser Leu Gly Ala Asp Pro Leu Leu Pro Glu Gly
1335 1340 1345

gce tcc agg cca cca gtg teg age aag gag aag gaa tcc ccg ggg ggc 4134
Ala Ser Arg Pro Pro Val Ser Ser Lys Glu Lys Glu Ser Pro Gly Gly
1350 1355 1360 1365

gce.-gag gcg tge acc cca ccc cge gcg acg acc ccc ggt ggc cgg acc 4182
Ala G@lu Ala Cys Thr Pro Pro Arg Ala Thr Thr Pro Gly Gly Arg Thr
1370 1375 1380

ctg gag cgg gac gtc gge tgc acg cgg cat cag age gtg cag acg gag 4230
Leu Glu Arg Asp Val Gly Cys Thr Arg His Gln Ser Vval Gln Thr Glu
1385 1390 1395

gat ggc act ggc ggg atg gcc agg gct gtg gcc aag gcg geg ctg agce 4278
Asp Gly Thr Gly Gly Met Ala Arg Ala Val Ala Lys Ala Ala Leu Ser
1400 ‘ 1405 1410

ccg gtg cag gaa cac gag aca ggc cgg cgc agc agc tct ggce gag gcg 4326
Pro Val Gln Glu His Glu Thr Gly Arg Arg Ser Ser Ser Gly Glu Ala
1415 1420 1425

ggc aca ccc ctg gta ccc att gtce gta gag cct gecg cgg ccc ggg gct 4374
Gly Thr Pro Leu Val Pro Ile Val val Glu Pro Ala Arg Pro Gly Ala
1430 1435 1440 1445

aag gct gtg gtg cct cag cct ctg gge gcg gac tcc aag 999 ttg cag 4422
Lys Ala Val Val Pro Gln Pro Leu Gly Ala Asp Ser Lys Gly Leu Gln
1450 1455 1460

gaa ccc gca ccc ctg geg cct tce gtg ccec gag goc ccce cgg ggc cgg 4470
Glu Pro Ala Pro Leu Ala Pro Ser Val Pro Glu Ala Pro Arg Gly Arg
1465 1470 1475

gag cge tgg gtg ttg gag gtg gtg gag gag cgc acc acg ctg age ggt 4518
@lu Arg Trp Val Leu Glu Val Val Glu Glu Arg Thr Thr Leu Ser Gly
1480 1485 1490

cct cge tce aag ccc gec tee cca aag ctc tcc ccg gag ccc cag aca 4566
Pro Arg Ser Lys Pro Ala Ser Pro Lys Leu Ser Pro Glu Pro Gln Thr
1495 1500 1505

ccec tcc cta goc cca geg aag tge agt gea ccc age agt gca gtg acc 4614
Pro Ser Leu Ala Pro Ala Lys Cys Ser Ala Pro Ser Ser Ala Val Thr
1510 1515 1520 1525
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Pro

ggg
Gly

acc
Thr
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gtc
val

ctg
Leu

aaa
Lys

cca
Pro

acc
Thr

aaa
Lys
1560

cce
Pro

tcc
Ser

1545

gca
Ala

1530

cgg
Arg

tcc
Ser

tgc
Cys

gga gtg tcc
Gly val Ser

ctce
Leu

cct
Pro

agt
Ser

ttg
Leu

gct
Ala

ccce

1565

ggc tcg ggc
Gly Ser Gly
1535

gaa gct gtg
Glu Ala Val

1550

gca ccc ccg
Pro Ala Pro Pro

ccaagggggt catcggccce gegctgtaca gcctecgtat
aaagtgecgtc cgtgetgegt g

<210> 38

<211> 1570
<212> PRT
<213> Homo sapiens

<400> 38

Met Ser Asp

1
Phe
Asn
Pro
Pro
65
Ser
Ser
Ser
Glu
Asp
145
Ser
Met
Met
val
Ile
225
Thr
Gln
Gln

Leu

Pro

Arg
His
50

Arg
Arg
Gly
Ser
Leu
130
Glu
Leu
Met
Glu
Leu
210
Glu
Thr
Asp

Leu

Glu
290

Gly

Lys
35

Ser
Asn
Arg
Tyr
Gln
115
His
Asp
Ser
Asn
Glu
195
Pro
Leu
val
Ala
val

275
Cys

Ser

Gly
20

Ser
Pro
Phe
Ala
Gly
100
Glu
Phe
Gly
Pro
His
180
Lys
Leu
Ala
TYVY
VT
260

Lys

Leu

Leu

Ser

Leu
Leu
Ser
Asp
85

Thr
Arg
Leu
Gly
Gly
165
Val
Leu
Ala
Arg
Phe
245
Glu

Lys

Glu

Trp

Met

Ile
Pro
Pro
70

Gly
Asn
Leu
Ser
Arg
150
Arg
Tyr
Arg
Asp
Asp
230
Tyr
Arg

Leu

Phe

Thr

Phe

Leu
Gly
55

Asn
Arg
Thr
His
Lys
135
Arg
Ser
Lys
Asp
Gly
215
Cys
Glu
Ser

Leu

Asn
295

Ala
Arg
Thr
40

His
Thr
Arg
Pro
Gln
120
His
Ser
Pro
Glu
Phe
200
val
Leu
Leu
Glu
Ile

280
Pro

Leu

Arg
25

Ser
Leu
Pro
Trp
Ser
105
Leu
Phe
Pro
Ser
Arg
185
Thr
Leu
Thr
Gln
Ser
265

Ile

Glu

Ser
10

Thr
Thr
Gly
Ala
Ser
90

Ser
Pro
Gly
Ala
Ser
170
Phe
Arg
Ser
Lys
Glu
250
Leu

Ile

Glu

- 80 -

Asn

Lys

Ser
Ser
His
75

Leu
Thr
Tyr
Ser
val
155
Tyr
Pro
Ala
Phe
Ser
235
Asn
Glu

Ser

Phe

acc
Thr

cece
Pro

gga
Gly

aag
Lys

cca
Pro

cca
Pro

1570

cct
Pro

gca
Ala

1555

tag
*

caa
Gln

1540

ggc

gtg
val

ctog

Gly Leu
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4662

4710

4752

acatatgtac acatataaat 4812

Phe

Ser

Pro
Ser
60

Phe
Ala
val
Gln
Thr
140
Arg
Asp
Lys
Tyr
Ile
220
Arg
Leu
val

Arg

Tyr
300

Ser
Cys
Thr
45

Pro
Ser
Ser
Ser
Pro
125
Glu
Pro
Asn
Ala
Glu
205
His
Asp
Glu
Ala
Pro

285
His

Met

Arg
30

Leu
Leu
Phe
Leu
Ser
110
Thx
Ser
Arg
Glu
Thr
190
Pro
His
Gly
Lys
Phe
270

Ala

Leu

Pro
15

Thr
Pro
Asp
Ala
Pro
95

Ser
Val
Ile
Ser
Ile
175
Ala
Asp
Gln
Leu
Leu
255
val

Arg

Leu

Ser

Ser

Arg
Ser
Ser
80

Ser
Cys
Asp
Thr
Arg
160
val
Gln
Ser
Ile
Ile
240
Leu
Thr

Leu

Glu

4833



Ala
305
Pro
Asp
Glu
Pro
Tyr
385
Ala
Gln
Phe
Met
Asn
465
Thr
Asp
Leu
Asn
Lys
545
Arg
Leu
Glu
Gly
Leu
625
val
Arg
Ser
Asp
Ser
705
Leu
Lys

Arg

Gly
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Ala
Arg
val
Gln
Gly

370
Gly

Met
Gln
val
val
450
Ile
vVal
Leu
Thr
Leu
530
Gln
Gln
Tyr
Glu
Asp
610
Gln
Lys
Gln
Tyvr
Glu
690
Ser
Ser
Arg

Glu

Ser
770

Glu
Tyr
val
Asp
355
Glu
Ala
Lys
Ala
val
435
Met
Gly
Leu
Lys
Asp
515
Tyr
val
Gly
Glu
Leu
595
Glu
Thr
Gln
Lys
Phe
675
Asp
Cys
Gln
Glu
Gly

755
Pro

Gly
Ile
His
340
Asp

Asn

Val
Lys
Phe
420
Gly
Glu
Ala
Ala
Pro
500
Phe
Glu
Cys
Tyr
Phe
580
Phe
Ala
Asn
His
Ala
660
Asp
Asp
Ser
His
Pro
740

Leu

Glu

His
Ile
325
Leu

Leu

Asp

Tyr
Ile
405
val
Met
Tyr
Leu
Leu
485
Asp
Gly
Gly
Gly
Gly
565
Leu
Gly
Leu
Pro
Ser
645
Glu
Thr
Thr
Pro
Glu
725
Ser

Gly

Ile

Ala
310
Arg
Glu
Ser
Phe
Leu
390
Asn
Glu
Phe
val
Pro
470
Glu
Asn
Leu
His
Thr
550
Lys
val
Gln
Pro
Leu
630
Phe
Phe
Arg
Thr
Arg
710
Pro
Thr

Gly

Lys

Lys
Gln
Glu
Glu
Asp

375
vVal

Lys
Arg
Cys
Glu
455
val
Tyr
Leu
Sexr
Ile
535
Pro
Pro
Gly
vVal
Thr
615
Val
Phe
Ile
Ser
Glu
695
Phe
Lys
Lys

Leu

Arg
775

Glu
Leu
Gln
Gly
360
Thr
Arg
Gln
Asp
Ser
440
Gly
Glu
Leu
Leu
Lys
520
Glu
Glu
Val
Cys
Ile
600
Glu
Arg
Arg
Pro
Asp
680
Glu
Ser
Thr
Gly
Thr

760
Phe

Gly
Gly
Asp
345
Arg

Ile

His
Asn
Ile
425
Phe
Gly
Met
His
Ile
505
Met
Lys
Tyr
Asp
val
585
Ser
Ala
Leu
Asp
His
665
Arg
Glu
Lys
Pro
Pro
745

Leu

Ser

His
Leu
330
Ser

Ser

Lys

Arg
Leu
410
Leu
Glu
Asp
Ala
Asn
490
Thr
Gly
Asp
Ile
Trp
570
Pro
Asp
Gln
Gly
Leu
650
Leu
Tyr
Pro
val
val
730
Glu

Arg

Ala
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Leu
315
Thr
Gly
Ser
Leu
AsSp
395
Ile
Thr
Thr
Cys
Arg
475
Tyr
Ser
Leu
Ala
Ala
555
Trp
Phe
Asp
Leu
Ala
635
ASp
Glu
His
val
Tvr
715
Ala
Glu

Glu

Ser

val
Arg
Gly
Lys
Ile

380
Thr

Leu
Phe
Arg
Ala
460
Met
Gly
Met
Met
Arg
540
Pro
Ala
Phe
Ile
Leu
620
Gly
Trp
Ser
His
Glu
700
Ser
Ala
Lys

Lys

Glu
780

Lys
Asp
Ser
Ala
365
Ser
Arg
Arg
Ala
Arg
445
Thr
Tyr
Ile
Gly
Ser
525
Glu
Glu
Met
Gly
Leu
605
Ile
Gly
Thr
Glu
val
685
Ile
Ser
Ala
val
Thr

765
Ala

Thr
Pro
Asn
350
Lys

Asn

Gln
Asn
Glu
430
His
Leu
Phe
val
His
510
Leu
Phe
Val
Gly
Asp
590
Trp
Ser
Ala
Gly
Asp
670
Asn
Arg
Met
Gly
Ala
750

Trp

Ser

Asp
Phe
335
Thr
Lys

Gly

Arg
Gln
415
Asn
Leu
Leu
Ala
His
495
Ile

Thr

Ile
Tle
575
Thr
Pro
Ser
Phe
Leu
655
Asp
Ser
Gln
Glu
Ser
735
Gly

Arg

Phe
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Ile
320
Pro
Pro
Pro
Ala
Phe
400
Ile
Pro
Cys
Lys
Glu
480
Arg
Lys
Thr
AsSp
Leu
560
Ile
Pro
Glu
Leu
Glu
640
Leu
Thr
Tyr
Phe
Gln
720
Ser
Lys

Gly

Leu



Glu
785
Leu
Ala
Leu
Ser
Cys
865
Asp
Ala
Ala
Gly
Asn
945
val
Tvr
val
Ala

Gly
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Gly Glu
Leu Glu
Arg Leu

Asp Ala
835

Ala Gly

850

Pro Pro

Leu Val
val Glu

Ser Ala
915

Ser Ser

930

Pro Ser

Ser Gly
Gly Phe

Tyr Ser
995
Gln Glu
1010
Glu Pro

1025

Leu

Thr

Met

Lys

Leu

Lys Ser
Ser Ile

Ala Arg
1075

Lys Arg

1090

His Thr

1105

Ser

Pro

Ser

Ser

Pro

Asp Ser

‘Thr His

Ser Gln
1155

Ser Ala

1170

Lys Leu

1185

Asn
Ser
Gln

Arg

Ile Pro

Pro Pro

Sexr Phe
1235

Ala
Pro
Arg
820
Arg
Asp
Ser
Leu
Lys
900
Thr
Pro
Ser
Leu
Thr
980
val

Ala

Gly

Arg
1060

Ser
Ser
805
Arg
Ala
Ser
Lys
Arg
885
Arg
Ala
Leu
Arg
Arg
965
Leu
His
Gly
His

Asn

Pro
790
Arg
Pro
Pro
Glu
Asp
870
Arg
Pro
Leu
Ala
Asp
950
Ser
Arg
His
Leu
Gly

1030
Lys

1045°

Ile

Gly

Arg Asn Lys

Ser Ser Leu

Ser Arg Ser

1110

Leu Pro Gly

Ser
1140
Ser
Ser
His
Leu

Pro
1220

1125

Tyr
Ser
His
Arg

Ser

1205

Leu

Arg
Ser
His
Gln
1190

Pro

Pro

Pro Ala Lys

Pro Lys Ser Ala Glu

1250

Gln Ser Ala Glu Lys Leu

Pro Leu
Phe Ser
Pro Arg
Lys Glu
840
Ala Thr
855
Gly Asp
Ala Arg
Ser Arg
Ser Val
920
Ser Pro
935
Ser Ser
Pro Ile
Ala Tle

Ile Val

1000

Cys Ala
1015

Met Vval
val Ala

Pro Ala

Arg Pro

1080

Phe Axrg
1095

Leu Ser
Ser Pro

Ser Thr

Pro Ala

1160

Ile Arg
1175

Tyr Arg
Leu Ala

Gly His

Leu His

1240
Pro Pro Arg Ser Pro Leu

1255

Gly
Ala
Pro
825
Glu
Asp
Ala
His
Thr
905
Met
Met
Pro
Thr
Arg
985
Trp
Gly
His
val

Arg

1065

Ser

Lys

Ser

Thr

Pro

1145

Ala
Pro
810
Ser
Thr
Arg
Ser
Gln
890
Gly
Ile
Ser
Ser
Ile
970
val
His
Asp

Pro

Thr

1050

Arg
Ala
Ile
Leu

His

1130

Asp

Arg Arg Arg Phe
795
Gln Glu Asp Glu

Ser Asp Pro Ala
830

Gln Gly Glu Gly

845
Pro Arg Pro Gly
860

Gly Pro Arg Ala

875

Gln Met Ser Gly

Gly Lys Val Ile
910

Pro Ala Val Asp
' 925

Pro Arg Ser Leu
940

Arg Asp Tyr Ser

955

Gln Arg Ser Gly

Tyr Met Gly Asp
990

val Glu Glu Gly

1005
Leu Ile Thr His
1020

Glu val val Glu

1035

Thr Thr Pro Phe

Ser Ser Tyr Lys
1070

Lys Glu Gly Gln

1085
Thr Lys Gln Ser
1100

Asn Arg Ser Leu

1115

Gly Leu Pro Ala

Ser Ala Tyr Leu
1150

Ser Ser Thr Pro Asn Ser

1165

Pro Ser Thr Leu His Gly

1180

Ser Ala Arg Cys Lys Ser

1195

His Thr Pro Ser Pro Thr

1210

Thr Val Gly Ser Ser His

1225

1230

Ser
Asp
815
Gly
Thr
Asp
Thr
Asp
895
Lys
Pro
Ser
Pro
Lys
975
Thr
Gly
Val
Leu
Glu
1055
Ala
Glu
Asn
Ser
Arg
1135
Gly
Pro
Leu
Ala
Gln

1215
Thr
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Ala
800
Glu
Ser
Ser
Leu
Asn
880
Val
Ser
His
Ser
Ala
960
Lys
Asp
Pro
Asn
Ile
1040
Asn
Lys
Ser
Leu
Ser
1120
Ser
Ala
Ala
Ser
Gly
1200

Ala

Thr

Ser Ser Pro Pro Val Val Arg Pro

1245

1260

Leu Lys Arg Val

Gly Ala Ser Leu Ser Ala Asp Lys Lys Gly
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1265 1270
Ala Leu Arg Lys His Ser
1285
Asp Phe His Gly Glu Leu
1300
Glu Thr Pro Pro Val Glu
1315
Arg Arg Leu Gly Arg Gln
1330
Leu Leu Pro Glu Gly Ala
1345 1350
Glu Ser Pro Gly Gly Ala Glu Ala Cys Thr
1365 1370
Pro Gly Gly Arg Thr Leu Glu Arg Asp Val Gly Cys
1380 1385
Ser Val Gln Thr Glu Asp Gly Thr Gly Gly Met Ala
1395 1400
Lys Ala Ala Leu Pro Val Gln Glu His Glu Thr
1410 1415 1420
Ser Ser Gly Glu Ala Gly Thr Pro Leu Val Pro Ile Val Val Glu
1425 1430 1435 ,
Ala Arg Pro Gly Ala Lys Ala Val Val Pro Gln Pro Leu Gly Ala
1445 1450 1455
Ser Lys Gly Leu Gln Glu Pro Ala Pro Leu Ala Pro Ser Val Pro
1460 1465 1470
Ala Pro Arg Gly Arg Glu Arg Trp Val Leu Glu Val Val Glu Glu
1475 1480 1485
Thr Thr Leu Ser Arg Ser Lys Pro Sexr Pro Lys Leu
1490 1495 1500
Pro Glu Pro Gln Ser Leu Ala Pro Lys Cys Ser Ala
1505
Ser

1275 1280

Leu Glu Vval Gly His Pro Asp Phe Arg Lys

1290 1295

Ala Leu His Ser Leu Ala Glu Ser Asp
1305 1310

Gly Leu Gly Ala Pro Arg Gln Val ala

1320 1325

Glu Ser Pro Leu Ser Leu Gly Ala Asp

1335 1340

Ser Arg Pro Pro Val Ser
1355

Pro Pro

Gly
Val
Pro
Ser Lys Glu Lys
1360
Arg Ala Thr Thr
1375
Thr Arg His
1390
Arg Ala Vval
1405
Gly Arg Arg

Gln
Ala
Ser

Ser

Pro
1440
Asp

Glu
Arg
Ala

Gly Pro Ser

Thr Pro
1510
Thr Pro Val Pro

Ala
1515
Ser Leu Leu Gly Ser

Pro
1520

Ser Ala Val Pro Ala Gly

Thr Lys

Pro Pro

Pro Gln

1525

1540

1555

Gly Pro

1570

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

39
1650
DNA
Homo

<220>
<221>
<222>

CDhs

<400> 39

cttgaggaga
tttgtaggtt
ataaaaagtg
gaaaggcctg
gtgtccaggg
cgggcacgtg
tgtggccagg
daaaaaaaaa
ccetttetta
cctetttgga

sapilens

(616) ...(1593)

atgtcgtgea
atgagaaggg
aaactgtccect
ggagctgaaa
gcactcttcec
gctcaccect
agtttgagac
aaggactgag
ggctgtgttg
ttgtgaattt

Ala Gly Leu Thr Lys Lys

1560

gtagccttag
gacacttatg
gggcacttgg
gcaaggagag
aggtctcagg
gtagtaccag
cagactgggg
tgagccgagce
gttctaggcet
aaaacatgtt

1530

1545

gaatgtgaac
atatgtgaac
aggtgagtgt
cagaagaggc
aacgcaggtce
cactttggga
cttcataggg
ccagtcctct
agctgctgte
ttacagtaaa
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1535

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

1550
Gly Val Ser Ser Pro Ala Pro Pro

1565

attgggagac
ttgagecccag
ctctctagta
tggtgaagat
agaatgtgca
ggctgagaga
agaccctgte
catgcactgt
tttetttggt
tttgctgeca

tggctgggat
gagagaagcc
agatgcatgt
tctaatctge
agccagectge
gaagatcgct
tcttaaaaaa
gtcattcatc
aggctgctaa
agacaagagyg

60

120
180
240
300
360
420
480
540
600
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tgtatttctc cagca atg aat tcc tca ttt cac ctg cat tte ttg gat ctc 651
Met Asn Ser Ser Phe His Lieu His Phe Leu Asp Leu
1 5 10

aac ctg aat gcc aca gag ggc aac ctt tca gga ccc aat gtc aaa aac 699
Asn Leu Asn Ala Thr Glu Gly Asn Leu Ser Gly Pro Asn Val Lys Asn
15 20 25

aag tct tca cca tgt gaa gac atg ggc att gect gtg gag gtg ttt ctc 747
Lys Ser Ser Pro Cys Glu Asp Met Gly Ile Ala Val Glu Val Phe Leu
30 35 40

act ctg ggt gtc atc age cte ttg gag aac atc ttg gtc ata ggg gcc 795
Thr Leu Gly Val Ile Ser Leu Leu Glu Asn Ile Leu Val Ile Gly Ala
45 50 55 60

ata gtg aag aac aaa aac ctg cac tcc ccc atg tac tte ttec gtg tgc 843
Ile Val Lys Asn Lys Asn Leu His Ser Pro Met Tyr Phe Phe Val Cys
65 70 75

age ctg gca gtg gecg gac atg ctg gtg agc atg tcce agt gee tgg gag 891
Ser Leu Ala Val Ala Asp Met Leu Val Ser Met Ser Ser Ala Trp Glu
80 85 90

acc atc acc atc tac cta ctc aac aac aag cac cta gtg ata gca gac 939
Thr Ile Thr Ile Tyr Leu Leu Asn Asn Lys His Leu Val Ile Ala Asp
95 100 105

gce ttt gtg cge cac att gac aat gtg ttt gac tcc atg atc tgc att 987
Ala Phe Val Arg His Ile Asp Asn Val Phe Asp Ser Met Ile Cys Ile
110 115 120

tcec gtg gtg gea tce atg tge age tta ctg gecc att gea gtg gat agg 1035
Ser Val Val Ala Ser Met Cys Ser Leu Leu Ala Ile Ala Val Asp Arg
125 130 135 140

tac gtc acc atc ttc tac gcc ctg cge tac cac cac atc atg acg gcg 1083
Tyr Val Thr Ile Phe Tyr Ala Leu Arg Tyr His His Ile Met Thr Ala
145 150 155

agg cge tca ggg gec atc atc gecc gge atc tgg get tte tge acg gge 1131
Arg Arg Ser Gly Ala Ile Ile Ala Gly Ile Trp Ala Phe Cys Thr Gly
160 165 170

tge ggc att gte tte atc ctg tac tca gaa tcc acc tac gtc atc ctg 1179
Cys Gly Ile Val Phe Ile Leu Tyr Ser Glu Ser Thr Tyr val Ile Leu
175 180 185

tgc ctc atec tcc atg tte tte get atg ctg ttc cte ctg gtg tct ctg 1227
Cys Leu Ile Ser Met Phe Phe Ala Met Leu Phe Leu Leu val Ser Leu
190 195 200

tac ata cac atg ttc ctc ctg gecg cgg act cac gtc aag cgg atc gcg 1275
Tyr Ile His Met Phe Leu Leu Ala Arg Thr His Val Lys Arg Ile Ala
205 210 215 220
gct ctg cce ggg goc agc tct gecg cgg cag agg acc age atg cag ggc 1323
Ala Leu Pro Gly Ala Ser Ser Ala Arg Gln Arg Thr Ser Met Gln Gly

225 230 235

gcg gte acc gtce acc atg ctg ctg ggce gtg ttt acc gtg tgce tgg gcc 1371
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Ala Val Thr vVal Thr Met Leu Leu Gly Val Phe Thr Val Cys Trp Ala
240 245 250

ccg ttc ttc ctt cat ctec act tta atg ctt tet tgce cct cag aac ctc
Pro Phe Phe Lieu His Leu Thr Leu Met Leu Ser Cys Pro Gln Asn Leu
255 260 265

tac tgc tect cgec tte atg tet cac ttc aat atg tac ctc ata ctc atc
Tyr Cys Ser Arg Phe Met Ser His Phe Asn Met Tyr Leu Ile Leu Ile
270 275 280

atg tgt aat tcc gtg atg gac cct cte ata tat gcc ttc cgc agc caa

Met Cys Asn Ser Val Met Asp Pro Leu Ile Tyr Ala Phe Arg Ser Gln
285 290 295 300

gag atg cgg aag acc ttt aag gag att att tge tgc cgt ggt ttc agg
Glu Met Arg Lys Thr Phe Lys Glu Ile Ile Cys Cys Arg Gly Phe Arg
305 310 315

atc gcc tgc age ttt ccc aga agg gat taa cgacaaagtg ctcctectcectg
Ile Ala Cys Ser Phe Pro Arg Arg Asp *
320 325

tggctctgtt ctecectttgtt tgctcaccta tgacaaa

<210> 40

<211> 325

<212> PRT

<213> Homo sapiens

<400> 40
Met Asn Ser Ser Phe His Leu His Phe Leu Asp Leu Asn Leu Asn Ala
1 5 10 15
Thr Glu Gly Asn Leu Ser Gly Pro Asn Val Lys Asn Lys Ser Ser Pro
20 , 25 30
Cys Glu Asp Met Gly Ile Ala Val Glu Val Phe Leu Thr Leu Gly Val
35 40 45
Ile Ser Leu Leu Glu Asn Ile Leu Val Ile Gly Ala Ile Val Lys Asn
50 55 60

Lys Asn Leu His Ser Pro Met Tyr Phe Phe Val Cys Ser Leu Ala val
65 70 . 75 80
Ala Asp Met Leu Val Ser Met Ser Ser Ala Trp Glu Thr TIle Thr Ile
85 90 95
Tyr Leu Leu Asn Asn Lys His Leu Val Ile Ala Asp Ala Phe Val Arg
100 105 110
His Tle Asp Asn Val Phe Asp Ser Met Ile Cys Ile Ser Val Val Ala
115 120 125
Ser Met Cys Ser Leu Leu Ala Ile Ala Val Asp Arg Tyr Val Thr Ile
130 135 140
Phe Tyr Ala Leu Arg Tyr His His Ile Met Thr Ala Arg Arg Ser Gly
145 150 155 160
Ala Tle Ile Ala Gly Ile Trp Ala Phe Cys Thr Gly Cys Gly Ile Vval
165 170 175
Phe Tle Leu Tyr Ser Glu Ser Thr Tyr Val Ile Leu Cys Leu Ile Ser
180 185 190
Met Phe Phe Ala Met Leu Phe Leu Leu Val Ser Leu Tyr Ile His Met
195 200 205
Phe Leu Leu Ala Arg Thr His Val Lys Arg Ile Ala Ala Leu Pro Gly
210 215 220
Ala Ser Ser Ala Arg Gln Arg Thr Ser Met Gln Gly Ala Val Thr Val
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1419

1467

1515

1563

1613

1650
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225 230 235 240
Thr Met Leu Leu Gly Val Phe Thr Val Cys Trp Ala Pro Phe Phe Leu
245 250 255
His Leu Thr Leu Met Leu Ser Cys Pro Gln Asn Leu Tyr Cys Ser Arg
260 265 270
Phe Met Ser His Phe Asn Met Tyr Leu Ile Leu Ile Met Cys Asn Ser
275 280 285
Val Met Asp Pro Leu Ile Tyr Ala Phe Arg Ser Gln Glu Met Arg Lys
290 295 300
Thr Phe Lys Glu Ile Ile Cys Cys Arg Gly Phe Arg Ile Ala Cys Ser
305 310 315 320
Phe Pro Arg Arg Asp
325

<210> 41

<211> 1913

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (98)...(1435)

<400> 41
gagaatttca accagaaaga acagccagtg caaaggccca gagacaggaa taaacttggce 60
cctgegtett cccaggtgac cacgeogget tcaggac atg cac gga cac agc cge 115
Met His Gly His Ser Arg
1 5

aac ggc cag gcc cac gtg ccc cgg cgg aag cgc cgc aac cgc tte gtc 163
Asn Gly Gln Ala His Val Pro Arg Arg Lys Arg Arg Asn Arg Phe Val
10 15 20

aag aag aac ggc caa tgc aac gtg tac ttc gecc aac ctg age aac aag 211
Lys Lys Asn Gly Gln Cys Asn Val Tyr Phe Ala Asn Leu Ser Asn Lys
25 30 35

tcg cag cge tac atg gecg gac atc tte ace ace tgc gtg gac acg cge 259
Ser Gln Arg Tyr Met Ala Asp Ile Phe Thr Thr Cys Val Asp Thr Arg
40 45 - 50

tgg cgc tac atg ctc atg atc tte tecc gcg gee tte ctt gte tee tgyg 307
Trp Arg Tyr Met Leu Met Ile Phe Ser Ala Ala Phe Leu Val Ser Trp
55 60 65 70

cte ttt tte gge cte cte tte tgg tgt ate gce tte tte cac ggt gac 355

Leu Phe Phe Gly Leu Leu Phe Trp Cys Ile Ala Phe Phe His Gly Asp
75 80 85

Cctg gag gcc age cca ggg gtg cct gog gog ggg gge ccg gog gcg ggt 403

Leu Glu Ala Ser Pro Gly Val Pro Ala Ala Gly Gly Pro Ala Ala Gly
90 95 100

ggt ggc gga gca gcc ccg gtg goc ccc aag ccc tgc atc atg cac gtg 451
Gly Gly Gly Ala Ala Pro Val Ala Pro Lys Pro Cys Ile Met His Val
105 110 115

aac ggc ttc ctg ggt gec tte ctg tte teg gtg gag acg cag acg acc 459
Asn Gly Phe Leu Gly Ala Phe Leu Phe Ser Val Glu Thr Gln Thr Thr

- 86 -



WO 03/073983 PCT/US03/04816

120 125 130

atc ggc tat ggg ttc cgg tge gtg aca gag gag tgce ccg ctg gea gte 547
Ile Gly Tyr Gly Phe Arg Cys Val Thr Glu Glu Cys Pro Leu Ala Val
135 140 145 150

atc gct gtg gtg gtc cag tcc atc gtg ggc tge gtc atc gac tcece tte 595
Ile Ala val Val Vval Gln Ser Ile Val Gly Cys Val Ile Asp Ser Phe
155 160 165

atg att ggc acc atc atg gcc aag atg gcg cgg ccc aag aag cgg dgcg 643
Met Ile Gly Thr Ile Met Ala Lys Met Ala Arg Pro Lys Lys Arg Ala
170 175 180

cag acg ttg ctg ttc age cac cac gcg gtc att tcecg gtg cgce gac ggce 691
Gln Thr Leu Leu Phe Ser His His Ala Val Ile Ser Val Arg Asp Gly
185 150 195

aag ctc tgc ctc atg tgg cge gtg ggc aac ctg cgc aag agc cac att 739
Lys Leu Cys Leu Met Trp Arg Val Gly Asn Leu Arg Lys Ser His Ile
200 205 210

gtg gag gcc cac gtg cgg gcc cag cte atc aag ccc tac atg acc cag 787
Val Glu Ala His Val Arg Ala Gln Leu Ile Lys Pro Tyr Met Thr Gln
215 220 225 230

gag ggc gag tac ctg ccc ctg gac cag cgg gac ctc aac gtg ggce tat 835
Glu Gly Glu Tyr Leu Pro Leu Asp Gln Arg Asp Leu Asn Val Gly Tyr
235 240 245

gac atc ggc ctg gac cge atc ttc ctg gtg tcg cce atc ate att gte 883
Asp Ile Gly Leu Asp Arg Ile Phe Leu Val Ser Pro Ile Ile Ile Val
250 255 260

cac gag atc gac gag gac agc ccg ctt tat gge atg ggc aag gag gag 931
His Glu Ile Asp Glu Asp Ser Pro Leu Tyr Gly Met Gly Lys Glu Glu
265 270 275

ctg gag tcg gag gac ttt gag atc gtg gtc atc ctg gag ggce atg gtg 979
Leu Glu Ser Glu Asp Phe Glu Ile Val Val Ile Leu Glu Gly Met Val
280 285 290

gag gcc acg gcc atg acc acc cag gcecec cgce age tcece tac ctg gec age 1027
Glu Ala Thr Ala Met Thr Thr Gln Ala Arg Ser Ser Tyr Leu Ala Ser
295 300 305 310

gag atc ctg tgg ggc cac cgc ttt gag cct gtg gtce ttec gag gag aag 1075
Glu Ile Leu Trp Gly His Arg Phe Glu Pro Val Val Phe Glu Glu Lys
315 320 325

agc cac tac aag gtg gac tac tca cgt ttt cac aag acc tac gag gtg 1123
Ser His Tyr Lys Val Asp Tyr Ser Arg Phe His Lys Thr Tyr Glu Val
330 335 340

gcc ggc acg ccc tgc tge tcg gecc ¢gg gag ctg cag gag agt aag atc 1171
Ala Gly Thr Pro Cys Cys Ser Ala Arg Glu Leu Gln Glu Ser Lys Ile
345 350 355

acc gtg ctg ccec gee cca ccg cece cct cce agt gee tte tge tac gag 1219

Thr Val Leu Pro Ala Pro Pro Pro Pro Pro Ser Ala Phe Cys Tyr Glu
360 365 370

- 87 -



WO 03/073983

aac
Asn
375

ctg
Leu

gag
Glu

gca
Ala

gct
Ala

gcg
Ala

tece
Ser

aag
Lys

gag
Glu

ctg
Leu

gac
Asp

ctg
Leu
425

tac
Tyr

cgc
Arg
440

agg
Arg

aagagcctct
accctggcete
cctecetgact
cagcgectac
tcaaggacgt
gggacatctc
cttttgcatg
acagatggag

<210> 42
<211> 445
<212> PRT
<213> Homo

<400> 42
Met His Gly
1
Arg

Arg Asn

Ala Leu
35
val

Asn
Thr Cys
50
Ala Phe
65

Ala

Leu

Phe Phe

Gly Gly Pro
Ile
115

Thr

Pro Cys
Glu
130
Cys

val

Glu
145
Cys

Pro

val Ile

Arg Pro Lys

Ile Ser Val

ctt
Leu

gcc
Ala

atg
Met

agc
Ser

cag
Gln

380

gcg
Ala

gce
Ala
395

gag
Glu
410

gcg
Ala

gag
Glu

cgce
Arg

tct
Ser

gag
Glu

gcecgggggtyg
cgtggacctt
ccagcaccca
ttctggtgge
gcecctetttyg
ggggtttcag
actgtggccet
acaccaaaaa

sapiens

His Ser

Arg Phe
20
Ser Asn

Asp Thr

vVal Ser

His Gly
85

Ala Ala
100
Met His

Gln Thr

Leu Ala

gcg
Ala

ggc
Gly

atg
Met

gce
Ala

Arg
Val
Lys
Arg
Trp
70

Asp
Gly
val

Thr

val

gtg
val

gece
Ala

atc
Ile

atc
Ile

gct
Ala
430

cag
Gln

atc
Ile
445

tga

ggatgccagg
ctggaggaag
ggcctgggaa
tctaggtceccc
ctctcagaac
ggtgggcagg
gttgctcatg
aaaaaaaa

Asn Gly

Lys Lys

Gln
40
Arg

Ser

Trp
55
Leu Phe

Leu Glu

Gly Gly
Gly
120
Gly

Asn,

Ile
135

Ile Ala

150

Asp Ser
165
Lys Arg
180

Arg Asp

Phe
Ala

Gly

Met Ile

Gln Thr

Lys Leu

Ala

Asn

Ala

val

gag
Glu

gaa
Glu

gag
Glu
385

ctg
Leu

gca gdc
Gly

400

atg
Met

ctg
Leu

cgg
Arg
415

cte
Leu

tcc
Ser

ccg
Pro

atg
Met

gag
Glu

gag
Glu

ctg
Leu

ggc
Gly

gag
Glu

ttc
Phe

gag
Glu

ggc
Gly
420

ctg
Leu

aac
Asn

gac
Asp
435

PCT/US03/04816

gag
Glu

gag
Glu
390

ggt
Gly

gcg
Ala
405

cac
His

agc
Ser

tcc
Ser

atc
Ile

cctccaggee cggccctcac cactgeccac

acaccccctce
gtgggggttt
gagctecggec
cggatccacc
cttggggaag
gggttagttt
actttctttt

Gln Ala His
10
Gly Gln
25

Arg Tyr Met

Tyr Met Leu

Phe Leu
75

Pro

Gly

Ser
90
Gly Ala
105

Phe

Ala

Leu Gly

Tyr Gly Phe
Val
155

Ile

Val

Thr
170
Leu

Gly
Leu Phe
185
Cys

Leu Met

- 88 -

ccacactcag
caaagactgg
ccgatcagec
accctteccecece
gtggctggac
ggggaggggy
gtaaatatct

vVal Pro Arg
val
30

Ile

Cys Asn

Ala Asp
45
Met Ile Phe
60
Leu

Phe Trp

Gly vVal Pro

val Ala
110
Leu

Pro

Phe
125
Cys

Ala
Arg val
140
Gln

Ser Ile

Met Ala Lys
His
190
Val

Ser His

Trp Arg

gacagagcca
gggacccctt
tgagttccge
cactgactcect
tgctgggcgg
gggtgegttt
ataaatggag

Arg
15
Tyr

Lys
Phe

Phe Thr

Ser Ala
Ile
80

Ala

Cys

Ala
95
Pro Lys

Phe Serxr

Thr Glu

val Gly
160
Met Ala
175
Ala Val

Gly Asn

1267

1315

1363

1411

1465

1525
1585
1645
1705
1765
1825
1885
1913
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195 200 205
Leu Arg Lys Ser His Ile Val Glu Ala His Val Arg Ala Gln Leu Ile
210 215 220
Lys Pro Tyr Met Thr Gln Glu Gly Glu Tyr Leu Pro Leu Asp Gln Arg
225 230 235 240
Asp Leu Asn Val Gly Tyr Asp Ile Gly Leu Asp Arg Ile Phe Leu Val
245 250 255
Ser Pro Ile Ile Ile Val His Glu Ile Asp Glu Asp Ser Pro Leu Tyr
260 265 270
Gly Met Gly Lys Glu Glu Leu Glu Ser Glu Asp Phe Glu Ile Val val
275 280 285
Ile Leu Glu Gly Met val Glu Ala Thr Ala Met Thr Thr Gln Ala Arg
290 295 300
Ser Ser Tyr Leu Ala Ser Glu Ile Leu Trp Gly His' Arg Phe Glu Pro
305 310 315 320
Val val Phe Glu Glu Lys Ser His Tyr Lys Val Asp Tyr Ser Arg Phe
325 330 335
His Lys Thr Tyr Glu Val Ala Gly Thr Pro Cys Cys Ser Ala Arg Glu
340 345 350
Leu Gln Glu Ser Lys Ile Thr Val Leu Pro Ala Pro Pro Pro Pro Pro
355 360 365
Ser Ala Phe Cys Tyr Glu Asn Glu Leu Ala Leu Met Ser Gln Glu Glu
370 375 . 380
Glu Glu Met Glu Glu Glu Ala Ala Ala Ala Ala Ala Val Ala Ala Gly
385 390 395 400
Leu Gly Leu Glu Ala Gly Ser Lys Glu Glu Ala Gly Ile Ile Arg Met
405 410 415
Leu Glu Phe Gly Ser His Leu Asp Leu Glu Arg Met Gln Ala Ser Leu
420 . 425 430
Pro Leu Asp Asn Ile Ser Tyr Arg Arg Glu Ser Ala Ile
435 440 445

<210> 43

<211> 2000

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (84)...(1250)

<400> 43
cggcgggetyg ctceggacttg gegeggggece ggccecggect ctctettect cggtggggec 60
tagacggtcg gggcaccggg aac atg gag ccc tct cca gee get ggg ggc ttg 113
Met Glu Pro Ser Pro Ala Ala Gly Gly Leu
1 5 10

gag acc act cgc ctg gtg agc ccc cgg gac cgc ggt ggc gcc gga ggc 161
Glu Thr Thr Arg Leu Val Ser Pro Arg Asp Arg Gly Gly Ala Gly Gly
15 20 25

agce ctg cgt ttg aag agt ctc ttc aca gag ccc tca gag ccc cte cct 209
Ser Leu Arg Leu Lys Ser Leu Phe Thr Glu Pro Ser Glu Pro Leu Pro
30 35 40

gag gag tcc aaa cct gtg gag atg ccc ttc cac cac tgc cac agg gac 257

Glu Glu Ser Lys Pro Val Glu Met Pro Phe His His Cys His Arg Asp
45 50 55
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ccc

Pro

cag
Gln
75

gtg
val

gce
Ala

cte
Leu

cac
His

atg
Met
155

agce
Ser

gca
Ala

ccc
Pro

gag
Glu

gca
Ala
235

gct
Ala

ccc
Pro

cce
Pro

WO 03/073983

ctt

Leu
60

cta
Leu

gtc
val

cac
His

tgg
Trp

cgt
Arg
140

gtc
Val

gac
Asp

gtce
val

cce
Pro

g9g
Gly
220

ttt
Phe

gcc
Ala

atc
Ile

acc
Thr

ccyg

Pro

tat
Tyr

ggc
Gly

ttg
Leu

ctc
Leu
125

tca
Ser

act
Thr

tac
Tyr

tgt
Cys

cac
His
205

cct
Pro

gtg
Val

tce
Ser

agc
Ser

ctc
Leu
285

ccg

Pro

gct
Ala

ggg
Gly

ctg
Leu
110

tcc
Ser

gag
Glu

ggc
Gly

cac
His

gce
Ala
190

agc
Ser

gaa
Glu

cac
His

atc
Ile

acc
Thr
270

cga
Arg

ceg

Pro

gcc
Ala

tat
Tyr
95

gcg
Ala

acc
Thr

act
Thr

atc
Ile

atc
Ile
175

aac
Asn

cac
His

cag
Gln

gtg
vVal

ctc
Leu
255

ttc
Phe

gac
Asp

ggc

Gly

tgt
Cys
80

ctg
Leu

gat
Asp

cgt
Arg

ctg
Leu

cte
Leu
160

gag
Glu

ctg
Leu

gdgg9
Gly

cce
Pro

ctg
Leu
240

atc
Ile

ctce
Leu

gtt
val

ctt

Leu
65

gce
Ala

gca
Ala

gtg
val

cca
Pro

ggg
Gly
145

ctg
Leu

ggg
Gly

tta
Leu

tct
Ser

ctg
Leu
225

ggg
Gly

tac
Tyr

ttc
Phe

ctt
Leu

acc

Thx

gtt
val

cac
His

ggc
Gly

gce
Ala
130

gct
Ala

tac
Tyr

ggt
Gly

atg
Met

agg
Arg
210

cccC
Pro

gac
Asp

ttc
Phe

tcc
Ser

cga
Arg
290

cct

Pro

tgc
Cys

agc
Ser

agc
Ser
115

acc

Thr'

ttg
Leu

ctg
Leu

gcce
Ala

gecc
Ala
195

gga
Gly

ctg
Leu

ctc
Leu

aag
Lys

atc
Ile
275

atc
Ile

gag

Glu

ttt
Phe

ctg
Leu
100

atg
Met

cgce
Arg

gcc
Ala

gce
Ala

atg
Met
180

ttt
Phe

gca
Ala

ggg
Gly

ctg
Leu

cct
Pro
260

tgt
Cys

cte
Leu
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agg

Arg

gte
val
85

gce
Ala

atg
Met

acc
Thr

tct
Ser

ttc
Phe
165

ctg
Leu

gtg
val

gag
Glu

aac
Asn

cag
Gln
245

caa
Gln

gcec
Ala

atg
Met

ctg

Leu
70

ttc
Phe

atc
Ile

ggc
Gly

atg
Met

gtg
val
150

gtc
val

ctg
Leu

ctg
Leu

tat
Tyr

acc
Thr
230

agc

Ser

tac
Tvr

ctt
Leu

gaa
Glu

cat

His

atg
Met

atg
Met

agce
Ser

acc
Thr
135

gtec
Vval

cgce
Arg

acc
Thr

cac
His

gca
Ala
215

agc
Ser

£ttt
Phe

aag
Lys

gga
Gly

ggt
Gly
295

gca

Ala

gct
Ala

acc
Thr

ctc
Leu
120

ttt
Phe

tcc
Ser

ctg
Leu

gce
Ala

cag
Gln
200

ccg
Pro

gtc
val

agdg
Gly

gca
Ala

tcec
Ser
280

acc
Thr

cgg

Arg

ggg
Gly

gat
Asp
105

ttc
Phe

ggc
Gly

ctc
Leu

ctg
Leu

age
Ser
185

gct
Ala

ctyg
Leu

cgg
Arg

gta
val

gcc
Ala
265

acc
Thr

ccc
Pro

agg

Arg

gag
Glu
90

gca
Ala

tce
Ser

tgg
Trp

tgg
Trp

cac
His
170

atc
Ile

ggg
Gly

gag
Glu

gcyg
Ala

ctyg
Leu
250

gac
Asp

gct
Ala

cgc
Arg

PCT/US03/04816

305

353

401

449

497

545

593

641

689

737

785

833

881

929

9717
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aat
Asn

gtg
val
300

g99
Gly

gtc
val
315

cgg
Arg

gca
Ala

cat
His

gtt
Val

gce
Ala

gtc
val

gcc
Ala

ctg
Leu

tcc
Ser

agc
Ser

tgc
Cys
365

tgce
Cys

ctyg
Leu
380

cgce
Arg

ccactgccag
cgggaccgag
ccagcctcecag
tgggagtcag
gcagggtgtyg
tcettteeccet
tctatgtget
ggcccteget
ctgtggtttt
ctgtggectg
atccatgtgt
tatccctgaa
aaaaaaaaaa

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

44
388
PRT
Homo

<400> 44

Met Glu Pro
1

Ser Pro Arg

Thr
35
Pro

L.eu Phe

Glu Met

50

Leu Thr Pro

65

Ala Val Cys

Ala His Ser

Val Gly Ser
115

Pro Ala Thr

ttc
Phe

gaa
Glu

cat
His

acc
Thr

cct
Pro

gag
Glu

gtg
Val
305

ctg
Leu

320

tct
Ser

gca
Ala
335

gct
Ala
350

gaa
Glu

acc
Thr

ctg
Leu

tgc
Cys

cag
Gln

gccgaggcete
ccaggtcata
ccccagecce
gggaatagat
ttgaaggcct
gcagtccatt
gttggtgtgce
ctgtctatgce
gtctgtgtgt
tgtgtctctg
ctgtttgggy
agagggagga

sapiens

Ser Pro
5
Asp Arg
20
Glu Pro

Phe His

Glu Arg

Phe Val
85

Leu Ala
100
Met Met

Arg Thr

cac
His

gce
Ala

cag
Gln

gaa
Glu

ctg
Leu

tca
Ser

gtc
val

cce
Pro
385

cgg
Arg

cac
His

gece
Ala

tcc
Ser

gag
Glu
370

cce
Pro

Ala
Gly
Ser
His
Leu
70

Phe
Ile

Gly

Met

agccccagac
ccectteect
agccccagtg
gtgactagtt
gtggtgccat
tgtctgtgtyg
ctatgcectgg
aggggcccca
gtgtgtgtgt
tgcctatgtg
gtctatctct
ctccgetgea

Ala Gly

Gly Ala

Glu Pro
40
Cys His
55
His Ala

Met Ala

Met Thr
Leu
120
Phe

Ser

Thr

Gly
Gly
25

Leu
Arg
Arg
Gly
AsSDp
105
Phe

Gly

gat
Asp

ctg
Leu

acg
Thr

ctg
Leu

tgg
Trp

gec
Ala
325

tcc
Ser

atc
Ile

gac
Asp
340

tac
Tyr

ctc
Leu

cgg
Arg
355

tat
Tvx

cag
Gln

cag
Gln

caa
Gln

gce tga
Ala *

tctcagcatce
ctctceececte
ggcaagacca
caggggcggyg
ctccccatgy
gcaggctgge
gggaggtcag
aagcccgeac
gtgtgtgtgt
gctgtgectat
ccatccctet
gctccaccaa

Leu Glu
10
Gly Ser

Pro Glu

Asp Pro
Gln
75

val

Arg

Glu
90
Ala Ala

Ser Leu
Trp His

- 01 -

ttg tecg gtg cca gga 1025
Leu Ser Val Pro Gly
310
ctt acg ctc act tac 1073
Leu Thr Leu Thr Tyr
330
acc gct gac cct gaa 1121
Thr Ala Asp Pro Glu
345
tcc cgg ttt gga ttc 1169
Ser Arg Phe Gly Phe
360
ccg gag atg gcc cag 1217
Pro Glu Met Ala Gln
375
gccatggece tgecctcacc 1270
tgctgecctg atcacagaga 1330
cctaccacct gccagtttece 1390
aagtgtggeg gggagtgggg 1450
gactcccagg cctcagtgtg 1510
ttcatgtgga gccacgaaca 1570
tggctggggg catctgectg 1630
taggggccce ctececcacat 1690
tttgtcecgtg tgtcttagec 1750 .
gtgtgtgtgt gttcttggtg 1810
ggtttctatg agtctgetcc 1870
gttggtgctg tgceccttgge 1930 .
taaagttgtg tctcactgeca 1990
2000
Thr Thr Arg Leu Val
15
Leu Arg Leu Lys Ser
30
Glu Ser Lys Pro Val
45
Leu Pro Pro Pro Gly
60
Leu Tyr Ala Ala Cys
80
val Gly Gly Tyr Leu
95
His Leu Leu Ala Asp
110
Trp Leu Ser Thr Arg
125
Arg Ser Glu Thr Leu

PCT/US03/04816



Gly
145
Leu
Gly
Leu
Ser
Leu
225
Gly
Tyr
Phe
Leu
vVal
305
Leu
Leu
Ser

Val

Pro
385

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

WO 03/073983

130
Ala

Tyxr
Gly
Met
Arg
210
Pro
Asp
Phe
Ser
Arg
290
Arg
His
Ala
Ser
Glu

370
Pro

<220>

<221>
<222>

<400> 45

45

2279
DNA
Homo sapiens

Leu
Leu
Ala
Ala
195
Gly
Leu
Leu
Lys
Ile
275
Tle
Asp
Leu
Ile
Arg
355
Gln

Gln

CDS
(151)...(2010)

Ala
Ala
Met
180
Phe
Ala
Gly
Leu
Pro
260
Cys
Leu
Thr
Trp
Asp
340
Leu

Tyr

Ala

Ser Val
150

Phe Val

165

Leu Leu

Val Leu
Glu Tyr
Asn Thr
230
Gln Ser
245
Gln Tyr
Ala Leu
Met Glu
Leu Leu
310
Ala Leu
325
Ser Thr
Tyr Ser

Gln Pro

135
val

Arg
Thr
His
Ala
215
Ser
Phe
Lys
Gly
Gly
295
Ser
Thr
Ala

Arg

Glu
375

Ser
Leu
Ala
Gln
200
Pro
val
Gly
Ala
Ser
280
Thr
val
Leu
Asp
Phe

360
Met

Leu
Leu
Ser
185
Ala
Leu
Arg
val
Ala
265
Thr
Pro
Pro
Thr
Pro
345
Gly

Ala

Trp
His
170
Ile
Gly
Glu
Ala
Leu
250
Asp
Ala
AxXg
Gly
Tyr
330
Glu
Phe

Gln

Met
155
Ser
Ala
Pro
Glu
Ala
235
Ala
Pro
Pro
Asn
val
315
His
Ala

Ser

Cys

140
val

Asp
vVal
Pro
Gly
220
Phe
Ala
Ile
Thr
vVal
300
Arg
val
val
Ser

Leu
380

Thr
Tyr
Cys
His
205
Pro
val
Ser
Ser
Leu
285
Gly
Ala
Ala
Leu
Cys
365
Arg

Gly
His
Ala
190
Sexr
Glu
His
Ile
Thr
270
Arg
Phe
Thr
Ser
Ala
350

Thr

Cys

Ile
Ile
175
Asn
His
Gln
vVal
Leu
255
Phe
Asp
Glu
His
Ala
335
Glu

Leu

Gln

PCT/US03/04816

Leu
160
Glu
Leu
Gly
Pro
Leu
240
Tle
Leu
val
Pro
Glu
320
His
Ala
Gln

Glu

gggagtcgac ccacgegtce ggectgageyg gecgaactcg gcagctccaa cccaactegg 60
cttaactccg cctcaccgag cccagtccaa gactctgtge tccctaggtt tgcaacaget 120

ctctgatcat cttcttcaat tcctgctagg atg ccg tgg caa gca ttt cge aga 174
Met Pro Trp Gln Ala Phe Arg Arg

ttt
Phe

gag
Glu
25

ggt

ggt
Gly
10

act
Thxr

gtg

caa
Gln

cgc
Arg

ggc

aag
Lys

ctt
Leu

agc

ctg gta
Leu Val

gcc aga
Ala Arg
30

aca ttg

cgce
Arg
15

tgc
Cys

ggt

aga
Arg

cta
Leu

gca

cgt
Arg

agce
Ser

ggc

1

aca
Thr

acc
Thr

gtg

- 92 .

ctg
Leu

ctg
Leu
35

tat

gag
Glu
20

gat
Asp

gtc

tca
Ser

tta
Leu

cta

ggc
Gly

gtg
val

gct

atg
Met

gcc
Ala

ggc

gct 222
Ala

ctg 270
Leu

40
gag 318
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Gly Val Gly Ser Thr Leu Gly Ala Gly Val Tyr Val Leu Ala Gly Glu
45 50 55

gtg gcc aaa gat aaa gca ggg cca tcc att gtg atc tge ttt ttg gtg 366
val Ala Lys Asp Lys Ala Gly Pro Ser Ile val Ile Cys Phe Leu Val
60 65 70

gct geo ctg tet tet gtg ttg get ggg ctg tge tat gecg gag ttt ggt 414
Ala Ala Leu Ser Ser Val Leu Ala Gly Leu Cys Tyr Ala Glu Phe Gly
75 80 85

gcec cgg gtt ccc cgt tet ggt teg gea tat cte tac age tat gtce act 462
Ala Arg Val Pro Arg Ser Gly Ser Ala Tyr Leu Tyr Ser Tyr Val Thr
90 95 100

gtg ggt gaa ctc tgg gcc ttc acc act gge tgg aac ctc atc ctc tcec 510
Val Gly Glu Leu Trp Ala Phe Thr Thr Gly Trp Asn Leu Ile Leu Ser
105 110 115 120

tat gtc att ggt aca gcc agt gtg gcc cgg gecc tgg age tet get ttt 558
Tyr Val Ile Gly Thr Ala Ser Val Ala Arg Ala Trp Ser Ser Ala Phe
125 130 135

gac aac ctg att ggg aac cac atc tct aag act ctg cag ggg tcc att 606
Asp Asn Leu Ile Gly Asn His Ile Ser Lys Thr Leu Gln Gly Ser Ile
140 145 ‘ 150

gca ctg cac gtg ccec cat gtc ctt gca gaa tat cca gat ttc ttt get 654
Ala L.eu His Val Pro His Val Leu Ala Glu Tyr Pro Asp Phe Phe Ala
155 160 165

ttg ggc ctc gtg ttg ctg ctc act gga ttg ttg gct cte ggg get agt 702
Leu Gly Leu Val Leu Leu Leu Thr Gly Leu Leu Ala Leu Gly Ala Ser
170 175 180

gag tcg gecc ctg gtt acc aaa gtg ttc aca ggc gtg aac ctt ttg gtt 750
Glu Ser Ala Leu Val Thr Lys Val Phe Thr Gly Val Asn Leu Leu Val
185 190 195 200

ctt ggg ttc gtc atg atc tct ggce tte gtt aag ggg gac gtg cac aac 798
Leu Gly Phe Val Met Ile Ser Gly Phe Val Lys Gly Asp Val His Asn
205 210 215

tgg aag ctc aca gaa gag gac tac gaa ttg gcc atg gct gaa cte aat 846
Trp Lys Leu Thr Glu Glu Asp Tyr Glu Leu Ala Met Ala Glu Leu Asn
220 225 230

gac acc tat age ttg ggt cct ctg ggc tect gga gga ttt gtg cct tte 894
Asp Thr Tyr Ser Leu Gly Pro Leu Gly Ser Gly Gly Phe Val Pro Phe
235 240 245

ggc ttc gag gga att ctc cgt gga gca gcg acc tgt ttc tat gea ttt 942
Gly Phe Glu Gly Ile Leu Arg Gly Ala Ala Thr Cys Phe Tyr Ala Phe
250 255 260

gtt ggt ttec gac tgt att get acc act gga gaa gaa gcc cag aat ccc 990
Val Gly Phe Asp Cys Ile Ala Thr Thr Gly Glu Glu Ala Gln Asn Pro
265 270 275 280

cag cgt tcc atc ccg atg ggc att gtg atc tca ctg tct gte tge ttt 1038
Gln Arg Ser Ile Pro Met Gly Ile Val Ile Ser Leu Ser Val Cys Phe
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285 290 295

ttg gcg tat ttt get gtc tcect tet gea ctc acce ctg atg atg cct tac 1086
Leu Ala Tyr Phe Ala Val Ser Ser Ala Leu Thr Leu Met Met Pro Tyr
300 305 310

tac cag ctt cag cct gag agc cct ttg cct gag gca ttt ctc tac att 1134
Tyr Gln Leu Gln Pro Glu Ser Pro Leu Pro Glu Ala Phe Leu Tyr Ile
315 320 325

gga tgg gct cct gce cge tat gtt gtg get gtt gge tece cte tgt get 1182
Gly Trp Ala Pro Ala Arg Tyr Val Val Ala Val Gly Ser Leu Cys Ala
330 335 340

ctt tct acc agc cte ctg gge tece atg ttec cce atg cct cgg gtg atc 1230
Leu Ser Thr Ser Leu Leu Gly Ser Met Phe Pro Met Pro Arg Val Ile
345 350 355 . 360

tac gcg atg gca gag gat ggc ctc ctg ttc cgt gta ctt gct cgg atc 1278 -
Tyr Ala Met Ala Glu Asp Gly Leu Leu Phe Arg Val Leu Ala Arg Ile
365 370 375

cac acc ggc aca cgc acc cca atc ata gcc acce gtg gtc tet gge att 1326
His Thr Gly Thr Arg Thr Pro Ile Ile Ala Thr Val Val Ser Gly Ile
380 385 390

att gca gca ttc atg gca ttc cte ttc aaa ctc act gat ctt gtg gac 1374
Ile Ala Ala Phe Met Ala Phe Leu Phe Lys Leu Thr Asp Leu Val Asp
395 400 405

ctc atg tca att ggg acc ctg ctt gct tac tce ctg gtg tcg att tgt 1422
Leu Met Ser Ile Gly Thr Leu Leu Ala Tyr Ser Leu Val Ser Ile Cys :
410 415 420

gtt ctc atc ctc agg tat caa cct gat cag gag aca aag act ggg gaa 1470
Val Leu Ile Leu Arg Tyr Gln Pro Asp Gln Glu Thr Lys Thr Gly Glu
425 430 435 440

gaa gtg gag ttg cag gag gag gca ata act act gaa tca gag aag ttg 1518
Glu val Glu Leu Gln Glu Glu Ala Ile Thr Thr Glu Ser Glu Lys Leu
445 450 455

acc cta tgg gga cta ttt ttc cca ctc aac tcec atc ccc act cca cte 1566
Thr Leu Trp Gly Leu Phe Phe Pro Leu Asn Ser Ile Pro Thr Pro Leu
460 465 470

tct ggc caa att gtc tat gtt tgt tecc tca ttg ctt get gte ctg ctg 1614
Ser Gly Gln Ile Val Tyr Val Cys Ser Ser Leu Leu Ala Val Leu Leu
475 480 485

act gct ctt tgce ctg gtg ctg gece cag tgg tca gtt cca ttg ctt tct 1662
Thr Ala Leu Cys Leu Val Leu Ala Gln Trp Ser Val Pro Leu Leu Ser
490 495 500

gga gac ctg ctg tgg act gca gtg gtt gtg ctg ctc ctg ctg ctec att 1710
Gly Asp Leu Leu Trp Thr Ala Val Val Val Leu Leu Leu Leu Leu Ile
505 510 515 520

att ggg atc att gtg gte atc tgg aga cag cca cag agt tecc act ccc 1758
Ile Gly Ile Ile Val val Ile Trp Arg Gln Pro Gln Ser Ser Thr Pro
525 530 535

- 94 -



ctt
Leu

ttt
Phe

cga
Arg

ggg
Gly
585

aag

Lys

cac
His

WO 03/073983

cac
His

gtg
val

ttt
Phe
570

atc
Ile

tct
Ser

tca
Ser

ttt
Phe

aat
Asn
555

gg9g
Gly

cag
Gln

aga
ATrg

gtt
Val

atggagagta
actaatacag
ccgtctgett
agtagaaaaa

<210> 46

<211>
<212>
<213>

<400> 46
Met Pro Trp

1

619
PRT
Homo

Arg Thr Leu

Ser
Gly
Ser

65
Gly

Ala
Thr
Ala
Ser
145

Ala

Gly

Thr
Val
50

Ile
Leu
Tyr
Gly
Arg
130
Lys

Glu

Leu

Leu
35
Tyr

val

Cys
Leu
Trp
115
Ala
Thr

Tyr

Leu

PCT/US03/04816

aag gtg cct gct ttg cct ctc ctc cca cta atg agc atc 1806
Lys Val Pro Ala Leu Pro Leu Leu Pro Leu Met Ser Ile
540 545 550
att tac ctt atg atg cag atg aca gct ggt acc tgg gcc 1854
Ile Tyr Leu Met Met Gln Met Thr Ala Gly Thr Trp Ala
560 565
gtc tgg atg ctg att ggce ttt gect ate tac ttc ggce tat 1902
vVal Trp Met Leu Ile Gly Phe Ala Ile Tyr Phe Gly Tyr
575 580

cac agc ctg gaa gag att aag agt aac caa ccc tca cgc 1950
His Ser Leu Glu Glu Ile Lys Ser Asn Gln Pro Ser Arg

590 595 600
gcc aaa act gta gac ctt gat ccc gge act ctc tat gtc 1998
Ala Lys Thr Val Asp Leu Asp Pro Gly Thr Leu Tyr Val

605 610 615

tga catcgtcaca cctaaatgct gtctggtccc ctgcacaata 2050

ctcectgacce cagtgacagc
ttctgtacga tgtgaaggat
ctaaatgatg tctagctgcet
taaaaaaaaa aaaaaaaaaa

sapiens

Gln Ala Phe Arg Arg
5
Glu Ser Gly Met Ala
20
Asp Leu Val Ala Leu
40

!

tagccctcece
gtgtctttgce
taccaacttt
aaaaaaaaag

Phe

Glu
25
Gly

val Leu Ala Gly Glu Val

55
Ile Cys Phe Leu Val

70
Tyr Ala Glu Phe Gly
85

Ala

Ala

Tyr Ser Tyr Val Thr Val

100

Asn Leu Ile Leu Ser
120

Trp Ser Ser Ala Phe

135
Leu Gln Gly Sexr Ile
150
Pro Asp Phe Phe Ala
165
Ala Leu Gly Ala Ser
180

105
Tyxr

Asp
Ala
Leu

Glu
185

Gly
10

Thr
val
Ala
Ala
Arg
90

Gly
val
Asn
Leu
Gly

170
Ser

_ 95 -

Gln
Arg
Gly
Lys
Leu

75
vVal

Glu
Ile
Leu
His
155

Leu

Ala

ctgtgatggt ggtggtggat 2110
tatttcttgt ctattttaac 2170
aaaaaatgat attaaaagaa 2230
ggcggecge 2279

Lys Leu Val Arg Arg
15
Leu Ala Arg Cys Leu
30
Ser Thr Leu Gly Ala
45
Asp Lys Ala Gly Pro
60
Ser Ser Val Leu Ala

80
Pro Arg Ser Gly Ser
95
Leu Trp Ala Phe Thr
110
Gly Thr Ala Ser Val
125
Ile Gly Asn His Ile
140
vVal Pro His Val Leu
160
Val Leu Leu Leu Thr
175
Leu Val Thr Lys Val
190
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Phe Thr Gly Val Asn Leu Leu Val Leu Gly Phe Val Met Ile Ser Gly
195 200 205
Phe Val Lys Gly Asp Val His Asn Trp Lys Leu Thr Glu Glu Asp Tyr
210 215 220
Glu Leu Ala Met Ala Glu Leu Asn Asp Thr Tyr Ser Leu Gly Pro Leu
225 230 235 240
Gly Ser Gly Gly Phe Val Pro Phe Gly Phe Glu Gly Ile Leu Arg Gly
245 250 255
Ala Ala Thr Cys Phe Tyr Ala Phe Val Gly Phe Asp Cys Ile Ala Thr
260 265 270
Thr Gly Glu Glu Ala Gln Asn Pro Gln Arg Ser Ile Pro Met Gly Ile
275 280 285
Val Ile Ser Leu Ser Val Cys Phe Leu Ala Tyr Phe Ala Val Ser Ser
290 295 300
Ala Leu Thr Leu Met Met Pro Tyr Tyr Gln Leu Gln Pro Glu Ser Pro
305 310 315 320
Leu Pro Glu Ala Phe Leu Tyr Ile Gly Trp Ala Pro Ala Arg Tyr Val
325 330 335
Val Ala Val Gly Ser Leu Cys Ala Leu Ser Thr Ser Leu Leu Gly Ser
340 345 350
Met Phe Pro Met Pro Arg Val Ile Tyr Ala Met Ala Glu Asp Gly Leu
355 360 365
Leu Phe Arg Val Leu Ala Arg Ile His Thr Gly Thr Arg Thr Pro Ile
370 375 380
Tle Ala Thr Val vVal Ser Gly Ile Ile Ala Ala Phe Met Ala Phe Leu
385 390 395 400
Phe Lys Leu Thr Asp Leu Val Asp Leu Met Ser Ile Gly Thr Leu Leu
405 410 415
Ala Tyr Ser Leu Val Ser Ile Cys Val Leu Ile Leu Arg Tyr Gln Pro
420 425 430
Asp Gln Glu Thr Lys Thr Gly Glu Glu Val Glu Leu Gln Glu Glu Ala
435 440 445
Ile Thr Thr Glu Ser Glu Lys Leu Thr Leu Trp Gly Leu Phe Phe Pro
450 455 460
Leu Asn Ser Ile Pro Thr Pro Leu Ser Gly Gln Ile Val Tyr Val Cys
465 470 475 480
Ser Ser Leu Leu Ala Val Leu Leu Thr Ala Leu Cys Leu Val Leu Ala
485 490 495
Gln Trp Ser Val Pro Leu Leu Ser Gly Asp Leu Leu Trp Thr Ala Val
500 505 510
Val Val Leu Leu Leu Leu Leu Ile Ile Gly Ile Ile Val Val Ile Txrp
515 520 525
Arg Gln Pro Gln Ser Ser Thr Pro Leu His Phe Lys Val Pro Ala Leu
530 535 540
Pro:Leu Leu Pro Leu Met Ser Ile Phe Val Asn Ile Tyr Leu Met Met
545 550 555 560
Gln Met Thr Ala Gly Thr Trp Ala Arg Phe Gly Val Trp Met Leu Ile
565 570 575
Gly Phe Ala Ile Tyr Phe Gly Tyr Gly Ile Gln His Ser Leu Glu Glu
580 585 590
Ile Lys Ser Asn Gln Pro Ser Arg Lys Ser Arg Ala Lys Thr Val Asp
595 600 605
Leu Asp Pro Gly Thr Leu Tyr Val His Ser Val
610 615

<210> 47

<211> 6220

<212> DNA

<213> Homo sapiens
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<220>
<221> CDS
<222> (446)

<400> 47

tgtgcagaat
ttcecectgtge
tgcagtcacc
actcccccag
gtgcaggctyg
ctctcagaac
tctctagaac
ttgcagetgg

tcg
Ser

ggc
Gly
10

gag
Glu

ctg
Leu

gac
Asp

g99
Gly

aag
Lys .

agc
Ser

tgg
Trp

cte
Leu

agc
Ser

agt
Ser
60

tat
TYyxr

ttt
Phe
75

gtg
val

cag
Gln
90

tgt
Cys

ggc
Gly

ttc
Phe

cac
His

acc
Thr

cca
Pro

acc
Thr

atg
Met

aag
Lys

aaa
Lys
140

gtg
Val

atc
Ile

tac
Tyr
155

cac
His

ttg
Leu
170

atc
Ile

tcg
Ser

ctg aag agc

... (4957)

tgtacagttg
ggtgctcagt
tgaggttgtt
agtgtceggyg
atgaagagaa
atcagcctca
cccagtgtag
cgtgggggte

cag
Gln

gag
Glu

gtc
val
30

atg
Met

cta
Leu

agg
Arg
45

tcg
Ser

tgg
Trp

agt
Ser

gaa
Glu

tac
Tyr

acg
Thr

cag
Gln

ggc
Gly
110

gat
Asp
125

gcc
Ala

tac
Tyr

aag
Lys

cte
Leu

atg
Met

acc
Thr

gtg
val

gag
Glu
15

tcc
Ser

cag
Gln

att
Ile

tcc
Ser

cat
His
95

aca
Thr

ttt
Phe

gte
val

acc
Thr

ggg
Gly

cgaaaccatg
gcatctgcac
accattatga
ggccccagec
ccggatgagg
tcttecctgte
cgagctggag
tcaga atg

Met

1

ttt
Phe

ggc
Gly

cte
Leu

aat
Asn

cece
Pro

tgc
Cys

cct
Pro

gaa
Glu
65

aaa
Lys
80

ctg
Leu

gag
Glu

cag
Gln

tgg
Trp

cag
Gln

ggce
Gly

gac
Asp

cga
Arg

gtc
val
145

cag
Gln
160

cac
His

g99g
Gly

gce
Ala

175

att ttc

cge

aga ggc

tcgectggcay
ccgtggggga
acggccgetg
aagggacaca
gcttcacatg
tctgatctat
agaggactgt
gag ccc tca
Glu Pro Ser

ctg
Leu
20

gag
Glu

gg9g
Gly

cgg
Arg

cge
Arg
35

agc
Ser

ttc
Phe
50

aac
Asn

ggc
Gly

atc
Ile

aac
Asn

aag
Lys

tct
Ser

gat
Asp

get
Ala

cac
His

ttg
Leu

gag
Glu
100

cca
Pro
115

gac
Asp

aag
Lys

ttc
Phe

atc
Ile
130

gte
val

tcec
Ser

cag
Gln

gac
Asp

ctg
Leu

tgg
Trp

ggg
Gly

ttc
Phe
180

aac
Asn

aag
Lys

ctg gtec aag
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ctggtgctgy
gggagctctt
ggacccccge
tctcacgcag
aggaagcatg
ttcaccaacc
cctgagggca
gcc ctg agg
Ala Leu Arg
5

ccc
Pro

aga
Arg

agg
Arg

aac
Asn

agc
Ser

agc
Ser

aat
Asn

gac
Asp

aag
Lys
55

aaa
Lys
70

aag
Lys

gaa
Glu

gtg
vVal

ggg
Gly
85

aag
Lys

acc
Thr

gct
Ala

gag
Glu

cat
His

aaa
Lys

gte
vVal

ctg
Leu
135

acg
Thr

ggc
Gly

tcc
Ser

ccc
Pro
150

acg
Thr

ccce
Pro

gtc
val

gac
Asp
165

aac
Asn

atg
Met

aag
Lys

gtg gct cag

PCT/US03/04816

cggtggagac 60
tctetggece 120
atgtgcatgt 180
ctgggaacat 240
tggccaggtce 300
accccatgtg 360
gcaggcctgg 420
aaa gct 472
Lys Ala
gtc act 520
vVal Thr
25
cte ttce 568
Leu Phe
40
caa gaa 616
Gln Glu
tgc gtg 664
Cys Val
gtg tgt 712
vVal Cys
aag ccc 760
Lys Pro
105
cag gag 808
Gln Glu
120
agc cag 856
Ser Gln
agc gtg 904
Ser Val
aat ctc 952
Asn Leu
ccg cgg 1000
Pro Arg
185
acc aca 1048



Leu

gg9g
Gly

gta
val

ggc
Gly

cgce
Arg
250

ctg
Leu

tct
Ser

gag
Glu

aag
Lys

ctg
Leu
330

aac
Asn

gtc
val

ctg
Leu

ttc
Phe

gtc
val
410

cag
Gln

WO 03/073983

Lys

gcc
Ala

ggc
Gly

gag
Glu
235

gag
Glu

gat

Asp

cac
His

att
Ile

gaa
Glu

-315

gag
Glu

ggc
Gly

att
Ile

ate
Ile

acg
Thr
395

cgg
Arg

cag
Gln

Ser

tgg
Trp

gag
Glu
220

ctc
Leu

ggc
Gly

gag
Glu

ttc
Phe

cct
Pro
300

aga
Arg

ggc
Gly

acc
Thr

gcc
Ala

cag
Gln
380

gaa

Glu

agg
Arg

gac
Asp

Ile

atc
Ile
205

gcg
Ala

atc
Ile

ctg
Leu

gat
Asp

atc
Ile
285

ctg
Leu

gga
Gly

ggc
Gly

ccc
Pro

cag
Gln
365

cag
Gln

agce
Ser

cgg
Arg

gtg
val

Phe
190

atc
Ile

gtg
val

ace
Thr

atc
Ile

ggc
Gly
270

ctc
Leu

agg
Arg

ggt
Gly

ccg
Pro

tgt
Cys
350

gtg
val

aaa
Lys

agg
Arg

cag
Gln

gat
Asp

Arg

aca
Thr

cgg
Arg

atc
Ile

cat
His
255

caa
Gln

gtg
val

acc
Thr

gtg
val

ggc
Gly
335

gtg
val

gcc
Ala

ctg
Leu

att
Ile

ctg
Leu
415

gtg
Val

Arg

ggg
Gly

gac
Asp

gga
Gly
240

ccc
Pro

ggg
Gly

gac
Asp

agg
Arg

gec
Ala
320

acg
Thr

gtt
val

aac
Asn

agc
Ser

gtc
val
400

ctg
Leu

gcc
Ala

Gly

jejeie]
Gly

ttc
Phe
225

gtc
Val

acg
Thr

aac
Asn

gac
Asp

ctg
Leu
305

atc
Ile

ttg
Leu

gtg
val

ctg
Leu

gtg
val
385

gag
Glu

act
Thr

atc
Ile

Leu

tcc
Ser
210

agce
Ser

gce
Ala

ggc
Gly

ctg
Leu

ggg
Gly
290

gag
Glu

aag
Lys

cac
His

gagd
Glu

cct
Pro
370

tte
Phe

tgg
Trp

atc
Val

ttg
Leu

val
195

cac
His

ctg
Leu

acc
Thr

agce
Ser

acc
Thr
275

acc
Thr

aag
Lys

atc
Ile

acc
Thr

ggc
Gly

355

gtc
Val

tte
Phe

acc
Thr

tte
Phe

cag
Gln
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Lys

acc
Thr

agce
Ser

tgg
Trp

ttc
Phe
260

tgc
Cys

cac
His

ttc
Phe

ccc
Pro

atc
Ile
340

tcg
Ser

tcg
Ser

cag
Gln

aaa
Lys

cgg
Arg
420

gee
Ala

val

ggc
Gly

agce
Ser

ggc
Gly
245

ccc
Pro

cta
Leu

ggc
Gly

ata
Ile

atc
Tle
325

gac
Asp

ggc
Gly

gac
Asp

gag
Glu

aag
Lys
405

gaa
Glu

ttg
Leu

Ala

gtc
val

agc
Ser
230

act
Thr

gce
Ala

gac
AsSp

cag
Gln

tcg
Ser
310

gtg
val

aac
Asn

cgc
Arg

atc
Ile

atg
Met
390

atc

Ile

ggc
Gly

ctg
Leu

Gln

atg
Met
215

tac
Tvr

gtc
Val

gag
Glu

agc
Ser

tac
Tyr
295

gag
Glu

tgc
Cys

gee
Ala

gtg
val

act
Thr
375

ttt
Phe

caa
Gln

aag
Lys

aaa
Lys

Thr
200

aag
Lys

aag
Lys

cac
His

tac
Tyr

aac
Asn
280

ggg
Gly

cag
Gln

gtg
val

acc
Thr

gcc
Ala
360

atc

Tle

gag
Glu

gat
Asp

gat
Asp

gcc
Ala

Thr

cag
Gln

gaa
Glu

cgc
Arg

ata
Ile
265

cac
His

gtg
val

acc
Thr

gtg
val

acc
Thr
345

gac
Asp

tcc
Ser

acc
Thr

att
Ile

ggt
Gly
425

tca
Ser

PCT/US03/04816

1096

1144

1192

1240

1288

1336

1384

1432

1480

1528

1576

1624

1672

1720

1768
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430 435 440

cgg agc caa gac cac ttt gge cac gag aac tgg gac cac cag ctg aaa 1816
Arg Ser Gln Asp His Phe Gly His Glu Asn Trp Asp His Gln Leu Lys
445 450 455

ctg gca gtg geca tgg aat cge gtg gac att gcec cge agt gag atc tte 1864
Leu Ala Val Ala Trp Asn Arg Val Asp Ile Ala Arg Ser Glu Ile Phe
460 465 470

atg gat gag tgg cag tgg aag cct tca gat ctg cac ccc acg atg aca 1912
Met Asp Glu Trp Gln Trp Lys Pro Ser Asp Leu His Pro Thr Met Thr
475 480 485

gct gca ctc atc tce aac aag cct gag ttt gtg aag ctc tte ctg gaa 1960
Ala Ala Leu Ile Ser Asn Lys Pro Glu Phe Val Lys Leu Phe Leu Glu
490 495 ‘ 500 505

aac ggg gtg cag ctg aag gag ttt gtc acc tgg gac acc ttg ctec tac 2008
Asn Gly Val Gln Leu Lys Glu Phe Val Thr Trp Asp Thr Leu Leu Tyr
510 515 520

ctg tac gag aac ctg gac ccc tce tge ctg ttc cac agc aag ctg caa 2056
Leu Tyr Glu Asn Leu Asp Pro Ser Cys Leu Phe His Ser Lys Leu Gln
525 530 535

aag gtg ctg gtg gag gat ccc gag cgc ccg gect tge geg ccc gcg geg 2104
Lys Val Leu Val Glu Asp Pro Glu Arg Pro Ala Cys Ala Pro Ala Ala
540 545 550

ccc cge ctg cag atg cac cac gtg gec cag gtg ctg cgg gag ctg ctg 2152
Pro Arg Leu Gln Met His His Val Ala Gln Val Leu Arg Glu Leu Leu
555 560 565

ggg gac ttc acg cag ccg ctt tat ccc cgg ccc cgg cac aac gac cgg 2200
Gly Asp Phe Thr Gln Pro Leu Tyr Pro Arg Pro Arg His Asn Asp Arg
570 575 580 585

ctg cgg cte ctg ctg cce gtt cce cac gtc aag ctc aac gtg cag gga 2248
Leu Arg Leu Leu Leu Pro Val Pro His Val Lys Leu Asn Val Gln Gly
590 595 600

gtg agc ctc cgg tce cte tac aag cgt tcc tca gge cat gtg acc tte 2296
Val Ser Leu Arg Ser Leu Tyr Lys Arg Ser Ser Gly His Val Thr Phe
605 610 615

acc atg gac ccc atc cgt gac ctt ctc att tgg gec att gtc cag aac 2344
Thr Met Asp Pro Ile Arg Asp Leu Leu Ile Trp Ala Ile Val Gln Asn
620 625 630

cgt cgg gag ctg gca gga atc atc tgg get cag agc cag gac tge atc 2392
Arg Arg Glu Leu Ala Gly Ile Ile Trp Ala Gln Ser Gln Asp Cys Ile
635 640 645

gca gcg gcec ttg gec tge age aag atc ctg aag gaa ctg tcc aag gag 2440
Ala Ala Ala Leu Ala Cys Ser Lys Ile Leu Lys Glu Leu Ser Lys Glu
650 655 660 665

gag gag gac acg gac agc tcg gag gag atg ctg gcg ctg geg gag gag 2488

Glu Glu Asp Thr Asp Ser Ser Glu Glu Met Leu Ala Leu Ala Glu Glu
670 675 680
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tat gag cac aga gcc atc ggg gtce ttc acc gag tgce tac cgg aag gac 2536
Tyr Glu His Arg Ala Ile Gly Val Phe Thr Glu Cys Tyr Arg Lys Asp
685 690 695

gaa gag aga gcc cag aaa ctg ctc acc cge gtg tecc gag gec tgg gdg 2584
Glu Glu Arg Ala Gln Lys Leu Leu Thr Arg Val Ser Glu Ala Trp Gly
700 705 710

aag acc acc tgc ctg cag ctc gee ctg gag gecc aag gac atg aag ttt 2632
Lys Thr Thr Cys Leu Gln Leu Ala Leu Glu Ala Lys Asp Met Lys Phe
715 720 725

gtg tct cac ggg ggc atc cag gcc ttc ctg acc aag gtg tgg tgg ggc 2680
vVal Ser His Gly Gly Ile Gln Ala Phe Leu Thr Lys Val Trp Trp Gly
730 735 740 745

cag cte tece gtg gac aat ggg ctg tgg cgt gtg acc ctg tgc atg ctg 2728
Gln Leu Ser Val Asp Asn Gly Leu Trp Arg Val Thr Leu Cys Met Leu
750 755 760

gee tte ccg ctg cte cte acc gge cte atce tec tte agg gag aag agg 2776
Ala Phe Pro Leu Leu Leu Thr Gly Leu Ile Ser Phe Arg Glu Lys Arg
765 770 775

ctg cag gat gtg ggc acc cce gecg gecc cge gee cgt gec tte tte acc 2824
Leu Gln Asp Val Gly Thr Pro Ala Ala Arg Ala Arg Ala Phe Phe Thr
780 785 790

gca ccc gtg gtg gtc tte cac ctg aac atc ctc tce tac tte gec tte 2872
Ala Pro Val Val Val Phe His Leu Asn Ile Leu Ser Tyr Phe Ala Phe
795 800 805

cte tge ctg tte gcec tac gtg ctec atg gtg gac ttc cag cct gtg ccc 2920
Leu Cys Leu Phe Ala Tyr Val Leu Met Val Asp Phe Gln Pro Val Pro
810 815 820 825

tce tgg tge gag tgt gece atc tac cte tgg cte tte tec ttg gtg(tgc 2968
Ser Trp Cys Glu Cys Ala Ile Tyr Leu Trp Leu Phe Ser Leu Val Cys
830 835 840

gag gag atg cgg cag ctc tte tat gac cct gac gag tgc ggg ctg atg 3016
Glu Glu Met Arg Gln Leu Phe Tyr Asp Pro Asp Glu Cys Gly Leu Met
845 850 855

aag aag gca gcc ttg tac ttc agt gac ttc tgg aat aag ctg gac gtc 3064
Lys Lys Ala Ala Leu Tyr Phe Ser Asp Phe Trp Asn Lys Leu Asp Val
860 865 870

ggc gca atc ttg cte tte gtg geca ggg ctg acc tge agg ctc atc ccg 3112
Gly 2Ala Ile Leu Leu Phe Val Ala Gly Leu Thr Cys Arg Leu Ile Pro
875 880 885

gcg acg ctg tac ccc ggg cge gtc atc cte tet ctg gac ttc atc ctg 3160
Ala Thr Leu Tyr Pro Gly Arg Val Ile Leu Ser Leu Asp Phe Ile Leu
890 895 900 905

ttc tge cte cgg ctc atg cac att ttt acc atc agt aag acg ctg ggg 3208
Phe Cys Leu Arg Leu Met His Ile Phe Thr Ile Ser Lys Thr Leu Gly
910 915 920
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atc
Ile

ccc
Pro

aag
Lys

ttc
Phe

cte
Leu

ctg
Leu
940

cte
Leu

atc
Ile
955

gce
Ala

tac
Tyr

gec
Ala
970

gte
val

atc
Ile

gac
Asp

ggt
Gly

tac
Tyr

gac
Asp

cce
Pro

tte
Phe

ccg
Pro

gce
Ala

1020

ttc
Phe
1035

ctc
Leu

acc
Thr

ttc
Phe

tac
Tyr
1050

acc
Thr

cat
His

cag
Gln

cgc
Arg

tte
Phe

ccc
Pro

cce
Pro

gtc
val

ctg
Leu

aag
Lys

att
Ile

atc
Ile
925

ctg
Leu

gct
Ala

atc
Ile

cac
His

tce
Ser

cac
His

aac
Asn

gtg
val

990

aag cct
Lys Pro
1005

cct
Pro

gag
Glu

atc
Ile

aac
Asn

cag
Gln

cag
Gln

gac
AsSp

ctg
Leu

1070

ctc
Leu

atc
Tle
1085

act ccg
Thr Pro

1100

aac
Asn

gag
Glu

aag
Lys
1115

aac tac
Asn Tyr

gag
Glu
1130

cag aag atc
Gln Lys Ile

ctg gac ctg

gag
Glu

gag
Glu

cte
Leu

cag
Gln

gag
Glu

gac
Asp

1150

gac cca

gtg
Val

aag
Lys

cgg
Arg

gtg
val
945

tgg
Trp

gtg
vVal

aac
Asn

gag
Glu
960

cgc
Arg

ctc
Leu

tac
Tyr
975

acc
Thr

ttc
Phe

aac
Asn

ccg
Pro

aag
Lys

tgc
Cys

cce
Pro

ctg
Leu

tgg
Trp

acg
Thr
1025

ctc
Leu

ctg
Leu

ctg
Leu
1040

gtg
Val
1055

cag
Gln

gag
Glu

atce
Ile

gag
Glu

gag
Glu

ctc
Leu

agce
Ser

cac
His

gcc
Ala

aag
Lys

agg
Arg
1105

ctg
Leu

gcg
Ala

gce
Ala
1120

aac
Asn
1135

cga cag
Arg Gln

atc agc aat
Ile Ser Asn

ctg aag adgg

atg
Met
930

atg
Met

aag
Lys

gac
Asp

tte
Phe

tcc
Ser

gtg
val

gg9g
Gly

tgg
Trp
965

gtg
val

cgg
Arg

gac
Asp

ttc
Phe

atce
Ile

ggg
Gly
980

cag
Gln

cac tgc
His Cys
995

gag
Glu

agce
Ser

gag agc
Glu Ser
1010

gac
Asp

gcg
Ala

ctc
Leu

cta
Leu

ctce
Leu

gtc
val

atc
Ile

ctc
Leu

ctc
Leu

aac
Asn

1045

cac
His

acg
Thr

gac
Asp
1060

cag
Gln

tac
Tyr

cac
His
1075

ggc
Gly

cgce
Arg

cte
Leu

ttc
Phe

ctg
Leu
1090

cag
Gln

ctc
Leu

cac
His

aag
Lys

cag
Gln

tece
Ser

cta
Leu

tgg
Trp

gag
Glu

1125

tte
Phe

caa
Gln
1140

cag
Gln

aag
Lys

gtt
val
1155

aag
Lys

gac gcc
Asp Ala

tcg ggc tce atg
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gtc
val

atg
val
950

ctg
Leu

atc
Ile

ccc
Pro

acg
Thr

tgc
Cys
1030

gcc

Ala

att
Ile

ccc
Pro

atc
Ile

aag
Lys
1110

atc
Ile

cag
Gln

atg
Met

gag

PCT/US03/04816
ttc ttc tte 3256
Phe Phe Phe
935
gcc aag cag 3304
Ala Lys Gln
ttc cga ggg 3352
Phe Arg Gly
ccg gge tac 3400
Pro Gly Tyr
985
aat ggc acc 3448
Asn Gly Thr
1000
cag cag agg 3496
Gln Gln Arg
1015
cte tac ctg 3544
Leu Tyr Leu
atg ttc aac 3592
Met Phe Asn
tgg aag ttc 3640
Trp Lys Phe
1065
gce geglceg 3688
Ala Ala Pro
1080
aag agg gtg 3736
Lys Arg Val
1095
aac aag ctg 3784
Asn Lys Leu
tac ctg aag 3832
Tyr Leu Lys
cgg ccc gag 3880
Arg Pro Glu
1145
gtg gac ctg 3928
val Asp Leu
1160
cag agg ttg 3976
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Leu Asp Leu Asp Pro Leu Lys Arg Ser Gly Ser Met Glu Gln Arg Leu
1165 1170 1175

gce tce ctg gag gag cag gtg gcc cag aca gcc cga gec ctg cac tgg 4024
Ala Ser Leu Glu Glu Gln Val Ala Gln Thr Ala Arg Ala Leu His Trp
1180 1185 1190

atc gtg agg acg ctg cgg gcc agce gge ttc age tcg gag gcg gac gte 4072
Ile Val Arg Thr Leu Arg Ala Ser Gly Phe Ser Ser Glu Ala Asp Val
1195 1200 1205

cce act ctg gcc tcc cag aag gcc gcg gag gag ccg gat get gag ccg 4120
Pro Thr Leu Ala Ser Gln Lys Ala Ala Glu Glu Pro Asp Ala Glu Pro
1210 1215 1220 1225

gga ggc agg aag aag acg gag gag ccg ggc gac agce tac cac gtg aat 4168
Gly Gly Arg Lys Lys Thr Glu Glu Pro Gly Asp Ser Tyr His Val Asn
1230 1235 1240

gcc cgg cac ctc cte tac ccce aac tge cct gtce acg cge tte cece gtg 4216
Ala Arg His Leu Leu Tyr Pro Asn Cys Pro Val Thr Arg Phe Pro Val
1245 1250 1255

ccc aac gag aag gtg ccc tgg gag acg gag ttce ctg atc tat gac cca 4264
Pro Asn Glu Lys Val Pro Trp Glu Thr Glu Phe Leu Ile Tyr Asp Pro
1260 1265 . 1270

cce ttt tac acg gca gag agg aag gac gcg gcc gcec atg gac ccce atg 4312
Pro Phe Tyr Thr Ala Glu Arg Lys Asp Ala Ala Ala Met Asp Pro Met
1275 1280 1285

gga gac acc ctg gag cca ctg tcc acg atc cag tac aac gtg gtg gat 4360
Gly Asp Thr Leu Glu Pro Leu Ser Thr Ile Gln Tyr Asn Val Val Asp
1290 1295 1300 1305

ggc ctg agg gac cgce cgg agce ttce cac ggg ccg tac aca gtg cag gcc 4408
Gly Leu Arg Asp Arg Arg Ser Phe His Gly Pro Tyr Thr Val Gln Ala
1310 1315 1320

ggg ttg ccc ctg aac ccc atg ggce cge aca gga ctg cgt ggg cgc ggg 4456
Gly Leu Pro Leu Asn Pro Met Gly Arg Thr Gly Leu Arg Gly Arg Gly
1325 1330 1335

agc ctc agc tgce tte gga ccc aac cac acg ctg tac ccc atg gte acg 4504
Ser Leu Ser Cys Phe Gly Pro Asn His Thr Leu Tyr Pro Met Val Thr
1340 1345 1350

cgg tgg agg cgg aac gag gat gga gcce atc tge agg aag age ata aag 4552
Arg Trp Arg Arg Asn Glu Asp Gly Ala Ile Cys Arg Lys Ser Ile Lys
1355 1360 1365

aag atg ctg gaa gtg ctg gtg gtg aag ctc cct ctc tce gag cac tgg 4600
Lys Met Leu Glu Val Leu Val Val Lys Leu Pro Leu Ser Glu His Trp
1370 1375 1380 1385

gce ctg cct ggg gge tece cgg gag cca ggg gag atg cta cct cgg aag 4648
Ala Leu Pro Gly Gly Ser Arg Glu Pro Gly Glu Met Leu Pro Arg Lys
1390 1395 1400

ctg aag cgg atc ctc cgg cag gag cac tgg ccg tct ttt gaa aac ttg 4696
Leu Lys Arg Ile Leu Arg Gln Glu His Trp Pro Ser Phe Glu Asn Leu
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1405 1410 1415

tac 4744

Tyr

ctg
Leu

atg
Met

gtg tac aaa
val Tyr Lys
1425

atg gat gac ccg
Met Asp Asp Pro
1430

aag tgc ggc
Lys Cys Gly
1420

gag
Glu

ggc
Gly

agg
Arg

ttc
Phe

aat 4792

Asn

aac
Asn

acg gac
Thr Asp
1435

gece
Ala

cac
His

atc gag
Ile Glu
1440

gce
Ala

gtc agce
val Ser
1445

gtc
val

gtg
val

tgg
Trp:

acg
Thr

tct 4840

Ser

aat
Asn

aac
Asn

aac
Asn

aac
Asn

cac
His
1465

cag gac
Gln Asp
1450

cag
Gln

gac
Asp

ctg
Leu

ctg
Leu
1460

ctg
Leu

gtg
val
1455

gag
Glu

agyg
Arg

atc 4888

Ile

tcec
Ser

gcc tgce
Ala Cys

gac
Asp

tcg
Ser

gtg
val

tgg cag gtg
Trp Gln Val
1475

ggg dcc
Gly Ala

1470

cga
Arg

gac
Asp

agg cgc
Arg Arg
1480

ctc 4936
Leu

atc
Ile

cca
Pro

tat gcg aac
Tyr Ala Asn
1485

cac
His

acc ctc ctc cag
Thr Leu Leu Gln
1490

aag
Lys

aag
Lys

gca gcc gct
Ala Ala Ala
1495

ttc
Phe

ggg gct cac tac tga 4987
Gly Ala His Tyr *

1500

gag ctgtgececte aggctgggeg gctccagtcec

Glu

atagacgttc
gttcctggge
agtctgctge
aagacagggc
ggggctggge
cceccgageag
ggatccecctg
aagagggcct
gcactgtctg
agcccaggcc
gacgaggctyg
cagggacggc
cacaggagcyg
aatctgccat
cgtccaggge
ttecectgeage
cccatcaget
ccaggccagg
caatgtgccce
agcactggcc
aaagctctct

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

48
1503
PRT
Homo

<400> 48

cccccagaaa
cctgcacatg
agatgacctc
acaggctact
ctgtgcagct
ctcatccacce
tggcccccete
ccatgtttcg
aactcctgac
tgtcaagaga
cagaagctct
atgagcagga
tgaaccatga
ctcaggcctg
caggggctgt
ctgtggatgt
ccctgtectte
atgcaggcat
tggcacccct
gaggtgatge
agccaccccecce

sapiens

ccagggcttc
atggggtttg
atgaactgga
cagagctgag
gggcccttgg
atggaggtca
aggcctatgt
aggtgcctca
tgtcaggata
cgcagagggc
ccctcectac
ggcggggacyg
gggccctecag
gctggctett
gtgacggetg
cctgcagcecc
attttcctaa
ccacatgccc
gcagaggctc
ccacccttee
ttgtceccecag

tctctectga
gtggacccag
aggggtcaag
gggccecctgg
ccagagtcca
ttggcctgag
ctgtgaggaa
acatggagcc
aactccgtgg
ccectgeccagyg
tcectgggag
tgggggecett
gaggggaacg
ctgtgctttce
cctgaagttc
ctcagccceta
acctgggctc
tcecteettgg
cggatggagce
ctggacaggc
tat

gcctggeccayg
tgcecccteac
gtgacccggyg
gacccttgge
ctccettect
gcaagttccc
ggggcectge
ttgecctggec
gggtacagga
gttggceccca
ccacgtgctyg
ctggtttggt
tggtaaaacc
cacaaataaa
tcctegatcee
cccccaagtt
cagcatcgtce
cttecceetge

ctggggctge
ctctgtettce

gactcaggct
ggctgccgea
aggagagctc
catcaggcga
ggctgtgtca
cggagagteyg
cactcteccce
tgggctaggg
gcccagacaa
gggaccctgg
gccatgtggce
gtcaacagcet
caagacatta
gttcctgaca
ccecggtgage
tctectetga
cccaagcocca
gtggtggtgce
ctggccactg
cacctgaccc

Met Glu Pro Ser Ala Leu Arg Lys Ala Gly Ser Glu Gln Glu Glu Gly

1

5

10

15

Phe Glu Gly Leu Pro Arg Arg Val Thr Asp Leu Gly Met Val Ser Asn

20

25

30

Leu Arg Arg Ser Asn Ser Ser Leu Phe Lys Ser Trp Arg Leu Gln Cys

35

40
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45

5047
5107
5167
5227
5287
5347
5407
5467
5527
5587
5647
5707
5767
5827
5887
5947
6007
6067
6127
6187
6220



Pro
Glu
65

Leu
Gln
Trp
Asp
Val
145
His
Ala
Gly
Gly
Phe
225
val
Thr
Asn
Asp
Leu
305
Tle
Leu
Val
Leu
val
385
Glu
Thr
Ile
His
val
465
Pro

Pro

Phe

WO 03/073983

Phe
50

Asn
Ser
His
Asp
Ile
130
Ser
Trp
Lys
Leu
Ser
210
Ser
Ala
Gly
Leu
Gly
290
Glu
Lys

His

Glu

Pro

370
Phe

Trp
val
Leu
Glu
450
Asp
Ser

Glu

val

Gly
Ile
Asp
Leu
Pro
115
Val
Gln
Gly
Asn
val
195
His
Leu
Thr
Ser
Thr
275
Thr
Lys
Ile
Thxr
Gly
355
val
Phe
Thr
Phe
Gln
435
Asn
Ile
Asp

Phe

Thr
515

Asn
Lys
Ala
Glu
100
Lys
Phe
Asp
Leu
Phe
180
Lys
Thxr
Ser
Trp
Phe
260
Cys
His
Phe
Pro
Ile
340

Ser

Ser

Gln
Lys
Arg
420
Ala
Trp
Ala
Leu
val

500
Trp

Asn
Lys
Gly
85

Glu
Lys
Thr
Thr
Asp
165
Asn
val
Gly
Ser
Gly
245
Pro
Leu
Gly
Ile
Ile
325
AsSp

Gly

Asp

Glu
Lys
405
Glu
Leu
Asp
Arg
His
485
Lys

Asp

Asp
Lys
70

Lys
Ala
His
Gly
Pro
150
Val
Met
Ala
val
Ser
230
Thr
Ala
Asp
Gln
Ser
310
val
Asn
Arg
Ile
Met
390
Tle
Gly
Leu
His
Ser
470
Pro

Leu

Thr

Lys
55

Glu
val
Thr
val
Leu
135
Ser
Pro
Lys
Gln
Met
215
Tyx
val
Glu
Ser
Tyr
295
Glu
Cys
Ala
val
Thr

375
Phe

Gln
Lys
Lys
Gln
455
Glu
Thr

Phe

Leu

Gln
Cys
val
Lys
Gln
120
Ser
Ser
Asn
Pro
Thr
200
Lys
Lys
His
Tyr
Asn
280
Gly
Gln
vVal
Thr
Ala
360
Ile
Glu
Asp
Asp
Ala
440
Leu
Ile
Met

Leu

Leu
520

Glu
val
Cys
Pro
105
Glu
Gln
val
Leu
Arg
185
Thr
Gln
Glu
Arg
Ile
265
His
val
Thr
val
Thr
345

Asp

Ser

Thr
Ile
Gly
425
Ser
Lys
Phe
Thr
Glu

505
TVr

Ser
Tyr
Gln
90

His
Met
Lys
Ile
Leu
170
Leu
Gly
val
Gly
Arg
250
Leu
Ser
Glu
Lys
Leu
330
Asn

val

Leu

Phe
val
410
Gln
Arg
Leu
Met
Ala
490

Asn

Leu
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Leu
Phe
75

Cys
Thr
Pro
val
Tyr
155
Ile
Lys
Ala
Gly
Glu
235
Glu
Asp
His
Ile
Glu
315
Glu
Gly
Ile
Ile
Thr
395
Arg
Gln
Ser
Ala
Asp
475
Ala

Gly

TyY

Ser
60

val
Gly
Phe
Thr
Lys
140
His
Ser
Ser
Trp
Glu
220
Leu
Gly
Glu
Phe
Pro
300
Arg
Gly
Thr
Ala

Gln

380
Glu

Arg
Asp
Gln
Val
460
Glu
Leu

Val

Glu

Ser
Glu
Tyr
Gln
Asp
125
Lys
Leu
val
Ile
Ile
205
Ala
Ile
Leu
Asp
Ile
285
Leu
Gly
Gly
Pro
Gln
365
Gln
Ser
Arg
val
Asp
445
Ala
Trp
Ile

Gln

Asn
525

Trp
Ser
Thr
Gly
110
Ala
Tyr
Met
Thr
Phe
190
Ile
val
Thr
Ile
Gly
270
Leu
Arg
Gly
Pro
Cys
350

val

Lys

Arg
Gln
Asp
430
His
Trp
Gln
Ser
Leu

510
Leu

Ile
Ser
His
95

Thr
Phe
val
Thr
Gly
175
Arg
Thr
Arg
Ile
His
255
Gln
val
Thr
Val
Gly
335
val

Ala

Leu

Ile
Leu
415
val
Phe
Asn
Trp
Asn
495
Lys

Asp

Pro
Lys
80

Glu
Gln
Gly
Arg
Gln
160
Gly
Arg
Gly
Asp
Gly
240
Pro
Gly
Asp
Arg
Ala
320
Thr
val
Asn
Ser
val
400
Leu
Ala
Gly
Arg
Lys
480
Lys

Glu

Pro

PCT/US03/04816



Ser
Glu
545
Val
Tyr
Pro
Lys
Leu
625
Ile
Lys
Glu
Val
Leu
705
Ala
Ala
Leu
Gly
Ala
785
Leu
Leu
Tyr
Tyr
Ser
865
Ala
val
Ile
Arg
vVal
945
Arg
Thr

Pro

Pro

WO 03/073983

Cys
530
Arg
Ala
Pro
His
Arg
610
Leu
Trp
Ile
Glu
Phe
690
Thr
Leu
Phe
Trp
Leu
770
Ala
Asn
Met
Leu
Asp
850
Asp
Gly
Ile
Phe
Met
930
vVal
Arg
Ile

Glu

Glu

Leu
Pro
Gln
Arg
val
595
Ser
Ile
Ala
Leu
Met
675
Thr
Arg
Glu
Leu
Arg
755
Ile
Arg
Ile
val
Trp
835
Pro
Phe
Leu
Leu
Thr
915
Met
Ser
vVal
Phe
His

995
Ser

Phe
Ala
val
Pro
580
Lys
Ser
Trp
Gln
Lys
660
Leu
Glu
vVal
Ala
Thr
740
val
Ser
Ala
Leu
Asp
820
Leu
Asp
Trp
Thr
Ser
200
Ile
Lys
Phe
Asp
Gly
980
Cys

Asp

His
Cys
Leu
565
Arg
Leu
Gly
Ala
Ser
645
Glu
Ala
Cys
Ser
Lys
725
Lys
Thr
Phe
Arg
Ser
805
Phe
Phe
Glu
Asn
Cys
885
Leu
Sexr
Asp
Gly
Trp
965
Gln

Ser

Ala

Ser
Ala
550
Arg
His
Asn
His
Ile
630
Gln
Leu
Leu
Tyr
Glu
710
AsSp
val
Leu
Arg
Ala
790
Tyr
Gln
Ser
Cys
Lys
870
Arg
Asp
Lys
val
Vval
950
Leu
Ile

Pro

Thr

Lys
535
Pro
Glu
Asn
val
Val
615
val
Asp
Ser
Ala
Arg
695
Ala
Met
Trp
Cys
Glu
775
Phe
Phe
Pro
Leu
Gly
855
Leu
Leu
Phe
Thr
Phe
935
Ala
Phe
Pro

Asn

Gln

Leu
Ala
Leu
Asp
Gln
600
Thr
Gln
Cys
Lys
Glu
680
Lys
Trp
Lys
Trp
Met
760
Lys
Phe
Ala
val
Val
840
Leu
Asp
Ile
Ile
Leu
920
Phe
Lys
Arg
Gly
Gly

1000
Gln

Gln

Ala
Leu
Arg
585
Gly
Phe
Asn
Ile
Glu
665
Glu
Asp
Gly
Phe
Gly
745
Leu
Arg
Thr
Phe
Pro
825
Cys
Met
val
Pro
Leu
905
Gly
Phe
Gln
Gly
Tyr
985

Thr

Arg
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Lys
Pro
Gly
570
Leu
val
Thr
Arg
Ala
650
Glu
Tyr
Glu
Lys
Val
730
Gln
Ala
Leu
Ala
Leu
810
Ser
Glu
Lys
Gly
Ala
890
Phe
Pro
Leu
Ala
Ala
970
Ile

Asp

Pro

val
Arg
555
Asp
Arg
Ser
Met
Arg
635
Ala
Glu
Glu
Glu
Thr
715
Ser
Leu
Phe
Gln
Pro
795
Cys
Trp
Glu
Lys
Ala
875
Thr
Cys
Lys
Phe
Ile
955
val
AsSp

Pro

Ala

Leu
540
Leu
Phe
Leu
Leu
Asp
620
Glu
Ala
Asp
His
Arg
700
Thr
His
Ser
Pro
Asp
780
val
Leu
Cys
Met
Ala
860
Ile
Leu
Leu
Ile
Leu
940
Leu
Tyr
Gly
Tyr

Phe

val
Gln
Thr
Leu
Arg
605
Pro
Leu
Leu
Thr
Arg
685
Ala
Cys
Gly
val
Leu
765
val
val
Phe
Glu
Arg
845
Ala
Leu
Tyr
Arg
Ile
925
Leu
Ile
His
Val
Lys

1005
Pro

Glu
Met
Gln
Leu
590
Ser
Ile
Ala
Ala
Asp
670
Ala
Gln
Leu
Gly
Asp
750
Leu
Gly
val
Ala
Cys
830
Gln
Leu
Leu
Pro
Leu
910
Ile
Ala
His
Ser
Asn
990

Pro

Glu

Asp
His
Pro
575
Pro
Leu
Arg
Gly
Cys
655
Ser
Ile
Lys
Gln
Ile
735
Asn
Leu
Thr
Phe
Tyr
815
Ala
Leu
Tyxr
Phe
Gly
895
Met
val
val
Asn
Tyr
975
Phe

Lys

Trp

PCT/US03/04816

Pro
His
560
Leu
val
Tyr
Asp
Ile
640
Ser
Ser
Gly
Leu
Leu
720
Gln
Gly
Thr
Pro
His
800
val
Ile
Phe
Phe
val
880
Arg
His
Lys
Trp
Glu
960
Leu
Asn

Cys

Leu
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1010
Thr Val
1025
Leu

1015

Leu Leu Cys Leu
1030

Leu Ile Ala

1045

Asp Gln Ile
1060
Gly

Leu

Asn Leu Met

Glu His Thr Trp

Glu His Ala
1075

Gln Leu

TyY Arg Pro

Leu Phe Ile
1090
His Lys Gln

His Lys

Arg Asn
1105
Leu

Leu Lys
1110

Glu Ile

1125

Lys Gln

Leu Ser Trp A

Gln Phe Gln Gln
1140
Lys Val Asp Ala Met
1155
Ser Gly Ser Met Glu
1170
Gln Thr Ala Arg Ala
1190
Gly Phe Ser Ser Glu
1205
Ala Glu Glu Pro
1220
Pro Gly Asp Ser
1235
Cys Pro Val Thr

Arg

Asn val

Gln
1175
Leu

Arg

Ala
1185

Ser Ala

Ala Asp Ala

Glu Tyr His

Asn Arg Phe

1095

PCT/US03/04816

1020

Tyr Leu Leu Phe Thr

1035
Phe Asn Tyr Thr

1050
Lys Phe Gln Arg
1065

Ala Pro Pro Pro
1080
Arg

Phe
His
Phe

vVal val Leu Lys

Asn Ile Leu Leu
1040

Gln Gln val Gln

1055
Asp Leu Ile Glu
1070
Ile Leu Leu Ser
1085

Thr Pro Ala Lys

1100

Lys Leu Glu Lys Asn
1115
Lys Glu Asn
1130
Glu Gln Lys
1145

Leu Leu Asp

Leu Tyr

Pro Tle

Asp Leu
1160
Arg Leu Ala Ser Leu
1180
His Trp Ile Val Arg
1195
Asp Val Pro Thr Leu
1210
Glu Pro Gly Gly Arg
1225
Val Asn
1240

Pro Val

Ala Arg His

Pro Asn Glu

Glu Glu Ala Ala
1120
Gln Asn Arg
1135
Asp Ile Ser
1150

Pro Leu Lys

Leu
Glu

Asp
1165
Glu Glu Gln Val
Thr Leu Arg Ala
1200
Ser Gln Lys
1215
Lys Thr Glu
1230

Leu Tyr Pro

Ala
Lys

Leu
1245

Lys Val Pro Trp

1250

Glu Thr Glu Phe Leu
1265
Lys Asp Ala Ala Ala
1285

Ser Thr Ile Gln Tyr

1255
Ile Tyr Asp Pro
1270
Met Asp Pro Met

Asn

1260
Pro Phe Tyr Thr
1275
Gly Asp
1290
Gly

Thr Leu

Leu Arg Asp

Ala Glu Arg

1280

Glu Pro Leu
1295

Arg Arg Ser

1300
His Gly Pro Tyr
1315
Arg Thr Gly Leu
1330
His

Phe Thr Val

Gly Gly
1335
Met

Arg

Asn
1345
Gly Ala

Pro
1350
Lys Ser

Thr Leu Tyr

Ile Cys Arg
1365
Leu Pro Leu Ser Glu
1380
Gly Glu Met Leu Pro
1395
Glu His Trp Pro Ser Phe Glu
1410 1415
Tyr Lys Gly Tyr Met Asp Asp
1425 1430
Glu Thr val Ala Val Ser Val
1445
Leu Asn Arg Leu Asn Ser Asn
1460
Ile Arg Trp Gln Val Val Asp
1475
Lys Thr Leu Leu Gln Lys Ala
1490 1495

Val Lys

Glu Pro

val val Asp

1305
Gln Ala Gly
1320
Arg

Leu Pro

Ser
1340
Arg

Gly Ser Leu

vVal Thr Arg Trp
1355
Ile Lys Lys Met Leu
1370
Trp Ala
1385

Lys Leu

His Leu Pro
Arg
1400

Asn Leu Leu

Lys Arg

Lys Cys
1420
Pro Thr Asp
1435
Phe Gln Asp Gln
1450

His Ala Cys Asp
1465

Arg Ile Pro Leu

Arg Asn
His
Leu
Arg
1480

Ala Ala Glu Phe Gly
1500
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1310
Leu Asn Pro Met
1325
Cys Phe Gly Pro
Asn Glu Asp
1360
Val Leu Val
1375
Gly Ser Arg
1390
Leu Arg Gln

Arg
Glu
Gly

Ile

1405

Gly Met Glu Vval

Ala Trp Ile
1440

Asp Val Glu

1455

Gly Ala Ser

1470

Ala Asn His

Asn
Asn
Ser
Tyr

1485
Ala His Tyr



WO 03/073983

<210> 49

<211> 3069

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (421)...(1770)

<400> 49

attccggecgg geggegettg gttagcaggt
ctcttettee teccaatcectg ggtetcagtce
tggagctttt agagaactgt tgcccagcac
atttttgtaa tttcactgta aaaatcacct
ctgectcaatg ctgaaaaggg gtccgcatac
cccaagcate agtctacacc aacaccatgce
ttctggttce ccatgecttg gataagacta

atg gcc cac gtg aga cac ttt cgg aca tta

Met Ala His Val Arg His
1 5

tgg gaa gca gca ctg tta
Trp Glu Ala Ala Leu Leu
20

agt gca aga tct cga agt
Ser Ala Arg Ser Arg Ser
35

aaa tta atg ggc agg aca
Lys Leu Met Gly Arg Thr
50

ttt aaa ggc cct cca gtt
Phe Lys Gly Pro Pro Val
65 70

tte ggc tet atc geca gag
Phe Gly Ser Ile Ala Glu
85

ctt cgt cag aaa tgg aat
Leu Arg Gln Lys Trp Asn
100

gac gac tct tta gac ctc
Asp Asp Ser Leu Asp Leu
115

cct gat ttg tte ttt gcc
Pro Asp Leu Phe Phe Ala
130

act aca gac aac aaa ttg
Thr Thr Asp Asn Lys Leu
145 150

tat tca ata aga tta aca

Phe

cte
Leu

gct
Ala

tca
Ser
55

aat

Asn

acg
Thr

gat
Asp

gac
Asp

aat
Asn
135

cta
Leu

tta

Arg Thr

agt ttg
Ser Leu
25

cca atg
Pro Met
40

gga tat
Gly Tyr

gtc aca
Val Thr

acc atg
Thr Met

cce cge
Pro Arg
105

cce tce
Pro Serxr
120

gaa aag

Glu Lys

aga att
Arg Ile

aca ctt
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Leu
10
gtt

val

tca
Ser

gat
Asp

tgc
Cys

gat
Asp
90

cte
Leu

atg
Met

ggt
Gly

ttc
Phe

tcc

ggacaggcgt
agggaagaac
cttaggcact
gcacatttat
tgcggggagc
ggggttagat
ttttcaggat

gtt
Val

gce
Ala

cct
Pro

gca
Ala

aac
Asn
75

tac

Tyr

gcg
Ala

ttg
Leu

gce
Ala

aaa
Lys
155

tgt

cctetttecyg
gaacattctt
tcagacattt
aacactgtga
tgtctaaggt
tgtacatttt
cgtgaatatc

tcg
Ser

aca
Thr

tct
Ser

aga
Arg
60

ata

Ile

aga
Arg

tac
TVY

gac
AsSp

aac
Asn
140

aat
Asn

cca

gga ttt tac
Gly Phe Tyr

15

aag gaa aca
Lys Glu Thr
30

gat ttt ctg
Asp Phe Leu
45

atc aga ccc
Ile Arg Pro

ttc atc aac
Phe Ile Asn

gtg aat atc
vVal Asn Ile
95

agt gaa tat
Ser Glu Tyr
110

tcc att tgg
Ser Ile Trp
125

ttt cat gaa
Phe His Glu

gga aat gtt
Gly Asn Val

atg gat ctc

ttc
Phe

gac
Asp

gat
AsSp

aat
Asn

agt
Ser
80

Lttt
Phe

cct
Pro

aaa
Lys

gtc
val

ctt
Leu
160

aag

PCT/US03/04816

gctgttgctg 60

cctttgetge 120
catctcactc 180
ctctccactt 240
gctgaagett 300
cattctgtct 360
tctccgtate 420

468

516

564

612

660

708

756

804

852

900

948
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Tyr Ser Ile Arg Leu Thr Leu Thr Leu Ser Cys Pro Met Asp Leu Lys
165 170 175

aat ttt ccc atg gat gta caa aca tgt ata atg caa ctg gaa agc ttt 996
Asn Phe Pro Met Asp Val Gln Thr Cys Ile Met Gln Leu Glu Ser Phe
180 185 190

ggg tac aca atg aat gat ctc att ttt gaa tgg caa gat gag gca ccc 1044
Gly Tyr Thr Met Asn Asp Leu Ile Phe Glu Trp Gln Asp Glu Ala Pro
195 200 205

gta caa gtg gca gaa gga ctc act ttg ccc cag ttt ctg ttg aaa gaa 1092
val Gln Val Ala Glu Gly Leu Thr Leu Pro Gln Phe Leu Leu Lys Glu
210 215 220

gaa aaa gat tta cga tac tgc act aaa cat tac aat aca gga aag ttt 1140
Glu Lys Asp Leu Arg Tyr Cys Thr Lys His Tyr Asn Thr Gly Lys Phe
225 230 235 240

acg tgt ata gaa gtg cga ttc cat ctg gag cga caa atg gga tac tat 1188
Thr Cys Ile Glu Val Arg Phe His Leu Glu Arg Gln Met Gly Tyr Tyr
245 250 255

ctg atc cag atg tac att ccc agt ctc ctg att gtt att cta tcc tgg 1236
Leu Ile Gln Met Tyr Ile Pro Ser Leu Leu Ile Val Ile Leu Ser Trp
260 265 270

gtt tcg tte tgg atc aac atg gat gca gca ccg gcc agyg gta gct ctg 1284
val Ser Phe Trp Ile Asn Met Asp Ala Ala Pro Ala Arg Val Ala Leu '
275 280 285

ggg ata acc acc gtg cta acg atg act aca cag agt tca gga tca cga 1332
Gly Ile Thr Thr vVal Leu Thr Met Thr Thr Gln Ser Ser Gly Ser Arg
290 295 300

gct tcc ttg cca aaa gtt tca tat gtc aama gct att gat att tgg atg 1380
Ala Ser Leu Pro Lys Val Ser Tyr Val Lys Ala Ile Asp Ile Trp Met
305 310 315 320

gca gta tge cte ctt ttt gtg ttt tca geca ctt ctg gag tat gca gct 1428
Ala Val Cys Leu Leu Phe val Phe Ser Ala Leu Leu Glu Tyr Ala Ala
325 330 335

gta aat ttt gta tca aga caa cac aaa gaa ctt ctg aga ttt cga cga 1476
Val Asn Phe Val Ser Arg Gln His Lys Glu Leu Leu Arg Phe Arg Arg
340 345 350

aag aga aag aat aag gat gat gag gta agg gaa agc cga ttc agc ttc 1524 -
Lys Arg Lys Asn Lys Asp Asp Glu Val Arg Glu Ser Arg Phe Ser Phe
355 360 365

aca gcc tat gga atg gga cca tgt cta caa gca aag gat ggc atg act 1572
Thr Ala Tyr Gly Met Gly Pro Cys Leu Gln Ala Lys Asp Gly Met Thr

370 375 380
cca aag ggc ccc aac cac cct gtc cag gta atg cca aaa agt cct gat 1620
Pro Lys Gly Pro Asn His Pro Val Gln Val Met Pro Lys Ser Pro Asp
385 390 395 400

gaa atg agg aag gtc ttt atc gac cgg gcc aag aag att gat acc atc 1668

- 108 -



WO 03/073983

Glu Met

tcc
Ser

cga
Arg

gtt
val

tgg
Trp

Arg Lys Val
405

gcc tge tte
Ala Cys Phe
420

atc tat aaa
Ile Tyr Lys

Phe Ile Ala

410

Asp Arg Lys

tta
Leu

att
Ile

cca
Pro

gect ttt
Ala Phe
425

ttg
Leu

att
Ile

ctt
Leu

agg cat
Arg His

gat
Asp

gag
Glu

435
gat taa
Asp

tgccataggt
aaaatggcat
agattctttt
tgatttgttt
gttatataat
ttcaatgcta
taaaactatt
ttcactcata
tgaaaatttt
gtttagaata
cagtcacaat
aacaactttg
aacaattcaa
gattgtgttt
ttagaatgtg
acaatgaaaa
gttttatggg
atataagtaa
caaaatctaa
ttcaatgacc
gtgtaattgg

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

50
449
PRT
Homo

<400> 50
Met Ala His
1
Trp

Glu Ala

Ser Ala Arg

35
Leu Met
50
Lys

Lys

Phe
65
Phe

Gly

Gly Ser

Leu Arg Gln
Ser
115

Leu

Asp Asp

Pro Asp

gtgtatgtgt
atggaaaagc
aatgaatata
tttcacagta
atctcataat
ttaaatcata
ttcttatagt
ttaatggagy
taaataagag
ttaagttttce
ctacttttct
tttttaaata
gccagcaccece
aataatttga
actttaaaat
caaaatggat
tctcaactce
gtcatttcta
gccattcgea
ccatgggatt
gtgcaaatgt

sapiens

Val Arg
5
Ala Leu

20

Ser Arg

Gly Arg

Pro Pro

Ile Ala
85

Lys Trp
100
Leu Asp

Phe Phe

His

Leu

Ser

Thr
val
70

Glu
Asn

Leu

Ala

440

atatgtgtgc
tttgtatttt
aaatatttat
aaccatgtaa
agtagacatg
caaaagcaaa
atagttacaa
attgtacata
cattaaaaga
ctctgtgcaa
taaactttgt
agtattatag
ttgtttttgt
tataacagga
tcaatgggat
tcatggaaga
tatctccaaa
taaagtgagg
agatgtgaat
acttcaacaa
atgatagagt

Phe Arg

Leu Ser

Pro
40

Ala

Ser Gly
55
Asn Val

Thr Thr

Asp Pro
Pro
120
Glu

Asp

Asn

Thr
Leu
25

Met
Tyr
Thr
Met
Arg
105

Ser

Lys

gtctectgggg gcatgcaaat gcaaatggtc aattcagaag

gtgtggtata
ggttagctat
taggggattc
gtggaagctt
aaaactactt
ttttgcacag
aatgggaaaa
taaatactat
ctttaatgat
atttaaaaca
atctctagga
ctatgtattt
tagactttta
caaaattcag
taaagtattt
ttttttaata
tataagtagg
actctttttce
aattttaaat
aaacagagca
tcttggtaaa

Leu Val
10
val Ala

Ser Pro

Asp Ala

Asn
75
Tyr

Cys

Asp
90

Leu Ala

Met Leu

Gly Ala
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Lys Ile Asp

£ttt
Phe

att
Ile
430

aat
Asn

att
Ile

cat
His
445

cag
Gln

aaa

caaatgatga
gcaaagtcat
tatttcatat
tactgccaat
tgaaattcct
taaactaata
taattagtta
ttaaacaaca
ttggaatact
aataacaaga
acgaaggtgg
ttagttattg
atagctactt
taagactttt
acattttgat
aaaaccattt
gaaagtttta
tatttctgaa
gaaattttta
ttagtaactt
cagaaccag

Ser Gly Phe

Thxr Glu
30
Phe

Lys
Ser Asp
45
Arg Ile
60
Ile

Arg

Phe Ile

Arg Val Asn
Glu
110

Ile

Tyr Ser
Ser
125
Phe His

Asp

Asn

PCT/US03/04816

Thr Ile

415

ttc
Phe

tac
TVr

caa
Gln

cag
Gln

gtgtcte

ccattgtatt
gagaaagatg
taattccagg
gtgtttatat
tgatttgtaa
gtttgagatt
cagtgggaaa
tatgtaattt
aaatttaatt
gatcgtgtta
aaatacggga
ccaaacattg
aactgtatgt
atattttagt
aaaaatgaat
tcccatcaat
attttaaatg
ttaatgattt
cataaaattt
gttttttgca

Tyr Phe
15
Thr Asp

Leu Asp

Pro Asn
Ser
80

Phe

Asn

Ile
95
Tyr Pro

Trp Lys

Glu Val

1716

1764

1820

1880
1940
2000
2060
2120
2180
2240
2300.
2360
2420
2480
2540
2600
2660
2720
2780
2840
2900
2960
3020
3069



Thr
145
Tyr
Asn
Gly
vVal
Glu
225
Thr
Leu
val
Gly

Ala
305

Ala.

val
Lys
Thr
Pro

385
Glu

Ser
Trp

Asp

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

WO 03/073983

130
Thr

Ser
Phe
Tyr
Gln
210
Lys
Cys
Ile
Ser
Ile
290
Ser
val
Asn
Arg
Ala
370
Lys
Met

Arg

val

<220>

<221>
<222>

<400>

Asp

Ile
Pro
Thr
195
vVal
Asp
Ile
Gln
Phe
275
Thr
Leu
Cys
Phe
Lys
355

Tyxr

Gly

Arg
Ala

Ile
435

51

3633
DNA
Homo sapiens

CDS
(23) ...(3415)

51

Asn
Arg
Met
180
Met
Ala
Leu
Glu
Met
260
Trp
Thr
Pro
Leu
val
340
Asn

Gly

Pro

Lys

Cys
420
Tyr

Lys
Leu
165
Asp
Asn
Glu
Arg
val
245
Tyr
Ile
Val
Lys
Leu
325
Ser
Lys
Met
Asn
Val
405

Phe

Lys

Leu
150
Thr
Val
Asp
Gly
Tyr
230
Arg
Ile
Asn
Leu
val
310
Phe
Arg
Asp
Gly
His

390
Phe

Pro

Ile

135
Leu

Leu
Gln
Leu
Leu
215
Cys
Phe
Pro
Met
Thr
295
Ser
val
Gln
Asp
Pro
375
Pro
Ile

Leu

Leu

Arg
Thr
Thr
Ile
200
Thr
Thr
His
Ser
Asp
280
Met
Tyr
Phe
His
Glu
360
Cys

vVal

Asp
Ala

Arg
440

Ile
Leu
Cys
185
Phe
Leu
Lys
Leu
Leu
265
Ala
Thr
val
Ser
Lys
345
val

Leu

Gln

Arg
Phe
425
His

Phe
Ser
170
Ile
Glu
Pro
His
Glu
250
Leu
Ala
Thr
Lys
Ala
330
Glu
Arg
Gln
Val
Ala
410

Leu

Glu

Lys
155
Cys
Met
Trp
Gln
TYY
235
Arg
Ile
Pro
Gln
Ala
315
Leu
Leu
Glu
Ala

Met

395
Lys

Ile

Asp

140
Asn

Pro
Gln
Gln
Phe
220
Asn
Gln
vVal
Ala
Ser
300
Ile
Leu
Leu
Ser
Lys
380
Pro
Lys

Phe

Ile

Gly
Met
Leu
Asp
205
Leu
Thr
Met
Ile
Arg
285
Ser
Asp
Glu
Arg
Arg
365

Asp

Lys

Ile
Asn

His
445

Asn
Asp
Glu
190
Glu
Leu
Gly
Gly
Leu
270
val
Gly
Ile
Tyr
Phe
350
Phe
Gly

Ser

Asp

Ile
430
Gln

val
Leu
175
Ser
Ala
Lys
Lys
Tyr
255
Ser
Ala
Ser
Trp
Ala
335
Arg
Ser
Met
Pro
Thr
415

Phe

Gln

PCT/US03/04816

Leu
160
Lys
Phe
Pro
Glu
Phe
240
Tyr
Trp
Leu
Arg
Met
320
Ala
Arg
Phe
Thr

Asp

400
Ile

Tyr

Gln

cgcaagcggg acactgtggt gg atg caa ttc ccc tcg cct cca geec gecg adg 52
Met Gln Phe Pro Ser Pro Pro Ala Ala Arg

1

5

10

agc tcc ccg geg ccg cag geca gcog tce tec tecc gaa geca get gea cct 100
Ser Ser Pro Ala Pro Gln Ala Ala Ser Ser Ser Glu Ala Ala Ala Pro

15
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20

25
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gca act ggg cag cct gga ccc tcg tge cct gtt cce ggg acce tecg cge 148
Ala Thr Gly Gln Pro Gly Pro Ser Cys Pro Val Pro Gly Thr Ser Arg
30 35 40

agg ggg cgc ccc ggg aca ccc cct geg ggc cgg gtg gag gag gaa gag 196
Arg Gly Arg Pro Gly Thr Pro Pro Ala Gly Arg Val Glu Glu Glu Glu

45 50 55

gag gag gag gaa gaa gac gtg gac aag gac ccc cat cct acc cag aac 244
Glu Glu Glu Glu Glu Asp Val Asp Lys Asp Pro His Pro Thr Gln Asn
60 65 70

acc tgc ctg cge tge cge cac ttc tet tta agg gag agg aaa aga gag 292
Thr Cys Leu Arg Cys Arg His Phe Ser Leu Arg Glu Arg Lys Arg Glu
75 80 85 90

cct agg aga acc atg ggg ggce tgc gaa gtc cgg gaa ttt ctt ttg caa 340
Pro Arg Arg Thr Met Gly Gly Cys Glu Val Arg Glu Phe Leu Leu Gln
95 100 105

ttt ggt ttc ttc ttg cct ctg ctg aca gocg tgg cca gge gac tge agt 388
Phe Gly Phe Phe Leu Pro Leu Leu Thr Ala Trp Pro Gly Asp Cys Ser
110 115 120

cac gtc tcc aac aac caa gtt gtg ttg ctt gat aca aca act gta ctg 436
His Val Ser Asn Asn Gln Val Val Leu Leu Asp Thr Thr Thr Val Leu
125 130 135

gga gag cta gga tgg aaa aca tat cca tta aat ggg tgg gat gcc atc 484
Gly Glu Leu Gly Trp Lys Thr Tyr Pro Leu Asn Gly Trp Asp Ala Ile
140 145 150

act gaa atg gat gaa cat aat agg ccc att cac aca tac cag gta tgt 532
Thr Glu Met Asp Glu His Asn Arg Pro Ile His Thr Tyr Gln Val Cys
155 160 165 170

aat gta atg gaa cca aac caa aac aac tgg ctt cgt aca aac tgg atc 580
Asn Val Met Glu Pro Asn Gln Asn Asn Trp Leu Arg Thr Asn Trp Ile
175 180 185

tce cgt gat gca gct cag aaa att tat gtg gaa atg aaa ttc aca cta 628
Ser Arg Asp Ala Ala Gln Lys Ile Tyr Val Glu Met Lys Phe Thr Leu
190 195 200

agg gat tgt aac agc atc cca tgg gtc ttg ggg act tgc aaa gaa aca 676
Arg Asp Cys Asn Ser Ile Pro Trp Val Leu Gly Thr Cys Lys Glu Thr
205 210 215

ttt aat ctg ttt tat atg gaa tca gat gag tcc cac gga att aaa ttc 724
Phe Asn Leu Phe Tyr Met Glu Ser Asp Glu Ser His Gly Ile Lys Phe
220 225 230

aag cca aac cag tat aca aag atc gac aca att gct gct gat gag agt 772
Lys Pro Asn Gln Tyr Thr Lys Ile Asp Thr Ile Ala Ala Asp Glu Ser
235 240 245 250

ttt acc cag atg gat ttg ggt gat cgc atc ctc aaa ctc aac act gaa 820

Phe Thr Gln Met Asp Leu Gly Asp Arg Ile Leu Lys Leu Asn Thr Glu
255 260 265

- 111 -



att
Tle

caa
Gln

aag
Lys

att
Ile
315

gtg
Val

gat
Asp

tat
Tvr

aaa
Lys

tta
Leu
395

ttc

Phe-

tca
Ser

ttg
Leu

tac
TyTr

gac
Asp
475

aac
Asn

ttt
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cgt
Arg

gac
Asp

aaa
Lys
300

cca
Pro

aag
Lys

gga
Gly

gaa
Glu

gct
Ala
380

aca

Thr

cga
Arg

gct
Ala

gaa
Glu

agt
Ser
460

tgt
Cys

aat
Asn

gaa

gag
Glu

att
Ile

285.

tgc
Cys

agg
Arg

agt
Ser

gat
Asp

gaa
Glu
365

ttt
Phe

tac
Tyr

gct
Ala

cct
Pro

tgg
Trp
445

gta
val

ggt
Gly

tcc
Ser

ata

gtg
val
270

ggg
Gly

ccc
Pro

gtt
val

gct
Ala

tgg
Trp
350

att
Ile

gct
Ala

atg
Met

gaa
Glu

agg
Arg
430

agc
Ser

atc
Ile

gga
Gly

gtg
val

gaa

ggg
Gly

gcg
Ala

tte
Phe

gat
Asp

gaa
Glu
335

ctg
Leu

gag
Glu

jejeje)
Gly

gaa
Glu

aaa
Lys
415

aat

Asn

cca
Pro

tgt
Cys

gga
Gly

ata
Ile
495

gca

cct
Pro

tge
Cys

act
Thr

tce
Ser
320

dgag
Glu

gtt
vVal

ggt
Gly

aac
Asn

gca
Ala
400

gac

ASp

gtg
val

cca
Pro

aag
Lys

ctc
Leu
480

gta
val

atg

ata
Ile

att
Ile

gtt
val
305

tce
Ser

cgt
Arg

cct
Pro

tect
Ser

aca
Thr
385

act

Thr

cca
Pro

gtt
val

agt
Ser

aaa
Lys
465

cgce
Arg

ctt
Leu

aat

gaa
Glu

gce
Ala
290

cgt
Arg

tct
Ser

gac
Asp

ctt
Leu

tgc
Cys
370

aaa

Lys

tct
Ser

cct
Pro

ttt
Phe

gac
Asp
450

tgt
Cys

ttc
Phe

gac
Asp

gga

agg
Arg
275

ctg
Leu

aac
Asn

ttg
Leu

act
Thr

gga
Gly
355

cat

His

tgt
Cys

gtc
val

tct
Ser

aac
Asn
435

aca
Thr

ggc
Gly

atc
Ile

ttt
Phe

gtt

aaa
Lys

gtt
vVal

ttg
Leu

gtt
vVal

cct
Pro
340

agg
Arg

gct
Ala

tct
Ser

tgt
Cys

atg
Met
420

atc

Ile

dga
Gly

tta
Leu

cca
Pro

gtg
val
500

tct
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gga
Gly

tca
Ser

gce
Ala

gaa
Glu
325

aaa
Lys

tgc
Cys

tgc
Cys

aaa
Lys

cag
Gln
405

gca

Ala

aat
Asn

gdg9
Gly

gac
Asp

aga
Axrg
485

tct
Ser

gag

ttt
Phe

gtc
val

atg
Met
310

gta
val

ctg
Leu

atc
Ile

aga
Arg

tgt

Cys
390

tgt
Cys

tgt
Cys

gaa
Glu

aga
Arg

acc
Thr
470

cat
His

cac
His

ttyg

tat
Tvyr

cgt
Arg
295

ttt
Phe

cgg
Arg

tat
TYr

tgce
Cys

cca
Pro
375

cct

Pro

gaa
Glu

acc
Thr

aca
Thr

aaa
Lys
455

agc
Ser

aca
Thr

gtg
val

agt

ctg
Leu
280

gtt
Val

cct
Pro

ggt
Gly

tgt
Cys

agt
Ser
360

gga
Gly

cca
Pro

aag
Lys

agg
Arg

gcc
Ala
440

gat
Asp

cag
Gln

ggc
Gly

aat
Asn

Lttt

gct
Ala

ttc
Phe

gat
Asp

tet
Ser

gga
Gly
345

aca
Thr

tte
Phe

cac
His

ggt
Gly

cca
Pro
425

ctt

Leu

ctec
Leu

tgt
Cys

ctg
Leu

tac
Tyxr
505

tct

ttt
Phe

tac
Tyr

acc
Thr

tgt
Cys
330

gct
Ala

gga
Gly

tat
Tyr

agt
Ser

tat
Tyr
410

cct

Pro

att
Ile

aca
Thr

gag
Glu

atc
Ile
490

acc
Thr

ccc
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868

916

964

1012

1060

1108

1156

1204

1252

1300

1348

1396

1444

1492

1540

1588
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Phe Glu Tle Glu Ala Met Asn Gly Val Ser Glu Leu Ser Phe Ser Pro
510 515 520

aag cca ttc aca gct att aca gtg acc acg gat caa gat gca cct tcc 1636
Lys Pro Phe Thr Ala Ile Thr Val Thr Thr Asp Gln Asp Ala Pro Ser
525 530 - 535

ctg ata ggt gtg gta agg aag gac tgg gca tcc caa aat agc att gcc 1684
Lew Ile Gly Val Val Arg Lys Asp Trp Ala Ser Gln Asn Ser Ile Ala
540 545 550

cta tca tgg caa gca cct gect ttt tec aat gga gec att ctg gac tac 1732
Leu Ser Trp Gln Ala Pro Ala Phe Ser Asn Gly Ala Ile Leu Asp Tyr
555 560 565 570

gag atc aag tac tat gag aag gaa cat gag cag ctg acc tac tct tcc 1780
Glu Tle Lys Tyr Tyr Glu Lys Glu His Glu Gln Leu Thr Tyr Ser Ser
575 580 585

aca agg tcc aaa gcc ccc agt gtc atc atc aca ggt ctt aag cca gcc 1828
Thr Arg Ser Lys Ala Pro Ser Val Ile Ile Thr Gly Leu Lys Pro Ala
590 595 600

acc aaa tat gta ttt cac atc cga gtg aga act gcg aca gga tac agt 1876
Thr Lys Tyr Val Phe His Ile Arg Val Arg Thr Ala Thr Gly Tyr Ser
605 610 615

ggc tac agt cag aaa ttt gaa ttt gaa aca gga gat gaa act tct gac 1924
Gly Tyr Ser Gln Lys Phe Glu Phe Glu Thr Gly Asp Glu Thr Ser Asp
620 625 630 :

atg gca gca gaa caa gga cag att ctc gtg ata gcc acc gec get gtt 1972
Met Ala Ala Glu Gln Gly Gln Ile Leu Val Ile Ala Thr Ala Ala Val
635 640 645 650

ggc gga ttc act ctc ctc gte atc cte act tta tte tte ttg atc act 2020
Gly Gly Phe Thr Leu Leu Val Ile Leu Thr Leu Phe Phe Leu Ile Thr
655 660 665

ggg aga tgt cag tgg tac ata aaa gcc aag atg aag tca gaa gag aag 2068
Gly Arg Cys Gln Trp Tyr Ile Lys Ala Lys Met Lys Ser Glu Glu Lys
670 675 680

aga aga aac cac tta cag aat ggg cat ttg cgc ttc ccg gga att aaa 2116
Arg Arg Asn His Leu Gln Asn Gly His Leu Arg Phe Pro Gly Ile Lys
685 690 695

act tac att gat cca gat aca tat gaa gac cca tcc cta gca gtc cat 2164
Thr Tyr Ile Asp Pro Asp Thr Tyr Glu Asp Pro Ser Leu Ala Val His
700 705 710

gaa ttt gca aag gag att gat ccc tca aga att cgt att gag aga gtc 2212
Glu Phe Ala Lys Glu Ile Asp Pro Ser Arg Ile Arg Ile Glu Arg Val
715 720 725 730

att ggg gca ggt gaa ttt gga gaa gtc tgt agt ggg cgt ttg aag aca 2260
Ile Gly Ala Gly Glu Phe Gly Glu Val Cys Ser Gly Arg Leu Lys Thr
735 740 745

cca ggg aaa aga gag atc cca gtt geoc att aaa act ttg aaa ggt ggc 2308
Pro Gly Lys Arg Glu Ile Pro Val Ala Ile Lys Thr Leu Lys Gly Gly
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750 755 760

cac atg gat cgg caa aga aga gat ttt cta aga gaa gct agt atc atg 2356
His Met Asp Arg Gln Arg Arg Asp Phe Leu Arg Glu Ala Ser Ile Met
765 770 775

gge cag ttt gac cat cca aac atc att cge cta gaa ggg gtt gtc acc 2404
Gly Gln Phe Asp His Pro Asn Ile Ile Arg Leu Glu Gly Val Val Thr
780 785 790

aaa aga tcc ttc ceg gece att ggg gtg gag gcg ttt tge cce age ttc 2452

Lys Arg Ser Phe Pro Ala Ile Gly Val Glu Ala Phe Cys Pro Ser Phe
795 800 805 810

ctg agg gca ggg ttt tta aat agce atc cag gcc ccg cat cca gtg cca 2500
Leu Arg Ala Gly Phe Leu Asn Ser Ile Gln Ala Pro His Pro Val Pro
815 820 825

ggg gga gga tct ttg ccc ccc agg att cct get gge aga cca gta atg 2548
Gly Gly Gly Ser Leu Pro Pro Arg Ile Pro Ala Gly Arg Pro val Met
830 835 840

att gtg gtg gaa tat atg gag aat gga tcc cta gac tcc ttt ttg cgg 2596
Ile Val Vval Glu Tyr Met Glu Asn Gly Ser Leu Asp Ser Phe Leu Arg
845 850 855

aag cat gat ggc cac ttc aca gtc atc cag ttg gtc gga atg ctc cga 2644
Lys His Asp Gly His Phe Thr Val Ile Gln Leu Val Gly Met Leu Arg
860 865 870

ggc att gea tca gge atg aag tat ctt tct gat atg ggt tat gtt cat 2692
Gly Ile Ala Ser Gly Met Lys Tyr Leu Ser Asp Met Gly Tyr Val His
875 880 885 890

cga gac cta gcg get cgg aat ata ctg gtc aat agc aac tta gta tgc 2740
Arg Asp Leu Ala Ala Arg Asn Ile Leu Val Asn Ser Asn Leu Val Cys
895 900 905

aaa gtt tct gat ttt ggt ctc tcc aga gtg ctg gaa gat gat cca gaa 2788
Liys Val Ser Asp Phe Gly Leu Ser Arg Val Leu Glu Asp Asp Pro Glu
910 915 920

gct gect tat aca aca act ggt gga aaa atc ccc ata agg tgg aca gcc 2836
Ala Ala Tyr Thr Thr Thr Gly Gly Lys Ile Pro Ile Arg Trp Thr Ala
925 930 935

cca gaa gcec atc gee tac aga aaa ttc tcc tca gca age gat gca tgg 2884
Pro Glu Ala Ile Ala Tyr Arg Lys Phe Ser Ser Ala Ser Asp Ala Trp
940 945 950

agc tat ggc att gtc atg tgg gag gtc atg tcc tat gga gag aga cct 2932
Ser Tyr Gly Ile Val Met Trp Glu Val Met Ser Tyr Gly Glu Arg Pro
955 960 965 970
tat tgg gaa atg tct aac caa gat gtc att ctg tcc att gaa gaa ggg 2980

Tyr Trp Glu Met Ser Asn Gln Asp Val Ile Leu Ser Ile Glu Glu Gly
975 980 985

tac aga ctt cca gct ccc atg ggce tgt cca gca tct cta cac cag ctg 3028

- 114 -



WO 03/073983

Tyr Arg Leu

cte
Leu

atg
Met

cac
His
100
att
Ile
1020

gtc
val

gac
Asp

cac
His
1035

acc
Thr

ctg
Leu

gtt
Val

ccg
Pro

gaa
Glu

ata
Tle

aag
Lys

atg
Met

ttt
Phe

aca
Thr

gac
Asp
108

ata
Ile

gtc
val

gga
Gly

Pro Ala
990

Pro

tgc
Cys
5

tgg
Trp

cag
Gln

ttc
Phe

ctt
Leu

agce
Ser

gtg
val

gag
Glu

gac
Asp

1040

tat
Tyr

cct
Pro
1055

ttg
Leu

tac
Tyr

caa
Gln

jejeje}
Gly
1070

att
Ile

tca
Ser

ctg
Leu
5

ctt
Leu

att
Ile

gga
Gly

Met

aag
Lys

gac
Asp

Gly Cys Pro
995

gag aga aat
Glu Arg Asn
1010

atc
Ile

aaa
Lys

ctg
Leu

1025

atc
Ile

ttt
Phe

aag
Lys

aga
Arg

cac
His

ctt
Leu

gta
val

atg
Met

gtt
Val

gtc
vVal

aca
Thr

1060

aac ttc
Asn Phe
1075

aat
Asn

att
Ile

atg
Met
1090

agc
Ser

cag aga
Gln Arg

cga
Arg

Ala

cac
His

cga
Arg

cca
Pro
1045

ggt
Gly

gtg
val

gat
Asp

ata
Ile

Leu His
1000

Ser

cca aaa
Pro Lys
1015

aga
Arg

aat
Asn
1030

cCccC
Pro

agt
Ser

cct
Pro

tce
Ser

gag
Glu

cta
Leu

tgg
Trp

gac
Asp

gca
Ala

gca
Ala

jejee}
Gly
1080

att
Ile
1095

gac
Asp

aga
Arg

gtc
Val

agc
Ser

agc
Ser

Gln

ttt
Phe

gce
Ala

ggt
Gly

gat
Asp

1065

ttt
Phe

aga
Arg

ata
Ile

act
Thr

1100

tta cgt tta
Leu Arg Leu

cac
His

atg
Met

1105

atg cac ata
Met His Ile

cag
Gln

1110

gag aag dJga
Glu Lys Gly

Lttt
Phe

cat
His

1115

1120

1125

tga aagtaccaca agcacctgtg ttttgtgecct cagcatttct aaaatgaacg

*

atatcctctce
tctgttcaga
tgctacataa

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

52
1130
PRT
Homo

<400>

Met
1

Ala

52
Gln Phe

Ala Ser

Pro Ser Cys
35

Pro Ala

50
Asp Lys

Pro

Val
65

His Phe Ser

tactactcte tcttctgatt ctccaaacat
ctataggcac acaccttatg tttatgcttc
atccgttctg aataacctgce aactaaaaaa

sapiens

Pro Ser Pro

5
Ser Ser Glu
20
Pro

vVal Pro

Gly Arg Val
His
70

Glu

Asp Pro

Leu Arg

85

Pro
Ala
Gly
Glu
55

Pro

Arg

Ala Ala Arg

10

Ala Ala Pro
25

Thr Ser

40

Glu

Arg

Glu Glu

Thr Gln Asn
Glu

90

Lys Arg
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Ser
Ala
Arg
Glu
Thr

75
Pro

cacttcacaa actgcagtct
caaccaggat tttaaaatca

aaaaaaaa

Ser Pro Ala
Gln
30

Pro

Thr Gly

Gly Arg

45

Glu Glu Glu

60

Cys Leu Arg

Arg Arg Thr

Pro
15

Pro
Gly
Glu
Cys

Met
95

Leu

act
Thr

ctt
Leu

gaa
Glu
105
tct
Ser

aca
Thr

att
Ile

cag
Gln

gta
val
113

Gln
Gly
Thr
Asp
Arg

80
Gly
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3076

3124

3172

0

3220

3268

3316

3364

3412

0

3465

3525
3585
3633



Gly
Leu
val
Thr
145
Asn
Gln
Lys
Pro
Glu
225
Lys
Gly
Ile
Ile
val
305

Ser

Arg

Pro.

Ser
Thr
385
Thr
Pro
val
Ser
Lys
465
Arg
Leu
Asn
Thr
Lys
545
Ala

Lys
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Cys
Leu
val
130
Tyr
Arg
Asn
Ile
Trp
210
Ser
Ile
AsSp
Glu
Ala
290
Arg
Ser
Asp
Leu
Cys
370
Lys
Ser
Pro
Phe
Asp
450
Cys
Phe
Asp
Gly
val
530
Asp

Phe

Glu

Glu
Thr
115
Leu
Pro
Pro
Asn
Tyxr
195
val
Asp
Asp
Arg
Arg
275
Leu
Asn
Leu
Thr
Gly
355
His
Cys
val
Ser
Asn
435
Thr
Gly
Ile
Phe
val
515
Thr
Trp

Ser

His

Val
100
Ala
Leu
Leu
Ile
Trp
180
val
Leu
Glu
Thr
Ile
260
Lys
val
Leu
Val
Pro
340
Arg
Ala
Ser
Cys
Met
420
Tle
Gly
Leu
Pro
Val
500
Ser
Thr
Ala

Asn

Glu

Arg
Trp
Asp
Asn
His
165
Leu
Glu
Gly
Ser
Ile
245
Leu
Gly
Ser
Ala
Glu
325
Lys
Cys
Cys
Lys
Gln
405
Ala
Asn
Gly
Asp
Arg
485
Ser
Glu
Asp
Ser
Gly

565
Gln

Glu
Pro
Thr
Gly
150
Thr
Arg
Met
Thr
His
230
Ala
Lys
Phe
val
Met
310
vVal
Leu
Ile
Arg
Cys
390
Cys
Cys
Glu
Arg
Thr

470
His

Leu
Gln
Gln
550
Ala

Leu

Phe
Gly
Thr
135
Trp
Tyr
Thr
Lys
Cys
215
Gly
Ala
Leu
TyY
Arg
295
Phe
Arg
Tyr
Cys
Pro
375
Pro
Glu
Thr
Thr
Lys
455
Ser
Thr
val
Ser
AsSp
535
Asn

Ile

Thr

Leu
Asp
120
Thr
AsSp
Gln
Asn
Phe
200
Lys
Ile
Asp
Asn
Leu
280
val
Pro
Gly
Cys
Ser
360
Gly
Pro
Lys
Arg
Ala
440
Asp
Gln
Gly
Asn
Phe
520
Ala
Ser

Leu

Tyr

Leu
105
Cys
Val
Ala
val
Trp
185
Thr
Glu
Lys
Glu
Thr
265
Ala
Phe
AsSp
Ser
Gly
345
Thr
Phe
His
Gly
Pro
425
Leu
Leu
Cys
Leu
Tyr
505
Ser
Pro
Ile

Asp

Ser
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Gln
Ser
Leu
Ile
Cys
170
Ile
Leu
Thr
Phe
Ser
250
Glu
Phe
Tyr
Thr
Cys
330
Ala
Gly
Tyxr
Ser
Tyr
410
Pro
Ile
Thr
Glu
Ile
490
Thr
Pro

Ser

Ala

Tyxr
570
Ser

Phe
His
Gly
Thr
155
Asn
Ser
Arg
Phe
Lys
235
Phe
Ile
Gln
Lys
Ile
315
val
Asp
Tyr
Lys
Leu
395
Phe
Ser
Leu
Tyr
Asp
475
Asn
Phe
Lys
Leu
Leu
555
Glu

Thr

Gly
val
Glu
140
Glu
val
Arg
Asp
Asn
220
Pro
Thr
Arg
Asp
Lys
300
Pro
Lys
Gly
Glu
Ala
380
Thr
Arg
Ala
Glu
Ser
460
Cys
Asn
Glu
Pro
Ile
540
Ser

Ile

Arg

Phe
Ser
125
Leu
Met
Met
Asp
Cys
205
Leu
Asn
Gln
Glu
Ile
285
Cys
Arg
Ser
Asp
Glu
365
Phe
Tyr
Ala
Pro
Trp
445
val
Gly
Ser
Ile
Phe
525
Gly
Trp

Lys

Ser

Phe
110
Asn
Gly
Asp
Glu
Ala
190
Asn
Phe
Gln
Met
val
270
Gly
Pro
vVal
Ala
Trp
350
Ile
Ala
Met
Glu
Arg
430
Ser
Ile
Gly
val
Glu
510
Thr
val
Gln

Tyr

Lys

Leu
Asn
Trp
Glu
Pro
175
Ala
Ser
Tyr
Tyr
Asp
255
Gly
Ala
Phe
Asp
Glu
335
Leu
Glu
Gly
Glu
Lys
415
Asn
Pro
Cys
Gly
Ile
495
Ala
Ala
val

Ala

Tyr
575
Ala
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Pro
Gln
Lys
His
160
Asn
Gln
Ile
Met
Thr
240
Leu
Pro
Cys
Thr
Ser
320
Glu
val
Gly
Asn
Ala
400
Asp
val
Pro
Lys
Leu
480
vVal
Met
Ile
Arg
Pro
560
Glu

Pro



Ser
Ile
Glu
625
Gln
Val
Ile
Asn
Thr
705
Asp
Gly
Pro
Arg
Asn
785
Tle
Asn
Pro
Glu
Thr
865
Lys
Asn
Leu
Gly
Arg
945
Trp
Gln

Met

Lys
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vVal
Arg
610
Phe
Ile
Tle
Lys
Gly
690
Tyr
Pro
Glu
val

Asp

- 770

Ile
Gly
Sef
Arg

Asn
850

Val
Tyr
Ile
Ser
Gly
930
Lys
Glu
Asp
Gly

Glu

1010

Ile
595
val
Glu
Leu
Leu
Ala
675
His
Glu
Ser
Val
Ala
755
Phe
Ile
val
Ile
Ile
835
Gly
Ile
Leu
Leu
Arg
915
Lys
Phe
Val
val
Cys

995
Arg

Asp Lys Leu

1025

Ile Leu Val

Phe val Thr

580
Ile

Arg
Thr
val
Thr
660
Lys
Leu
Asp
Arg
Cys
740
Ile
Leu
Arg
Glu
Gln
820

Pro

Ser

Gln
Ser
Val
900
val
Ile
Ser
Met
Ile
980
Pro
Asn
Ile

Met

val

Thr
Thr
Gly
Ile
645
Leu
Met
Arg
Pro
Ile
725
Ser
Lys
Arg
Leu
Ala
805
Ala
Ala

Leu

Leu
Asp
885
Asn
Leu
Pro
Ser
Ser
965
Leu
Ala
His

Arg

Gly
Ala
Asp
630
Ala
Phe
Lys
Phe
Ser
710
Arg
Gly
Thr
Glu
Glu
790
Phe
Pro
Gly
Asp
val
870
Met
Ser
Glu
Ile
Ala
950
Tvxr
Ser

Ser

Arg

Leu
Thr
615
Glu
Thr
Phe
Ser
Pro
695
Leu
Ile
Arg
Leu
Ala
775
Gly
Cys
His
Arg

Ser
855

Gly
Gly
Asn
Asp
Arg
935
Ser
Gly

Ile

Leu

Lys
600
Gly
Thr
Ala
Leu
Glu
680
Gly
Ala
Glu
Leu
Lys
760
Ser
val
Pro
Pro
Pro
840
Phe
Met
Tyr
Leu
Asp
920
Trp
Asp
Glu
Glu

His
1000

585
Pro

VY
Ser
Ala
Ile
665
Glu
Ile
val
Arg
Lys
745
Gly
Ile
Val
Ser
val
825
val

Leu

Leu
val
val
905
Pro
Thr
Ala
Arg
Glu

985
Gln

Pro Lys Phe

1015

Asn Pro Ser Ala

1030

Pro Glu Ser Pro Gly

1045

Gly Asp Trp Leu Asp
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Ala
Ser
Asp
val
650
Thr
Lys
Lys
His
Val
730
Thr
Gly
Met
Thr
Phe
810
Pro

Met

Arg

Arg
His
890
Cys
Glu
Ala
Trp
Pro
970
Gly
Leu

Thr

Leu

Thr
Gly
Met
635
Gly
Gly
Arg
Thr
Glu
715
Ile
Pro
His
Gly
Lys
795
Leu
Gly
Ile
Lys
Gly
875
Arg
Lys
Ala
Pro
Ser
955
Tyr
Tyr
Met

Asp

His

1035

Lys
TyY
620
Ala
Gly
Arg
Arg
Tyr
700
Phe
Gly
Gly
Met
Gln
780
Arg
Arg
Gly
val

His
860

Ile
Asp
Val
Ala
Glu
940
Tyr
Trp
Arg

Leu

Tle

1020

Tyr
605
Ser
Ala
Phe
Cys
Asn
685
Ile
Ala
Ala
Lys
ASp
765
Phe
Ser
Ala
Gly
val
845
Asp
Ala
Leu
Ser
Tyr
925
Ala
Gly
Glu

Leu

His

1005

val

590
val

Gln
Glu
Thr
Gln
670
His
Asp
Lys
Gly
Arg
750
Arg
Asp
Phe
Gly
Ser
830
Glu

Gly

Ser
Ala
Asp
910
Thr
Ile
Ile
Met
Pro
990
Cys

Ser

Thr Leu Val

Glu Val Pro Glu Tyr

1050

Ser Ile Lys Met Gly

Phe
Lys
Gln
Leu
655
Trp
Leu
Pro
Glu
Glu
735
Glu
Gln
His
Pro
Phe
815
Leu

Tyr

His

Gly
Ala
895
Phe
Thr
Ala
Val
Ser
975
Ala
Trp
Phe
Glu
Pro

1055
Gln
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His
Phe
Gly
640
Leu
Tyr
Gln
Asp
Ile
720
Phe
Ile
Arg
Pro
Ala
800
Leu
Pro
Met
Phe
Met
880
Arg
Gly
Thr
Tyr
Met
960
Asn
Pro
Gln
Leu
Asp
1040

Leu

Tyr
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1060 1065 1070
Lys Asn Asn Phe Val Ala Ala Gly Phe Thr Thr Phe Asp Leu Ile Ser
1075 1080 1085 ‘
Arg Met Ser Ile Asp Asp Ile Arg Arg Ile Gly Val Ile Leu Ile Gly
1090 1095 1100

His Gln Arg Arg Ile vVal Ser Ser Ile Gln Thr Leu Arg Leu His Met
1105 1110 1115 1120
Met His Ile Gln Glu Lys Gly Phe His Val

1125 1130
<210> 53
<211> 1640
<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (42)...(1568)

<400> 53
gaggttggga aagttgctag aggcttcaga acteccagect a atg gat ccc aaa ctc 56
Met Asp Pro Lys Leu
1 5

ggg aga atg gct geg tcc ctg ctg get gtg ctg ctg ctg ctg ctg ctg 104
Gly Arg Met Ala Ala Ser Leu Leu Ala Val Leu Leu Leu Leu Leu Leu
10 15 20

gag cgc ggc atg ttc tec tca cce tece ccg cce ccg geg ctg tta gag 152
Glu Arg Gly Met Phe Ser Ser Pro Ser Pro Pro Pro Ala Leu Leu Glu
25 30 35

aaa gtc ttc cag tac att gac ctc cat cag gat gaa ttt gtg cag acg 200
Lys Val Phe Gln Tyr Ile Asp Leu His Gln Asp Glu Phe Val Gln Thr
40 45 50

ctg aag gag tgg gtg gcc atc gag age gac tct gtc cag cct gtg cct 248
Leu Lys Glu Trp Val Ala Ile Glu Ser Asp Ser Val Gln Pro Val Pro
55 60 65 :

cgc tte aga caa gag ctc ttc aga atg atg gcc gtg get gecg gac acg 296
Arg Phe Arg Gln Glu Leu Phe Arg Met Met Ala Val Ala Ala Asp Thr
70 75 80 85

ctg cag cgc ctg ggg gcce cgt gtg gee tcg gtg gac atg ggt cct cag 344
Leu Gln Arg Leu Gly Ala Arg Val Ala Ser Val Asp Met Gly Pro Gln
90 95 100

cag ctg ccc gat ggt cag agt ctt cca ata cct ccc gtc atc ctg gce 392
Gln Leu Pro Asp Gly Gln Ser Leu Pro Ile Pro Pro Val Ile Leu Ala
105 110 115

gaa ctg ggg agc gat ccc acg aaa ggc acc gtg tge ttc tac ggce cac 440
Glu Leu Gly Ser Asp Pro Thr Lys Gly Thr Val Cys Phe Tyr Gly His
120 125 130

ttg gac gtg cag cct gct gac cgg ggce gat ggg tgg ctc acg gac ccc 488
Leu Asp Val Gln Pro Ala Asp Arg Gly Asp Gly Trp Leu Thr Asp Pro
135 140 145
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tat gtg ctg acg gag gta ggc ggg aaa ctt tat gga cga gga gcg acc 536
Tyr Val Leu Thr Glu Val Gly Gly Lys Leu Tyr Gly Arg Gly Ala Thr
150 155 160 165

gac aac aaa ggc cct gtc ttg get tgg atc aat get gtg age gec tte 584
Asp Asn Lys Gly Pro Val Leu Ala Trp Ile Asn Ala Val Ser Ala Phe
170 175 180

aga gcc ctg gag caa gat ctt cct gtg aat atc aaa ttc atc att gag 632
Arg Ala Leu Glu Gln Asp Leu Pro Val Asn Ile Lys Phe Ile Ile Glu
185 190 195

ggg atg gaa gag gct gge tct gtt gee ctg gag gaa ctt gtg gaa aaa 680
Gly Met Glu Glu Ala Gly Ser Val Ala Leu Glu Glu Leu Val Glu Lys
200 205 210

gaa aag gac cga ttc tte tct ggt gtg gac tac att gta att tca gat 728
Glu Lys Asp Arg Phe Phe Ser Gly Val Asp Tyr Ile Val Ile Ser Asp
215 220 225

aac ctg tgg atc agc caa agg aag cta gca atc act tac gga acc cgg 776
Asn Leu Trp Ile Ser Gln Arg Lys Leu Ala Ile Thr Tyr Gly Thr Arg
230 235 240 245

ggg aac agc tac ttc atg gtg gag gtg aaa tgc aga gac cag gat ttt 824
Gly Asn Ser Tyr Phe Met Val Glu Val Lys Cys Arg Asp Gln Asp Phe
250 255 260

cac tca gga acc ttt ggt gge atc ctt cat gaa cta atg gct gat ctg 872
His Ser Gly Thr Phe Gly Gly Ile Leu His Glu Leu Met Ala Asp Leu
265 270 275

gtt gct ctt cte ggt age ctg gta gac tcg tct ggt cat atce ctg gte 920
val Ala Leu Leu Gly Ser Leu Val Asp Ser Ser Gly His Ile Leu Val
280 285 290

cct gga atc tat gat gaa gtg gtt cct ctt aca gaa gag gaa ata aat 968
Pro Gly Ile Tyr Asp Glu Val Vval Pro Leu Thr Glu Glu Glu Ile Asn
295 300 305

aca tac aaa gcc atc cat cta gac cta gaa gaa tac cgg aat agc agce 1016
Thr Tyr Lys Ala Ile His Leu Asp Leu Glu Glu Tyr Arg Asn Ser Ser
310 315 320 325

cgg gtt gag aaa ttt ctg ttc gat act aag gag gag att cta atg cac 1064
Arg Val Glu Lys Phe Leu Phe Asp Thr Lys Glu Glu Ile Leu Met His
330 335 340

ctc tgg agg tac cca tct ctt tct att cat ggg atc gag ggc gcg ttt 1112
Leu Trp Arg Tyr Pro Ser Leu Ser Ile His Gly Ile Glu Gly Ala Phe
345 350 355

gat gag cct gga act aaa aca gtc ata cct ggce cga gtt ata gga aaa 1160
Asp Glu Pro Gly Thr Lys Thr Val Ile Pro Gly Arg Val Ile Gly Lys
360 365 370

ttt tca atc cgt cta gtc cct cac atg aat gtg tct gcg gtg gaa aaa 1208

Phe Ser Ile Arg Leu Val Pro His Met Asn Val Ser Ala Val Glu Lys
375 380 385
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cag gtg aca cga cat ctt gaa gat gtg ttc tcc aaa aga aat agt tcc 1256
Gln Val Thr Arg His Leu Glu Asp Val Phe Ser Lys Arg Asn Ser Ser
390 395 400 405

aac aag atg gtt gtt tcc atg act cta gga cta cac ccg tgg att gca 1304
Asn Lys Met Val Val Ser Met Thr Leu Gly Leu His Pro Trp Ile Ala
410 415 420

aat att gat gac act cag tat ctc gca gca aaa aga gcg atc aga aca 1352
Asn Ile Asp Asp Thr Gln Tyr Leu Ala Ala Lys Arg Ala Ile Arg Thr
425 430 435

gtg ttt gga aca gaa cca gat atg atc cgg gat gga tcc acc att cca 1400
Val Phe Gly Thr Glu Pro Asp Met Ile Arg Asp Gly Ser Thr Ile Pro
440 445 450

att gecc aaa atg ttc cag gag atc gtc cac aag age gtg gtg cta att 1448
Tle Ala Lys Met Phe Gln Glu Ile Val His Lys Ser Val Val Leu Ile
455 460 465

ccg ctg gga gect gtt gat gat gga gaa cat tcg cag aat gag aaa atc 1496
Pro Leu Gly Ala Val Asp Asp Gly Glu His Ser Gln Asn Glu Lys Ile
470 475 480 485

aac agg tgg aac tac ata gag gga acc aaa tta ttt gect gec ttt ttc 1544
Asn Arg Trp Asn Tyr Ile Glu Gly Thr Lys Leu Phe Ala Ala Phe Phe
490 495 500

tta gag atg gcc cag ctc cat taa tcacaagaac cttctagtct gatctgatcc 1598
Leu Glu Met Ala Gln Leu His *

505
actgacagat tcacctcccc cacatcceccta gacagggatg ga 1640
<210> 54
<211> 508
<212> PRT

<213> Homo sapiens

<400> 54

Met Asp Pro Lys Leu Gly Arg Met Ala Ala Ser Leu Leu Ala Val Leu
1 5 10 15

Leu Leu Leu Leu Leu Glu Arg Gly Met Phe Ser Ser Pro Ser Pro Pro

20 25 30
Pro Ala Leu Leu Glu Lys Val Phe Gln Tyr Ile Asp Leu His Gln Asp
35 40 45
Glu Phe Val Gln Thr Leu Lys Glu Trp Val Ala Ile Glu Ser Asp Ser
50 55 60
val Gln Pro Val Pro Arg Phe Arg Gln Glu Leu Phe Arg Met Met Ala
65 70 75 80
Val Ala Ala Asp Thr Leu Gln Arg Leu Gly Ala Arg Val Ala Ser Val
85 90 95
Asp Met Gly Pro Gln Gln Leu Pro Asp Gly Gln Ser Leu Pro Ile Pro
100 105 110
Pro Val Ile Leu Ala Glu Leu Gly Ser Asp Pro Thr Lys Gly Thr Val
115 120 125
Cys Phe Tyr Gly His Leu Asp Val Gln Pro Ala Asp Arg Gly Asp Gly
130 135 140

Trp Leu Thr Asp Pro Tyr Val Leu Thr Glu Val Gly Gly Lys Leu Tyr
145 150 155 160
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Gly Arg Gly Ala Thr
165
Ala Val Ser Ala Phe
180
Lys Phe Ile Ile Glu
195
Glu Leu Val Glu Lys
210
Ile vVal Ile Ser Asp
225
Thr Tyr Gly Thr Arg
245
Arg Asp Gln Asp Phe
260
Leu Met Ala Asp Leu
275
Gly His Ile Leu Val
290
Glu Glu Glu Ile Asn
305
Tyr Arg Asn Ser Ser
325
Glu Ile Leu Met His
340
Ile Glu Gly Ala Phe
355
Arg Val Ile Gly Lys
370
Ser Ala Val Glu Lys
385
Lys Arg Asn Ser Ser
405
His Pro Trp Ile Ala
420
Arg Ala Ile Arg Thr
435
Gly Ser Thr Ile Pro
450
Ser Val val Leu Ile
465
Gln Asn Glu Lys Ile
485
Phe Ala Ala Phe Phe
500

<210> 55

<211> 3138

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (161)...(3022)

<400> 55

Asp
Arg
Gly
Glu
Asn
230
Gly
His
Val
Pro
Thr
310
Arg
Leu
Asp
Phe
Gln
390
Asn
Asn
val
Ile
Pro
470

Asn

Leu

Asn
Ala
Met
Lys
215
Leu
Asn
Ser
Ala
Gly
295
Tyr
val
Trp
Glu
Ser
375
Val
Lys
Ile
Phe
Ala
455
Leu

Arg

Glu

Lys
Leu
Glu
200
Asp
Trp
Ser
Gly
Leu
280
Ile
Lys
Glu
Arg
Pro
360
Ile
Thr
Met
Asp
Gly
440
Lys
Gly

Trp

Met

Gly Pro
170

Glu Gln

185

Glu Ala

Arg Phe
Ile Ser

Tyr Phe
250

Thr Phe

265

Leu Gly

Tyr AsSp
Ala Ile

Lys Phe
330

Tyr Pro

345

Gly Thr

Arg Leu
Arg His

Val val
410

Asp Thr

425

Thr Glu

Met Phe
Ala Vval
Asn Tyr

490

Ala Gln
505

val
Asp
Gly
Phe
Gln
235
Met
Gly
Ser
Glu
His
315
Leu
Ser
Lys
val
Leu
395
Ser
Gln
Pro
Gln
Asp
475
Ile

Leu

Leu
Leu
Ser
Ser
220
Arg
val
Gly
Leu
Val
300
Leu
Phe
Leu
Thr
Pro
380
Glu
Met
Tyr
Asp
Glu

460
Asp

Glu

His

Ala
Pro
val
205
Gly
Lys
Glu
Ile
vVal
285
val
Asp
Asp
Ser
Val
365
His
Asp
Thr
Leu
Met
445
Ile
Gly

Gly

Trp
Val
190
Ala
val
Leu
Val
Leu
270
AsSp
Pro
Leu
Thr
Ile
350
Ile
Met
Val
Leu
Ala
430
Ile
Val
Glu

Thr

Ile
175
Asn
Leu
Asp
Ala
Lys
255
His
Ser
Leu
Glu
Lys
335
His
Pro
Asn
Phe
Gly
415
Ala
Arg
His
His

Lys
495
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Asn
Ile
Glu
Tyr
Ile
240
Cys
Glu
Ser
Thr
Glu
320
Glu
Gly
Gly
val
Ser
400
Leu
Lys
Asp
Lys
Ser

480
Leu

gttttttttce ttgctectge ggagggcgec ccagecatgyg ccctcaggag ctceccctagac 60
cccgcaggac tgccctccat cccggecgee ggggcoccgec ctctgcatce cgcgggcage 120
ctgtgtgaag cggcctcceg cagcecceccegyg cccctcccee atg gag gag gag gag 175
Met Glu Glu Glu Glu
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ggg gcg gtg gcc aag gag tgg ggc acg acc ccc geg ggg cce gte tgg 223
Gly Ala Val Ala Lys Glu Trp Gly Thr Thr Pro Ala Gly Pro Val Trp
10 15 20

acc gcg gtg ttec gac tac gag gog gocg ggc gac gag gag ctg acc ctg 271
Thr Ala Val Phe Asp Tyr Glu Ala Ala Gly Asp Glu Glu Leu Thr Leu
25 30 35

cgg agg ggc gat cge gte cag gtg ctt tec caa gac tgt gcg gtg tcc 319
Arg Arg Gly Asp Arg Val Gln Val Leu Ser Gln Asp Cys Ala Val Ser
40 45 50

ggce gac gag ggc tgg tgg acc ggg cag ctc ccc age ggce cgg gtg ggce 367
Gly Asp Glu Gly Trp Trp Thr Gly Gln Leu Pro Ser Gly Arg Val Gly
55 60 65

gtc ttc ccc age aac tac gtg gcc ccc gge goce ccc get geca ccc geg 415
Val Phe Pro Ser Asn Tyr Val Ala Pro Gly Ala Pro Ala Ala Pro Ala
70 75 80 85

ggc ctc cag ctg ccc cag gag atc ccc ttc cac gag ctg cag cta gag 463
Gly Leu Gln Leu Pro Gln Glu Ile Pro Phe His Glu Leu Gln Leu Glu
90 95 100

gag atc atc ggt gtg ggg ggc ttt ggc aag gtc tat cgg gcc ctg tgg 511
Glu Ile Ile Gly Val Gly Gly Phe Gly Lys Val Tyr Arg Ala Leu Trp
105 110 115

cgt ggc gag gag gtg gca gtc aag gcc gcece cgg ctg gat cct gag aag 559
Arg Gly Glu Glu Val Ala vVal Lys Ala Ala Arg Leu Asp Pro Glu Lys
120 125 130

gac ccg gca gtg aca gcg gag cag gtg tgc cag gaa gcc cgg ctce ttt 607
Asp Pro Ala Val Thr Ala Glu Gln Val Cys Gln Glu Ala Arg Leu Phe
135 140 145

gga gcc ctg cag cac ccc aac ata att gcec ctt agg gge gecc tgce ctc 655
Gly Ala Leu Gln His Pro Asn Ile Ile Ala Leu Arg Gly Ala Cys Leu
150 155 160 165

aac ccc cca cac ctc tge cta gtg atg gag tat gcec cgg ggt ggt gca 703
Asn Pro Pro His Leu Cys Leu Val Met Glu Tyr Ala Arg Gly Gly Ala
170 175 180

ctg agce agg gtg ctg gca ggt cgc cgg gtg cca cct cac gtg ctg gtc 751
Leu Ser Arg Val Leu Ala Gly Arg Arg Val Pro Pro His Vval Leu Val
185 190 195

aac tgg gct gtg cag gtg gcc cgg ggc atg aac tac cta cac aat gat 799
Asn Trp Ala Val Gln Val Ala Arg Gly Met Asn Tyr Leu His Asn Asp
200 205 210

gce cct gtg cce atc atc cac cgg gac ctc aag tce atc aac atc ctg 847
Ala Pro Val Pro Ile Ile His Arg Asp Leu Lys Ser Ile Asn Ile Leu
215 220 225

atc ctg gag gcc ate gag aac cac aac ctc gca gac acg gtg ctc aag 895

Ile Leu Glu Ala Ile Glu Asn His Asn Leu Ala Asp Thr Val Leu Lys
230 235 240 245
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atc acg gac ttc ggc ctc gec cge gag tgg cac aag acc acc aag atg 943
Ile Thr Asp Phe Gly Leu Ala Arg Glu Trp His Lys Thr Thr Lys Met
250 255 260

age gct geg ggg acc tac gcc tgg atg geg ccg gag gtt atc cgt cte 991
Ser Ala Ala Gly Thr Tyr Ala Trp Met Ala Pro Glu Val Ile Arg Leu
265 270 275

tce cte tte tece aaa age agt gat gtc tgg age ttce ggg gtg ctg ctg 1039
Ser Leu Phe Ser Lys Ser Ser Asp Val Trp Ser Phe Gly Val Leu Leu
280 285 290

tgg gag ctg ctg acg ggg gag gtc ccc tac cgt gag atc gac gcc ttg 1087
Trp Glu Leu Leu Thr Gly Glu Val Pro Tyr Arg Glu Ile Asp Ala Leu
295 300 305

gece gtg gcg tat ggce gtg gct atg aat aag ctg acg ctg ccc att ccc 1135
Ala Vval Ala Tyr Gly Val Ala Met Asn Lys Leu Thr Leu Pro Ile Pro
310 315 320 325

tecc acg tgc ccc gag ccc ttt gece cge ctc ctg gag gaa tge tgg gac 1183
Ser Thr Cys Pro Glu Pro Phe Ala Arg Leu Leu Glu Glu Cys Trp Asp
330 335 340

cca gac ccc cac ggg cgg cca gat ttc ggt age atc ttg aag cgg ctt 1231
Pro Asp Pro His Gly Arg Pro Asp Phe Gly Ser Ile Leu Lys Arg Leu
345 350 355

gaa gtc atc gaa cag tca gcc ctg tte cag atg cca ctg gag tcec tte 1279
Glu Val Ile Glu Gln Ser Ala Leu Phe Gln Met Pro Leu Glu Ser Phe
360 365 370

cac tcg ctg cag gaa gac tgg aag ctg gag att cag cac atg ttt gat 1327
His Ser Leu Gln Glu Asp Trp Lys Leu Glu Ile Gln His Met Phe Asp
375 380 385

gac ctt cgg acc aag gag aag gag ctt cgg agc cgt gag gag gag ctg 1375
Asp Leu Arg Thr Lys Glu Lys Glu Leu Arg Ser Arg Glu Glu Glu Leu
390 395 400 405

ctg cygg gcg gca cag gag cag cgc tte cag gag gag cag ctg cgg cgg 1423
Leu Arg Ala Ala Gln Glu Gln Arg Phe Gln Glu Glu Gln Leu Arg Arg
410 415 420

cgg gag cag gag ctg gca gaa cgt gag atg gac atc gtg gaa cgg gag 1471
Arg Glu Gln Glu Leu Ala Glu Arg Glu Met Asp Ile Val Glu Arg Glu
425 430 435

ctg cac ctg ctec atg tgc cag ctg agc cag gag aag ccc cgg gtc cgce 1519
Leu His Leu Leu Met Cys Gln Leu Ser Gln Glu Lys Pro Arg Val Arg
440 445 450

aag cgc aag ggc aac ttc aaa cga gcc gtt ctc aag cta cgg gaa ggc 1567
Lys Arg Lys Gly Asn Phe Lys Arg Ala Val Leu Lys Leu Arg Glu Gly
455 460 . 465

agc agc cac atc age ctg cecc tct gge ttt gag cat aag atc aca gtc 1615

Ser Ser His Ile Ser Leu Pro Ser Gly Phe Glu His Lys Ile Thr Val
470 475 480 485
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cag gcc tct cca act ctg gat aag cgg aaa gga tcc gat ggg gcc agce 1663
Gln Ala Ser Pro Thr Leu Asp Lys Arg Lys Gly Ser Asp Gly Ala Ser
490 495 500

ccec cct gea agc ccc agc atc ate ccc cgg ctg agg gec att cge ctg 1711
Pro Pro Ala Ser Pro Ser Ile Ile Pro Arg Leu Arg Ala Ile Arg Leu
505 510 515

act ccc gtg gac tgt ggt gge age agc agt gge agc agce agt gga gga 1759
Thr Pro Val Asp Cys Gly Gly Ser Ser Ser Gly Ser Ser Ser Gly Gly
520 525 530

agt ggg aca tgg agc cgc ggt ggg ccc cca aag aag gaa gaa ctg gtc 1807
Ser Gly Thr Trp Ser Arg Gly Gly Pro Pro Lys Lys Glu Glu Leu Val
535 540 545

ggg ggc aag aag aag gga cga acg tgg ggg ccc age tcc acc ctg cag 1855
Gly Gly Lys Lys Lys Gly Arg Thr Trp Gly Pro Ser Ser, Thr Leu Gln
550 555 560 565

aag gag cgg oty gga gga gag gag agg ctg aag ggg ctg ggg gaa gga 1903
Lys Glu Arg Val Gly Gly Glu Glu Arg Leu Lys Gly Leu Gly Glu Gly
570 575 580

agc aaa cag tgg tca tca agt gcc ccc aac ctg ggc aag tcc ccc aaa 1951
Ser Lys Gln Trp Ser Ser Ser Ala Pro Asn Leu Gly Lys Ser Pro Lys
585 590 595

cac aca ccc atc gce cct gge ttt gec age ctc aat gag atg gag gag 1999
His Thr Pro Ile Ala Pro Gly Phe Ala Ser Leu Asn Glu Met Glu Glu
600 605 610

ttc gcg gag gca gag gat gga ggc agc agc gtg ccc cct tece cce tac 2047
Phe Ala Glu Ala Glu Asp Gly Gly Ser Ser Val Pro Pro Ser Pro Tyr
615 620 625

tcg acc ceg tee tac ctc teca gtg cca ctg cct gec gag ccc tcc ccyg 2095
Ser Thr Pro Ser Tyr Leu Ser Val Pro Leu Pro Ala Glu Pro Ser Pro
630 635 640 645

ggg gcg cgg geg ccg tgg gag ccg acg ccg tec geg ccc cce get cgg 2143
Gly Ala Arg Ala Pro Trp Glu Pro Thr Pro Ser Ala Pro Pro Ala Arg
650 655 660

tgg gga cac ggc goc cgg ¢gg cgce tge gac ctg geg ctg cta gge tge 2191
Trp Gly His Gly Ala Arg Arg Arg Cys Asp Leu Ala Leu Leu Gly Cys
665 670 675

gcce acg ctg ctg ggg get gtg gge ctg gge gece gac gtg gec gag gcg 2239
Ala Thr Leu Leu Gly Ala Val Gly Leu Gly Ala Asp Val Ala Glu Ala
680 685 690

cgc geg goc gac ggt gag gag cag cgg cgc tgg ctc gac gge cte tte 2287
Arg Ala Ala Asp Gly Glu Glu Gln Arg Arg Trp Leu Asp Gly Leu Phe
695 700 705

ttt ccc cgec gec gge cge tte ccg cgg gge ctc age cca ccc geg cgt 2335
Phe Pro Arg Ala Gly Arg Phe Pro Arg Gly Leu Ser Pro Pro Ala Arg

710 715 720 725
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ccc cac ggc cgc cgc gaa gac gtg gge ccc gge ctg gge ctg geg ccc 2383
Pro His Gly Arg Arg Glu Asp Val Gly Pro Gly Leu Gly Leu Ala Pro
730 735 740

tcg gece ace ctc gtg teg ctg tcg tce gtg tece gac tge aac tce acg 2431
Ser Ala Thr Leu Val Ser Leu Ser Ser Val Ser Asp Cys Asn Ser Thr
745 750 755

cgt tca ctg ctg cgce tct gac agt gac gag gcc gca ccg gcc gcg ccc 2479
Arg Ser Leu Leu Arg Ser Asp Ser Asp Glu Ala Ala Pro Ala Ala Pro
760 765 770

tcc cca cca ccc tcc cocg ccc geg CCC aca ccc acg ccc teg cce age 2527
Ser Pro Pro Pro Ser Pro Pro Ala Pro Thr Pro Thr Pro Ser Pro Ser
775 780 785

acc aac ccc ctg gtg gac ctg gag ctg gag agc ttc aag aag gac ccc 2575
Thr Asn Pro Leu Val Asp Leu Glu Leu Glu Ser Phe Lys Lys Asp Pro
790 795 800 805

cgc cag tcg cte acg ccc acce cac gte acg gect geca tge get gtg age 2623
Arg Gln Ser Leu Thr Pro Thr His Val Thr Ala Ala Cys Ala Val Ser
810 815 820

cgc ggg cac cgg cgg acg cca tcg gac ggg gcg ctg ggg cag cgg ggg 2671
Arg Gly His Arg Arg Thr Pro Ser Asp Gly Ala Leu Gly Gln Arg Gly
825 830 835

ccg ccc gag ccc gcg gge cat gge cct gge cct cgt gac ctt ctg gac 2719
Pro Pro Glu Pro Ala Gly His Gly Pro Gly Pro Arg Asp Leu Leu Asp
840 845 850

ttc cce cge ctg ccc gac ccc cag gec ctg tte cca gec cgc cgc cgg 2767
Phe Pro Arg Leu Pro Asp Pro Gln Ala Leu Phe Pro Ala Arg Arg Arg
855 860 865

cce cct gag tte cca gge cge ccc acc acc ctg acc ttt gee ccg aga 2815
Pro Pro Glu Phe Pro Gly Arg Pro Thr Thr Leu Thr Phe Ala Pro Arg
870 875 880 885

cct cgg ccg gect gec agt cge cce cge ttg gac cce tgg aaa ctg gtce 2863
Pro Arg Pro Ala Ala Ser Arg Pro Arg Leu Asp Pro Trp Lys Leu Val
890 895 900

tcc ttc ggc cgg aca ctc acc atc tcg cct ccc age agg cca gac act 2911
Ser Phe Gly Arg Thr Leu Thr Ile Ser Pro Pro Ser Arg Pro Asp Thr
905 910 915

ccg gag agc cct ggg ccc ccc age gtg cag ccc aca ctg ctg gac atg 2959
Pro Glu Ser Pro Gly Pro Pro Ser Val Gln Pro Thr Leu Leu Asp Met
920 925 930

gac atg gag ggg cag aac caa gac agc aca gtg ccc ctg tge ggg gcc 3007
Asp Met Glu Gly Gln Asn Gln Asp Ser Thr Val Pro Leu Cys Gly Ala

935 940 945
cac ggc tee cac taa ggcctgccca ccaccgcccg cctgggcage catgaatgta 3062
His Gly Ser His *
950

gcgecccagg ccctgeccca geccgecatg ccacaaggtg ggggaggccce tgggcaggat 3122
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gttcactcta tttatt 3138

<210> 56

<211> 953

<212> PRT

<213> Homo sapiens

<400> 56
Met Glu Glu Glu Glu Gly Ala Val Ala Lys Glu Trp Gly Thr Thr Pro
1 5 10 15
Ala Gly Pro Val Trp Thr Ala Val Phe Asp Tyr Glu Ala Ala Gly Asp
20 25 30
Glu Glu Leu Thr Leu Arg Arg Gly Asp Arg Val Gln Val Leu Ser Gln
35 40 45
Asp Cys Ala Val Ser Gly Asp Glu Gly Trp Trp Thr Gly Gln Leu Pro
50 55 60
Ser Gly Arg Val Gly Val Phe Pro Ser Asn Tyr Val Ala Pro Gly Ala
65 70 75 80
Pro Ala Ala Pro Ala Gly Leu Gln Leu Pro Gln Glu Ile Pro Phe His
85 90 95
Glu Leu Gln Leu Glu Glu Ile Ile Gly Val Gly Gly Phe Gly Lys Val
100 105 110
Tyr Arg Ala Leu Trp Arg Gly Glu Glu Val Ala Vval Lys Ala Ala Arg
115 120 125
Leu Asp Pro Glu Lys Asp Pro Ala Val Thr Ala Glu Gln Val Cys Gln
130 135 140
Glu Ala Arg Leu Phe Gly Ala Leu Gln His Pro Asn Ile Ile Ala Leu
145 150 155 160
Arg Gly Ala Cys Leu Asn Pro Pro His Leu Cys Leu Val Met Glu Tyr
165 . 170 175
Ala Arg Gly Gly Ala Leu Ser Arg Val Leu Ala Gly Arg Arg Val Pro
180 185 190
Pro His Val Leu Val Asn Trp Ala Val Gln Val Ala Arg Gly Met Asn
195 200 205
Tyr Leu His Asn Asp Ala Pro Val Pro Ile Ile His Arg Asp Leu Lys
210 215 220
Ser Ile Asn Ile Leu Ile Leu Glu Ala Ile Glu Asn His Asn Leu Ala
225 230 235 240
Asp Thr val Leu Lys Ile Thr Asp Phe Gly Leu Ala Arg Glu Trp His
245 250 255
Lys Thr Thr Lys Met Ser Ala Ala Gly Thr Tyr Ala Trp Met Ala Pro
260 265 270
Glu Vval Ile Arg Leu Ser Leu Phe Ser Lys Ser Ser Asp Val Trp Ser
275 280 285
Phe Gly Val Leu Leu Trp Glu Leu Leu Thr Gly Glu Val Pro Tyr Arg
290 295 300
Glu Ile Asp Ala Leu Ala Val Ala Tyr Gly Val Ala Met Asn Lys Leu
305 310 315 320
Thr Leu Pro Ile Pro Ser Thr Cys Pro Glu Pro Phe Ala Arg Leu Leu
325 330 335
Glu Glu Cys Trp Asp Pro Asp Pro His Gly Arg Pro Asp Phe Gly Ser
340 345 350
Ile Leu Lys Arg Leu Glu Val Ile Glu Gln Ser Ala Leu Phe Gln Met
355 360 365
Pro Leu Glu Ser Phe His Ser Leu Gln Glu Asp Trp Lys Leu Glu Ile
370 375 380
Gln His Met Phe Asp Asp Leu Arg Thr Lys Glu Lys Glu Leu Arg Ser
385 390 395 400
Arg Glu Glu Glu Leu Leu Arg Ala Ala Gln Glu Gln Arg Phe Gln Glu
405 410 415
Glu Gln Leu Arg Arg Arg Glu Gln Glu Leu Ala Glu Arg Glu Met Asp
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Ile
Lys
Lys
465
His
Ser
Arg
Ser
Lys
545
Ser
Gly
Gly
Asn
Pro
625
Ala
Ala
Ala
Asp
Leu
705
Ser
Leu
Asp
Ala
Thr
785
Phe
Ala
Leu
Arg
Pro
865

Thr

Pro
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Val
Pro
450
Leu
Lys
Asp
Ala
Ser
530
Glu
Ser
Leu
Lys
Glu
610
Pro
Glu
Pro
Leu
Val
690
Asp
Pro
Gly
Cys
Pro
770
Pro
Lys
Cys
Gly
Asp
850
Ala

Phe

Trp

Glu
435
Arg
Arg
Ile
Gly
Ile
515
Ser
Glu
Thr
Gly
Ser
595
Met
Ser
Pro
Pro
Leu
675
Ala
Gly
Pro
Leu
Asn
755
Ala
Ser
Lys
Ala
Gln
835
Leu
Arg

Ala

Lys

420
Arg

val
Glu
Thr
Ala
500
Arg
Gly
Leu
Leu
Glu
580
Pro
Glu
Pro
Ser
Ala
660
Gly
Glu
Leu
Ala
Ala
740
Ser
Ala
Pro
AsSp
val
820
Arg
Leu
Arg

Pro

Leu
900

Glu
Arg
Gly
val
485
Ser
Leu
Gly
val
Gln
565
Gly
Lys
Glu
Tyr
Pro
645
Arg
Cys
Ala
Phe
Arg
725
Pro
Thr
Pro
Ser
Pro
805
Ser
Gly
Asp
Arg
Arg

885
val

Leu
Lys
Ser
470
Gln
Pro
Thr
Ser
Gly
550
Lys
Ser
His
Phe
Ser
630
Gly
Trp
Ala
Arg
Phe
710
Pro
Ser
Arg
Ser
Thr
790
Arg
Arg
Pro
Phe
Pro
870

Pro

Ser

His
Arg
455
Ser
Ala
Pro
Pro
Gly
535
Gly
Glu
Lys
Thr
Ala
615
Thr
Ala
Gly
Thr
Ala
695
Pro
His
Ala
Ser
Pro
775
Asn
Gln
Gly
Pro
Pro
855
Pro

Arg

Phe

Leu
440
Lys
His
Ser
Ala
Val
520
Thr
Lys
Arg
Gln
Pro
600
Glu
Pro
Arg
His
Leu
680
Ala
Arg
Gly
Thr
Leu
760
Pro
Pro
Ser
His
Glu
840
Arg
Glu

Pro

Gly

425
Leu

Gly
Ile
Pro
Ser
505
Asp
Trp
Lys
vVal
Trp
585
Ile
Ala
Ser
Ala
Gly
665
Leu
Asp
Ala
Arg
Leu
745
Leu
Pro
Leu
Leu
Arg
825
Pro
Leu
Phe

Ala

Arg
905

Met
Asn
Ser
Thr
490
Pro
Cys
Ser
Lys
Gly
570
Ser
Ala
Glu
Tyr
Pro
650
Ala
Gly
Gly
Gly
Arg
730
val
Arg
Ser
val
Thr
810
Arg
Ala
Pro
Pro
Ala

890
Thr
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Cys
Phe
Leu
475
Leu
Ser
Gly
Arg
Gly
555
Gly
Ser
Pro
Asp
Leu
635
Trp
Arg
Ala
Glu
Arg
715
Glu
Ser
Ser
Pro
Asp
795
Pro
Thr
Gly
Asp
Gly
875

Ser

Leu

Gln
Lys
460
Pro
Asp
Tle
Gly
Gly
540
Arg
Glu
Ser
Gly
Gly
620
Ser
Glu
Arg
Val
Glu
700
Phe
AsSp
Leu
Asp
Pro
780
Leu
Thxr
Pro
His
Pro
860
Arg

Arg

Thr

Leu
445
Arg
Ser
Lys
Ile
Ser
525
Gly
Thr
Glu
Ala
Phe
605
Gly
val
Pro
Arg
Gly
685
Gln
Pro
vVal
Ser
Ser
765
Ala
Glu
His
Ser
Gly
845
Gln
Pro

Pro

Ile

430
Ser

Ala
Gly
Arg
Pro
510
Ser
Pro
Trp
Arg
Pro
590
Ala
Ser
Pro
Thr
Cys
670
Leu
Arg
Arg
Gly
Ser
750
Asp
Pro
Leu
val
Asp
830
Pro
Ala
Thr

Arg

Ser
910

Gln
val
Phe
Lys
495
Arg
Ser
Pro
Gly
Leu
575
Asn
Ser
Ser
Leu
Pro
655
Asp
Gly
Arg
Gly
Pro
735
val
Glu
Thr
Glu
Thr
815
Gly
Gly
Leu
Thr
Leu

895
Pro
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Glu
Leu
Glu
480
Gly
Leu
Gly
Lys
Pro
560
Lys
Leu
Leu
val
Pro
640
Ser
Leu
Ala
Trp
Leu
720
Gly
Ser
Ala
Pro
Ser
800
Ala
Ala
Pro
Phe
Leu
880
Asp

Pro
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Ser Arg Pro Asp Thr Pro Glu Ser Pro Gly Pro Pro Ser Val Gln Pro

915 920 925
Thr Leu Leu Asp Met Asp Met Glu Gly Gln Asn Gln Asp Ser Thr Vval
930 935 940
Pro Leu Cys Gly Ala His Gly Ser His
945 950
<210> 57
<211> 3262
<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (96)...(2039)
<400> 57
gecgeeogagee ggtttecceg ccggtgteccg agaggcgecc ccggeccggce cgcccccage 60
cccageccceeg ccgggeccecg cccceccegteg agtge atg agg ttg acg cta ctt 113
Met Arg Leu Thr Leu Leu
1 5

tgt tgc acc tgg agg gaa gaa cgt atg gga gag gaa gga agc gag ttg 161
Cys Cys Thr Trp Arg Glu Glu Arg Met Gly Glu Glu Gly Ser Glu Leu
10 15 20

cce gtg tgt gca age tge ggc cag agg atc tat gat ggc cag tac ctc 209
Pro Val Cys Ala Ser Cys Gly Gln Arg Ile Tyr Asp Gly Gln Tyr Leu
25 30 35

cag gcc ctg aac gcg gac tgg cac gca gac tge ttc agg tgt tgt gac 257
Gln Ala Leu Asn Ala Asp Trp His Ala Asp Cys Phe Arg Cys Cys Asp
40 45 50

tgc agt gecc tce ctg teg cac cag tac tat gag aag gat ggg cag ctc 305
Cys Ser Ala Ser Leu Ser His Gln Tyr Tyr Glu Lys Asp Gly Gln Leu
55 60 65 70

ttc tgc aag aag gac tac tgg gcc cge tat gge gag tce tge cat ggg 353
Phe Cys Lys Lys Asp Tyr Trp Ala Arg Tyr Gly Glu Ser Cys His Gly
75 80 85

tge tect gag caa atc acc aag gga ctg gtt atg gtg gct ggg gag ctg 401
Cys Ser Glu Gln Ile Thr Lys Gly Leu Val Met Val Ala Gly Glu Leu
90 95 100

aag tac cac ccc gag tgt ttc atc tge ctc acg tgt ggg acc ttt atc 449
Lys Tyr His Pro Glu Cys Phe Ile Cys Leu Thr Cys Gly Thr Phe Ile
105 110 115

ggt gac ggg gac acc tac acg ctg gtg gag cac tcec aag ctg tac tgce 497
Gly Asp Gly Asp Thr Tyr Thr Leu Val Glu His Ser Lys Leu Tyr Cys
120 125 130

ggg cac tgc tac tac cag act gtg gtg acc ccc gtc atc gag cag atc 545
Gly His Cys Tyr Tyr Gln Thr Val Val Thr Pro Val Ile Glu Gln Ile
135 140 145 150

ctg cct gac tcc cct gge tee cac ctg cece cac ace gtc acc ctg gtg 593
Leu Pro Asp Ser Pro Gly Ser His Leu Pro His Thr Val Thr Leu Val
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155 160 165

tce atc cca gece tca tct cat gge aag cgt gga ctt tca gtc tce att 641
Ser Ile Pro Ala Ser Ser His Gly Lys Arg Gly Leu Ser Val Ser TIle
170 175 180

gac ccc ccg cac ggc cca ccg gge tgt gge acc gag cac tca cac acc 689
Asp Pro Pro His Gly Pro Pro Gly Cys Gly Thr Glu His Ser His Thr
185 190 195

gtc cge gtc cag gga gtg gat ccg gge tge atg age cca gat gtg aag 737
Val Arg Val Gln Gly Val Asp Pro Gly Cys Met Ser Pro Asp Val Lys
200 205 210

aat tcc atc cac gtc gga gac cgg atc ttg gaa atc aat ggc acg ccc 785
Asn Ser Ile His Val Gly Asp Arg Ile Leu Glu Ile Asn Gly Thr Pro
215 220 225 230

atc cga aat gtg ccc ctg gac gag att gac ctg ctg att cag gaa acc 833
Ile Arg Asn Val Pro Leu Asp Glu Ile Asp Leu Leu Ile Gln Glu Thr
235 240 245

age cge ctg cte cag ctg acc cte gag cat gac cct cac gat aca ctg 881
Ser Arg Leu Leu Gln Leu Thr Leu Glu His Asp Pro His Asp Thr Leu
250 255 260

ggce cac ggg ctg ggg cct gag acc agce ccce ctg age tct cecg get tat 929
Gly His Gly Leu Gly Pro Glu Thr Ser Pro Leu Ser Ser Pro Ala Tyr
265 270 275

act ccc age ggg gag gcg ggce age tct gec cgg cag aaa cct gtce ttg 977
Thr Pro Ser Gly Glu Ala Gly Ser Ser Ala Arg Gln Lys Pro val Leu
280 285 290

agg agc tgc agc atc gac agg tct ccg ggce get gge tca ctg gge tece 1025
Arg Ser Cys Ser Ile Asp Arg Ser Pro Gly Ala Gly Ser Leu Gly Ser
295 300 305 310

ccg gee tcc cag cge aag gac ctg ggt cge tet gag tce ctc cge gta 1073
Pro Ala Ser Gln Arg Lys Asp Leu Gly Arg Ser Glu Ser Leu Arg Val
315 320 325

gte tge cgg cca cac cge atc tte cgg ccg tcg gac ctce ate cac ggg 1121
Val Cys Arg Pro His Arg Ile Phe Arg Pro Ser Asp Leu Ile His Gly
330 335 340

gag gtg ctg ggc aag ggc tgce ttc gge cag get atc aag gtg aca cac 1169
Glu Val Leu Gly Lys Gly Cys Phe Gly Gln Ala Ile Lys Val Thr His
345 350 355

cgt gag aca ggt gag gtg atg gtg atg aag gag ctg atc cgg ttc gac 1217
Arg Glu Thr Gly Glu Val Met Val Met Lys Glu Leu Ile Arg Phe Asp
360 365 370

gag gag acc cag agg acg ttc ctc aag gag gtg aag gtc atg cga tgce 1265
Glu Glu Thr Gln Arg Thr Phe Leu Lys Glu Val Lys Val Met Arg Cys
375 380 385 390

ctg gaa cac ccc aac gtg ctc aag ttc atc ggg gtg ctc tac aag gac 1313

Leu Glu His Pro Asn Val Leu Lys Phe Ile Gly Val Leu Tyr Lys Asp
395 400 405
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aag agg ctc aac ttc atc act gag tac atc aag ggc ggc acg ctc cgg 1361
Lys Arg Leu Asn Phe Ile Thr Glu Tyr Ile Lys Gly Gly Thr Leu Arg
410 415 420

ggc atc atc aag age atg gac agc cag tac cca tgg agc cag aga gtg 1409
Gly Ile Ile Lys Ser Met Asp Ser Gln Tyr Pro Trp Ser Gln Arg Val
425 430 435

agc ttt gcc aag gac atc gca tca ggg atg gec tac cte cac tce atg 1457
Ser Phe Ala Lys Asp Ile Ala Ser Gly Met Ala Tyr Leu His Ser Met
440 445 450

aac atc atc cac cga gac ctc aac tcc cac aac tgce ctg gtc cgc gag 1505
Asn Ile Ile His Arg Asp Leu Asn Ser His Asn Cys Leu Val Arg Glu
455 460 465 470

aac aag aat gtg gtg gtg gct gac ttc ggg ctg gcg cgt ctc atg gtg 1553
Asn Lys Asn Val val Val Ala Asp Phe Gly Leu Ala Arg Leu Met Val
475 480 485

gac gag aag act cag cct gag ggc ctg cgg agc ctc aag aag cca gac 1601
Asp Glu Lys Thr Gln Pro Glu Gly Leu Arg Ser Leu Lys Lys Pro Asp
490 495 500

cgc aag aag cgc tac acc gtg gtg gge aac ccc tac tgg atg gca cct 1649
Arg Lys Lys Arg Tyr Thr Val Val Gly Asn Pro Tyr Trp Met Ala Pro
505 510 515

gag atg atc aac ggc cgc agc tat gat gag aag gtg gat gtg ttec tcc 1697
Glu Met Ile Asn Gly Arg Ser Tyr Asp Glu Lys Val Asp Val Phe Ser
520 525 530

ttt ggg atc gtc ctg tge gag atc atc ggg cgg gtg aac gca gac cct 1745
Phe Gly Ile Val Leu Cys Glu Ile Ile Gly Arg Val Asn Ala Asp Pro
535 540 545 550

gac tac ctg ccec cge acc atg gac ttt gge ctc aac gtg cga gga ttc 1793
Asp Tyr Leu Pro Arg Thr Met Asp Phe Gly Leu Asn Val Arg Gly Phe
555 560 565

ctg gac cgc tac tge ccc cca aac tgce ccc ceg age tte tte cce atc 1841
Leu Asp Arg Tyr Cys Pro Pro Asn Cys Pro Pro Ser Phe Phe Pro Ile
570 575 580

acc gtg cgc tgt tgc gat ctg gac ccc gag aag agg cca tcc ttt gtg 1889
Thr Val Arg Cys Cys Asp Leu Asp Pro Glu Lys Arg Pro Ser Phe Val
585 590 595

aag ctg gaa cac tgg ctg gag acc ctc cgc atg cac ctg gcc ggc cac 1937
Lys Leu Glu His Trp Leu Glu Thr Leu Arg Met His Leu Ala Gly His
600 605 610

ctg cca ctg ggc cca cag ctg gag cag ctg gac aga ggt ttc tgg gag 1985
Leu Pro Leu Gly Pro Gln Leu Glu Gln Leu Asp Arg Gly Phe Trp Glu
615 620 625 630

acc tac cgg cgc ggc gag agc gga ctg cct gee cac cct gag gte cce 2033

Thr Tyr Arg Arg Gly Glu Ser Gly Leu Pro Ala His Pro Glu Val Pro
635 640 645

- 130 -



WO 03/073983

PCT/US03/04816

gac tga gccagggcca ctcagctgcec cctgtcccca cctetggaga atccaccccece 2089
Asp *
accagattce tccgegggag gtggecctca getgggacag tggggaccca ggettcteoct 2149
cagagccagg ccctgacttg cctteteccca ccecegtggac cgecttccect gecttcectcecte 2209
tgeegtggee cagagcegge ccagcectgcac acacacacca tgctctcgece ctgectgtaac 2269
ctetgtettg gecagggetgt ccectettge ttctecttge atgagectgga gggectgtgt 2329
gagttacgce ccttteccaca cgecgetgec ccagcaacce tgttcacget ccacctgtet 2389
ggtccatage tccctggagg ctgggccagg aggcagectce cgaaccatgce cccatataac 2449
gcecttgggtge gtgggaggge gcacatcagg gcagaggceca agttccaggt gtctgtgtte 2509
ccaggaacca aatggggagt ctggggccceg ttttcecccee agggggtgtce taggtagcaa 2569
caggtatcga ggactctcca aaccecccaaa gcagagagag ggctgatccce atggggegga 2629
ggtceccagt ggctgagcaa acagcccecctt ctetegettt gggtcettttt tttgtttett 2689
tettaaagee actttagtga gaagcaggta ccaagectca gggtgaaggg ggtcccttga 2749
gggagegtgg agctgeggtyg ccctggecgg cgatggggag gagecggcete cggcagtgag 2809
aggataggca cagtggaccg ggcaggtgte caccagcage tcagcccctg cagtcatctce 2869
agagccectt ceccgggecte teccceccaagg cteccctgece ctcecctcatge ccctetgtee 2929
tetgegtttt ttctgtgtaa tctatttttt aagaagagtt tgtattattt tttcatacgg 2989
ctgecagcage agctgecagg ggcttgggat tttatttttg tggcgggcgg gggtgggagg 3049
gccattttgt cactttgecet cagttgagca tctaggaagt attaaaactg tgaagcecttte 3109
tcagtgcact ttgaacctgg aaaacaatcc caacaggccce gtgggaccat gacttaggga 3169
ggtgggacce acccacccce atccaggaac cgtgacgtcc aaggaaccaa acccagacgce 3229
agaacaataa aataaattcc gtactcccca ccc 3262
<210> 58
<211> 647
<212> PRT
<213> Homo sapiens
<400> 58
Met Arg Leu Thr Leu Leu Cys Cys Thr Trp Arg Glu Glu Arg Met Gly
1 5 10 15
Glu Glu Gly Ser Glu Leu Pro Val Cys Ala Ser Cys Gly Gln Arg Ile
20 25 30
Tyr Asp Gly Gln Tyr Leu Gln Ala Leu Asn Ala Asp Trp His Ala Asp
35 40 45
Cys Phe Arg Cys Cys Asp Cys Ser Ala Ser Leu Ser His Gln Tyr Tyr
50 55 60
Glu Lys Asp Gly Gln Leu Phe Cys Lys Lys Asp Tyr Trp Ala Arg Tyr
65 70 75 80
Gly Glu Ser Cys His Gly Cys Ser Glu Gln Ile Thr Lys Gly Leu Val
85 90 95
Met Val Ala Gly Glu Leu Lys Tyr His Pro Glu Cys Phe Ile Cys Leu
100 105 110
Thr Cys Gly Thr Phe Ile Gly Asp Gly Asp Thr Tyr Thr Leu Val Glu
115 120 125
His Ser Lys Leu Tyr Cys Gly His Cys Tyr Tyr Gln Thr Val Val Thr
130 135 140
Pro Val Ile Glu Gln Ile Leu Pro Asp Ser Pro Gly Ser His Leu Pro
145 150 155 160
His Thr val Thr Leu Val Ser Ile Pro Ala Ser Ser His Gly Lys Arg
165 170 175
Gly Leu Ser Val Ser Ile Asp Pro Pro His Gly Pro Pro Gly Cys Gly
180 185 190
Thr Glu His Ser His Thr Val Arg Val Gln Gly vVal Asp Pro Gly Cys
195 200 205
Met Ser Pro Asp Val Lys Asn Ser Ile His Val Gly Asp Arg Ile Leu
210 215 220
Glu Ile Asn Gly Thr Pro Ile Arg Asn Val Pro Leu Asp Glu Ile Asp
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225 230 235 240
Leu Leu Ile Gln Glu Thr Ser Arg Leu Leu Gln Leu Thr Leu Glu His
245 250 255
Asp Pro His Asp Thr Leu Gly His Gly Leu Gly Pro Glu Thr Ser Pro
260 265 270
Leu Ser Ser Pro Ala Tyr Thr Pro Ser Gly Glu Ala Gly Ser Ser Ala
275 280 285
Arg Gln Lys Pro Val Leu Arg Ser Cys Ser Ile Asp Arg Ser Pro Gly
290 295 300
Ala Gly Ser Leu Gly Ser Pro Ala Ser Gln Arg Lys Asp Leu Gly Arg
305 310 315 320
Ser Glu Ser Leu Arg Val Val Cys Arg Pro His Arg Ile Phe Arg Pro
325 " 330 335
Ser Asp Leu Ile His Gly Glu Val Leu Gly Lys Gly Cys Phe Gly Gln
340 345 350
Ala Ile Lys Val Thr His Arg Glu Thr Gly Glu Val Met Val Met Lys
355 360 365
Glu Leu Ile Arg Phe Asp Glu Glu Thr Gln Arg Thr Phe Leu Lys Glu
370 375 380
Val Lys Val Met Arg Cys Leu Glu His Pro Asn Val Leu Lys Phe Ile
385 390 395 400
Gly Val Leu Tyr Lys Asp Lys Arg Leu Asn Phe Ile Thr Glu Tyr Ile
405 410 415
Lys Gly Gly Thr Leu Arg Gly Ile Ile Lys Ser Met Asp Ser Gln Tyr
420 425 430
Pro Trp Ser Gln Arg Val Ser Phe Ala Lys Asp Ile Ala Ser Gly Met
435 440 445
Ala Tyr Leu His Ser Met Asn Ile Ile His Arg Asp Leu Asn Ser His
450 455 460
Asn Cys Leu Val Arg Glu Asn Lys Asn Val Val Val Ala Asp Phe Gly
465 470 475 480
Leu Ala Arg Leu Met Val Asp Glu Lys Thr Gln Pro Glu Gly Leu Arg
485 490 495
Ser Leu Lys Lys Pro Asp Arg Lys Lys Arg Tyr Thr Val vVal Gly Asn
500 505 510
Pro Tyr Trp Met Ala Pro Glu Met Ile Asn Gly Arg Ser Tyr Asp Glu
515 520 525
Lys Val Asp Val Phe Ser Phe Gly Ile Val Leu Cys Glu Ile Ile Gly
530 535 540
Arg Val Asn Ala Asp Pro Asp Tyr Leu Pro Arg Thr Met Asp Phe Gly
545 550 555 560
Leu Asn Val Arg Gly Phe Leu Asp Arg Tyr Cys Pro Pro Asn Cys Pro
565 570 575
Pro Ser Phe Phe Pro Ile Thr Val Arg Cys Cys Asp Leu Asp Pro Glu
580 585 590
Lys Arg Pro Ser Phe Val Lys Leu Glu His Trp Leu Glu Thr Leu Arg
595 600 605
Met His Leu Ala Gly His Leu Pro Leu Gly Pro Gln Leu Glu Gln Leu
610 615 620
Asp Arg Gly Phe Trp Glu Thr Tyr Arg Arg Gly Glu Ser Gly Leu Pro
625 630 635 640
Ala His Pro Glu Val Pro Asp
645

<210> 59

<211> 3650

<212> DNA

<213> Homo sapiens

<220>
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<221> CDS
<222> (118)...(2013)

<400> 59
cggcggecge ggatcccgge ggcgatccga cctcocgcagtc tccccaggtce cgecagcecage 60
cggttcagee agaatactgg gatcttcagt ggcaggagga gtaatcagaa gacggag atg 120
Met
1

aat ttt aac act att ttg gag gag att ctt att aag agg tca cag cag 168
Asn Phe Asn Thr Ile Leu Glu Glu Ile Leu Ile Lys Arg Ser Gln Gln

aaa aag aag aca tcg ccc tta aac tac aaa gag aga ctt ttt gta ctt 216
Lys Lys Lys Thr Ser Pro Leu Asn Tyr Lys Glu Arg Leu Phe Val Leu
20 25 30

aca aag tcc atg cta acc tac tat gag ggt cga gca gag aag aaa tac 264
Thr Lys Ser Met Leu Thr Tyr Tyr Glu Gly Arg Ala Glu Lys Lys Tyr
35 40 45

aga aag ggg ttt att gat gtt tca aaa atc aag tgt gtg gaa ata gtg 312
Arg Lys Gly Phe Ile Asp Val Ser Lys Ile Lys Cys Val Glu Ile Val
50 55 60 65

aag aat gat gat ggt gtc att ccc tgt caa aat aag tat cca ttt cag 360
Lys Asn Asp Asp Gly Val Ile Pro Cys Gln Asn Lys Tyr Pro Phe Gln
70 75 80

gtt gtt cat gat gct aac aca ctt tac att ttt gca cct agt cca caa 408
Val val His Asp Ala Asn Thr Leu Tyr Ile Phe Ala Pro Ser Pro Gln
85 90 95

agc agg gac ctg tgg gty aag aag tta aaa gaa gaa ata aag aac aac 456
Ser Arg Asp Leu Trp Val Lys Lys Leu Lys Glu Glu Ile Lys Asn Asn
100 105 110

aat aat att atg att aaa tat cat cct aaa ttc tgg aca gat gga agt 504
Asn Asn Ile Met Ile Lys Tyr His Pro Lys Phe Trp Thr Asp Gly Ser
115 120 125

tat cag tgt tgt aga caa act gaa aaa tta gca ccc gga tgt gaa aaa 552
Tyr Gln Cys Cys Arg Gln Thr Glu Lys Leu Ala Pro Gly Cys Glu Lys
130 135 140 145

tac aat ctt ttt gag agc agt ata aga aaa gca cta cct cca gca cca 600
Tyr Asn Leu Phe Glu Ser Ser Ile Arg Lys Ala Leu Pro Pro Ala Pro
150 155 160

gaa aca aag aag cga agg cct ccc cca cca att cca cta gaa gaa gaa 648
Glu Thr Lys Lys Arg Arg Pro Pro Pro Pro Ile Pro Leu Glu Glu Glu
165 170 175

gat aat agt gaa gaa atc gtt gta gcc atg tat gat ttc caa gca gca 696
Asp Asn Ser Glu Glu Ile Val Vval Ala Met Tyr Asp Phe Gln Ala Ala
180 185 190

gaa gga cat gat ctc aga tta gag aga ggc caa gag tat ctc att tta 744

Glu Gly His Asp Leu Arg Leu Glu Arg Gly Gln Glu Tyr Leu Ile Leu
195 200 205
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gaa aag aat gat gtg cat tgg tgg aga gca aga gat aaa tat ggg aat 792
Glu Lys Asn Asp Val His Trp Trp Arg Ala Arg Asp Lys Tyr Gly Asn
210 215 220 225

gaa gga tat atc cca agt aat tac gta acg gga aag aaa tca aac aac 840
Glu Gly Tyr Ile Pro Ser Asn Tyr Val Thr Gly Lys Lys Ser Asn Asn
230 235 240

tta gat caa tat gaa tgg tat tgc aga aat atg aat aga agc aag gca 888
Leu Asp Gln Tyr Glu Trp Tyr Cys Arg Asn Met Asn Arg Ser Lys Ala
245 250 255

gag caa ctc ctc cgc agt gaa gat aaa gaa ggt ggt ttt atg gta agg 936
Glu Gln Leu Leu Arg Ser Glu Asp Lys Glu Gly Gly Phe Met Val Arg
260 265 270

gat tcc agt caa cca ggc ttg tac aca gtc tcc ctt tat acc aag ttt 984
Asp Ser Ser Gln Pro Gly Leu Tyr Thr Val Ser Leu Tyr Thr Lys Phe
275 280 285

gga gga gaa ggt tca tcg ggt ttt agg cat tat cat ata aag gaa aca 1032
Gly Gly Glu Gly Ser Ser Gly Phe Arg His Tyr His Ile Lys Glu Thr
290 295 300 305

aca aca tct cca aag aag tat tac cta gct gaa aaa cat gct ttt ggc 1080
Thr Thr Ser Pro Lys Lys Tyr Tyr Leu Ala Glu Lys His Ala Phe Gly
310 315 320

tcc att cct gag att att gaa tat cat aag cac aat gca gca gga ctt 1128
Ser Ile Pro Glu Ile Ile Glu Tyr His Lys His Asn Ala Ala Gly Leu
325 330 335

gtc acc agg ctt cgg tac cca gtt agt gtg aaa ggg aag aat gca ccc 1176
Val Thr Arg Leu Arg Tyr Pro Val Ser Val Lys Gly Lys Asn Ala Pro
340 345 350

acc act gca gga ttc agc tat gag aaa tgg gag att aac cct tca gaa 1224
Thr Thr Ala Gly Phe Ser Tyr Glu Lys Trp Glu Ile Asn Pro Ser Glu
355 360 365

ctg acc ttt atg agg gaa ttg gga agt gga ctg ttt gga gtg gtg agg 1272
Leu Thr Phe Met Arg Glu Leu Gly Ser Gly Leu Phe Gly Val Val Arg
370 375 380 385

ctt ggc aaa tgg cga gcc cag tac aaa gtc gca atc aaa gct att cgg 1320
Leu Gly Lys Trp Arg Ala Gln Tyr Lys Val Ala Ile Lys Ala Ile Arg
390 395 400

gaa ggt gca atg tgc gag gag gac ttt ata gaa gaa gct aaa gtg atg 1368
Glu Gly Ala Met Cys Glu Glu Asp Phe Ile Glu Glu Ala Lys Val Met
405 410 415

atg aag ctg aca cac ccg aag tta gtg cag ctt tat ggt gtg tgc acc 1416
Met Lys Leu Thr His Pro Lys Leu Val Gln Leu Tyr Gly Vval Cys Thr
420 425 430

cag cag aaa cca ata tac att gtt act gag ttc atg gaa agg ggc tgc 1464

Gln Gln Lys Pro Ile Tyr Ile Val Thr Glu Phe Met Glu Arg Gly Cys
435 440 445

- 134 -



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

