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[ Ala Gly, Bet

[

[ Arg His, Lys

[ Asn Asp, Gln, His

[

[ Asp Asn, Glu

[

[ Cys Ala, Ser

[ GIn Asn, Glu, His

[

r Glu Asp, Gln, His

"Gy Ala

[

[ His Asn, Arg, Gln, Glu

[

[ Ile Leu, Val

[ Leu Ile, Val

[

[ Lys Arg, Gln, Glu

[ Met Leu, Ile

[

[ Phe His, Met, Leu, Trp, Tyr

[

. Ser Cys, Thr

[ Thr Ser, Val

[

[ Trp Phe, Tyr

[ Tyr His, Phe, Trp

[

[ Val Ile, Leu, Thr

[
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Matrix:BLOSUM62

Reward for match: 1

Penalty for mismatch: -2

Open Gap:5 K TF Extension Gap : ~F /L7 ¢ 2

Gap x drop-off: 50

Expect: 10

Word Size: 11

Filter:on
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Matrix’ BLOSUMG2
Open Gap:11 U Extension Gap ; 1 penalty

Gap x drop-off: 50

Word Size: 3

Filter:on
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3 code GCREC:. The invention also provides expression vectors, host cells, antibodies, agonists, and antagonists. The invention also

provides methods for diagnosing, treating, or preventing disorders

with aberrant expression of GCREC.
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G-PROTEIN COUPLED RECEPTORS

TECHNICAL FIELD
This invention refates to nucleic acid and amino acid sequences of G-protejn coupled receptors
and to the use of these seq in the di is, t \ent, and prevention of cell profiferative,
nenrological, cardiovascular, i inal i finflammatory, and bolic disorders, and

viral infections, and in the assessment of the effects of exogenous cornpounds on the expression of
nucleic acid and amino acid sequences of G-protein coupled receptors. The present invention further
relates to the use of specific G-protein coupled receptars to identify molecules that are involved in
modulating taste or olfactory sensation.

BACKGROUND OF THE INVENTION

Signal transduction is the general process by which cells respond to extracellular signals.
Signal transduction across the plasma merobrane begins with the binding of a signal molecule, e.g., a
hormone, nenrotransmitter, or growth factor, to a cell membrane receptor. The receptor, thus
activated, triggers an intracellular bjechemical cascade that ends with. the activation of an intraceliular
target molecule, such as a transcription factor. This process of signal transduction regulates all types
of cell functions including cell proliferation, differentiation, and gene transcription. The G-protein
coupled receptors (GPCRs), enceded by one of the largest families of genes yet identified, play a
central role in the transduction of extracellular signals across the plasma membrane. GPCRs have a

proven history of being successful therapeutic targets.

GPCRs are integral membrane proteins characterized by the p of seven hydrophobi

P

transmembrane domains which together form a bundle of antiparalle]l alpha (o) helices. GPCRs range
in size from. under 400 to over 1000 amino acids (Strosberg, A.D. (1991) Bur. J. Biochem. 196:1—10;
Coughlin, SR. (1994) Curr. Opin. Cell Biol. 6:191-197). The amino-termimus of a GPCR is
extracelinlar, is of variable length, and is often glycosylated. The carboxy-terminus is cytoplasmic and
generally phosphorylated. Extracellular loops alternate with intracellular loops and link the
transmembrane domains. Cysteine disuifide bridges linking the second and third extraceltular loaps
may interact with agonists and antagonists. The most conserved domains of GPCRs are the

1

transmembrane domains and the first two cytoplasmic loops. The tr

1

domains account, in

part, for structural and functional features of the receptor. In most cases, the bundle of o helices
forms a ligand-binding pocket. The extracellular N-terminal segment, or one or more of the three
extracellilar loops, may also participate in ligand binding. Ligand binding activates the receptor by
inducing a conformational change in intracellular portions of the receptor. In furn, the large, third
intraceltular loop of the activated receptor interacts with a heterotrimeric guanine nucleotide binding

1
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(G) protein complex which mediates further intracellular signaling activities, including the activation of

second messengers such as cyclic AMP (cAMP), phospholipase C, and inositol triphosphate, and the
interaction of the activated GPCR with ion channe] proteins. (See, e.g., Watson, S, and S. Arkinstall
(1994) The G-protein Linked Receptor Facts Book, Academic Press, San Diego CA, pp. 2-6;
Bolander, F.F. (1994) Molecular Endocrinology, Academic Press, San Diego CA, pp. 162-176;
Baldwin, J.M. (1994) Curr. Opin. Cell Biol. 6:180-190.)

GPCRs include receptors for sensory signal mediators (e.g., light and olfactory stimulatory
molecules); adenosine, y-aminobutyric acid (GABA), hepatocyte growth factor, melanocortins,

Tk

neuropeptide Y, opioid peptides, opsins, in, inins, vasoactive intestinal polypeptide

1

family, and vasopressin; biogenic amines (e.g., dopamine, epinephrine and inephrine, }

P

ghutamate (metabotropic effect), acetylcholine (muscarinic effect), and serotonin); chemokines; lipic

di dins and ids, platelet activating factor, and

of inf ion (e.g., pr P
leukotrienes); and peptide hormones (e.g., bombesin, bradykinin, calcitonin, C5a anaphylatoxin,
endothelin, follicle-stimulating hormone (FSH), gonadotropic-releasing hormone (GuRH), neurokinin,
thyrotropin-releasing hormone (TRH), and oxytocin). GPCRs which act as receptors for stinmli that
have yet to be identified are known as orphan receptors.

The diversity of the GPCR. family is further increased by alterpative splicing. Many GPCR
genes contain introns, and there are currently over 30 such receptors for which splice variants have
been identified. The largest sumber of vartiations are at the protein C-terminus, N-terminal and
cytoplasmic loop variants are also frequent, while variants in the extracellular Ioops or transmembrane
domains are less common. Somne receptors have more than ope site at which variance can occur.

The splice variants appear to be functionally distinct, based upon observed differences in distribution,
signaling, coupling, regulation, and ligand binding profiles (Kilpatrick, G.J. et al. (1999) Trends
Pharmacol. Sci. 20:294-301).

GPCRs can be divided into three major subfamilies: the thodopsin-like, secretin-like, and

metabotropic glutamate receptor subfamilies. Members of these GPCR subfamilies share similar

functions and the ch; istic seven fr yrane structure, but have divergent amino acid

sequences. The largest family consists of the thodopsin-like GPCRs, which transmit diverse
extracellular signals including hormones, neurotransmitters, and light. Rhodopsin is a photosensitive
GPCR found in animal retinas. In vertebrates, thodopsin molecules are embedded in membranous
stacks found in photoreceptor (rod) cells. Each rthodopsin malecule responds to a photon. of light by
triggering a decrease in cGMP levels which Ioads to the closure of plasma membrane sodinm
channels. In this manner, a visual signal is converted to a neural impulse. Other thodopsin-like

GPCRs are directly involved in responding to neurotr i These GPCRs include the receptors
for adrenaline (adrenergic receptors), acetylcholine (xor inic receptors), ad ine, galanin, and
2
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glutamate (N-methyl-D-aspartate/NMDA receptors). (Reviewed in Watson, S. and S. Arkinstall

(1994) The G-Protein Linked Receptor Facts Book, Academic Press, San Diego CA, pp. 7-9, 19-22,
3235, 130-131, 214-216, 221-222; Habext-Ortoli, E. et al. (1994) Proc. Natl. Acad. Sci. USA 91:9780-
9783.)

The galanin receptors mediate the activity of the neuroendocrine peptide galanin, which
inhibits secretion of insulin, acetylcholine, serotonin and noradrenaline, and stimulates prolactin and
growth hormone release. Galanin receptors are involved in feeding disorders, pain, depression, and
Alzheimer’s disease (Kask, K. et al. (1997) Life Sci. 60:1523-1533). Other nervous system.
rhodopsin-Tike GPCRs include a growing family of teceptors for lysophosphatidic acid and other
Iysophospholipids, which appear to have roles in development and neuropathology (Chun, J. et al.
(1999) Cell Biochem. Biophys. 30:213-242).

The Jargest subfamily of GPCRs, the olfactory receptors, are also members of the shodopsin-
like GPCR family. These recet function by ducing odorant signals. Numerous distinct
olfactory

:ptors are required to distinguish different odors. Bach olfactory sensory neuron

expresses only one type of olfactory receptor, and distinet spatial zones of neurons expressing distinct
receptors are found in nasal p For le, the RAlc ptor, which was isolated from a

rat brain library, has been shown to be hmmod in expression to very distinct regions of the brain and a
defined zone of the olfactory epithelium (Raming, K. et al. (1998) Receptors Channels 6:141-151).
However, the expression of olfactory-like receptors is not confined to olfactory tissues. For example,
three rat genes encoding olfactory-like receptors having typical GPCR characteristics showed
expression patterns not only in taste and olfactory tissue, but alse in male reproductive tissue (Thomas,
M.E. et al. (1996) Gene 178:1-5).

Members of the secretin-like GPCR subfamily have as their ligands peptide hormones such as
secretin, calcitonin, glicagon, growth hormone-releasing hormone, parathyroid hormone, and

vasoactive intestinal peptide. For le, the secretin recep ponds to secretin, a peptide

P

Thormone that stimulates the secretion of enzymes and ions in the pancreas and small intestine
(Watson, supra, pp. 278-283). Secretin receptors are about 450 amino acids in length and are found in
the plasma membrane of gastrointestinal cells. Binding of secrefin to its receptor stimulates the
production of cAMP.

Examples of secretin-like GPCRs implicated in inflammation and the imtoune response include
the EGF module~-containing, mucin-like hormone receptor (Emr1) and CD97 receptor proteins. These
GPCRs are members of the recently characterized EGF-TM7 receptors subfamily. These seven

fransmembrane hormone receptors exist as heterodimers in vivo and contain between three and seven

potential calcium-binding EGF-like motifs. CD97 is predominantly expressed in leukocytes and is
markedly upregnlated on activated B and T cells (McKnight, A.J. and S. Gordon (1998) I. Leukoc.

3

3
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Biol. 63:271-280).
The third GPCR subfamily is the metabotropic gh receptor family. Glutamate is the

major excitatory neurotransmitter in the central nervous system. The metabotropic glhitamate
receptors modulate the activity of intracellular effectors, and are involved in long-term potentiation
(Watson, supra, p.130). The Ca*-sensing receptor, which senses changes in the extracellular
concentration of calcium jons, has a Jarge extracellular domain including clusters of acidic amino acids
which may be involved in calcivm binding. The metabotropic ghitamate receptor family also includes
pheromone receptors, the GABA,, receptors, and the taste receptors.

Other subfamilies of GPCRs include two groups of chemoreceptor genes found in the
nematodes Caenorhabditis elegans and Caenorhabditis briggsae, which are distantly related to the
mammalian olfactory receptor genes. The yeast pheromone receptors STE2 and STE3, involved in
the response to mating factors on the cell membrane, have their own seven-transmembrane signature,
as do the cAMP receptors from the slime mold Dictyostelium discoidenm, which are thought to
regulate the aggregation of individual cells and control the expression of numerous developtentally-
regnlated genes.

GPCR mutations, which may cause Joss of function or constitutive activation, have been

d with human dis (Coughlin, snpra). For instance, retinitis pigmentosa may

arise from mutations in the rhodoﬁsin gene. Furthermore, somatic activating mutations in the
thyrotropin receptor have beeﬁ reported fo cause hyperfunctioning thyroid adenomas, suggesting that
certain GPCRs susceptible to constitutive activation may behave as protooncogenes (Parma, I. et al
(1993) Nature 365:649-651). GPCR receptors for the following ligands also contain mutations

associated with human disease: luteinizing hormone (precocious puberty); vasopressin V, (X-linked

pl ic di ); gl (diat and hypertension); calcium (hyperparathyroidism,

hypocalcuria, hypercalcemia); parathyroid hormone (short limbed dwarfism); B;-adrenoceptor

(obesity, nop-insulin-dependent diabetes mellitus); growth hormone releasing hormone (dwarfism); and
adrenocorticotropin (gincocorticaid deficiency) (Wilsom, S. et al. (1998) Br. J. Pharmocol. 125:1387-
1392, Stadel, J.M. et al. (1997) Trends Pharmacol Sci. 18:430-437). GPCRs are also involved in
depression, schizopbrenia, slecplessness, hypertension, anxiety, stress, renal failure, and several
cardiovascular disorders (Horn, F. and G. Viiend (1998) J. Mol. Med. 76:464-468).

In addition, within the past 20 yoars several nndred new drugs have been recognized that are
directed towards activating or inhibiting GPCRs. The therapentic targets of these drgs span a wide
range of diseases and disorders, including cardiovascular, gastrointestinal, and central nervous system
disoxders as well as cancer, osteoporosis and endometriosis (Wilson, supra; Stadel, supra). For
example, the dopamine agonist L-dopa is used to treat Parkinson’s disease, while a dopamine

antagonist is used to treat schizophrenia and the early stages of Huntington’s disease. Agonists and

4
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antagonists of adrenoceptors have been used for the treatment of asthma, high blood pressure, other

cardiovascular disorders, and anxiety; mmscarinic agonists are used in the treatment of glaucoma and
tachycardia; serotonin SHT1D antagonists are used against migraine; and histarine HI antagonists
are used against allergic and anaphylactic reactions, hay fever, itching, and motion sickness (Horm,
supra).

Recent research suggesis potential future therapeutic uses for GPCRs in the treatment of

tabolic disorders including diabetes, obesity, and osteoporosis. For example, mutant V2 vasopressin

receptors causing nephrogenic diabetes conld be fumctionally rescued in vitro by co-expression of a C-

terminal V2 ptor peptide spanning the region ining the mutations. This result suggests a
possible nove] strategy for discase treatment (Schoneberg, T. et al. (1996) EMBO I. 15:1283-1291).
Mutations in melanocortin-4 receptor (MCAR) are implicated in uman weight regulation and obesity.
As with the vasopressin V2 receptor mutants, these MC4R mutants are defective in trafficking to the
plasma membrane (Ho, G. and R.G. MacKenzie (1999) . Biol Chem. 274:35816-35822), and thus
might be treated with a similar strategy. The type 1 receptor for parathyroid hormone (PTH) is a
GPCR that mediates the PTH-dependent regnlation of calcium homeostasis in the bloodstream. Stndy

of PTH/receptor interactions may enable the development of novel PTH receptor ligands for the
of osteoporosis (M di, M. et al (1999) Am. J. Physiol. 277:F665-F675).
The chemokine receptor group of GPCRs have potential therapeutic utility in inflammation and
infectious disease. (For review, see Locaii, M. and P.M. Murphy (1999) Apnu. Rev. Med, 50:425-
440.) Chemokines are small polypeptides that act as intracellnlar signals in the regulation of leukocyte

trafficking, hematopoiesis, and angiogenesis. Targeted disruption of various chemokine receptors in

PR ST o

and in i ne

mice indj that these play roles in p

P

such as multiple sclerosis. Chemoki P are also exploited by infections agents, inchiding

herpesviruses and the human inomunodeficiency virus (HIV-1) to facilitate infection. A truncated
version of chemokine receptor CCRS, which acts as a coreceptor for infection of T-cells by HIV-1,
results in resistance to AIDS, suggesting that CCRS antagonists could be useful in preventing the
development of AIDS.

The involvement of some GPCRs in taste and olfactory sensation has been reported.
Complete or partial sequences of numerous human and other eukaryofic sensory receptors are
carrently known. (See, e.g., Pilpel, Y. and D, Lancet (1999) Protein Sci. 8:969-977; Mombaerts, P.
(1999) Annpu. Rev. Newrosci. 22:487-509. See also, e.g., patents EP 867508A2; US 5,874,243; WO
92/17585; WO 95/18140; WO 97/17444; and WO 99/67282.) It has been reported that the human

contains 1y one it d genes that encode a diverse repertoire of olfactory

receptors (Rouquier, S. et al. (1998) Nat. Genet. 18:243-250; Trask, B.I. et al. (1998) Hum. Mol.
Genet. 7:2007-2020).



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

30

35

(105) JP 2004-528007 A 2004.9.16

WO 02/26825 PCT/US01/30661
The discovery of new G-protein coupled receptors, and the polynucleotides encoding them,

satisfies a need in the art by providing new compositions which are useful in the diagnosis, prevention,

and of cell proliferative, logical, cardiovascular, gastrointestinal,

antoinr inflammatory, and metabolic disorders, and viral infections, and in the assessment of the
effects of exogenous compaunds on the expression of mcleic acid and amino acid sequences of G-

protein coupled receptors.

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

polypeptid ising a Jly ocenrring amino acid seqy at least 90% identical to an amino

acid sequence selected from the group consisting of SEQ ID NO:1-16, ¢) a biologically active
fragment of a polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-16, and d) an immunogenic fragment of a polypeptide having an amine acid sequence
selected from the group consisting of SEQ ID NO:1-16. In one alternative, the invention provides an
isolated polypeptide comprising the amine acid sequence of SEQ ID NO:1-16.

The invention further provides an isolated polynucleotide ding a polypeptide selected from

the group consisting of a) a polypeptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NO:1-16, b) a polypeptide comprising a naturally occursing amino acid sequence
at Jeast 90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-
16, c) a biologically active fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-16, and d) an immmunogenic fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ ID NO:1-16. In one alternative, the
polynucleotide encodes a polypeptide selected from the group consisting of SEQ ID NO:1-16. In
another alternative, the polynucleotide is selected from the group consisting of SEQ ID NO:17-32.

The invention additionally provides G-protein coupled receptors that are involved in olfactory
and/or taste sensation. The invention further provides polynucleotide sequences that encode said G-
Pprotein coupled receptors.

Additionally, the invention provides a recorbinant polynucleotide comprising 4 promoter
sequence operably linked to a polymucleotide encoding a polypeptide selected from the group

consisting of a) 2 polypeptide comprising an amino acid sequence selected from the group consisting

[
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of SEQ ID NO:1-16, b) a polypeptide comprising a naturally occurring amino acid sequence at least

90% identical to an amnino acid sequence selected from the group consisting of SEQ ID NO:1-16, ¢} a
biologically active fragment of a polypeptide having an amino acid sequence sclected from the group -
consisting of SEQ ID NO:1-16, and d) an imr ic fr: of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-16. In one alternative, the

invention provides a cell transformed with the recombinant polynucleotide. In another alternative, the
invention provides a transgenic organism comprising the recombinant polynucleotide.

The invention also provides a method for producing a polypeptide selected from the group
consisting of a) a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQ ID NO:1-16, b) a polypeptide comprising a naturally occurring amino acid sequence at least’
90% identical to an amino acid sequence selected from the group consisting of SEQ ID NO:1-16, ¢) a
‘biologically active fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-16, and @) an immunogenic fragment of a polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:1-16. The method comprises a)

culinring a cell under conditions suitable for jon of the polypeptide, wherein said cell is

transformed with a

bi polynucleotid prising & promoter sequence operably linked to a
polynucleotide encoding the polypeptide, and b) recovering the polypeptide so expressed.

Additionally, the invention provides an isolated antibody which specifically binds to a
polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid sequence
selected from the group copsisting of SEQ ID NO:1-16, b) a polypeptide comprising a naturaily
occurring amino acid sequence at least 90% identical to an amino acid sequence selected from the
group consisting of SEQ ID NO:1-16, c) a biologically active fragment of a polypeptide having an
amino acid sequence selected from the group consisting of SEQ YD NO:1-16, and d) an immunogenic
fragment of a polypeptide having an amiro acid sequence selected from the group consisting of SEQ
1D NO:1-16.

The invention further provides an isolated polymcleotide selected from the group consisting of
a) a polynucleotide comprising a polymucleotide sequence selected from the group consisting of SEQ
ID NO:17-32, b) a polynucieotide comprising a naturally occurring polynucleotide sequence at least
90% identical to a polynucleotid Jected from the group consisting of SEQ ID NO:17-32,

T

Tontide

<) a polymcleotide plementary to the pol of a), d) a polynucleotide complementary to

the polynucleotide of b), and €) an RNA equivalent of a)-d). In one alternative, the polynucleotide
comprises at least 60 contignous nucleotides.

Additionally, the invention provides a method for detecting a target polynucicotide in a sample,
said target polynucleotide having a sequence of a polynucleotide selected from the group consisting of
a) a polynucleotide comprising a polynucleotide sequence selected from the group consisting of SEQ

7
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ID NO:17-32, b) a polymucleotide comprising a naturally occurring polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:17-32,

©) a polypucleotide y to the polynucleotide of a), d) a polynucleotide complementary to
the polynucleotide of b), and €) an RNA equivalent of a)-d). The method comprises a) hybridizing the

Teatid,

sample with a probe comprising at least 20 ignou comprising a seq

1

p 'y to said target polynucleotide in the sample, and which probe specifically bybridizes to

said target polynucleotide, under conditions whereby a hybridization complex is formed between said
probe and said target polynucleotide or fragments thereof, and b) detecting the presence or absence of

said hybridizati lex, and optionally, if present, the amount thereof. In one alternative, the probe

P P

comprises at least 60 contiguous mcleotides.
The invention further provides a method for detecting a target polynucleotide in a sample, said
target polynncleotide having a sequence of a polynucleotide selected from the group copsisting of a) a

1 Teatid 1

p comprising a polynucleotide seq d from the group consisting of SEQ ID

NO:17-32, b) a polynucleotide comprising a naturally occnrring polynucleotide sequence at least 90%
identical to a polynucleotide sequence selected from the group consisting of SEQ ID NO:17-32, ¢) a

POy

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

leotide compl y to the polynucleotide of a), d) a polymicleotide complementary to the
target polynucleotide or fragment thereof using polymerase chain reaction amplification, and b)
detecting the presence or absence of said amplified target polynucleotide or fragment thereof, and,
optionally, if present, the amount thereof.

The invention further provides a composition comprising an effective amount of a polypeptide
selected from the group consisting of a) a polypeptide corprising an amino acid sequence selected
from the group consisting of SEQ ID NO:1-16, b) a polypeptide comprising a naturally occurring
amino acid sequence at least 90% identical to an amino acid sequence selected from the group
consisting of SEQ ID NO:1-16, c) a biologically active fragment of a polypeptide having an amino acid
sequence selected from the group consisting of SEQ ID NO:1-16, and d) an immunogenic fragment of
a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:1-16,
and a phar icall ptable excipient. In one embodi the cor

P

acid sequence selected from the group consisting of SEQ ID NO:1-16. The invention. additionally

comptises an amino

P

provides a method of treating a disease or condition associated with decreased expression of

functional GCREC, comprising administering to a patient in need of such treatment the composition.

The invention also provides a method for ing a corpound for effectiveness as an
agonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-16, b) a polypeptide comprising a

naturally occurting amino acid sequence at least 20% identical to an amino acid sequence selected

8
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from the group consisting of SEQ ID NO:1-16, c) a biologically active fragment of a polypeptide

having an amino acid sequence selected from the group consisting of SEQ ID NO:1-16, and d) an
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-16. The method comprises a) exposiug a sample comprising the
polypeptide to a compound, and b) detecting agonist activity in the sample. In one alternative, the
invention provides a composition comprising an agonist compound identified by the method and a

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

treating a disease or condition iated with d d ex ion of functional GCREC, comprising
administering to a patient in need of such treatment the composition.

Additionally, the inventjon provides a method for screening a compound for effectiveness as
an antagonist of a polypeptide selected from the group consisting of 2) a polypeptide comprising an
amino acid sequence selected from the group comsisting of SEQ ID NO:1-16, b) a polypeptide
comprising a naturally occurting amino acid sequence at least 90% identical to an amino acid
sequence selected from the group consisting of SEQ ID NO:1-16, c) a biologically active fragment of
a polypeptide having an amino acid sequence selected from. the group consisting of SEQ ID NO:1-16,
and d) an imomnogenic fragment of a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-16. The method comptises a) exposing a sample comprising the
polypeptide to a compound, and b) detecting antagonist activity in the sample. In one alternative, the
invention provides a composition comprising an antagonist compound identified by the method and a
pharmacentically acceptable excipient. In another alternative, the invention provides a method of
treating a disease or condition iated with overexpression of functional GCREC, comprising

administering to a patient in need of such treatment the composition.

The invention forther provides a method of screening for a compound that specifically binds to
a polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO:1-16, b) a polypeptide comprising a
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected
from the group consisting of SEQ ID NO:1-16, c) a biologically active fragment of a polypeptide
having an amino acid sequence selected from the group consisting of SEQ ID NO:1-16, and d) an
immmnogenic fragment of a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-16. The method comprises a) combining the polypeptide with at least one
test compound under suitable conditions, and b) detecting binding of the polypeptide to the test
compound, thereby identifying a compound that specifically binds to the polypeptide.

The invention further provides a method of screening for a compound that modulates the
activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO:1-16, b) a polypeptide comprising a

9
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naturally occurring amino acid sequence at Jeast 90% identical to an amino acid sequence selected

from the group consisting of SEQ ID NO:1-16, c) a biologically active frag: of a polypeptid
having an amino acid sequence selected from the group consisting of SBQ ID NO:1-16, and d) an

ic f of a polypeptide having an amino acid sequence selected from the group
copsisting of SEQ ID NO:1-16. The method comprises a) combining the polypeptide with at least one
test compound under conditions permissive for the activity of the polypeptide, b) assessing the activity
of the polypeptide in the presence of the test compound, and c) comparing the activity of the
polypeptide in the presence of the test compound with the activity of the polypeptide in the absence of
the test compound, wherein a change in the activity of the polypeptide in the presence of the test
compound js indicative of a compound that modulates the activity of the polypeptide.

The invention forther provides methods of using G-protein coupled receptors of the invention
involved in olfactory andfor taste sensation, biologically active fragments thereof (including those
having receptor activity), and amino acid sequences having at least 90% sequence identity therewith,
to identify compounds that agonize or antagonize the foregoing receptor polypeptides. These
compounds are useful for modulating, blocking and/or mimicking specific tastes and/or odors.

The present invention also relates to the use of olfactory and/or taste receptors of the
invention, biologically active fragments thereof (including those having receptor activity), and
polypeptides having at least 90% sequence identity therewith, in combination with one or more other
olfactory and/or taste receptor polypeptides, to identify a compound or plurality of compounds that
modulate, mimic, and/or block a specific olfactory and/or taste sensation.

‘The invention also relates to cells that express an olfactory or taste receptor polypeptide of the

1

invention, a biologically active fr thereof (including those having receptor activity), or a

polypeptide having at least 90% sequence identity therewith, and the use of such cells in cell-based
screens to identify molecules that modulate, mimic, and/or block specific olfactory or taste sensations.

Still fuzther, the invention relates to a cell that co-expresses at least one olfactory or taste G-
protein coupled receptor polypeptide of the invention, and a G-protein, and optionally one or more other
olfactory and/or taste G-protein coupled receptor polypeptides, and the use of such a cell in screens to
identify molecules that modulate, mimic, and/or block specific olfactory and/or taste sensations.

The invention further provides a method for screening a compound for effectiveness in
alfering expression of a target polynucleotide, wherein said target polynucleotide comprises a
polynucleotide sequence selected from the group consisting of SEQ ID NO:17-32, the method
comprising a) exposing a sample comprising the target po]yuucleoﬁdé to a compound, and b) detecting
altered expression of the target polynucleotide.

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

method comprising a) treating a biological sample containing mucleic acids with the test compound; b)

10
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hybridizing the nucleic acids of the treated biological sample with a probe comprising at least 20

1, Jeotid

ides of a pol ide selected from the group isting of i) a pol.
comprising a polynucleotide sequence selected from the group consisting of SEQ ID NO:17-32, ii) a
polynucleotide comprising a naturally occurring polynucleofide sequence at least 90% identical to a
polynucleotide sequence selected from the group consisting of SEQ ID NO:17-32, iii) a polynucleotide

having a cc 'y to i), iv) a polymcleotid J y to the polynucleotide of

&l 'Y 3

if), and v) an RNA equivalent of i)-iv). Hybridization occurs under conditions whereby a specific

hybridization complex is formed between said probe and a target polynucleotide in the biological
sample, said target polymucleotide selected from the group consisting of i) a polynuclectide comprising
polynucleotid lected from the group consisting of SEQ ID NO:17-32, i) a

a £

1

P leotide comprising a Jly occurring polynucleotide sequence at least 90% identical to a

polynncleotide sequence selected from the group consisting of SEQ ID NO:17-32, iii) a polynucleotide

1 Teatid 1

nentary to the polynucleotide of

complementary to the polymcleotide of 1), iv) a p
ii), and v) an RNA equivalent of {)-iv). Alternatively, the target polymucleotide comprises a fragment

T 1 1

ofap ide sequence d from. the group consisting of 1)-v) above; c) quantifying the

amount of hybridization complex; and &) comparing the amount of hybridization complex in the treated
‘biological sample with the amount of hybridization complex in an untreated biological sample, wherein
a difference in the amount of hybtidization complex in the treated biological sample is indicative of
toxicity of the test compound.

BRIEF DESCRIPTION OF THE TABLES

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

Table 2 shows the GenBank identification mumber and annotation of the nearest GenBank
homolog for polypeptides of the invention. The probability score for the match between each
polypeptide and its GenBank homolog is also shown.

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

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

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

Table 6 provides an appendix which describes the tissues and vectors used for construction of
the cDNA libraries shown in Table 5.
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Table 7 shows the tools, programs, and algorithms used to analyze the polynucleotides and

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

DESCRIPTION OF THE INVENTION

Before the present protejns, nucleotide seq and methods are described, it is understood

that this invention is not limited to the particular machines, materials and methods described, as these

may vary. Itis also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to limit the scope of the present invention which will
‘be limited only by the appended claims.

1t mnst be noted that as nsed herein and in the appended claims, the singnlar forms “a,” “ap,”
and “the” include plural reference unless the context clearly dictates otherwise. Thus, for example, a
reference to “a host cell” includes a plurality of such host cells, and a reference to “an antibody” is a
reference to one or moye antibodies and equivalents thereof known to those skilled in the art, and so
forth.

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

DEFINITIONS

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

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

An “allelic vatiant” is an alternative form of the gene encoding GCREC. Allelic variants may

result from at least one mutation in the nucleic acid sequence and may result in altered mRNAs or in
polypeptides whose structure or fonction may or may not be altered. A gene may have none, one, or
many allelic variants of its naturally occurring form. Common mutational changes which give rise to
allelic variants are generally ascribed fo natural deletions, additions, or substitutions of mcleotides.

s 12
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Each of these types of changes may occur alone, or in combination with the others, one or more times

in a given sequence.

“Altered” nucleic acid sequences encoding GCREC include those sequences with deletions,
insertions, or substitntions of different mcleotides, resuliing in a polypeptide the same as GCREC or a
polypeptide with at least one fanctional charactetistic of GCREC. Included within this definition are
polymorphisms which may or may not be readily detectable using a particular oligonucleotide probe of
the polynucleotide encoding GCREC, and improper or unexpected hybridization to allelic variants, with
alocus other than the normal chromosomal Jocus for the polynucleotide sequence encoding GCREC.
The encoded protein may also be “altered,” and may contain deletions, insertions, or substitutions of
amino acid residues which produce a silept change and result in a functionally equivalent GCREC.
Deliberate amino acid substitutions may be made on the basis of similarity in polarity, charge, solubility,
hydrophobicity, hydrophilicity, and/or the amphipathic nature of the residues, as long as the biological
or immunological activity of GCREC is retained. For example, negatively charged amino acids may
include aspartic acid and ghrtamic acid, and positively charged amino acids may include Iysine and
arginjve. Amino acids with uncharged polar side chains having similar hydrophilicity values may
include: asparagine and ghitamine; and serine and threonine. Amino acids with uncharged side chains
having similar hydrophilicity values may include: lencine, isoleucine, and valine; glycine and alanine;
and phenylalanine and tyrosine.

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

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

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

GCREC participates.

The term “antibody” refers to infact immunoglobulin molecules as well as to fragments
thereof, such as Fab, F(ab’),, and Fv fragments, which are capable of binding an epitopic determinant.
Antibodies that bind GCREC polypeptides can be prepared using intact polypeptides or using
fragments containing small peptides of interest as the immunizing antigen. The polypeptide or

13
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igopeptide used to i ize an animal (e.g., a mouse, a rat, or a rabbit) can be derived from the
translation of RNA, or synthesized chemically, and can be conj d 1o a carrier protein if desired.
Commonly used carriers that are chemicall pled to peptides include bovine serum albumin,

thyroglobulin, and keyhole limpet hemocyanin (KLH). The coupled peptide is then used to immunize
the animal.

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

The term “aptamer” refers to a nucleic acid or oligonucleotide molecule that binds to a
specific molecular target. Aptamers are derived from an jn vitro evolutionary process (e.g., SELEX
(Systematic Evolution of Ligands by EXponential Enrichment), described in U.S. Patent No.

5,270,163), which selects for target-specific aptamer seq from large combi jal libraries.
Aptamer compositions may be double-stranded or single-stranded, and may include

deoxyribonucleotides, tibomucleotides, nucleotide desivatives, or other nucleotide-like molecules. The

leotid: p of an ap may have modified sugar groups (e.g., the 2'-OH group of a

1ib leotide may be replaced by 2'-F or 2'-NH,), which may improve a desired property, e.g.,
resistance to nucleases or longer lifetinie in blood. Aptamers may be conjugated to other molecules,
e.g., a high molecular weight carrier to slow clearance of the aptamer from the circulatory system.
Aptamers may be specifically cross-linked to their cognate ligands, e.g., by photo-activation of a
cross-linker. (See, e.g., Brody, E.N. and L. Gold (2000) I. Biotechnol. 74:5-13.)

The term “intramer” refers to an aptamer which is expressed in vivo. For example, a vaccinia

virus-based RNA expression system has been used to express specific RNA aptamers at high levels
in the cytoplasm of leukocytes (Blind, M. et al. (1999) Proc. Natl Acad. Sci. USA 96:3606-3610).
The term “spiegelmer” refers to an aptamer which inchides L-DNA, L-RNA, or other left-
handed nucleotide derivatives or nucleotide-like molecules. Aptamers containing left-handed
nucleotides are resistant to degradation by naturally occurring enzymes, which normelly act on
substrates containing right-handed nucleotides.
The term “antisense” refers to any composition capable of base-pairing with the “sense™

(coding) strand of a specific nucleic acid seqn Anti compositions may include DNA; RNA;

peptide nucleic acid (PNA); oligonucleotides having modified backbone linkages such as

1

phosphorothioates, methylphosph or benzylphosph s oli ides having modified

sugar groups such as 2'-methoxyethyl sugars or 2-methoxyethoxy sugars; or oligopucleotides having

14
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modified bases such as 5-methyl cytosine, 2-deoxyuracil, or 7-deaza-2-deoxyguanosine. Antisense

molecules may be produced by any method including chemical synthesis or transcription. Onpce

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

The tefm “biologically active” tefess to a protein having structaral, regulatory, or biochemical

e

functions of a naturally occusring molecule. Likewise, “immunol active” or 4

efers to the capability of the natural, recombinant, or synthetic GCREC, or of any oligopeptide
thereof, to induce a specific immune response in appropriate animals or cells and to bind with specific
antibodies.

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

A “composition comptising a given polynucleotide sequence” and a “composition comprising a

given aminoe acid sequence” refer broadly to any position ining the given p ide or

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

Compositions comprising po, leotid ding GCREC or fragments of GCREC may

It

be employed as hybridization probes. The probes may be stored in freeze-dried form and may be
associated with a stabilizing agent such as a carbohydrate. In hybridizations, the probe may be
deployed in an agqueous solution confaining salts (e.g., NaCl), detergents (e.g., sodium dodecyl sulfate;
SDS), and other components (e.g., Denhardt's solution, dry milk, salwon sperm DNA, etc.).
“Consensus sequence” refers fo a nucleic acid sequence which has been subjected to
peated DNA seqy lysis to resolve lled bases, extended using the XL-PCR kit (Applicd

Biosystems, Foster City CA) in the 5' and/or the 3' direction, and resequenced, or which has been

assembled from one or more overlapping cDNA, EST, or genomic DNA fragmenis using a computer
program for fragment assembly, such as the GELVIEW fragment assembly system (GCG, Madison
‘WI) or Phrap (University of Washington, Seattle WA). Some sequences have been both extended
and bled to produce the ¢

ek

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

conservative amino acid substitutions.

JP 2004-528007 A 2004.9.16
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Original Residue Conservative Substitution
Ala Gly, Ser
Arg His, Lys
Asn Asp, Gln, His
Asp Asn, Gl
Cys Ala, Ser
Gln ) Asn, Glu, His
Glu Asp, Gln, His
Gly Ala
His Asn, Arg, Ghn, Gln
Ile Leu, Val
Len Tle, Val
Lys . Arg, Ghn, Glu
Met Len, Ile
Phe His, Met, Leu, Trp, Tyr
Ser Cys, Thr
Thr Ser, Val
Trp Phe, Tyr
Tyr His, Phe, Trp
Val Tle, Lea, Thr

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

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

The term “derivative” refers to a chemically modified polynucleotide or polypeptide.

Chemical modifications of a polynucleotide can include, for example, replacement of hydrogen by an

alkyl, acyl, hydroxyl, or amino group. A derivative palynucleotide encodes a polypeptide which retains
at Jeast one biological or immunological function of the patural molecule. A derivative polypeptide is
ane modified by glycosylation, pegylation, or any similar process that retains at least one biological or
immunological function of the polypeptide from which it was derived.

A “detectable Jabel” refers to a reporter molecule or enzyme that is capable of generating a
measurable signal and is covalently or noncovalently joined to a polynucleotide or polypeptide.

1

“Differential expression” refers to in or upregulated; or d d, d lated, or
absent gene or protein expression, determined by comparing at least two different samples. Such
comparisons may be carried ont between, for example, a treated and an untreated sample, or a
diseased and a normal sample.

“Exon shuffling” refess o the recombination of different coding regions (exons). Since an

€Xon may rep a 1 or fanctional domain of the encoded protein, new proteins may be

JP
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assembled through the novel reassortment of stable substr thus allowing leration of the

evolution of new protein functions.
A “fragment” is a unique portion of GCREC or the polynucleotide encoding GCREC which is

identical in sequence to but shorter in length than the parent sequence. A fragment may comprise up

to the entire length of the defined seq minus one nucleotide/amino acid residue. For example, a
fragment may comprise from 3 to 1000 contiguous nucieotides or amino acid residues. A fragment
used as a probe, primer, antigen, therapentic molecule, or for other purposes, may be at least 5, 10, 15,
16, 20, 25, 30, 40, 50, 60, 75, 100, 150, 250 or at least 500 contignous nucleotides or amino acid

idnes in length. F may be pref ially selected from certain regions of a molecule. For

1

example, a palypoptide fragment may comprise a certain length of conti amine acids

from the first 250 or 500 amino acids (or first 25% or 50%) of a polypeptide as shown in a certain
defined sequence. Clearly these lengths are exemplary, and any length that is supported by the.
specification, inclnding the Sequence Listing, tables, and fignres, may be encompassed by the present
embodiments. ) )

A fragment of SEQ ID NO:17-32 comprises a region of unigue polynucleotide sequence that
specifically identifies SEQ ID NO:17-32, for example, as distinct from any other sequence in the
genome from which the fragment was obtained. A fragment of SEQ ID NO:17-32 is useful, for
example, in hybridization and amplification techmologies and in analogous methods that distinguish SEQ
ID NO:17-32 from related polynucleotide sequences. The precise length of a fragment of SEQ ID
NO:17-32 and the region of SEQ ID NO:17-32 to which the fragment corresponds are routinely
determinable by one of ordinary skill in the art based on the intended purpose for the fragment.

A fragment of SEQ ID NO:1-16 is encoded by a fragment of SBEQ ID NO:17-32. A
fragment of SEQ ID NO:1-16 comprises a region of unique amino acid sequence that specifically
identifies SEQ ID NQ:1-16. For example, a fragment of SEQ ID NO:1-16 is uscful as an
immunogenic peptide for the development of antibodies that specifically recognize SEQ ID NO:1-16.
The precise length of a fragment of SBQ ID NO:1-16 and the region of SBEQ ID NO:1-16 to which
the fragment corresponds are routinely determinable by one of ordinary skill in the art based on the
intended purpose for the fragment. :

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

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

The terms “percent identity” and “% identity,” as applied to polynucleotide sequences, refer to

the percentage of residue matches between at least two polynucleotide sequences aligned using a
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standardized algorithm. Such an algorithm may insert, in a standardized and reproducible way, gaps in

the sequences being compared in order to optﬁ:uize alignment between two sequences, and therefore
achieve a more meaningful comparison of the two sequences.

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

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

Matrix: BLOSUMG2

Reward for match: 1

Penalty for mismatch: -2

Open Gap: § and Extension Gap: 2 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 11

Filter: on

Percent identity may be measured over the length of an entire defined sequence, for example,
as defined by a particular SEQ ID number, or may be measured over a shorter length, for example,

18
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over the length of a fragment taken from a larger, defined sequence, for instance, a fragment of at

Teast 20, at least 30, at least 40, at least 50, at Ieast 70, at least 100, or at Jeast 200 contiguous
micleotides. Such lengths are exemplary only, and it is understood that any fragment length supported
by the sequences shown herein, in the tables, figures, or Sequence Listing, may be used to describe a
Jength over which percentage identity may be measured.

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

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

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

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

Matrix: BLOSUMG62

Open Gap: 11 and Extension Gap: 1 penalties

Gap x drop-off: 50

Expect: 10

Word Size: 3

Filter: on

Percent identity may be measured over the length of an entire defined polypeptide sequedice,
for example, as defined by a particular SBQ ID number, or may be measured over a shorter lengih,
for example, over the length of a fragment taken from a larger, defined polypcptidé sequence, for
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instance, a fragment of at Teast 15, at least 20, at least 30, at least 40, at least 50, at lcast 70 or at Jeast

150 contiguons residues. Such lengths are exemplary only, and it is understood that any fragment
length supported by the sequences shown herein, in the tables, figures or Sequence Listing, may be
used to describe a length over which percentage identify may be measured.

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

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

“Hybridization™ refers to the process by which a polynucleotide strand abneals with a
complementary strand through base pairing under defined hybridization conditions. Specific
‘hybridization is an indication that two nucleic acid sequences share a high degree of complementarity.
Specific hybridization complexes form under permissive annealing conditions and remain hybtidized
after the “washing” step(s). The washing step(s) is particularly important in determining the
stringency of the hybridization process, with more stringent conditions allowing less non-specific
binding, i.c., binding between pairs of mcleic acid strands that are not perfectly matched. Permissive
conditions for annealing of nucleic acid seqr are routinely determinable by one of ordinary skill in

the art and may be consistent among hybridization experiments, whereas wash conditions may be
varied among experiments to achieve the desired stringency, and therefore hybridization specificity.
Permissive annealing conditions occur, for example, at 68°C in the presence of about 6 x SSC, about
1% (w/v) SDS, and about 100 pg/ml sheared, denatured salmon sperm DNA.

Generally, stringency of hybridization is expressed, in part, with reference to the temperature
under which the wash step is carried out. Such wash temperatures are typically selected to be about
5°C to 20°C lower than the thermal melting point (T},) for the specific sequence at a defined ionic
strength and pH. The T, is the temperature (under defined ionic strength and pH) at which 50% of
the target sequence hybridizes to a perfectly matched probe. An equation for calculating T, and
conditions for nucleic acid hybridization are well known and can be found in Sambrook, J. et al. (1989)
Molecular Cloning: A Laboratory Mamual, 2™ ed., vol. 1-3, Cold Spring Harbor Press, Plainview NY;
specifically see volume 2, chapter 9.

High stringency conditions for hybridization between polynucleotides of the present invention
include wash conditions of 68°C in the presence of about 0.2 x SSC and about 0.1% SDS, for 1 hour.
Alterpatively, temperatures of about 65°C, 60°C, 55°C, or 42°C may be used. SSC concentration may
be varied from about 0.1 to 2 x SSC, with SDS being present at about 0.1%. Typically, blocking
reagents are nsed to block non-specific hybridization. Such blocking reagents include, for instance,
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sheared and denatured salmon sperm DNA at about 100-200 gg/ml. Organic solvent, such as

formamide at a concentration of about 35-50% viv, 1;1ay also be used under particular circumstances,
such as for RNA:DNA hybridizations. Useful variations on these wash conditions will be readily
apparent to those of ordinary skill in the art. Hybridization, particularly under high stringency
conditions, may be sn, ggesﬁvo of evolutionary similarity between the nucleotides. Such similarity is
strongly indicative of a similar rale for the nucleotides and their encoded polypeptides.

The term. “hybridization complex” refers to a complex formed between two nucleic acid
sequences by virtue of the formation of hydrogen bonds between complementary bases. A
hybridization complex may be formed in solution (e.g., Cit or Rt analysis) or formed between one
nucleic acid sequence present in solution and another mucleic acid sequence immobilized on a solid
support (e.g., paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate
to which cells or their nucleic acids bave been fixed).

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

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

An “immunogenic fi " is a polypeptide or peptide fragment of GCREC which is

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

The term “microarray” refers to an arrangement of a plurality of polynucleotides,

1

polypeptides, or other chemical compounds on a

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

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

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

polynucleotide, or any fr thereof. These phrases also refer to DNA or RNA of genomic or

synthetic origin which may be singl ded or doubl ded and may rep the sense or the
antisense strand, to peptide nucleic acid (PNA), or to any DNA-like or RNA-like material

“Operably linked” refers to the situation in which a first nucleic acid sequence is placed in &
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functional relationship with a second micleic acid sequence. For instance, a promoter is operably

linked to a coding sequence if the promoter affects the transcription or expression of the coding
sequence. Operably linked DNA sequences may be in close proximity or contiguous and, where
necessary to join two protein coding regions, in the same reading frame.

“Peptide nucleic acid” (PNA) refers to an antisense molecule or anti-gene agent which
comprises an oligonucleotide of at least about 5 nucleotides in length linked to a peptide backbone of
armino acid residues ending in lysine. The terminal lysine confers solubility to the comiposition. PNAs
preferentially bind complementary single stranded DNA or RNA and stop transcript elongation, and
ma;ybc pegylated to extend their lifespan in the cell.

“Post-translational modification” of an GCREC may involve lipidation, glycosylation,

o
P

sphorylation, ion, racemization, proteolytic cleavage, and other modifications known in the

art. These processes may occur synthetically or biochemically. Biochemical modifications will vary
by cell type depending on the enzymatic milien of GCREC.

“Probe” yefers to nucleic acid sequences encoding GCREC, their complements, or fragments
thereof, which are used to detect identical, allelic or related nucleic acid sequences. Probes are

isolated oli ides or polynucleotides attached to a detectable label or reporter molecule.

Typical labels include radioactive isotopes, ligands, chemilumi agents, and enzymes. “Primers”

are short nucleic acids, usually DNA oligomucleotides, which may be annealed to a target
polynncleotide by complementary base-pairing. The primer may then be extended along the target -
DNA strand by a DNA polymerase enzyme. Primer paits can be used for amplification (and
identification) of a nucleic acid sequence, e.g., by the polymerase chain reaction (PCR).

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

or at least 150 consecutive nucleatides of the disclosed nucleic acid seq Probes and primers

ay be considerably longer than these examples, and it is understood that any length supported by the
specification, including the tables, figures, and Sequence Listing, may be used.

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

for ple, by using comp programs i ded for that
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Oligonucleotides for use as primers are selected using software known in the art for such

purpose. For example, OLIGO 4.06 software is useful for the selection of PCR primer pairs of up to
100 nucleotides each, and for the analysis of oligonucleotides and larger polynucleotides of up to 5,000
nucleotides from an inpﬁt polynucleotide sequence of up to 32 kilobases. Similar primer selection
programs have incorporated additional features for expanded capabilities. For example, the PrimOU
primer selection program (available to the public from the Genome Center at University of Texas
South West Medical Center, Dallas TX) is capable of choosing specific primexs from megabase
sequences and is thus useful for designing primers on a genome-wide scope. The Primer3 primer
selection program (available to the public from the Whitehead Institute/MIT Center for Genome
Research, Cambridge MA) allows the user to input a “mispriming library,” in which sequences to
avoid as primer binding sites are user-specified. Primer3 is useful, in particular, for the selection of
oligonncleotides for microarrays. (The sounrce code for the latter two primer selection programs may
also be obtained from their respective sources and modified to meet the user’s specific needs.) The
PrimeGen program (available to the public from the UK Human Genome Mapping Project Resource
Centre, Cambridge UK) designs primers based on mnltiple sequence alignments, thereby allowing
selection of primers that hybridize to either the most conserved or least conserved regions of aligned
mucleic acid sequences, Hence, this program is useful for identification of both unique and conserved
oligonncleotides and polyvucleotide fragments. The oligonucleotides and polynucleotide fragments
identified by any of the above selection methods are useful in hybridization techuologies, for example,
as PCR or sequencing primers, microarray elements, or specific probes to identify fully or partially
complementary polynucleotides in a sample of nucleic acids. Methods of oligonucleatide selection are
1ot limited to those described above.

A “recombinant nucleic acid” is a sequence that is not naturally occurring or has a sequence

that is made by an artificial combination of two or more otherwise scp d of

1!

This artificial combination is often accomplished by chemical synthesis or, more commonly, by the

P

artificial manipulation of isolated segments of nucleic acids, e.g., by genetic engineering techniques
such as those described in Sambrook, supra. The term recombinant includes nucleic acids that have
been altered solely by addition, substitution, or deletion of a portion of the nucleic acid. Frequently, a
recombinant mucleic acid may include a nucleic acid sequence operably linked to a promoter sequence.
Such a recombinant nucleic acid may be part of a vector that is used, for example, to transform a cell.
Alternatively, such recombinant nucleic acids may be part of a viral vector, e.g., based on a
vaccinia virus, that could be use to vaccinate a mammal wherein the recombinant nuclejc acid is

i

expressed, inducing a protective i ical resp inthe 1

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

trans]ation, or RNA stability.
“Reporter molecules™ are chemical or biochemical moieties used for labeling a nucleic acid,

arnino acid, or antibody. Reporter molecules inclede radionuclides; enzymes; flnorescent,

orcl ic agents; sut ; cofactors; inhibitors; magnetic particles; and
other mojeties known in the art.
An “RNA equivalent,” in reference to a DNA sequence, is composed of the same linear

of pucleotides as the ref DNA

G ‘) with the exception that all occurrences of

the nitrogenous base thymine are replaced with uracil, and the sugar backbone is composed of ribose
instead of deoxyribose.

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

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

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

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

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

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

“Trapsformation” describes a process by which DNA is introduced into a recipi

cell. Transformation may occur under natural or artificial conditions according to various methods
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well known in the art, and may rely on any known method for the insestion of foreign nucleic acid

sequences into a prokaryotic or eukaryotic host cell. The method for transformation is selected based
on the type of bost cell being transformed and may include, but is not limited to, bacteriophage or viral
infection, electroporation, hez;t shock, lipofection, and particle bombardment. The term “transformed
cells” includes stably transformed cells in which the inserted DNA is capable of replication either as
an autonomously replicating plasmid or as part of the host chromosome, as well as transiently
transformed cells which express the inserted DNA or RNA for limited periods of time.

A "transgenic organism," as used herein, is any organism, including but not limited to animals
and plants, in which one or more of the cells of the organism contains heterologous nucleie acid
introduced by way of human intervention, such as by transgenic techniques well known in the art. The
nuclejc acid is introduced into the cell, directly or indirectly by introduction into a precussor of the cell,
by way of deliberate genetic manipulation, such as by microinjection or by infection with a
tecombinant virus. The term genetic manipulation does not inclnde classical cross-breeding, of jn vitro
fertilization, but rather is directed to the introduction of a recombinani DNA molecule. The transgenic

organisms ¢ plated in ace

d with the present invention include bacteria, cyanobacteria,

fungi, plants and animals. ‘The isolated DNA of the present invention can be introduced into the host

by methods known in the art, for iple infection, fection, transformation or transconjugation.

Techniques for transferring the DNA of the present invention into such organisms are widely known
and provided in references such as Sambrook et al. (1989), supra.

A “variant” of a particular nucleic acid sequence is defined as a nucleic acid sequence having
at least 40% sequence identity to the particular nucleic acid sequence over a certain length of one of
the nucleic acid sequences using blastn, with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
1999) set at default parametess. Such a pair of nucleic acids may show, for example, at least 50%, at
least 60%, at least 70%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater
sequence identity over a certain defined length. A variant may be described as, for example, an
“allelic” (as defined above), “splice,” “species,” or “polymorphic” variant. A splice variant may bave
significant identity to a reference molecule, but will generally have a greater or esser number of

5

polynucleotides due to alternate splicing of exons during mRNA p ing. The corresp g

polypeptide may possess additional ft 1 domains or Jack domains that are present in the

reference molecule. Species variants are polymucleotide sequences that vary from one species to
another. The resulﬁ:;g polypeptides will generally have significant amino acid identity relative to each
other. A polymorphic variant is a varfation in the polynucleotide sequence of a particnlar gene
between individuals of a given species. Polymorphic variants also may encompass “single micleotide
polymorphisms” (SNPs) in. which the polynucleotide sequence varies by one mucleotide base. The

25



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

25

30

35

(125) JP 2004-528007 A 2004.9.16

WO 02/26825 PCT/US01/30661
presence of SNPs may be indicative of, for example, a certain population, a discase state, or a

propensity for a disease state.

A “variant” of a particular polypeptide sequence is defined as a polypeptide sequence having
at least 40% sequence identity to the particular polypeptide sequence over a certain length of one of
the polypeptide sequences using blastp with the “BLAST 2 Sequences™ tool Version 2.0.9 (May-07-
1999) set at default parameters. Such a pair of polypeptides may show, for example, at least 50%, at
Jeast 60%, at least 70%, at least 80%, at least 90%, at least 91%, at least 929, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% or greater sequence
identity over a certain defined length of one of the polypeptides.

THE INVENTION .

'The invention is based on the discovery of new human G-protein coupled receptors (GCREC),
the polynucleotides encoding GCREC, and the use of these compositions for the diagnosis, treatment,
or prevention of cell proliferative, neurological, cardiovascular, gastrointestinal,
antoimmune/inflammatory, and metabolic disorders, and viral infections.

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

sequences of the invention. Each polynucleotide and its cor. ding polypeptide are correlated to a

single Incyte project identification number (Incyte Projeét ID). Each polypeptide sequence is denoted
by both a polypeptide sequence identification number (Polypeptide SEQ ID NO:) and an Incyte
polypeptide sequence nuber (Incyte Polypeptide ID) as shown. Each polynucleotide sequence is
denoted by both a polynucleotide sequence identification number (Polynucleotide SEQ ID NO:) and an
Incyte polynucleotide consensus sequence number (Incyte Polymucleotide ID) as shown.

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

Table 3 shows various structural features of the polypeptides of the invention. Coluzons 1 and
2 show the polypeptide sequence identification pumber (SEQ ID NO:) and the corresponding Incyte
polypeptide sequence number (Incyte Polypeptide ID) for each polypeptide of the invention. Colummn
3 shows the mumber of amino acid residues in each polypeptide. Colummn 4 shows potential

phosphorylation sites, and column 5 shows potential glycosylation sites, as determined by the MOTIES
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program of the GCG sequence analysis software package (Genetics Computer Group, Madison WI).

Colunin 6 shows amino acid residues comprising signature sequences, domains, and motifs. Column 7
shows analytical methods for protein structure/function analysis and in some cases, searchable
databases to which the analytical methods were applied.

Together, Tables 2 and 3 summarize the properties of polypeptides of the invention, and these

properties establish that the claimed polypeptides are G-protein coupled recep! For ple, SEQ
ID NO:2 is 39% identical to rat seven. tr 13 G-protein coupled receptor (GenBank ID
£5525078) as determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.) The
BLAST probability score is 1.2e-89, which indicates the probability of obtaining the observed

polypeptide sequence alignment by chance. SEQ ID NO:2 alsa contains a secretiu family 7-

transmermbrane receptor domain as detexmined by seatching for statistically significant matches in the
hidden Markov model (HMM)-based PRAM database of conserved protein family domains. (See
Table 3.) Data from BLIMPS and BLAST analyses provide farther corroborative evidence that SEQ
ID NO:2 is a G-protein coupled receptor. In an alternative example, SEQ ID NO#4 is 32% jdentical to
human seven transiembrane-domain receptor (GenBank ID g2117161) as determined by BLAST.
(See Table 2.) The BLAST probability score is 3.2e-35. SEQ ID NO:4 also contains a
latrophilin/CL-1-like GPS domain and a secretin family 7-transmembrane receptor domain as
determined by searching the HMM-based PRAM database. (See Table 3.) Data from BLIMPS and
MOTIFS analyses provide farther corroborative evidence that SEQ ID NO:4 is a 7-transmembrane
G-protein coupled receptor. In an alternative example, SEQ ID NO:5 is 34 % identical to mourine
oxytocin receptor (GenBank ID g1902964) as determined by BLAST. (Sec Table 2.) The BLAST
probability score js 7.1e-21. SEQ ID NQ:5 also contains a 7-transmembrane receptor domain as
determined by searching the HMM-based PEAM database. (See Table 3.) Data from BLIMPS
analyses provide forther corroborative evidence that SEQ ID NO:3 is a G-protein coupled receptor,
In an alternative example, SEQ ID NO:6 is 23% identical to a human cysteinyl leukotriene receptor
(GenBank ID g5359718) as determined by BLAST. (See Table 2.) The BLAST probability score is
2.5¢-21. Data from BLIMPS analyses provide further corroborative evidence that SEQ ID NO:6 is a
G-protein coupled receptor. In an alternative exaniple, SEQ ID NO:8 is 32% identical to an opsin
from the Mexican tetra, a blind cave fish, (GenBank ID g440626) as determined by BLAST. (See
Table 2.) The BLAST probability score is 2.2e-22. SEQ ID NO:8 also contains a rhodopsin family 7~
transmembrane receptor domain as determined by searching the HMM-based PFAM database. (See
Table 3.) Data from BLIMPS, MOTIES, and PROFILESCAN analyses provide further
corroborative evidence that SEQ ID NO:8 is a rhodopsin family G-protein coupled receptor. In an
alternative example, SEQ ID NO:9 is 44% identical to a putative hnunan neurotranstnitter receptor
(GenBank ID g2465432) as determined by BLAST. The BLAST probability score is 5.2¢-69. SEQ
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1D NO:9 also contains a thodopsin family 7-transmembrane receptor domain as determined by

searching the HMM-based PFAM database. (See Table 3.) Data from BLIMPS and BLAST
apalyses provide further corroborative evidence that SEQ ID NO:9 is a thodopsin family G-protein
coupled receptor. In an alternative example, SEQ ID NO:11 is 82% identical to Marmota marmota
olfactory receptor (GenBank ID 25901488) as determined by BLAST. (See Table 2.) The BLAST
probability score is 1.5¢-101. SEQ ID NO:11 also contains a rhodopsin family 7. it
receptor domain as determined by searching the HMM-based PFAM database. (See Table 3.) Data
from BLIMPS, MOTIFS, and PROFILESCAN analyses provide further corroborative evidence that
SEQID NO:11 is a G-protein coupled receptor. In an alternative example, SEQ ID NQ:12 is 64%
identical to Homo sapiens olfactory receptor (GenBank JD g2792018) as determined by BLAST.
(See Table 2.) The BLAST probability score is 8.4¢-99. SEQ ID NO:12 also contains a rhodopsin
family 7-transmembrane receptor domain as determined by searching the HMM-based PEAM
database. (See Table 3.) Data from BLIMPS, MOTIFS, and PROFILESCAN analyses provide
fusther corroborative evidence that SEQ ID NO:12 is a G-protein coupled receptor. In an alternative
example, SEQ ID NO:15 is 57% identical to chicken olfactory receptor 4 (GenBank ID g1246534) as
determined by BLAST. (See Table 2.) The BLAST probability score is 1.1e-91. SEQ ID NO:15

also contains a 7-transmenibrane receptor (thodopsin family) domain as determined by searching the
HMM-based PEAM database. (Sec Table 3.) Data from BLIMPS, MOTIFS, and PROFILESCAN
analyses provide further corroborative evidence that SEQ ID NQ:15 is an olfactory receptor. SEQ ID
NO:1, SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:10, SEQ ID NO:13-14, and SEQ ID NO:16 were
analyzed and annotated in & similar manner. The algorithms and parameters for the analysis of SEQ
ID NO:1-16 are described in Table 7.

As shown in Table 4, the full length polynucleotide sequences of the present invention were
assembled using cDNA sequences or coding (exon) sequences derived from genomic DNA, or any
combination of these two types of sequences. Columms 1 and 2 list the polynucleotide sequence
identification number (Polynucleotide SEQ ID NO:) and the cotresponding Incyte pol leotide

consensus sequence mumber (Incyte Polynucleotide ID) for each polynucleotide of the invention.
Column 3 shows the Jength of each polymucleotide seq in basepairs. Columm 4 Jists fragments of

the polynucleotide sequences which are useful, for le, in hybridization or amplifi

technologies that identify SEQ ID NO:17-32 or that distinguish between SEQ ID N0:17-32 and

related polynucleotide sequences. Column 5 shows identification numbers corresponding to cDNA
sequences, coding sequences (exons) predicted from genomic DNA, and/or sequence assemblages
comprised of both cDNA and genomic DNA. These sequences were used to assemble the full length
polynucleotide sequences of the invention. Columns 6 and 7 of Table 4 show the nucleotide start (5)

and stop (3") positions of the cDNA and/or genomic sequences in column 5 relative to their respective
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full length sequences.

The identification numbers in Column 5 of Table 4 may refer specifically, for example, to
Incyte cDNAs along with their cotresponding cDNA libraries. For example, 2536292F6 is the
identification number of an Incyte cDNA sequence, and BRAINOT1S is the cDNA library from
which it is derived. Incyte cDNAs for which cDNA libraries are not indicated were derived from
pooled cDNA libraries (e.g., 72051732V1). Alternatively, the identification numbers in column 5 may
refer to GenBank cDNAs or ESTs (e.g., 3738039) which contributed to the assembly of the full
length polynucleotide sequences. In addition, the identification pumbers in column 5 may identify
sequences derived from the ENSEMBL (The Sanger Centre, Cambridge, UK) database (i.e., those

q nding the designation “ENST”). Alternatively, the identification numbers in colamn 5
may be derived from the NCBI RefSeq Nucleotide Sequence Records Database (i.e., those
g Tuding the designation “NM” or “NT”) or the NCBI RefSeq Protein Sequence Records

(i.e., those sequences including the designation “NP”). Alternatively, the identification numbers in
coluran 5 may refer to assemblages of both cDNA and Genscan-predicted exons brought together by
an. “exon stitching” algorithm. For example, FL_XXXXXX N, N, YYYYY_N, N, represents a
“stitched” sequence in which XXXXXX is the identification mumber of the cluster of sequences to
which the algorithm was applied, and YYYYY is the number of the prediction generated by the
algorithn, and N, , , , if present, tepresent specific exons that may have been mamally edited during
analysis (See Example V). Alternatively, the identification mumbers in column 5 may refer to
assemblages of exons brought together by an “exon-stretching” algorithm. For example,
FLXXXXXX_eAAAAA_gBBBBE_1_Nis the identification number of a “stretched” sequence, with
XXXEXX being the Incyte project identification number, gAAAAA being the GenBank identification
mumber of the human genomic sequence to which the “exon-stretching” algorithm was applied,
2BBBBB being the GenB ank identification number or NCBI RefSeq identification nnmber of the
nearest GenBank protein homolog, and & referring to specific exons (See Example V). In instances
where a RefSeq sequence was used as a protein homolog for the “exon-stretching” algorithm, a
RefSeq identifier (denoted by “NM,” “NF,” or “NT”) may be used in place of the GenBank identifier
(i.e., gBBBBB).

Alternatively, a prefix identifies component sequences that were hand-edited, predicted from

genomic DNA sequences, or derived from a combi of seq lysis methods. The

following Table lists examples of component sequence prefixes and corresponding sequence analysis
methods associated with the prefixes (see Examiple IV and Example V).

l Prefix Type of analysis and/or examples of programs 1
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GNN, GFG, | Exon prediction from i A using, for pl

ENST GENSCAN (Stanford University, CA, USA) or FGENES
{Computer Genomics Group, The Sanger Centre, Cambridge, UK.

GBI Hand-sdited analysis of genomic sequences.

FL Stitched or stretched genomic sequences (see Bxample V).

INCY Full length transcript and exon prediction from mapping of EST
sequences to the genome. Genomic location and EST composition|
data are combined to predict the exons and resulting transcript.

In some cases, Incyte cDNA coverage redundant with the sequence coverage shown in

column 5 was obtained o confirm the final polynuclectide but the relevant Incyte

cDNA identification nuinbers are not shown.

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

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

The invention also encompasses polynucleotides which encode GCREC, In a particular

1 Teatid ! 1

embodiment, the invention encompasses a p

from the group consisting of SEQ ID NO:17-32, which encodes GCREC. The polynucleotide

sequence ¢ ising a seq

P

sequences of SEQ YD NO:17-32, as presented in the Sequence Listing, embrace the equivalent RNA
sequences, wherein occurrences of the nitrogenous base thymine are replaced with uracil, and the
sugar backbone is composed of sibose instead of deoxyribose.

The invention also encompasses a variant of a polymcleotide sequence encoding GCREC. In
particular, such a variant polypncleotide sequence will have at least about 70%, or alternatively at least
about 85%, or even at least about 95% polynucleotide sequence identity to the polynucleatide
sequence encoding GCREC. A particular aspect of the invention encompasses a variant of a
polynucleotide sequence ¢ ising a selected from the group consisting of SEQ ID NO:17-
32 which has at least about 70%, or alternatively at least about 85%, or even at Jeast about 95%

polymucleotide sequence identity to a nucleic acid sequence selected from the group consisting of SEQ
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ID NO:17-32. Any one of the polynucleotide variants described above can encode an amino acid

sequence which contains at least one functional or structural charvacteristic of GCREC.

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

Although nucleotide sequences which encode GCREC and its variants are generally capable
of hybridizing to the nucleotide sequence of the naturally occurring GCREC under appropriately
selected conditions of stringency, it may be advantageous to produce nucleotide sequences encoding
GCREC or its derivatives possessing a substantially different codon usage, e.g., inclusion of non-
naturally occurring codons. Codons may be selected to increase the rate at which expression of the
peptide occurs in a particular prokaryotic or eukaryotic host in accordance with the frequency with
which particular codons are utilized by the host. Other reasons for substantially altering the nucleotide
sequence encoding GCREC and its derivatives without altering the ded amino acid

incinde the production of RNA transcripts having more desirable p;uperties, such as a greater half-life,
than transcripts produced from the naturally occorring sequence.

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

Also encompassed by the invention are polynucleotide sequences that are capable of
hybridizing to the claimed polynucleotide sequences, and, in particular, to those shown in SEQ ID
NQ:17-32 and fragments thereof under vatious conditions of stringency. (See, e.g., Wahl, G.M. and
S.L. Berger (1987) Methods Enzymol. 152:399-407; Kimmel, A R. (1987) Methods Enzymol. 152:507-
511.) Hybridization conditi inclndi Jing and wash conditions, are described in “Definitions.”

Methods for DNA sequencing are well known in the art and may be used to practice any of
the embodiments of the invention. The methods may employ such enzymes as the Klenow fragment
of DNA polymerase I, SEQUENASE (US Biochemical, Cleveland OH), Taq polymerase (Applied
Biosystems), thermostable T7 polymerase (Amessham Pharmacia Biotech, Piscataway NJ), or
combinations of polymerases and proofreading exonucleases such as those found in the ELONGASE
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amplification system (Life Technologies, Gaithersburg MD). Preferably, sequence preparation is

automated with machines such as the MICROLAB 2200 liquid transfer system (Hamilton, Reno NV),
PTC200 thermal cycler (MY Research, Watertown MA) and ABL CATALYST 800 thermal cycler
(Applied Biosystems). Sequencing is then carried out using either the ABI 373 or 377 DNA
sequencing system (Applied Biosystems), the MEGABACE 1000 DNA sequencing system
(Molecular Dypamics, Sunnyvale CA), or other systems known in the ast. The resulting sequences
are analyzed using a variety of algorithms which are well known in the art. (See, e.g., Ausubel, FM.
(1997) Short Protocols in Molecular Biology, John Wiley & Sons, New York NY, unit 7.7; Meyers,
R.A. (1995) Molecular Biology and Biotechnology, Wiley VCH, New York NY, pp. 856-853.)

The mucleic acid sequences encoding GCREC may be ded utilizing a partial mcleotid

sequence and employing varions PCR-based methods known jn the art to detect upstream sequences,
sach as promoters and regulatery elements. For example, one method which may be employed,
restriction-site PCR, uses universal and nested primers to amplify unknown sequence from genomic
DNA within a cloning vector. (See, e.g., Sarkar, G. (1993) PCR Methods Applic. 2:318-322.)
Anotber method, inverse PCR, uses primers that extend in divergent directions to amplify unknown.
sequence from a circularized template. The template is derived from restriction fragments comprising
aknown genomic locus and surrounding sequences. (See, e.g., Triglia, T. et al. (1988) Nucleic Acids
Res. 16:3186.) A third method, capture PCR, involves PCR amplification of DNA fr adjacent

to known sequences in human and yeast artificial chromosome DNA. (See, e.g., Lagerstrom, M. et
al. (1991) PCR Methods Applic. 1:111-119.) In this method, multiple restriction enzyme digestions and

ligations may be used to insert an engineered double-stranded seq) into a region of unknown
sequence before performing PCR. Other methods which may be used to reirieve unknown sequences
are known in the art. (See, e.g., Parker, J.D. et al. (1991) Nucleic Acids Res. 19:3055-3060).
Additionally, one may use PCR, nested primers, and PROMOTERFINDER libraries (Clontech, Palo
Alto CA) to walk genomic DNA. This procedure avoids the need to screen libraries and is useful in
finding intron/exon junctions. For all PCR-based methods, primers may be designed using
comumercially available software, such as OLIGO 4.06 primer analysis software (National

Biosciences, Plymouth MN) or another appropriate program, to be about 22 to 30 nucleotides in length,
to have a GC content of about 50% or more, and to anneal to the template at temperatures of about
68°C to 72°C.

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

into 5' non-transcribed regulatory regions.
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Capillary electropheresis systems which are commercially available may be used to analyze

the size or confirm the nucleotide sequence of sequencing or PCR products. In particular, capillary
sequencing may employ flowable polymers for electrophoretic separation, four different nucleotide~
specific, laser-stimulated fluorescent dyes, and a charge coupled device camera for detection of the
emitted wavelengths. Ontput/light intensity may be converted to electrical signal using appropriate
software (e.g., GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosysterus), and the entire
process from loading of samples to computer analysis and electronic data display may be computer

controlled. Capillary electrophoresis is especially p ble for sequencing small DNA fragments
which may be present in limited amounts in a particular sample.

In another embodiment of the invention, polynucleotide sequences or fragments thereof which
encode GCREC may be cloped in recombinant DNA molecules that direct expression of GCREC, or
fragments or functional equivalents thereof, in appropriate host cells. Due to the inherent degeneracy
of the genetic code, other DNA sequences which encode substantially the same or a functionally

" equivalent amino acid sequence may be produced and nsed to express GCREC.

The nucleotide sequences of the present invention can be engineered using methods generally
known in the art in oxder to alter GCREC-encoding sequences for a variety of purposes inclnding, but
ot limited to, modification of the cloning, processing, and/or expression of the gene product. DNA
shufffing by randomm fi: ion and PCR bly of gene fr and synthetic

oligonucleotides may be used to engineer the nucleotide sequences. For example, oligonncleotide-

diated site-directed is may be used to introduce mutations that create new restyiction

sites, alter glycosylation patterns, change codon preference, produce splice variants, and so forth.
The nucleotides of the present inveniion may be subjected to DNA shuffling technigues such

as MOLECULARBREEDING (Mazxygen Inc., Santa Clara CA; described in U.S. Patent No.
5,837,458; Chang, C.-C. et al. (1999) Nat. Biotechnol. 17:793-797; Christians, F.C. et al. (1999) Nat.
Biotechnol. 17:259-264; and Crameri, A. et al. (1996) Nat. Biotechnol. 14:315-319) to alter or improve
the biological properties of GCREC, such as its biological or enzymatic activity or its ability to bind to
other molecnles or compounds. DNA shuffling is a process by which a library of gene variants is
produced using PCR~medijated recombination of gene fragments. The library is then snbjected to

1

or ing p dures that identify those gene variants with the desired properties. These

preferred variants may then be pooled and further subjected to recursive rounds of DNA. shuffling and
selection/screening. Thaus, genetic diversity is created throngh “artificial” breeding and rapid molecular
evolution. For example, fragments of  single gene containing random point mutations may be
recombined, screened, and then reshuffled until the desired properties are optitnized. Altetnatively,

fragmeats of a given gene may be bined with fr: of homologous genes in the same gene

family, either from the same or different species, thereby maximizing the genetic diversity of nmltiple
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naturally occurring genes in a directed and controllable manner.

In another embodiment, sequences encoding GCREC may be synthesized, in whole or in part,
using chemical methods well known in the att. (See, e.g., Caruthers, M.H. et al. (1980) Nucleic Acids
Symp. Ser. 7:215-223; and Horn, T. et al. (1980) Nucleic Acids Symp. Ser. 7:225-232.) Alternatively,
GCREC itself or a fragment thereof may be synthesized using chemical methods. For

P

peptide synthesis can be petformed using vatious soltion-phase or solid-phase techniques. (See, e.g.,
Creighton, T. (1984) Proteins, Structures and Molecular Properties, WH Freeman, New York NY, pp.
55-60; and Roberge, J.Y. et al. (1995) Science 269:202-204.) Automated synthesis may be achieved
using the ABI 431A peptide synthesizer (Applied Biosystems). Additionally, the amino acid sequence
of GCREC, or any part thereof, may be altered during direct synthesis and/or combined with
sequences from other proteins, or any part thereof, to produce a variant polypeptide or a polypeptide
having a sequence of a naturally occurring polypeptide.

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

In order to express a biologically active GCREC, the nucleotide sequences encoding GCREC
or derivatives thereof may be inserted into an appropriate expression Vector, i.e., a vector which
contains the necessary elements for transcriptional and translational control of the inserted coding

sequence in a suitable host. These ek inclnde 'y seq) snch as enhancers,

constitutive and inducible promotess, and 5 and 3’ antranslated regions in the vector and in
polynucieotide sequences encoding GCREC. Such elements may vary in their strength and specificity.

Specific initiation signals may also be used to achieve more efficient transfation of seqy ding

GCREC. Such signals include the ATG initiation codon and adjacent sequences, e.g. the Kozak.

sequence. In cases where sequences encoding GCREC and its initiation codon and upstream

regulatory sequences are inserted into the appropriate vector, no additional transcriptional

or frans]atiopal control signals may be needed. However, in cases where only coding sequence, or a
fragment thereof, is inserted, exogenous translational control signals inclnding an in-frame ATG

initiation codon should be provided by the vector. Exogenous translational el and initiation

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

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

control elements. These methods include in vitro inant DNA technigy ynthetic techni
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and in vivo genetic recombination. (See, e.g., Sambrook, J. et al. (1989) Molecular Cloning, A

Laboratory Manual, Cold Spring Harbor Press, Plainview NY, ch. 4, 8, and 16-17; Ausube], EM. et
al. (1995) Current Protocols in Molecular Biology, John Wiley & Sons, New York NY, ch. 9, 13, and
16.)

A variety of expression vector/host systems may be utilized to contain and express sequences
encoding GCREC. These include, but are not limited to, microorganisms such as bacteria transformed
with recombinant bacteriophage, plasmid, or cosmid DNA expression vectors; yeast transformed with
yeast expression vectors; jnsect cell systems infected with viral expression vectors (e.g., baculovirus);
plant cell systems transformed with viral expression vectors (e.g., cauliflower mosaic virus, CaMV, or
tobacco mosaic virus, TMV) or with bacterial expression vectors {(e.g., Ti or pBR322 plasmids); or
animal cell systems. (See, e.g., Sambrook, supra; Ausubel, supra; Van Heeke, G. and S.M. Schuster
(1989) 1. Biol. Chem. 264:5503-5509; Engelhard, B.K. et al. (1994) Proc. Natl. Acad. Sci. USA
91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1945; Takamatsu, N. (1987) EMBO
J. 6:307-311; The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New
York NY, pp. 191-196; Logan, J. and T. Shenk (1984) Proc. Natl. Acad. Sci. USA 81:3655-3659; and
Harrington, I.I. et al. (1997) Nat. Genet. 15:345-355.) Expression vectors derived from retroviruses,
adenoviruses, or herpes or vaccinia viruses, or from. various bacterial plasmids, may be used for
delivery of mcleotide sequences to the targeted organ, tissue, or cell population. (See, e.g., Di Nicola,
M. et al. (1998) Cancer Gen. Ther. 5(6):350-356; Yu, M. et al. (1993) Proc. Natl. Acad. Sci. USA
90(13):6340-6344; Buller, R.M. et al.' (1985) Nature 317(6040):813-815; McGregor, D.P. et al. (1994)
Mol. Immunol. 31(3):219-226; and Verma, M. and N. Samia (1997) Nature 389:239-242.) The
invention is not limited by the host cell employed. ’

In bacterial systerns, a number of cloning and expression vectors may be selected depending
upon the use intended for polynucleotide sequences encoding GCREC. For example, routine cloping, -
subcloning, and prog ion of polynncleotide seq encoding GCREC can be achieved using a
muliifunctional E. coli vector such as PBLUESCRIPT (Stratagene, La Jolla CA) or PSPORT1
plasmid (Life Technologies). Ligation of sequences encoding GCREC into the vector’s multiple

cloning site disrupts the JacZ gene, allowing a colotimetric screening procedure for identification of
transformed bacteria containing recombinant molecules. In addition, these vectors may be useful for
n vitro transcription, dideoxy sequencing, single strand rescue with helper phage, and creation of
nested deletions in the cloned sequence. (See, e.g., Van Heeke, G. and S.M. Schuster (1989) I. Biol.
Chem. 264:5503-5509.) When large quantities of GCREC are veeded, e.g. for the production of
antibodjes, vectors which direct high Jevel expression of GCREC may be used. For example, vectors

d

the strong, i ible SP6 or T7 bacteriophage promoter may be used.

Yeast expression systems may be used for production of GCREC. A number of vectors
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confaining constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH

promoters, may be used in the yeast Saccharomyces cerevisiae or Pichia pastoris. In addition, such

vectors direct either the ion or i Ttalar ion of expressed proteins and enable integration
of foreign sequences into the host for stable p jon. (See, e.g., Ausubel, 1995, supra;

Bitter, G.A. et al. (1987) Methods Bnzymol. 153:516-544; and Scorer, C.A. et al. (1994)
Bio/Technology 12:181-184.)

Plant systems may also be used for expression of GCREC. Transcription of sequences
encoding GCREC may be driven by viral promoters, e.g., the 355 and 195 promoters of CaMV used
alone or in combination with the omega leader sequence from TMV (Takamatsu, N. (1987) EMBO J.
6:307-311). Alternatively, plant promoters such as the small subunit of RUBISCO or heat shock
promoters may be used. (See, e.g., Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Broglie, R. et al.
(1984) Science 224:838-843; and Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-105.) These
constructs can be introduced into plant cells by direct DNA fi ion or path diated

transfection. (Ses, e.g., The McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill,
New York NY, pp. 191-196.)
In mammalian cells, a number of viral-based expression systems may be utilized. In cases

where an adenovires is used as an expression vector, sequences encoding GCREC may be ligated into

an adenovirus transcription/translati pl isting of the late promoter and tripartite leader
sequence. Insertion in a non-essential E1 or B3 region of the viral genome may be used to obtain
infective virus which expresses GCREC inhost cells. (See, ¢.g., Logan, J. and T. Shenk (1984) Proc.
Natl. Acad. Sci. USA 81:3655-3659.) In addition, transcription enhancers, such as the Rous sarcoma
virus (RSV) ephancer, may be used to increase cxpression in mammalian host cells. SV40 or EBV-
‘based vectors may also be used for high-level protein expression.

Fiaman artificial chromosomes (FLACs) may also be employed to deliver larger fragments of
DNA than can be contained in and expressed from a plasmid. HACs of about 6 kb to 10 Mb are
constructed and delivered via conventional delivery methods (lip polycationic amino pol;

or vesicles) for therapeutic purposes. (See, e.g., Harrington, 1.J. et al. (1997) Nat. Genet. 15:345-
355.)

For long term production of recombinant proteins in mammalian systems, stable expression of
GCREC in cell lines is preferred. For example, sequences encoding GCREC can be transformed into
cell lines using expression vectors which may contain viral origins of replication and/or endogenous

ion and a

Jentahl

marker gene on the same or on. a separate vector. Following the

F

introduction of the vector, cells may be allowed to grow for about 1 to 2 days in enriched media before
being switched to selective media. The purpose of the selectable marker is to confer resistance to a

selective agent, and its presence allows growth and recovery of cells which successfully express the
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introduced sequences. Resistant clones of stably transformed cells may be propagated using tissue

culture techniques appropriaie to the cell type.

Any number of selection systems may be used to recover transformed cell lines. These
include, but are not limited to, the herpes simplex viras thymidine kinase and adenine
phosphoribosyltransferase genes, for use in & and apr- cells, respectively. (See, e.g., Wigler, M. et
al. (1977) Cell 11:223-232; Lowy, L et al. (1980) Cell 22:817-823.) Also, antimetabolite, anibiotic, or
herbicide resistance can be used as the basis for selection. For example, dhfr confers resistance to
methotrexate; neo confers resistance to the aminoglycosides neomycin and G-418; and als and pat
confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively. (See, e.g.,
Wigler, M. et al. (1980) Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. ot al. (1981)
J. Mol, Biol. 150:1-14.) Additional selectable genes have been described, e.g., #7pB and hisD, which
alter cellular requirements for metabolites. (See, e.g., Hartman, S.C. and R.C. Mulligan (1988) Proc.
Natl. Acad. Sci. USA 85:8047-8051.) Visible markers, e.g., anthocyanins, green fluorescent proteins
(GFP; Clontech), 8 glucuronidase and its substrate 8-glucuronide, or luciferase and its substrate
Tuciferin may be used. These markers can be used not only to identify transformants, but also to
quantify the amount of transient or stable protein expression attributable to a specific vector system.
(See, e.g., Rhodes, C.A. (1995) Methods Mol. Biol. 55:121-131.) .

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

In general, host cells that contain the nucleic acid sequence encoding GCREC and that
express GCREC may be identified by a variety of procedures known to those of skill in the art. These
procedures inchide, but are not limited to, DNA-DNA or DNA-RNA hybridizations, PCR

amplification, and protein bioassay or immunoassay techniques which include membrane, solution, or

chip based technologies for the detection and/or quantification of nucleic acid or protein sequences.
Immunological methods for detecting and measuring the expression of GCREC using either
specific polyclonal or monoclonal antibodies are knowa in the art. Examples of such techniques
include enzyme-linked in bent assays (ELISAs), radioi >assays (RIAs), and
fluorescence activated cell sorting (FACS). A two-site, m lonal-based i y utilizing

monoclonal antibodies reactive to two non-interfering epitopes on GCREC is preferred, but a

competitive binding assay may be employed. These and other assays are well known ip the art. (See,
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e.g., Hampton, R. et aL (1990) Serological Methods. a Laboratory Manual, APS Press, St. Paul MN,

Sect. IV; Coligan, J.E. et al. (1997) Current Protocols in Immugnology, Greene Pub. Associates and
Wiley-Interscience, New York NY; and Pound, I.D. (1998) Immunochemical Protocols, Humana
Press, Totowa NJ.)

A wide variety of labels and conjugation techniques are known by those skilled in the art and
may be used in various nucleic acid and amino acid assays. Means for producing Iabeled hybridization
or PCR probes for detecting sequences related to polymcleotides encoding GCREC include
oligolabeling, nick translation, end-labeling, or PCR amplification using a Jabeled nucleotide.
Alternatively, the sequences encoding GCREC, or any fragments thereof, may be cloned into a vector
for the production of an mRNA probe. Such vectors are known in the art, are commercially available,
and may be used io synthesize RNA probes in vitro by addition of an appropsiate RNA polymerase

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

3 Tid, P

chemilumi or chrom

ease of detection include F:<
agents, as well as substrates, cofactors, inhibitors, magnetic particles, and the like.

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

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

Pprocessing of the foreign protein.

In another embodiment of the invention, natural, modified, or recombinant nucleic acid
sequences encoding GCREC may be ligated to a heterologous sequence resulting in. translation of a
fasion protein in any of the aforementioned host systems. For exaniple, a chimeric GCREC protein
containing a beterologous moiety that can be recognized by a commercially available antibody may
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facilitate the screening of peptide libraries for inhibitors of GCREC activity. Heterologous protein and

peptide moieties may also facilitate purification of fusion proteins using conﬂ:nercially available affinity
matrices. Such mojeties include, but are not limited to, glutathione S-transferase (GST), maltose
binding protein (MBP), thioredoxin (Trx), calmodulin binding peptide (CBP), 6-His, FLAG, ¢-myc, and
hemagglutinin (HA). GST, MBP, Trx, CBP, and 6-His enable purification of their cognate fusion
proteins on immobilized ghitathione, maltose, phenylarsine oxide, calmodulin, and metal-chelate resins,
respectively. FLAG, ¢-miyc, and hemagglutinin (HA) enable immunoaffinity purification of fusion
proteins using commercially available monoclonal and polyclonal antibodies that specifically recognize
these epitope tags. A fusion protein may also be engineered to contain a proteolytic cleavage site
Jocated between the GCRBC encoding sequence and the heterologous protein sequence, so that
GCREC may be cleaved away from the heterologous moiety following purification. Methods for
fusion protein expression and purification are discussed in Ausubel (1995, supra, ch. 10). A variety of
commercially available kits may also be used to facilitate expression and purification of fusion proteins.

In a further embodiment of the invention, synthesis of radiolabeled GCREC may be achieved
in vitro using the TINT rabbit reticulocyte lysate or wheat germ extract system (Promega). These
systetns couple transeription and translation of protein-coding sequences operably associated with the
T7, T3, or SP6 promoters. Translation takes place in the presence of a radiolabeled amino acid
precursor, for example, *5S-methionine.

GCREC of the present invention or fragments thereof may be used to screen for compounds
that specifically bind to GCREC. At Jeast one and up to a plurality of test compounds may be
screeped for specific binding to GCRBC. Bxamples of test compounds inchide antibodi

it Tontide

proteins (e.g., receptors), or smail molecules.

In one embodiment, the compound thus identified is closely related to the natural ligand of
GCREC, e.g., a ligand or fragment thereof, a natural substrate, a structural or functional mimetic, or a
natural binding partner. (See, e.g., Coligan, J.E. et al. (1991) Current Protocols in Immunology 1(2):
Chapter 5.) Similarly, the compound can be closely related to the natural receptor to which GCREC
binds, or to at least a fragment of the receptor, e.g., the ligand binding site. In either case, the

-

screening for
these compounds invalves producing appropriate cells which express GCREC, either as a secreted
protein or on the cell merabrane. Preferred cells inchude cells from mammals, yeast, Drosaphila, or E.
coli. Cells expressing GCREC or cell membrane fractions which contain GCREC are then contacted

compound can be rationally designed using known techniqu In one emb

with a test compound and binding, stimulation, or inhibition of activity of either GCREC or the

compound is analyzed. .
An assay may simply test binding of a test compound to the polypeptide, wherein binding is
detected by a flnorophote, rad pe, enzyme conj or other detectable label. For example, the
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assay may comprise the steps of combining at least one test compound with GCREC, either in solution

or affixed to a solid support, and detecting the binding of GCREC to the compound. Alternatively, the
assay may detect or measure binding of a test compound in the presence of a labeled competitor.
Addiﬁouaﬁy, the assay may be carried out using cell-free preparations, chemical libratics, or natural
product mixtures, and the test compound(s) may be free in solution or affixed to a solid support.
GCREC of the present invention or fragments thereof may be used to screen for compounds
that modnulate the activity of GCREC. Such compounds may include agonists, antagonists, or partial or
inverse agonists. In one embodiment, an assay is performed under conditions permissive for GCREC
activity, wherein GCREC is combined with at Jeast one test compound, and the activity of GCREC in
the presence of a test compound is compared with the activity of GCREC in the absence of the test
compound. A change in the activity of GCREC in the presence of the test compound is indicative of a
compound that modulates the activity of GCREC. Alternatively, a test compound is combined with an
in vitro or cell-free system comprising GCREC under conditions suitable for GCREC activity, and the

assay is performed. In either of these assays, a test compound which modulates the activity of
GCREC may do so indirectly and need not come in direct contact with the test compound. At least
one and up to a plurality of test compounds may be screened.

In another embodiment, polynucleotides encoding GCREC or their mammalian homologs may
‘be “knocked out” in an animal model system using homologous recombination in embryonic stem (ES)
cells. Such techniques are well known in the art and are useful for the generation of animal models of
human disease. (See, e.g., U.S. Patent No. 5,175,383 and U.S. Patent No. 5,767,337.) For example,
mouse ES cells, such as the mouse 129/5v] cell line, are derived from the early mouse egbryo and
grown in culture. The ES cells are transformed with a vector containing the gene of interest disrupted
‘by a marker gene, e.g., the neomycin phosphotransferase gene (neo; Capecchi, M.R. (1989) Science
244:1288-1292). The vector i into the corresponding region of the host genome by

homologous recombination. Alternatively, homologous recombination takes place using the Cre-loxP
system to knockout a gene of interest in a tissue- or developmental smge-spédﬁc manner (Marth, J.D.
(1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic Acids Res. 25:4323-4330).
Transformed BS cells are identified and microinjected into mouse cell blastocysts such as those from
the C57BL/6 mouse strain. The blastocysts ate surgically transferred to pseudopregnant dams, and
the resulting chimeric progeny are genotyped and bred to produce heterozygous or homozygous
strains. Transgenic animals thus generated may be tested with potential therapeutic or toxic agents.
Polynucleotides encoding GCREC may also be manipulated in vitro in ES cells derived from
buman blastocysts. Human ES cells have the potential to differentiate into at least ejght separate cell

T inclrding endoderm, derm, and ectodermal cell types. These cell lineages differentiate

into, for example, neural cells, bematopoietic lineages, and cardiomyocytes (Thomson, J.A. et al

40
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(1998) Science 282:1145-1147).

Polynucleotides encoding GCREC can also be used to create “knockin’™ humanized animals
(pigs) or transgenic animals (mice or rats) to model human disease. With knockin technology, a region
of a polynucleotide encoding GCREC is injected into animal ES cells, and the injected sequence
integrates into the animal cell genome. Transformed cells are injected into blastalae, and the blastulae
are implanted as described above. Transgenic progeny or inbred lines are studied and freated with
potential pharmaceutical agents to obtain information on treatment of a human disease. Alternatively,
a mammal inbred to overexpress GCREC, e.g., by secreting GCREC in its milk, may also serve as a
convenient source of that protein (Janne, I. et al. (1998) Biotechnol. Annu. Rev. 4:55-74).
THERAPEUTICS

Chemical and structural similarity, e.g., in the context of sequences and mootifs, exists between
regions of GCREC and G-protein coupled receptors. In addition, the expression of GCREC is closely
associated with brain tissue. Therefore, GCREC appears to play a role in cell proliferative,

neurological, cardio lar, g intestinal i finflarnmatory, and bolic disorders, and
viral infections. In the treatment of disorders iated with i d GCREC expression or
activity, it is desirable to d fhe ex ion or activity of GCREC. In the ireatment of disorders

associated with decreased GCREC expression or activity, it is desirable to increase the expression or
activity of GCREC.
Therefore, in one embodiment, GCREC or a fragment or derivative thereof may be

administered to a subject to treat or prevent a disord iated with d d expression or
activity of GCREC. Examples of such disorders include, but are not limited to, a cell proliferative

a 1

disorder such as actinic keratosis, arteriosclerosis, is, bursitis, cirrhosis, hepatitis, mized

connective tissue disease (MCTD), myelofibrosis, paroxysmal nocturnal hemaglobinuria, polycythemia

vera, psoriasis, primary thrombacythemia, and cancers including adenocarcinoma, leuk

lymphoma, melanoma, myel sarcoma, inoma, and, in particular, cancers of the adrenal

gland, bladder, bone, bone matrow, brain, breast, cervix, gall bladder, ganglia, gastrointestinal tract,
heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin,
spleen, testis, thymms, thyroid, and uterus; a neurological disorder such as epilepsy, ischemic
cerebrovascular disease, stroke, cerebral neoplasms, Alzheimer’s disease, Pick’s disease,

Huntington’s disease, d ia, Parkinson’s disease and other extrapyramidal disorders, amyotrophic

Iateral sclerosis and other motor neuron disorders, progressive neural mscular atrophy, retinitis

3

pigmentosa, hereditary ataxias, multiple sclerosis and other demyel , bacterial and viral
meningitis, brain abscess, subdural empyema, epidural abscess, suppurative intracranial
thrombophlebitis, myelitis and radiculitis, viral central nervous system disease, prion diseases including

kuru, Creutzfeldt-Jakob disease, and G Jer-Scheinker syndrome, fatal familial

a1
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insomnia, nutritional and metabolic diseases of the nervous system, nenrofibromatosis, tuberous
lerosi belloretinal 1 iobl i balotrigeminal synd: mental dation

and other developmental disorders of the central nervous system, cerebral palsy, neuroskeletal
disorders, antonomic nervous system disorders, cranial nerve disorders, spinal cord diseases, muscular
dystrophy and other neuromuscular disorders, peripheral nervous system disorders, dermatomyositis
and polymyositis, inherited, metabolic, endocrine, and toxic myopathies, myasthenia gravis, periodic
paralysis, mental disorders including mood, anxiety, and schizophrenic disorders, seasonal affective
disorder (SAD), akathesia, ia, C ia, diabetic thy, tardive dyskinesia, dystonias,

paranoid psychoses, postherpetic lgia, Toureite’s disorder, p ive supranuclear palsy,
corticobasal degeneration, and familial frontotemporal dementia; a cardiovascular disorder such as
arteriovenous fistula, atherosclerosis, hypertension, vasculitis, Raynaud's disease, aneurysms, arterial

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

thrombolysis, balloon angioplasty, vascular repl: and coronary artery bypass graft surgery,
congestive heart failure, ischemic heart disease, angina pectoris, myocardial infarction, hypertensive

heart disease, degenerative valvulat heatt disease, calcific aortic valve stenosis, congenitally bicuspid

aortic valve, mitral anoular calcification, mitral valve prolapse, 1t ic fever and rh ic heart

disease, infective endocarditis, nont ial thrombotic end diti docarditis of systemic Tupus

erythematosus, carcinoid heart disease, cardiomyopathy, myocarditis, pericarditis, neoplastic heart

disease, congenital heart disease, and complications of cardiac transplantation; a gastrointestinal

1

disorder such as dysphagia, peptic esophagitis, esophageal spasm, esopt 1 stricture, esoph

1

car dyspepsia, i ion, gastritis, gastric carcinoma, anarexia, bausea, emesis, gastroparesis,

antral or pyloric edema, abdominal angina, pyrosis, gastroenteritis, intestinal obstruction, infections of
the intestinal tract, peptic uleer, cholelithiasis, cholecystitis, cholestasis, pancreatitis, pancreatic
carcinoma, biliary tract disease, hepatitis, hyperbilirbinemia, cirrhosis, passive congestion of the liver,
‘hepatoma, infectious colitis, ulcerative colitis, ulcerative proctitis, Crobn’s disease, Whipple’s disease,
Mallory-Weiss syndrome, colonic carcinoma, colonic obstruction, irritable bowel syndrome, short
howel syndrome, diarthea, constipation, gastrointestinal hemotrhage, acquired immunodeficiency
syndrome (AIDS) enteropathy, jaundice, hepatic sphalopathy, hep 1 syndrome, hepatic

steatosis, hemochromatosis, Wilson’s disease, alpha,-antitrypsin deficiency, Reye’s syndrome, primary
sclerosing cholangitis, liver infarction, portal vein obstruction and thrombosis, centrilobular necrosis,
peliosis hepatis, hepatic vein thrombosis, veno-occlusive disease, preeclampsia, eclampsia, acute fatty

liver of pregnancy, infrahepatic cholestasis of pregnancy, and hepatic tumors inclading nedular

hyperplasias, ad and inomas; an autoime finflammatory disorder such as acquired

immunodeficiency syndrome (AIDS), Addison’s disease, adult respiratory distress syndrome, allergies,

ankylosing spondylitis, amyloidosis, anemia, asthma, atherosclerosis, i Themolytic anemia,
4
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33

thyroiditis, i polyendocrinopathy-candidiasis-ectodermal dystrophy

(APECED), bronchitis, cholecystitis, contact dermatitis, Crohn’s disease, atopic dermatitis,
dermatomyositis, diabetes mellitus, emphysema, episodic lymphopenia with Iymphocytotoxins,
erythroblastosis fetalis, erythema nodosum, atrophic gastritis, glomerulonephritis, Goodpasture™s
syndrome, gout, Graves® discase, Hashimoto’s thyroiditis, hypereosinophilia, irritable bowel syndrome,

multiple sclerosis, myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis,

d

osteoporosis, pancreatitis, polymyositis, psoriasis, Reiter’s syndrome, rh id arthritis, sck ma,

Sjogren’s synd; ystemi xis, systemic lupus erythematosus, systemic sclerosis,
thrombocytopenic purpura, uleerative colitis, uveitis, Werner syndrome, complications of cancer,
hemodialysis, and extracorporeal circulation, viral, bacterial, fangal, parasitic, protozoal, and helminthic
infections, and tranma; a metabolic disorder such as diabetes, obesity, and osteoporosis; and an
infection by a viral agent classified as adenovirus, arenavirus, bunyavirus, calicivirus, coropavirus,
filovirus, hepadnavirus, herpesvirus, flavivirus, orthomyxovirus, parvovirs, papovaviras,
paramiyxovirus, picornaviras, poxvirus, Teovirus, retrovirus, thabdovirus, and tongavirus.

In another embodiment, a vector capable of expressing GCREC or 2 fragment or derivative
thereof may be administered to a subject to treat or prevent a disorder associated with decreased
expression or activity of GCREC including, but not limited to, those described above.

In a further embodiment, a composition comprising a substantially purified GCREC in
conjunction with a suitable pharmaceutical carrier may be administered to a subject to treat or prevent
a disorder associated with decreased expression or activity of GCREC incinding, bot not limited to,
those provided above.

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

In a further embodiment, an antagonist of GCREC may be administered to a subject to treat
or prevent a disorder associated with increased expression or activity of GCREC. Examples of such
disorders include, but are not Limited to, those cell proliferative, neurological, cardiovascular,
gastrointestinal, i /infl y, and ibolic disorders, and viral infections described
above. In one aspect, an antibody which specifically binds GCREC may be used directly as an.

antagonist or indirecily as a targeting or delivery mechanism for bringing a pharmaceutical agent to
cells or tissues which express GCREC.

In an additional embodiment, a vector ing the )! of the pol Jeotide

P 'P

encoding GCREC may be administered to a subject to treat or prevent a disorder associated with
increased expression or activity of GCREC including, but not limited to, those described above.
In other embodiments, any of the proteins, antagonists, antibodies, agonists, complementary

43
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sequences, or vectors of the invention may be administered in combination with ofher appropriate

therapeutic agents. Selection of the appropriate agents for use in combination therapy may be made
by one of ordinary skill in the art, according to conventional pharmaceufical principles. The
combination of therapeutic agents may act synergistically to effect the treatment or prevention of the
various disorders described above. Using this approach, one may be able to achieve therapentic
efficacy with lower dosages of each agent, thus reducing the potential for adverse side effects.

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

For the production of antibodies, various hosts including goats, rabbits, rats, mice, hutﬁans, and
others may be immmnized by injection with GCREC or with any fragment or oligopeptide thereof
which has immunogenic properties. Depending on the bost species, various adjuvants may be used to
increase itamunological response. Such adjuvants include, but are not mited to, Freund’s, mineral gels
such as alnminm hydroxide, and surface active substances such as lysolecithin, pluronic polyols,
polyanions, peptides, oil emmlsions, KLH, and dinitrophenol. Among adjuvants used in bumans, BCG
(bacilli Calmette-Guerin) and Corynebacterium parvum are especially preferable.

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

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

In addition, techniques developed for the production of “chimetic antibodies,” such as the
splicing of mouse antibody genes to human antibody genes to obtain a molecule with appropriate
antigen specificity and biological activity, can be used. (See, e.g.. Morzison, S.L. et al. (1984) Proc.
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Natl. Acad. Sci. USA 81:6851-6855; Neuberger, M.S. et al. (1984) Nature 312:604-608; and Takeda,

S. et al. (1985) Nature 314:452-454.) Alternatively, techniques described for the production of single
chain antibodies may be adapted, using methods known in the art, to prodnce GCREC-specific single
chain antibodies. Antibodies with related specificity, but of distinct idiotypic composition, may be
generated by chain shuffling from random combinatorial immunoglobulin libraries. (See, e.g., Buston,
D.R. (1991) Proc. Natl. Acad. Sci. USA 88:10134-10137.)

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

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

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

Various imxmunoassays may be used for ing to ideniify antibodies having the desired

specificity. Numerous protocols for competitive binding or i diometric assays using either
polyclonal or monoclonal antibodies with established specificities are well known in the art. Such
immunoassays typically iuvolve the measurement of complex formation between GCREC and its
specific antibody. A two-site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive
to two ncn~iubexfertng GCREC epitopes is generally used, but a competitive binding assay may also be
employed (Pound, supra).

Various methods such as $
may be used to assess the affinity of antibodies for GCREC. Affinity is expressed as an association
constant, K,, which is defined as the molar concentration of GCREC-antibody complex divided by the

h

d analysis in conjunction with radjoi noassay tec]

molar concentrations of free antigen and free antibedy under equilibrium conditions. The K,
determined for a preparation of polyclonal antibodies, which are heterogeneous in their affinities for
multiple GCREC epitopes, represents the average affinity, or avidity, of the antibodies for GCREC.
The X, determined for a preparation of monoclonal antibodies, which are 1
GCREC epitope, represents a true moeasure of affinity. High-affinity antibody preparations with K,

ific for a patticular

%

ranging from about 10° to 10" L/mole are preferred for use in immunoassays in which the GCREC-
antibody complex must withstand rigorous manipulations. Low-affinity antibody preparations with K,
ranging from about 10¢ to 107 L/mole are preferred for use in immunopurification and similar
procedures which ultimately require dissociation of GCREC, preferably in active form, from the
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antibody (Catty, D. (1988) Antibodies, Volume I: A Practical Approach, IRL Press, Washington DC;

Liddell, J.E. and A. Cryer (1991) A Practical Guide to Monaclonal Antiboedies, John Wiley & Sons,
New York NY).

The titer and avidity of polyclonal antibody preparations may be further evaluated to determine
the quality and suitability of such preparations for certain downstream applications. For example, a
polyclonal autibody preparation containing at least 1-2 mg specific antibody/ml, preferably 5-10 mg

4

specific antibody/ml, is generally employed in pic requiring precipitation of GCREC-antibody
complexes. Procedures for evaluating antibody specificity, titer, and avidity, and gnidelines for
antibody quality and usage in vatious applications, are generally available. (See, e.g., Caity, supra, and
Coligan et al. supra.)

In another embodiment of the invention, the polynucleotides encoding GCREC, or any

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

of gene expression can be achieved by designing compl y sequences or ant molecules
(DNA, RNA, PNA, or modified oligonucleotides) to the coding or regulatory tegions of the gene
encoding GCREC. Such technology is well known in the art, and antisense oligonucleotides or larger
fragments can be designed from various locations along the coding or control regions of sequences
encoding GCREC. (See, e.g., Agrawal, S., ed. (1996) Antisense Therapeutics, Humana Press Inc.,
Totawa NI.)

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

In another embodiment of the invention, polymucleotides encoding GCREC may be used for
somatic ar germline gene therapy. Gene therapy may be performed to (i) correct a genetic deficiency
(e.g., in the cases of severe combined immunodeficiency (SCID)-X1 disease characterized by X-
linked inheritance (Cavazzana-Calvo, M. et al. (2000) Science 288:669-672), severe combined
immunodeficiency syndrome associated with an inhetited adenosine deaminase (ADA) deficiency
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(Blaese, RM. et al. (1995) Science 270:475-480; Bordignon, C. et al. (1995) Science 270:470-475),

cystic fibrosis (Zabuer, J. et al. (1993) Cell 75:207-216; Crystal, R.G. et al. (1995) Hum. Gene
Therapy 6:643-666; Crystal, R.G. et al. (1995) Hum. Gene Therapy 6:667-703), thalassamias, familial
hypercholesterolemia, and hemophilia resnlting from Factor VIII or Factor IX deficiencics (Crystal,
R.G. (1995) Science 270:404-410; Verma, LM. and N. Somia (1997) Nature 389:239-242)), (ii)
express a conditionally lethal gene product (e.g., in the case of cancers which result from unregulated
cell proliferation), ox (iii) express a protein which affords protection against intracellular parasites (e.g.,
against human retroviruses, such as buman jmmunodeficiency viras (HIV) (Baltimore, D. (1988)
Nature 335:395-396; Poeschla, E. et al. (1996) Proc. Natl. Acad. Sci. USA. 93:11395-11399),
hepatitis B or C virus (HBV, HCV); fungal parasites, such as Candida albicans and Paracoccidioides
brasiliensis; and profozoan parasites such as Plasmodinm falciparam and Trypanosoma cruzi). In the
case where a gepefic deficiency in GCREC expression or regulation causes disease, the expression of
GCREC from an appropriate population of transduced cells may alleviate the clinical manifestations
caused by the genetic deficiency.

In a forther embodiment of the invention, diseases or disorders caunsed by deficiencies in
GCREC are treated by constructing mammalian expression vectors encoding GCREC and introducing
these vectors by mechanical means into GCREC-deficient cells. Mechanical transfer technologies for
use with cells in vivo or ex vitro-include (i) direct DNA microinjection into individual cells, (ii) ballistic
gold particle delivery, (iif) %ip diated transfection, (iv) ptor-mediated gene transfer, and
(v) the use of DNA transposons (Morgan, R.A. and W.F. Anderson (1993) Annu. Rev. Biochem.
62:191-217; Ivies, Z. (1997) Cell 91:501-510; Boulay, J-L. and H. Récipon (1998) Curr. Opin.
Biotechnol. 9:445-450).

Expression vectors that may be effective for the expression of GCREC include, but are not
limited to, the PCDNA 3.1, EPFITAG, PRCCMV2, PREF, PVAX, PCR2-TOPOTA vectors
(Invitrogen, Carlsbad CA), PCMV-SCRIPT, PCMV-TAG, PEGSH/PERYV (Stratagene, La Jolla CA),
and PTET-OFF, PTET-ON, PTRE2, PTRE2-LUC, PTK-HYG (Clontech, Palo Alio CA). GCREC
may be expressed using (i) a constitutively active promoter, (e.g., from cytomegalovims (CMV), Rous
sarcoma virus (RSV), SV40 virus, thymidine kinase (TK), or B-actin genes), (i) an inducible promoter
(e.g., the tetracycli lated p (Gossen, M. and H. Bujard (1992) Proc. Natl. Acad. Sci.
USA 89:5547-5551; Gossen, M. et al. (1995) Science 268:1766-1769; Rossi, FM.V. and HM. Blau

(1998) Curr. Opin. Biotechnol. 9:451-456), commercially available in the T-REX. plasmid (Invitrogen));

the ecdysone-inducible promoter (available in the plasmids PVGRXR and PIND; Invitrogen); the
FK506/rapamycin inducible promoter; or the RU486/mifepristone inducible promoter (Rossi, FM.V.

and Blau, HM. supra)), or (iii) a tissue-specific promoter or the native promoter of the endogenous
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gene encoding GCREC from a normal individual.

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

In another embodiment of the invention, diseases or disorders caused by genetic defects with
respect to GCREC expression are treated by constructing a retrovirus vector consisting of (i) the
polynucleotide encoding GCREC under the control of an independent promoter or the retrovirus long
terminal repeat (LTR) promoter, (i) appropriate RNA packaging signals, and (ii{) a Rev-responsive
element (RRE) along with additional retrovirus cis-acting RNA sequences and coding sequences
required fo efficient vector propagation. Retrovims vectoss (e.g., PFB and PFBNEO) are
commercially available (Stratagene) and are based on published data (Riviere, I et al. (1995) Proc.
Natl. Acad. Sci. USA 92:6733-6737), incorporated by reference herein. The vector is propagated in
an appropriate vector producing cell line (VPCL) that expresses an envelope gene with a tropism for
receptors on the target cells or a promiscuous envelope protein such as VSVg (Armentano, D. et al.
(1987) J. Virol. 61:1647-1650; Bender, M.A. et al. (1987) J. Virol. 61:1639-1646; Adam, M. A. and
AD. Miller (1988) J. Virol. 62:3802-3806; Dull, T. et al. (1998) I. Virol. 72:8463-8471; Zufferey, R. et
al. (1998) I. Virol. 72:9873-9880). U.S. Patent No. 5,910,434 to Rigg (“Method for obtaining
retrovirus packaging cell lines producing high ducing efficiency retroviral supernatant”) discloses

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

In the alternative, an adenovirus-based gene therapy delivery system is used to deliver

polymicleotides encoding GCREC to cells which bave one or more genetic abnormalities with respect

to the expression of GCREC. The construction and packaging of adenovirus-based vectors are well
known to those wifh ordinary skill in the art. Replication defective adenovirus vectors have proven to
be versatile for importing genes encoding immunoregnlatory proteins into intact islets in the pancreas
(Csete, MLE. et al. (1995) Transplantation 27:263-268). Potentially nseful adenoviral vectors are
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described in U.S. Patent No. 5,707,618 to Armentano ("Adenovirus vectoss for gene therapy"), hereby

incorporated by reference. For adenoviral vectors, see also Antinozzi, P.A. et al. (1999) Annu. Rev.
Nutr. 19:511-544 and Verma, LM. and N. Somia (1997) Nature 18:389:239-242, both incorporated by
reference herein.

In another alternative, a herpes-based, gene therapy delivery system is used to deliver
polynucleotides encoding GCREC to target cells which have one or more genetic abnormalities with
respect to the expression of GCREC. The use of herpes simplex virus (HISV)-based vectors may be
especially valuable for introducing GCREC to cells of the central nervous system, for which HSV has
a tropism. The construction and packaging of herpes-based vectors are well known to those with
ordinary skill in the art. A replication-competent herpes simplex virus (HSV) type 1-based vector has
‘been used to deliver a reporter gene to the eyes of primates (Liu, X. et al. (1999) Exp. Eye Res.
169:385-395). The construction of a HSV-1 virus vector has also been disclosed in detail in U.S.
Patent No. 5,804,413 to DeLuca ("Herpes simplex virus strains for gene transfer"), which is hereby
incorporated by reference. U.S. Patent No. 5,804,413 teaches the use of recombinant HSV 92
which consists of a genotne containing at least one exogenous gene to be transfesred to a cell under
the control of the appropriate promoter for purposes including ‘Tuman gene therapy. Also taught by
this patent are the constraction and use of recombinant HSV strains deleted for ICP4, ICP27 and
ICP22. For HSV vectors, see also Goins, W.F. et al. (1999) J. Virol. 73:519-532 and Xu, FL et al.
(1994) Dev. Biol. 163:152-161, hereby incorporated by reference. The manipulation of cloned

herpesvirus seqy the ion of virns following the transfection of multiple

plasmids containing different segments of the large herpesvirus genomes, the growth and propagation
of herpesvirus, and the infection of cells with herpesvirus are techniques well known to those of
ordinary skill in the art.

In another alternative, an alphavirus (positive, single-stranded RNA virus) vector is used to
deliver polyoncleotides encoding GCREC to target cells. The biology of the prototypic alphavirus,
Sernliki Forest Virus (SFV), has been studied extensively and gene transfer vectors have been based
on the SFV gepome (Garoff, . and K.-J. Li (1998) Curr. Opin. Biotechnol. 9:464-469). During

alphavirus RNA replication, a sut ic RNA is g d that normally encodes the viral capsid
proteins. This sub ic RNA repli to higher levels than the full Jength genomic RNA,
lting in the overproduction of capsid proteins relative to the viral proteins with enzymatic activity

" (e.g., protease and polymerase). Similarly, inserting the coding sequence for GCREC into the

alphavirus genome in place of the capsid-coding region results in the production of a large number of
GCREC-coding RNAs and the synthesis of high levels of GCREC in vector fransduced cells. ‘While
alphavirus infection is typically associated with cell Iysis within a few days, the ability to establish a
persistent infection in hamster normal kidney cells (BHK-21) with a variant of Sindbis virus (SIN)
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indicates that the Iytic replication of alphaviruses can be altered to suit the needs of the gene therapy

application (Dryga, 5.A. et al. (1997) Virology 228:74-83). The wide host range of alphaviruses will
allow the introduction of GCREC into a variety of cell types. The specific transduction of a subset of
cells in a population may require the sorting of cells prior to transduction. The methods of
‘manipulating infections cDNA clones of alphaviruses, performing alphavirns cDNA and RNA
transfections, and performing alphavirus infections, are well known to those with ordinary skill in the
art.

Oligonucleotides derived from the transcription initiation site, e.g., between about positions -10
and +10 from the start site, may also be employed to inhibit gene expression. Similarly, ivhibition can
‘be achieved using triple helix base-pairing methodology. Triple helix pairing is usefol because it causes
inhibition of the ability of the double helix to open sufficiently for the binding of polymerases,
transcription factors, or regulatory molecules. Recent therapeutic advances nsing triplex DNA have
‘been described in the literature. (See, e.g., Gee, I.E. et al. (1994) m Huber, B.E. and B.I. Car,
Molecular and Immunologic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177.) A

cx y sequence or anti molecule may also be designed to block translation of mRNA

by preventing the transcript from binding to ribosomes.
Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage of
RNA. The mechanism of ribozyme action involves sequence-specific hybridization of the ribozyme
molecule to complementary target RNA, followed by endonncleolytic cleavage. For example,
engineered hammerhead motif ribozyme molecules may specifically and efficiently catalyze
donucleolytic cleavage of sequences ding GCREC.

Specific ribozyme cleavage sites within any potential RNA target are initially identified by

scanning the target molecuie for ribozyme c] sites, inchuding the following sequences: GUA,
GUU, and GUC. Once identified, short RNA sequences of between 15 and 20 ribonucleotides,

corresponding to the region of the target gene containing the cleavage site, may be evaluated for
secondary structural features which may render the oligonucleotide inoperable. The suitability of
candidate targets may also be evaluated by testing ibility to hybridization with compl y

0 Jentid: 0

using rib P ion assays.

Complementary ribonucleic acid molecules and ribozymes of the invention may be prepared
‘by any method known in the art for the synthesis of nucleic acid molecules. These include techniques
for chemically synthesizing oligonncleotides such as solid phase phosphoramidite chemical synthesis.
Alternatively, RNA molecules may be generated by in vitro and in vivo transcription of DNA
sequences encoding GCREC. Such DNA sequences may be incorporated into a wide variety of
vectors with suitable RINA pol. pr such as T7 or SP6. Alternatively, these cDNA

constructs that synthesize lementary RNA, itutively or inducibly, can be introduced into cell
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lines, cells, or tissnes.

RNA molecules may be modified to increase intracellular stability and half-life. Possible
modifications include, but are not limited to, the addition of flanking sequences at the 5’ and/or 3’ ends
of the molecule, or the use of phospborothioate or 27 O-methyl rather than phosphodiesterase linkages
within the backhone of the molecule. This concept is inherent in the production of PNAs and can be
extended in all of these molecules by the inclusion of nontraditional bases such as inosine, gueosine,
and wybutosine, as well as acetyl-, methyl-, thio-, and similarly medified forms of adenine, cytidine,
guanine, thymine, and uridine which are not as easily recognized by endogenous endonucleases.

An additional embodiment of the invention encompasses a method for screeping for a
compound which is effective in altering expression of a polynucleotide encoding GCREC. Compounds
which may be effective in altering expression of a specific polynucleotide may include, but are not

Timited to, oligonncleotides, anti oli leotides, triple beli ming ol Teotide:

1 1

ular

and nop:

transcription factors and other polypeptide transcriptional
chemical entities which are capable of interacting with specific polynucleotide sequences. Effective
componnds may alter polynucieotide expression by acting as either ivhibjtors or promoters of
polynucleotide expression. Thus, in the treatment of disorders associated with increased GCREC
expression or activity, a compound which specifically inhibits expression of the polynucleotide
encoding GCREC may be therapeutically useful, and in the treatment of disorders associated with

decreased GCREC expression or activity, a compound which specifically promotes expression of the
polynucleotide encoding GCREC may be therapeutically useful.
At Ieast one, and up to a plurality, of test compounds may be screened for effectiveness in

altering expression of a specific polynucleotide. A fest compound may be obtained by any method

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

altering polynucleotide expression; selection from an existing, commercially-available or proprictary

T Thermical d

ring or tural p rational design of a compound

library of

based on chemical and/or structural properties of the target polynucleotide; and selection from a
library of chemical compounds created combinatorially or randomly. A sample comprising a
polymcleotide encoding GCREC is exposed to at least one test compound thus obtained, The sample
‘may comprise, for example, an intact or permeabilized cell, or an jn vitro cell-free or reconstituted
‘biochemical system. Alterations in the expression of a polymcleotide encoding GCREC are assayed
by any method commonly known in the art. Typically, the expression of a specific nucleotide is

detected by hybridization with a probe having a nucleotide sequence lementary to, the

P 1!

of the polynucleotide encoding GCREC. The amount of hybridization may be quantified, thus forming
the basis for a comparison of the expression of the polynucleotide both with and without exposure to

one or more test componnds. Detection of a change in the expression of a polynucleotide exposed to
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a test compound indicates that the fest compound is effective in altering the expression of the

polynucleotide. A screen for a compound effective in altering expression of a specific polynucleotide
can be carried out, for example, using a Schizosaccharomyces pombe gene expression system (Atkins,
D.et al (1999) U.S. Patent No. 5,932,435; Arndt, G.M. et'al. (2000) Nucleic Acids Res. 28:E15) or a
huma;é]l Tine such as HeLa cell (Clarke, MLL. et al. (2000) Biochem. Biophys. Res. Commun.
268:8-13). A particular embodiment of the present invention involves screening a combinatorial library
of oligonucleofides (such as deoxyribonucleotides, ribonucleotides, peptide nucleic acids, and modified

i leotides) for anti activity against a specific polynucleotide sequence (Bruice, T.W. et al.
(1997) U.S. Patent No. 5,686,242; Bruice, T.W. et al. (2000) U.S. Patent No. 6,022,691).

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

for use in vivo, in vitro, and ex viva. For ex vive therapy, veciors may be introduced into stem cells

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

Any of the therapeutic methods desciibed above may be applied to any subject in need of

3 1,

such therapy, including, for such as humans, dogs, cats, cows, horses, rabbits, and

wonkeys.

An additional embodiment of the invention relates to the administration of a composition which,
generally comprises an active ingtedient formulated with a pharmaceutically acceptable excipient.
Excipients may include, for example, sugars, starches, celluloses, gumns, and proteins. Various
formnlations are commonly known and are thoroughly discussed it the Jatest edition of Remington’s
Pharmacentical Sciences (Maack Publishing, Easton PA). Such compositions may consist of
GCREC, antibodies to GCREC, and mimetics, i ists, or inhibitors of GCREC.

The compositions utilized in this invention may be administered by any number of routes
including, but not limited to, oral, intravenous, intramuscular, intra-arterial, intramedullary, intrathecal,

intraventricular, pulmonary, transdermal, subcutaneous, intraperitoneal, intranasal, enteral, topical,

sublingual, or rectal means.
Compositions for pulmonary admini may be prepared in liquid or dry powder form.
These itions are 1ly aerosolized immediately prior to inhalation by the patient. In the

case of small molecules (e.g. traditional Jow molecular weight organic drugs), aerosol delivery of fast-

acting formulations is well-known in the art. In the case of lecules (e.g. Jarger peptides and

1

proteins), recent d P in the field of pulmonary delivery via the alveolar region of the lung

have enabled the practical delivery of drugs such as insulin to blood circulation (see, e.g., Patton, J.S.
et al,, U.S. Patent No. 5,997,848). Pulmonary delivery has the advantage of administration without
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needle injection, and obviates the need for potentially toxic penetration enbancers.

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

Specialized forms of compositions may be prepared for direct infracellnlar delivery of
macromolecules comprising GCREC or fragments thereof. For example, liposome preparations
containing a cell-impermeable macromolecule may promote cell fusion and intracellular delivery of the
macromolecule. Alternatively, GCREC or a fragment thereof may be joined to a short cationic N-
terminal portion from the HIV Tat-1 protein. Fusion proteins thus generated have been found to
transduce into the cells of all fissues, including the brain, in a mouse model system (Schwarze, S.R. et
al. (1999) Science 285:1569-1572).

For any compound, the therapentically effective dose can be estimated initially either in cell
culture assays, e.g., of neoplastic cells, or in animal models such as mice, rats, rabbits, dogs, monkeys,
or pigs. An animal model may also be used to determine the appropriate conceniration range and
route of administration. Such information can then be nsed to determine nseful doses and routes for
administration in humans.

A therapeutically effective dose refers to that amount of active ingredient, for example
GCREC or fragments thereof, antibodies of GCREC, and 3 it ists or inhibil of
GCREC, which liorates the or condition. Th ic efficacy and toxicity may be

P P

determined by standard pbarmacentical procedures in cell cultures or with. experimental animals, such
as by calculating the EDs, (the dose therapentically effective in 50% of the population) or LDj, (the
dose lethal to 50% of the population) statistics. The dose ratio of toxic to therapeutic effects is the
therapeutic index, which can be expressed as the LD,/ED;, ratio. Compositions which exhibit large
therapeutic indices are preferred. The data obtaived from cell culture assays and animal studies are
used to formulate a range of dosage for human use. The dosage contained in such compositions is
preferably within a range of circulating concendrations that includes the ED,, with little or no toxicity.
The dosage varies within this range depending upon. the dosage form employed, the sensitivity of the
patient, and the ronte of administration.

The exact dosage will be determined by the practitioner, in light of factors related to the
sobject requiring treatment. Dosage and administration are adjusted to provide sufficient levels of the
active moiety or to maintain the desired effect. Factors which may be taken into account include the
severity of the disease state, the general health of the subject, the age, weight, and gender of the

subject, time and frequency of administration, dmg combination(s), jon sensitivities, and response

to therapy. Long-acting compositions may be admini a every 3 to 4 days, every week, or
biweekly depending on the half-life and clearance rate of the particular formulation.
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Normal dosage amounts may vary from about 0.1 ;g to 100,000 ug, up to a total dose of

abont 1 gram, depending upon the route of administration. Guidance as to particular dosages and
methods of delivery is provided in the literatore and generally available to practitioners in the art.
Those skilled in the art will employ different formulations for nucleotides than for proteins or their

inhibitors. Similatly, delivery of polynucleotides or polypeptides will be specific to particular cells,
conditions, locations, etc.
DIAGNOSTICS

In another embodiment, antibodies which specifically bind GCREC may be used for the
diagnosis of disorders characterized by expression of GCREC, or in assays to monitor patients being
treated with GCREC or i ists, or iphibitors of GCREC. Antibodies useful for
diagnostic purposes may be prepared in the same manner as described above for therapeutics.
Diagnostic assays for GCREC include methods which utilize the antibody and a label to detect

GCREC in human body fluids or in extracts of cells or tissues. The antibodies may be used with or
without modification, and may be labeled by covalent or non-covalent attachment of a reporter
molecule. A wide variety of reporter molecules, several of which are described above, are known in
the ait and may be used.

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

exfracts taken from normal mammalian subj for boman subjt with antibodies to

GCREC under conditi itable for complex formation. The amount of standard complex formation
may be quantitated by various methods, such as photometric means. Quantities of GCREC expressed
in subject, control, and disease samples from biopsied tissues are compared with the standard valnes.

Deviation between standard and subject values establi the p for diagnosing disease.
In another embodi of the i ion, the polynucleotid ding GCREC may be used
for diagnostic purp The polymicleotides which may be used include oligonncleotide sequences,

complementary RINA and DNA molecules, and PNAs. The polynucleotides may be used to detect
and quantify gene expression in biopsied tissues in which expression of GCREC may be correlated
with disease. The diagnostic assay may be used to determine absence, presence, and excess
expression of GCREC, and to monitor regulation of GCREC levels during therapeutic intervention.
In one aspect, hybridization with PCR probes which are capable of detecting polypucleotide

Tudi ding GCREC o closely related molecules may be used

q 1!

to identify mucleic acid sequences which encode GCREC. The specificity of the probe, whether it is

made from a highly specific region, ¢.g., the 5’ regulatory region, or from a less specific region, e.g., a
conserved motif, and the stringency of the hybridization or amplification will determine whether the
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probe identifies only naturally occurting sequences encoding GCREC, allelic variants, or related

SB(IUBDCES.

Probes may also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the GCREC di g The hybridization probes of the subject
invention may be DNA or RNA and may be derived from the sequence of SEQ ID NO:17-32 or from

genomic sequences including promoters, enhancers, and introns of the GCREC gene.

Means for producing specific hybridization probes for DNAs encoding GCREC include the
cloning of polynucleotide sequences encoding GCREC or GCREC derivatives into vectors for the
production of mRNA probes. Such vectors are known in the art, are commercially available, and may
be used to synthesize RNA probes in vitro by means of the addition of the appropriate RNA
polymerases and the appropriate labeled nucleotides. Hybridization probes iay be labeled by a
variety of reporter groups, for example, by radionuclides such as *P or *S, ot by enzymatic labels,
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the like.

Polymcleotide ding GCREC may be used for the diagnosis of disorders

T

associated with expression of GCREC. Examples of such disorders include, but are not limited to, a
cell proliferative disorder such as actinic keratosis, arteriosclerosis, atherosclerosis, bursitis, cirthosis,
hepatitis, mixed connective tissue disease (MCTD), myelofibrosis, paroxysmal nocturnal
hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythemia, and cancers including

adenocarcinoma, leukesnia, lymphoma, mel yel , sarcoma, teratocarcinoma, and, in

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

as epilepsy, ischemic cerebrovascular disease, stroke, cerebral neop Alzheimer’s disease, Pick’s
disease, Huntington's disease, dementia, Parkinson’s disease and other extrapyramidal disorders,
amyotrophic lateral sclerosis and other motor neuron disorders, progressive neural muscular atrophy,
retinitis pigmenfosa, hereditary ataxias, multiple sclerosis and other demyelinating di b ial

and viral meningitis, brain abscess, subdural eropyema, epidural abscess, suppurative intracranial
thrombophlebitis, myelitis and radiculitis, viral central nervous system disease, prion diseases including
kuru, Creutzfeldt-Jakob disease, and G S ler-Scheink d fatal familial

insomnia, nutritional and metabolic diseases of the nervous system, neurofibromatosis, tnberous

sclerosis, cerebelloretinal hemangioblastomatosis, encephalotrigeminal syndrome, mental retardation.

and other developmental disorders of the central nervous system, cerebral palsy, nenroskeletal
disorders, autonomic nervous system disorders, cranial nerve disorders, spinal cord diseases, muscular
dystrophy and other neuromuscular disorders, peripheral nervous system disorders, dermatomyositis
and polymyesitis, inberited, metabolic, endocrine, and toxic myopathies, myasthenia gravis, periodic
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paralysis, mental disorders including mood, avxiety, and schizophrenic disord: 1 affective
disorder (SAD), akathesia, i ia, diabetic pathy, tardive dyskinesia, d; i

paranoid psychoses, postherpetic neuralgia, Tourette’s disorder, progressive supranuclear palsy,
corticobasal degeneration, and familial frontotemporal dementia; a cardiovascular disorder such as
arteriovenous fistula, atherosclerosis, hyp.ertcnsion, vasculitis, Raynand's disease, aneurysms, arterial
dissections, varicose veins, thrombophlebitis and phlebothrombosis, vascular tumors, complications of
thrombolysis, balloon angioplasty, vascular replacement, and coronary artery bypass graft surgery,
congestive heart failure, ischemic heart disease, angina pectoris, myocardijal infarction, hypertensive
beart disease, degenerative valvalar heart disease, calcific aortic valve stenosis, congenitally bicuspid
aortic valve, mitral apnnlar calcification, mitral valve prolapse, themmatic fever and theumatic heart
disease, infective endocarditis, nonbacterial thrombotic endocarditis, endacarditis of systemic hrpus

ery inoid beart disease, c;

yopathy, m; ditis, pericarditi plastic hoart

discase, congenital heart disease, and plications of cardiac transpl 1on; 2 g; i inal
disorder such as dysphagia, peptic esophagitis, esophageal spasm, esophageal stricture, esophageal
carcinoma, dyspepsia, indigestion, gastritis, gastric carcinoma, anorexia, nausea, emesis, gastroparesis,

antral or pyloric edema, abdomminal angina, pyrosis, itis, 1 inal ob ion, infections of

the intestinal tract, peptic ulcer, cholelithiasis, cholecystitis, cholestasi itis, p

P

carcinoma, biliary tract disease, hepatitis, hyperbilirubinemia, cirrhosis, passive congestion of the liver,
hepatoma, infectious colitis, ulcerative colitis, ulcerative practitis, Crohn’s disease, Whipple’s disease,
Mallory-Weiss syndrome, colonic carcinoma; colonic obstruction, irritable bowel syndrome, short

1 hemorthage, ired i deficiency

q

bowel syndrome, diarthea, P
syndrome {AIDS) enteropathy, jaundice, hepatic encephalopathy, hepatorenal syndromﬂ; hepatic
steatosis, hemochromatosis, Wilson's disease, alpha;-antitrypsin deficiency, Reye’s syndrome, primary
sclerosing cholangitis, liver infarction, portal vein obstruction and thrombosis, centrilobular necrosis,
peliosis hepatis, hepatic vein thrombosis, veno-occlusive disease, preeclampsia, eclampsia, acute fatty
liver of pregnancy, intrahepatic cholestasis of pregnancy, and hepatic tumoss including nodular
hyperplasias, adenomas, and carcinomas; an autoimnrane/inflammatory disorder such as acquired
impmnodeficiency syndrome (AIDS), Addison’s disease, adult respiratory distress syndrome, allergies,

ankylosing spondylitis, amyloidosis, anemia, asthma, atherosclerosis, autoi hemolytic anemia,

autoimmune thyroiditis, autoimimune polyendocrinopathy-candidiasis-ectodermal dystrophy
(APECED), bronchitis, cholecystitis, contact dermatitis, Crohn's disease, atopic dermatitis,
dermatomyositis, diabetes mellitus, ex

ma, episadic lymphopenia with Iymphocytotoxins,

P

erythroblastosis fetalis, erytherna nodosum, atrophic gastritis, gl Jonephritis, Goody ’s

P

syndrome, gout, Graves’ disease, Hashimoto’s thyroiditis, hypereosinophilia, irritable bowel syndrome,
multiple sclerosis, myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis,
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osteoporosis, p itis, polymyositis, psoriasis, Reiter’s syndrome, tf id arthritis, scleroderma,
Sjdgren’s syndrome, systemic anaphylaxis, sy ic Inpus eryth ¥, I

thrombocytopenic purpura, ulcerative colitis, uveitis, Werner syndrome, complications of cancer,

hemodialysis, and extracorporeal circulation, viral, bacterial, fangal, parasitic, protozoal, and helminthic

T 1

infections, and trauma; a tholi such as di

obesity, and osteoporosis; and an
infection by a viral agent classified as adenovirus, arenavirus, bunyavirus, calicivirus, coropavirus,
filovims, hepadnavirus, herpesvirus, flavivirus, orthomyxovirus, parvovirus, papovavirus,

paramyxovirus, picornavirus, poxvirus, reovirus, retrovirus, rhabdovirus, and tongavirs. The

1

other ik based technologies; in PCR technologies; in dipstick, pin, and nmltiformat ELISA-like

polynucleotid ding GCREC may be used in Southern or northern analysis, dot blot, or

assays; and in microarrays uiilizing fluids or tissues from patients to detect altered GCREC expression.
Such qualitative or quantitative methods are well known in the art.

In a particular aspect, the nucleotide sequences ding GCREC may be useful in assays
that detect the p of iated disorders, particularly those mentioned above. The mucleotide
sequences encoding GCREC may be labeled by standard methods and added to a fluid or tissue

sample from a patient under conditions snitable for the formation of hybridization complexes. Aftor a
suitable incnbation period, the sample is washed and the signal is quantified and compared with a
standard value. If the amonnt of signal in the patient sample is significantly altered in comparisontoa
control sample then the presence of altered levels of nucleotide sequences encoding GCREC in the
sample indicates the presence of the associated disorder. Such assays may also be used to evalnate
ihe efficacy of a particular therapeutic treatment regimen in animal studies, in clinical trials, or to
monitor the treatment of an individual patient.

Tn order to provide a basis for the di is of a disord iated with expression of
GCREC, a normal or standard profile for expression is established. This may be accomplished by

combining body fluids or cell extracts taken from normal subjects, either animal or bnman, with a
sequence, or a fragment thereof, encoding GCREC, under conditions suitable for hybridization or
amplification. Standard hybridization may be quantified by comparing the values obtained from normal
subjects with values from an experiment in which a known amount of a substantially purified

lynucleotide is used. Standard values obtained in this manner may be compared with valnes

P
obtained from samples from patients who are symptomatic for a disorder. Deviation from standard
values is used to establish the presence of a disorder.

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

successive assays may be used to show the efficacy of treatment over a period ranging from several
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days to months.

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

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

encoding GCREC, or a fragment of a polynucleotide complementary to the polynucleotide encoding
GCREC, and will be employed under optimized conditions for identification of a specific gene or
condition. Oligomers may also be emplayed under less stringent conditions for detection or
quantification of closely related DINA or RNA sequences.

In a particular aspect, oligonucleotide primers derived from the polynucleotide sequences
encoding GCREC may be used to detect single nucleotide polymorphisms (SNPs). SNPs are
substitutions, insertjons and deletions that are a frequent cause of inherited or acquired genetic disease
in humans. Methods of SNP detection include, but are not limited to, single-stranded conformation
polymorphism (SSCP) and fluorescent SSCP (fSSCP) methods. In SSCP, oligonucleotide primers
derived from the polynucleotide sequences encoding GCREC are used to amplify DNA usiog the
polymerase chain reaction (PCR). The DNA may be derived, for example, from diseased or normal
tissue, biopsy samples, bodily fluids, and the like. SNPs in the DNA cause differences in the
secondary and tertiary structures of PCR products in single-stranded form, and these differences are
detectable using gel electrophoresis in non-denaturing gels. In fSCCP, the oligonucleotide primers are
finorescently labeled, which allows detection of the ampli in high-throughput equipment such as

3 P

DNA machi Additionall database analysis methods, termed in silico SNP

£k q!

(isSNP), are capable of identifying polymorphisms by comparing the sequence of individual
overlapping DNA fragments which assemble into a common consensus sequence. These computer-

‘based methods filter out sequence variations due to laboratory preparation of DNA and

errors using statistical models and d analyses of DNA ¢k grams. Inthe

1

alternative, SNPs may be detected and characterized by mass spectrometry using, for exarople, the
high throughput MASSARRAY system (Sequenom, Inc., San Diego CA).

Methods which may also be used to quantify the expression of GCREC include radiolabeling
or biotinylating nuclectides, coamplification of a control nucleic acid, and interpolating results from
standard curves. (See, e.g., Melby, P.C. et al. (1993) I. Irnmunol. Methods 159:235-244; Duplaa, C.
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et al. (1993) Anal Biochem. 212:229-236.) The speed of quantitation of multiple samples may be

accelerated by ronning the assay in a high-throughput format where the oligomer or polynucleotide of
interest is presented in various dilutions and a spectrophotometric or colorimeiric response gives rapid

quantitation.
In further embodiments, olj leotides or Jonger fr derived from any of the
polynucleotide seq described herein may be used as elements on a microarray. The microarray

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

profile.

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

A particular embodiment relates to the use of the polynucleotides of the present invention to
generate a transcript image of a tissue or cell type. A. transcript image represents the global pattern of
gene expression by a particular tissue or cell type. Global gene expression patterns are analyzed by
quantifying the number of expressed genes and their relative abundance under given conditions and at
agiven time. (See Seilhamer et al., “Comparative Gene Transcript Analysis,” U.S. Patent No.
5,840,484, expressly incorporated by reference herein.) Thus a transcript image may be generated by
hybridizing the polynucleotides of the present invention or their complements to the totality of
transetipts or reverse iranscripts of a particular tissue or cell type. In one embodiment, the
hybridization takes place in high-throughput format, wherein the polynucleotides of the present
invention or their complements comprise a subset of a plurality of elements on a microarray. The
resultant transcript image would provide a profile of gene activity.

Transcript images may be generated using transcripts isolated from tissues, cell lines, biopsies,
or other biological samples. The transcript image may thus reflect gene expression jn vivo, as in the
case of a tissue or biopsy sample, or in vitro, as in the case of a cell line.

Transcript images which profile the expression of the polynucleotides of the present invention

may also be used in conjunction with in vitro model systems and preclinical evaluation of
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phart icals, as well as toxicological testing of industrial and naturally-occurring environmental

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

1

and desirable in gical sereening using toxicant signatures to include all expressed

gene sequences.

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

Another particular embodiment relates to the use of the polypeptide sequences of the present
invention to analyze the proteome of a tissue or cell type. The term proteome yefers to the global
pattern of protein expression in a particular tissue or cell type. Each protein component of a proteome
can be subjected individually to further analysis. Proteome expression patterns, or profiles, are
analyzed by quantifying the number of expressed proteins and their relative abundance under given
conditions and at a given time. A profile of a cell’s proteome may thus be generated by separating
and analyzing the polypeptides of a particular tissue or cell type. In one embodiment, the separation is

1

achieved using two-di jonal gel elect in which proteins from a sample are separated by

isoelectric focusing in the first dimension, aud then according to molecular weight by sodium dodecyl
sulfate slab gel electrophoresis in the second dimension (Steiner and Anderson, supra). The proteins
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are visualized in the gel as discrete and uniquel itioned spots, typically by staining the gel with an

1! P

agent such as Coomassie Blue or silver or fluorescent stains. The optical density of each protein spot
is generally proportional to the level of the protein in the sample. The optical depsities of equivalently
positioned protein spots from different samples, for example, from biological samples cither treated or
unireated with 2 test compound or therapeutic agent, are compared to identify any changes in protein
spot density related to the treatment. The proteins in the spots are partially sequenced using, for
example, standard methods employing chemical or enzymatic cleavage followed by mass
spectromeiry. The identity of the protein in a spot may be determined by comparing its partial

ferably of at least 5 conti amino acid

q )

to the polypeptide sequences of the

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

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

Toxicant signatures at the proteoime level are also useful for toxicological screening, and
should be analyzed in paralle]l with toxicant signatnres at the transcript Jevel. There is a poor
correlation between transcript and protein abundances for some proteins in some tissues (Anderson,
N.L. and I. Seilbamer (1997) Electropboresis 18:533-537), so proteome toxicant signatures may be
useful in the apalysis of compounds which do not significantly affect the transcript image, but which
alter the proteomic profile. In addition, the analysis of transcripts in body fluids is difficult, due to rapid

degradation of mRNA, so proteomic profiling may be more reliable and informative in such cases.

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

In another embodiment, the toxicity of a test compound is d by treating a biological
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sample containing proteins with the test compound. Proteins from the biological sample are incubated

with antibodies specific to the polypeptides of the present invention. The amount of protein recognized
by the antibodies is quantified. The amount of protein in the treated biological sample is compared
with the amount in an untreated biological sample. A difference in the amount of protein between the
two saroples is indicative of a toxic response to the test compound in the treated sample.
Microarrays may be prepared, used, and analyzed using methods known in the art. (See, e.g.,
Brennan, T.M. et al. (1995) U.S. Patent No. 5,474,796; Schena, M. et al. (1996) Proc. Natl. Acad.
Sci. USA 93:10614-10619; Baldeschweiler et al. (1995) PCT application WQ95/251116; Shalon, D. et
al. (1995)'PCT application W095/35505; Heller, R.A. et al. (1997) Proc. Natl. Acad. Sci. USA.
94:2150-2155; and Heller, M.I. et al. (1997) U.S. Patent No. 5,605.662.) Various types of
microarrays are well known and thoroughly described in DNA Microarrays: A Practical Approach,
M. Schena, ed. (1999) Oxford Univessity Press, London, hereby expressly incorporated by reference.
In another embodiment of the invention, micleic acid sequences encoding GCREC may be
used to generate hybridization probes useful in mapping the naturally occurring genomic sequence.
Either coding or noncoding seguences may be used, and in some instances, noncoding sequences may

e preferable aver coding

P

For le, conservation of a coding sequence amony
P q! g

members of a mulfi-gene family may potentially cause undesired cross hybridization during
1 1 ing. The

‘PP

may be mapped to a particular chromosome, to a specific

region of a chromoesotue, or to artificial chromosome coustructions, €.g., human artificial chromosomes
(HACs), yeast artificial chromosomes (YACs), bacterial artificial chromosomes (BACs), bacterial P1
constructions, of single chromosome cDNA libraties. (See, e.g., Hartington, I.I. et al. (1997) Nat,
Genet. 15:345-355; Price, CM. (1993) Blood Rev. 7:127-134; and Trask, B.J. (1991) Trends Genet.
7:149-154.) Once mapped, the nucleic acid sequences of the invention may be used to develop
genetic linkage maps, for example, which correlate the inheritance of a disease state with the
inheritance of a particular chromosome region or restriction fragment length polymorphism (RELP).
{See, for example, Lander, E.S. and D. Botstein (1986) Proc. Natl. Acad. Sci. USA 83:7353-7357.)
Fluorescent in situ hybridization (FISH) may be correlated with other physical and genetic

map data. (See, e.g., Heinz-Ulrich, et al. (1995) in Meyers, supra, pp. 965-968.) Examples of genetic
map data can be found in various scientific journals or at the Online Mendelian Inheritance in Man
(OMIM) World Wide Web site. Correlation between the location of the gene encoding GCREC on a
physical map and a specific disorder, or a predisposition to a specific disorder, may help define the
region of DNA associated with that disorder and thus may further positional cloning efforts.

In sitn bybridization of chromosomal preparations and physical mapping techniques, such as
linkage analysis using established chromosomal markers, may be used for extending genetic maps,

Often the placement of a gene on the chromosome of anofher mammalian species, such as mouse,
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may reveal associated markers even if the exact chromosomal locus is not known. This information is

uable to i igator hing for disease genes using positional cloning or other gene discovery
techniques. Once the gene or genes responsible for a disease or syndrome have been crudely
localized by genetic linkage to a particular gepomic region, e.g., ataxia-telangiectasia to 11g22-23, any
sequences mapping to that area may represent associated or regulatory genes for further jnvestigation.
(See, e.g., Gatti, RA. et al. (1938) Nature 336:577-580.) The nucleotide sequence of the instant

N .
ion,

invention may also be used to detect diffe in the chr ] Jocation due to
inversion, etc., among normal, carrier, or affected individuals.

Inn another embodiment of the invention, GCREC, its catalytic or immunogenic fragments, or
oligopeptides thereof can be used for ing Jibraries of compounds in any of a variety of drag

screening techniques. The fragment enoployed in such screening may be free in solution, affixed to a
solid suppoit, borne on a cell surface, or located intracellularly. The formation of binding complexes
between GCREC and the agent being tested may be measured.

Another technique for drug screening provides for high throughput screcning of compound
having suitable binding affinity to the protein of interest. (See, e.g., Geysen, et al. (1984) PCT
application WO84/03564.) In this method, large numbers of different small test compounds are
synthesized on a solid sut The test pounds are reacted with GCREC, or fragments thereof,
and washed. Bound GCREC is then detected by methods well known in the art. Purified GCREC

can also be coated directly onto plates for use in the aforementioned drug screening techuiques.
Alternatively, non-neutralizing antibodies can be used to capt;.lre the peptide and immobilize it on a
solid support.

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

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

‘Without further elaboration, if is believed that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. The following embodiments are, therefore,
to be construed as merely illustrative, and not limitative of the remainder of the disclosure in any way
whatsoever.

The disclosures of all patents, applications and publications, mentioned above and below,
inchiding U.S. Ser. No. 60/236,546, U.S. Ser. No. 60/240,589, U.S. Ser. No. 60/242,223, U.S. Ser.

63

JP 2004-528007 A 2004.9.16



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

20

25

30

35

(163) JP 2004-528007 A 2004.9.16

WO 02/26825 PCT/USO01/30661
No. 60/242,322,U.S. Ser. No. 60/245,8535, U.S. Ser. No. 60/245,900, U.S. Ser. No. 60/247,587, and

U.S. Ser. No. 60/249,343, are expressly incorporated by reference herein.

EXAMPLES
L Construction of cDNA Libraries
Incyte cDNAs were derived from cDNA libraries described in the LIFESEQ GOLD
database (Incyte Genomics, Palo Alto CA) and shown in Table 4, column 5. Some tissues were

homc ized and lysed in

isothiocyanate, while others were bomogenized and Iysed in

phenol or in a suitable mixture of denaturants, such as TRIZOL (Life Technologies), a monophasic
solution of phenol and guanidine isothiocyanate. The resulting lysates were centrifuged over CsCl
cushions or extracted with chloroform. RINA was precipitated from the lysates with either isopropanol
or sodiumm acetate and ethanol, or by other routine methods.

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

In some cases, Stratagene was provided with RNA and constructed the corresponding cDNA
libraries. Otherwise, cDNA was synthesized and cDNA libraries were constructed with the
UNIZAP vector system (Stratagene) or SUPERSCRIPT plasmid system (Life Technologies), using
the recommended procedures or similar methods known in the art. (See, e.g., Ausubel, 1997, supra,
units 5.1-6.6.) Reverse transcription was initiated using oligo d(T) or random. primers. Synthetic
oligonucleotide adapters were ligated to double stranded cDNA, and the cDNA was digested with the
appropriate restriction enzyme or enzymes. For most libraries, the cDNA was size-selected (300-
1000 bp) using SEPHACRYL §1000, SEPHAROSE CL2B, or SEPHAROSE CL4B colummn
chromatography (Amersham Pharmacia Biotech) or preparative agarose gel electrophoresis. cDNAs
were ligated into compatible restriction enzyme sites of the polylinker of a suitable plasmid, e.g.,
PBLUBSCRIPT plasmmid (Stratagens), PSPORT1 plasmid (Life Techmologies), PCDNA2.1 plasmid
(Invitrogen, Carlsbad CA), PBK-CMV plasmid (Stratagene), PCR2-TOPOTA plasmid (Invitrogen),
PCMV-ICIS plasmid (Stratagene), pIGEN (Incyte Genomics, Palo Alto CA), or pINCY (Incyte
Genomics), or derivatives thereof. Recombinant plasmids were transformed into competent E. coli
cells including XL1-Blue, X11-BlueMRE, or SOLR from Stratagene or DH5, DHI0B, or
BlectroMAX DH10B from Life Technologies.

L. Isolation of cDNA Clones
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Plasmids obtained as described in Example I were recovered from host cells by in yivo

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

Alternatively, plasmid DNA was amplified from host cell Iysates using direct link PCR in a
high-throughput format (Rao, V.B. (1994) Anal. Biochem. 216:1-14). Host cell Iysis and thermal

cycling steps wete carried out in a single reaction mixture. Samples were processed and stored in

384-well plates, and the concentration of amplified plasmid DNA was guantified fluorometrically using
PICOGREEN dye (Molecular Probes, Eugene OR) and 2a FLUOROSKAN II fluorescence scanner
(Labsystems Oy, Helsinki, Finland).
II.  Sequencing and Analysis

Incyte cDNA recovered in plasmids as described in Example II were sequenced as follows.

Q
el

were p d using dard oethods or high-tt hput insty ion such,

P

as the ABI CATALYST §00 (Applied Biosystems) thermal cycler or the PTC-200 thermal cycler
(MJ Research) in conjunction with the HYDRA microdispenser (Robbins Scientific) or the
MICROLAB 2200 (Hamilton) liquid transfer system. ¢DNA sequencing reactions were prepared
using reagents provided by Amersham Pharmacia Biotech or supplied in ABI sequencing kits such as
the ABI PRISM BIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems).

of cDNA sequencing reactions and detection of labeled polymucleotides

Electropt

were carried out using the MEGABACE 1000 DNA sequencing system (Molecular Dynamiics); the
ABI PRISM 373 or 377 sequencing system (Applied Biosystems) in conjunction with standard ABI
protocols and base calling software; or other sequence analysis systems known in the art. Reading
frames within the cDNA sequences were identified using standard methods (reviewed in Ausubel,
1997, supra, unit 7.7). Some of the cDNA sequences were selected for extension using the
techniques disclosed in Example VIIL

The polynucleotide sequences derived from Incyte cDNAs were validated by removing
vector, linker, and poly(A) sequences and by masking ambiguous bases, nsing algorithios and
programs based on BLAST, dynamic programming, and dinucleotide pearest neighbor analysis. The
Incyte cDNA sequences or iranslations thereof were then queried against a selection of public
databases such as the GenBank primate, rodent, mammalian, vertebrate, and eukaryote databases, and
BLOCKS, PRINTS, DOMO, PRODOM, and hidden Markov model (HMM)-based protein family
databases such as PFAM. (HMM is a probabilistic approach which analyzes consensus primary
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structures of gene families. See, for example, Eddy, S.R. (1996) Curr. Opin. Struct. Biol. 6:361-365.)

The queries were performed using programs based on BLAST, FASTA, BLIMPS, and HMMER.
The Incyte cDNA sequences were assembled to produce full length polynucieotide sequences.

Alterpatively, GenBank cDNAs, GenBank ESTs, stitched seqy
gt (see Bxamples IV and V) were used to extend Incyte cDNA

asseniblages to full length. Assembly was performed using programs based on Phred, Phrap, and

*hed sequences, or

Genscan-predicted coding

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

Table 7 summarizes the tools, programs, and algorithms used for the analysis and assembly of
Tncyte cDNA and full length sequences and provides applicable descriptions, references, and threshold
parameters. The first colummn of Table 7 shows the tools, programs, and algorithms used, the second
column provides brief descriptions thereof, the third column presents appropriate references, ali of
which are incorparated by reference herein in their entirety, and the fourfh column presents, where

applicable, the scores, probability values, and otber p used to evaluate the gth of a
match between two sequences (the higher the score or the lower the probability value, the greater the
identity between two sequences).

The programs described above for the assembly and analysis of full length polynucleotide and
polypeptide sequences were also used to identify polynucleotide sequence fragments from SEQ ID
NO:17-32. Fragments from about 20 to about 4000 nucleotides which are useful in hybridization and
amplification techmologies are described in Table 4, column 4.

IV.  Identification and Editing of Coding Sequences from Genomic DNA

Putative G-protein coupled receptors were initially identified by running the Genscan gene
identification program againsi public genomic sequence databases (e.g., gbpri and gbhtg). Genscan is
a general-purpose gene identification p which anal ic DNA from a
variety of organisms (See Burge, C. and S. Karlin (1997) J. Mol. Biol. 268:78-94, and Burge, C. and
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S. Karlin (1998) Curr. Opin. Stract. Biol. 8:346-354). The program concatenates predicted exons to
form an bled cDNA seq ding from a methionine to a stop codon. The output of

Genscan is a FASTA database of polynucleotide and polypeptide sequences. The maximum range of

sequence for Genscan to analyze at once was set to 30 kb. To determine which of these Genscan

predicted cDNA seqr encode G-protei pled receptors, the encoded polypeptides were
analyzed by querying against PRAM models for G-protein coupled receptors. Potential G-protein
coupled receptors were also identified by homology to Incyte cDNA sequences that had been
annotated as G-protein coupled receptors. These selected Genscan-predicted sequences were then
compared by BLAST analysis to the genpept and gbpri public databases. Where necessary, the
Genscan-predicted sequences were then edited by comparison to the top BLAST hit from genpept to
correct errors in the sequence predicted by Genscan, such as extra or omitted exons. BLAST
apalysis was also used to find any Incyte cDNA or public cDNA coverage of the Genscan-predicted
sequences, thus providing evidence for transcription. When Incyte cDNA coverage was available,
this information was used to correct or confirm the Genscan predicted sequence. Full length
polynucleotide sequences were abtained by assembling Genscan-predicted coding sequences with
Incyte cDNA sequences and/or public cDNA sequences using the assembly process described in
Exzample L. Alternatively, full length polynucleotide sequences were derived entirely from edited or
unedited Genscan-predicted coding sequences. ‘

V. Assembly of Genomic S Data with ¢DNA. Sequence Data
“Stitched” Sequences
Partial cDNA seq were ded with exons predicted by the Genscan gene

identification program described in Example IV. Partial cDNAs assembled as described in Example
T were mapped to genomic DNA and parsed into clusters confaining related cDNAs and Genscan.
exon predictions from one or more genomic sequences. Each chuster was analyzed using an algorithm
‘based on graph theory and dynamic programming to integrate cDNA and genomic information,
generating possible splice variants that were subsequently confirmed, edited, or extended fo create a
full length sequence. Sequence intervals in which the entire Iength of the interval was present on
more than one sequence in the cluster were identified, and intervals thus identified were considered to
be equivalent by transitivity. For example, if an interval was present on a cDNA and two genomic
sequences, then all three intervals were considered to be equivalent. This process allows unrelated
‘but consecutive genomic sequences to be brought together, bridged by cDNA sequence. Intervals
thus jdentified were then “stitched” together by the stitching algorithm in the order that they appear
along their parent sequences to generate the longest possible sequence, as well as sequence variants.
Linkages between intervals which proceed along one type of parent sequence (cDNA to cDNA or

genomic sequence to genomic sequence) were given preference over linkages which change parent
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type (cDNA to genomic sequence). The resultant stitched sequences were translated and compared

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

Partial DNA sequences were extended to full length with an algorithm based on BLAST
analysis. First, partial cDNAs assembled as described in. Example III were queried against public
databases such as the GenBank primate, rodent, mammalian, vertcbrate, and eukaryote databases
pared by BLAST
analysis to either Incyte cDNA sequences or GenScan exon predicted sequences described in

1

using the BLAST program. The nearest GenBank protein g was then
Example IV. A chimeric protein was generated by using the resultant high-scoring segment pairs
(HSPs) to map the translated sequences onto the GenBank protein hbomolog. Insertions or deletions
1may occur in the chimeric protein with respect to the original GenBank protein homolog. The
GenBank protein homolog, the chimeric protein, or both were used as probes to search for homologous
genomic sequences from the public human genome databases. Partial DNA sequences were

hed” or ded by the addition of ) i The 1

!

therefore

stretched sequences were examined to determine whether it contained a complete gene.
VI.  Chromosomal Mapping of GCREC Encoding Polynucleotides

‘The sequences which were used to assemble SEQ ID NQ:17-32 were compared with
sequences from the Incyte LIFESEQ database and public domain databases using BLAST and other
implementations of the Smith-Waterman algorithm. Sequences from these databases that matched
SEQ ID NO:17-32 were assembled into clusters of contiguons and overlapping sequences using
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genetic mapping data available
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for
Genome Rescarch (WIGR), and Géndthon were used to determine if any of the clustered sequences
had been previously mapped. Inclusion of a mapped sequence in a cluster resulted in the assignment
of all sequences of that cluster, including its particular SEQ ID NO:, to that map location.

Map locations are represented by ranges, or intervals, of buman chramosomes. The map
position of an interval, in centiMorgans, is measured relative to the terminus of the chromosome’s p-
arm. (The centiMorgan (cM) is a unit of measurement based on recombination frequencies between
chromosomal markers. On average, 1 ¢cM is roughly equivalent to 1 megabase (Mb) of DNA in
Tnmans, although this can vary widely due to hot and cold spots of recombination.) The cM di

are based on genetic markers mapped by Géndthon which provide boundaries for radiation hybrid
markers whose sequences were inchided in each of the clasters. Human genome maps and other

resources available to the public, such as the NCBI “GeneMap’99" World Wide Web site
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(bttp:/Awww ncbi.nlm.nih.gov/genemap/), can be employed to determine if previously identified disease

genes map within or in proximity to the intervals indicated above.

VII.  Analysis of Polynucleotide Expression

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

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

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

The product score takes into account both the degree of similarity between two sequences and the
length of the sequence match. The product score is a normalized value between 0 and 100, and is
calculated as follows: the BLAST score is multiplied by the percent nucleotide identity and the
product is divided by (5 times the length of the shorter of the two sequences). The BLAST score is

1

calcalated by assigning a score of +5 for every base that in a high-scoring pair
(HSP), and -4 for every mismatch. Two sequences may share more than one HSP (separated by
gaps). Xf there is more than one HSP, then the pair with the highest BLAST score is used to calculate
the product score. The product score represents a balance between fractional overlap and quality in a
BLAST alignment. For exarople, a product score of 100 is produced only for 100% identity over the
entire Jength of the shorter of the two sequences being compared. A product score of 70 is produced
either by 100% identity and 70% overlap at one end, or by 88% identity and 100% overlap at the
other. A product score of 50 is produced either by 100% identity and 50% overlap at one end, or 79%
identity and 100% overlap.

Alternatively, polynucieotide sequences encoding GCREC are analyzed with respect to the
tissue sonrces from which they were derived, For example, some full length sequences are
assembled, at least in part, with overlapping Incyte cDNA sequences (see Exanmple ITI). Each cDNA
sequence is derived from a cDNA brary constructed from a human tissue. Each human tissue is
classified into one of the following organ/tissue categories: cardiovascular system; connective tissue;

digestive system; embryonic structires; endocrine system; exocrine glands; genitalia, female; genitalia,
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male; germ cells; hemic and immune system; liver; musculoskeletal system; nervous system;

pancreas; respiratory system; sense organs; skin; stc thic system; unclassified/mixed; or

urinary tract. The numbes of libraries in each category is counted and divided by the total number of
Tibraries across all categoties. Similatly, each human tissue is classified into one of the following
disease/condition categories: cancer, cell line, developmental, inflammation, neurological, trauma,
cardiovascular, pooled, and other, and the mumber of libraries in each category is counted and divided
by the total nuniber of libraries across all categories. The resulting percentages reflect the tissue- and
disease-specific expression of cDNA encoding GCREC. ¢DNA sequences and cDNA library/tissue
information. are found in the LIFESEQ GOLD database (Incyte Genomics, Palo Alto CA).
VIIL Extension of GCREC Encoding Polynucleotides

Full length polynucleotide sequences were also produced by extension of an appropriate
fragment of the full length molecule using olig: leotide primers designed from this fr Orne

primer was synthesized to initiate 5’ extension of the known fragment, and the other primer was
hesized to injtiate 3 ion of the kuown fragment. The initial primers were designed using

OLIGO 4.06 software (National Biosciences), or another appropriate program, to be about 22 to 30
nucleotides in length, to bave a GC content of about 50% or more, and to anneal to the target
sequence at temperatures of about 68°C to about 72°C. Any stretch of nucleotides which would
result in hairpin structures and primer-primer dimerizations was avoided.

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

High fidelity amplification was obtained by PCR using methods well known in the art. PCR
was performed in 96-well plates using the PTC-200 therma) cycler (MJ Research, Inc.). ‘The reaction
mix contained DNA template, 200 nmol of each primer, reaction buffer containing Mg*, (NH,),S0,,
and 2- iptoethanol, Taq DNA pol; (A ham Pharmacia Biotech), ELONGASE
enzyme (Life Technologies), and Pfu DNA polymerase (Stratagene), with the following parameters
for primer pair PCI A and PCI B: Step 1: 94°C, 3 min; Step 2: 4 °C, 15 sec; Step 3: 60°C, 1 min;
Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage

at 4°C. In the alternative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C,
3 min; Step 2: 94°C, 15 sec; Step 3: 57°C, 1 min; Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4
repeated 20 times; Step 6: 68°C, 5 min; Step 7: stoxage at 4°C.

The concentration of DNA in each well was determined by dispensing 100 p1 PICOGREEN
quantitation reagent (0.25% (v/v) PICOGRERN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 pl of undiluted PCR product into each well of an opaque fluorimeter plate (Corning Costar,
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned in a Flnoroskan I
(Labsystems Oy, Helsinki, Finland) to measure the fluorescence of the sample and to quantify the
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concentration of DNA. A § 11 to 10 1] aliquot of the reaction mixture was analyzed by
3! ph isonal% gel to determine which reactions wete successful in extending the
sequernce.

The extended mcleotides wete desalted and concentrated, transferred to 384-well plates,
digested with Cvill cholera virus endomiclease (Molecular Biology Research, Madison WI), and
sonicated or sheared prior to religation into pUC 18 vector (Amersham Pharmacia Biotech). For
shotgun sequencing, the digested nucleotides were separated on low concentration (0.6 to 0.8%)
agarose gels, fragments were excised, and agar digested with Agar ACE (Promega). Extended
clones were religated using T4 ligase (Wew England Biolabs, Beverly MA) into pUC 18 vector
(Amersham Pharmacia Biotech), treated with Pfu DNA polymesase (Stratagene) to fill-in restriction
site overhangs, and transfected into competent E. coli cells. Transformed cells were selected on
antibiotic-containing media, and individual colonies were picked and cultured overnight at 37°C in 384-
well plates in LB/2x carb liquid media.

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

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

IX.  Labeling and Use of Individual Hybridization Probes

Hybridization probes derived from SEQ ID NO:17-32 are employed to screen cDNAs,
genomic DNAs, or mRNAs. Although the labeling of oligonucleotides, consisting of about 20 base
pairs, is specifically desctibed, essentially the same procedure is used with larger nucleotide
fr ts. Oligonucleotides are desigbed using state-of-the-art software such as OLIGO 4.06
software (Nationa) Biosciences) and labeled by combining 50 pmo! of each oligomer, 250 uCi of
[y-*?P] adenosine triphosphate (Amersham Pharmacia Biotech), and T4 polynucleotide kinase
(DuPont NEN, Boston MA). The labeled oli Jeotides are sut ially purified using a
SEPHADEX G-25 superfine size exclusion dextran bead column (Amessham Pharmacia Biotech).

An aliquot containing 107 counts per minute of the Jabeled probe is used in a typical membrane-based
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hybridization analysis of human genomic DNA digested with one of the following endommcleases: Ase

1, BglII, Beo R, Pst I, Xba I, or Pvu Il (DuPont NEN).

The DNA from each digest is fractionated on a 0.7% agarose gel and transfesred to nylon
meimbranes (Nytran Plus, Schleicher & Schuell, Durham NH). Hybridization is carried out for 16
hours at 40°C. To remove nonspecific signals, blots are sequentially washed at room temperature
of up to, for le, 0.1 x saline sodinm citrate and 0.5% sodinm dodecyl sulfate.

P

under conditi

Hybridization paiterns are visualized using antoradiography or an alternative imaging means and
compared.
X. Microarrays

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

Full length cDNAs, Expressed Sequence Tags (BSTs), or fragments or oligomers thereof may
comprise the elements of the microarray. Fr or oli suitable for hybri
selected using software well known in the art such as LASERGENE software (DNASTAR). The

3

can be

array clements are hybridized with polynucleotides in a biological sample. The polynucleotides in the
biological sample are conjugated to a fluorescent label or other molecular tag for ease of detection.
After bybridization, nonhybridized nucleotides from the biological sample are removed, and a
fluorescence scanner is used to detect hybridization at each array element. Alternatively, laser
desorbtion and mass spectrometry may be used for detection of hybridization. The degree of
complementarity and the relative abund of each polynucleotide which hybridizes to an element on.

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

Total RNA is isolated from tissue samples using the guanidinium thiocyanate method and
poly(A)* RNA is purified using the oligo-(dT) ceflulose method. Each poly(A)* RNA saimple is
reverse transcribed nsing MMLY reverse-transcriptase, 0.05 pg/ul oligo-(dT) primer (21mer), 1X first
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strand buffer, 0.03 units/ul RNase inhibitor, 500 pM dATP, 500 M dGTP, 500 pM dTTP, 40 uM

dCTP, 40 uM dCTP-Cy3 (BDS) or dCTP-Cy5 (Amersham Pharmacia Biotech). The reverse
transcription reaction is performed in a 25 mwl volume containing 200 ng poly(A)* RNA with
GEMBRIGHT kits (Incyte). Specific control poly(A)* RNAs are synthesized by in vitro transcription
from non-coding yeast genomic DNA. After incubation at 37°C for 2 hr, each reaction sample (one
with Cy3 and another with Cy5 labeling) is treated with 2.5 ml of 0.5M sedium hydroxide and
incubated for 20 minutes at 85°C to the stop the reaction and degrade the RNA. Samples are purified
using two successive CHROMA SPIN 30 gel filtration spin colummns (CLONTECH Laboratories, Inc.
(CLONTECH), Palo Alto CA) and after combining, bath i

are ethanol precipitated

P

using 1 ml of glycogen (1 mg/ml), 60 ml sodium acetate, and 300 ml of 100% ethanol. The sample is
then dried to completion using a SpeedVAC (Savant Instruments Inc., Holbrook NY) and resuspended
in 14 §15X SSC/0.2% SDS.

Microarray Preparation

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

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

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

Microarrays are UV-crosslinked using a STRATALINKER UV-crosslinker (Stratagene).
Microarrays are washed at room. temperature once in 0.2% SDS and three times in distilled water.
Non-specific binding sites are blocked by incubation of microarrays in 0.2% casein in phosphate
‘buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60° C followed by washes in 0.2%
SDS and distilled water as before.

Hybridization
Hybridization reactions contain 9 pl of sample mixture consisting of 0.2 jig each of Cy3 and
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Cy5 labeled cDNA synthesis products in 5X SSC, 0.2% SDS hybridization buffer. The sample

mixture is heated to 65°C for 5 minutes and is aliquoted onto the microarray surface and covered with
an 1.8 em? coverslip. The arrays are transferred to a waterproof chamber having a cavity just slightly
slide, The chamber is kept at 100% humidity internally by the addition of 140
11 of 5X SSC in a comer of the chamber. The chamber containing the arrays is incubated for about
6.5 hours at 60°C. The arrays are washed for 10 min at 45°C in a first wash buffer (1X SSC, 0.1%
SDS), three times for 10 minutes each at 45°C in a second wash buffer (0.1X SSC), and dried.
Detection

Reporter-labeled hybridizati 1pl are d d with a mi pe equipped with an
Innova 70 mixed gas 10 W laser (Coherent, Inc., Santa Clara CA) capable of generating spectral lines
at 488 nm. for excitation of Cy3 and at 632 nm for excitation of Cy5. The excitation laser light is
focused on the array using a 20X microscope objective (Nikon, Inc., Melville NY). The slide

larger than a

P

containing the array is placed on a computer-controlled X-Y stage on the microscope and raster-
scanned past the objective. The 1.8 cm x 1.8 cm array used in the present example is scanned with a
resolution of 20 micrometers.

In two separaie scans, a mixed gas mmliifine laser excites the two fluorophores sequentially.
Emitted light is split, based on wavelength, into two photormultiplier tube detectors (PMT R1477,

H: Photonics Sy , Brid, NI) corresponding to the two fluorophores. Appropriate
filters positioned between the atray and the photomultiplier tubes are used to filter the signals. The
i of the fluoroph used are 565 om for Cy3 and 650 nm for Cy5. Each array is

typically scanned twice, one scan per fluorophore using the appropriate filters at the laser source,
although the apparatus is capable of recording the spectra from both fluorophores simmitaneously.
" The sensitivity of the scans is typically calibrated vsing the signal intensity generated by a

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

The output of the photomultiplier tube is digitized nsing a 12-bit RTI-835H analog-to-digital
(A/D) conversion board (Analog Devices, Inc., Norwood MA) installed in an IBM-~compatible PC
computer. The digitized data are displayed as an image where the signal intensity is mapped using a
linear 20-color transformation to a psendocolor scale ranging from blue (low signal) to red (high
signal). The data is also analyzed quantitatively. Where two different flnorophores are excited and
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measnred simultaneously, the data are first corrected for optical crosstalk (due to overlapping emission

spectra) between the flnorophores using each fluorophore’s emission spectram.

A grid is superimposed over the fluorescence signal itnage such that the signal from each spot
is centered in each element of the grid. The fluorescence signal within each element is then integrated
to the i ity of the signal. The software nsed
for signal analysis is the GEMTOOLS gene expression analysis program (Incyte).

Xl. C ary Polynue

Sequences complementary to the GCREC-encoding sequences, or any parts thereof, are used

to detect, decrease, or inhibit expreésion of naturally occurring GCREC. Although use of

to obtain a numerical value corr

P

oligonucleotides comprising from about 15 to 30 base pairs is described, essentially the same

procedure is used with smaller or with larger seq fx Appropriate oli leotides are
designed using OLIGO 4.06 software (National Biosciences) and the coding sequence of GCREC.

To inhibit transcription, a complementary oligonucleotide is designed from the most unique 5° sequence
and used to prevent promoter binding to the coding sequence. To inhibit translation, a complementary

i d to prevent rit 1 binding to the GCREC-encoding transcript.

XII. Expression of GCREC

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

7 Toci,

leotide is

systemns. For expression of GCREC in bacteria, cDNA is subcloned into an appropriate vector
coutaining an antibiotic resistance gene and an inducible promoter that directs high levels of cDNA
transcription. Examples of such promoters include, but are not limited to, the #rp-lac (fac) hybrid
promoter and the T5 or T7 bacteriophage promoter in conjunction with the lac operator regulatory
element. Recombinant vectors are transformed into suitable bacterial hosts, e.g., BL21(DE3).
Antibiotic resistant bacteria express GCREC upon induction with isopropyl beta-D-
thiogalactopyranoside (JPTG). Expression of GCREC in enkaryotic cells is achieved by infecting
insect or mammalian cell lines with recombinant Autographica californica nuclear polyhedrosis virus
(AcMNPV), commonly known as baculovirus. The nonessential polyhedrin gene of baculovirus is
replaced with cDNA encoding GCREC by either homologous recombination or bacterial-mediated
transposition involving transfer plasmid intermediates. Viral infectivity is maintained and the strong
polyhedrin promoter drives high levels of cDNA transcription. Recombinant baculovirus is used to
infect Spodoptera frugiperda (S19) insect cells in most cases, or human hepatocytes, in some cases.
Tnfection of the latter requires additional genetic modifications to baculovirus. (See Engelhard, EK. et
al. (1994) Proc. Natl. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. (1996) Hum. Gene Ther.
7:1937-1945.)

Tn most expression systems, GCREC is synthesized as a fusion protein with, e.g., glotathione
S-transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapid, single-step,
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affinity-based purification of recombinant fusion protein from crude cell Iysates. GST, 2 26-kilodalton

enzyme from Schistosoma japonicum, enables the purification of fusion proteins on immobilized
glatathione uﬁder conditions that maintain protein activity and aniigenicity (Amersham Pharmacia
Biotech). Following purification, the GST moiety can be proteolytically cleaved from GCREC at
specifically engineered sites. FLAG, an 8-amino acid peptide, enables immunoaffinity purification
using con iall ilabl Jonal and polyclonal anti-FLAG antibodies (Eastman Kodak). 6-

His, a stretch of six consecutive histidine residues, enables purification on metal-chelate resins
(QIAGEN). Methods for protein expression and purification are discussed in Ausubel (1995, supra,
ch. 10 and 16). Purified GCREC obtained by these methods can be used djrectly in the assays shown
in Examples XVI, XVII, and XVIII, where applicable.
XIII. Functional Assays

GCREC function is assessed by expressing the sequences encoding GCREC at physiologically
ele“/atsd levels in mammalian cell culinre systems. cDNA is subcloned into a mapimalian expression
vector containing a strong promoter that drives high levels of cDNA expression. Vectors of choice
include PCMV SPORT (Life Technologies) and PCR3.1 (Invitrogen, Carlsbad CA), both of which
contain the cytomegalovirus promoter. 5-10 g of recombinant vector are transiently transfected into
ahuman cell line, for example, an endothelial or hematopoietic cell line, using either liposome
formmlations or electroporation. 1-2 ug of an addifional plasmid containing sequences encoding a -
marker protein are co-transfected. Bxpression of a marker protein provides a means to distinguish
transfected cells from nontransfected cells and is a reliable predictor of cDNA expression from the.
recombinant vector. Marker proteins of choice include, e.g., Green Fluorescent Protein (GFP;
Clontech), CD64, or a CD64-GFP fusion protein. Flow cytometry (FCM), an automated, laser optics-
‘based technique, is used to identify transfected cells expressing GFP or CD64-GFP and to evaluate
the apoptotic state of the cells and other cellnlar properties. FCM detects and quantifies the uptake of

fnorescent molecules that di events preceding or coincident with cell death. These events
inchide changes in puclear DNA content as measured by staining of DNA with propidium jodide;
changes in cell size and granularity as measured by forward light scatter and 90 degree side light
scatter; down-regulation of DNA synthesis as d by d inb deoxyuridine uptake;

alterations in expression of cell surface and intracellnlar proteins as measured by reactivity with
specific antibodies; and alterations in plasma membrane composition as measured by the binding of
fluorescein-conjugated Annexin V protein to the cell surface. Methods in flow cytometry are
discussed in Ormerod, M.G. (1994) Flow Cytowsetry, Oxford, New York NY.

The influence of GCREC on gene expression can be assessed using highly purified
populations of cells transfected with sequences encoding GCREC and either CD64 or CD64-GFP.
CD64 and CD64-GEP are expressed on the surface of transfected cells and bind to conserved regions
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of human Jobulin G (IgG). Transfected cells are efficiently separated from nontransfected

cells using magnetic beads coated with either human IgG or antibody against CD64 (DYNAL, Lake
Success NY). mRNA can be purified from the cells using methods well known by those of skill in the
art. Expression of mRNA encoding GCREC and other genes of interest can be analyzed by northern

analysis or microarray technigues.
XIV. Production of GCREC Specific Antibodies .

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

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

Typically, oligopeptides of about 15 in length are synthesized using an ABI 431A
peptide synthesizer (Applied Biosystems) using FMOC chemistry and coupled to KLH (Sigma-

Aldrich, St. Louis MO) by reaction with N-maleimidot >yk-N-hydroxysuceinimide ester (MBS) to

increase immunogenicity. (See, e.g., Ausubel, 1995, supra.) Rabbits are immunized with the
oligopeptide-KLH complex in complete Freund’s adjuvant. Resulting antisera are tested for
antipeptide and anti-GCREC activity by, for example, binding the peptide or GCREC to a substrate,

blocking with 1% BSA, reacting with rabbit antisera, hing, and ing with radio-iodi d goat
anti-rabbit IgG.
XV. Purification of Naturally Occurring GCREC Using Specific Antibodies
Naturally occurring or \bi GCREC s sut ially purified by iromunoaffinity
chr aphy using antibodies specific for GCREC. An immunoaffinity column is constructed by

covalently coupling anti-GCREC antibody to an activated chromatographic resin, such as
CNBr-activated SEPHAROSE (Amersham Pharmacia Biotech). After the coupling, the resin is
blocked and washed according to the manufe s instructions.

Medja containing GCREC are passed over the imumunoaffinity column, and the column is
washed under conditions that allow the preferential absorbance of GCREC (e.g., bigh ionic strength

buffers in the presence of detergent). The coluron is eluted under conditions that disrupt
antibody/GCREC binding (e.g., a buffer of pH 2 to pH 3, or a high concentration of a chaotrope, such
as urea or thiocyanate ion), and GCREC is collected.

XVI. Identification of Molecules Which Interact with GCREC

Molecules which interact with GCREC may include agonists and antagonists, as well as
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molecules involved in signal transduction, such as G proteins. GCREC, or a fragment thereof, is

Iabeled with I Bolton-Hunier reagent. (See, e.g., Bolton A.E. and W.M. Hunter (1973) Biochem. J.
133:529-539.) Af of GCREC includes, for ple, a fragtoent comprising one or more of
the three extracellular loops, the extracelinlar N-terminal region, or the third intracellular loop,

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

Alternatively, molecules interacting with GCREC are analyzed using the yeast two-hybrid
system as described in Fields, S. and O. Song (1989) Nature 340:245-246, or using commercially
available kits based on the two-hybrid systew, such as the MATCHMAKER system (C’Iontcchj.
GCREC may also be used in the PATHCALLING process (CuraGen Corp., New Haven CT) which
employs the yeast two-hybrid sysiem in a high-throughput manner to determine all interactions
between the proteins encoded by two large libraries of genes (Nandabalan, K. et al. (2000} U.S.
Patent No. 6,057,101).

Potential GCREC agonists or antagonists may be tested for activation or inhibition of GCREC
receptor activity using the assays described in sections XVII and XVIII. Candidate molecules may be
selected from known GPCR agonists or antagonists, peptide libraries, or combinatorial chemical
libraries.

Methods for detecting interactions of GCREC with intracellnlar signal iransdnction molecules -
such as G proteins are based on the premise that internal segments or cytoplasmic domains from an
orphan G protein-coupled seven transmembrane receptor may be exchanged with the analogous
domains of a known. G protein-coupled seven transmembrane receptor and used to identify the G-

and dow: ignaling pathways activated by the arphan teceptor domains (Kobilka, B.K.

et al. (1988) Science 240:1310-1316). In an apalogous fashion, domains of the orphan receptor may
be cloned as a portion of a fusion protein and used in binding assays to demonstrate intexactions with
specific G proteins. Studies bave shown that the third intracellular loop of G protein-coupled seven
transmerbrane receptors is important for G protein i ion and signal transduction (Conklin, B.R.
et al (1993) Cell 73:631-641). For example, the DNA fragment corresponding to the third intracellular

loop of GCREC may be amplified by the polymerase chain reaction (PCR) and subcloned into a fusion
vector such as pGEX (Pharmacia Biotech). The construct is transformed into an appropriate bacterial
host, induced, and the fusion protein is purified from the cell lysate by givtathione-Sepharase 4B
(Pharmacia Biotech) affinity chromatography.

For in vitro binding assays, cell extracts ining G proteins are prepared by extraction with
50 mM Tiis, pH 7.8, 1 mM BGTA, 5 mM MgCl,, 20 mM CHAPS, 20% glycerol, 10 g of both
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aprotinin and leupeptin, and 20 pl of 50 mM phenylmethylsulfonyl flucride. The lysate is incubated on

ice for 45 min with constant stirring, centrifuged at 23,000 g for 15 min at 4°C, and the superuatant is
collected. 750 pg of cell extract is incubated with glutathione S-transferase (GST) fusion protein
beads for 2 h at 4°C. The GST beads are washed five times with phosphate-buffered saline. Bound
G protein subunits are detected by [**PJADP-ribosylation with pertussis or cholera toxins. The
reactions are terminated by the addition of SDS sample buffer (4.6% (w/v) SDS, 10% (v/v)
B-mercaptoethanol, 20% (w/v) glycerol, 95.2 mM Tris-HCI, pH 6.8, 0.01% (w/v) bromphenol biue).
The [**P]JADP-labeled proteins are separated on 10% SDS-PAGE gels, and autoradiographed. The
separated proteins in these gels are transferred to nitrocellnlose paper, blocked with blotto (5% nonfat
dried milk, 50 mM Tiis-HCI (pH 8.0), 2 mM CaCl,, 80 M NaCl, 0.02% NaN,, and 0.2% Nonidet
P-40) for 1 hour at room temperature, followed by incubation for 1.5 hours with Go, subtype selective
antibodies (1:500; Calbiochem-Novabiochem). After three washes, blots are incubated with.
borseradish peroxidase (HRP)~conjugated goat anti-rabbit immunoglobulin (1:2000, Cappel,
‘Westchester PA) and visualized by the chemilumi ‘based ECL method (Amersham Corp.).
XVII. Demonstration of GCREC Activity

An assay for GCREC activity measures the expression of GCREC on the cell surface.
¢DNA encoding GCREC is transfected into an appropriate mammalian cell line. Cell surface proteins
are labeled with biotin as described (de Ia Fuente, MLA. et al. (1997) Blood 90:2398-2405).

a

Tromunoprecipitations are performed using GCREC-specific antibodies, and immunopreciy
samples are apalyzed using sodjum dodecyl sulfate polyacrylamide gel electropboresis (SDS-PAGE)
and immunoblotting techniques. The ratio of labeled immunoprecipitant to unlabeled
immumoprecipitant is proportional to the amount of GCREC expressed on the celt surface.

In the alternative, an assay for GCREC activity is based on a prototypical assay for
ligand/receptor-roediated modulation of cell proliferation. This assay measures the rate of DNA
synthesis in Swiss mouse 3T3 cells. A plasmid containing polynucleotides encoding GCREC is added
to quiescent 3T3 cultured cells using transfection methods well known in the art. The transiently
transfected cells are then incubated in the p of [*Hjthymidine, a radioactive DNA precursor

molecule. Varying amounts of GCREC ligand are then added to the cultured cells. Incorporation of

[*H]thymidine into acid-precipitable DNA is m d over an approptiate time interval using a
radioisotope counter, and the amount incorporated is directly proportional to the amount of newly
synthesized DNA. A linear dose-response curve over at least a hundred-fold GCREC ligand
concentration range is indicative of receptor activity. One unit of activity per milliliter is defined as the
concentration of GCREC producing a 50% response level, where 100% represents maximal
incorporation of [*H]thymidine into acid-precipitable DNA (McKay, I and I. Leigh, eds. (1993)

Growth Factors: A Practical Approach, Oxford University Press, New York NY, p. 73.)
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In a further alternative, the assay for GCREC activity is based upon the ability of GPCR

family proteins to modulate G protein-activated second messenger signal transdnction pathways (e.g.,
cAMP; Gaudin, P. et al. (1998) J. Biol. Chem. 273:4990-4996). A plasmid encoding full length
GCREC is transfected into a mammalian cell line (e.g., Chinese hamster ovary (CHO) or human
entbryonic kidney (HEK-293) cell lines) using methods well-known in the art. Transfected cells are
grown in 12-well trays in culture medium for 48 hours, then the culture medium is discarded, and the
attached cells are gently washed with PBS. The cells are then incubated in culture medium with or
without ligand for 30 minutes, then the medjum is removed and cells Iysed by treatment with 1 M
perchloric acid. The cAMP levels in the lysate are measured by radioi iy using method!
‘well-known in the art. Changes in the levels of cAMP in the lysate from cells exposed to ligand

compared to those without ligand are proportional to the amount of GCREC present in the transfected
cells.

To measure changes in inositol phosphate levels, the cells are grown in 24-well plates
containing 1x10° cells/well and incubated with inositol-free media and [*Hlmyoinositol, 2 nCitwell, for
48 hr. The cultare medium is removed, and the cells washed with buffer containing 10 mM LiCl
followed by addition of Tigand. The reaction is stopped by addition of perchloric acid. Inositol
phosphates are extracted and separated on Dowex AG1-X8 (Bio-Rad) anion exchange tesin, and the
total labeled inositol phosphates counted by liquid scintillation. Changes in the levels of labeled inositol
phosphate from cells exposed ta ligand compared to those without ligand are proportional to the
amount of GCREC present in the transfected cells.

XVII. Identification of GCREC Ligands

GCREC is expressed in a eukaryotic cell line such as CHO (Chinese Hamster Ovary) or
BEK (Muman Embryonic Kidney) 293 which have a good history of GPCR expression and which
contain a wide range of G-proteins allowing for functional coupling of the expressed GCREC to
downstream effectors, The transformed cells are assayed for activation of the expressed receptors in
the presence of candidate ligands. Activity is measured by changes in intracellular second
messengets, such as cyclic AMP or Ca®*. These may be measured directly nsing standard methods
well known in the art, or by the use of reporter gene assays in which a luminescent protein (e.g. firefly
Iciferase or green fluorescent protein) is under the transcriptional control of a promoter respomsive to
the stimulation of protein kinase C by the activated receptor (Milligan, G. et al. (1996) Trends
Pharmacol. Sci. 17:235-237). Assay technologies are available for both of these second messenger
systems to allow high thronghput readont in multi-well plate format, such as the adenylyl cyclase
activation FlashPlate Assay (NEN Life Sciences Products), or flucrescent Ca?* indicators such as
Fluo-4 AM (Molecular Probes) in combination with the FLIPR fluorimetric plate reading system

(Molecular Devices). In cases where the physiologically relevant second messenger pathway is not
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known, GCREC may be coexpressed with the G-proteins G55 Which have been demonstrated to

couple to a wide range of G-proteins (Offermanns, S. and ML Simon (1995) J. Biol. Chem.
270:15175-15180), in order to funnel the signal transduction of the GCREC throngh a pathway
involving phospholipase C and Ca® mobilization. Alternatively, GCREC may be expressed in
engineered yeast systems which lack endogenous GPCRs, thus providing the advantage of a null
background for GCREC activation ing. These yeast sy substitute a lmman GPCR and G,

protein. for the cotresponding components of the endogenous yeast pheromone receptor pathway.
Downstream sigpaling pathways are also modified so that the normal yeast response to the signal is
converted to positive growth on selective media or to reporter gene expression (Broach, J.R. and J.
Thorner (1996) Nature 384 (supp.):14-16). The receptors are screened against putative ligands
including known GPCR ligands and other naturally occurring bioactive molecules. Biological extracts

from tissues, biological fluids and cell supernatants are also screened.

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

following claines.
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‘What is claimed is:

1. Anisolated polypeptide selected from the group consisting of:

a)

b)

°)

d)

2. Anisolated polypeptide of claim 1 selected from the group consisting of SEQ ID NO:1-16.

a polypeptide comprising an amino acid sequence selected from the group consisting
of SEQID NO:1-16,

a polypeptide comprising a naturally occurring amino acid sequence at Jeast 90%
identical to an amino acid sequence selected from the group consisting of SEQ 1D
NO:1-16,

a biologically active fragment of a polypeptide having an amine acid sequence
selected from the group consisting of SEQ ID NO:1-16, and

an immunogenic fragment of a polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-16.

3. Anisolated polynucleotide encoding a polypeptide of claim 1.

4. Anisolated polynucleotide encoding a polypeptide of claim 2.

5. Anisolated polynucleotide of claim 4 selected from the group consisting of SEQ ID

NO:17-32.

6. A recombinant polynucleotide comprising a promoter sequence operably linked to a
polymncleotide of claim 3.

7. A cell transformed with a recombinant polynucleotide of claim 6.

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

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

)

b)

culturing a cell under conditions suitable for expression of the polypeptide, wherein
said cell is transformed with a recombinant polynucleotide, and said recombinant

polynucleotide comprises a promoter sequence operably linked to a polynucleotide
encoding the polypeptide of claim 1, and
recovering the polypeptide so expressed.
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10. A method of claim 9, wherein the polypeptide has an amino acid sequence selected from
the group consisting of SEQ ID NO:1-16.

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

12. Anisolated polynucleotide sclected from the group consisting of:

)

b)

)

LY
)

Jentid

ide seq lected from the group

a polynucleotide comprising a pol;
consisting of SEQ ID NO:17-32,
a polynucleotide comprising a naturally occurting polynucleotide sequence at least
90% identical to a polynucleotide sequence selected from the group consisting of SEQ
ID NO:17-32,

a polynucleotide complementary to a polynucleotide of a),

a polynucleotide pl 'y to a pol; Jeotide of b), and
an RNA equivalent of a)-d).

13. Anisolated pnlyuucleotide comprising at least 60 contignous nncleotides of a

polynucleotide of claim 12.

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

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

a) hybridizing the sample with a probe comprising at least 20 contiguoﬁs nucleotides
comprising a seq compl 'y to said target polynucleotide in the sample, and
which probe specifically bybridizes to said target polynucleotide, under conditions
whereby a hybridization complex js formed between said probe and said target
polynucleotide or fragments thereof, and

b) d ing the p or at of said hybridizati plex, and, optiopally, if
present, the amount thereof.

15. A method of claim 14, wherein the probe comprises at least 60 conti nucleotid

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

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

a)

b)

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

detecting the presence or absence of said amplified target polymcleotide or fragment

JP 2004-528007 A 2004.9.16
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thereof, and, optionally, if present, the amount thereof.

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

excipient.

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

19. A method for treating a disease or condition associated with decreased expression of
functional GCREC, comprising administering to a patient in need of such treatment the composition of
claim 17.

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

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

b) detecting agonist activity in the sample.

21. A compesition coniprising an agonist compound identified by a method of claim 20 and a
.. 4

. Ilv ac bk
P P P

22. A method for treating a disease or diti iated with d d exp ion of
functional GCREC, comprising administering to a patient in need of such treatment a composition of

claim 21.

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

b) detecting antagonist activity in the sample.

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

a pharmaceutically acceptable excipient.

25. A method for treating a disease or condition associated with overexpression of functional

GCREC, coroprising administering to a patient in need of such treatment a composition of claim 24.



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

25

30

35

(204)

WO 02/26825 PCT/US01/30661
26. A method of screening for a compound that specifically binds to the polypeptide of claim

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

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

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

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

c) comparing the aciivity of the polypeptide of claim 1 in the presence of the test
compound with the activity of the polypeptide of claim 1 in the absence of the test
compound, wherein a change in. the activity of the polypeptide of claim 1 in the
presence of the test compound js indicative of a compound that modulates the activity
of the polypeptide of claim 1.

28. A method of screening a compound for effectiveness in altering expression of a target

polynucleotide, wherein said target polynucleotide comprises a sequence of claim 5, the method
comprising:
a) exposing a sample comp the target polynucleotide to a pound, under
conditions suitable for the expression of the target polynucleotide,
b) detecting altered expression of the target polynucleotide, and

c) comparing the expression of the target polynucleotide in the presence of varying

amounts of the compound and in the absence of the compound.

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

a) treating a biological sample containing mucleic acids with the test compound,

b) hybridizing the nucleic acids of the treated biological sample with a probe comprising
at Jeast 20 contignous nucleotides of a polynucleotide of claim 12 under conditions

whereby a specific hybridizati plex is formed b said probe and a target

polymucleotide in the biological sample, said target polynucleotide comprising a
polymucieotide sequence of a polynucleotide of claim 12 or fragment thereof,

JP 2004-528007 A 2004.9.16
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c) quantifying the amount of hybridization complex, and
) comparing the amount of ﬁybridizatian complex in the treated biclogical sample with

the amount of hybridization complex in an untreated biological sample, wherein a

difference in the amount of hybridizati plex in the treated biological sample is
indicative of toxicity of the test compound.

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

biological sample, the method coroprising:

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

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

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

b) a single chain antibody,

c) a Fab fragment,

d aF(ab"), fragment, or

€) a humanized antibody.

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

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

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

35. A method of diagnosing a condition or disease associated with the expression of GCREC
in a subject, comprising administering to said subject au effective amount of the composition of claim
34.

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

-
! 106 !
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11, the method comprising:

a) immunizing an animal with & polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-16, or an imnmnogenic fragment thereof,
under conditions to elicit an antibody response,

b) isolating antibodies from said animal, and

o} screening the isolated antibodies with the polypeptide, thereby identifying a polyclonal
antibody which binds specifically to a polypeptide having an amino acid sequence
selected from the group consisting of SEQ ID NO:1-16.

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

39. A method of making a monoclonal antibody with the specificity of the antibody of claim
11, the method comprising:

a) immunizing an animal with a polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-16, or an immunogenic fragment thereof,
under conditions to elicit an antibody response,

b) isolating antibody producing cells from the animal,

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

d) culturing the hybridoma cells, and

e) isolating from the culture monoclonal antibody which binds specifically to a
polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-16.

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

42. The antibody of claim 11, wherein the antibody is produced by screening a Fab expression
library.

43. The antibody of claim 11, wherein the antibedy is produced by screening a recorubinant

| 107 |
|



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

15

20

25

30

(207) JP 2004-528007 A 2004.9.16

WO 02/26825 PCT/US01/30661

immupoglobulin library.

44. A method of detecting a polypeptide baving an amino acid sequence selected from the
group consisting of SEQ ID NO:1-16 in a sample, the method comprising:
a) incubating the antibody of claim 11 with a sample under conditions to allow specific
binding of the antibody and the polypeptide, and
b) detecting specific binding, wherein specific binding indicates the presence of a
polypeptide having an amino acid sequence selected from the group consisting of SEQ
ID NO:1-16 in the sample.

45. A method of purifying a polypeptide having an amino acid sequence selected from the
group consisting of SEQ ID NO:1-16 from a sample, the method aompﬁsing:
a) incubating the antibody of claim 11 with a sample under conditions to allow specific
binding of the antibody and the polypeptide, and
b) separating the antibody from the sample and obtaining the purified polypeptide having
an amino acid sequence selected from the group consisting of SEQ ID NO:1-16.

46. A microarray wherein at least one element of the microarray is a polynucleotide of claim
13.

47. A method of generating a transcript image of a sample which contains polynucleotides,
the method comprising:
a) labeling the polynucleotides of the sample,
b) contacting the elements of the microarray of claim 46 with the Iabeled polynucleotides
of the satnple under conditions suitable for the formation of a hybridization complex,
and

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

48. An array comprising different nucleotide molecules affixed in distinct physical locations
on a solid substrate, wherein at least ope of said nucleotide molecules comprises a first oligonucleotide

or polynucleotide sequence specifically hybridizable with at least 30 contiguous mucleotides of a target

polynucleotide, and wherein said target polynucleotide is a polynucleotide of claim 12.

49. An array of claim 48, wherein said first oligonucleotide or polymucleotide sequence is

i"* IR
'4
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completely complementary to at least 30 contignous nucleotides of said target polynucleotide.

50. An arxay of claim 48, wherein said first oligonucleotide or polynucleotide sequence is
completely complementary to at least 60 contignous nucleotides of said target polynucleotide.

51. A array of claim 48, wherein said first oli leotide or pol. Jeotid is

completely complementary to said target polynuclectide.
52. An array of claim 48, which is a microarray.

53. An array of claim 48, further comprising said target polymucleotide hybridized to a

nucleotide molecnle comprising said first oligonucleotide or polynucleotide sequence.

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

said solid substrate.

55. An array of claim 48, wherein each distinct physical location on the substrate contains
multiple nucleotide molecules, and the mulktiple mucleotide molecules at any single distinct physical
location have the same sequence, and each distinct physical location on the substrate contains
mucleotide molecules having a sequence which differs from the sequence of nucleotide molecules at
apother distinct physical location on the substrate.

56. A method of identifying a compound that modulates, mimics and/or blocks an olfactory
and/or taste sensation, the method comprising:
a) contacting the compound with an olfactory and/or taste receptor polypeptide selected

from the group consisting of:

i) a polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NO:1-16,

it) a biolagically active fi of a polypeptide having an amino acid sequence

selected from the group consisting of SEQ ID NO:1-16, and
i) an olfactory and/or taste receptor having an amino acid sequence at least
90% identical to an amino acid sequence selected from the group consisting
of SEQ ID NO:1-16.
b) identifying whether the compound specifically binds to and/or affects the activity of
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said receptor polypeptide.

57. The method of claim 56, wherein said receptor polypeptide is expressed on the surface of

2 mammalian cell.
58. The method of claim 57, wherein said mammalian cell expresses a G-protein.

59. The methed of claim 58, wherein said marmmalian cell expresses a plurality of G-protein

coupled receptors.

60. The method of claim 59, wherein said maramalian cell expresses another olfactory and/or
taste receptor polypeptide.

61. The method of claim 56, wherein said receptor polypeptide is fused to another
polypeptide.

62. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:1.
63. A polypepiide of claim 1, compnsmg the amino acid sequence of SEQ ID NO:2.
64. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:3.
65. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NQO:4.
66. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:5.
67. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:6.
68. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:7.
69. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:8.

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

JP 2004-528007 A 2004.9.16
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71.

72.

73.

T4.

75.

76.

77.

78.

79.

80.

81.

=

82.

83.

84.

85.

86.

87.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:10.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:11.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:12.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:13.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:14.
A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:15.

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

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:17.
A polynucleotide of claim 12, comprising the polymcleotide sequence of SBQ ID NO:18.
A polynucleotide of claim 12, comprising the polynncleotide sequence of SEQ ID NO:l?.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:20.
A polynucleotide of claim 12, comprising the pu'lynuc]aotide sequence of SEQ ID NO:21.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:22.
A polynucleotide of claim 12, comprising the polymncleotide sequence of SEQ ID NO:23.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:24.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:25.

A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:26.

JP 2004-528007 A 2004.9.16
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88.

89.

90.

91.

—-

92.

93.

A polymucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:27.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:28.
A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:29.
A polynucleotide of claim. 12, comprising the polynucleotide sequence of SEQ ID NO:30.
A polymucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:31.

A polypucleotide of claitn 12, comprising the polynucleotide sequence of SEQ ID NO:32.

JP 2004-528007 A 2004.9.16
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Asn

Ile

Met

Asn

Pro

Val

Val

Arg

cys

Val

Leu

Ile

Phe

<210> 2
<211> 578
<212> PRT
<213> Homo sapiens

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

<400> 2
Gly Phe Ser Cys

Met
1

Leu

Ile

Glu

Leu

Gln

Ala

Lys

Glu

Thr

Ser

Pro

Sexr

Ala

Leu

Thr Cys Arg

Arg

Thr

Pro

Tp

Ile

Leu Val

Gly
Thr
Ile

Ser

Lys

Asp

Pro

Thr

Met
Leu
Ile
Leu
Gln
Asn
Ser
Phe
Thr
Lys
Phe
Ile
Val

Val

Thr
Gln
Sexr
Leu
Gly

ala

Phe

20
2xg

35
Phe

50
Leu

65
Lys

80
Thr

25
Phe
110
Glu
125
Tyr
140
Ser
155
Val
170
Lys
185
Ser
200
Leu
215

5
Leu
20
Pro
35
Glu
50
Ser
65
Asn
80
Ile

Phe

ala

Phe

Leu

Lys’

Het

Asn

Phe

Leu

Arg

Asp

Met

His

Met

Ser

Cys

Leu

Leu

Pro

Thr

Leu

Leu

Val,

Thr

Cys

Thr

Ser

Leu

Asn

Ser

Met

Met

Leu

Lys

Tyr

Ser

Ile

Ile

Leu

Ser

7477708CD1

Arg
Asn
Phe
Thx
Cys

ile

Gln

ala

Glu

Ile

Val

Ala

Thr

Lys
Leu
asp
Thr
Ile
Val

Gly

Phe Arg Leu Lys

Thr
His
Pro
Gly
Leu

Asn

Met
Asn
Lys
Ala

Val

Thr
Asn
Asn
Asp
Arg
Ile

val

25
Met

40
Ile

55
Ile

70
Leu

85
Arg
100
Leu
115
Val
130
Val
145
Ser
160
Tyr
175
Thr
190
Ile
205

Trp
10
Ile
25
Ile
40
Met
55
Asn
70
val
85
Asp

TYX

Asn

Leu Ser Ser Asn

asp

Tyr

Leu

Lys

Leu

Sex

Leu

Gly

Pro

Thr

His

Phe

Leu

Ile

Gln

Glu

Ile

Thr

Phe

Val

Asn

Trp

Ala

Ile

Ser

His

FPhe

Lys

Glu

Leu

Ala

aly
Phe
Leu
Ile
Tyr
Gly
Leu
Tyr
Val
Met

Gln

Ile
Glu
Ser

Gln

Leu

Lys

Ile
Leu
His
Pro
Thr
Leu
Arg
Ile
Thr
Gly

Asp

Thx
Asp
val
Lys
Ser
His

Met

Ile
30
Thx
45

60
Ile

75
Leu

90
Leu
105
Gly
120
Pro
135
Gly
i50
Lys
165
Lys
180
Asn
185
Leu
210
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Phe

Val

Ala

Ala

Tyr

Asn

His

Fre

Ile

Iie

Arg

Ile

Glu

Lys

Sexr

Asn

Gin

Phe

Thr

Ile

Lys

Ala

Fhe

Thr

Leu

His

Gly

Thr

Asn

Leu

Ser

Trp

Sexr

Val

Ser

Asp

Ala

Asn

Glu

Glu

Arg

Gln

Ser

Tyr

Leu

Thr

Ala

Leu

Phe

Ala

Thx

Tyr

Glu

Trp

Ala

Thxr
Thr
Val
Asp
Gly
Asp
Glu
Phe
Val
Leu
Glu
Trp

Ala

Ile

Ile
Cys
Glu
Thr
Ser
Phe
Lys
Leu
Gly
Pro
Asp

Iie

395
Ala
410
Pro
425
Cys
440
Gly
455
Met
470
Val

Ala

Ile

Sexr

Ser

Ser

Arg

Val

Arg

Arg

Gln

Cys

Met

TyX

Ser

Thr

Leu

Pro

His

Leu

Lys

Pro

Lys

Asn
Pro
Phe
Asp
Ile
Asn
Lys
Ile
Asn
Ile
Thr
Gln
Lys
Sex
Val
Ile
Tyr
Met
Ile
Phe

Leun

Leu
Gly
Lys

val

His
Asp
Ala
val
Gly
Glu
Val
Gly
sly
Ser
Gln
ala
Cys
Pro
Gly

Glu

ala
Thr
Phe
Ile
Val
Ala
Tyxr
Ala

Asn

Ile

Arg

Arg

Phe

Lys

val

Pro

2la

Leu

Leu

Cys
Arg
His
Leu
val

Arg

His

Tyr

Leu

Leu

Ile

Leu

Leu

100
Leu
115
Asn
130
Arg
145
Ile
160
Asn
175
Thr
120
Ser
205
Ile
220
Val
235
Ile
250
Val
265
Lys
280

2385
Ile
310
Gly
325

340
His
355
Val
370
His
385
Leu
400
Tyx
41%
Vval
430
Ala
445
Arg
460
Leu
475
Ile

Asn
Sexr
Leu
His

Phe

Pro
Leu
Leu
The
Gly
Met
Ser
Leu
Ile
Val
Val
Trp
Lys
Ser

Gly

Ala
Pro

ala
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Sexr
Ser
Phe
Thx
Thr
Arg
Ser
Glu
Ser
Glu
Trp
Ile
Lys
Glu
Ser
Trp
Cys
Phe
oly
val
Ile
Ser
Ile
Glu
Phe

Val

Lys
Tyr
Ile
Met
Phe
Val
Gln
ala
Ala
Lys
His
Gln
Leu
Ser
Ile

Ser

Ile
Cys
Phe
Met
Leu
Thr
Ile
Val

Thr

Ser
Ile
Asp

Gly

Leu
Val
Ser
Ile
Ile
Sexr
Glu
Phe
Leu
Cys
Gln
Val
Val
Val
Phe
Ile
The
Val
cys
Ile

Len

105
Ile
120
Leu
135
Asn
150
Thr
165
Met
180
Ile
195
Ile
210
Leu
225
Leu
240
Ser
255
Vai
270
Asn
285
Thr
300
Ile
315
Ser
330
Val
345
Asn
360
Ala
375
Ala
330
Trp
405
Val
420
Ser
435
Ala
450
Trp
465
Pro
480
Val
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Ile Val

Glu Val

Thr Pro

Ile Asp

Asn Ala

Glu Arg

<210> 3

PCT

Lys

Arg

Leu

Asp

Phe

Ile

<211> 441
<212> PRT
<213> Homo sapiens

<220>

Thx

ala

Leu

arg

Gln

His

485
Gln
500
Ile
515
Gly
530
Ser
545
val
560
Glu
575

<221> misc_feature
<223> Incyte ID No:

<400> 3

Met Val Leu Gly Lys

1
Ser Trp

Trp Pro
Ile Sexr
@ln Tyx
Leu Pro
Gln Arg
Leu Glu
Ser Ile
Gly Lys
Cys Thr
Tyxr Leu
Gly Val

Ala Phe

Gln

Cys

Ser

Trp

Ser

Glu

Val

Pro

Glu

Ala

Ser

Leu

Leu

Ser

Axrg

Ser

Phe

Thr

Arg

Pro

Leu

Ile

Ser

Val

Lys

Val

5
His
20
Cys
35
Gly
50
Leu
65
Cys
80
Thx
S5
Asp
110
Tyr
125
cys
140
Val
155
Ser
170
Ile
185
Asn
200

arg

Val

Leu

Leu

Ser

Asp

Ala

Arg

Thr

Ala

Pro

Val

Ala

Ile

Trp

Phe

Asp

Leu

7474823CD1

Asn Val Ser Met

Pro

Ser

Het
Val
Asn
Thr
Ile
Val
Tyr
Asn
Val

aly

Glin
Tyr
Gly
Arg
Leu
Leu
Phe
Pro
Phe
Asn
Ala
Thr

Pro

Gly
Ser
Asp
Ala
Lys
val
Glu
His
Trp
Ile
Val
Leu

Met

Leu

Ala

Ile

Val

Arg

Leu

Val

Thr

Leu

Val

Ser

Met

Ile

490
Gly Asn
505
Lys Asn
520
Phe Gly
535
Ile Ile
550
Ser Asp
565

Ser Gly
ic

Glu Leu
25

Val Leu
40

Pro Asp
55

Phe Leu
70

Pra Fhe
85

Met Lys
100

Thr Gln
115

Leu Phe
130

Thr Thr
145

Leu Ile
160

Tyr Arg
175

Val ala
180

Leu Val
205

4/34

Sexr

Ile

Val

Phe

Gln

Pro

Val

Val

Gln

ala

Ser

Lys

Gln

Glu

Asp

Sex

Thr

Val

Sexr

Met

Ala

Ala

Ser

Val

Arg

Phe

Ile

Asp

Cys

Glu

Trp

Ser

Trp

Tyxr

Tyr

Gln

Trp

Glu

Phe
Ile
Thr
Leu

Gln

Pro
aly
Ser

Ser

cys
Glu
val
Asp
Leu
Asp
His
val

Ser

455
Gln
510
Leu
525
Val
540
Leu
555
ser
570

Ala

15
Lys

30
ser

45
Gly

60
Arg

75
ala

S0
Phe
105
Ile
120
rhe
135
Leu
150
Arg
165
Thr
180
Leu
195

210

(215)
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Arg

Asp

Ile

Leu

Arg

Val

Gln

Leu

Leu

Fhe

Asp

Thxr

Arg

Met

Gly

val

<210> 4

<211>
<212>
<213>

<220>

<221>
<223>

<400> 4
Met Ala Ser Cys

1

Glu
Leu
val
Asp
Leu
Leu
Thr
Leu
ala
Pro
Thr
Gln
Asn
Gly
aly

Ala

757
PRT
Homo sapiens

Gly
ala
Ala
His
Arg
Val
Ala
Ser
Ser
Ser
Glu
His
Val
Thr
Gln

Ala

Vai Cys Gly Leu

2rg Ile Val Ile

Ser
215
Ile
230
Tyr
245
Leu
260
Leu
275
Pro
280
Ala
305
Thr
320
Arg
335
cys
350
Pre
365
Phe
380
Ser
395
Gly
410
Gly
425
Sexr
440

misc_feature
Incyte ID No:

Arg
5
Leu
20

aArg
35

Ser Thr Pro Thr Glu

Gly arg Cys Ile

50
Cys

Glu

Thr

Phe

Arg

Pro

Axrg

Glu

Asp

Ser

Cys
Ser
Asn
Leu
His
Met
@lu
Ser
Leu
Sex
Arg
Asn
Gly
ala

val

Glu
Phe
Met
Gly
Gly
Gly
Met
(;lu
Cys
cys
Lys
Pro
Gly
Gly

Thr

644692CD1

Ala

Trp

Asn

Thr Gly Ile

Ile

Phe

Thr

Gln

cys

Glu

Arg

Arg

Glu

Pro

Leu

Asn

His

Val

Ser

Asn

Pro

Leu

Ser

Asp

Leu

ala

Thr

Leu

Ile

Gly

Asn

Trp

Gly
220
Glu
235
Ile
250
Pro
265
Glu
280
Ile
285
Thr
310
Asp
325
Ser
340
Sexr
355
Phe
370
aly
385
His
400
Ser
415
Arg
430

Arg
10
Leu
25
Lys
40
ely
55
Lys

Phe
FPhe

Tyr

Gly
@lu
His
Thr
Val
Asp

Leu

His

Ala

5/34

Phe
Val
Trp
Gly
Gln
Val
Ala
Leu
Leu
Gln
Sexr
Trp
His
Pro

Thr

Leu
Leu
Thr
Thr

Leu

Ser

Ser
Txp
Pro
Gly
Arg
Pro
Ser
Met
Met
Ser
Cys
Glu

Thr

Val
Gly
Ser
Txp

Arg

Glu
Pro
Leu
Gly
Trp
Gly
Ser
val
Leu
Ser
Met
Ser
Ile
Gly

Gln

Ala
Ile
Sex
Glu

Cys

225
Val
240
Trp
255
Gln
270
Arg
285
Leu
300
Ala
315
Pro
330
Gly
345
Gln
360
Gln
375
His
390
Leu

405

420
Lys
435

Val
15
Trp
30
Ser

Asn
60
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Phe
Lys

Gly

Ile

Leu

Ala
Arg
Lys
Ser
Gly
Asp
Leu
ala
Ser
Leu
Asn
Ser
Ile
Asn
Ser
Asp
Tyr
Phe
Ile
Ser
Gln
Asp
Phe
Met

Leu

Asn
Ile
Asp
Leu
Asn
val
Thr
Thr
Pro
Asp
Asp
Leu
Gln
Val

Ser

Gln
Ile
Val
Leu
Trp
Leu
Thr
Ser

Val

Phe

Pro

Thr

Ser

Cys

Thr

Ser

Arg

@lu

Ala

Asp

Ser

Ser

Arg

Ser

Gln

Lys

Ser

Sex

Asp

Tyr

Asp

Arg

FPhe

Asn

Ile

65
Cys

80
Val

95
Pro
110
Leu
125
Asn
140
Ala
155
Asp
170
Val
185
Ala
200
Ser
215
Ala
230
Leu
245
Ala
260
Phe
275
Thr
290
Thr
305
Thr
320
Lys
335
Sex
350
Met
365
Ser
380

395
Cys
410
Lys
425
Val
440
Fhe

Glu
Gly
Asn
Tyr
Glu
Pro
Ala
Val
Lys
Glu

Lsu

Asn
Ser
Fhe

Glu

Thr
Lys
Val
Tyr

Tyr

Asn
Arg
Ala
Gly
Asn
Leu
Azn
Gly
Lys
Asp
Thr
Asn
Phe
Val
Ile
Leu
Gly
Fhe
Thr
Phe

Ala

Cys

Ile

Ser
Tyx
Gly
Glu
Leu
Asn
Lys
Gln
Val
Ala
Thx
Gln
Ser
Gln
His
Gln
Phe
Thr
Asp
Ser
Cys
Cys
Asn

Tyr

70

Thr Tyr Met

Gly
Asn
Ile
Glu
Asn
Leu
Ile
Ala
Phe
Leu
Ser
Ser
Lys
Thxr
val
val
Ala
Glu
Pro

Val

His
Gln
Leu

Thr

85
Pro
100
Pro
115
Glu
130
Thr
145
Ile
160
Thr
175
Fhe
180
Ile
205
Gln
220
Ile
235
Val
250
Glu
265
Gly
280
Asn
295
Leu
310
val
325
Lys
340
Asn
355
Lys
370
Tyr
385
Lys
400
Thr
415
Tyr
430
Sexr
445

Ser

Met

Leu

Leu

Sexr

Ala

Asn

Val

Glu

Val

Asn

ala

Val

Leu

Tyr

Glu

Tyr

Trp

asp

Thr

Pro

val

Lys

6/34

Gly
Leu
Ala
Gln
Glu
Ser
Glu
Thr
Thr
Val
Gln
Glu
Ala
Sex
Asp
Asn
Gln
Asp
Gln
Asn
Asn
Lys
Asn
Lys
Thx

Val

Phe
Gin
Val
Lys
Lys
Glu
Asn
Ser
Val
Ala
Met
Pro
Val
Ser
Gly
Met
Asn
Phe
asp
Gln
Leu
Gly
Phe
Ser
Gly

Arg

Thr

Thx

arg

val

Gln

val

Ile

Arg

Ser

Ala

Glu

Asn

Gly

Ser

Leu

Thx

Asp

Sex

Gln

Lys

Sex

Thr

ala

Leu

Leu

Lys

75
Phe

90
cys
105
Leu
120
Thr
135
val
150
Gln
165
Thr
180
Asn
135
Gln
210
Thr
225
Thx
240
Ile
255
Pro
270
Leu
285
Asn
300
Lys
315
Lys
330
Gln
345
Ser
360
alu
375
ala
390
Asp
405
Val
420
Asp
435
ala
450
Thr
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Ile

Thr

Val

Val

Asn

Gln

Asp

Thr

Arg

Leu

Gly

Asp

Val

Ser

Lys

Ala

Val

Leu

Val

Leu

Pro

Thr

Ile

<210> 5

<21l
<212>
<213>

PCT

Thr
Leu

Thx

Ala
Trp
Thr
Ile
Val
TyTr
aly
Thr
Ile
Lys
Val
Asn
Phe
Arg
Leu
Pro
Thr

Glu

434
PRT
Homo sapiens

Trp

Leu

Bexr

Pro

Ile

Asn

Met

Gly

Ile

Arg

Val

Ile

Lys

val

val

Asp

Asn

Thr

Ser

Arg

Leu

Glu

455
Val
470
Phe
485
Asp
500
Arg
515
Ala
530
Ala
545
Lys
560
Trp
575
Tyr
590
Gln
605
Ile
620
Ile
635
Val
650
Ser
665
Phe
680
Asp
695
Thr
710
Lys
725
Sex
740
Leu
755
His
770
Ile
785

Leu
Val
Gly
Thr
Ala
Leu
Pro
Gly
Sexr
Glu
Lys
Leu
Leu
Ser
Gly
Sex
Thr
Val
Ile
Arg
Glu

Thr

Fhe
Asp
Asp
Leu
Ser
Leu
Val
Gin
Lys
Ser
Ile
Trp
Met
Ile
Ile
Gln
Phe
Gly
Val
Arg

Leu

Asn
Gly
Ile
Thr
Leu
Ala
Pro
Pro
Asn
Ile
Pxo
Ser
Lys
Lys
Thx
Arg
Gly
Gln
Arg
Lys
Phe

Ser

Leu
Ile
Asn
Ile
His
Ala
Arg
Ala
Gly
cys
Leu
Asn
Asn
Lys
Trp
Ile
Leu
Sex
Arg

Met

Glu

Cys
475
Glu
490
Asn
505
Asn
520
Tyr
535
Gln
550
His
565
Ile
580
Asn
595
Trp
6310

625
Val
640
Asn
655
Ile
670
Ile
685
Val
700
Gln
715
Glu
730
Lys
745
Tyr
760
Leu
775
Ser
790

Ile

Asn

Ile

Ile

Phe

Leu

Phe

Val

Asn

Leu

Trp

Val

Gln

Val

Leu

Phe

Ile

3la

Leu

Asp

7/34

Ser

Ser

asp

Pro

Leu

Tyr

Ile

Val

Pro

ala

Ser

Het

Asn

Ser

Ala

Ser

Phe

Ser

Leu

Phe

Glu

Asn

Met

Asn

Fhe

Asn

Leu

Tyr

Leu

Ala

Gln

Ile

FPhe

Phe

Leu

Thx

Tyx

Ile

Lys

Pro

Leu

Thr

ala

Leu

Lys

Asp

Pro

Val

Leu

Fhe

Ile

Trp

Pro

Ile

Ile

Thx

Leu

Leu

Ile

Leu

Val

Ser

Axg

Ser

Lys

465
Ile
480
Asn
495
Asn
510
Met
525
Thr
540
Leu
555
Ile
570
Thr
585
Glu
600
Glu
615
Val
630
Thr
645
Ser
660
Ser
675
Met
630
Fhe
705
YL
720
Leu
735
Val
750
Ser
765
Pro
780
Glu
795
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<220>
<221> misc_feature
<223> Incyte ID No:

<400> 5

Met

Glu
Ser
Gln
Val
Thr
Pro
Ala
Trp
Cys
Ala
Arg
Leu
Val
Pro
Pro
Trp
val
Ser
Pro
Pro
Leu
Ala

ely

Asp
Val
Gly
Fhe
Val
Lys
Asp
Glu
Arg
His
Leu
Gly
Val
Thx
Gly
His
Ala
Val
Trp
Arg
Leu
Ala

Leu

Leu

Pro

ala

Leu

Leu

Arg

Len

Leu

Phe

Leu

Trp

Arg

Ser

Glu

Leu

Fro

Txrp

Ser

Ala

Phe

Ala

Ser

Phe

Ile
20

35
Gly

50
Cys

§5
Arg

80
Tyr

95
Leu
110
Leu
125
Vval
140
His
155
Leu
170
Gly
185
Leu
200
Arg
215
@ln
230
Val
245
Trp
260
Ala
275
Lys
290
val
305
Trp
3z0
Ala
335

3837054CD1

Ser

Ala

Val

Lys
Ala
Gly
Gln
Val
aly
Leu
Asp
Gln

Arg

Ala

Pro

Leu

Ser

Ile

Leu

Met

Cys

Glu

Leu

Arg

Ala

Sex

Pro

cys

Tyr

val

His

Fro

Gln

Ser

‘Gly

ely

Leu

Asp
Gly
Pro
Leu
Ile
Pro
Leu
Pro
Gly
His
Ala
Leu
Arg
Gly
ser
Glu
Gly

Arg

Ile
Trp
Pro
Val
Gly
Fhe
Gly
Arg
Gln
Ala
Leu
Leu
Ser
Ala
Qly
Phe
Gly
Pro
Arg
Leu
Leu
Pra

Val

Leu

10
Gly

25
Pro

40
Val

55
Gly

70
Leu

B85
Thr
100
ala
115
Ala
130
Leu
145
Pro
160
Leu
175
Pro
190
Pro
208
Ile
220
Tvyr
235
val
250
Glin
265
ala
280
Lys
285
Pro
310
Ala
325
Val

‘340

Pro

Leu

Leu
ala

Ala

Glu
Ala
Ala
Leu
Pro
Fhe
Glu
ala
Ala
Fro

Met

Gly

Ala

8/34

Pro

Asn

Val

Leu

Thr

Gly

Arg

Axg

Leu

Pro

Ala

Ala

ala

Cys

Pro

Ala

Ser

Phe

Asp

Met

Ala
Leu
Arg
ala
Pro
Gln
Sexr

Gly

Arg

Arg
Ala
Pro
Pro
Ala
Pro
Val
Gly
Ala
Pro
Leu
ala
Try

2la

Txp
Leu
Gln
Asp
Gly
Arg
Leu
Pro

Pro

Leu
Ala
His
Ala
Sexr
Leu
2la
Glu

Asn

Asn
15

30
Arg

45
Asn

60
Ala

75
Ala

90
Leu
105
Leu
120
Ala
135
ala
150
Ala
165
Ala
180
Pro
195
Ala
210
Pro
225
Gly
240
Leu
255
Ala
270
Ala
285
Leu
300
Arg
315
Gly
330
Ser
345
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Ala Leu Asn

Arg Leu Arg

Ala

Pro

Gln

Gln Ala Leu

Ala Arg Arg

Axrg

<210> 6
<211> 339
<212> PRT

<213>

<220>

<221>
<223>

<400> 6

Met

1
Val
Gly
Asn
Val
DLeu
Val
Tyr
Lys
Ser
Val
Cys

Ile

Pxo

Thr

Leu

Thr

His

Ile

Ser

Val

Asp

aAla

Val

Phe

Asn

Leu

Arg

Pro

oly
Pro
Val
Arg
Ser
Lys
Ala
Val
Lys
Gly
Ser
Lys
Tyr
Val

His

Pro
Arg
Gly
Tyr
Glu

Arg

His
His
Gly
Sex
val
Lys
Met
Ile
Val
Met
Arg
Fhe
Met
FPhe

Sexr

Phe
350
Gln
365
Gly
380
Arg
395
Pro
410
Pro
425

Homo sapiens

misc_feature
Incyte ID No:

Asn

Leu

20
Val

35
val

50
Phe

65
Thx

80
Leu

95
Leu
110
@lu
125
Trp
240
Tyx
155
His
170
Ile
185
Gln
200
Leu

Gln
Leu

Leu

Tyr Leu
Arg Lys
Glu Asp
Arg Trp
Asp Glu

Pro Cys

6157025CD1

Thr
Ile
Ile
Thr
Leu
Trp
His
val

Phe

Gly
Lys
Val
Val

Leu

Ser Arg
Ser Leu
Ser Ile
Thr Met
Leu Thr
Met Phe
Ile His
Thr Arg
Tyr Arg
Leu Val
Ile His
Glu Leu
Ile Phe
FPhe Ile

Ser His

Phe
Arg
Glu
Pro
Gly

Ser

Asn
Tyr
Leu
Ala
Val
Gly
Met
Tyr
Lys
Ile
Glu
Ala
Val

Ile

Fhe
355
Leu
370
Glu
385
His
400
Gly
415
Cys
430

Ser

i0
Phe

25
Phe

40
val

55
Pro

70
Leu

85
TYX
100
Leu
115
Leu
130
Val
145
Glu
160
Tyr
175
Ile
1580
Met
205
Glu

Gln
Gly
Gly

Pro

Glu

Sexr
Ile

Leu

Fhe
Pro
Leu

Ile

Ile
Tyr
Thr
Ala
Leu

Fhe

9/34

Ala

Ser

Pro

His

Arg

Ser

Cys

Val

Leu

Asn

Arg

Phe

Thr

Phe

Ala

Val

Asn

TYYr

Val

Met

Trp

Gly
Leu
Arg
TyYx
Pro

2la

Asp
Leu

Val

Leu
Cys
Phe
Fhe
Val
Val
Glu
Val
ala
Val

2la

Asp
Cys
Gly
His
Pro

Fhe

Pro
Ile
Lys
Val
Thx

Ly=s

Lys
ala
Pro
Glu
Lys
val
Gln

Gln

Cys
360
cys
375
His
390
His
405
Pro
420

Ile

Gly

30
Met

45
Val

60
Tyr

75
Phe

50
Phe
105
Cys
120
ala
135
Leu
150
His
165
Ile
180
Ile
195
Lys
210
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Ile

Asn
Gln
ala
val
Gly
Phe
Tyr

Ser

<210> 7
<211> 549
<212> PRT
<213> Homo sapiens

<220>
<221> misc_feature

<223>»

<400> 7

Thx

Asp

Ser

Ala

Phe

Asp

Met

Ser

ala

Pro

Ala
Pro
Cys
Lys
cys
Bis
Leu
Phe
Lys
Leu
val

Arg

Leu

Fhe

cys

Thr

Ser

Val

Ile

Leu

Fhe
Phe
Asn
ala
His
Pro

Gly

215
Phe
230
Arg
245
Sexr
260
Ile
275
Trp
290
Leu
308
Asn
320
Asp
335

Incyte ID No:

Thxr Pro Arg
5

Thr

Leu

Ala

Asn

Leu

Lys

Tyxr

Asp

Phe

Thr

Leu

Ser
Gly
Leu
Val
Met
Ala
Fhe
Glu
Arg
Ile

Qly

Gly

20
Ser

35
Cys

50
Glu

65
Lys

80
Leu

95
Ser
110
Asp
125
Ser
140
Leu
155

170

Ile

Ile

Lys

Ser

Phe

Ala

Lys

Gln

Gly
Tyx

Val

Lys
Thr
Asn

Sex

Val
Tyr
Ala
Tyr
Gln
Asn
Gly

Met

55012817¢cDL

Gly Leu Gly

Gln
Asn
Fhe
Asn
Glu

Val

Asp

Gly

Glu
Asn
Thr
Leu
Gly
Gln
Glu
Pro
Pro
Ile

Bsp

Lys
Met
Lys
Gln
Leu
Asn
Pro
Pro
Gly
Gly

cly

Lys

YT

Tyr

Pro

Ala

Pro

Tyr

cys

Arg

Thr

Leu

Ser

Asp

Asn

Pro

Sexr

220
Leu
235
Asn
250
Tyr
265
Leu
280
Ile
295
Ser
310
Axg
325

Leu
10
Thx
25
Asp
40
Arg
55
TYyr
70

85
Ser
100
Gln
115
Arg
130

145
Gly
160
Gly
175

Val

Val

Asn

Leu

Met

Ile

Cys

Val

Glu

Leu

Ala

His

Phe

Thr

Ile

Phe

YT

Ile

Gly Gly Lys

Leu

Glu

Ile

Gln

Trp

Lys

Thr

Ser

Thr

Val

10/34

Leu

Phe

Sexr

Leu

Val

Asn

Pro

Arg

Val

Leu

Leu

Leu
Pro
Asn
aly
Asn
Asn

Thr

Arg.

Leu

Val

Phe

Asn

Leu
His
Phe
Val
Gly
Cys

Asn

Leu
Arg
Leu

Sexr

Thr
ala
Gln
Pro
Arg
Lys

Asn

225
Pro
240
Ser
255
Leu
270
Phe
285
Ile
300
Fhe
315
Gly
330

Leu

15
Asn

30
Asn

45
Asp

60
Glu

75
Pro

30
Glu
105
Val
120
Lys
135
Leu
150
Gly
165
Arg
180
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Leu Val
Glu Pro
Met Thr
Gly Asp
Gly Thx
Leu Arg
Ile Ser
Thr Ile
Lys Ser
Leu Phe
Ser Lys
His Tyr
Phe His
¢ly His
Ala Leu
Tyr Thr
Trp Phe

His Gly

Val Lys
Gly Leu
Thr Pro
Ser Leu

Leu Pro

<210> 8

PCT

Gly
Leu
Leu
Tzp
Val
Fro
Gln
Ile
Glu
Leu
Qly
Phe

Leu

Met
Ile
Arg
Tyr
Val
clu
Sex
Leu
Gln
Ser

Ala

Leu
Glu
Thr
Ser
Cys
Thr
Ala
Leu
Asp
Leu

Ser

Tyx
FPhe
Val
Arg
@lu
Phe

val

Ser
Gly
Gly
Gln

His

Ser
185
Ile
200
cys
215
Ser
230
Cys
245
Leu
260
Gly
275
Tyr
290
Ala
308
Asn
320
Asp
335
Leu
350
Leu
365
Leu
380
Ile
395
Asp
410
Gly
425
Len
440
Trp
455
Gly
470
Leu
485
Leu
500
Val
515
Ser
530
Ser
545

Val
Val
Val
Glu
Cys
Asp
Cys
Ala
Pro
Leu
ala

Cys

Lys

Gly

Thr
Ile
Lys
Lys
Val
Ser
Phe
Thr

Ala

Gly
Fhe
Phe
Gly
Asp
Gln
Gly
Phe
Lys
Ala
Ala
ala
ala
Leu
Thr
Glu
Thr
Thr
Ile
Asn

Gly

Ile
Thr

Ser

Gln
Ser
Trp
Cys
His
Ser
Val
Leu
ile
Phe
Cys

Phe

Asn
Met
Phe
Phe
Arg
Val
Val
Cys
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Gln

Met
His
Asp
Ser
Leu
Thr
Ser
Arg
His
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o
Thr
Arg
Leu
Ser
Arg
YT
Leu
Thxr
Lys

Thr

Cys
Ser

Glu

His
190
Gln
205
Val
220
Thx
235
Thr
250
val
265
Met
280
Leu
295
Val
310
Val
325
Ala
340
Trp
355
Val
370
Val
385
ala
400
Thr
415
Ala
430
Fhe
445
Leu
460
Lys
475
Trp
480
Ile
505
Txp
520
Ser
535
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Arg
Thr
Glu
Phe
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Ile
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Ala
Asn
Arg
Met

Fhe
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Val
Gly
Phe
Phe

Ser
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Pro
Lys
Val
Phe
Ile
Phe
Arg
Leu
Val
Gly
Gly
Asn
Trp
Ser
Leu
TYY
Met
Arg
Leu
Leu

Ala

Thr

Lys

Pro

Arg
ala
Leu
Leu
Glu
Gly
cly
Ala
Leu
Thr
Gly
Tyr
Glu
Ile
Val
Ala
Thr
Ala
Leu
Ile

ala

Leu
Pro
Thr
Pro
Leu
Thr

Ala

Ser
Val
Glu
Tyr
Leu
Gly
Leu
Thr
Val
Thr
Leu
Ile
The
Leu

Arg

Ala
195
Asn
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Thx
225
Glu
240
Leu
255
Arg
270
Phe
285
Phe
300
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315
Gly
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Phe
345
Ala
360
Phe
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Pro
380
Leu
405
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420
Val
435
Leu
450
Ala
465
Leu
480
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Asn
510
Tyr
525
Leu
540
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<212>
<213>

<220>

<221>
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<400> 8

Met

1
Thr
Gly

Pro

Val

Val

Pro

Ser

Gln

Thr

Lys

Ser

Ile

Ser

Leu

Asn

Gln

Phe

Leu

<210> 9
<211> 332
<212> PRT

<213>

<220>

<221>
<223>

<400> 9
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1
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Homo sapiens

Leu

Cys
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Ala
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Ser
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Pro

Thr
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Glu
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Phe
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Ala

Txp
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Leu

Ile
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65
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Ser
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140
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155
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170
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Incyte ID No:

5
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35
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Lys
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Phe

Ala

Tyr
Leu
Thx

Glu

Gly
Txp
Asn
Phe
Glu
Glu
Leu
FPhe
Thr
Gln
Lys
Val

Glu

Asp
Txp
Ile
Ser
Val
Met
Ile
Gly
Leu
val
Ala
Thr

Val
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Tyr

Leu

Leu

Tyr

Ala

Lys

ala

Arg

Leu

Ile

Thr

Thr

Val

10
Ala

25
Phe

40
Val

55
His

70
Leu

85
Trp
100
Pro
115
Ala
130
Asp
145
Lys
160
Val
175

Ser Gln Ala Glu Ala

10

Ser Cys Ile Lys Thr

25

Tyr Ala Val Leu Gly

40

Pro
Gln
Fhe
Lys
Phe
Thr
Ile
Asp
Lys
TYyr
Lys

Axrg

Val

Fhe

12/34

Glu Pro
Ala sexr
Cys Leu
Ile Ile
Asp Ser
Lys Val
Pro Tyr
Ser Ile

Ser Ala

Lys Phe

Lys Ser

Lys Ser

Phe

Val

Leu

Ala

Arg

Ala

Ala

Pro

Ala

Leu

Ser

Gly
15
Gly
30
Leu
45
Lys
60
Ile
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Met
90
Val
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Ile
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Met
135
Cys
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Glu
165
ala
180

Glu Leu Cys Tyr
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Tyr Ser Fro Gly
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Gly Ala Val Leu
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Ala

Lys

Cys

val

Lys

Phe

Thr

Ala Phe
Gln Leu
Ala Asp
Arg Ser
Phe His
His Leu
Trp Phe
Phe Asn
Ala Leu
Trp Val
Met Val
Ala Arg
Glu Sexr
Lys Thr
Pro Tyr
Thr Pro
Asn Ser
Fhe Gly
Thr Asp

Asp

<210> 10
<211> 948
<212> PRT

<213>

<220>

<221>
<223>

<400> 10
Met Pro Ser Pro Pro Gly Leu Arg Ala Leu Trp Leu Cys 2la ala
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Fhe
val
Thr
cys
Phe
Thx
Thx
Leu
Phe
Lys
Tyr
Leu
Leu
Pro
ala
Lys

Ser

Asn
50

65
Leu

80
Glu

95
Cys
110
Cys
125
Pro
140
Gly
155
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170
Leu
185
Ile
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Ile
215
Lys
230
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245
Val
260
Tyr
275
HMet
290
Ala
305
Ser
320
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Leu
Thr
Gly
Cys
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Phe
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Phe
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Ala
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Lys
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Trp
Thr
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Phe
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Val
Met
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Glu
Leu
Leu

Asn

7479890CD1

Met
Phe
Thr
Tyr
Ser
Asp
Ser
Glu

Cys

Ile
Ala
Ala
Ala
Ile
Ile
Ile
Ile

Leu

Ile

55
Leu

70
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85
Phe
100
Fhe
115
Arg
130
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145
Gly
160
Gln
178
Phe
190
Fhe
205
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220
Lys
235
Ala
250
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265
Leu
280
TYyx:
295
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Phe
325
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Ile
Met
Gly
Cys
Tyr
Thx

Ile

Fhe
Leu

Gln

Phe
Ala
Val
ala
ser

Ser
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Ile
ala
Pro
Asp
Phe
Met
Tyr
Glu
Fro
Ile
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Glu

Tyr
Trp
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Leu

Sexr
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Ala
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Glu

Leu
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Tyr
Ser
aly
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Lys
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Leu
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Gln
Leu

Ser

Ser
Ala
Ser
Leu
Gin
The
Pro
Axg
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Arg
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Glu
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Tyr
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Lys
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130
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145
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Leu
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220
Arg
235
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Gln
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355
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370
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Lys
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Gln
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Leu
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Leu
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Ile
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Leu
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Leu
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Asn
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Glu
Asp
Trp

His
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Leu
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Leu
Cys
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Glu
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TYT
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105
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150
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165
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Leu
240
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Ile
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375
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Lys
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Leu
Ala
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Met
Tyr

Phe

Leu
Leu
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Pro
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cys
Sex
ala
Gly
Pro
Phe
Asp
Val
cys

Pro

Asp

Gly

Gln

Val

Phe

Asp

Gln

Glu

Thx

Gly

cys

Pro

Asn

Ala

Thr

Ser

Ser

Leu

Gly

Ala

Ala

Cys

Leu

Arg

Pro

val

395
Leu
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Thr
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Leu
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Leu
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755
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Thr
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Fhe
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Lys

Glu
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Arg
aly
Pro
Leu
Thxr
Leu
ala
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Pro
Leu
Leu
Arg
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Ala

Pro

Asp
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Ala
Ala
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Pro
Leu
Leu
Pro
Thr
Fhe
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Sex
Val
Val
Ala
Leu
Gly
Val
Gly
aAla
Phe
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Asn
His
Lys
Tyr
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Ser
Phe
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Val
Val
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Gly
Cys
Val
Ser
arg
ala
Cys
FPhe
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Trp
Leu

Ala

Gln
Leu
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Gln
Gly
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Tyr
Lys

Lys

Leu
Lys
Ile
Gln
Arg
Leu
Cys
Ala
Leu
Leu
Thr
Ala

Phe
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Leu
415
Lys
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Cys
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Gln
475
Lys
450
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Pro
520
Fro
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Trp
550
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Fhe
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Ser
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Fhe
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Ala
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Leu
640
Val
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Gly
670
Pro
685
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700
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715
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Glu
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Ile
760
Fhe
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Lys

Thr

Leu
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cys

Trp
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Thr
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Leu
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Ala
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Ala

Ser
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Lys

Pro
Glu
Pro
Asp
Pro
Glu

Ile

val
Gly
Glu
Gly
Thr
aAla
Leu
ala
ala
Leu
Tyr
Val
Ala
Ser

Val

Leu
Gly
Lys
Tyr
Ala
Leu
Leu
Ser
Tyr
val
Phe
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Tyr
Phe
Leu
Tyr
Gly
Ser
Pro
Val
Ile
Trp
Asp
Het
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Leu
ely
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Asp
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Leu
Leu
Ala
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Leu
Gly
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Cys
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Pro
Met
Lys
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Leu
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Leu
420
Leu
435
Arg
450
Met
465
Asp
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Leu
495
Glu
510
Gln
525
Phe
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Leu
555
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Ile
585
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Lys
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Leu
675
Gly
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Glu
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Met
720
Lasu
735
Cys
750

765
Gly
780
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Glu
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Sex
Leu
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Ile
860
YT
875
Ala
830
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Lys
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Asn

Pro
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Leu
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Leu

Tyr

Gln
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Ser

Glu

Pro
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Pro
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Pro
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Arg
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Ala
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Glu
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Gln
910
Thr
825
Ser
940
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Leu
25
Ile
40
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55
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Leu
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Pro
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Arg
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<213> Homo sapiens
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<221> misc_feature
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5
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Ser Arg Ile
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Lys Thr Leu
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Ala Asp Thr
Met Thr Gln

Phe Leu Leu

Pro
Leu
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Ile
Cys
Ser
Thr
Lys
Ser
Ala
Thr
Asn
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Glu
Thr
Gly
Lys
Ile
Phe
Leu

Thr

Leu
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145
Thr
160
Pro
175
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Leu
205
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Leu
Met
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Phe
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Phe
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Pro
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Lys
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Tyr

Phe
Leu
Cys
Ile
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Ser
Thr
Arg
Met

Lys
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Phe
Ile
Phe

Thr

Phe
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Ile
135
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165
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180
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195
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210
val
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Ile
240
Gly
255
Lys
270
Leu
285
Ala
300

Leu
15
Phe
30
Ile
45
Phe
60

75
Ile
g0
FPhe
105
Arg

(229)
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Tyr Val Ala
Cys Arg Lys
Phe Leu His
Phe Cys Gly
Pro Leu Leu
Ile Val Vval
Ile Leu Ile
Gln Ser Ser
His Val Ile
Tyr Ile Arg
Leu Phe Asn
Thr Leu Arg
Arg Val Lys
<210> 14

<211> 309
<212> PRT

Ile

Ser

Pro

Lys

Ala

Ile

Glu

Thr

Pro

Ile

Asn

Arg

110
Cys
125
Sly
140
Ile
155
Asn
170
Leu
185
Asn
200
Sexr
215
Asp
230
Val
245
Sexr
260
Val
275
Asn
280
Ser
305

<213> Homo sapiens

<220>

<221> misc_feature
<223> Incyte ID No:

<400> 14
Met Met Thr
1

Gln Cys Leu
Ser Leu Gln
Asn His Thr
2sn Gln Thr
Phe Leu Ala

Val Asp Pro

Asn
Pro
Ala
Ser
Gly
Sex

Arg

Arg
5
Gln
20
Gln
35
Asn
50
Ile
65
val
80
Leu
95

Leu

Leu

Glu

Ala

Ser

Tyr

Arg

Thr

Met

Asp

Leu

Pro
Leu
Gln
Ile
Cys
Gly
Vval
Arg

Leu

Pro
val

Gly

Leu

Ala

Thr

Asp

Ala

HMet

Ile

Lys

Val

Leu

Pro

Lys

Glu

7478550CD1

Asn Gln Val

Thr Glu Arg

Leu Glun Gln

Asp Phe Ile

Phe Leu Leu

Gly Asn Ser

His Thr Pro

His
Gly
Leu
Asn
Asp
Ile
Ile
ala
Leu
Ala
Lsu
Asn

Lys

Val
ala

Lys

Cys
Ala

Met

115
Tyx
130
ala
145
Leu
160
Phe
175
Thr
190
Ser
208
Leu
220
Val
235
Met
250
Ala
265
Leu
280
Ala
295

Leu
10
His
25
Val
40
Leu
55
Leu
70
Met
85
Tyr

Thx
Ser
Thr
Phe

Tyr

Asn

Met

Gly
Thx
Phe
Gly
Ile
Ile

Phe

100 °

18/34

Ala

Txp

Val

Cys

Met

Ala

Asn

Thr

Pro

Lys

Pro

Arg

Lys

Met

Leu

Ile

His

Leu

Ile

Leu

Gln

val

Ser

Leu

Cys

Met

Leu

Lys

Het

His

Glu

Leu

Leu

Leu

Met
Ala
Leu
val
Gly
Phe
Arg
Gly
Phe
Ile
Ile

Leu

Arg

Lys
Pro
Ile
Ile

Ser

i20
2sp
135
Gly
150

165
His
180
Leu
195
Phe
210
Ser
225
Ser
240
Met
255
Ile
270
Tyr
285
Phe
300

His
15
Leu
30
Txp
45

60
Phe
75
His
90
Gln
105

(230)
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Leu Ser
Met Ala
Gly Cys
Glu Gly
Ile Cys
Cys Val
Ser Leu
Ser Arg
Leu Leu
Val Ser
Ser Ser
Lys Glu

Thr Val

PCT

Leu
TYr
Gly
Leu
His
Lys
Ala

ala

Thr
Cys
Gly

Val

<210> 15
<213> 315
<212> PRT
<213> Home sapiens

<220>

Met
Asn
Val
Leu
Sexr
Met
His
Ile
Cys
Ser

Gly

Asp
110
Phe
125
Gln
140
Leu
155
Leu
170
Ile
185
Thr
200
Asp
215
Thx
230
Leu
245
Arg
260
Lys
275
Phe
290
Ser
305

<221> misc_feature
<223> Incyte ID No:

<400> 15

Met Ser

Ile Leu

Phe Val

Leu Ala

Ile

Leu

Thx

Leu

rhe

Ile

Pro Met Tyr Phe

Tyr Ser

Glu GIn

Ser

Lys

Ala

Thr

Lys
5
Phe
20
Leu
35
Phe
20
FPhe
65
val
80
Ile

Leu
Leu
Ser
Thr
Tyr
Gly
Val
His
Asp
Phe
Val
Lys
Tyx

Pro

Het

Ser

Phe

Ser

Tyr

Phe

Phe

Thr

Leu

Leu

Ala

Tyr

Leu

Tyr
Gly
Phe
Met
Pro
Sexr
Ala
Phe
Trp
Leu
Fhe
Phe
Ala

Thr

7483142CD1

Ala
Thr
Gly
Leu
Leu
Ala

Sex

Trp

Asp

Ile

Ile

Sexr

Pro

Fhe

Asn
His
YT
Arg
Asn
Asn

val

Ile

Gln

Phe

Ala

Ile

Trp

Leu

Cys

val

Phe

Ala

Thr

Pro

Sexr

Ser
115
Lys
130
Leu
145
Tyr
160
Arg
175
Thr
190
His
205
Bsp
220
Tyr
235
Pro
250
Val
265
Thr
280
Phe
295

Ser
10
@lu
25
Thxr
40
Asp
55
Ser

Thr
Gly
Thr
Asp
Met
Leu
Ile

Val

Phe

Tyr

val

Ser
Leu

Thx

Thr
Ile
Met
Arg
Ser

Gly

Pro
Tvr
Ile
His
Ser

Tyx

Val
@ln
Leu
His
Ile
Asp

Ala

Val

Ser

ala

Tyr

Lys

Ser

Tyr

Ala

Gly

Met

Thx

Thr

Thr

2la

ala

Leu

asp

Phe

Gln

Pro

Phe

Cys

Leu

Met

Ile

Met

Val

Ile

His

His

Tyr

Met

Leu

Trp

His

Ile

Phe

Phe

Lys
120
Leu
135
Ser
150
2la
165
Met
180
Asn
195
Arg
210
Leu
225
Phe
240
Thr
255
Ser
270
Leu
285
Leu
300

Phe
15
Leu
30
Asn
45
Thr
60
Cys
75
Trp
30
Phe

(231)
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Fhe

Met

Lys

Phe Val
ala Tyr
Thr Ile
Tyr Val
Phe Arg
Cys Asp
Leu Ser
Thr Ser
Ala Val
Asn Thr
Thr Ala
Gly Arg
Met Leun

Asp Ala

<210> 16
<211> 307
<212> PRT

<213>

<220>

<221>
<223>

<400> 16

Met

1
cly
Phe
Met

Leu

Ser

Ala Glu

Leu Thr

Leu Val

Ala Leu

Phe Leu

Val Thr

Gly
Asp
Met
Gly
Leu
Leu
Gln
Phe

Leu

Leu
Asp
Asn

Leu

Glu

Asp

95

110
Arg
125
Thx
140
aly
155
His
170

185
Val
200
Leu
215
Lys
230
ala
245
Phe
260
Lys
275
Pro
290
Trp
305

Homo sapiens

misc_feature
Incyte ID No:

Asn

His
20
Tyxr
35
Trp
50
Ser
65
Lys

Gly

Gln
Phe
Fhe

Pro

Leu

Lys

Leu

ala

Gly

Leu

Cys

Vval

Asn

"Leu

Pro

His

Tyr

Val

Ile

Val

Ser
ala
Leu
Ser
Gly
Leu
Phe
Leu
Ser
Leu
Leu
Ser
Tyr

Leu

7483151CD1

Lys

Pro

Leu

Lys

Leu

Met

Ile

Gly

Leu

Leu

Glu

Ile

Ser

Pro

ala

Leu

Ile

ala

Met

Arg

Val

Ser

Glu

Val

Gln

Ile Thxr Leu

Bsp
Ala

Leu

Pro

Phe

Ser

His

Ala

Ile

1c0
Cys
115
Ser
130
Thr
145
Leu
160
Asn
175

190
Val
205
Ser
220
Glu
235
val
250
Pro
265
Phe
280
Leu
2385
Arg
310

Thx
10
ala
25
Val
40
Leu
55
Asp

Phe

Leu
Sex
Arg
Ile
Ile
Ser
Val
Tyxr
Gly
Val
Ser
Tyr
Arg

Lys

His
Ala

Leu

21/34

Leu
Pro
Het
Gln
Ile
Cys
Val
ely
Arg
Thr
Ser
Ser
Asn

Lys

Phe
Leu
Asn
Thxr
cys

Ser

Leu

Leu

Val

Ala

Asn

Ser

Thxr

Tyr

Trp

Leu

Sex

Leu

Lys

Val

Val

Phe

Leu

Pro

Thr

Lys

Leu
Val
Ser
His
Asp
Val
Ile
Lys
Leu
Tyr
val
Glu

The

Leu
Leu
Gly
Ile
Ser

Asn

105
Ala
120
Tyr
135
Gly
150
Sex
165
FPhe
180
Thr
195
aly
210
Val
225
Ala
240
Phe
255
Leu
270
Ile
285
Ile
300
Ser
315

Thx
15
Val
320
Leu
45
Tyr
60
Ser
75
His

(232)
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80
Met Leu Ser Met Ala Lys Cys Ala
385
Ser Asn Ala Thr Thr Glu Cys Phe
110
Asp Arg Tyr Val 2la Ile Cys Asn
125
Met Ser Asn Ser Leu Cys Thr Glan
140
Ile Gly Phe Leu His Ser Ala Ile
155
Leu Thr Phe Cys Arg Ser Asn Ile
170
Ile Leu Gln Leu Phe Lys Ile Ser
185
Iie Leu Leu Ile Phe Ile Phe Sexr
200
Phe Met Thr Leu Ile Val Ser Tyr
) 215
Leu Lys Lys Lys Ser Glu Lys Gly
230
Cys Ser ala His Leu Leu Ser Val
245
FPhe Phe Met Tyr Val Ser Ser Arg
260
Ala Lys Met Tyr Ser Leu FPhe Tyr
275
Asn Pro Phe Ile Tyr Ser Leu Arg
230
Leu Arg 3xg Ile Met Lys Lys
305
<210> 17
<211> 2422
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> Incyte ID No: 2536292CBL
<400> 17
gacaagggtc tcactttgtt gcocaggttg
ctgttttgge cteccaaage attgggatta
ttttettett atgogettty tacatttett
gtgtgaatca ggtactgatg gttttgactt
gagtagacac tgaacgtttt catccaaccyg
atgaaatcct ttctccctgy gacatgtate
tteagtcttt tcaggctgaa atataatatt
ctttccagea atacaattat ggaaattttt
aggaacttac tgctactcct gatgeoctatt
aagcccatgg gettgetttt ccttcacttg

Thx

Leu

Pro

Phe

Ile

Cys

ala

Ser

Axrg

Ser

Ser

Thr

Asn

85
Gln
100
Leu
115
Leu
130
Ile
145
Val
160
His
175
Thr
190
Phe
205
Tyr
220
Ser
235
Leu
250
Gly
265
Ile
280
Lys
295

Phe
Val
Leu
cly
Gly
Tyr
Asn
Ile
Ile
Lys

Fhe

gtctcgaact
caggcatgca
gectectggt
cattatgate
gatgatgagt
cttttgtgte
tgtatcattc
ttectotete
tacacctttt
tectgttgcta

22/34

Tyr
Val
Tvr
Ile
Leu
Phe
Pro
Gln
Leu

Ala

Ala
Ile

Val

cocaggetog

FPhe
Met
Pro
Ser
Leu
Tyr
Thr
val
Ser
Phe
Gly
Ala
Pro

Ile

Phe

Ala

Val

Ty

Phe

Cys

Val

Phe

Ala

Sexr

Thr

Asp

Leu

Asp

ccacaattcc

atttttaagg
agcatctttg
gcattagaac

ctgctittaa
tgagagecty
atattgacat

tgatatgtcc
atacgatgac

90
Gly
105

120
Val
135
FPhe
150

165
Glu
180
Asn
195

210
Ile
225
Thr

Leu
255

270
Leu
285
Ala
300

(233)
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agcggtecte 60
tgacctacag 120
aaatgtaaga 180
gettooatea 240
tacataagag 300
tttgatgttt 360
taacaccatg 420
tgggatttgy 480
ccagcagaag 540
acttetcege 600
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aaagttatte
tgtagggaat
.

cattggcagt
ttgaattttt

aaaatctttc
atatagagta

aacactaaaa
tettggggac

et
ctecatctaca

tggtg
tcaagettgt
£

ggg
geeatttgtt
tt

catacgagtyg
ggctacttgg
agctgttoct
atttgettcy
aagaaaaggg
tggtccattt
gagaaagtcg
ccaaaacaac
aaatgagata
aagacaatat
gacaagtaga
tcaatateca
agatcaggga
aatgacatcc
agaaacctaa
caagtcgaaa
cteococaaaac
aacacctgac

ty
ttatcacatt
tgattttcet
ctatagecte
ttgtatttaa
atcagttgtyg
ttgctcattg
tcttatcoca
attctataaa
tttotoagtt
tgcatagctt
tagataattt
tatttttott
ctccaggaag
taccaagaaa
caaacactgt
gtgecatatca
taataatcct
tagtacccee

ccaggactta
tcacagacac
ccatgagace
tgtgagcaac
gaccatctca
gtagagaaag
tagatatgtc
gagttggtat
cactgcatga
agtatttaat
ttcatgtcag
actttaattt
cagagcgtaa
tcagtatage
ctecagecagg
tatgacagga
actacatcag
taaaaccate
€

cctggagceag
ataatatatc
aaaatgggga
tctgtaaatg

aaaaggacat
aatattaatt
aaattgggta
taaacctatt
aac.

taagtaaaaa
cattaattgt
tgatgtggag
tgaacaatta

a
gacactatca
ccacacatgy
atttttctgg
cagaaaaata
ggaaccatca
tegtgccaca
gatttgattt
tettatoctg
aaagtaaact
tctgaagaaa
aatataatct
gtttgtatac
atgttataat
gtgttcagea
ctececcactt
aaaggaggaa
tgatcaagge
tgagaatggc
acaaacctca
aaggtcatca
ttggtgtect
ccaaggaaat
gacaaatgta
gagaactctg
aaaattttat

atcttttgaa
ttceocetatg
aatccagggt
aatatggcag
gcaacacaat
ttetcatgag
atccacatct
cgactgeget
geatttacct
ccteatgtta
aattcaaaat
ttcaccaata
tgatgggatt
aatgaccttt
atagatataa
ggacttettg
tgaaaaatca
ctaaactgtg
asagagtaac
cactgtoage
attttacctc
getgagaaac
agaacaatgt
ttggtatcet
agaaataaag
acatagtaat
tgtattctat
tttttcaaaa

geccaccgcg
gggggaaage

<210> 18

<211> 1812
<212> DNA
<213> Homo

<220>

ggggggecye
ggtocctote

sapiens

<221> misc_feature
<223> Incyte ID No: 7477708CBL

<400> 18

aggaaacaag
tagtgtreet
ctgtacagac
gttttcatge
cctcaacate
aagtgtatat
agatctgﬁct
cgtaattgty
aaagatgcag
ctggactttc

aaagtcaget
tttgeccaca
tactcccagt
aggcaaaaga
tttgaggagg
act t

cccacccata
gc

gtgtggaaga
gagtectgta
gtactcaace
catggcacaa
attcacgttt

g

(234)

PCT/US01/30661

ttatactgga
tacgacatac
catcaacagt
tgtcaccaag
tgctgtotet
ttgagecagt
tcacaacaac
gectgettatg
aagtacggtg
cccecattttt
ctatgaagta
taaacttttt
taggtctgaa
acctteagta
teatttaata
cactagtcat
tttcaaaagy
ggcttcacat
ttcgeattgg
agtgatcagt
gacatcttoe
agtttccaaa
agtcctgaga
gatatggaat
tataaactta
gtaagacatt
ttgcaactet
cazaaaaaaa
atatcaaacg

caatgactca
ggacattgta
ttgeceteca
gatcactgac
ggttcagcca

tatacttttg
teaggtgtat
gacactcagg
acctgecgga
tttgaagaca

togtgtaatta
cagctettac
agttacagea
attcctgaca

gaaacattca
acaacatatce
ccatagccaa
gaaacagcag

tg
gcagtetoee
aacagcaata
ccacattett
ctatatcctg

23/34

t

tggataccag
tdgacaggtg
aacagcaaaa
ctacattecag

ggt

ctgtactact
gegatggtgt
gaaatatggg
ctcttaatge
atataaaaat
agtgtcccac
gaaacattge
ttgatgagge
geatctccaa
tecaacteott

60

120
180
240
300
360
420
480
540
600
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tg agg
tatgggeacc
taatgacacc
ggtgecttoe
agcecagtott
ggaacttaaa
acagtgtgtt
tcaagaaaac
cteaattott
aggectggge

cta

accatatctg
agcaatgaag
cottetoagy
ttggaaaaty
agaatctcac
ggctggecact
teceageaag
atgteaccte
atttetattt

ata

gagataacat
tcactgggag
tocatcagcat
ttactgtaaa
tgatttttga
ctgtggagaa
ctgtttgeaa
acatcttaga
goagoctgat

tgttgacata
tggaaaaaat
agtgttgate
tgcatttcca
tgggcttgte
aaagatcagc
cagatgggac
atgtaggeca
gagtctgatt
cctttgettg

agecacttty
aacacaccac
atttttotgg
tacettgoca
ggccattget
gatctgctgg
dggccategty
tgeccattgge
cgecatcete
tgacagatce
agatgcttot

<210> 19

<211> 1326
<212> DNA
<213> Homo

<220>

ctgatggeay
aagggatgtg
atgcttgeca
aagtcagtce
gccatcactyg
ctcaactagg
gtagtaaacc
aattccatgt
acaccacttc
ctggeettee
gaccaagtgce

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 12

atggttctag
cctoaaggge
ctggtgatct
caatattggt
gtectcaaga
aaazaatggy
tccattoctt
gtattttgge
atcagctatg
ggggtctiga
gggccaatga
tttttttegg
atcttagteg
aggcttggge
ggacagccgt
ttgtgcacty
ggcagtgaaa

gtaaaaatgt
ttgagettgt
cctecatcag
tectgatgag
ggcctttoto
aattcctgga
tgtacatcee
teactactga
atcgatacct
agattgttac
ttctagtttc
aatggtacat
cttattteaa
atcccaaggy
ggcggctgea
ctgctggaga
atgacacctt

ag: ta
atgtgtggtt
tggoagccac
aggcactoct
tggtggcate
ttgctgecac
acatgaccaa
tgatcacagt

ttt t
cattgtgget
attttttgtt
tatcctctat
tctgttttea
tgaacctgge
agccctoctg
cacactggtg

tcagatgtct
ttcacttttt
agcagagatg
actattgggg
ctgtetgoca
aagtcagagg
cageaggect
agcaaattgt
ctgacttaca
tocattgagy
gtgtgcattg
tectttetta
catttetttt
ggaatcatga
gtgggetaty
aaaggctatc
gocttegtga
attgtcaaga

(235)
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teattcatac
ctatgagaat
aacttcggaa
ctattttgga
ttttgcccaa
agaggaggac
geaaaatgat
ttacctettt
tcacatatgt
teooctagtcty
ttaacattge
gtyggeccaat
acctttctgt
ttgtttteca
gatgececttt
tacgacctga
tcccagottt
cccagegage

t
tgggactgac
acattatctt
aaagtgagag

7474823CB1

ctocatgtet
ctttggaaaa
cagttotgga
ggctgtottt
tgagtgcgea
agtacctgat
tcacacgctg
ctatctgtta
gtcagtctea
tctgatggtyg
agagtcttgg
cettgocatc
catgaatatt
atggggecag
getggtecet
gatgtcaact
gecagttoca

t gagagccatt

ctggggattt
cteoectgete
aattcatgaa

ggcccaagge
tggecctgea
getggggaca
ctggcttygca
cagagagaga
acatttgaag
ttegaatggg
tgtacagcat
aatgctgtgt
geogttiggy
aaggatgaag
acatcattet
tattggagee
ctggtgctca
cggatggggt
cacgctagaa
agcctagect

gt ¢

& ttt

tgtgatacag

agccagagag

gaagtcattt

goe
ttgtccatga

24/34

g ca
ggagtagcca
aatgeattcc
gatgttctgt

cagcatcatg
gatgtagtta
teccagatca
gacggetgee
gaactaattt
taactcaaca
attttggaaa
ctgtatataa
cttatagaac
tgetggectt
gtagtgaatg
tggaattogt
totggaageg
gactgecaca
acattgaagt
gtgctaaact
caagaagccet
ttagtgacca
tgcaaggaac

ctygtoatega
aggtaagtce
ga

gcagtcccac
ttcagcagtc
agattctgge
gtctacctge
ggttcteoaty
aagtgtgatce
ggaaatctgt
cattgtccte
tcaacatact
cttagtgaat
tgaacctgga
gatcccagte
tgatcatchtc
tggggttgag
aggaggetty
gctgtcaaca
gtgcccatet
gatgtcacaa
ccageatttt

660

720

780

840

500

860

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1912

60
120
180
240
300
360
420
430
540
600
660
720
780
40
900
960
1020
1080
1140

@
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(236)

PCT/US01/30661

gacaacccag atggaatgty gagctcccat ggaagaaacyg tgtcatctgg aggectgeoat 1200
aaccactgea ttcectecagat gggeactgga agegetgggg cttoccacce agaaggtcea 1260

cgtggtggac
ggctga

<210> 20

<211> 3058

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

<223> Incyte ID No: 644692CB1

<400> 20

aggaaattga aagcagagta
ttagcctcaa aagtcctaaa
ttgtttttct gttttagaat
tagttatttc tcacccagga
cctggaacct tagggtgety

tgeacctttt
atacaaagac
agtttccgat
gtggatttgt
gtggctgtey

attaggagat
atccatctga
taaacttttt
ggtttggett
tgtgtggact

gactgggeat tt g

gcacccectac agagttetge
cagaagagtg gaaaggactg
tgggttttac ttttgecaga
gcaaggatac tocaaatgeg
atggagagat agaattacaa
tggaaaagea ggtaaaggat
ttttaacatc tgatgocaat

aggaatggtg
agatgtacaa
atcccagtgg
ggcaatccaa
asagtgacaa
gtcacageac
aaattaactg
t tg

gaacctggga
ttgctaattt
gcagatatgg
toggcagtecg
taggasattyg
cacttaataa
ctgagaacat

gggt ggctgetteca 1320

tcasactgea
cagatcactg
agctcaagaa
caccatggct
actgactgge
aaaatctact
aaatggcaga
ttgtgaaaat
accatcertyg
gttgtgcagt
caatgaaaat
catttettet
cactagtget

ttggacagat att

et

gaaa

taacagtgag tcaactccta
ctaatgatga tgcccttaca

gatgecagtg
acgcttattg

aagatgettt
agcaaatgga
i te

gg
tcaaagagtt
gacttattcoe

gtaatcaatc agtggtgg

atgeggtggg gocttcaaat
tttetagtte aacatttata
agcttcaggt cttgottaat
atcaaaatga caagcttttc
aaattatctc asagcaaaact
totttagtec asagtacaac
ggaatttgtc agcgaaggac
gattoctgeg ctgeegeotge
aggattatca atatcccaaa
ttactggtet ggetcetcaca
cagtaacetyg ggttttggtc
tgtttggaat tgaasactcce
ttgactttga caataatgac
gcactgegat tgecgectta
tecagcgetge acagetctat
tcattetttt catctcatta
tgggagttat ttattetoag
agaaaatctg ctggctggea
ggtcattcat cgtacctgta
tctegatcaa agtgctgtgg

gttegettet
catacaaatg
atgacgaaaa
caatcaaaaa
gatgaaaatg
casaaagaat
tgggacacat
aaccatacta
tcacttgaca
gttatatttc
aatctgtgea
aataagaact
atacccagga
ctgoactatt
taccttctaa
attggatggg
aatggaaata

ctgtgeagaa
tggatggcct
attacaccaa
cttttacage
agcaagatca
ttcaacteta
atggetgtea
ctaattttgc
tattatccaa
agattgteac
tatcaatgtt
tgecagacaag
cagacaccat
tootgttagt
taaggaccat
gagtcccage
atccacagtg

ag c
aggagctage
taacccagat
gacatgegge
taaatcggat
gagtgettct
ttectatgee
aaaagacaag
tgtattaatg
cgttggatgt
caggaaagt.c
gattttcaac
tgatggtgac
taacatccecg
gacatttacc
gaagcctott
tatagtagty
ggaattagac

atte
accattatee
aagaataacc

c gt
tcatcagcaa
agaacctgac

25/34

tat. t
tgttgttatg
aagcacaaaa

tcoctactgga
agdggaggac
gaaragaage
tectgocgty
atcattttgy
tccteatcaa
tgtatttgta
agtacctata
caaacatgtg
ctotototat
ctggaaacce
gaagtccaga
acgcgagtdg
gttgecatag
gotgotactg
ttgtetttgg
tocttoagaaa
agttctctag
gcacagactg
tttgtagttt
tttagtcaaa
gttgacatgg
tgtgtctatt
ggcactgatyg
actttcaaaa
gcactgtetg
agaazaacct
ctoctottty
atcaataata
aatcccatgt
tggaacgcac
ccteggeatt
getataacag
taccggcaag
cogotgttgt
tttattacaa
aaagtttaat

1326

780

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
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coatgaagaa
tagcatacct
gocttttcaa
tettocagag
cattgectte
t ctt

gattgttage
gatgectagte
cactacacag
tgaagcttee
agtgacgcgg

acat

acattatctg
aatgatgata
ggattgcaaa
asagtgttga
ccgaggetge
ttt

ttgcagttgt
gcatcaggat
tttttatect
tgttgctate
gtgtaaagat

cactctctga
gtctttttaa
cagaaagtct
attattatkc
ataaggtgaa
tttgtgacac
aaaggacaca
tggggattty

<210> 21

<211> 1993
<212> DNA
<213> Homo

<220>

aagtgacaat
teacctogtt
tecteaatgt
ggcataatgg
gaatttcaca
actttgacaa
sagagaaaac
attgtatgta

sapiens

<221> misc_feature
<223> Incyte ID No: 3837054CRB1

<400> 21
ctaactttgg
ggt

gaactcgtat

goaaaggaaa
tgagttttat
attttgctca
acttggtagt
caacatacaa
aaatgtagaa
tttaccttee
ttaaacttty

agacccageg
cte

t
gcatctagac
ctgtttctet
ggattaagaa
ttttctattt
gagtaccatt
cctataacaa
agaacaaaat
gacctctgaa

a

tegetecacy
[3 <

q

ggatctcttt
gggetggggt
cegegtecge
agtgctgtge
ggacttcetg
gtcacagety
cegottecty

gt
agcooctcaa
ctcaacctga
ctggtgttce
cgectgtgeg
ctggtgcage

ttotgoegeo
ccttggggca

tgggggtcat
gc

ggegeccaac
aggagccect
cctggtggtyg

ttttggaatt
cgtcttcage
gtacactgtt
gtctattgog
gtataatttc
tccgagtact
agtaaaactt
cctttattte
ttagataaaa
ttcaatagat
gtteccttata
attcttttac
gactcctgat
tattttaaaa

cggtgecteg
tectocggga
atttecgtge
gectetggge
geggtggeag

(237)

PCT/US01/30661

acctggatte
tacatattct
agaacaaaag
agaaggaagt
cteaggtcat
gaggaaatca
acctgttgty
ceagtectat
cotgttgett
ttgtacttga
teogttaaatce
aagttactat
gaacagtgty
aaaaaaaa

cctecacttt
caaggatgga
ccatcttget
cgcccageeg
gcaacaccac
gt €

tggecctgge
£

g
ggacctgtac

cagctgetge

aggcatcegg

g c
tgecctegeo

geaotggget
gactcecect

gcg
ggctgotgge
cgcegetgec

go
geggggcges
tcttecgeac
actgctgctg
gocgeogecy

ggtgcgeggy
c

gcccetgecy
cgegectgtt
coggecgeag
gcccagegey
gctgttegtg
cgggcccgoy
ggecaacage

cgctggcace
acggtecotgg
goocccegegy
ctgecceocgeg

c
tgcaggtota
gegtegetty
ctgcagegee
ccaaggtgca

tt

t
cgegttotac
cggecaceta
ctggteggeg
gagcctgaag
&

gg gc
gegtgeggygy
gccacdgggg
toggeccace
ggeeggecge
gegotgecac
ccgecaacgt
cgetgecacy
gaggccgtey
ctetcegict
agcccaggte
atgagcctge

ggc ge
ggagactggy
getetcaate

agggagaggg
ccttegteta

cctgteggeg
cetettette

cg
gegetgegeg
caggegggey

ggacgaggag
ttatcaccat
ceccagacce
ggteatctgt
atcacaaggy
ctectatteo

gggeceoggy
gcteggeggg
ctgecttget
cgctaaggeg
gcaggagagt
cttetcatgt

gccaccagge
aaccgctgga
coctgegaaag
caacctccag
ctgtgagaga
ttacatttce

totgtgetyg

gcotetacege
cgagggegge
tgcettetag
ggaactcgag
gtgacactga
ctatgeotett

26/34

@

caacgctgge
ttgcgeecac
gtgcttggty
gecrgecagg
agttgtecce
ceagtttcte

gcacggeget
acctggegty
tegtggtget
tgcccgegey
cggecttegt
ccectgcagec
ggatcttege
cgggettegt
ggtggeggea
gagcecotge
tgctggeget
cgtggtogte
tggtggagat
actgcecgget
gaggcgagga
cecaccetoa
ccectoegeg
gtcagagacg
gtctgtecag
ttectecact
ttctteocta

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3058

60
120
180
240
300
360
420
480
540
600
660
720
780
840
soo
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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cagttectct
aaacagttat
tttttgctga
gaatcgtget
ggasaatcce
tgtaatcaty
gaaaaaaaaa

<210> 22
<2131> 1499
<212> DNA
<213> Homo

<220>

(238)

PCT/US01/30661

gt

catatctece catttggao:
ttttgeagtt ttcttteacg
ttacccaact ttcagtattt
taaatcaaat gtaccttcag
cacgttgete tccetgggga
ctgteatttec agagccacag
aaa

sapiens

<221> misc_feature

<223> Incyt

<400> 22

aaatgcatge
tggaaggcag
gectbtoteot
goatcgacct
caggttttce
aagtaactga
attacggtga
ctatagtgac
gtgtcatttc
cggtcattaa
cctaccteat
tgctgcacat
acctcatett
ctgecagtge
ggtatggaat
cttacacata
tgattctgtt
ctttactate
tocttgttty
attccaatge
caattagctg
agataatgge
gcottocttta
ttgatcaaag
ttgtagtect

<210> 23

<211> 2455
<212> DNA
<213> Homo

<220>
<221> misc_:
<223> Incyt

e ID No: 6157025CB1

agagcatgga aatgccocca
acatgtggoce catctctgta
ctgttgccca ggctggagtt
ceggggetea agtgatectt
tgggatcagce tgcactcoett
gacatttcaa tcatttctag
cttoccaagt atgectggee
accccactta atcagectet
cattctttte ctectggtga
cttggtggtyg gtocacagey
caagaagact tggatgtttg
ccacatgtac ctcacgttoc
cttcaagtge aaagacaaag
tggcatgtgg acgctggtga
ccatgaggaa tacaatgagg
tgtgaaaatc atcaactata
ggtcttocag gtcttcatca
ccaccaggag ttetgggete
tttecttece taccagttet
ctgtaacage aaggttgcat
ctatgatttg cttetotttg
ttatggaatt gtgtttgtge
tattgggaat aaaaatgggt
catgccttga tgtaaccaaa
attgggatcc tecatctega

sapiens

feature
e ID No: 55012817CB1

agt
catttatagt
getgtgttat
cacctgcaag
gtctgagaat
agtatttata

gectgecctge
gccatcactyg
tagcgactca
tcatctcage
agcaaaagta
gtgtaaagaa
acaatacctc
acttecatagt
aaatgaacac
tttttcoctget
ggetgeoctt
tattctatgt
tggaattcta
ttgtcattgt
agcactgttt
tgatagtcat
ttatgttgat
agctgaaaaa
ttaggatcta
tttataacga
totttggagyg
cgttagecac
ataggggagy
acaaaaggac
gtgatggegt

27/34

t
gctctggata
catectgtatt
tttgootttt
tataccagtyg
aaataaaaac

tgttgaaaca
agaaatctgg
atcatggete
ctccteagta
tattggagaa
agaccagatc
caggaattce
gcttattgge
cocggtcagtg
gacagtgcca
ctgcaaattt
ggtgatcety
cagaaaactg
ggtacccctg
taaatttcac
ttttgtcata
ggtgcagaag
cctatttttt
ttacttgaat
aatcttettyg
aagccattgg
amactacagt
taagaatggt
tataaatgea
acaagacccy

atgecattta
tacttatttt
ctttoccagga
ctgtcagaaa
ctttcccacy

gaatcctatt
attttcaagg
actgactgca
getgagacta
tcaactgaga
cocaggaaaat
tettgegate
gggctggtgg
accaccatgg
tttogcttga
gtgagtgcca
gtcaccagat
catgctgtgg
gttgtetoee
aaagagcttg
gecegttgoty
ctacgccact
ataggggtca
gttgtgacgco
agtgtaacag
tttaagcaaa
attcatattt
atttecattac
agagaocctca
tgttgtege

1680
1740
1800
1860
1920
1980
19383

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1499
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<400>

23

cgttgetgte gagagotect
cctgggggec ctgctoctge
agggccaaga aacacctgoo
caaggctttyg tgettcacca
cttgoagaga tactggctaa
ggtgaacacy cotttcctga
cttctatttc tctctggage
geecoctgac agagtgogac
tgtggteege ttggecgtea
ceggetegge ot
gggacaaatg catgtcacca
accgcocect aacatgacce
agactggtet tcotgaggget
tgaccacctg accttttteg
tatccteaca cgoatctcce
cattattctt tatgccttte
aaagatccac gtggecctgg
tgtggggagt ggctcaaagy
ctactteoctg ctetgtgect
cgctgteagy gtottcaaca
ctggggecty cocecgccctga
caccatcogt gatagggaga
aaccatgtac gecctcotata
catggtggtc ctggecctgg
<

ggegtgggea
tect tgct

aggctggoca

aggatggega

(239)

PCT/US01/30661

cgeecagggy

tggggagcaa
agtgeaggca
actacgaggc
aggetttggt
cotetcaggt
ttcccaagag
ceattetaga

caacatgtac
gtecgggeage
ccatctgatg
ccagaaccte

.

gg

gacatcttca
gactcctgca
aaggaaggtt
agcaccaaca

ageo
acttgaatga
atgtggaaaa
tgacgcagaa
ctgcagaaga

ag

cetttttoga
cattggtcca

o

agctggetga
teacctgtgt
getocacgga
ceoctgotect
aggcgggetg
tgaggctttce
gtggcagect

tge

gtt

gectetggag
attctgggat
ggtcagacct
gagacceace
tggggtctee
ccgggagagy

gttecectectg
t

g

tocectgecag
gggactctet
cgectggtygg
atcgtcttet
gtgactaaag
gaggggaccy
ttggaccagt
atgatcttee
ttcaagtcag
aatctggeet

gcaacaggtco
tcaagggecc
gtttgagtgt
cteaccagey
ggaccactgy
totgetgetyg
ccacggtgea
tggecttoac
aagatgccce
tettggteaa

tracctggat
cotacttegg
tggtcategg
accgcaccte
toaccgteca
tggtctggaa

gggtgtgaca tgggggttgg
tgcactttte aactccttge
coccaagtcag agcaccacag
atctcaagaa. taggaaggca
ccttgggeag ctecgtgect
ctggggagyy agaggatggg
ccaactatag gtccaagagt

t
ccatcttcac
aaggtgtett
tctecteete
cggeccctgea
ctctetgtac
accaggttog
ccacgtaage

ce

e

geccteacte accttetggt:
aaggagccee cagectetoc
tggetgeety taaccttgag
ttgttttgog gggtuggagt
aatcagagee caccotccotg
tgtecaggga cactgeattt
cccactectyg actctgactg
aggtagaaag tet

<210>
<2131>
<212>
<213>

<220>
<221>
<223>

2

ctcagcaagg
cetectocte
gggcattcag
tgatecctece
gaagagaccc

ag

gggccttgaa
gcactacttc
cactgggagt
tctggageta
cggctactte
gatcttcacc
gctcacectg
cccgttggge
catctgetge

gcecttecace
ctgaagctga
gecaacaget
tgctggttec
cteatcacct
ctgtecegty
ctgggectet
ctetccaceg
tggtteacca

ctgt a
tctacctget
gectggtygy
acggoctota
gtgaagggac
tectetttygg
ctacageggt
cgagectggt
tctacateott
toctttaccet

tactg

atatggactc
tocectecagtt
accacgtgge
aggtttgeaa
gteacctecca
gaggagagte
cttgtcactyg
gaggecageg
acccagtcty
ccgtgttcag

t

agetotgget
teettetetg
atcagaggtc
ggctctaaag
tgecctgoce
tgttgctgge
gcocteccaca
ttcoctcagg
ccectggtet
agtgctggea

g
ctetgtgtga
tacaatgtog
ccatccagat
ttcctatagt
tcattgcasa
atagcectdg
acteccctte
cactgggggt
ctgeccatce
geectgeacy

a

ccacgtygggt

t

ggcccgacct

aca

24

2056

DA

Homo sapiens

misc_feature

Incyte ID No: 7475061CB1

28/34

gag tt
ctgacctget
gtgctcccac

gtcatcgtag
teatt
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<220>
<221>
<222>
<223>

<400>

unsure
1863

a, t, ¢, g, or other

24

gatcacgage caccaagoce
caaaagetgt tagcaggaag
ctoccagaag gatttteoect
agggccoteca ttgtcttcag
tcacttctce cteccaaage
ggagaaagge ccaagctetg
ttatctgeee aggtctocca
atcgagggga ggtatctggy
teccaggggtt tggectgaaaa
tgctteoctte tggaccacca
cggaacctcg tgcaccctgg
catcctgaac atcctottet
cgtaaagatc attgccaagg
gatccatage agccatgtge
tggattootg attgcctgga
gccagactcc attcccatac
gatgtacaat cccatcattt
tggtttgaaa gcaaccaaga
agtcaggaay tcttetgotg
tcactatgga cactcgtatt
gocacacttt tgtcotttata
gttgctggga aattccaatg

tefed tcc

cttocacaag
ggogtittaa
ggatgatcca
catcctetca
teccagatge
gaactttttt
gaaatcaatg
tgtagggcag
gaaagcacge
tgcoottggt
actggtgget
teotgestott
ttaagtccte
tggasatgaa
ttecttatge
agctototgt
accaagttat
agaagtctct
tgctyggaaat
cacttatctyg
ttatattttt
gctaaatgga
ctggaacttt

gccaaacaga attgaatgtg
ttatttaatt ttattacatc
tttctgggge tcattcaggt
ctttggttct cacagceatt
ccacaaagga gtcctctggg
ctgtatctec aaatttgaag
ggcegecgace ttagtgagec

agatagtgag
attgtcatta
ggacaatcat
tttcatgetg
gaaatcagtt
acaacagtaa
tegtegacee

acattgggag

gtoo tt

conctaaatc cgtttgtgtt
aaataaaaca acaacaaaga
caaaaagaca aacaaaatca
aacaataaca aacaaa

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

<220>
<221>
<223>

25

989

DRA

Homo sapiens

misc_feature

gacacatocag
aaaataagaa
gaataaaaaa

Incyte ID No: 7477374CB1

ttcttaggaa
agacacaagc
¢taacacace
tetctttect
ctagagaaaa
cegtttacte
gaataaatct
attacatccg
ctacatctge
aggtctoggg
ggcccaggee
gcteccaacy
ttccaaagaa
actgacaaag
agtggtgtct
ggtgccaace
tgattacaaa
ggaaggettc
toatgaagag
cctotteact
atattttgta
aactagatta
cttttetegt
aaaaatgttg
ttgtttctta
gtatgttggg
gaggaggttt
ttgocttaaa
tttocgetga
cggaaataaa
gctcaaggty
gtctggatat
aacgtactca

gccagataag
catgtttigt
ctttcegaga
gtecctttte
cotteocaatt
cactctccet
ttggagotgg
ggtaatgett
ctggcagcea
gactacgtac
toggtagygg
getgtgateg
gtagctcatt
gtagegatgt
gtgtggteag
ctacttgcaa
tttgcetgte
aggctgoaca
gtatgaagat
gctgtaaaca
cagttttect
caggatacta
actttaaaac
agaagtttta
atgtegogtt
ccatggeotot
gtactotgat
toactcaatg
tgasaaaaaa
ttocggaceg
gccccaagtt
tgaccggata
cacggaacac

(240)

PCT/US01/30661

actagcaaca
gettecteac
tgttttctea
ccagectgttg
gtgttctecet
caggcttecag
aatttgacat
ttctteegee
tetgggecta
ctgagccoctt
geocaggtttt
tgttctecta
tcgacagteg
tgatttgtge
cttttggaag
aatctgoage
gocaaactgy
cogtaaccac
ggatacagea
tttgattgtg
caagccaggy
atttaaggaa
ctattgtecat
tattaggggg
agggaggcag
ttggtaggta
ggcagtgatt
gaaaactcte
aaaaagggge
gtaccctggg
ctaatagtgt
aggagcgaac
aazacacaaa

29/34
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<400> 25

atggtgaaca
tectgeatta
tttggggety
aaacaactge

atttetcecca
aaactcctta
tgctggeage
acacacctac

agctgagget
ctcgocaggt
gtttggaaac
aaactttctg

tea
ggggacagtt
tttecatttat
ggtttotttt
attgaggaat
aactgggtce
tacagtaaga
caagcteagt

<
actgtaaatt
getgtatete
ctgtcacata
tagtagttge
tactttgttt
tatttttgot
cctectcaga
t ttge

cecatacatgt
tgttgataga
cagetttteg
tctaacctgt
tettetatte
ggccaagoat
gagttacaag

gtggagctgt
cctegatcota
ttactggtea
attgegtege
gtgaggtetg
tttgacacat
tacatgetgg
atctttaaca
gtaggagget
tttataccea
caggctagga

tag

gttacaagaa
toctetacge
tgattgotat
tggcctgtye
tggagagctg
ccttotgttt
gatatgcatg
cgggagccaa
gecaggetee
atgtcgccat
agatagaaag
.

(241)

PCT/US01/30661

cgtgascgaa
cgtececttggt
ccttcactte
tgacttctty
ttggtacttt
tgcttottta
gttetttect
cgaagaagga
actgaatcaa
ggtgtttata
tacagceage
t

tt gtet

gatgcagtga
gtttggtgtg
tggttiggga
acaactaatt

<210> 26

<211> 3429
<212> DNA
<213> Homo

<220>

ttgatgetta
tttattataa
aggcaataaa
tattttctga

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 26

atgeccagoe
agggeeggcy
tg ccaggagg

cc

cgocggggcet

tatggcag

tatgaatttt
ttcagctatg
acttattgta
agaagtagag

7479890CB1

cogggegota

ataactecte
aaccecttga
agcggcaagg
acagattaa

tggetttgeg

cttggctace
cttatgttta
tttatgettt
tettaaggac

cegegetgty

gegce

cog

cct

acggcatcat
tgg ct

getgtetgee

gactgetetg

agcteggget

atacctegtt
tgagatttta
cttttaccaa
tgattegtca

cgctteccegy
cccctgecac
gtcegeegtt

gcacaggcty
ctgtttecee
cattactgea
gggetgtect

tgggecaget

gettac
gggggagtat

gagaagcagt

ggcgectaga
ccctecgoca

tgccaaccte
cctetggotg

tg
atctocctgy
gacgacaatg

gt
ttggcoctog
aggtccctge
tcecocggagag
cactcacgga

cacatceceg
aaccgcatcc
gacctgaatt
caggaactgg
aacccteotge
gcattocagt
gagtttccag
atccggctge
tetcacaate

actacgcgtt
agcatctggy
ataacaagct
ggtteccataa
tacagacgat
acctgectaa
gtctcaaagy
teccatcggg
aaattgagga

ag
ccagaatcte
gacccacagc
goaggagtte
caacaacatc
acacttttat
actccacaca
caccaccage
gatgtgccaa
gctgocccage
ct tt

ggec
ctgcaagece
accctgcact
getggacttg
ttctocaagg

tdgatcttag
coctggteaa
ggggettgat
acagtttcoe

ctggaacgcc
gctggacety
geatctgaag
aaaactgagg

accagoctty
ttegagggge

caa
tggtgectgea
tgcacaatct
t t

actc
acaggttaag
taatctgeee
gagetttgag
gatccctgte
cegeatcage
tttgcataac
ggagacacta

aaggecatce
gataacacaa
ctatctctga
ctggagatce

c a

cagaaaaggc
tccagtttgt
atggtgceat
tgaccctgac

cttcatgggy
gggaagatcg
ggacatcecag
cegegeagge
cct, -

ctgcacaggt
ggagctgaca
atccggteca
acagacaacc

gg gt
gtcagaaatt
ccttoageca
tecaccccga

agctgaccac

ggaggaaatc
getgagetee
ggcctteteoe
actgccectg

cte
atcctggagg

30/34

accttgctet

tgccttatge

ctaccagtge

60

120
180
240
300
360
420
480
540
600
660
720
780
840
500
9260
999
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tgtccctatg
cttcaccttg
gagaaccact
caccocagtyg
gaaagctggy
ggactggtge
gtggtaggty
tecagtcgatg
ctaggctgec
ctcactctgg
tccccctece
gcegoegeac
tacgcgecac
aactecttet
cggggegact
ttcgecagacy
ctcttoectg
gcctgoctea
cggcttegge
gagaagaget
ctggaagctt
accctcatet
ccagagggga
gcagagggat
ggcttggeet
cectttocte
tcagcagtgt
tgtgaccate
ccttgatact
tgtctgetta
cacagtggac
tggataggat

t

ggatgtgtge
atgatgagga
atgaccagga
tecagtgtag
geatccgoct
tgctgacegt
cgattgcagy
ccctgacctt
gggccactgg
cegeagtgea
tgggcagegt
tgeccetgge
ctgagggtca
gtttectggt
ttgaggecgt
ggcteocteta
tcacgeacga
acccactgct
ceegegeagy
cetgtgatte
ctgaagetgg
cetgtcagea
accactttgg
ctacgecage
ttgotteaca
teteccecte
gatctatage
accaacgggt
gggectctte
agggaaatga

+

cagcttotte
gtcttecaaaa
cctggatgag

aaggectoty
aggeccctgg
ctecagetgy

tea

ggcagtggga
gectecttge
agatggagga
tga

ggccgtgtgg
gttegotgge
cgccaacacc
tggtcagttc
cttectggea
gtgoagegte
tcgagcaggy
ctcagtggga
gccageagee
cgtggceggt
gtgggactge
ctgtcocgty
ggccgtoaag
gtacctgete
ggactcaggg
tacccaggee
gcggeceoct

gcecategtogt
ggycctgece
ttgactggea
tctgagtacy
gtacttgggt
tecgtetect
gtectagget
t

tgctetoegt
ccetgecoce
tttcctgtygg
gagccegety
cggaggcatc
gtgtocggge
gcctggeact
cctoocccact

(242)
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ggctgaagac
cagacaagca
cteaaagceca
gtacctettt
gctoctgeaat
ggteaagttt
ccttctagoe
ggagacaggg
dgtgctgetg
ctatgggaag
ggcagggctg

ctgggcttea
gcctacatca
gccatggtga
gccttectea
tetgtectge
ttcaacccee
cecectagect
ctggtagect
gggctggaga

ccgtggeact
aactgtactg
ggcacgtgge
gctttgecte
tggtggtgcet
acttccggga
atgctgegge
tctotgatgt
cctatggett

ggtgatgatg
tgacctgccy
ctggeteate
catgctggge
gcceetgoct
tgaccttegg
cggggagety
ggatctcatt
cccctoagtg

g
gaacccccaa
aggtggagge
cgtgtaaata
ggtgaatgat
aggatggcce
geotottgge
cttgtcatgt
gggaagtaaa

gg
cectocatgg
ttgtcagggg
tocctcceca
ggctgettot
agtacctgge
ctggetttee
ctgaagetgt
gacagtgaag

acaaaatgtg

ttocatgtac
tt

cattaatctt
Tt .

acagtgeaty
gtttcaaaa

<210> 27

<211> 948
<212> DNA
<213> Homo

<220>
<221> misc_

ttagtgtaat

sapiens

feature

aaagagataa

<223> Incyte ID No: 7482825CBl

<400> 27
a g

tct

r

gacatceoty

aactgcattt

cttgttettt

al
atgtatattt

atatgotgat

tettggegaa
£

tat: a

tctgteotte

cagttcttta

tettoggete

tctagccaca

gtcctacagt

attactgaat
attgtattca
gtggttaget
ctggatattc
gcaactatct
gctgaatgct

31/34

atggagaact
gtggeggett
ttottctett
aaaacaaata
tccactgatc
cttggcctte
ggaccagaga
gggtgogagyag
gtgatttccc
gacatatgce
tgtettttte
agtaaaatct

ttgtectect
ctgotgtota
cccagagget
tetacaccte
ctgtggctgg
tactgctgge

ttg
getgetgagg
teoagoectet
cccetetett
caaccaaaac
acctctctee
ctcagcttca
cctygacttt
ttgatcaggg
gtgtgactca
atgcataaag
ttagagattc
attgaacttt

tggcottetat
tgtctteate
ccacaaacce
cgeagtgatg
ttgettgcte
tgtcatgyca

1440
1500
1560
1620
1680
1740
1800
1860
iszo
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3425

120
180
240
300
360
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tatgaceget
cggtacatgg
gtggocctgy
gactttatgc
cteattotgt
agaattgtgg
acatgctcet
gttgcaccet
gtggtecacce
gcacttcgga

<210> 28

<211> 939
<212> DNA
<213> Homo

<220>

acctggcaat
ggctggtggt
tggcccaget
ttttegtggg
ctgtgttotyg
tggcagtgot
cccacctage
ctgctgteca
ctctettecaa
agattctcty

saplens

<221> mizc_feature
<223> Incyte ID No: 7483087CB1

<400> 28

atgaaagcag
ccggagetge
gggaacctge
tteoctectet
atgctggtga
atctgettty
gatcgatttg
tgtgggctge
ttgatggtge
ctagctcata
ttggtgacca
attgtctect
tgcgggteac

gaaacttctc
agcccateet
tcatcatect
ctatecctgte
acatccagge
toctggttte
tggccatctg
tgettotget
tacagctgac
ttctecaaget
gectgttagg
ctgtecatgaa
atttaatcgt
t

ttgetaccca
cacaacctgg
gaggttctgt
cetggettge
ccteactatt
gagagttoct
tgtagtgacce
ttcccagete
tecctgtgate
tatcaaacaa

agacactcca
ctteatgetg
ggccgtcaac
cttggtegac
acaggctcaa
tgttggattyg
tcacccacty
gtectteate
cttctgeata
cgcctgttet
tgttgttect
aattccatea
tgtttocttg

ag
gtcacecccca
ttgaggaaac

<210> 29

<211> 930
<212> DNA
<213> Homo

<220>

tgctgaaccee
taatatctag

sapiens

<221> misc_feature
<223> Incyte ID No: 7483124CBl

<400> 28

acteatttac
gataccatct

atgggtgcca agaacaatgt gactgagttt
atgcagcata catgctttgt ggtattctte
cttoctggtca tcatcaccat caatgctaga

ctgagceagt

tgtcttttge

tgacatatgt

ctocactace
ctctetggat
ggccccaace
teggatccca
certetggac
getggggcaa
acattctaty
ctctccaagyg
tataccatga
actgaaacac

gaattettte
ttectgtcoeca
totgactece
atctgtttea
teccatcaatt
gaaaatggaa
aggtacaatg
gttagtgtec
gacctggaaa
gatgtecctca
ctctetggga
getggtggaa
ttttatggaa
ggtgcaatag
agoctgagaa
ttccattga

gttttatttg
ctcttteatg
aagaccctga
tatccatceca

32/34

cactcctgat
ttgtggtaga
acattgacca
gagtggetea
tgattctgac
gcaggagaag
gaacgctcat
tettcteoct
ggaacaagga
ttgattga

tcttgggatt
tgtacctgge
accteccacac
cetocaccac
acacaggcety
ttectggtcat
tcatcatgaa
tggatgetet
ttccccactt
tcaataacat
tcattttete
agtataaage
cagggtttgg
catcagtgat
acaaggacat

gectttttga
tgetcactgt
agtctcccat
ctaccatacc

(243)
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ggggeccaga
tggactggtt
gttttactgt
ggtgacaact
atcttatgee
ggctttctee
gatcttttat
getetacact
ggtgcatcag

gtcaggggat
cacaatgctg
coocatgtac
gatgoccaag
cctcacccaa
gatggeetat
cceccaasacte
getgoacacy
tttctgtgaa
cetggtgtat
ttacacacga
tttttocate
ggtgtacctt
gtataccgtg
gttgaagget

gagcagagag
cctggggaac
gtatttettc
caagatgatt

420
480
540
600
660
720
780
840
900
248

60

120
180
240
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gctgacactt
tetgeceact
tatgtggcca
ctgctagegg
acggttcage
cocctgetea
agcggtatga
ctgaacctaa
cacgtaatca
accaccetgy
aaccctttga
agggtcaaga

'<210> 30

<211> 1161
<212> DNA
<213> Homo

<220>

ttgtggagea
totttggtygy
tetgtaggee
gggcctocty
tgecttitty
agttggcctg
tttcoctttage
gaagccagtc
ctgtecctttt
ctgctgacaa
tetatacact
ggagettagy

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 30

gaggacgege
gtccaggagg
aaaggaaggg
tecagacega
gtgetgggca
gacctcteoac
toaaatgatt
tgecttatea
atccacgtgg
atggacctga
cagaaaggca
tgttctgaag
tctctetatt
tggacactgy
tgcaggtcta
tgtacagata
ttecetttea
cactcaaagyg
atcttttact
agctgaagac

<210> 31

<211> 248
<212> DNA
<213> Homo

<220>

<221> misc_;

tgctgegaga
geccctotee
ctotgeteta
gcaaaagtty
ggatgagaca
tccaageeca
tcattrtgtt
teocteatatt
atcctegtet
tgtacatctc
tetecttect
gottactect
&atcctatceg
ggtccatcaa
gggctattga
cttgggtcta
ttggcatcac
aggggagaaa
atgcaccttt
aagatcctgg

sapiens

feature

taagateoatc

cactgagatc:

ectgcactac
gttagcetgge
tgggccoaat
tgcagacacc
atcetttttt
atctgaggac
ggttctcaty
acttatcate
aaggaacaac
ggagaagtga

7478550CB1

ccagcegegg
cgegaccgee
cacactggty
aaaaatcagt
teagtgtetyg
gttacagcag
gggtctgett
ctttetggee
cracacaccy
caccacegte
gggatgtggt
gacctccaty
catgagtaaa
ctocttggea
ceatttotte
tgaatatatg
tteottoctgt
aaaggccttc
tgtctacace
c

<223> Incyte ID No: 7483142CB1

tcecttcaaty
ttectectta
acagccatca
ttectgeatt
gagatagaca
tacatggtag
atccttatca
cggegtaagg
cccoccatgt
ctctttaaca
gatgtgaaaa

cgtatttgge
gaccacgatg
tetootgegy

getgeatgac
cagccatgge
tggattgceg
ccatcctgea
acttcttetg
gtotcategt
tttcctatgt
ctgtctecac
tcatgtacat
ttgtgatgee
atgecatgag

agtagtgguc
agagcgtgaa
aagggceagcet
&

(244)
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ccagetottt
ctatgaccge
gaagtgtgge
gaccctecto
tgatgttcat
gotggocaac
tatcatctta
atgtggetea
tegtecctee
acctttgetyg
gaagetgttt

gtecttgegy
gaccctotog
gggcacgcct

ccteagacag
aaagtttica
cceecaaatc
teggtgggta
atgtactttc
cccaagatgg
gtgcaaagcet
gectacgace
atgatotgty
cacacagtct
tgcgatgtce
gtttttgtaa
ggccgagtec
accaccattt
tatcttegge

33/34

aacgagcaca
tggagaaatg
asactggaat
actcggecat
tteteagoca
cgtacaactt
tottottect
gttatttgge
tgaagatgat
ttgeccttea
cagcocatgtt
gtacaagect
tatttgctgt
caacacattt
ccacggaatc

cacaaaacat
gaatcacact
atttotettg
gattcaccte
getctooett
cetgtccgge
gaccatggceg
catetgecac
tggaggetet
tattccctac
gottettgeo
ctttotectt
ctatcatatg
aactgtagtg
tecgeteace
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<400> 31

atgtac
acagaccate
accectggect
cccatgtact
gecteeocaata
getgoteagt
atggecatacy
cagggoctot
atccaggoca
ttetgegace
gtgaatttec
tatggttaca
tgcaacacgt
gtgtacttge
tatteattgg
aaggatgcce

<210> 32

<211> 924
<212> DNA
<213> Homo

<220>

cagaactcca
ggaacctgge
tcttoctaag
tgctcactga
tttrttteort
accgatatge
gtacacgcat
geteccatatt
tcccaccagt
tegtggtagt
tagtgtctge
gtgeetogea
gacceagete
tgatccccat
tgtggaaggt

sapiens

<221> misc_feature

<223> Incyte ID No:

<400> 32
atggcagaag

aaaataagat

ca
ggcectecte
ccteoatttet
caacttatct
ctteottetgg
tgtcggeaty
agccatctec
ggtggttggy
taggettcac
cctggetetyg
cactgtcgga
ggtcctgaag
tetgatggty
cagctacttg
gctgaacect
gttyggaaagy

7483151CB1

teotggtgact

t

t

gc
tg

Q

t

tcagtgacca
tttgtgacct
ctgatcagag
ttcattgaca
gagcagaaga
ggtctgtotg
agcecccctte
geatatgttg
ttttgcggac
tettgotetg
ggaacatcgt
atccctteag
gtgactetge
ctaggcaggy
ctcatttaca
aagaaagtgt

cactttgtce
ttettggtca

ttatttctty
atgcttteaa
ttttactttt
gaccgctatg
tgtacteagt
ggtttgttat
attttacagce
atcttttcag
attctctetg
tgcagtgeoe
agttctaggt
ataattcctt
ctgagaagaa

gcagtttage
tettttetate
ttggttcecaa
tagccatatg
ttataggtat
ttagattaac
tgttcaaaat
catttataca
ceatcctgaa
atctgetcte
ctggatcage
tactaaatce
tcatgaagaa

ctttgcagat
aaagaatcat
tgeaaccaca
caatccecttyg
ttcatatttt
tttctgeagg
ttottgcace
agtcttcact
aaagaagtct
tgtctettty
tgcagatcag
ttttatttac
ataa

co
gecatgecactt
atgctatcca
gaatgettac
ctttatccag
attggtttte
tocaatatta
aatcctacag
tttatgacte
gagaagggta
thotacggea
gcocaaaatgt
agcctaagga

34/34

tgttcatect
tectgggeat
gtgacaccca
tctgctacteo
ccatatcatt
agtgecteoct
tetaceccac
gtggettect
ccaacatcat
acaccttoct
tactecaact
cagagggccy
tgtttgggac
acaaggtggt
gtttgaggaa
tttettag

tcacaggact
tctaccteat
accttcacac
catcctetgt
tggetaagtg
tgctggtagt
tggtgatgte
tgcattcage
tacattattt
ttaatatact
ttatcgtete
gaagcaaage
ccctcttott
attctttatt
acaaagaggt

(245)
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cotgggattc
ctatcttace
totgeacaca
ttetgetgty
tgtgggetgt
cctgactget
tatcatgace
gagctocotg
caaccactte
cagtcaagty
ccttatctae
atggaaagee
agcocttttc
gtctgttttc
caaagagatc

cacagatcat
caccctggty
ccceatatac
aacttctaag
tgccaccecag
gatggcctat
caatagecte
gattcatgty
ctactgtgaa
tetgatttte
ttactcctat
cttetetact
catgtatgtyg
ttacacaata
tatagatgce

120
180

300
380
420
480
540
600
660
720
780
B840
200
948

60

120
180
240
300
360
420
480
540
800
660
720
780

900
924
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(74) Agents: HAMLET-COX, Diana et al.; Incyte Genomics,
Tne., 3160 Porter Drive, Palo Alo, CA 94304 (U1S).

(81) Designated States (nationai}: AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
C7, DL, DK, DM, D7, LC, L ES, FL GB, G, G, GH,
GM, HR, HU,TD, TT., TN, KT, KG, KP, KR, K7, 1.C,
LK. LR, LS. LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, G, SI, SK,
SL, L1, TM, IR, T'L, TZ, UA, UG, US, UZ, VN, YU, ZA,
7W.
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Designated States (regionalj: ARIPO patent (GIL, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, 'IJ, TM), Liuropean
patent (AT, BL, CH, CY, DI, DK, I3S, 11, IR, GB, GR, 11,
TT, LU, MC, NT., PT, SE, TR, OAPT patent (BF, BJ, CF,
CG, CL CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Published:
with international search report

(88) Date of publication of the international search report:
24 April 2003

For two-letier codes and other abbreviations, refer (o the "Guid-
ance Notes on Codes and Abbreviations™ appearing ai the begin-
ning of each regular issue of the PCT Gazette.

4

Title: G-PROTEIN COUPLED RECEPTORS

o {57) Abstract: The invention provides human G-protein coupled receptors (GCRLC) and polynucleotides which identify and en-
code GCRUC. "The invention also provides expression vectors, host cells, antibodies, agonists, and antagonists. The invention also

=

provi

ides methods [or diagnosing, treating, or p ing disorders

with aberrant ion of GCRTIC.
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INTERNATIONAL SEARCH REPORT W2l Application No

PCT/US ©1/30661

3 ICAT] Ef
TP CIONTs T2 - MebiK14/705  COTKI6/28  COTK14/T2
According to i Patent Classification (IPC) or ta both nati ification and IPG
B. FIELDS SEARCHED
Winimum ystem followed by fon symbols)

ion searched
IPC 7 CI2N CO7K

Documentation searched other than minimum documentation 1o the extent that such documents are included in the fields searched

Electronic data base cansulted during the i and, , search terms used)

EPO-Internal, WPl Data, BIOSIS, MEDLINE, SEQUENCE SEARCH

C. DOCUMENTS TO BE RELEVANT
Category * | Citation of document, with indication, where appraptiate, of the ralevant passages Relevant to claim No.
X DATABASE EMBL [Online] 3,13

8 April 1998 (1998-04-08)

ADAMS, M.D. ET AL.: "Use of randoom BAC
End Sequence Databse for Sequence-Ready
Map Building (1998)"

Database accession no. B99531
XP002202568

the whele decument

P.X WO 61 18049 A (HUMAN GENOME SCIENCES INC 1,3,6,7,
;NI JIAN (US); RUBEN STEVEN M (US); SHI) 9,12-20,

15 March 2001 (2001-83-15) 22,23,

25-42,

44,45

the whole document

Further documents are fisted in the continuation of box C. Patent family members ara listed in annex.

* Special categories of cited documents -
Speci 9o "T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to undarstand the principte or theory underlying the
invention
"X" document of particulas refavance; the claimed invention
canriot be considered novel or cannot be consider

*A" document defining the general state of the art which is nat
‘considered to be of particular refevance

“E’ earlier document but published on er after the international
filing date

“L* document which may throw doubis on priority claim(s) or involve an inventive step when the document is taken alone
which s ciled to estabiish the publicalion date of another e icular relavance; the claimed. invention.
citation or other special reason (as specified) cannot be considered to nvolve an inventive step when the

"O" document referring to an oral disclosure, use, axhibition or document is combined with one ar more other such docu-
other means ments, such combination baing obvious to a person skilled

"P* document published prior ta tha international filing date but in the art.

Tater than the priority date claimed “&" document member of the same patent family

Date of the actual completian of the international search Date of mailing of the intefnational search report

19 June 2002 e i

Name and mailing address of the ISA Autharized officer
European Patent Cffice, P.B. 5616 Patentiaan 2
NG 2280 HV Rk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax:((+3|-70)34u-3ms Schulz, R

Form PCTISAT210 (second shoa?) (July 1992)
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C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Catagory ©

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

Relevant to claim No.

A

STADEL J M ET AL: “Orphan G
protein-coupled receptors: a neglected
opportunity for pioneer drug discovery"
TRENDS IN PHARMACOLOGICAL SCIENCES,
ELSEVIER TRENDS JOURNAL, CAMBRIDGE, GB,
vol. 18, no. 11,

1 November 1997 (1997-11-01), pages
430-437, XP004099345

1SSN: 0165-6147

the whole document

Form PCTASA/210 {conlinuation of second sheat) (July 1992)
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Inty tional application No.

INTERNATIONAL SEARCH REPORT PCT/US 01/30661

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

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

Claims Nos.: . . )
because they relate to subject matter not required to be searched by this Autherity, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2. [X] craims Nos.: 21, 24,
because they relate to parts of the Interational Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

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

Box Il Observations where unity of i ion is lacking (Conti ion of item 2 of first sheet)

This International Searching Authority found multiple ions in this i i ication, as follows:

see additional sheet

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

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

3. D As only some of the required additional search fees were timely paid by the spplicant, this Interational Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. E No required additional search fees were timely paid by the applicant. Consequently, this Intermational Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-61 partially and 62, 78 completely

Remark on Protest The additional search fees were accompanied by the applicant's protest.
P p

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (1)) (July 1998)
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FURTHER INFORMATION CONTINUED FROM  PCT/SA/ 210

Continuation of Box I.1

Although claims 33 and 35 are directed to a diagnostic method practised
on the human/animal body, the search has been carried out and based on

the alleged effects of the compound/composition and although claims 19,
22, 25 are directed to a method of treatment of the human/animal body,

the search has been carried out and based on the alleged effects of the
compound/composition.

Continuation of Box I.2
Claims Nos.: 21, 24,

Claims 21 and 24 refer to compositions comprising agonists or antagonists
respectively identified in screens designed to find either of these
compounds.

No specific compounds are defined or characterised in the application. In
consequence, the scope of these claims is ambiguous and vague and its
subject-matter is not sufficiently disclosed and supported (Art. 6 PCT).

No search can be carried out for such purely speculative claims whose
wording is, in fact a mere recitation of the result to be achieved.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e} PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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Internatianal Application No. PCT/US 01 /30661

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

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

1. Claims: 1 - 61 (partially); 62, 78 {completely)

Isolated polypeptide comprising amino acid sequence SE? 10
NO: 1 and fragments thereof; isolated polynucleotides (SEQ
ID NO: 17) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

2. Claims: 1 - 61 (partially); 63, 79 (completely)

Isolated polypeptide comprising amino acid sequence SEQ ID
NO: 2 and fragments thereof; isolated polynucleotides (SEQ
ID NO: 18) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

page 1 of 8

JP 2004-528007 A 2004.9.16



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

(252)

international Application No. PCT/US 01 /30661

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

3. Claims: 1 - 61 (partially); 64, 80 (completely)

Isolated polypeptide comprising amino acid sequence SEQ ID
NO: 3 and fragments thereof; isolated polynucleotides (SEQ
10 NO: 19) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucieotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

4. Claims: 1 - 61 (partially); 65, 81 (completely)

Isolated polypeptide comprising amino acid sequence SEQ ID
NO: 4 and fragments thereof; isolated polynucleotides (SEQ
ID NO: 20) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or -any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucieotide.

5. Claims: 1 - 61 (partially); 66, 82 (completely)

page 2 of 8
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Isolated polypeptide comprising amino acid sequence SEQ ID
NO: 5 and fragments thereof; isolated polynucleotides (SEQ
1D NO: 21) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

6. Claims: 1 - 61 (partially); 67, 83 {(completely)

Isolated polypeptide comprising amino acid sequence SEQ ID
NO: 6 and fragments thereof; isolated polynucleotides (SEQ
1D NO: 22) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

7. Claims: 1 - 61 (partially); 68, 84 (completely)

Isolated polypeptide comprising amino acid sequence SE? 1D
NO: 7 and fragments thereof; isolated polynucleotides (SEQ
1D NO: 23) encoding said polypeptide; cells transformed with

page 3 of 8
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said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;

7} a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

8. Claims: 1 - 61 (partially); 69, 85 {completely)

Isotated polypeptide comprising amino acid sequence SEQ ID
NO: 8 and fragments thereof; isolated polynucleotides (SEQ
ID NO: 24) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

metheds: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
compr1s1ng said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcr1pt image
of a sample which contains said- polynucleotide. :

9. Claims: 1 - 61 (partially); 70, 86 (completely)

Iso]ated polypeptide comprising amino acid sequence SEQ ID

: 9 and fragments thereof; isolated polynucleotides (SEQ
1D NO 25) encoding said po]ypept1de cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said po]ypept1de

page 4 of 8
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compositions comprising said polypeptide or agenists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of genmerating a transcript image
of a sample which contains said polynucleotide.

10. Claims: 1 - 61 (partially); 71, 87 (completely)

Isolated polypeptide comprising amino acid sequence SEQ ID
NO: 10 and fragments thereof; isolated polynucleotides (SEQ
ID NO: 26) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

11. Claims: 1 - 61 (partially); 72, 88 (completely)

Isolated polypeptide comprising amino acid sequence SEQ 1D
NO: 11 and fragments thereof; isolated polynucleotides (SEQ
1D NO: 27) encoding said polypeptide; cells transformed with
said recombinant polynucieotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said poliypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
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said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

12. Claims: 1 - 61 (partially); 73, 89 (completely)

Isolated polypeptide comprising amino acid sequence SEQ ID
NO: 12 and fragments thereof; isolated polynucleotides (SEQ
ID NO: 28) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant poiynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

13, Claims: 1 - 61 (partially); 74, 90 (completely)

Isolated polypeptide comprising amino acid sequence SEQ ID
NO: 13 and fragments thereof; isolated polynucleotides: (SEQ-
ID NO: 29) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist

page 6 of 8

JP 2004-528007 A 2004.9.16



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

(257)

international ApplicationNo. PCT/US 01 /30661

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucieotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

14. Claims: 1 - 61 (partially); 75, 91 (completely)

Isolated polypeptide comprising amino acid sequence SEQ ID
NO: 14 and fragments thereof; isolated polynucleotides (SEQ
1D NO: 30) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynuclectide and a method of generating a transcript image
of a sample which contains said polynucleotide.

15. Claims: 1 - 61 (partially); 76, 92 (completely)

1solated polypeptide comprising amino acid sequence SEQ ID
NO: 15 and fragments thereof; isolated polynucleotides (SEQ
1D NO: 31) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant. polynucleotide;  an. isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
sereening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
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comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucleotide.

16. Claims: 1 - 61 (partially); 77, 93 (completely)

Isolated polypeptide comprising amino acid sequence SEQ ID
NO: 16 and fragments thereof; isolated polynucleotides (SEQ
1D NO: 32) encoding said polypeptide; cells transformed with
said recombinant polynucleotide; transgenic organism
comprising said recombinant polynucleotide; an isolated
antibody that specifically binds to said polypeptide;
compositions comprising said polypeptide or agonists or
antagonists of said polypeptide or said antibody;

methods: 1)of producing said polypeptide, 2) of preparing a
said antibodies, 3) of detecting or purifying said
polypeptide 4) of detecting a target polynucleotide, 5) of
screening for a compound effective as an agonist, antagonist
or modulators 6) of assessing toxicity of a test compound;
7) a method of diagnosing a condition or disease associated
with the expression of said polypeptide; diagnostic tests
comprising said antibody; use of said polypeptide or any of
its agonists or antagonists for the preparation of
medicament to treat a disease associated with the expression
of said polypeptide;

a microarray wherein at least one element is said
polynucleotide and a method of generating a transcript image
of a sample which contains said polynucleotide.
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