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[ﬁQ%% PRIFAY 72 & L

L Ala Gly, Ser

[

[ Arg His, Lys

[

[Asn Asp, Cln, His

[Asp Asn, Glu

[

[ Cys Ala, Ser

[

[Gln Asn, Glu, His

" Glu Asp, Gin, His

[

[ Gly Ala

[

[His Asn, Arg, Gln, Glu

" e Leu, Val

[

[ Leu Ile, Val

[

[Lys Arg, Gln, Glu

[Met Leu, Ile

[

[ Phe His, Met, Leu, Trp. Tyr

[

[Ser Cys, Thr

" The Ser. Val

[

[ Trp Phe, Tyr

[

[Tyr His, Phe, Trp

" Val lle, Leu, Thr

[
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G-PROTEIN COUPLED RECEPTURS

TECHNICAL FIELD
This in¥cation relates to nucleic acid and amine acid sequences of G-protein coupled receptors
and Lo the use of tase sequences in the diagnosis, treatmens, atd prevantion of cell proliferative,
nenrclogical, cardiovascular, gastrointestinal, sutolmmunedinflanunstory, and metabolie disorders, and
viral infections, and in the assessment of the effects of exopenons compounds on the expression of
mucleic acid and amino acid sequences of Ge-protein coupled recoptors. The prosent invention further
relates to the use of specific G-protein coupled receptors to ideniify molecules that are involved in

madulating tagiz or olfactory sensation.

BACKGROUND OF TILE INVENTION

Signal transduction is the general process by which cells respond to extraccllular signats.
Signu] transdusiion across the plasma membrane heging with the binding of a sigoal molecule, ez, a
hormnne, netrotrapsmoitter, or grawth factor, to a cell metabrans receptor, The receptor, thus
activated, triggers an intrace! lufar bjochemisal cascade that ends with the activation of an intacelilar
target malecule, such as a transcription factor. This process of signal wansduction ragulates all types
of cell functivns including cull prolileration, differeniiation, and gene wanscription. The G-protein
coupled receptors (GPCRs), encoded by one of the [acesst families of penes yet identified, play a
eeptral role in the transduction of extraceltular signals across the: plasma moembrane. GPCHs bave a
proven history of being successiu] theiapeutic targets.

GFPCRs are integral membrane proteins chamcterized by the presence uf seven lydivphobie
transmembrape domains which together form 2 bundle of antiparallel alpha {c) helices. GPCRe range
in size from under 400 to over 1608 amino wcids (Strosberg, A.D. (1991) Fur. 1. Biochem. 196:1-110;
Coughlin, §.R, (1944) (. Opin, Cell Biek 6:191-197). The ammino-terminus of &« GPCR is
exiraceliular, is of variable length, and is ofeen glycasylated. The carboxy-termainus is cyteplasmic and
generally phosphorylaced. Extracciular loaps alterpate with intracellular loops aud link the
transmembrane domains. Cysteine disulfide bridges linking the second and third extracelinlar Toops
may intsrack with agonists and antagonists. The most conserved domains of GPCHs are the
transmemibrane domains snd the Brst two cytoplasmic loops. The mansmemnsbrane domains aceount, in
part, for structural and fanctional features of the receptor. o most cases, the bundlo of ¢ helices
furros & lipand-hinding packet. The exrracellular N-termiinal sepmoent, or otte or more of the three
extrucellular loops, 1nay also participate in ligawd binding. Lizeed hinding activites the receptor by
indueing a conformational change in intracellular portions of the reeeptor. [n tum, the large, third
intracellular loop of the activated seceptor interacts with a belorotrimeric guanine nucleotide binding
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{(3) protein complex which mediates further intreesllular signsling activities, including the activation of
second messengers such as cyclic AMP (cAMP), phospholipase C. and inositol triphosphate, and the
ateraction of the activated GPCR. with ion chenmel proteins. (See, ¢.o., Watsen, 5. and 5. Arkinstall
(1994) The G-protein Linked Receptor Bacts Book, Academic Frass, San Disge CA. pp. 2-6;
Balender, F.F. (1994) Moleonlsr Fndocrigolopy, Acrd=inic Fress, San Diegn CA, pp. 162-176;
Ealdwin, .M. {1994) Curr. Opib. Cell Biol. 6:180-190.)

GPCRs include reeeptors for sendory sipnal mediators (¢.2., Hght and olfactory stisulutory
mokculss); adenosing, -aminobutytic acid (GARA), hepatocyts growth factor, melapocortns,
negropentide Y, opioid peptides, apsing, soroatastatin, tachykinins, vasoactive intestingl polypeptide
family, and vasoptessit; biogenic amines (¢.g . dopamine, epinephrine aud norepinephrine, histamine,
glutumate (inctubotropic effect), acetylcholine {juscarmic ctfect), and seraiamin}; chamokines; Epid
mediators of influnation (e.g., prostegluding and prostanoids, placlet activating factor, and
Tcukeiricnes); and peptide hormones (e.g., bombesin, bradykinin, cakitonin, C3a anaphylatoxin,
endothielin, follicle-sdnmlating hermone (FSH), gomadorapic-relaasing hotmaone (GoRT), nenxokinin,
ihpromopin-releasing hormone (TRH), and oxytecin). GPCTRs which act ag receptors for stiomli that
have yat to ba identified are known as erphan Teceptoss.

The diversity of the GPCR family is further increazed by altemative splicing. Many GPCR
geles cotitain introns, and tiere we currendy over 30 such receptors for whicl splice veriams have
heen identified. The Iargest number of vaniations are st the protein C-terminus, N-terminal and
cytoplasmic loop vasiants are also frequeat, while variants i the extracelinlar Ioops ar iransmernbrans
domains sre less common. Some receptors bave more thear ope site at which vagiance cun oceur.

The splice varinnts appear to be functionally distinct, based vpan observed differences in distiibution,
signaling, coupling. regulation. and ligand binding proliles (Kilpatrick, G.J. et al. (1999) Trends
Pharmacol. Sci. 20:204-301}.

GPURs can ba divided into thres major subfamilies: the hodopsiu-like, secretin-like, and
metaboirepic glutamate reeeptor subfamilies. Members of these GPCR. subfamilics share similar
functions and the characteristic seven transmeibrane stucturs, but bave divergent mning acid
sequences. The largest family consists of the thodopsin-like GPCRs, which transmit diverse
extracellular signals including hormones, neurotransmoitiers, 2nd light, Rhodopsie s a photosensitive
GICR found in apimeal! retinas, [n vertebratvs, thodopsin meleculss are embedded in membranous
stacks found in photoreoeptor {rod) eells. Each rhedopsin moleculs respends to a photon of ight by
Tggpling a decrease in cGMP levels which leads to the closute of plusma membrane sodiutm
chapnels. [n thiz manner, A visual signal is converted to a petral jimpolse. Cther thodopsio-like
GECRs aro direstly itvolved in responding to neurotransmitters. These GPCRs nciude the receptors

for adrenaline (adrenergic receptors), acetylcholine {inuscarinic receptors), adencsine, galanin, and
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ghntarnate (N-methyl-D-aepartate/NMDA receptors). (Reviewsd in Wason, 5. and S. Arkinstall

(1594} The {;-Protein 1 inked Receptor Facts Book, Acadenyic Press, San Dicgo CA, pp. 7-9, 19222,
32-35, 130-131, 214-216, 221-222; Habart-Ortoli, E. et al. (1994) Proc. Natl Acad. Sci. USA 51:978D-
9783)

The galaniz, receplors mesdiate the activity of the newroendocrine pepikde galanin, which
inlibits secretion of insulin, acetylcholine, serotonin 2nd noradvenaline, and stimulaics prolactin and
growih hormone release. Galanin receptors are involved in feading disorders, patn, depression, and
Alzhoimec’s discase {Kask, K. et ol {1997} Life Sci. 60:1523-1533). Qther nervous sysen,
shedopsin-lilte GPCRs include a growing family of roceprors for lysophosphntidic acid and other
Iysaphospholipids, which appear to have roles in development and neurapatiiology (Chun, I. et al.
(1999} Cell Biochem. Biaphys. 30:213-242).

The largest subfamily of GPCRs, the alfactery receptars, arc alse members of the rhodopsin-
like GPCR family. Fhese receptors funciion by wansducing odorant signals. Numeroos distinet
olfactary receptors ate required ta distingvish different odors. Each olfactory sensary acuron.
eXpresses only ons f¥pe of olfactory recepter, and distinct spatixl zones of neurens expressing distinct
receptors are fovnd iz pesn] passages, For example, the RAlc recepior, which was isoluted from n
rat brain library, has been shown to be limited in expression to very distinct regions of the brein and a
dufined zane of the olfactory epitheliom (Raming, ¥. et al. {19983 Recei'nmrs Channels 6:141-151).
Hawever, the cxpressiol’m of olfactory-like recoptors s not confined to olfactory tissues. For example,
three rat genss encoding olfactory-like receptors having typical GPCR. charucteristics showed
expressiop patierns pot enly in taste and olfactory tissue, but also in oale reproductive tissue (Thomas,
M.B. et al. (1996} Gene 178:1-5}3.

Membzrs of the secretinr[ik‘: GPCR subfaraly have 83 their ligands peptide hesones such 7
seeretin, ealeitonin, plcagon, growith hormane-teleasing hormone, parathyroid hormone, and
vasaactive intestinal p=ptide. For exampls, the seuretin receptor respends to secretin, o peptide
borroene that stimulates the secretion of enzymes and ions in the pancreas and small intestine
(Walson, supra. pp. 278-283). Scerulin roeeptors are dhout 430 amino acids in Jength and arc found in
the plasima membrane of gastrointestinal cells. Binding of secretin 0 its receptor stimulates the
production of cAMP.

Examples of secretiu-like GPCRs implicated in inflammation apd the immune response include
the EGI maduls-containing, nuch-like botmens receptor (Etur!) and CDI7 receplur proteins. These
GFCRs are members of the recently characterized EGF-TM7 reccptors subfamily. Thess seven
trapsmembrane hotmone receptors sxist 23 heterodimers in vivg and contain between three and seven
potential raleivi-binding BGF-like motifs. CDY7 is predomimantdy expressed in Teukocybes and is
markedly spregulatcd on activated B and T cells (McKnight, AJ. and 5, Gordon (1998) 1. Leukoc.
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The third GPCR subfarily is the metabotropic ghitamate receptor family. Glutamate is the
najor excitatory nevrotransmitter in e central pervons system. The metabotropic glutamate
recepiors modulate the activity of intracellular effectors, and are invoived in long-term potentiation
(Watson, supra, p.130). The Ca¥*-sensing receplor, which senses changes in the extraceffnlar
concentration of calcium jons, bas a large extracellular domain includivg clusiers of rcidic amino acids
which may be invelved in calcivm binding. The metabotrapic glutamats receptor family also nclades
pheromons receptors, the GABA, receptors, and the tasts receptors.

Other subfarmities of GFPCRs include two groups of chemarzceptor zenss tound in the
neniatodes Ceenorhubdits elegans and Caeporhabditis brigpsae, which are distantly related to the
mammalian olfactory receptor genes. The yeast pheromone receptors STE2 and STE3, ihvolved in
the response to maling factors on the czll merribrane, have their own seven-transmembrane sisnature,
as do the cAME receptars from the slime mold Dictyostelinm discoideur, which ate thought to
regulate the aggregation of individual cells and contwl the expression of munerous developmentally-
repulatod penes.

GPCR mutations, which may cause Joss of function or constitutive activation, have been
associated with numerous human diseases (Coughlin, supra). For instance, refinitis pigmentosa may
atise from gmiations i the thedopsin gene. Furthermore, somatic activaiing mutatiens in the
thyrotropin receptar have been tepoited to couse hyperfunctioning thyrid adenemas, suggesting that
ceftaly GPCRs susceptible to censtitative activation may behave as protooncogenes (Parona, 1. et al.
(1993} Nature 365:649-651). GPCR receptors far the following ligahds also contain mutations
associsted with hupman diszase: Micinizing hormone {precocious pubierty); vasopressin V, (X-foked

nephrogenic diabetes); ghicagon {diab and byp ion); culeium (hyperparathyroidism,

bypocalcuzia, hypercaleemiz), parathyruid hormone (short limbed dwarfism); B,-adrenoceptor

{abesity, nou-insnlin-<dependent diabetes nellitus); growth hormone releasing hormone (dwarfism); and
adrenacorticotropin (glneocorticoid deficiency) (Wilson, S. et al. (1998) Br. I. Pharmocol. 125:1387-
1392; Stadel, I M. et &l (1997) Trends Pharmacel Sei. 18:430-437). GPCRs are also ineslved in
depression, schizophrenin, sleeplessness, hypertension, anxiety, stress, renal failure, and several
cardiovascular disorders (Horn, F. and G. Vrtend {1998) I. Mol. Med. 76:464-468),

In additien, within the past 20 yoars several hundred new drugs have been recognized fhat are
directed towards activating or inbibiting GPCRs. The therapeutic targets of these drugs span a wide
range of diseases and disorders, inclnding cardiovascular, gastrointestinal, and coatral pervons system
disorders as well as cancer, osteoporosis and endometriosis (Wilson, supra; Stadel, supra). For
cxample, the dopamine agonist L-dwpa is used to treat Parkinsen's disease, while a dopaimine

antagonist is usod to treut schizophrenia and the early stages of Muntington’s diseese. Agouists and

4
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Antagopists of adrenoceptors have been nsed for the reatnent of asthma, high blood pressure, other
cardiovascular disorders, and anxiety; muscarinic sgonists are used in the treatment of glucoma and
tochycardia, scrotonin SHT 1D antagonists are uscd against misraine; and histamine H1 antagonists
arc vsed aguinst allergic and anaphylactic raactions., hay fever, itching, and moation sickness (Horn,
SDpral.

Recent research suggests potential foture therapeutic nses for GPCRs in the restment of
metabolic disorders incliding diabates, obesity, and osteoparosis. For example, mutant V2 vasopressin
TCceptots causing fwphrogenic diahetes could be functionally rescued n vitro by co-expression of a C-
terminal V2 recaptoy peptide spanning the region containing the nwtetions. This result sogzgests a
possibie novel strategy for discase treatment {Schopeberg, T. ot al. (1596) EMBQO . 15:1283-1291).
Muiations m melanccortin-d receptor (MC4R) are implicated in human weizht regulation and chesity.
As with the vasopressin V2 recepior mutants, these MCAR mutants are defective in ttafficking to the
plasmia membrane (Ho, (. and R.G. MacKenzie (1999} §. Biol. Chem. 274:35816-33822), and tus
might be eated with a similar sirategy. The type [ receptor for parathyroid harmens (PTE) is a
GPCR tal mediates the PTEH-dependent regulation of saleivm homeostasis in the bloodstream. Study
of FTH/eceptor interactions rauy enable the development of novel PTH receptor, ligands for the
treatirent of osteoporesis (Manustade, M. et al. (1999) A, I. Physiol. 277:F665-F675).

The chemukine recepror group of GPCRs have potendal therapentic unlity in inf jon and

infectious disease. (For review, se= Locat, M. and .M. Murphy (1599) Anru. Rev. Med, 50:423-
440y Chenakines are small polypeptides that act as intracellular signals in the regulation of Teukocyts
trafficking, hemetapoiesis, and angiogenesis, Targefed disruption of varions chemekine receptors in

doa et

iot and in i disorders

mice indicates that these recepiors play roles in p
such as moultiple sclerosis. Chemokine receptors are wse explotied by infectious agents, including
herpesvimaes and the human imomnodeficiency vimes (HIV-I) ta facilitate infection. A tnuxated
version of chemokine receptor CCRS, which ucts as a corecoptor for infection of T-cells by IIV-1,
results in rest o AIDS, ing that CCRS ists conld e nseful in preventing the
developuxsnt of AIDS,

The involvement of soine GPCRs in tustz aud olfactory sensation has been reported.

Complets or partial sequences of pumerous human wid othsr sukaryotic sedsory receptors are
currently known. {See, e.g., Pilpel, Y. end D. Lancet (1999 Protein Sei. 8:969-977; Mombuerts, P
(1999) Annu. Rev. Neurosci. 22:487-509. Ses also, e.g., patents BP 867508A2: US 5,874,243, WO
92717585 WO /I8 140; WO 97/17444: and WO 99/67232.) 1t has been reported that the humau
genoms contaits approxitately cnc thoussnd genes that encode a4 diverse repertuire of nlfactory
tecaptors (Rouquier, S. et al (1298) Nut. Genet. 18:243-250; Tragk, B.J. et ul. (1993) Hun. Mal.
Genet. 7:2007-2620).
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The discovery of new G-protein coupled receplors, and e polynicieatules eucoding them,
satisfies a need o the art by providing new compositions which are usefol in the diagnosis, provention,
and treatment of cell profiferative, nenrolopisal, cardiovascnlar, pastrointestingl,
autaimnne/inflamimatoty, and metzholic disorders, aitd viral infectong, and in the asscssment of the
effects of axogenaus compounds on the expression of nueleic acid and amina acid seguences of G~

protein coupled teceptors.

SUMMARY OF THE INVENTION

The invention featores prritied polypeptides, G-pmtsin coupled receptors, referred o
collectively a8 “GCREC” and individually as “GCREC-1." It one aspect, the invention provides ag
isolated polypeptide selected from the group consisting of a) a polypeptide comprising the amine acid
sequence of SEQ ID NO:1, b} a polypeptide comprising a prurally comrring amino acid sequepes at
Teast $0% identical to the amine acid sequence of SEQ ID NCx1, o} a bialogically active fragrent of a
pelypeptide having the amins acid saquence of SR ID ND:1, and &) an immunopenic fragment of a
polypeptide having the atnite asid sequence of SEQ ID NO:1. In ope altstnative, he invention
provides an isolated polypeptide comprising the amine acid ssquesce of SEQ JD NO:1.

The igvention farther provides an isolated polynucleotide evcading o polypeptide selectad from
the: group consisting of a) a polypeptide comprisiag the amive acid sequence of SBQ D NO:1, bl a

polypeptide comprizing n occarring aming acid ssquence at Jeast 90% identical ta the amina
acid sequence of SE() 10 NO:1, c) a biologically active fragiment of 2 polypeptide having the amine
acid sequence of SEQ ID NO:1, and d) an jmnicogenic fragment of s polypeptide having the amino
acid sequence of SEQ ID NO:L. In one altemative, the palymucisotide encodes a pelypeptide
comprising Ui aino acid sequence of SEQ ID NO:1. In another alternative, the polynucleotids
comprises the polynuclkotide sequence of SEQ I NO:2.

The invention additionally provides G-protein coupled recaptors that are involved in olfactory
and/or taste sensation. The invention farther provides polynucleotide sequences that encade said G-
protein coupled feceprags.

Additiopally, ths invention provides & recombinant pulymuclsetids comprising a promotst
seguence operably linked to o polymucleotide encoding a polypeptide selected from the group
consisting of &) a polypeptide cormprising the amino acid sequence of SEQ ID NO:1, b) a polypeptide
cotupsising a natarally eccurring amine acid sequence at least S04 identical to fhe amino acid
szquence of SE D NC1, c) & biologically active fragment of a polypephide having the amipe acid
seguence of SEQ ID MO:1, and d) an impunogeuic fragment of a polypeptide having the emino acid
sequence of SEQ TD NCHT. Tn one altermative, the invention, provides a cell trunsformed with the

recombinat polynucleotide. In spother alteriative, the invention provides a ransgenic organism.
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comprising the rzcombisant polytiucleotide.

The invention also provides 1 method for producing » polypeptide selected from the group
copsisting of 2) a polypeptide comprising the amino scid seyuence of SEQ 1D NO:1, b) a polypeptide
comprising » naturally ocourring amino acid sequence at least 90 identical to the amino acid
sequence of SEQ D NO:L, ¢) a binlopieslly active frogment of 2 polypeplide having the amvine scid
sequence of SEQ LD NO:1, and d) an tmmunogenic fregment of a pelypeptide haviog the amipo acid
sequence of SEQ ID NO:1. The method comprises ) cultuning a cell under copditiops sujtzble for -
expression of the polypeptide, wherein said cell is ramsformed with n recombinant pelymucleatide
comprising a promoter scqnence operably linked to 4 polynucleotids enceding the polypeptide, and )
Tecovering the patypeptide so expressed.

Additonally, the invention provides an isolated antibody which sperifically binds to &
polypeptide selected from the group cousisting of &) a polypepiide comprisivg the umito acid sequetce
of SEQ I NO:1, b) a polypeptide comprising a naturally occurming anrino acid sequence at least 90%:
identicul to the amino acid sequence of SEQ ID KO:1, <} a hislogically active fragmeat of
pelypeptide haviag the amioe acid sequence of SECQ LD ND:1, and d) an immunogenic fragment of
polypeptids having the amine acid sequence of SEQ I ND:1.

The invention fiurther provides an isolated polynucleotide seleched fron the group consisting of
a) # polsoeclestide comprising the pelynucleotide sequence of SEQ 1D NO:2, b) a palymuclearide
compyizing a nahrally ocensring polynuclectide sequence ut least 90% identical to the polynucieotide

gequence of SEQ ID NO:2, ¢) 2 pelymaclentide compl y 1o the polynuclectide of 21, d}
polynucleotide complementary ta the polybuckotide of &), and e) an RNA equivalent of axd). Inons
alternative, the polynucleotide comprises at Jeast 60 i naeleotides.

Additiopally, fe invention provides a nxethod for d ing a target polymuclectide in 4 sample,

said farget polynucleotide having a sequence of a polysucleotide selected from the group consisting of
a) a polymueleoiide comprising the polymicleotide scquence of SEQ 1D NO:2, b a palynucleotide
coinprising 4 matteally sccurring polynuclentide sequence at least 90% idsntical to the polynucieotids
sequence of SEQ ID ND:Z, ) a polynucleotide complataentary io the polynucleatide of a), d} a
polynucleotide complementaty to the polytucleotide of B), and e) an RNA equivalent of )-d). The
method eornprises a) hybridizing the saruple with & probe comapeising at Joast 20 contigucus nucleotides
comprising 4 sequence complemeniary te said targst polynuclectide in the saniple, ang which prohe
specifically Tipbridizes to said target polymnclectide, wnder conditions whersby a hybridization complex
is formted between said probe and said target polynicleotide or frazments thereof, and b) detecking the
presence or absencs of suid hybridization complex. and optionally, if present, the amount thereof. In
one akerpative, the probe coraprises at feast 60 contipuous mcleotides.

The invention fusther pruvides a Tethod for defecling a target polymacleotide in 2 smmple, said
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target pelynucleotide baving 4 sequence of 4 polypuclectida ssiectad trom the Sroup CONSSUNE of &) 4
polymucleotids comprising the polynucleatids sequence of SEQ ID NO:2, b) a polynucleotids
camprising a namrally ocouming poiymcieatids sequence at least 909 identical to the polymucleotide
sequence of SBQD NO:2, ) a polymuclzatide complementary (v the pulynucleotide of ), d) 2
palyuncleotide complergentary to the polynuclectide of b}, and e) an RMNA equivalent of a)-d). The
Toethod comprises 1) amplitying said target polynucleatide or fragment thereof using polymerase chain
seaction amplification, and h) detecting fhe. prossnce or absence of said amplilied target palyaucleotide
ar fragment thereof, and, optionally, if present, the awonet drssur.

The invention furthey provides a composition comprisitig an effective armount of a polypeptide
selected from the group consisting of #) a polypeptids comprising the amine acid sequence of SEQ ID
NO:1,b) a polypeptide comprising a naturally eecurting amino acid sequence at least 907 identical to
the awine acid sequesce of SEQ ID NC: 1. €} a biokogically actve tragment of a polypeptide having
the amine acid sequence of SEQ ID NC:1, avd d) an immunogenic fragment. of a polypeplide having
fhe amino acid sequence of SEQ ID NC: 1, and o ph mically acceptable excipient. lu one

etpbodient, the composition comprises the umino acid sequence of SEG IR NO:1. The invention
additienally provides a method of treating s disvasc or condition iated with d i

of functional GCREC, comprising administering to a patient in oeed of such treatment the composition.
“Thex invention alsa provides a method for seresning a compound for effectiveness as an

agonist of a polypeptide sclected from e group consisting of &) a polypeptide comprising the amino
acid sequence af SEQ ID NO:1. b) a polypeptide comprising a naturally eccurring amino acid
sequence at least 0% jdeniical to the amine acld sequence of SEQ ID NO:1, ¢} a bialogleally active
fragment of & polypeptide having the amino acid sequence of SEQ T NC:1, and d) an immunogspic
fragment of a polypeptide having the amino acid sequence of SEQ 1D NO:1. The method comprises

a) exposing a sample comprising the poiypeptids to & compound, 208 b) Getecting ngomist activity in the

sample. 1o oic alteynati ve, the invention provides s composiion comprising an sgonist celpound

ide=utified by the mefhod and a phar ically acceptable excipi i another ait ive, the
iuveation provides s wethed of treatiug a disease or condition associated with deereased expression of
foacticnal GCREC, comprising sdministering to a patient in need of such troatinznt the composition.
Additionally, the invention pivvides a method for screening a cornpound for sifectiveness as
an autagouist of a polypeptide sefected from the group consisting of ) a polypeptide comprising the.
arnin acid sequence of SEQ 1D NG:1, b  pulypeptide comnprising o namrally ocourring amine acid
sequence at lnast 30% identical to the amino acid sequence of SBQ II> NO:1, c) & bislopically active
Fragmeat of s polyp=plide having the amino acid sequouss of SEQID NO:1, and d) an immunogsnic
fragment of 2 polypeptide having the amino acid sequence of SEQID NO:1. The method comprises
a) expouing u sample comprising the polypeptide 1o 2 compound, and b} dutecting antagonist activity in

€
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the sample. In ane altermative, the invention provides & compasition sonrising an antaponjst
compoind identified by the method and a pharmaceutically acceptable excipient. I anothcr
aliezpative, the mvention provides a method of ireating a disease o1 condjtion asscciated with,
overexpression of futictivnal GCREC, compristiz administering o a paticst in aced of such trealinent
the compositien.

“The fnvvention forther provides a method of screening for a compound that specifically binds to
a polypeptide selected from the gronp conssting of a) a polypeptide comprising the amino acid
sequence of SEQ 1D W1, b) a palypeptide comprisiug a paturaily ocourriog amine auid sequope al
least 90% identicz] to the amitio acid sequence of SEQ TD NO:1, <) 2 biologically active fragmentof a
polypeptide having the afnino 4cid sequence of SEQ ID NO:1, and d) an imranegenic fragmsit of 2
polypeptide baving the armino acid scquence of SEG ID NO:1. The mothod comprises a} combining
the polypeptide with. at least one test compound wnder seitabls conditions, and b) detecting binding of
the polypeptide to the test componnd, thereby identifying a compound that specifically binds to the
polypepride.

The inventian forther provides & method of screening for a compound that modulutes the
activity of u polypeptide selecied from the group consisting of 1) a pelypephide comprising the amine
azid sequencs of SEQ ID NQ:1, b} 4 polypeptids comprising a natrally necurring amina acid
sequepes ar Teast 90% ientical to the amine aci@ sequence of SEQ ID NO:1, ¢ a biologically active
fragsuent of a polypeptide having the amino acid sequence of SEQ ID NO:1, and d) an immunogenic

-fragment of a polypeptide having the amino scid sequencs of SEQ ID NO:. The method commpriscs

. a} combining the polypeptide with at lsast one rest corponnd under conditions permissive far the
activity of the polypeptide, b) asssesing the activity of the palypepficle in the presance of the test
compound, and ¢} comparing the activity of the pnlypzp;jda in the presencs of fhe test compond with
the activity of the polypoptide m the ahsence of the test compound, wherein i cliange jn ths activity of
the polypepiide in the prscace of the test compound is indicative of a componund that modulates the
activity of the polypeptide.

The invention furthar provides methods of using G-protein coupled receprors of the inventgon
involved in olfactory and/or taste sensation, biologically active fragmenis thereot (inchuding those
havibg teceplor activity), and amino acid ssquencss having at least 90% sequence identity therswith,
te identify compaunds tat sgonize or antugonize the foregoing moeptor polypeptides. These
compouhds aro useful for modulating, blocking and/ar mimicking specific tastes and/or vdors,

The present invention alzo relates to the use of olfactory andfor taste recepiors of the
invention, bielogically active fragments thereof (including those haviug receptor aotivity), and
polypeptides having at lsast 30% seqnence identity therewith, in combination. with one or moze vther

alfactory and/or tasts reseptor polypeptides, to identity a compound or plurulity of compoupds fhat

¢
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modulate, mimic, andfor block a specific olfactory and/or tasie sensation,

The invention also relates to cells that express an olfactory or taste receptoes polypeptide of the
invention, a bislogicelly sctive fragment thereof (including those having raceptor activity), or a
polypeptide having at feast 90% sequence identity thesewith, and the use of such cells in cell-based
sereens 1o idenfify molecyles that paedulare, mimie, andior block spacific alfactory or taste sznsations.

Still further, the invention telates to a cell that co-expresses at [east one olfactory o tasts G-
protein coupled receptor polypeptide of the invention, and a {3-protsin, and optionally one or mors olhsr
oifurtory and/ot tasle G-protein ceupled recepror polypeptides, and the usc of sich a ool in seroens ta
identify moleculss that modulats, miteic, aadior block specific olfactory and/or taste sensations.

The lveatioh further provides a methed for screening a compannd for effectiveness in
alteging expression of a target polynucleatide, whetein said target polymucleatide coniprises the
polynucleotide sequence of SEQ ID NO:Z, the method coprprising a) exposing s sample comprising
the target polymucleotide to a compound, amd b) detecting altered expression of the rarget
polymiclectide,

The invention further provides a inethod far assessing toxierty of a test compound, said
method comprising 1} treating a biological sample coptaining naslejs acids with the test compousnd; b}
hybridizing the mcleic acids of the freated binlogical sample with.a prabe comprisiug =t least 20
conaguons oucleolides of a polymmcleotide selected from the grovp consisting of i) & polynuclectide
comprising the pelynucleotide sequense of SBQ D NO:2, H) a polynucleotide comprising a naturally

pocngring palynucleotide sequence at least 90% identical to the pol Jeotid of SEQ ID

q

ND:2,1i7) a polynucleotide having a sequence complementary to i), 1v) a polynucleatids complementary

to the polymucleotide of i), and v) an RINA equivalent of i3-iv). Hybridization occurs under ¢

whereby a specitic hybridization complex is fornied between said probe und a tmgsi polysucleotide in
the biolopical samtple, satd tarpet polynuclzotide selected from the group consistmg of 1) u
polytneleatide comprising the polysncleotids sequense of SEQ D NO:, i) a polynuclentide

comprising 2 lly accurrinz polyrucieatide seq at least 90% identical to the polyuucleotide
sequenes of SEQ ID NO:2, i) o polvsclevtide complementary to the pehancleotde of 1), iv) a
polynucleatide complenicniary to the polypucleotide of i), and ¥) an RNA equivalent of D-iv).
Alternatively, the target polymeleotide comprises a fragment of a palynucleotide sequence selocted |
from the group consisting of i)-v) above; ¢) quantifying the amount of hybridization complex; md d)
comparing the amount of hybridization cowmplex in the tzeated biological sampls with the ampont of
bybridization complex in an untrented biological sample, whersin a difference in the amount of
Lybridization complex in the treated bielogical sampls iz indicarive of toxicity of the test compound.

" BRIEF DESCRIPTION OF THE TABLES

1w
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Teble 1 summarizes the nomenclatore for the full length polynucleotide apd polypephde
sequences of the present invention,

Table 2 shows the GenBank identification number and annotation of the nearest GenBank
homolog for polypeptides af the invention. The brobability score for the match betwzen each
pelypeptide and its GenReuk horolog is alko shawn,

Tzble 3 shows structural features uf polypeptide sequences of the invention, nclding
predicted motifs and domains, alony, with the meathods, algerithms, and szarchable datahases used for
analysis of the polypeptides.

Table 4 BLsts the cDNA and/or genoraic DNA fragments wlich were used 1o assemble
polynucloolide sequonces of the invention, along with sclecred fragmeants of the polymelsotide
seqoences,

Teble 5 shows the tools, programs, snd algoritms used to analyze the polvmelectides and
polypeptides of the invention, along with applicable descriptions, refercuces, und threshold paremeices.

DESCRIPTION OF THE INVENTION

Before the present protejns, uncleotide sequences, and methods are descrbed, it is bndertood
that this invention is not mited to the particnlar machines, materials and methods described, a3 these
may vary. Ttis aleo ta he understood thal the tarminology used hersin is for the purpuse of describing
particular entbadinzents euly, and is not intendsd o limit the scope of the present irvention which will
be Jimited only by the appended cluims

J¢ nmst be noted hat as used herein and in the appesded clains, the singulsr fogms “a,” “an,”
aud “the” include ploral reference tnless the conrext clearly dictates otherwise. Thus, for example, a
reterence 1o “a host cell” includes a ploralisy of such host cells, and 4 reference to “an antibody” is a
seference to one or more antibodies and equivalents thereof known to thase skilled in the art, and so
forth.

Unless defined atherwise, sl technical and scieptific termos nsed herein have the sams
meauings 15 couunenly ulerstood by une of urdinary skill in G art to which ihis inveution belengs.
Alihough any machines, materiuls, and methods similar or equivalent to those described herein can be
used 1o prectice or test the present invention, the preferred machines, matexiale and methods ars now
desesibed, All publications mentioned herein are cited for the purpose of describing and disclosing the
cell Luss, protocols, reagents and vectors which are reported [n the publications aud which n.nig-,l:\tbe
used in connection with the invention., Nothing hesein is to be construed »s an admissiog that the

irventiop je not entitled to aniedate such disclosure by viste of prior invention.
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DEFINITIONS

“GCRECT rafers to the amine acid sequences of suhatantially marified GUREL obtained from
any epecios, particlarly 8 mammalian specics, inckiding boving, ovine, porcine, murine, cquinc, snd
homap, and from any source, whether natugal, syothetie, semi-synfhetic, o1 recombinant.

The term “agoaist™ refers to 3 inolestle which intesifics or mirnfcs the biofogical activity of
GCREC. Agonists ey inchrde proteins, nucleic ucids, carhohydrates, small molecules, or any other
campaund or composition. which modnlates the activity of GCREC either by ditectly interacting with
GUREC oz by scting on coprpanents of the bivlogical pathway in which GCREC participates.

An “allelic variant” is an altemative for, of the gene cocoding GCREC. Allelic vatiants may
resull from at lzast one mutation in the nucleic scid sequence and may result in altered nRNAs or in
polypeptides whose stroctyre or function may of may natbe altered. A gene may heve none, one, or
mrany allelic variauts of its natorally cccurring form. Common mutational changes which give rise to
allelic variants are penerally ascibed ta patsral deletions, zdditions, or substinstions of nsclzotides.
Esach of these types of changes mey oecur alone, or in combination with the othere, oue ar mors times
in a given sequence.

“Altered” nueleic acid sequences encoding GCREC include those sequences with deletions,

i jous, or imtions of different pucleotid Iting in a polypeptide the same as GCREC ot a
palypeptide with at least one fonerionat characreristic of GCRRC. Included wirhin this detinicion are

polymorphisms which may or may 1ot be readily detsctable using a particular ofigomicleotide probe of
the polynucleotide encoding GCREC, und improper or unexpected hybridization te allelic vanants, with
a locas viker than the pormal diromosama lecus for the polypuclevtide ssguence excoding GCREC,
The encoded protein may slso he “altered,” and may conlain deletions, inseriions, or substitations of
aming acid residuzs which produce a silent change atd resuft in a functionally squivafent GCREC.
Pelherate amine azid substimtions may be made o the basis of similarity in polarity, chatge, solubility,
Thydrophabicity, hydrephilicity, and/er the amphipathic nurture of the residues, as Jong as the biolagical
or immmnclogical activity of GCREC is retained. For example, negatively chargod apiino acids may
incTods aspartic acid and glutamic acid, and positively charged amino acids way include Iysive and
arginine. Arnine acids with uncharged polar side chains having sitnilar hydrophilicity velues may
include: ssparagine and gintumine; ung serine and threoning, Amine acids with uncharged side chuing
having similar hydrophificity valies may include: lencine, isolencine, and valine; glycine and alanine;
und phenylajanine and tyrusine.

The terms “amiue acid” and “amine aciil ssquence” refer o an oligopeptide, peptide,
palypeptide, ar protein scquence, of a fragment of sny of these, aud o naturslly occurring ar syothetic
molecules. Whese “amino acid sequence” is recited to refer to 2 sequence of a paturally occursing

protein molecule, “amine acid sequence™ and like terms are pot meant to limit fhe amine &cid sequence

12
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1o the eotmplete nutive amine acid sequence assoctated wilh'the recited protein molecule.

“Amplificaton” relutes to the production of edditiongl copies of a nucleic acid sequence.
Amyilification is genorally carricd ont using palymerasc chain reaction (PCR) technologies well known
in the art.

The term “anfagonist™ refers o a plolecule which, inhibits o attepnates the hiolagical activity
of GCREC. Antagonists may fnelude proteine such as amtibodies, nucleic acids, carbohiydrates, small
oleciles, or any other componnd or composition which madnlates the activity of GCREC cither by
directly interacling with GCREC or by acling on components of the biological palirvay in which
GCREC participates.

The term “autibody” refers o infact imemoaoglobulin molecwles as well as o fagroents
thereof, such as Fab, F(ab’ ), and Fy fragments, which are capsble of binding on epitopic deterninant.
Antibodics thit bind GCREC polypeptides can be prepared using intact polypeptides of using
fragnients containing small peptides of intsrest as the immunizing antigen. The polypeptide or
alipapepiide 0zed to ironmpize an apimal (o.p., a Monss, a rat, oF A 1Abbit) can he derived from the
translation of RMA. or syruhesized chemically, and can be conjugated to a cerrier protein it desived.
Commonly used curriers that are chemically coupled to peptides include bovine sorum albumin,
thyroglobulin, and keyhole linwpet hemoeyanin (KLH). The coupled pepride is then nsed to inmmnize
the animal

The term “amtigenic determinant” refers to that region of a malecnle (i.2., an apitopa) that
makes contact with a particnlar anbbody. When a protein or o fragment of a protsin is used o
Immanize a host apimal, oumerous pegions of the protein may induce the production of antihodies
which bind specifically o antigenic determinants {particuler regiotis or three-dinmentional suuctures on
the protein). An antigenic determinant may compete with the intact antigen (j.e., the immunogen ased
ta elicit the inmzune reaponse’ for hinding 1o an antibody.

1L term “aptames™ tefers to u wacleic acid or oligonucieatdes molecnle thit binds to a
specitic molecular targst. Aptamers are derived from an In vitro evolutionary process {e.g., SELEX
(Systetustic Evelution of Ligauds Iry EXpupential Borisluncot). desctibed in ULS, Patcut No,
5,270,163, which selucts for tatpet-specific aptamer sequences from large combinatorial 1ibraties.
Aptamer compositions niay be double-stranded of single-stunded, and may include
decxyribommclzotides, fibonucleatides, nucleotide derivatives, or other mucleotde-like molecuies. The

" imcleatide components of an aptager By have Inodiffed sugar proups (s.g., the 2-OH group of 2
ribopuclentide may be replaced hy 2-F or 2-NIH,), which may inipruve a desired property. e.g..
resistance to puclsases of longey ifefime in blood. Aptamers iay be conjugstad to ather malecules,
.., a bigh mol=enlar waight carrier o glow ckarance of the aptatnet frotn the circulatory system.

Aptamers may be specifienlly cross-linked to their cognate ligands, &.¢., hy photo-activation of a

13
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arogs-linker. {See, e.g., Brody, BN, and L. Gold (2000) . Biateonsof, 14:5-12.)

The term “intrames™ refors to an aptamer which, is expressed in vive. For exampls, a vaccinia

vigus-based RIVA expression systern 1zas been uszd to express specific RINA apiamers at high Jevels
it the cytoplasm of levkocytes (Blind, M. et al. (1999) Prec. Natt Acud. Sci. USA 96:3606-3610).

The texm “spiegelmer” refers to an aptarper whish mehdes L-DNA, L-RNA, or other lefi-
handed nucleatide derivatives ar mclsotide-like prolecules. Aptamers contaiving left-handed
mcleotides wre resistant to degeadation by natorally eccurting euzyines, which normally sct on
substrates ining right-handed onckeotid

The term “anfisense” refers to any composition capable of base-pairing with the “sepse™

{coding) strand of & specific nuckeic acid sequence. Antisenze cornpositions may inchide DINA; KNA;
peptide. pucleic acid (PNAY; olizonucleotides having moditied backbons inkages such as
phospbonothicatss, nethylphosphonates, or benzylphesphoates; alizoumcleotides having nodified
sugar groups suck as 2-ethoxyelhyl sugars or 2-methoxyethoxy sugars: or aliganucleotides having
wodified bases such as 5-methyl cylosine, 2*-deexyuracl, or 7-deaza-2"-deckyguanasine. Anlisense
melecules may be produced by aby method inchiding chemical synthesis o transeription. Once
introduced into a cell, the complementary antisenss molecile base-pairs with 2 naturally occurring.
mcleic acid sequenes praduced by the coll ta foren. duplexes which black either transcription or
translation. The designation “negative” or “minus” cau refer to the antisense strand, and the
designation “positive”™ ar “plus’ can refer to the scoge strand of a reterence DNA molecule,

The term “biologically active”" rcfers to a protein having sirucheral, regelatory, or biochetnical
fizncticns of a namrally oeenrring molecule. Likewiss, “immmunelogically active”™ or “immunagenic”™
refers to the capability of the natmral, recombinaat, er syuthetic GCREC, or of any olipopeptids
thereof, to indyce % specific immune msponse in appropriate animals or cslls and to hind with specitic
antibodies.

“Complemocatary” describes the relationship between two singls-stranded nucleic acid
sequences that anmeal by base-pairing. For example. 5*-AGT-3' pairs with its complement,
3-TCA-5.

A “canpositiok comprising a given polynucleatide sequence™ and 4 “composition coniprising a
given amine acid sequence” refer broadly to any composition containing the given palynuclentide or
amino acid sequence. The compoesition may comprise a dry formulation or an agueous solution,
Comporitions comprising polymicleotide sequences encoding GCREC ot fragments of GCREC may
be employed as hybridization probes. The probes may be stored in freeze-dried form and may be
associated with & stabilizing agent such as & catbohydrate. [n hybridizations, the prabe may be
deployed i an ac'{uaous soluticn contaiting salis (2.2, NaCl), deterzents (o.g.. sodivn dedeey] suifare; )
SDS), and othr components {e.g., Devhardt's sclution, dry milk, selmon sperm DNA, &1¢.).

14
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“Cnnsensus sequence” refers 1o 2 micleic anid seqnence which bas heeo subjected
tepeated DINA sequence analysis to resolve nrcallsd bases, extended using the XL-PCR kit {Apphed
Biosystema, Foster City CA) in the 5" and/or the 3 direction, and resequenced, ot which has been
sagernbled from ons or more overlapping cDNA, EST, of genomic DNA frapments using a comptiter
pragram for fragment. assambly, such as the GELVIEW fragment. assembly system (GG, Madisan
WI) or Fhrap (University of Washingtop, Seattle WA). Some sequepces have heen both extentled
und asszmbled to produces the conscnsus sequence. ‘

“Canservative amino acid substitutions™ are those substitutions that arc predicted to loast
interfere with the properties of the eriginal protein, i.e., the structure and especially the function, of the
protein is conserved apd ot sienificantly changed by snch subsrirations. The table below shows amino
acids which may be substituted for ah original amine acid in @ protein and which are regarded as

conservative amino acid substitutions.

Original Residue Conservative Substitution
Ala Gly, Sor

Arg Hig, Lys

Agn Asp. Gln, His

Asp Asu, Glu

Cys Ala, Ser

Gin Asn, Glu, His

Gl Asp, Gl His

Gly Ala

His . Asn, Arg, Gin, Glu

e Len, Val

Leu Ik, Val

Lys Arg, Glo, Gln

Met Lew, De

Fhe Hig, Met, Len, Trp, Tyr
Ser Cys, Thr

Thr Ser, Vat

Tip The, TyT

Tyr His, Fhe, Tip

Wal 1le, Lew, Thr

Couservative amine acid substitubions generally maintain (s) ihe structure of (e polypeptids
backbone in the area of the substitution, for example, as a beta sheet or alpha belical sonformation,
(b) the chargs or hydrophobicity of the molecule &t the sitc of the substitution, and/or (c) the buik of
the side chain.

A “delztion” refers to 4 change in the aming acid ot nuclsotide sequence that results in the
absence of obe or more amine acid residues ot necleotides,

The torm “derivative” refers 1o a chemically modificd polymicleatide or polypeptids.
Chermlcal modifications of a pelymicleotide can includs, for exarnple, replacamnent of ydrogen by an

15
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alkyl, acyl, bydmay, or apaina group. A denvabive polyruclentide eicodes 2 polypeptide which retaims
at least one biological or immunelogics] function of the patuga] molecole. A derivative polypeptide is
oDe moditied by glycosylation, pegylution, or any sinilar process thut retiins at loast ons biological or
immunalopical fanction of the polypeptide from which it was defivod.

A “dutectable Tabei” refers w a roponier molecule or enzyne it is capable uf penerating a
measurahls signal and is eovalently or noncevalently joined to a polynuclentide or polypeptide.

“Differential sxprassiou” refers to increassd or upregalated; or decreased, downregulitod, ot
ubsent gone or profein cxpression, determined hy comparing at east twe different samples. Such
<omparisons may be carried out between, for example, # treated and an unbcated samnplke, or a
diseased and a narmal sample.

“Exon shnffling” refers to the recombination of differant coding regions (exons). Sioce an
eXon may reprasent a stuctural or functione! donusgn of the encoded protein, nsw proteins may be
assepbled through the novel reassortiment of stable svhstructuces, fhus allowing acceleration of the
evolution of iew protein fenctions.

A “tragment” is 2 unique porion of GCREL of the polynuclectide encoding GCREC which is
identical in sequencs ta but shorter in lensth then the parent sequence. A frapment may comprise up
to the entire lepgih, of the defined scqueyce, minis one pucleatidefamino acid residue. For example, a
fragment may comprise from 5 1o 1000 contiguons nucleotides or amino acid residves. A fragment
used &8 & probe, ptimer, antigen, therapeutic molecul
16, 20, 15, 30, 40, 50, 66, 75, 100, 150, 250 or at least 500 contignous ancleotides ar amino acid

ot for otlier purp may be at least 5, 10, 15,

residues in lsngth. Fragments may be proferentially selected from cortain regions of a mokecule. For -
example, a polypentide fragment may compriss a cervain length of contiguous aming acids seloctzd
from the fust 250 or 300 amino acids (or ficst 25% or 50%) of 8 polypeptide as shown i a certain
defincd scquence. Clearly these lengths are exemplary, and any length thut is supported by the
specification, inchiding the Sequance Jisting, tables, and figures, may be encampasssd by the preseat
ernbodiments.

A fragment of SEQ ID NO:2 comprises a region of unique polynucleotids sequence that
specifically identifies SEQ D N2, for exarple, as distinct from any ather ssquence in the genome
from which the fragment was obtained. A Jragment of SEQ 1D NO-2 ks usefi], Ior example, in
Lybridization and amplification technelogies and in analogeus methods that distinguish SEQ ID NO:2
from related polyhuckotide sequences. The precisc length of 2 fragment of STQ 1D NO2 and the
tepion of SEQ ID NG:2 to which the fraginsnt enrresponds ate routinely determingble by one of
ordinary skillin the arr based on the intended purpase far the frapment.

A friogiment of SEQ IR NO:1 js eneoded by a fragment of SEQ ID NQ:2. A fragnsent of
SEQ ID NO: ] comprises a region of unigue aming acid sequence that specifically identifies SEQ I

16



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

35

(98) JP 2004-531204 A 2004.10.14

W 02729161 POTIUSOLAZL

NO:1. For exemple, a fragment of SEG ID NO:1 is useful as s immunogenic peptide for the
development of wlibodies that specifically recognize SEQ ID NO:L. The precise Jaugth of a fragment
of SEQ 1D NG: 1 and the repion of SEQ ID MO:1 to which the irapment corrosponds are routincly
determinable by one of apdinezy skill in the art based on the intended priposs for the fragment

A 4ol lengh” polynucleatids sequence is one containing at least 4 translatinn itiation endon,
(2.3, methicnine) foliowed by an open reading frame and a transhation termination codon. A "full
lengih” palynucleotide sequence eheodes a “fall length” palypeptide seqnence.

“Homology” refers to sequence siilanty of, interchangeshly. sequetce idsnlity, bet@esn two
or mors pelytncleatide sequences or tva or moze polypeptide sequences,

The terans “pexeent identivy” and “% identity,” as applied i polynucleotide scquences, refet to
the percentage of residne matches between at Jeast Bwo polynucleotide sequences aligned nsing &
standesdized algorithm. Such an algorithm roxy inscit, in @ stwdardized sud reproducible way, gaps in

the sequences being compared i order 1o optingsize all betwesn two and theratore

achieve a more meaningfui comparison of the two requences,

Percent identity between palynucleotide sequences may be determined using the defaslt
patametess of the CLUSTAL ¥ algenthm as incorporated into the MEGALIGN version 3.12=
sequence alipnment program, This progran: is part of the LASERGENE software package, a suite of
okecular bivlogical analysie programs (DNASTAR, Madison WL C'LUSTAL V is described in
Higgins, D.G. and PM. Sharp (1989) CABIOS 5:131-153 and i Higgins, D.G. et al. (1692} CABIOS
8:189-191. For pairwise alignments of polynucleatide sequenpces, (he default parameters aie ot as
follows: Kinple=2, gap penajty=1, window=4, and “diagonals saved™=4, The “weighted” residue
weight table is selected as the defanit. Percent identity is teported by CLUSTAL V as the “percem
similarity” between aligned pelymcleotide sequences.

AMernagvely, a suitz of commonly bzed ang freely available scquence cofnparison algorithms
is pravided by the National Center for Biotechnology Intormation {NCBI) Basic Local Alighinent
Search Tool (BLAST) {Alschol, SF, et al. (1990) J. Mol. Bial. 215:403-410), which is availahle from
several sources, inchiding e MCBL, Bethesda, MD. aud vu (e Intoruw, at
htip:fwwse.nebinlineh gow/BLAST/, The BLAST software suite includes various sequence ahalysis
programs including “blastn,” that is used to abgr a known polynuclentide sequencs with other
polymeclkatide gequences from a variety of databeses. Also avuilable is a tool called "BLAST 2

Sequences™ that js used for dirsar pairwiss comparison of two mucleotide seq) . “BLAST 2
Sequences” can be accessed and used interactively at http:/fwvew nobi.nbm nih.govigerfbi2 hunl  The
“BLAST 2 Sequences” tool can bz used for both blastn and blastp (discussed below). BLAST
proprams are commonly used with gap and other parameters set to dofeult settings. For example, to

compare two nucleetids scquonces, ane may uss blusto with the “BLAST 2 Sequences’™ toel Version.
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2.0.12 (Apnil-21-20007 set at. default paraneters. Such defanlt parameters may be, for example:

Mairiz: BLOSUMG2

Reward for marck: 1

LPengity for mismatch: -2

Open Gap: 5 and Extension Gap: 2 penalties

Gap x drep-off: 50

Expect: 10

Word Size: 11

Filter: on

Percent jdentity may be megsured over the leugth of an cotire defined sequebce, for example,
as detined by o particular SEC) ID number, or may be measured over a shorter length, for exurmple,
over the Tength of & frajunent teken from a larger, defined sequence, for instance, a fragnoent of at
Yoast 20, at least 30, at least 40, at Ivust 50, at Teast 70, at least 100, or at Icast 200 contignous
nucleptides. Such lenpths are sxemplary only, and it js understood that any fragmeps Jength supported
by the sequences shown hersin, in the tables, figures, or Sequence Listing, may be nsed ro degeribe a
Tenigth aver Wlich percenitage identity may be measured.

Tucleic acid sequences that do not show a high degree of identity may navertheless encade
shenilar aning acil s s dug to the oy af the genetic code. Tt s vudeestood tiat chunges

i a nucleic acid saquence can be made using this degeneracy to produce mukiple nucleic acid

. . sequences that all encade sobstantially the sams protain.

The phrases “'percent identity” und “*% identity,” a5 applied to polypeptide sequences, refer to
the percentage of residue matches between at [east two polypeptide sequences aligned using a
standundized algorithm. Methods of polypeptide sequence alignment ers well-krawn. Some alignment
methods take into accaunt conservative aming acid substitutions. Such conservative substitations,
explained inmors detail above, generally preserve the charge and hydrophobicity at the site of’
subssitution, thus pressiviag the structure (and therefore function) of the polypeptide.

Percent identity betwveen polypeptids sequences may be determined using the defoult
patantetess of the CLUSTAL V algorithm s incorporated inte the MEGALIGN version 3.12e
sequence alignment program (described and referenced zhove). For prirwise alignenenis of
polypoplide sequences using CLUSTAL V, the defanlt paraneters ate set as follows: Etuple=1, gap
penaliy=3, window=>5, and “diagonals saved"=5. The PAM25D matrix is selectad as the default
residue weight table. As with polyuclentide sEgninents, the perceat identity is reported by
CLUSTAL V s the “percent similarity” between alighed polypeptide sequence pairs.

Alternatively the NCBY BLAST software sujte may be used. For example, for  pairwise

comparizon of two polypeptide scquences, one may wse the “BLAST 2 Sequences” toel Vorsion

1%
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2.0.12 (April-21-2000) with Wlastp set at dafault paratnetars. Such dsfault parameters may be, far
exaniple:

Metrix: BLOSUMGZ

Open Gap: 11 and Exiension Gap: 1 penalties

Crap x drop-off: S0

Expece: 10

Word Size: 3

Filter: on

Percent ideplity may be measured aver the Jengith of an entire defined polypeptide seqoence,
for exarnple. st defined by a particiziar SEQ) 11 mimber, of maay be measnred over a sharter length,
for example, over fhe longth af a fragment taken fram e Jarger, dofined polypeptide sequesce, for
instance, 2 fragment of at least 15, at least 20, at least 30, at least 40, at lsast 50, at Jeact 70 or at Jleast,
13Q coniguous residues. Such lengths are exeunplary only, and it is uxderstood that any ftagment
length supportzd by the sequences shown herein, in the tables, figires or Sequence Listing, may be
used to degctibe e langth over which percentage identity may be measored.

“Hurnan antificial chromazomes” {HACs) ars linsar microchromossmes which may contain

DNA sequences of about 6 kb to 10 Mb in size and which contain all of the elsments required for

chr ome replication, segregation and

The tern “humanized antibody” refers to am antibody nielecnle in which the amino acid
sequence in the non-antigen binding regions has been alicred so that the antibedy mare closcly
resembles & human anthedy, and stll retains its arfginal binding ahility.

“Hyhridization” rafars to the pracess by which a palymciaatide strand anneals with a
complementary strand through base pairing under defined hybridization conditions. Specitic
bybridization iz an indisotion that two pucleic acid sequenses share a high degrse of coroplementarity.
Specific hybridizatos complezcs forrn under peritissive annealing vonditions and romaiz hybridized
after the “wushing™ step(s). The washing step(s) is particularly important in deteryining the
sirngency of e hybridization process, with mare stringent conditions allowing Jess non-specific
binding, i.e., binding between pairs of mucleic acid strands that are not pe,lfecf.lly roarched, Permissive
conditions for annealing of nuclsie acid ssquences are routinely determainable by one of ordinary skill in
the att apd may be consistent among hybridization experiments, whercas wash conditivns may be
varied umong experiments to achieve the desired stringency, and thercfore hybridization specificity.
Pormissive annealing sonditions acour, for example, at 68°C in the presence of about 6 x S5C, abaut
14 (whi) 5D3, und about 100 zfm] shearad, denatured salraoa sperm DNA.

Generally, stringency of bybridization js exprossed, in purt, with reference to the temperature

under which the wash step 35 caricd out. Such wash temperatures are iypically seleuted ta be about

0
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5“6 to 20°C iwer than ihe thermal melting point {T,,) for the specific seguence gt a defined ionie
strength and pH. The T, is the temperature {under defined ionic strengih and pH) at which J0% of
the tarect soquence hybridizes to a porfoctly matched probe.  An equation for caleulating T, and
condjtions for nuclelc acid hybridization are well known md can be found in Sarobrock, J. et 2l (1959)
Melecujar Clopive: A Laboratopy Mannal, 27 ed., vol. 1-3, Cold Spring Harhor Fress, Phinview NY;
speeifically see voluras 2, chupter 9.

High stringency conditions for hybrzdization between polynucleotides of the present mvention
include wash, copditions of 63°C in the prosence of about 0.2 x S5C and about 0.1% SDS, for 1 heur,
Alteraatively, remaperatures of about 63+C, 60°C, 55°C, or 42°C may bz usad. SSC coacentratien may
be varied from about 0.1 to 2 x 35C, with SDS being prescut at about 8.1%. Typically, blocking
reagents are nsed to hlock ron-specific hybridization, Such blocking reagents include, for instance,
shoared and denatured salmen sperm DA at about 100-200 gg/ml. Organic solvenr, such as
formanide at a concentration of about 35-30% v/v, may 2iso be used under particular circumstances,
such as for RNADINA hybridizations. Useful variations on these wash conditions will be readily
appazent t those of ordinary skill in the art. Hybridization, perticularly under high stringency
conditions, may be suggestive of evelutjonary similurity between the mueleotides. Such similarity is
strongly indicarive of a similar role for the meleotides and their encoded polypeptidss.

The term “hybridization complex” refers 10 a complex formed between two nucleic acid
sequonces by virtue of the formation of hydrogen bands between complementary bases, A
hybridization complex may be: formed in. solution (e.g , Cgt or Ret analysis} ar formed between one
nucleic acid sequence present in solation and anoiber nucleic acid sequence immobilized on « solid
support (¢.g., papet, metmbranes, fillers, chips, ping or glass slides, or any other uppropriate substrate
tor which cells or their nuekeic acids have been fixed).

The wards “ingertion” and “addition” refer to changes in an amine acid or mcleotide
seqUacs (26U ting i the uddition of ope or more aine acid residucs or bocleotides, respeativaly.

“Impmne respopse” can refer to conditions assaciated with inflarorpation, travma, immune
disordess, or infectious vr gowstic disease, vic. Thess cunditions can be dharactetized by expression
of various factors, e.g., cytokines, chemokines, and other signaling melzcules, which muy affect
celluler and systemie defense systems.

An 'imnwnegenic fragment” is a polypeptide or oligopeptide fragment of GCREC which is
capable of eliciting an imumne cespotss when inraduced into a living srganism, for example, a
mammal. The tecm "inmmiegenic fragment” aiso wchudes any polypsptide or oligopeptide fragmeut of
GCREC which is useful ip any of the sptibody production niethads disclosed herein or kKnown in the
aft.

The (=001 “microarray” refers to an arrangemsnt of a plurality of polymucieotides,
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palypepiides, or other chemical compounds o a cubsmate.

The terns “elemont” and “array element” rafor to a polynucizotide, polypeptide, or other
chemical compound having a unique and defined pasition on a microarray.

The term “modhulate™” refers w a change in the activity of GCREC. For example, madulation
I#y cause an incresse or a decreuse in protein activity, binding characteristics, or eny other biological,
funciional, ar immunologicsl propertics of GCREC.

The phrases “nucleic acid” and “nocleic acid sequance™ pafor te a nucleotide, cligomicleotide,
polnmcleatide, or any fragment thereof. These pbrases glso refer to DNA or RNA of genomic or
synthetic origin which may be single-sranded or double-stranded and may reprasent the ssnse of the
antisense sirand, to pepide muclzic acid (PNA), of to any DNA-like or RNA-Eke maierial.

“Opetably linked™ refers to the situation: in which a first sncleic acid seqoence is placed ina
functional relationship with 2 second nucleic ucid sequence.” For instance, o promoter is operably
linked to 4 coding sequence if the promoter affects ths transeription or expression of te coding
sequones, Operably linked DINA sequences may be in close proximiry or contizuous and, where
noCessary to join twe protein coding regions, in the same reading frame.

“Pepiide nucleic acid™ (PNA) refars to an aotisense moleerle or anti-gepe agent which
compriszs an aligenuckotide of t least about 5 nucleotides in length linked te 2 peptide backbone of
amine acid residnes ending in lysine. Tha terminal Iysine confars salubility to rhe composition. PNAs
preferentially bind complementary single stranded DNA or RNA and stop tratsaript elongation, and
may be pegylated to extend their lifespan in the cell.

“Post-transltional modification™ of an GCREC may involve lipidation, glycosylation,

phosphorylation, acetylation, racemization, p iytic ipe, und vther ificutiong know in the

art. Theso processes oy oecor synthetically or iochetmically. Blochenmical modifications will vary
by cell type depending on the ehzymatic milien of GOREC.

“Frobe” refers to nucleic acid sequences encoding GCREC, their complements, of fraghients
thersof, which are nsed to detect identical, allelic or related nueleic acid sequences. Probes are
jsalated oligomicleotides or polynucleotides sttached to a defoutuble labei or reporter molseuls.
Typical Jabels melude radioactive j
are short nucleic acids, usually DMA oliponucleotides, witich may be annealed to a tafgel

pes, ligands, ilami sgents, and epzymes. “Primers”

pol: lzotde by pk ¥ base-paiting. The primer may then be cxtended along the trgst

DMA strasd by 2 DNA polymeruse erwyme. Prituer paits can be used for amplilication (and
jdentiication; of » nucleic acid saq &.g., by the poly chain reaction (PCR).

Frobes apd primess a5 used in the present invention typically comprise #t least 13 contiguous.
teatides of u known seq . 1n order to euhance specificity, longer probes and priivers way also
o enployed, such as probus and pritnets that conprise at loast 20, 25, 30, 440, 50, 60, 70, 84, 90, 100,
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or gt least 130 consecutive nucleondes of the disclosed nocleic acid sequences. Probes and primers
may be considerubly longer than these exaraples, and it is understood that any length supported by the
apecification, including foe tables, fignres, and Sequence Listing, may be ussd,

Metliods for preparing and nsing probes and primers are described in the references, for
#xample Sambronk, I, ot al. (1989} Molecular Cloning: A Laboratery Manual, 2% ed,, vel 1-3, Cold
Spring Harkor Press, Plainview NY; Ausubkel, FM. of al. (1287) Cumrent Pretoce]s in Moleenlar
Binlopy, Gracng Publ Assan. & Wiky-Intersciences, New York INY: Innis, M et al (1990) PCR
Protocols, A Guide ta s apd icatins, Academic Press, San Diego CA. PCR primor palrs
can be derived from a known sequence, for example, by using compuier prograrns intended for that
purpose such as Primer (Version 0.5, 1951, Whitehead Institute for Biomedical Research, Cambridge.
MA).

Oligonuclkeotides for use as primers are sclected wsing software known in the art for such
purpose.  For example, OLIGD £06 saftware is nseful for the selection of PCR primer pairs of up to
100 nuoleotides each, and for the analysis of oligonucleatides and Jarger polynucleatides of vp to 5,000
nrcleotides from an inpat pelynucleotide sequance of up to 32 kilobeses. Similur primer selection
progzams heve incerporated sdditions] fatores for cupanded capabilities. For cxatople, the PrimOU
primer selection program {zvailable fo the yublic from the Gehome Center at University of Texas
Sauth West Medical Cenrer, Daflas TX) i capahle af choosing specific priteers from megahase
gequences and is thus nscful fox desighing pimess on & geoowe-wide scope. The Primer3 pritner
selection program (available to the public from the Whitshead Tnstitute/MIT Center for Genome
Research, Cambridge MA) allows the user to Inpot 2 “mispriming library,” in which sequences to
avoid as primer binding sites are user-specilied. Primer3 is useful, in parsicular, for the selection of
aligonuclzotides for micraarrays. (The source code for the laiter tvo primer selection prograins may
alsn be abthined from their resprctive sources and madified to mect the uses’s specitic needs.) The
PrimeGen program (ovailuble to the public from the UK Human Gegome Mapping Project Resourcs
{Zentre, Cambridge UK) designs primers baged on ruKiple sequencs alignments, therehy allowing
selevtion of prirpers thal hybridize to either fae most conserved or l=ast conserved regiens of aligned
nucleic acid sequences, Henee, this pragram is useful for identificarion of both unique and censerved
cligonucleotides and polynacieotide fragments. I'he oliponucleotides and polynucieotide fragments
identified by any of the abave selection methods ste useful in iyhridization teclmologies, for example,
us PCR. or sequedwing primers, icroarcay eletushils, or specilic probes to identify fully i partially
complerentsry polymicleotides in a sample of nucleic acids. Methads of aligonucleotide selecon urs
ot limited to those described sbove.

A “reconsbinant nucletc acid” is a sequence that is not naturally cconrsing or has a seguence

that is made by an anificial conibination of twa or more otherwise separatud seyments of sequence.
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This artifical coinbination is ofter accomphshed by cherrical synthesis or, more comtioty, by the
antificial manipulatio) of jsolated segtnents of micleie acjds, .., by genetic enginezning techniques.
such a5 these described in Sambrook, supra. "The termn recombinant inchdes tneleic asids that have
bezn altered solsly by addition, swbstitution, or dsletion of a portion af the sucleje acid. Frequently, 2
recoirtbinan nucleic acid may inclode a nuckic acid sequence operably linked o o promoter sequence.
Such a recombinant micleic acid mav be part of a vactor that is used, for axample, o transform a celi.

Alternatively, such recombinant nucleic actds may bo part of a viral vector, ¢.g.. based o1 4
vaceinia virus, that could be wse ta vaccinate 8 mammal wherein the racomnbinant gocleiz acid is
cxpressed, inducing # protective immmusological response in e manmmal

A “regnlatory element™ refers to 2 naclsic acfd requence izsually derived fran: untrasslated
tegions of & gene and includss enhancers, promoters, introns, and 3 and 3’ nntranslated regions
(LITRs). Regulatory elernants interact with host or vikal proteins which control. transcription,
ransiation, or RNA stability.

*“Repotict molceulcs™ are cheinical or biocherical muietics vwsed for labeling a nuclelc ecid,

amino acid, ot antibody. Reporter molecules nclude radionuclides; enzymes; Huorescent,

chemilnminesceont, ar chrenwogenic ageats; aut factors; inhibitors; ic particles; and
other moieting knows i the. art,
An “RNA equivalent,” in reference to a DNA sequence, is composed ot the same linear
of micleatides ws the refe DNA with e ption that all occurronces of

the nitrogenons base thyraine are replaced with vracil, and the sngar hackbone is composed of ribose
instead of deoxyribose.

The term “sample” is nsed in its broadest sense. A sapiple suspected of containing GCREC,
ueleic aclds encoding GCREC, or fragments thereotf may comprise & bodily flvid; an extract frota n
celi, chromosome, organslis, or membrane isolated from a cell; a ceil; gewomic DNA, RNA, or cDNA,
in solution or bound to u substrate; a issue; a tissue priat; etc.

The terms “specific binding” snd “specifienlly binding”’ refer to that interaction batween
protein or poptide and an agonist, an antihody, ap antagonist, 2 small molecule, ar any natural or
synthetie binding composition. The inferaction is dependent npor the presence of a partisular strzofure
af the protain, ¢.g., the antipenic determinant or epitopie, fecoghized by the hinding molecule. For
example, if an antibody is specific for epitope “A,” the presence of a polypaptide compnsing the
cpitope A, or the presence of free unlabeled A. ia & renction containitg free Tobeled A and the
antibady will reduce the amount of taheled A that binds to the antibody.

The term “subsfantially purified” refers to nucleic zeid or amine acid sequences that are
retnoved fram their namral cnviromnent and src isolated of separated, and acw at least 60% free,

preferably at least 75% fiee, and most preferably at Jeast 80% free from other components with
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which thay are naturally asssciated.

A “substitition” sefers to ths replacement of ehe ar more amina acid residues or nucleotides
by different amino acid residues or nucleotides, respeetively.

“Substvute” refers o 2oy suitable igid or seni-rigid suppuort incloding membranes, filters,
chips, slides, wafers, fibers, magnetic or nonmagnetic beads, pels, tubing, plates, polymers,
nnicroparticles and capillates. The sabstrate can have a variety of surface forms, such as walls,
trenches, pins, channels and pores, to which polycleatides or palypoptides ars bound.

A “traniseripl inege” refers o the cullective patten of genc epression by a particular cell
Type or tizsue vnder given conditions &t a given time.

“Transformatian” describes a process hy which exogenous DNA is introduced inta a recipient
cell Transformuian reay ocour under natural or artiticial conditions according to various methods
weil kpown in the art, and may rely on. apy known method for the insertion. of foreign nuclets acid
seqiences intn a prokaryotic ot eukaryotic host cgll. The method for transforibation is selected hased
on the type of host cell being transformed and mosy includs, but is not limited o, bactzrinphage or viral
infection, electroporation, heat shack, lipofection, and purticle bomabardment. The term *transformed
cells” includes stubly tnusformaed colls in which the inscried DNA is capable of replication sither us
an autonomously replicating plasmid ar as part of the host chromozome, as well 28 transiently
rransformed celis which express the ingertad DINA ar RMA for limitad periods of time.

A "ransgenic orggnism,” as used listein, is any organisi, including but not lindted to animalk
and plants, in which one or more of the cells of the organizm contains heterologons nusleic acid
iatroduced by way of luman intervention, such as by ransgonic techriques well known in the art. The
nucleie acid is itraduced into the cell, direcily ar indirectly by introduction into a precursor of the cell,
by way of debberats genetic anipulation, such as by microinjection ot hy tefechon with a
recombinant virus. The tertn gonetic manipulation does not includa classical cross-hreeding, or in vitro
fostilization, but rather is direeted to the Inireduction of a recophinant DNA molecule. The transgenic

oTganistos cottsmplated in accordines with the present invention nchide bacterla, cyanobacteria,

fungi, plants and animals. The isolated DINA of the present invention cin bs introduced into the lost
by methods Inown in the at, for exaraple infection, transfection, transformation ar transconjugation.
Tachniques for transterring the DNA of the presznt invention into such arganiems wre widely kiawn
and provided in refetences such as Sambrook ot al. {1989], sepra.

A “varkut™ ol 2 parliculir nucleic acid suquence s defibed as a micleic acid sequence baving
at least 4G% sequence identity to the particular nuclzie acid sequence over a certain isngth of one of
the nuciede acid sequences vsing blastn with the “BLAST 2 Sequences™ tool Vereion 2.0.9 (May-07-
1899 set at defuult parameters. Such a pair of nucleic acids may show, for exarple, at least S0%, ut
Jonst 0%, atJeast 70%, at least §0%, ul Joast 335, at least 50T, at least 91%, st least 92%, at least
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9325, at Joast F4%, al least 95%, at Jeast 96%. at Teasl 97%, at least IR, ur at least 9% or greater
sequence identity over o cetain defined fength. A varlant may be deseribed o5, for axanple, an
“allelic” (vs defined above), “spilice,” “species,” or “pelymorphic” variant. A splice variatt may buve
significant identity to o raference moleculs, but will ponerally have a grentor or lesser nuinher of
polyuneleotides dus o altervate spicing of exons durng mRNA processing. The cortespunding
polypeptide may possess additional functiona) domains or Jack domains that are present in the
teferonce molecule. Species variants are polynucieotids sequences ihat vary from onw specics to
anoihor. The resutting polypeptides will generally bava stznificant amino acid idantify rolative fo each
othcr, A polymorphic variznt is 4 varistion in the polynucleotide sequeuce of 3 particular genc
benween individuals of 2 given species. Polymearphic variants also may sncompass “single nucleokide
polymerphiams’” (SNPs) in which the polynuclentide sequence varies by one nuclectide base. The
presence of SNPs may be indicative of, for example, a certyin populatian, « disease state, or 2
propensity for a disease state.

A “variant” of a partictlar polypeptide sequence is defined as 2 polypeptide scqueties having
a4t least 40% sequence identity to ihe particular polypepiide cequence over a certain length of one of
the polypeptide sequences using blastp with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
199%) set at detault parameters. Such a pair of polypeptides may show, for exsraple, at least 30%, at
Teast 60, at Jeast 70%, at least $0%, ot least 9%, at Teast 91%, at least 32%, at Jeust 33%, at least
94%, ut least 95%, af least 96%, at Jeast 97 %, at least 98%, ot ot keast $9% or preater sequence
identity over a certajn defined iength of ene of the polypeptides.

THE INVENTION
The invention is based on the discovery of pew buoran G-protein conpled reeeptors (GCREC),
the polynucleotides encoding GCIREC, and the use of these conposilions for the diagn!

or prevention of cell proliferative, nzurslogical, cardinvasenlar, gastrointestinal,
aotoimmune/inflapunatory, und metabolic disorders, and viral infections.

Table 1 sommarizes the nomenclature for the full length palynuclectids and polypeptide
sequences of the invention. Each polypucleotide and its correspanding polypeptide are correlated ta a
single Incyte project jdentification nomber (Incyte Project D). Bach polypeptide seguence is denoted
by both a polypeptide saquence identification onmber (Pelypeptide SEQ ID NO:) and un Tucyie
polypeptide sequence mumber (Incyte Polypeptide ID} g3 shown. Bach polynuclestide sequence je
denotzd bry both a poiymucleotide sequence idcntification number (Palynuclzofide SEQ ID KO aud an

Tucyte po e o q aunher (Incyte. Polynucleotide 1T as shown.
Table 2 shows sequences with hotnolagy 1o tho polypeptides of the invengen as identified by
BLAST analysis rgainst the GenBank proteio (genpept) datebase. Columns 1 aud 2 show the

5
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pulypeptide sequence et fication tumber (Polypeptids SRG D KO and o cutrespopding Incyis
polypepride sequence pamhes (Incye Polypeptide I for polypeptides of the mvention. Column 3
shows the GenBuik identification number (Genbunlk [1} NO:} of the nearest GonBack hornolog.
Column 4 shows the probability scors for the match between =ach polypeptide and is GenBank
homvlog. Colme 5 shows the annotztion of the GenBank homolog zlkeng with relovant vitations
where applicable, 21 of which ara expressly incorporatad by referenca harein,

Table3 shows various siructhural teatures of the polypeptides of the invention. Columns 1 and
2 show the poll idc sequonse identification sumber (SEQ ID NO:) and the corresponding Tneyte

polypeptide scquence mumber {Incyie Polypeptide IDY) for each polypeptide of the invention. Coluin
3 shows the numher of amino acid residuss in sach polypeptide. Coluran 4 shows perential
phosphorylation sites, and colutan 5 shows poteatial glycosylation sites, as detexmined by the MOTIES
progrem of the (HCG sequencs analysis suftware package (Genetics Computer Oroup, Madison W1
Colimn 6 shews amipe &cid residues comprising signature sequences, dewnains, and metifs. Colurnn 7
shows anulgtical methods for protein structureffunclion audysis and in some coses, searchuble
databases to winch ths analytical methods wers applied.

Together, Tables 2 and 3 sumimarize the propertics of polypeptides of the invention. and these
propertias establish that the claimed polypeptides are (-protein conpied receptors. For example, SEQ
1D NO:1 is 56% identical to raurine alfactory receptor C6 (GenBank I g3983374) es deicrmined by
the Basic Local Aliguruent Search Tond (BLAST). {See Table 2.) The BLAST probebility score is
322-90, which indicates the probability of obtaining the observed polypaptids szquerce alignraest by
chance. SEQ ID NO:1 aiso contains 4 7-transmembrane receptor {thodepsin family} dowain as
determined by searching for statistically sipnificant matches in the hidden Markov mode] (HMM)-
based PFAM database of copserved protein family domaivs. (See Table 3.} Data fiom BLIMPS,
MOTIFS, aud PROFILESCAN analyses provide furthur corroborative evidence that SEQ I N(:1 15
an olfactory G-protein coapled receptor. The algorithms and parameters for the anulysis of SEQ ID
N1 sre desaribed jn Teblz 5.

As shown in Tuble 4, the fall length pelynucleatide sequences of the present mvention weie
assembled using cDNA sequences or coding (sxon) sequences derived from genomic DNA, or any
combination of these the 13pes of sequencss. Colurnns 1 and 2 Tist the polynucletide sequence
jdentification mumber (Polynucleotide SEQ T NO:) und the somwssponding Ineyte polymickotide
consehsus seguenes mumber (Tncyte Polynucicotide 13) for each polynucleotide of the invention.
Cohimn 3 shews the length of sach polymucieotide sequence iv basepairs. Columm 4 lists fragments of
the polynuclzatide szquences which are veeful, for example, i hybridization or nmplification
technologles fhat identify SEQ ID IKO:2 or that distinguish betweon SEQ TD KCx2 and related
polynuclentide sequotces. Colamp, 5 shews jdentification nutnbers corresponding fo sDNA
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soguences, coding sequences (exens’ predicted from genomic TINA, andfor scguener asseniblages
cempirised of hoth ¢dDNA aod genomic DNA, These sequences were used o assemble the foll length
polynuclectide sequences of the invention. Columns 6 and 7 of Table 4 show the nuclectide start {5)
and stop (3") positions of the cDNA, abd/or genomic sequesces in column 3 relative to their respeciive
Fal length scquences.

The ideptification purrbets i Colutun 5 of Table 4 way refor spevilically, for example, to
Incyie cDNAs along with their corresponding cDNA Tibraries. Incyte cDNAs for which cDNA,
libraries are not indicated were derived fiom pooled cDNA Iibraties. Alternatively, the identification
mumbegs jy column 5 may refer to GepBank cDNAs or ESTs which contributed to the assembly of the
full length polynuclentide sequences. Aliematively, (be ientification nuwibers i colunn § may wefer
o cading regions predicted by Genscan znalysis of geromic DNA. For example,
GNN.29965515_00000L_032 is the identification number of a Genscan-predicied coding sequence,
with p9963518 being the GenBank identification mmber of the sequence to which Genscan was.
applicd. The G -predicted coding

i\ may have been edited prior to assendbly. (See
Exaraple TV.) In addition, the identification tuinbers in coluran 5 may identify sequences derived from
the ENSEMBL (The Sunger Ceatre, Cambridge, UK) datubuse {i.e., those sequences including the
<desigoation "EMNST"). Alternatively, the identification numbers in cohmn 5 may be denved from the
MNCBE RefSeq Nucleotide Sequence Records Database (e, those sequences including the
designation “NM” or “NT"'} ur the NCE] RefSeq Protein Sequence Records (i ., those sequences
inolnding the desiggation “NP"), Alternatively, the identification pumbers in column 5 may refer to
assenblages of buth cDNA and Geniscan-predicted exons brought together by un “exon stitching™
algorithma. For exumple, FL_YXXXNX_N,_N, FITYT_N_N, represents o “stitched” sequenes in
which XXXXXX is the identification number of the clusier of sequences to which the algoriihm was
applied, and FY¥¥Y is the mamber af.the prediction peverated by the alpavithm, and N, .o if peesent,
represent specific exons that may have beor mantafly edited during annalysis (See Example V).
Alternatively, the identitication tmynbars ip colagun 5 may r=fer io assemblages of sxons brought
together by an “exon-stretching” slgorithin. For example, FLYXXXEX_sAAAAA_gBBBRB_1_Nis the
dentification numiber of & “stretched” sequerce, with XXXXXX being the Incyie project identification
number, £AAAAA being the GenBank identtfication number of the human genamic sequence to which
the “exon-stretching™ algorithm was applied, sBBEES being the GenBank: identification mimber or
MUBE Retleq ideptitication surtaber of dhe pesrnst GenBank pratein honolog, sud N referming to
specific exons (Sez Example V). Ininstinces where a BefSeq sequencs was used as a profein
Lomolog for the “wxon-swetchiug™ alaorithmy, z RelSey identifier {denoted by “NM.™ “NP," vt "NT™)
may be vsed in place of the GeaBank ideatifier (L.e., gBEBRE).

Alternatively, a prefix identifies component eequences that ware hapd-edited, predictad from
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sehuinic BNA sequences, of derved fruu i combination of sequence apalysis methods. The
following Tablke lists examples of compopent sequence prefixes and corresponding sequance analysis
methods associated with the prefixes {see Bxample 1V and Example V).

Prefix Type of analysis and/or examples of programs

w

GNN, GFG, | Exon prediction from. genomic scquences using, for cxample,
ENST GENSCAN (Stanferd University, CA, USA) o1 FGENES
{Computer Gebomics Group, The Sanger Cenire, Cambridge, UK)

GBL Hand-edited unulysis of genomic scguences.
KL Stitched or sretched genomic sequences (see Example V)
Y Full length transeript and exon prediction fren mapping of BST

sequences to the genome. Genore location and EST colposition

date arz combined t predict i exons and resulling anscript.

In some cazes, Incyte: ¢DNA coverage redundant with the sequence coverage shown in

cohumn 5 was obtained to confim the fnal poly ik but the relevant Ircyte

cDXNA identfication numbers are hot shown,
The invention also ehconmpesses GCRES variants. A prefered GOREC vatist s one which
15 Fuas al least sbaot 0%, or albernatively at least about 90%, ar even at Jeast about 93% amino acid
sequence ideptity to the GCREC amino acid sequence, and which containe 4t Jeust ene functional or
structurat churacteristic of GCREC,
The invention also ehcompasses polvhucleotides which encode GCREC. In a particular
einbodinent. the invention ercompasses a palynucleatide sequence camprising fhe seqnence of SEQ
20 D NO2, which encodes GCREC. The polymeleotids sequepes of SEC ID NO:2, as presented in
the Sequence Listing, embraces tho equivalent RINA sequence, wherein cecurrences of the
itrogenous base thymine are replaced with uracil, and the sugar backbone i3 composed of ribose
instead of deoxyribose,
The rvenlion also encompasses a variant of 4 polynucleotide sequence sncoding GCREC. In
25 particular, such a variant. polynuclectide sequence will have at Jeast abont 70%, or altesnatively at least
sbout 85%, or even at Jaact about 95% polymuclentide sequaence identity to the polynucleotide
sequence ehcoding GCREC. A particalar aspect of the invention encompasses 4 vanumt of 2
pulymucleatids sequenes cornising Oie sequence of SEQ D NO:2 which has ar least aboui 7T0%, ar
aliernatively at least sbout $5%, or even at keast sbout $5% polymucleotide saguences identity to the
30 puckeic acid sequence of SEQ D M0D:2. Any ere of the palynuclestide vardants described above can,

encode #n amino acid sequence winch contains at least ons funchionel or structural cheracteristic of
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Tt will be appretiated by those skilled in the art that as a tesull of the degsneracy of the
genetic code, n multitude of polynuclestide sequences encoding GCREC, some bearing minimal
similarity to the polinucleotide sequences of any known and haturally occurring gene, may bo
produced. Thus, the invention comemplates each and every possible vadation of pelymucleotide
sequense that could be made by selecting combinations besed on possible codan choices. These
combrinations are Inade in accordunce with the standard triplet genelic code as applied to the
polynucleatide seyuence of naturally occurring GCREC, and all such vasiations ave to be cousiderad as
being specifically discloged.

Although nucleotide sequences which encade GCREC and its variants are gencrally capable
of hybridizing to the ruclectide sequence of the natorally occurring GCREC under appropriately
selroted conditions of stringency, it uy be advantageous to produce mucleatide sequences encoding
GCREC ar #ts desivatives possessing a substantially ditferent codon usage, e.g., inchision of non-
natorally oconrring eodons. Codons may be selected to increase the rate at which expression of the.
Peptide oceurs ina pariicular prokarystic or sukaryotic host in accordance with the frequency with
which particular codons are utilized by the host. Cther reasons for substuntially altering the nucleotide
sequence encoding GCREC and its derivatives without alteting the encoded amino acid ssquences
include the production of RNA transcripts having more desirable properties, such as a greater half- life,
than transcripts prt;duccd from the naturally eccurring sequence.

The invention lso encempasses production of DNA sequences which encode GCREC and
GUREL derivatives, ot fraginents thereof, entirely by synthetic chermistry. Afier production, the:
synthetic sequence may he inserted into any of the many available expressian vectars and cel) systems
using reagents well known jn the art, Mareover, synthetic chemisiry may be used to introduce
mutations inte a sequence encoding GCREC or any fragment thereof.

Also encompassed by the inventios are palymucleotide soquences that are capable of
hybridizing ta the claitied polynucleatide sequerces, and, jo particular, to those shown in SEQ 1D
NO:2 and fragments thersof under varions conditions of stringsncy. (See, e.g., Wahl, G.M. and S.L.
Berper (1987} Methods Enzymol, 152:389-407; Kimms], AR, (1987) Methods Enzymol, 152:507-511.)
Hybridization conditions, including ennealing and wash conditons, are described ia “Defimtions.”

Methods tor DINA sequencing are well known in the art aud may be used to practice any of
the emhadiments of the nvention. The methods may employ such enzymes 23 the Klenow fragment
of DNA polymerase I, SEQUENASE (IS5 Biocheniical, Cleveland OH), Taq polymerase (Applied
Bivgystems), therinostable T7 polymerase (Amersham Phasmacia Biotech, Piscataway M), or
combinations of polyluerases and proofreading exonucleases such as thoze found in the ELONGASE
amplification systemn (Life Technologies, Gaithesshurg MD). Preferably, sequence preparafion is
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automated with raachines such as the MICROLAP 2200 liquid transter system (T Iamilton; Rend' NV,
PTCI00 thermat cycler (M) Research, Watertown MA) and ABI CATALYST 800 thermal cycler
(Applied Biosystems). Sequencing is then cartied ont using either the ABL 373 or 377 DNA
sequencing system (Applied Biosystems), the MEGABACE 1000 DNA sequencing system
(Molecular Dynaroics, Sunnyvale CA). or othsr systerns known in the at. Ths resulting sequences
are analyzed using a variety of alporithms which are well kbown in the art. (See, ¢.g., Ausubel, EM.
{1997} Short Protocole in Moleenlar Biclopy, Joln Wiley & Sons, New Yok MY, unit 7.7; Meyers.
KA. (1995) Molecular Biology and Biotcchnology, Wiley VCH, New York MY, pp. 856-853.)

The mckic acid sequences sucoding GCREC may be extanded utilizing a partial mcleatide
sequenct and vtipluyiog various PCR-bused weilwsds koows ju e act to deteol apsircain soquences,
such as promaters and regulatory elemsnts. For example, one method which may be employed,
restriction-site I'CR, uses umversal and nested prirners to amphfy unknown sequence from genonic
DMNA within a claning vector. (See, eg., Sarkar, G. (1993) PCR Methads Applic. 2:318-322.)
Another method, mversse PCR, nses primers that extend in divergent directions to amplify vnkaown
sequonee from a circularized template. The emplaie is dexived from restriction fragments comprising
a known gepomic Jocus and surrounding sequepces. (Sec. e.g., Triglia, T. et al. (1988) Nucleic Acids
Res. 16:8186.) A third method, capmre PCR, involves PCR amplification of DNA fragments adjacent
to known sequences i human and yeast artificial chromasome DNA. (Ses, 6.g., Lagerstron, M. et
al. {19917 PCR Mathods Applic. 1:111-119.} Tz this method, nmltiple restriction enzyme digestions and
ligations niay be uzed W insert an engineered double-stranded sequence into a region of wuknown
sequence before performivg PCR. Other methods which may be used to retricve unknown sequences
are known in the art. {See, .., Parker, II. ct al. (1991] Nucleic Acids Res. 19:3055-3060).
Additionally, ops mayase PCR, nested priviers, and PROMOTERFINDER lbraries (Clontzch, Fale
Alte CA) 10 walk pepamic DNA. This procedire avoids the heed ta screen libwaries and is useful in
finding inronfexen junctions. For all PCR-bused methods, primess may be designed using
commercially availabls sofeware, such ns OLIGO 4.06 primer analysts software (Nationat
Bivseiences, Plymouth MIN) or another sppropsiatc program, to be shout 22 to 30 micleotides in kngth,
to have 2 GC content of abayt 50% or niwre, and to ammeal to the templats at temperatures of abaut
68°(LTo T2°C.

‘When screening far full longth cDMAs, it is preferable to use libraries that have boen
size-selecied to include larger cDNAz. In additon, rondom-primed librarics, which often inchuds
sequences cantaining the 5' regions of genes, are preferable for situations in which m olige d(TY
library dous uot yiehl a fuli-length cDNA. Genamic Tbraries may be useful for extension of sequence
into 5’ non-Lranscribed regulatory regions.

Capillary clectrophoresis systers which are comnerciully aveilable may be tsed ta analyze
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e size or copfion the nuclentide sequence of saqﬂr:qci.ng of FCR produeis. Tn particular, capittary
sequepcing may employ flowabk: polyners for electrophotetic sepatation, four different pucleatide-
specific, luser-stimulated fluorescent dyes, and a churge coupled device camar for detection of the
enaitted wavelengths, Cutput/light intensity may be converted to electrical sianal wsing appropriatc
software (2.g., GENGTYFER and SEQUENCE NAVIGATOR, Applied Biosystanis), aud the sulire
procass from Joading of samplss to coraputer avalysis and slectropis date display may be computar
controlled. Capillary siectrophoresis is especially preferabie for sequencing small DNA fragments
which may be present in limited amobnts in a particular sampls.

Tn another embodiment of the invention, polynuslestide sequences or tragrents thereof which
encade GCREC may be cloned in recambinant DNA molecules thar direst axpressior of GCREC, ar
frogiments or fogctional equivalenis Shercof, i appropriate host cells. Due w the mherent deganeracy
af the gepetic code, other DNA sequences which encode substantially the sume or & functionzlly
enuivolend aning acid ssquence may be produeed and wsed 1o express GCREC.

The nucleotide sequences of the preseut invettion cam be engibcered using methods generally -
kmown in the art in order 1o aler GCREC-encoding sequences for a variety of purposes including, but
not limited to, woditication of the cloning, processing, and/or expression of the penc product. TNA
shufiling by random fragmentation and PCR eassembiy of gens fragments and synthetic
oligoancieotides may be used to engmeer the mcleotide sequences, For example, oligomuclectide-
medisted site-directed matagenesis may be used to introduce mutstions that create row testiction
sites, alter glyeosylation patterns, chotige codon prefercnce, produce splice variants, and so forth.

The sucleotides of the preseit invention may be subjected to DNA shutfling techuigues such
as MOLECULARBREEDING (Maxygen Tnc., Santa Clara CA; described in TU.S. Patent No.

5,837 458: Chaug, C.-C. ot al. (1999) Nut. Biotechnel. 17:793-757; Christians, F.C. o al (1999) Mat.
Biotechnol. 17:25%-264; und Cramer, A. et al. {1996) Nat. Biotechnol, 14:315-319} to alier ot improve
the biglopical properties of GUREC, such as its biclogical or enzymatic activity ar it ability to bind to
oot molecules of compounds. DNA shuffling is & process by which a lorary of gene variams is
produced using PCR-medizted recombination of gens fragments, The ¥brary is then subjected to
selection or scresping procedures thet dentify thoss gene variants with the desired properties. These
preferred vasiants may then be: pooled und further subjected to racursive rounds of DNA. shuftfing apd
selection/screening. Thys, genetic diversity Js created through, “artficial” breeding and rapid mwolecular
evohien. For sxample, fragments of a singl gent contidoing random pojig aputations may be
recombined, screened, and then restiffled until the desired properties ate optimized. Alermatively,
fragments of u given pene may be recombined with fragments of homologous ganes in the same pene
frimily, either fror the same. or different specics, therehy maximizing the popetic Siversity of multiple

natarally cccurting genes in a directed and controllable manner.
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In another ombediment, sequences ding GCREE may be syntnesizad, in whoie ot in part,
using chemical methods well Imown in the art. (See, e.g., Caruthers, ML =t al. (1980) Nucleic Acids
Symp. Ser. 7:215-223; und Horn, T. et 1l (1980} Muclzic Acids Symp. Ser. 7:225-232.) Alternatively,
GCREC itself or a fragment thereof may be synthesized using chemical methods. Per example,

pepiids synthesis can he performed using various sclution-phase or solid-phase technigues. (See, e.g.,
Crelghton, T, {1984) Prateing, Structwes and lecniar eities, WH Freetnan, New York IY, pp.
55-60; and Roberge, I.Y. et of. (1995) Science 269:202-204.) Antolnsted synthesls may be aclieved
using the ABL 431A pepride synthesizer (Applied Biosystems). Additionally, the amino acid sequence
of GCREC, or any part thereof, may be altered during dircct synthesis and/or combined with
sequences from other proteins, or any part thereaf, 1o produse & variant polypeptide or a pelypeptide
having u sequence of a naturaily ocourring polypeptids,

The peptide may be substantiully purified by prepatutive high perfonnatce liquid
chromatography. (See, e.g., Chioz, R.M. and F.Z. Regnier (198() Methods Enzymol. 182:3092-421.)
The composition of the synthetic peptides may be confirmed by amino ecid analysiz or by ssquencing.
(See, o.g., Creiglton, sopra, pp. 28-33.7

In arder te express a blolagieally acive GCREC, the mickotide sequences sncading GCREC
or derivatives thereol may be inserted ino an sppropriate expression vector, ie., @ vector which
contains the necessary elements for transeriptional and iranslational control of the nserted coding
sequenes in a sujtable host. These elements inchide regulatory sequences, such as enhancors,

constirative and inducible promotess, and 5’ and 3’ untranslated regions in fhe vector and in

- polynnclestide sequences encading GCREC. Such elemants may vary in their sttength and specifizity.

Specific initiation signuls ey afsa be used to achieve more stficient translation of sequonces etcoding
GCREC. Such signuls include the AT initiation codoh and adjuseit sequohess. o.g. te Kozak
sequence. T cases where sequences encoding GOREC amd s iniGation coden and upstream
Tegulatory sequences are inserted into the appropriate expression vector, no additional transcriptional
or translational control signals raay be needed. However, in cases where only coding sequencs, or a
fragment thereot, is inserted, exopenous transiational control signals inchiding an in-frame ATG
initiation. codon should be provided by the vector. Exogenous translational elements and injtiation
coduns may be of varous edgins, both matural aed synthetic. The sfficiency of expression may bs
=xhizueed by the inclusion of enhuncers nppropriate for the perticular host cell system used. (See,
&.8., Schart, D. et al. (1994) Resulrs Probi. Cell Lifter. 20:123-162.)

Methods which are well kuevwn to those skilled in the amt may be used to construst expression
vectots containing sequences sheoding GCRBC and appropriste transsriptional and translationat

contral clements. Thess methods inelude in ¥itra recombinant DNA techpiques, synthetic techniques,

i N

zad n vive genetic . {See, e, k, . et 21 (1089) Moleculer Claning, A
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sbotatary Mamwal, Cold Sprise Harbur Pross, Plaiaview NY, ch 4, 8, ad 16-17; Ansubel, F.M. ot
al (19957 Current Protocals in Molecular Biology, Taho Wiley & Sons, New York NY, ch. 9, 13, and
16.)

A variety of exprassion vector/host systams may be utilized to contain and eXPTess sequUanoss
enceding GCREC. These include, but are not liindted to, microorpsaisms such as bacteria trensformed
with recomnbinant bacteriophage, plasmid, or cosmid DNA expression vectors; yeast ransformed with
yeast expression Vectors; insect cell systeins ifected with viral expression veetors (2., baculovims);
plant cell systers transformed with viral sxpression vecters (e.g., cauliffower mosaic virus, CuMV, or
tobacco mosaic viros, TMY) or with baclerial expression vectors (c.g., Ti of pBR322 plasmids); or
auitnal cell systems. (See, e.g., Sambrook, supra; Ausubel, supra; Van Hecke, G. and §5.M. Schuester
(19897 T. Biol. Chem. 264:3503-550%; Epgethard, BE et al {1994) Proc. Natl. Acad. S¢i, US4
98:3224-3217: Sandig, V. et al. (1996) Honw Gene Ther. 7:1937-1945; Takamatsu, . (1987) EMBC
T 6:307-311; The MeGraw Hill Yearhook of Science end Techtiology (1992) McGraw Hill, New
York NY, pp. 191-196; Logan, 1. ond T. Sheak (1984) Proc. Natl Acad. Sci. USA 81:3655-3659,; aud
Hirrington, I.J. et al (1997) Nat. Genet. 15:345.355.) Expressien vectors derived from retmoviruses,
adenovireses, or herpes or vaccinia viruses, or from vaniowe bacterisl plesmids, may be used for
delivery of hucleotide sequences to the tarpeted organ, tiseue, or cell population. (See, c.g., Di Nicola,
M. ot at. (1998) Cancer Gon. Ther. 5{63:350-356; Yn, M. et al (1993} Proc. Natl. Acad. Sci. USA
90(13):4340-6344; Buller, R.M. et ek (1933) Narurs 317(6040):313-815; MeGregor, DUF. et &) (1994)
Mol Imrmurol. 31(3):219-226; and Verma, 1.M. and N.-Samia [1997) Nature 389:239-242.) The
invention is not Fmited by the hast coll smployed.

It bacterial systeoos, 4 mmber of cloning and expression vectars mey be sclected depending
upon the use intended for polymicleatide sequences encoding GCREC. For example, routine cloking,
subeloning, and prapagation of pelymwecientide sequences enceding FCREC cau be achieved using &
rxalifunctional B, colf vector such as PELUESCRIPT (Stratagenie, La Jolla CA) or PSPORTL
plasmid (I.ife Technologies). Lipation of sequences encoding GCREC into the vector’s multipls

cloning site distupts the 7acZ gene, sllowing a colorimetric screening procedure for identificution of
transformed bacieria coptaining tecombinant moleenles. Ir addition, these veciors may be nseful for
in vitro trauseription, dideoxy sequencing, singlo strand rescue with helper phage, and creation of
nestad deletions iy the cloned sequence. (Ses, ¢.g., Van Heeks, G. and S.M. Schuster {1989} I. Bicl.
Chem. 264:5503-5500.) When Jarge quantities of GCREC are heeded, c.g. for the production of
antibodies, vectors which direct high Jevel cxpression of GCREC may be used. For sxample, vectors
cottulbing the strong, inducihle SP6 or T7 bucteriophage pramster may be nsed.

“Yeast expression systeme may be used for production of GCREC. A mumiber of vectors

comtsining constitutive or inducible promaters, such as alphs Factar, aleoho] oxidase, and PGH

33



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

20

25

(115)

W 02729161 POTIUSOLAZL

[renaters, may be used in the yeost Saccharomyces sersvisizs ar Fighia pastaris. In addition, stch
woctors direct sither the secretion or iniracellvlar retention of expressed proteins and suable futsgration
of foreign sequences into the host genooe for stable propagation. (See, e.g., Ausubel, 1995, supru,
Bitter, G.A. et al. (1587) Methods Euzynwl. 153:516-544; and Scorer, C.A. 2t al. (1994)
Rio/Technology 12:181-184.)

Flant systems may alsa be used for expression of GUREC. Transcription of sequences
encading GCREC may be driven by vital premotess, e.g., the 355 and 195 promoters of CaMV nsed
alope or in combination with the oiega lesder souence Teoun TMY (Takamatsu, I, (1987 EMBQ T,
6:307-311). Alernatively, plant prometers such as the smatl subunit of RITBISCO or heat shock
promoters may be used. (See, e.g., Coruzal, G 2t al (LR84) EMBO J. 3:1671-1680; Brogliz, B. ot al.
(1584) Science 224:838-843; and Winter, 1. et al. {2991) Results Probl. Cell Differ. 17:85-105.) These
coiistructs can be ibtroduced inta plant calls by direet DNA transformation or pathoper-mediated
transfection. (See, ¢.g., The McGraw Hill Yearbook of Scisnes and Techunlogy (1992 McGraw Hill,
New York XY, pp. 101-196.)

Tn mamimalian cells, a number of virul-based expression systems may be utilized. In cases
where an adenovirus is used 2z an expression voctor, scquences encoding GCOREC may be ligated into
2n adenovirus transetdption/ranslation comples consisting of the late promoter and tripartite leader
sequence. [nsertien in a von-sssential BT or E3 region of the viral gepome may be used to obtain
infective virus swhich expresses GCREC in host cells. (Sce, e.g., Logan, I. and T, Shienk (1984) Proc.
Natl. Acad. Sci USA 81:3655-3659.) In addition, travscription enhancets, such us the Rous sarcoma
virus (R3VY) enliancer, may be vsed ta increase expression in mammalian host eslls. SV40 or BBV-
based vectors may also be used far igh-level protsin exprassion,

Hurnan, artificial chromosones (HACs) may also be employed to deliver licger 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 conveptionsl delivery meidwods (liposomes, polycationic amine pelymers,
oy vesicles) for therapentic pusposes. (See, e.g., Hurtington, I.J. ot al {1997) Mat. Genet, 15:345-
3553

For long tetm production of recombinant proteins in mammalian systerns, stabie expression of
GCREC in cell nes is preferred. For example, sequences encoding GCREC onn be transfermed into
cell lines using expression vectors which may coptain viral origins of replicetion andfor vndogenous
expression elements and  seloclable nrker gene on tie swns o7 on & separate vestor. Follawing the
introduetion of the vector, celle muy be allowed to prow for about 1 to 2 days in enriched media before
being switched 1o selective media. “Lhe purpose of fhe seleciable marker is to conter resistance to 2
seleciive agent, wnd its presence allows growth and recovery of cells which successfolly cxpress the

introduced sequences. Resistant eloges of stably transformed cells inay bo propagatcd using tissue

34

JP 2004-531204 A 2004.10.14



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

10

i5

23

30

(116) JP 2004-531204 A 2004.10.14

W 02729161 POTIUSOLAZL

culture techniques appropriate to the cell type.

Any number of selection systemns may be used to sacover transformed cell Enes, These
jnclude, but ave not limited to, the herpes siplex virs thynaidine 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, 1, et al, (19800 Cell 22:817-823.) Also, antimetabolite, antibioctic, ar
lxetbicide resistance can be used as the basis for selection. For example, dhfi confers resistance to

e Heo copfers reel to the aminoglycosides heompein and G-418; and afs und par

confer resi to chlorsulfi and phosphinotricin acetyltrensferuse, respectively. (See,e.g.,
Wigler, M. =t al. (18800 Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Garapin, F. ct al. (1981)
1. Mol. Biol. 150:1-14.) Additiunal selectable genes bave been described, e.g., opB and Aixi, which
alter cellular requirements for metabolites. (See, &g, Flarmman, 5.C. and R.C. Mulligan {1083) Proe. *
Natl. Aced. Sci. USA 83:8047-8051.) Visible raarkers, &.p., anthasyaning, gresn fhiorescent proteins
(GFP; Clontech), B glicnronidase and jts substrate B-glocurenida, or Tuciferase snd jts substrate
Iuciferin may be used. These markers can be used not only to identify transformeus, but also to
quantify the ameunt of trunsient or stuble protein expression attributable to a specific vector system.
{See, e.g., Rhodes, C.A. (1993} Methods Mol Biol. 55:121-131.) '

Althongh the presence/absence of marker pene cxpression supgests that the pene of interest
is also prosent, the pressiice and expression of the gene may teed to be coofirmed. For example, if
the sequence encoding GCREC is inserted within a roarker gene sequonce, ransfonned cells
containing sequunces encoding GCREC caun be identitied by the zbsence of morker gen= fonction.
Alternatively, a marker gene can be placed in tanden: with » sequence enceding GCREC vnder the
coptrol of a single prowmcter. Expression of the marker geoe in response to indection ot sckeetion
usually indicates expression of the tandemn, pane as well,

In general, host cells that coptain the noclele acid sequence epeoding GCREC and that
exprass GCREC may be identified by a vatiety of procedures know 1o those of skill in the art, These
procedares include, hut are 5ot limited to, DNA-DNA or DNA-RNA Iybridizations, FCR
azoplification, and protein bivassay or inmuroessay techniques which inclide membrane, solution, or
<chip based technologies far te detection andfor quantification of mucleic acid or protein sequences,

Tomenalnpical methods tor detecting and mensuring the expression of GUREC nsing either
specitic polyclonal or monoclonal antibodies arm Xnows. in the art. Exaniples of such techaiques
assays (ELISAs), rdioimm s (RIAS), and

Fluorescence activated cell sorting (FACS). A two-sity, monocional-bused imnipoassay utilizing

.

include enzymz-livked in

monvclunal antbodies resctive W Lwo nan-nterfering epitopes on GOREC is preferred, bt 2
competitive bindmg assay may be employed. These and other assays are well known in the art. (See,

e.g., Hanpton, R. et al. (1990) Serolagica] Methods. a Laborefory Manual, APS Press, St. Pan! MN,
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Sect, IV; Celigen, J.E. et al. (1997} Curgent Fromcols ip Immunnlopy, Greens Fub. Assoriaies and
Wiley-Interscicace, New York MY; and Pound, 1.1, (i998) lmmusochemical Protecols, Homana
Fress, Totowa NI}

A widc vasiety of {abels and conjugation technigqnes are known by those skilled 1n the art apd

maybe used in various pneleic acid and amina acid assays. Means for prodnefng isheled hybeidizarion

ar PCR probes for & related to palynucleotid ding GCREC {nehide

olignlaheling, nick translation, cnd-labeling, or PCR amplificaion wibng a labsled nucleotide.
Alteraatively, the sequences encoding GCREC, or any fragments thercof, may be clonsd mto a vector
for the production of aw inRNA probe. Such vectors are known jp the art, are commercially available,
and may be nged to synthesize RNA probes jn vitta by addition of an approprists RNA polymersse
stich as T7, T3, or 5P6 und labeied nucleotides. Thess procedares may be conducted using a variety
of commercizlly pvailable kits, such as those provided by Amershar: Pharreacia Biotech, Promegn
Madison WT}, und US Biochemical Suitable reperter moleculcs or labels which may be uscd for

vase vl detection fnchude radionuclides, enxymes, fuorescept, chemilumineseent, or chremogenic

apents, as well ag subsivates, cafactoss, inhihitats, magnetic particles, and the like.

Host cells transfortned with micleolide seqitences encoding GCREL may be cultured wnder
conditions suitable far ihe expression aad recavery of the protein from cell culture, The protein
produced by a wansforined cell may be secreled or retsined fucacelularly dependiug on G segueuce
and/for the vector usad, As will be understood by thase of skill in the art, expression vectors containing
pelytclectides which encnde GCREC may be desipned te contain signal sequences which direct
secretion of GCREC through a prokaryotic or enkaryotic cell mexnbrane.

In addition, a host cell strain may be chosen for its ubility zo modulate 2xpression of the
inseried sequunces or to process the expressed protoin in the desired fashion. Such mindifications of
the polypeptide include, but are not Tanited to, scatylation, carbosylation, plycasylation, phosphorylation,
lipidation, and acylation Post-translational processing which cleaves a “prepro” at “pro” forra of the
proteit Ay al2o be used o specify protein tarpating, falding, andfor activity, Differsnt host cells
which have specific cellalar inachiresy aud characteristic mecbauisms for post-traoslational ectivities
(&.8., CHO, Hela, MDUK, HEK293, ahd WI38) are available from the Atnsrican Type Culturo
Callection (ATCC, Manassas VA} and may be chosen to ensure the correct madificution and
processing of the foreign protein.

In another enibodiment of the invention, namyal, modified, or recombinant rucleic acid
sequences encoding GCREC may be kgaled to 2 heterolopons sequence resulting in translation of a
fusion pratein i any of the aforementioned host systenss. For example, a chimeric GCREC protsin
containing 4 heterologous moisty fhat can be recoghized by a commercially availible sntbedy may
facilitate the screening of peptide Lbraries for ivhibitars of GCREC aciivity. Heterologous protein and

kL]
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peptide molcties may also facilitate purification of fusion proteins wsing eommercially available affinity
matrices. Such moieties include, but are not lirnited to, glotathions S-trausferuse (GST), maltose
bieding pratein (MBI, thioredoxin (Trx), calniodulin binding peptide (CRP), 6-His, FLAG, e-mtyc, and
hemaggiutini (114). GST, MBP. Trx, CBP, and 6-1lis enabls purification of their cognate fusion
Troteins on immehilized gintathione, naaltass, phiepylarsine oxides, calmadulin, and metal-chelate. resins,
tespectively. FLAG, c-miyc, und hemagglutinin (HA) enablk innumoaffinity pusification of fusion
Proteins using convmercially available monocktiel and polyclonsl antibodies that specifically recognize
these epitope tags. A fusjon protein may also be enginenred to coptain a proteolytic cloavage site
located hatween the GCREC enseding sequence and the heteralogous protein sequence, so that
GCREC jnay be cleaved away from the heterologaus moiety following porification. Matheds for
fusion protein cxpression and purification are discossed in Ansubel (1995, supra, ¢h. 10). A varicty of
commercislly availble kit may dso be vsed 1o ficilitste expression and puriftention of fusion proteins,
In 2 further embadiment of the invention, synthesis of radiclabeled GCREC may be achicved
in vitro neing the TNT rabhit retionlncyte lysate or wheat perm sxtract sysiem (Promegu). These

sysiems couple trahscription and translation of protein-eoding seq nperably Fated Wil the

¥7, T3, or $P6 promobers. Trunsiution takes place in the presence af a radiolubeled ahino asid
precursor, for example, *S-methioniue,

GCREC of the present invenstiou or fragments thereof tuay be uged to sereen for cowpounds.
that specifically hind to GCREC. At least one and up to a plorality of test compounds may be
sereened for specitic binding to GCREC. Exangples of test compounds jnclode antibodies,
aligonucjeotides, proteins (2. g., receptors), or small molecules.

In ane embodiment, the corpound thus identified is closely related to the nataral ligand of
GCREC, e.g., a ligand or fragment thereof, s natural substrate, a structural or tunctonal minetc, ora
naturs] binding partner. (See, e.g., Coligan, J.E. &t al. (1991) Current Protocols in Tramunology 102):
Chapter 5.) Siniilarky, the compoutid can be closely related to the natural recaptor to which GCREC
‘binds, or to at least a frapment of the receptor, .2, the ligand binding site. In cither case. the
compownd can be rationally designed vsing known technigues. Ta ene embodinent, screcning for
these compounds ivolves preducing appropridte cells which sxpiess GCREC, withet 45 a setretod
protein of on the cell membrone. Preferred cells inchnde cslls from muranials, yeast, Drosophils, or B,
coli. Cells sxpressing GCREC or cell membrane fractions which contain GCREC wre then contacied
1, of inhihition of activity of sither GCREC or the

with a test ipound and binding,
compound is analyzed.

An assay may sitply t=st bipding of a t=st compovnd to the polypeptide, wherein bindiog is
detectad by 2 fleorophore, tadivisotope, enzyre conjugate, or other detectable label. For example, the
assay may commprise the sieps of combining at least one test compound with GCREC, gither in solation

kn)
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o affived to 2 solid support, and detecting the binding of GCREC to the compound. Alterpatively, the
assay may detect or measure binding of a test compound in the prasence of a labeled competitor,
Additonally, the assay may bo carricd out using cell-fres proparations, chemical lbraries, or natral
product mixtures, and fhe test cotnpound(s) may be free in solutiop or affixed to a salid support.

GCREL of the present invention ot fragments theteof inay be used o screen for compounds
that modulate the activity of GCREC. Such coinpounds may include agonists, antagonists, or partial or
inverse agonists. In one embodiment, an assay 14 perfortied under conditions permissive for GCREC
activity, wherein GCREC is combined with al least one test compoand, and the activity of GCREC in
ha presence of a test compound is coraparad with the acrivity of GCREC in the absauce of the sest
coropanud, A changs in the sctivity of GCREC in the prosence of the test compowid Js indicative of &
zamponnd that modulates the activity of GCREC. Alternatively, a test compound is combined with an
it ¥iro or cell-fiee system comprising GCREC under cobditions suifable for GCREC setivity, snd the
assay {5 perfarmed. In sither of these assays, a tost compound which modulates the zcivity of
GCREC may do sa indirectly and nesd not come in divect contact with, the test compound, A1 [east
one and up 1o a ploralily ot tost compounds may be screched.

In snother embodiment, polymcleatides encoding GCREC or their mervnalizn homologs may
e “kuocked out” in an animal nwodel systern using homologous recombination. in embryonic steme (ES)
cells. Such techniques are well known in the art and are useful for the geveration of anmal models of
fmman disease. (See, ¢.g., US. Patent No. 3,175,383 and ULS. Patent Na. 5,767,337} Far exanapls,
mouse ES cells, such as ths mouse 129/5+] call Tine, are derived fram the early monse embryo and
grown ip colture. The ES cells are trapsformed wifh a vector contaiming the gene of integest distuptad
by o macker gebe, .., Qe heenyein phosphottansferase gene (new; Capecchi, MLR. {1989) Sclence
244:1288-1292), The vector integrates into the corresponding region of the host penome hy
homalogaus recombination. Alernatively, homelegous reconthination takes place nsing the Cre-loxP
syston ta knockout a gene of interest in a Bssne- ar devckopmental stage-specific manner (Marth, J.D.
(1996) Clin. Invest, $7:1959-2002; Wagner, K.1J. et al 11997) Nucleic Acids Res. 25:4323-4330).
Transforted BS ccly are identified and nuicroinjected ivto mouse cell Blastocysts such as thoss from
the C57B1/6 nouse strait, The biastocysts are surgically transferred to pseadopregnant dums, and
the resulting chimeric progeny ure genotyped and bred to produce heterozygous o homozygons
strafns. Transgenic animals thes generated may be tested with potential therapeutic o toxic sgents.

Polynucleotides encoding GCREC may also be manipelated in vitre in BS cells derived from
tunan blastocysts. Hnmnn ES cells have the potential o differentinte o at Jeast vight separate call
lineages imcluding endoderny, mesoderm, and sctodermal cell types. These ccll lineages differentiate
w0, for example, neural calls, hematopoietic lineages, and cardiomyacytes (Thomsa, A &t al.
(1998) Suicuce 282:1143-1147).
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Polymucleotides cnooding GCRBC can also be used to crcate “knockin” brmanized animals
(pigs} or transgenic apimale (mice of rats) to model human disease. ' With knockin technology, a region
of 2 polymuclectide enceding GCREC is injected into apimal BS cells, and the injected saquenee
integrutes into the animal cell genome. Travsformed cells ate injected itto blasuc, and the blasmlas
are inipianted as deseribed above. Transgenic progehy ot inbred lines arc studied and trauted with
potential pharmaceutical apents ta obtain informanen on trearaent af a human disease. Alternatively,
A manmeal mbred to averexpress GCREC, a.g., by socreting GTREC in its milk, may also serve as a
convenient source of that protein (Janne, J. ot al (1998) Biotzchnol. Aunu. Rev, 4:35-74).
THERAPEUTECS

Chemical and styctural similanity, e,z., in the context of sequences and motifs, exists betwetn
regions of GCREC snd G-pronein couplad receptots. Therefors, GCREC appears 1o play a role in cell
proliferative, neurological, cardio lar,-gastroi inal, suto nflaamatory, and mectabolic
disorders, und viral infections. In the treatment of disordars associated with increased GCREC

expression or sctivity, it is desirable (0 decrease the expression or activity of GCREC. In the
treatment of dizsordurs associsted with decreased GCREC exptession of actvity, it is desirable to
increase the exprassion ar activity of GCREC.

Thetefore, in ono embodiment, GCREC or a fragment or detivative thereof may be

- administered to a subject in treat or prevenl a disorder associaied with decreased expression or

activity of GCREC. Examples of such disordors include. but are not Kmited to. a coll praliferative
disurder such as aclinic keralosis, arieriosclerosis, atherusclerosis, bursitis, cinfwosis, hepatitis, mixed
copbective tissue disease (MCTD), myelofibrosis, paroxysral noctumal hemoplabinurie, polyceythemia
vera, psoriasis, primary throrshocytheniia, and cancers including adenocarcinoma, leukemia,
Jymphoma, melanoma, niyelems, sarcona, terstocaroinoma, and, in particalar, cancers of iha adrenal
ghud, bladder, bone, bone martot, biain, breast, cesvix, gall bladder, gauglia, gaswointestinal tract,
heart, kiduey. liver, lung, uscle, ovary, pancreas, parathyrold, pends, prostate, salivary glauds, skin,
spleen, testis, thymws, thymid, and wierss; = neuralogice] disordes such as epilepsy, ischemic
cercbrovascular disease, stoke, cerebral neoplasins, Alzheimer’s disease, Pick's disease,

Huntington’s disease, dementia, Parkinson’s disease and other extrapyramidal disorders, amyotrophic
Tatoral sclerosis aud other motor peuron disorders, progrossive ueural mwscatar awophy, rotiitis
pigmentosa, hereditary ataxias, meltipie sclerosis and other demyelinating diseasas, bacterial and viral
rmeningitis, brain, gbscess, gnbdural :mpyema, epidural abscess, supparative infracranial
thrombophlebits, myclitis and radizulitis, virnl cetitexl nervous system disease, prion disenses including.
kuru, Crewtzfeldt-Takoh dissase, and Gerstmann-Stranssler-Scheinker syndrome, fatal faodlial
insornnia, nutritional and ruetaholic diseascs of the nervous system, nenrofibromatasis, tuberos

hell

sclerosis,

finat hemangiohl asis, encephalotigeminal syndrenie, mental retardation
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and other developmental disorders of the central norvaus sysicm, cercbral palsy, nenroskeletal
disorders, sutoremic nervous system disorders, cranial nerve disorders, spinel cord diseases, muscular
dystraphy and cther nenromuscular disorders, peripheral nervous systetn diserders, dermatomyositis
apd pulymyositis, ieherited, matabolic, endocrine, aud toxic myopathies, mnyasthenta gruvis, periodic
puralysiz, mental diserders inchiling mood, wxisty, and schizophrenic disorders, seasonal atfective
disurder (SAD), akwhesi«, umnesia, catatonia, diabetic neuroprthy, tardive dyskinesia, dystonizs,
paranoid peyehoses, postherpetic nenrlgla, Tourette's disarder, progressive supranucleat palsy,
corticobazal degeneration, and tomilia] frentotetnporal dementis; a cardiovascular disorder such as
arteriovenous fistla, ath Terosis, hyp fon, vasculitis, R &'s disense, ancurysnis, arteried

disseetivns, varioose veins, tromwbophkbits and phlebotluomboszis, vesvular iuots, complicativns of

lysis, balloon angioplasty, vasoular replacement, and coranary artory bypass graft surpery,
conpesfive heart faibire, ischemic hemtldisr_asc, anpina pectoris, myocardial infarction, hypertensive
heart disease, degenerative valvular heart disease, caleific aortie valve stenosis, congenitally bicuspid
aottic valve, mitral annmlar calcification, mitral valve prolapse, dreumatic fever and hevmatic heart
disease, infective endocarditis, nonbacterial thrombotic endocarditis, endocurditis of systemic lopus
eryfiematosus, carcinaid heart disease, curdiomyopathy, myocarditis, pericarditis, neoplastic heurt.
diszase, congenttal heart disease, and lications of cardiac tr: lantaton; A gastrointestinal

disorder such as dysphagia, peptic esophagitis, csophageat spasm, esophageal stricturs, esaphageat
carcinoma, dyspepsia, indigestion, gastrlis, gastiic catcinema, anorexia, nausea, sesis, gestroparesis,
aniral or pyloric edema, abdominal angina, pyrosis, gestroenteritis, intestinal obstruction, infections of
the intestinal itsct, peptic ulcer, cholalithissis, cholecystitis, cholestasis, pancreatitis, pancreatic
carcinoms, biliaty tract disease, hepatitis, hyperbilirubineinia, citthosis, passive congestion of the. liver,
hepatoma, infectious colitis, ulzerative colitis, ulkearative proetitis, Crohn's disease, Whipple's diseass,
Mallary-Weiss syndrome, celonic carcipoma, calopic-obstroetion, itable bowel syndrome, shart

Baweal syndrome, diarthes, constipaton, iutesting] hemozrhage, acqui y

syndrome {AIDS) enteropathy, jaundics, Jispatic encephslopathy, hepatorensl syndrome, hepatic
steatosis, bemochromatosis, Wilson's discase, alpha,-antitrypsin deficicney, Reye’s syndronse, primary

sclerosing, cholangits, liver infarction, portal vein cbstruction and thrombosis, centrilobular

pelinsis hepulfs, hepalic vein firomhaosis, veno~acclisive disease, prosclanpsia, sclampsia, acuts fatry
liver of prepoancy, intrabepatio cholestasts of pregnancy, and hepatic tamots inchuding nodolar
hyperplasias, adenonms, and oarcinomng; an autoinunaaedoflammatory disordar such as acquired
immnnedeficiency syndrome (AIDS), Addison’s disease, adult rospiratory distress syndrome, zllergies,
arkylosing spondylitis, anploidosis, anemia, axthing, atierosclerosis, aitoimmene henolytic anemi,
awteimpnung thyroiditis, sutoimmune polyendocrinapathy-candidiasis-setodermal dystwophy

{ AFECED), bronchitis, cholecystitis, contsct dermatitis, Crohn's dissase, atopic dormatitis,
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dermatomyosiis, disbetes mellims, ernphysama, episodia Jymphopania with Iymphoey
erythroblaztosis fetalis, erythema nodasum, atiophic gastritis, glomercloneplinitis, Goodpastare’s

syndrome, gout, Graves” disease, Hashi "¢ thyraiditis, Tiyper imtable bawel syndrone,
mmmtiple sclerosts, myasthenia gravis, yocardial ot pericapdial inflamnation, ostevarditis,
Osleoporosis, pancreatitis, pelymyositis, psoriusis, Reiter’s syndrome, rheumnatoid arthritis, sclerodarmia,
Sjdigren’s syndrome, sysiemic anaphylaxis, systemic lupus erythematosus, systemic sclerosis,
thrombacytopesic purpura, tkeorative colitis, uveitis, Wernor syndrome, complications of cancer,
bepiodialysis, and extiacatporeal cirenlation, viral, bacteral, fungsl, parasitic, protozesl, wd heliminthic
infections, and wauras; a merabolic disorder such as giabeles, obesity, and osteopoTosis; md an
infection by a viral agent classitied 2s agenovirus, arenaviras, bunyavins, calicisarzs, coronavirs,
fiiavires, hepadnavirus, herpesvirus, flavivirns, orthonyxovirns, parvovicns, papovavius,
paruinyxovirus, picoynavinus, poxvims, reovirus, rotrovirus, rhabdavirus, and tongavinus,

In anofher 2mbndiment, a vector capable of expressing GCREC or a fragiaent or derjvative
thereof may be administered to a sbject 1o treat or provent a disorder associated with decreased
expression or activity of GCREC ineluding, but not limited ta, those described above,

In a furiher embodiment, a composition comprising & substantially punficd GCREC in
confunction with a suitable pharmaceutical carrier may be administered to a subject to treat or pravent
a disorder associated with decreasad expiession or aotivity of GCREC incloding. but not limited to,
thase pravided above.

I till unothier embodiment, np agonist which wodylates the activity of GCREC may be -
administered 0 a subject 1o treat or prevent u disorder associated with decreased sxpression or
activity of GCREC meluding, but not limited tn, thase listed shove.

In a farther embadiment, an antagomst of GCREC may be adniipjstered to a subject to treat

o prevent a disardor iated with i A expression or activity 6f GCREC. Exumples of such
disorders inchide, but are net Linsited to, those cell preliferative, acnrologics], cardiovaseular,

gastrointestinal, aotolmmune/inflanimatory, and metabolic disardors, and viral j i described
abeve. In one aspuct. un antibody which specitically binds GCREC may be uzed directly as an
antugonist or indirectly 28 a targeting or delivery mechanism for bringing a pharmaceutical agent to
cells or tizenes which express GUREC.

In un edditanal enibodi a vector expressing the complemeat of the pelymicleetids

oncoding GCREC tuwy bu aduinislered to # subject 1o frel ot prevent a disorder associated with,
incrcased expression or aciivity of GCREC including, but not Timited to, those described above.

To other embediments, Ay of the prowibs, antagonists, antibodiss, agonists, Y

sequences, of vectors of the invention may be administered in combination with other appropriste

thurapcutic agsuts. Selecrion of the appropriate agents for Wse in combingtion therapy may be made

41



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

2%

n

(123) JP 2004-531204 A 2004.10.14

W 02729161 POTIUSOLAZL

by viie of ordinary skill i e axt, seenpding (s conventional pharmwcevtical principles. The
combinatien of therapeatic sgents may act synergistically to effect the treatment or prevention of the
various disorders described above. Lsing this approach, one may be able to achieve tharapentic
vfficacy with Jower dosages of cach agent, this reducing the potential for advetse sids effects.

Aun antagonist of GCREC may e produced naing methods which are genarally knaws in the
art, In partienlar, purified GCREC may be vsed o produce antibodics ot to soroen libraries of
Dharmaceutical agents to identify those which specifically bind GCREC. Antibodies to GCREC may
also be gencrated nsing methods that sxc well known in the art. Such antibodies may inchide, but are
Dot limited to, polyclonal, monoclonal, chimeric, and single chain antibodies, Fah fragments, and
fragmeprs prochuced by a Fab expreseion libracy. Neotralizing antibodjes (i.e., those which inhibix
dimer formation} are gonerally preforred for thetapeutic use.

For the production of anfibadies, various hosts including gonts, rabbits, rats, roics, bumops, and
others may be bnraewized by injection with GCREC or with iny fragment or oligupeptide thercof
which lws inmmnogehic propertics. Depending on ke host species, various adfuvants may be used 1o
increase immunological response. Such adjuvants inelude, but age not limited to, Freund's, mineral gele

such as aluminnm hydrosdde, and surface active substances such as lysolecithin, pluronio polyals,

. polyaniaps, peptides, oil smulidons, ¥1H, and dinittopheno]. Among adjuvants used in humans, BCG

(bacill; Calmette-Guerin) and Cerynehacteriuie parvam are espocially preferable.
It is preferred that the oligopeptides, peptides, or fragments used to indwce antibodics ta

GUREC have. an amino a2id sequence consisting of at least abont 5 anine acids, and generally will

- consist of at least abont 10 amino acids. It {s alse preforable thot these oligopeptides, peptides, or

tragments are identical ta a portion of the amino acid sequence of the pateral protein, Short stretchies
of GCREC awiun acids tnay be used with those of anoiler pratein, such as X1 H, and antibodies to
the chimeric moleculs may be produced.

Monoclonal antibodies to GCRBC may he prepared weing any technique which provides for
the production of antibody relecules by i <ell Bnzs in cultars. Thess include, but ate nat
limited to, the bybridosns techpigue, the homan B-cell hybridoins teclwiqus, aud the EBY-lybridoma
techuique. (See, e.g., Kohler, G. =t al. (1975) Nature 256:495-497; Kozbor, D. et ab. (1985) J.
Imnmns). Methods 81:31-42; Cote, R.1. et al (1983) Proc. Natl. Acad. Soi. USA 80:2026-2030; and
Cole. .. et al. (1984} Mol. Cpll Bicl. 62:109-120.)

In addizion, techmiques developesd for the production of “chimeric antthodies,” such a5 the

splicing of mouse antihody penes to bumap astibody genes to obtaiy & molseule with appropriate
antigen specificity and biological activity, can be nsed. (Ses, e.g., Morrison, SI. et al. (1984 Proc.
MNatl Acud. Sci. USA 81:6851-6855; Neuberger, M.S. et al. (1984 Nature 312:604-G08; and Tokeda,
S. et al, (1985) Naturs 314:452-454.) Alternativoly, techniques described fur the production of single
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chain antibodies may be adapted, using methods kaowy in die adt, to prodoce SCREC-specific single
chain antibodies. Antibodies with related specificity, but of distinct idiotypic composiliou, may be
penerated by chain shnffling from random combinatorial immunaglebulin librarfes. (See, oz, Burton,
DR (1991) Proc. Nall Acad. Sci. USA 8§:10134-10137.3

Antibodjes may alzo he produced by indncing jn vive production in. the Iymphocyte popilation

ur by screening immonoglobulin libraries or panels of highly specific binding reagenis as disclosed in
thc bterature. {See, ¢.gr., Orlandi, R ef 2l (1989) Proc. Natl. Acad. Sci. USA B6:3833-3837; Winter,
G. et al. ¢19%1) Nawre 349.243-299.)

Antibody fragments which cootain specific hinding sites for GCREC may alse he generated.
For cxampls, such fragments inclrde, but are net limited to, Fiab?, frapmenis produced by pepsin
digestion of the antibady moleenle and Fab fragments generated by reducing the disulfide bridges of
the Fabn2 fragments. Altcibatively, Fub capression librarics may be constructed to allow rapid and
easy identification of monaclonal Fab fragments with the desired speciticity. (See, &.g.. Huse, 'W.D.
et al. (1380} Science 246:1275-1283.)

Various innmmnoassays may be used for scrcening ko identify antibodies buving the desired

speciticity. Mumerous protocals for e assays using either

petitive binding, or imnmno
polyzlonal or menoclenal antibodies with estabfished specificities are well mown tn the art. Such
immunoussays typically involve the measurement of complex formartion berwesn GCREC and ils
specific antibady. A two-site, nionoclonal-based immumaassay utilizing monocional antibodies reactive

- to two non-interfering GCREC epitopes is generally used, but a competitive binding assay may also be
enployed (Poupd, supra).

Various methods such as Scatchard analysis in conjunction with radieimmuncassay wechnigues
may be used (o nssess the aftinity of antibodies for GCREC. Affinity is expressed as an asseciation
constant, K, which is defined as the molar concentration of GCREC-antibody complex divided by the
molae concentrations of frez antigen and free apvibody wnder equilibrium conditions. “The K,

determined for & pregaration of polyclonal antibodies, which are h ous in. their affinities fer
wultipls GCREC epitopes, reprosonts the average uffinity, or avidily, of e wibodies for GCREC.
The X, determine for a p ion of o lonal antibodies, which e ific for a particul

GCREC epitops, represents a true measure of affinity. High-»finity antibody preparations with K,
renging from about 10° to 10> Limole are 1 for use io i vs in which the GCREC-

antibody complex must withstand rigerovs manipulations. Low-affinity autibody preparations witl B,
ranging from sibout 10° to 107 L/mole are prefarred for use it inrm nopurification and similar
procedures wiich eitimately requipe dissociation of GOREC, proferably in active formn, from, the
antibedy (Catty, D. (1988) Antibodics, Yolume I A Practieal Approgch, IRL Press, Washington DC;
Liddell, I.E. and A. Cryer (1991} A Practical Guide to Moaocclonzl Antibodies, John Wiley & Sons,
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New York NY).

The titer and avidity of polyclobat antihody preparations may be farther evalnated o detegmine
the gnalicy and suitability of such preparations for certain downstream applications. 1-;01 exanmple, a
polyclonal antibody preparation contaibing at least 1-2 ing specific antibody/ad, preferably 5-10 mg.
jon of GCREC-antibody
complexes, Procedures for evaluating antibedy specificity, titer, and avidity, and guidelines tor

specific antibody/rl, fs gencrally employed in p

€5 TeQUIring precipi
antibody quality and usage in varions applications, are geperally available. (See, e.g., Catty, supra, and
Coligan et al. gapry )

In another embodiment of the invention, the polynucleotides encoding GCREC, or avy
fragment or complement thereof, may be nsed for therapentic putpased, In one aspect, modifications

of pene expression can be achieved by designing compl 1y scquetices of aoh molecules
(DNA, RNA, PNA, or modified cligomucleatides) 1o the coding or regulatory regions of the pene
eneoding GOCREC. Such technology is well kmovwn in the art, apd antisense oligopucleotides or [arger
frogmocas con be desipned from varicus Jocations along the coding or contrel regions of sequences
encoding GCREC. (Ses, &2, Agrawal, 5., ed. (1996) Antisense Thetapentics, Hiumana Fress k.,
Totewa NF.) b

In therapentic use, any pene delivery system. suitable for introdnetion of the aptisense
sequences jnta appropriate tapget celis can be used. Antisense sequencos can be delivered
intracellulady it the foim of an expression plasmid which, upon transcription, produces 3 sequence -
complementary to at izast a portion of the cellular sequence encoding the turget protein. (Sec, e.g,,
Slater. I.E. et al (1998) I. Allergy Chn. Imnwunol. 102(3%46% 473, and Scanlan, K.J. et al (19935)
9(13):T2ZRR-1296.) Antisense sequences can also be intraduced intracellnlarly throvgh the use of viral
vectors, such as retrovirus and adeno-nssociated virns veotors. (Ser, e.p., Miller, A I3, (1990) Blood
76:271; Ausubel, supra; Uckest, W. and W. Walther (1994} Pharmoacol: Ther. 63(33:323-347.) Other
gene delivery mechapisms inclode bposome-derived systenis, atificial viral eovelopes, and other
systems keown in the art. (See, e.g., Rossi, 11, (1995) Br. Med. Bull. 51(1%217-223; Boado, R.J. et
al. {1998} 1. Pharm. Sci. 87(L1):1308-1315; and Marris, M.C. et al. {1957) Nucleic Acids Res:
25(1432730-2736.)

In another embodiment of the invention, pelynucleatides ancading GCREC may be usad for
sciatic of germline gege therapy. Gene thempy may be performed to (i) correct a genetiv deficicary
{e.g.. in the ciuses of suvere cowbined immunadeficiency (SCMY-XT disease characterized by X-
linked jnheritanee (Cavazzana-Cutva, M. et at. (2000) Science 288.660-672), severe combined
immunodeficiency syndrome associated with an inheriied adenosine deaminase (ADA) deficiency

{Blasse, RM. et al. (1995) Seience 276:475-480; Bordignor, C. ot al (1593) Scisnce 270:470-475),
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cpsiic Abrosis (Fabuer, T et al (1993) Cell 75207-21.6; Cryslal, B.G. et al (1995) Hune Gepe
Therapy 6:643-666; Crystal, B.G. et al. (1995) Huta. Gene Thernpy 6:667-703), talassamias, fapilial
bypescholesistalemia, and hemophtlia resuling frem Factor VI or Factor LX deficiencies (Crystal,
R.G. (1995) Scienee 270:404-410; Verma, LM. and N. Somia (1997) Neture 389:239-242)2, (it)
express & canditionally lethal gene product (s.g., iz the case of cancers which m.:nlt from untegulated
cell proliferation}, or (i) exprees a protein which affords pratection against intracelinjar parasites (=.z.,
Against homan refroviruses, such as human itnmubodeticiency virus (HIV) (Baltimore, D. {1988)
Mature 335:395-396; Pocachln, E. ot al. (1996) Proc. Natl. Acad. Sci. USA. 93:11395-11399),
Lepatitiz B or C virus (HBY, HCVY, fungal purasites, such as Candida albicans and Paracocgidioides
brasitiensis; and protoznsn patasites such as Plasmadinm faleiparam and Trypannsoma emzi). In the

case where a genetic deficlency in GCREC expression or regulation causes discase, the expression of

GCREC from an wppropriate populetion of transduced cells may allaviate the clinjcs] manifestations.

ceused by the gepetie deficiency.

' Tt a forther enibodiment of the inventiou, discascs or disurders caused by deficicucics in
GCREC are treated by ¢ Marmalian exprassi A vactors encoding GCREC and introduneing
these vectors by mechanical means into GCREC-deficiont cells, Mechanical transfer technologies for

use with cells in vivo or ex vitro include () dicect DNA microinjection uto individesl colls, (i) ballistic

goM particle delivery, (il5) lippsome-mediated wransfection, (3v} receptor-mediated gene iransfer, and
() the use of DNA trutsposons {Morgan, R.A. uhd W.F. Anderson {1993) Annu. Rev. Biochem.
62:£91-217; Wics, Z. (1997) C21 91:501-510; Bowday, J-L.. and H. Récipon (1998) Curr. Opin.
Biotechnol. 9:443-4503.

Expression vectors that may he effective for the exprassion of GCREC inchude, bot ave not
limiied to, the PCDNA 3.1, EFITAG, PRCCMV2, PREP. PVAX, PCR2-TOFOTA vectors
(Ievitogen. Carlsbad CA), PCMV-SCRIPT, FCMV-TA(G, PEGSH/PERV (Stratagene, La Jolla CA),
and FTET-OFF, PTET-0W, PTRE2, PTRE2-LUC, PTE-ITYG (Clontech, Palo Alto CA). GCREC
may ba exprassed using {I) a constitatively active promoter, (e.g., from cytomegalovitus (CMV), Roig
sarcoma virus (RSV), SV40 virus, thymidine kiness (TK), or f-actin genes), (i) an inducible promater
(&£, the tefracycline-regulated promoter (Gessen, M. and H. Bujard (1992 Proe, Natl. Acad. Soi.
USA 89:5547-5551; Gossen, M. etal. {1995) Scicnce 268:1766-1769; Rossi, FM.V. and HM. Blay
(1998) Curr. Opin. Biotechnol 9:451-456), commercially available in the T-REX, plasmid (Invitrogen));
the ¢edysope-inducible promoter (available in the plasmids PYGRXR and PTND; Invitiogen): the
FK306/apanycin inducible prototer; or the RU486/mifepristone inducible promoter (Rossi, F.M.V.
and Blus, H.M. mpra)), or (i) a fissue-specific promater or the native promoter of the endagenons
gene encoding QCREC from a nopmal ndividual.

Commercially available Eposoms trapsfortation kits {e.g,, the PERFECT LIPID
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TRANSFECTION KIT, avanlable froim Jovitgen) allow ope wilh ordinary skill in the art fo deliver
polynucteotides to target aells ji cukure and require ninimal sffors to optimize experipoental
parameteds. In the altctnative, wanstormation is performed using the caleium phosphate mcthod
{Grahars, F.L. and A 1. Eb (1973} Virclogy 52:456-467), o1 by clectopotation (Wettnann, E. et &l
(1982) EMBO 1. 1:341-845). The introduction of DNA Lo prmary cells requires madification of these
standardized mamraalian transfection protocsls.

It another oinbeodiment of the invention, diseases or dizorders causcd by genetic defocts with
tospect to GCREC expression. arc treated by constructing a retrovirus vector consisting of (i) the
polymuicleotide cocoding GCREC under the contral of an independent, promoter or the retrovizus Tang
tenuival repeat (LTR) promater, (15) appropriste ENA packoging sigmals, and (i) 2 Rev-responsive
element (RRE) aloug with additiovad reqovirus ois-acting RINA sequetices and codihg sequences
requoired for efficient vector propagstion. Reiravims vectors (s.z., PFB ond PEBNEQ] are
commnercially available (Strategenc) and are based on published data (Riviere, L ot al. (L995) Proc.
Natl, Acad. 5ci. USA 92:6733-6737), incorparated by refereuce herein. The vector is propagated in
an appropriate vector preducing cejl linz (VPCL) that expresses on etivelope gene with a tropism for
receptors on the target cells or a promiscuous cnvelope protein such as V8Vg (Armentana, 1. et al,
(1987} 1. Virol. 61:1647-1650; Bender, M A. et al. (1987) . Virol, 61:1630-1646; Adam, M.A. and
AD. Miller (1988) . Virol. 62:3802-3806; Doll, T. er al. {1998 J. Vil 72:8463-8471; Zufferey, R ot
al. (1998} I. Virol. 72:9873-9880). U.S. Fatent No. 5,910,434 to Rige {“Mecthad for ohtaining
retrovirus puckaging cejt lines producing high transducing efficieticy fetravital supernatant™) discloses
a method for obtaining retrovirus packaging cell lines and is hercby incorpotaied by reforence,
Fropagation of 1etroviras vectors, transdnction ot a population of cells (2.g., CD4* T-cells), and the
tenrn of tapsduced cells o a paticut ans procedutes well knowu to persens skifled in the art of gens
therapy uod have been well docurented (Rangs, UL etal. (1997) I. Virol. 71:7020-7029; Bauer, G. =t
. (1997) Blood §9:2230-2267; Bonyhadi, M.L. (1997) J. Virol 71:4707-4716: Ranga, U. et al. (199%]
Proc. Natl Acad. Sel. USA 95:1201-[206; Su, L. (1297) Blood 89:2233-2290).

In the aitcrnative, un adenovims-based gene therapy delivery systam is used to deliver
polynuclentides encoding GUREC o cells which have one ot mote genetic gbnormalities with respect
to the expression of GOREC. The coustructiou and packaging of adenovirus-based vectors are wel|
Tmown o these with ordinary skill in the art. Replication defective ndenovinis vectors have proven to
be versatile for importing penes encoding imomuneregulatory proteins inta intact islets in the pancreas
(Csete, MLE. et ul. {1995) Transplantation 27:263-265). Potentizlly neeful adenoviral vectors are
descibad in U.5. Patert No. 5,707,612 to Armontapo ("Adenovitus veclors for gene therapy™), Ferehy
ivcorparated by referepce. For adenaviral veetnrs, sec also Antinozzi, P A et al. {1999 Anou. Rev.
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Mutr, 19:511-544 and Verma, LM. and N. Samia (1997) Natare 18:389:239-242, hoth incorporated by
Teference hecein.

In another alternative, a herpes-based, gene therapy delivery systaun is nsed to deliver
polymcleotides encoding GCREC to targst celis which have eae or more zenetic sboormalities with
Tespect to the expression of GCREC. The use of herpes simplex vins (HSV)-based vectors may be
espeeisily valuable for introducing GCREC to cells of the central nervous system, for which HSV has
stropism. The copstretion and packaging of berpes-based vectors aze well known to fhose with
ordinary skill in the art. A rephcation-competent herpes simplex virus (HSV) type 1-based vector has
Bbeen wsed io deliver a reporter gene ta the sves of primates (Liu, X. i al. (1999) Exp. Bye Res,
169:385-393). The consteucltion of 2 HSV-1 virus veotor has also been disclosed v detadl in U.S,
Fatent No. 3,504,413 to Deluce {"Herpes simplex. wines strains for gene transfer”), which is hereby
incorporated hy reference. U.5. Patent No. 5,804,413 teaches the use of recombinant HSV dy2
which consists of o genome containing at least cae sXogenous gene to be transfored to a coll under
the control of the appropriste promoater for purposss including huraan gene therapy, Also taught by
his patent are the canstruction and use of recombinant HSV struins deleted for ICP4, 1CP27 mud
ICP22. For H3V vectors, see also Goins, W.F. et al. {19991 1. Virol. 73:519-532 and Xu, H. ct al.
{1994 Dev. Biel 163:152-161, hersby incorporated by reference. The menipulation of cioaed

- herpesvirus sequences, the generation of recambinant virs followiog the transfection of orltple

plastnids containing diffarent sezments of the large harpesvirus gendmes, the growth and propagation
of llerpesvirus, and the infection of cells with herpesviros are tochnigues well known (o those of
ardivary skill in the ast.

In another aliernative, an alphavirss (positive, single-stranded RNA vires} vector is used to
deliver polynucleotides encoding GCREC to target cells. The biolopy of the protatypic alphavirus,
Semliki Forest Virus (SEV), has been stodied estensively and gone transfer vectons have bean based
on the SFV penome (Garoff, H. and K.-F. Li (1998} Carr. Opin. Bictechnol. 9:464-465). During
«dphavirus RNA replicafion, a subgenomic RNA is generated that normally encodes the viral capsid
proteins. This subgenomic RNA replicatcs to higher levels than the full langth genomic RNA,
resnlting i the sverpreduction of capsid proteins relative to the viral proteins with enzymatic sctivity
(... protzase and palymerase). Similasly, insexting the coding sequence for GCREC into the
2lphavirys gepome in place of the capsid-coding tegion results in e production of a Targe number of
GCREC-coding ENAs and the synthesis of high levels of GCREC in vecior wansduced cells. While
wlphavirus infection is typically associated with cell lysis within a fow days, fhe ability to estublish 2
petsisteut ifectivn in hatnster nonnal dney cells (BHE-21) with a veraat of Sindbis virus (SIN)
indicaics that the [ytic replication of xlpkhaviritss can be altered 10 snit the peeds of the gene therapy
application (Drvpa, S.A. ot al {1907 Virology 228:74-83). The wide host Tange of alphaviruses will

i
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sllow the infroduction of GOREC jnto a vapely of cofl types. The specilic tasduetion of a subset of
cells in a population may requirs the corting of eefls priey to transduetion. The metheds of
manipulating infectious cDMA olunes of alphaviruses, performing alphuviras cDNA ad BNA
transfections, and performing alpbavirus infeetions, are wel knosen to ihose with ordinary skill in the
wrt,

Oligonucleotides darived from the transcription initiation site, & £., between shout posiiions -10
tiad +10 fromm Hie start site, muy also be employed tp ithibit gone expression. Similarly, inhibition can
be achicved using tripls helix base-pairing mothodalozy. Tripk helix patring is usefu] becanse it causes
inhibition of the ability of the double helix to open sufficicutly for the binding of polymctasss,
transcription factors, or regulatory molecnlss, Recent therapeoric advances using triplex DNA have
been deseribed in the Gterature. (See, e.g., Gee, IE. et al (1994) in Huber, B.E. and B.1 Carr,
Molecular and Immunologic Approsches, Futura Publishing, Mt. Kisco NY, pp. 163-177.) A
complementary sequence or Aatisense mioleculke may also be designed ta block trunslation of mRNA
by preventivg the transeript from binding to ribosomes.

Ribozymes, enzymatic RIVA molecules, may also be used to catilyze the specific cleavage of
RHN4. The mechanism of ribozyme action involves sequence-specific hybridization of the ribozyme
mokxule to complementary target RNA, followed by endomiclenlytic cleavage. For example,
engineered hanineihead metif ribozyre wolecules may specifically und elficiently catalyze
endonuclealytic cleavage of sequences encoding GOREC.

Specific ibozyme cleavage sites within any potential RNA targst are initially jdentified by
scamning the tarset molecule for fbozyine cleavage sites, incinding the following saquences: GUA,
GUU, and GUC. Cmee identified, short RNA sequences of between 15 and 20 ribonucleotides,
catresponding to the repion of the target gone containing the cloavags site, huay be evaluated for
secondary stiuciral features which mnay render the oligonvcleotide inoperable. The suitability of

candidate targels iy also be

d by testing ibility to hybridization with campl: ¥
oligonuclectides wsing nbonuclease protection assays.

Coinplementary ribanacieic acid molecules and nbozymes of the invention may be prepared
by any method knawn in the art for the synthesis of 1mcleje acid molecules. These include techniqres
for chormeally symthesiziag oligonncleotides such as salid phaze phosphoramidites cliemical sgnthesis.
Alternatively, BNA rolecules may be generatzd by in vitno snd ji ¥ivo transcription of DA

sequenees encading GCREC. Such DNA scquences may be incorporated into a wide variety of
vectors with suitable RNA pelymerase promaters such as T7 or SP6. Altemnatively, these cDNA
constmcts Mat synthezize complententary BN, constitutively or indncibly, can be intracduced inta call
Tines, cells, or Hssues,

RNA molecules may be modified 1o increase intracellulur stabjlity und half-ife. Possible
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modificadions inukede, but are nos findted 1o, e wdditon of unking sequences at the 5” and/or 3”ends
of the moleeule, or the uss of phosphorathioate or 27 O-metyl rather than phosphodiesterase Knkages
within the backbaie of the raclecule. This concept is inbarent in the production of FNAs and can ba
extended ip all of these molecules by the inclusion of noptraditional bases such as inosine, qrepsine.,
and wybutosine, s well as ucetyl-, methyl-, thio-, and similarly modified forms of adenive, cytidive,
guanine, thymins, and uridine which, are not a5 sasily recognized by endopenous endomucleases.

An additiopal erbodirent of the invention ocempasses a methed for screening for &
compuund which is effective in aliering expression of a pelypucleotide epceding GCREC. Compounds

which ray be effective i altering expression of « specific pelyuncleotide may inchide, but are not

timited to, oliganuclzotid 1 i triple helix-forming oligonncleotides,

transoription factors and other polypeptide transcriptional lators, and non-ir lecul
chemyical entities which are capable of interacting with specific polynuclostide sequences, Effcetive
compounds may alter palynucleotide axpression by acting as either inibitors or promoters of
polymmelentide expression. Thus, in the mweatment of disonders associated with jnoreased GCREC
pression or sctivity, a pound which specifically inhibits expression of the polynucleotide
cocoding GCREC may be thecapeutically usetul, nnd in the treatmient of disorders essociuted with

.decteased GCREC expression or activity, 2 compound which specifically promotes expression of the.
polymmeleoride encoding GCREC may he therapentically usaful.

At Jeast one, and up to a plurality, of test compounds may be screened tor effectiveness in
altering expression of a specific polynucleotide. A test compound may be cbtained by any method
commonly known in the art, including chenical modificetion of a cozapovnd known io be effective in

aliering puls leatide expression; selection from an existing, conuuercially-availabk or proprietary

library of datvrally-occiiring ot hon-hatutal chetical compoundz; rational design of o compatmd

based on chemical andfor stroctusal properties of the target polymucleatide; and selection from a
Jibrary of chenical campounds created combiniorially or randomly. A sample cormprising a
polyaucleotide encoding GCREC is exposed to at least one test conipound thus obtained. The sampls
may comprise. for example. an intact or permeabilized csll, or an in vitro cetl-free or recoostiited
hiochemical system. Allerations in the cxpression of a palymrcieotide encoding GCREC are assayed
by any mcthod commonly Kuowi in the art. "Iypically, the expression of a specific nucleotide is

derectad by hybridization with a probe having a nucleatide sz conpl ary to the

P

al the pulyauvletide suwuding GCREC. The awounl uf bybridization muy be quantified, dus foraing
the basis fur 2 comparisen of the expression of the pelypuclcotide beth with and witliont exposure to
ong or more test compounds. Detoction of # change in the expression.of a polynucleotide exposed o

2 test compound indicates that the test compound is effective in altering the expression of the

polypucleatide. A seresn for a compound sffective in altering expression of a specific polynucletide
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cap be carried put, for example, using a Schizosacchaomyees putibe gene expression systein (Atkius,
D. er 2l (19995 115, Patent No. 5,932.435; Avndt, GM. et ol (20007 MNuelsic Acids Res. 2RE15) of 2
Duman cell line such as HeLa cell {Clurke, ML, ot al. (200C) Eiochem. Eiophye. Kes. Coumun.
268:8-13). A particular cribadiment of the present invantion Mvoives soreening o combinatarial library
of oligonucieotides (such as deoxyribonucleotides, ribonucleotides, peptide nucleic acids, end wausdificd
oligonuclaatides) for antisense activity against a specific polypuclectide saquence (Bruice, T.W. et al.
(L9973 U.S. Patent No. 5,686,242, Bruice, T.W. et al. (2000) U.8. Patent No. 6§,022.691).

Many methods for introducing vectors into cells or tissucs are available and equelly suitable
for use in vivo, in vitro, and gx vivo. For ex vivo therapy, veclors may be introduced into stem oclls
taken [rom the atiant and clomally propaguced for mmnlopous wansplant back o that sane padenc
Delivery by transfection, by liposome injections, ot by polyeationic amino pelymers may be achieved
Vsing raothods which are wall known in the art. (Ses, e g, Goldman, CK_ et al {1997) Nat.
Biatechnol. 15:462-466.)

Any of (he therapeutie methods deseribed above may be applicd to any subfect it noed of

such therapy, including, for p fs such. as humans, dags, cuts, cows, horses, rabbits, and

monkavs.
An additional emhodiznent of the mvention relates to the administration of a compusition which

it ') o

generally comprises an active ingredient formulated with a phiag ically aceep

Excipicnis may inchode, for example, sugars, statches, ealluloses, guims, and proteins. Variobs
formulations are commanly known and are horoughly discussad in the latest edition of Reminptons
Pharmacentical Sciencgs (Maack Peblishing, Easton PA). Such compositions may consist of
GCREC, antibodies to GCREC, and mimstics, agonists, antagenists, of inhibitors of GCREC.

The compositions utifized in this iwvention ay be administered by any pvinber of rontes
ncluding, bur not limited to, vral, intrevenous, intramuscolar, ntrs-ariedal, niramedullary, inicatbecal,
Intraventiicular, pulmoniry, transdermal, subcutanecus, intrupzritoneal, intranasal, enteral, topical,
sublingual, or rectal means.

Compositions for pulmanary adretnistration may ba prepared in bquid or &y pawder form.
These itions sre illy aernsolized immediately prior to inhalation by the patient. In the

cose 0f small malecules (e p. traditional Jow melecular weight organic drugs), aepusol delivery of fast-

acting formmlations is well-kpown jn the apt. In the case of macremolecules (e.g, larger peptides apd
proteins), recent devclopmeits in the field of pulmonary delivery via the alveolar region of the Toag
have ensbled the practical delivery of drugs such as insulin to blood circulation (see, e.2., Patton, 1.8,
et al., U.8. Putent MNa. 5,907,848). Pulmonary delivery has the: advantage of administration withomt
neadle injection, and obviates the peed for poteptially tokic penstration enhaticars.

Compositions suitzble foruse i {he imvention. include compesitions wherein, the activa
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Ingredienis arc contained in an effective ameunt (o achieve e inended puspose. The determination
of au effective dose is well within the capability of those skilled in the art,

Specialized forms of compositions ray be prepared for direct infraceliajar dzlivery of
macratiolectles cotoprising GCREC ar fragments thercof. Fot example, liposome proparations
conraining a cefl-imparmedhle macromalecule nizy promare cell fusion and inacellntar delivery of the:
masioninkecule, Alternartively, GCREC or a fragmant theteof muay be joined 1o @ short eationic M-
terminal portion from the HTY Tat-1 protsin. Fusion proteins thna gencratad have been found to
tramsduce into the cclls of all tissues, nclading the brain, in a mouse model system (Schwarze, S.R, ¢t
al. (3999) Seience 285:1569-1572).

For any compound, the therapentically effective dose can be estimated initially either in eell
culture wesays, o.g., of neaplastic cells, or i énimal models such as toice, rats, rabbits, dogs, Niohcys,
orpigs. An opimal model may also be used to determine the appropriate concentration rapge and
route of sdmivistration. Such informazoz can then be used (o determine uscfal doses aud routes for
administration in humzns.

A therapanticaily effective dose jefers to that amouni of active ingredient, for example
GCREC or fragments thereof, antibadies of GUREC, and ageniets, autagoaists or irhibitors of
GCREC, which ansliorates the symptoms or condition. Therapeutic efficacy and toxicity may be
determined by standard pharmaceutical progedures o cell cultuies or with experimental animals, such
8 by calculuting the ET), (Fhe dose therapeutically effective in 509% of the papulation) or LDx, (the
dose lethal ta 50% of the population) statistics. The dose ratio of toxic to therapeutic effects is the
thetapeutic itdex, which can be expressed as the LDg/BD;, ratic. Campositions which exhibit large
therapentic indices are prefecred. The data abtained from cell culture assays and animal stodies are

used o foromlate o range of dosage for buman use. The dosage conutained in such compositivos is

preferably within 2 range of ci il jops that incl the EDy, with Jitle or no toxicity.
The desage varics within this range depending upou the dosage form employed, the sensidvity of the
paticut, avd the routs of administration.

The exact dosage will be determined by the practtioner, it light of factors related to the
subject requiring trsatraent. Dosags and administration are adjustsd 1o 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 stute, the geperal heaith of the subject, the oge, weight, and gender of the

subject, time und frequency of administration, drup combination(s), resction sensitivities, and response

to therapy. Long-acting campositions mmay be adutistered every 3 to 4 days, every week, or
Bbiweekly depending on the half-life and clearance rate of the particular formulation.

Mormal dogage amounts may vary from abont 0.1 ug to 100,000 pg, up to 4 total dose of
about 1 gram, depending apou tbe rovts of adiingstration. Cuidancs as te particular dosages and
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1uetheds of delivery is provided in the litersture and geperally available to practiioners in the art.
Those skilled in the art will ermploy different formulstions for nuclectides than for proteine or their
inhibitors. Similacly, delivery of polymeleatides or polypeptides will be spesific to particular cells,
aonditions, locations, etc.

DIAGNOSTICS

In ancther embodiment, antibodics whic specifically bind GCREC may be used for the
diagnosis of disorders characterized by expressicn of GCREC, or in assays te monitor patients berg
treated with GCREC or agonists, antagonists, of inhibitats of GCREC. Antibodies useful for
diagnostic pucposes moy be prepared in the same manner as deseribed above for therapevtics.
Diagnostie assays for GCREC inclnde metheds which ntilize the antibody and s lubel to detect
GCREC i human body fluids or in extracts of cells or bssucs. The entibodics may be used with or
without modifierdion, and may be lobeled by covalent or non-covalent attachment of & reporter
molecule. A wide variety of fcpon.cr roplecules, several ot which are described abave, are known in
the art and may be veed,

A variety of protocols for measuring GCREC, inchiding EL1SAg, RIAs, and FACS, are
knownin the art and provide a basks for disgnosing allered or abnottual levels of GCREC sxpression.
MNormal or standard valies for GCREC expression ave established by combining body fluide or cell
extracts taken from sorml maumatian subjects, for oxample, buman subjecis, with antibodies 10
GCREC under condittops saitable for complex fozmation. The amornt of stapdard complex farmation
mey be quantitated by varions methods, such as phatometric meaps. CQuantjties of GCREC exprmssed
in subject, contro), snd disease samples from biopsied tissnes ame compared with ibe stavdard values.
Deviation between standard and subject valucs establishes the p for di iug discase.

In snother erubadinient of the irvention, the polynucleatides encoding GCRBU may be used
for dizgnostic purposes. The polynucleatides wlhich may be used inchide oligomncleatide sequenses,
complementary RNA and DMNA wolecukes, and PNAs. The polynucieotides may be used ta dotect
and guantify gene axpression in biopsicd tissues in which expression of GCREC may be corrclated
with distase. The diagnostic assay way be nsod to detennine dbseuce, presence, aud cxoess
exprassion of GCREC, and to monitor regnlation of GCREC lovels during therspentic intervention.

In oxe aspect, hybridization with PCR probes which ars capable of detecting polyunclestide
sequences, including genomic sequences, encoding GCREC or closely related moleculss may be nsed
to jdentify nucleie acid seqnences which encode GCREC. The specificity of the probe, whether it is
nade from i highly specific region, =.g., the 3" 1egulatory rogion, ot from g less specitic rogion, e.g.. a
conserved motf, and the stringency of the hybridization or amplification will d=t=Tmine whether the
probe identifies only matorally occurming sequetves encoding GCREC, allelic viriants, or reluted

SCQUCIRES.
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Prohes may also bauscd for the detection of related sceuences, and may have at least 50%
sequence identity to any of the GCREC encoding sequences. The hybridization probes of the subjsct
invention nay be DINA or RNA and may be dertved from the sequence of SEQ ID NO:2 or from
#envmic sequences iuclading promoters, enhancers, and introps of the GCREC geno.

3 Meaus Jor producing specific hiybridization probes for DMNAs epcoding GEREC include the
cluning of polysucleotide sequences encoding GOREC or GCREC derivatives into vectors for the.

- production of MRINA probes. Such vectors are knowa in the agt, are conmmpercially available, and may
be used to synthesize RNA probes io vitro by means of the uddition of the appropriate RMA
polymerases and the appropriate labsled pucieotides. Hybridization probes may be laheled hy

10 variety of sepurter gruups, for sxaople, by radionnclides such as F or 8, or by suzyinatc kivels,
such as afk.dipe phosphatase coupled to the probe via avidin/biotin coupling systems, and the Tike.

Polynucicotide sequences encading GCREC may be used for the diagnosis of disorders
associated with expression of GCREC. Examples of such disarders inchide, but are not limited to,
ce]! proliferative disorder such as actinic keratosis, artedosclerosis, atherasclernsis, bersitis, cinhosls,

15 hepatitis, mixed connective tissue discase: (MCTD), myclofibrosis, paroxysmal oochzrnal
Lemoglobinuria, polycythemis vera, psoriasis, primary thromboeythemia, and cancers inchuding

inoma, | meh mysloma, sarcoma, Eratocarcmona, and, ia
patticular, cancors of the advenal gland, bladder, bove, bone marrow, brain, breast, cervix, gall bladder,
ganglia, gastrointestingd tract, heart, kidney, liver, ng, muscle, ovary, panoreas, parathyraid, penis,

20 prostate, salivary glands, skin, splece, testis, thymus, thyroid, and uterus; a neurological disorder such
a5 cpilepsy. ischemic cerebrovascular disease, stroke, cersbral neaplasms, Alzheimer's diseass, Pick's
disense, Huntington's discase, demnentis, Parkinson's disense imd other extrapyramidal disorders,
amyotrophic lateral sclerosis and other motar nauran discrdsts, pragressive neoral muscular atraphy,
Tedivitis pigmentosa, hereditary ataxias, multiple sclerosis o other demyelinating diseases, bacterial

25 and viral megingitis, broia abscoss, subdural empyenta, epidural abgcess, suppuraiive intracrnial
thrombophlebitis, myelitis and radiculitis, viral ceatrs] norvous systen diseusa, prion discases including
knru, Crenizfeldi-Takob discasc, and Gerstuann-Stranssler-Schoinker syadrome, fatal famifial

insonia, nuttitional and metabo¥c diseases of the hervous system, seurofibromatosis, tuberons

aclerusis, cersbelloretinal b prioblast is, encephalofrigeminal syndtome, mencal retnrdation
30 and other developmental disorders of the central nervous systen), cersbral palsy, nenroskeletal
disorders, antonomic nervous system disorders, cranial nerve disordoss, spinal cord dissasss, muscular
dystrophy and other neuromuscular disordets, peripheral nervous system disorders, dempatomyositis
and polynyositie, wlirited, metdbolic, endoeriis, and toxic myopathies, myasthenis gravis, perindic

paralysis, mental disordeys including maod, anxicty, and schizophrenic disorders,  atfective

35 disorder (SAD), akathesia, amtesia, catatonia, dizhetic neuropathy, t2rdive dyskinssia, dystonias,
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parasoid psyehoses, postherpetic neuralgia, Touretms's disorder, progressive supranuclear palsy,
corticobasal dsgenoration, and familfal frantotemporal dementia; a cardiovasenlar disorder such as
arteriovenous fistula, etherosclerosis, hypertension, vasculitis, Raynand's disease, aneucysts, atterial
dissections, vacicose veins, thiowbophlebitis and phlebotuwonbosis, vaseular taniors, complications of

thrombelysis, balloon angioplasty, vascular replacement, and coronary artery bypass graft surgery,

gostive heart failore, ischemic beart discase, angina pectaris, myocardial infarction, hyperensive
heart disease, degeperative valvular heart disease, calcitic sortic valve stonosis, congenitally biouspid
aortic valve, mitral apnular ealcificatioy, mitts] velve prolapse, tenmatic fever and thevmatic heart
disease, infective andocarditis, nonb iat thrombotic diis, endocarditis of systenuic Mpus

arylhbematasus, carcinoid heart diseuse, cardiomyopathy, myocarditis, pencarditis, neoplastic heart

disease, congenital heat diseasc, and complications of cardiac transplantation; & gastrointastinal
disorder such us dysphagia, peptic csophagitis, csophageal spasm, esophageal sirictore, csophageal
carcivoma, dyspapsia, Indipestion, pastritls, pastrie carcituina, ahorexia, bulsea, emesis, gastroparesis,
antral or pyloric edema, abdominal angina, pyrosis, gastroemaritis, mestinal abstrueden, infections af
the intestinal trusct, peptic ulcer, cholelithiasis, cholacystitis, chol is, pancreetitis, pancraatie

carcinema, biliary tact disense, hepatitis, hyporbilivubineimia, ciithosis, presive comrcstion of the Liver,
hepntoms, infectious colitis, Ulcerative colitis, ulcetative proctitis, Crohn's diszase, Whipplz's discase;
Mallory-Weiss syndrome, colonic carcinama, calanic ahstmerian, jrritablie hawe] syndrome, short
bowel syndrome, diarrhea; constipation, gastrointestinal bemorfbuge, acquired imintnodsticizncy
syndrame (ATDS} enteropathy. janndice, hepatic encephalopathy, hepatorennl syndreme, hepatic
steatosis, Remochromatosis, Wilson’s discase, alpha,-aptitrypsin deficicncy, Roye’s syndrome, primary

sclesusing cliolaugiiis, liver infarction, portal vein vbstruction and throwhosis, centrilahular necrosis,

peliosis hepatis, bepatic vein tr veno-acclnsive disease, preeclampsia, zclunpsia, acute fatty
liver of pregnancy, intrabepatic cholestasis of preghancy, and hepatic tumers incinding nodular
hypezplosius, adoiomas, apd carcinomas; un automugnune/intlammatory disorder such as acquired
imwmunodeficiency syndrome (ATDS), Addison’s disease, adult respiratory distress syndrome, allerges,
azikylosing spundylitis, amyloidosis, ensmia. asthma, stherosclerosis, autoimmone hemolytic anemia,

didinsi d

zutojmmune thyroiditis, autotmmune polyendocrinopathy- sl dystrophy

{APECED), bronchitis, cholecystitis, contact dernratitlé, Croht's disease, atepic dermatitis,
dermatomyositis, dizbetes mellins, emphysema, episodic ymphopesia with lymphocylotoxins,

atythroblastosis fetalis, srytes hodosum, strophic gastiitis, glomemloneptiritis, Goodpasture’s
syndrome, gout, Graves' discase, Hushimoto’s thyrojditis, bypereasinophilia, irritable bowel syndrome,
muhtiple sclerosis, tnyasthenia gravis, myocardial or pericardial inflamimitton, usteoarthritis,
asteeporosis, panereatitis, pelemyositis, psoriasiz, Reiter’s syndrome, meumatoid arthritis, seletedering,

Sjtgren’s syndromc, systemic anophylaxis, systemic Jupus erythemarosus, systaiic sclefosis,
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theorbeeytoperic purpika, ulostative colitis, uveltis, Werner syndrome, cothplications of cancet,

hemodialysis, and exfracorporeal circulation, viral, bacterial, fungal, parasitic, protozoal, and helminthic

infzctions, apd iranmes a metabolic diserder such as disbetes, obesity, sud steoporosis; apd an
infection by & viral agent classified as adenovitus, anznavirus, bunyavirus, caticivims, coronavirus,
filovims, hepadnavirs, herpesvins, flaviviius, orthomyxevins, patvovigus, papovavirue,
pATanIyxovirs, pleafnaviins, pexXvirns, reavins, retrovines, thabdovirs, and tongavitns. The
poelynucleotide scquences encoding GCREC may e used in Southera or northern sualysis, dot blot, or
wther membrane-based exchnologizs; im PCR technologies; iu dipstick, pin, and mutiformat ELISA-fike
assays; and in micrearrays utikizing floids or tissues ffam pafiznts to detect altered GCREC expression
Buch qualitative or quantitabve methods are well known n the art.

In 2 particular #spect, the nucleotide sequences encoding GCREC may be usefil in assays
that detect the pressnce of associated disorders, particularly those mentivied above. The nocleotide
sequences encading GCREC may be labeled by standard metheds and added to a finid or tesus
sampla from 2 patiznt under condrtions suilsble for the farmation of hybridization. complexes. After a
suitable incubation period, the semple is washed and the sipnal is quantified and compared with a
standard valoe. Jf the amount of signal in the patient sample is significantly altered In comparison to &
<ontrol sample then the presence of pltered f2vels of nucleotide sequences encoding GCREC in the
sample indicates the presence of the associsted disorder. Such assays may alse be used (o svainaty
the efficacy of & particular therapeutic treaten? regien in animal studtes, i clinical trinls, of 1o
tnetitor the treatmant of an individual paticnt.

In ardey to provide 2 basis for the diagnosis of 2 disorder associated with expression of

GUREC, a normal or standad profile for expression is established. This may be plisked by
combining body fluids or cell extricts taken from nermal subjects, sither aniraal or buman, with a
sequencs, or a fiagment fhereof, encoding GCREC, nnder conditions suitable for hybridization or
amplification. Standard hybridization may be quantified by comparing the values obtained (rom normal
subjects with vatues from an experiment in which a krown amount of a substantizly puritied
pelynucleotide i used. Standard vahies obtained i this mather may be compared with vahes
chbtained from samples from patients who are symplomatic for 2 disorder. Deviation froin standard
walues is used to establish the presence of a disorder.

Q1nce the presense of a disorder is established and a treatment protocol is initiated,
hyhridization assays may he repeated on. a regular basis to determine if the lovel of expression in the
patient begitic to approximate that which is observed in the hormal subject. The results obtained from
successive assuys muy be used o dhow the efficacy of rearment over a periad ranging from several
days to months,

Witk ruzpect fo cancer, the presence of an sbnormal umoent of wanseript (etther onder- o
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overexpressed) in biopsied tissue from o individeal may indicats 2 predisposition for ihe dovelopment
of the disease, or lnay piovide o Insans for dstecting ths disease pror to the appearance of actual
clinical symiptoms. A more definitive diagnosis of this type may sllow health professionals to employ
jreventative measufes of aggrossive Heatnent carlicr therehy proventing the dovelopment o farther
progression af the cancer.

Additional diagaoeric vses for oligomacleotides designed from the sequences encading GCREC
may involve the use of YCR. These aligomers muy be chemically synthesized, generated

enzymaatically, or produced in vitro. Oligorers will preferably contain » fragment of a polymucleotide

cicoding GUREL, or a fragmeni of a polyr ide comy y to the polynucleotid: ding

GCREC, and will ba employed under optimized conditions for i¢entification of 2 specific gepe ar
condition. Oligomers may alse be employed under less stringent conditions far dotecion or
quantification of closely related DNA or RINA sequences.

In a particular aspret, oligetucleotide primers detived from the polymiclentide sequences
enceding GUREC may be used to dutect single muclootide pulymorphisms (SNPs). SNPs are
substitutions, insertions and deletions that are a frequent cause of inherfted or acquired genetic discase -
in humans, Methods of SNP datection incinde, but are not Kmited to, single-suanded conformation
polymerphism (SSCF) and fluarescent SSCP (FS5CP) methods. In SSCP, oligoancleotide primers

.. denived frop the pelymuclectids sequences encoding GCREC are wsed to amplify DNA using the
polyinerase chain reaction (PCR). The DNA may be derived, for example, from diseased or pormal
tissie, biopsy sampks, badily fluids, and the like. SNPs in the DNA cause difforences in the
secondary and tertiary stroctures of FCR products [n single-stranded form, and these differsnces ae
detectable using zel electrophorssis in non-denaturing gels. Tn fSCCP, the oligonncleatide primers ave
Touorescently labeled, which allows detection of fx: aniplimers in high-tiroughput cquipoient such as
DMA seq i jachi Additi by, seq) database analysis mnethods, termed in silico SNP

(i=SNP), are capable of identifying pelymerphisms by comparing the sequencs of individual

overlapping DNA f which ble inte a These compiuter-

based metheds fileer out sequence variztions due ta Jaboratory preparation of DINA 20d sequencing

errors vsing ststistioal modsls and d anal; of DNA aeq) chromatograms. [ the
altcrnative, SNFs may be detected and chardcterized by mass speetrametry using, for example, the
high throughput MASSARRAY system. (Sequenom, Ine., San Diega CA).

Methods which may also be used to quantify the expression of GCRIC include radiolabeling
or bintitrylating nucleotides, cosmplification of 4 control nucleic acid, gnd interpolating resuls from
standard curves, (See, e.g., Melby, P.C. et al. (23933 1. Iunmnol. Methods 159:235-244; Duplaa, C.
et ak (1943) Anal. Biochem. 212:228-236.) The spead of quantitation of multiple sanples may be
acceloratod by mnning the assay in. 2 high-throughput format where the oligower or palynaclestide of
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intereet is presenled in varions diluticns and 9 spectrophoiornetric or colorimelic response gives rapid
quantitstorn.

n further embediments, oligonuclzotides or longer tfragments derived from any of the
polynuclcotide sequences doscribed herein may be used as elements on a mcroartay. The microanay
car he uzed i transeript intaging techbiques which mobitor the relative expression levels of large
miinbers of gaties sithulaneously as described belew. The mietourray iy alse be ued to idemify
Eenetic variants, mutations, and polymorphisms. This information may be nsed to determnine gene
fonction, to understand the genetic basis of a disorder, to diagnese z disorder, to monitor
progressionfregression. of disease as a fuvetion of cene expression, and to develop and monitor the
activities of therapentic agents in the eatmet of disease. In particular, this infornation may be used
10 develap a pharmacogenonsic profile of a patient in order to seloct the most uppropriate and cifective
treatment reginaen for Ut patient. For cxample, therspeutic sgents which ars highty effective and
displuy the fewest sxde sffects may be selected for a pationt based on his/her pharmacogencmic
profile.

In anather efnbo<di GCREC, fr of GCREC, o sntibodies specific for GCRBC

raay be used as elsments on a microurray. The mucrauartay may be used to manitor or Mewsire

protein-protein inteructions, drug-target interactions, and gene expression profiles, as described above,

A particular ewbodinent relates 1 the use of the polyoucleotides of the preseut wvention tv
-generate 3 tianseript image of a tissne or cell typs. A transcript imnge represents the global pattern of
gene expression by a particular tissne or vell type. Global gene expression patterus are. analyzed by
ruantifying the number of expressed gepes and their relative sbundarce wnder given conditions and at
@ given time. (See Seilhamer et al,, “Comparative Gepe Trauscript Analysis,” U.5. Patem Mo.
5,840,484, expressly incorporaied by refercnce herein.) Thus  tragscript image may be generated by
hybridizing the polymuclentides of the presem invention or their complemients to the totality of
transczipls of revorse traNscripts of a particnlar fissue or col type. 1o one cnbodiment, the
bybridization takss place it high-thraughput format, wherein the polynncleotider of the present.
inventiot or their completents comprise a subset of a pluality of elements ou a woreanay, The
resultant transeript ilmags wonld provide « profile of gene actvity.

Transcript images may be genernted using trauseripts isolated from tissues, cell lines, biopsies,
or other biclogical samples. The transcript image may thus reflect gene sxpressiow in vivo, as in the

cose of a tissue or blopsy saniple, or in witro, as in the case of a call fine.

Trauscript itneges Which profil: (e expressian of the polymicleotides of the present invention

may also be used ib connction with ip vitro medel systems and preclinical evaluation of

plrsmacenticals, as well as toxicological testing of indnstrial and nabrrally-cocurring environmental

compounds. All compounds induce characteristic pene xpression patterns, frequently rermed
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pnlecular fingerprints or toxicant signatures, which are indicutive of mechanisnis of action and toxieity
(Nuwaysin, E.F. ecal {1999) Mol Carcinog. 24:133-159; Steiner, 5. and N.L. Anderson (2000}
Toxicol Lett. 112-113:467-471, exprassly incorperated by reforence hersin). JF 2 test compound has a
signature similar to thai of a conpound with known toxicity, it is likely to share thoee toxic properties.
These fingerprints of signatures are most vseful and refined when tey contain expressjon information

from a Jarge number of penes and gene familics. Ideally, 9 genome-wide nem of exp
provides the highest quality signature. Buen genes whose expression is not altered by any tested
conpounds are importunt as well, as the levals of expression of tiese genes ate Used to notmalize fhe
rest of the exprossion data. The normalization procedurs is nseful for comparisen of expression data
after Lreatment with different compounds. While the assignment of gene forction to elements of 2
toxicant signatare ajds in interpretation of toxicity mechenisms, knowlzdge of gene funetion is nat
nhecessary for fhe statistical matching of signatures which leads te prediction of texicity. (See, for
exarple, Press Release 00-02 from the National Tnstimibs of Bnvizonmental Health Scisnces, relsased
Febmary 20, 2000, availabls ot http:/Avww nishs nib.gowac/mewsitaxchiphim.) Thersfore, it is
important and desirable in toricological screening using toxicant signaturss to icluds: all expressed
gene sequEnces,

In one emboditment, the toxicity of 4 test compound i assessed by treating 2 biological sample
contining nucleic acids with the tast compound. Nucleic acids thac ars expressed in tha treated
binlogical sample are hybridized with ose or more probes specific to the polynucisotides of the prosent
invention, sn that tropsoript levels corresponding to fie pulymiciestides of the present invention niay he
quantified, The transcript Tevels in the treated biological sample are compared with Jevels in an
usntreuted biological sample. Differences in the tratseript fevels between the two satnples ate
indieative of b taxic response coused by the test camponnd in the treated sample.

Axcther particular enibodiment relates ta the uge of the polypeptide sequences of the present
invention to unalyze the prateams of'a tissoe or cell type. The teon proteome refers to the global
pattern. of protein expression in a pariicular tissne or cell type. Each protein comporent of a proteame
can be subjucted mdividually to further analysis. Protcome sxpression patwems, or profiles, arc
analyzed by quantifying the number of expressed protzins and their relative abundance under given
conditions and af a given time. A profile of a cell's protecine nay thus be generated by scparating

apd analyzing the palypeptides of a paricular tissus or c2li ype. In obe epubodiment, the separation is

yohieved usihg two sional gel ol ity whicl: proteins from a sunple are sepacated by
isoelectric forvsing in the first dimeasion, and then according to molecnlar weight by sodium dedeayl
sulfate slab ge] electrophoresis in the second dimension (Siziner ad Anderson, supra). The proteing

are visuulized in the gel as discrete and uniquely pusitiviied spots, typically by staining he gel with an

agent such as Cooroassie Blus or silver of flucrescent stains. The optical density of cach protein spot
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is panerally proportional to fia level of ta protein in the sample. The aptical densities of equivalentdy
positioned pratein spots from different samples, for cxamgple, from biclogical samples either treated or
valreated with 4 test compound or therppoutic agens, are compared to identify any changes in protein
spot density related 1o e breatinent. The proleins in the spots are padially sequenced using, for
exampie, standard methods employing chensical or enzymatic cleavage followed by mass
spectrometry. The identity of the protein in a spot may be determined by comparing its partial
sequence, preferably of at least § contiguons snvno acid residues, to the palypeptide sequences of the
presant invention, i suie cuses, further sequens data may be obiuized for defvitive protcin
identifieation.

A protzortic profile may also be gencrated naing antibodies specific for GCREC to quantify
the Jevels of GUREC expression. In ane sivbodi the antibodies are wsed as ckements ofi a

microartay, and protein expression levels are quantified by sxposing the microarray to the sample and
detecting, the tevels of protein hound w0 each array element (Lucking, A, ef al. (1998) Anal. Biochem.
270:103-111; Mendoze, L.G. et al. (1999) Biotechnigues 27:778-788). Detection may be performed by
a variety of methods known in the art, for example, by reacting the proteins {n the sample with » thiel-
o7 mine-reactive fluorcecont carepound aud detecting the amount of fluorescence bound ot cach

array element.

Toxjeant sigpatages at the proteome level are also vseful for texicelogieal screcning, and
should be analyzed in parallel with toxicant. sjgnetures at the transcript level. There is a poor
comelation between transcript and protein dbundances for some proteins iv some tissacs {Anderson,
N.L. and I. Seifhamer (1997} Electraphoresis 18:533-337), so proteome toxicant signatures may be
ussful in the analysis of compounds which da nat significantiy affect the wanscript image, hnt which
alter the: protecic profite. Tn addition, the snalysis of transcripts in body fluids is difficult, due to rapid
degradation of iDRNA, so protenmie profilng msy be more 1eliable and informative in such cases.

In uncther embodiment, the toxgicity of & test compound is assessed by treating a bislogical
sample containing proteins with the test conipound. Proteies that are exprossed in the treated
biological sampie are separated so that the antount of each protein can be quentified. The amount of
each protein is compared to the amount of fe correspending protein in an vintreated biclogical sample.
A differcice in the amount of proisin hatwee the two samples is indicative of 3 toxic response 1o the
iest compound in the treated sample. Individunl proteins are identificd by sequencing the aming soid
resicluss of the: individuul proteins und comparing lxse partial sequences to the polypeptides of the
present invention.

In ancther embodirnent, e toxicity of & test compound is assessed by readnp a bivlegical
sample ¢OBTAINing protetas with the test componnd. Protsins from the hinlagical s2aniple are incubuted

with anzibedics specific to the polypeptides uf the present inveation. The auweut of protein recognized
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by the antibodies is quantified. The amount of protein in the treated biological sample is compared
Wik the amount in an entreated biolagical sumple. A difference in the amount of protein between the
two eamples is indicative of a toxic responsc to the test compound in the treatod sampls.

Micromrays may he prepared, used, apd anelyzed using methods known in the art. (See, ez,
Brennan, T.M. et sl {1993} U.5. Patent No. 5.474,796; Schepa, M. et al. (1996} Froc. Natl. Acad.
Sei. USA 93:10614-10519; Baldeschweiler ct al. {1995) PCT apphication WO95/251116; Shalon, 1. et
al. {1993) PCT application W{95/35505; Heller, RUA. et al. (1997) Proc. Matl. Acad. Sci. USA
24:2150-2155; and Ileller, MLJ. =t al (1997) TLS. Patent No. 5,605,662.) Varous types of
mierartays are well kanwn and thozoughly desoribed n DNA Microarrays: 4 Pragrical
M. Schena, cd. (1999) Quford University Fress, London, hereby exprassly ncorporated by sefersnce.

Tn enother embadiment of the invention, nucleic acid sequepces encoding GCREC may he
wsed 16 goherate hybridization probes uscful in mapping the aturally occurring genotmic scquence.
Either coding or noncoding sequences may be used, and in some instances, noncoding sequences may

he preferable over coding sequences. For example, censervation of a coding sequence among

: toepibers of & naulti-gene Tumily may potentially cavse undesired cross hybridization during

vhronwsomul mapping, The sequences may e mapped to s particular chromoseme, to n specific
Tegion of & chromosome, or 1o artificial chromosome constructions, &.4., hamnan artificial cliromozomes
{HACE), veasi atificial ¢t nes (Y ACs), t jul anificial ch (BACs), bacteriai P1
constructions, ar single chromosome cDNA kbraties. (Sec, ¢.5, Harrington, 1., et al. (1997) MNat.
Cenet. 15:343-355; Price, CM. {1503} Blood Rev. 7:127-134; aud Trask, B.1. (1891) Trends Genat.
T:148-134.) Ouce mapped, the nucleic scid sequences of the invention may be used to develop

genetc linkage maps, for example, which eotrelate the itheritance of a disease state wilh the
inhezitance of a partieular chromosome region of restriction frapment lenpth polymorphism (RFLP).
{See, for exarplz, Lander, E.S. and D. Botetein (1936} Proc. Matl. Acad. Sci. USA 83:7353-7357.)

Fhoorescent in gity hybridization {FISH) may be cosrelatad with other physical and genetic
map data. (See, 8.2., Heinz-Ulrich, et al. {1993} in Meyers, supr2, pp. 965-868.) Examples of genctie
map datd can be found in varions sukentific journals or st the Opline Mrodolian Inherilancs in Map,
{OMIMT World Wide Web site. Correlation hetween the locatioh of the gene enceding GCREC on a
physical map and a specific disorder, or & predisposition to a specific disorder, may help define the
region of DNA associated with thet disorder and thus may further positional cloning efforns.

I sity hybridization of clwsinesvmal preparations and physical tapping teshuiynes, such as
linkage nualysis using estabhshed chromasormnal markers, may be nged for extending genetic aps.
Often the placement of 4 gebs on, the chromoeseme of snothes mammalian species, such ag mouse,
may reveal associated markers even if the exuct chromosomal lacus ix not kaown, This mformation is

vaiable to investigators searching for dissase genes nsing positional cloping or ather gene discovery
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techniques. Onee Ui gene or geuss responsible for a disease or syndrorme have been crudely
localized by genetic linkags to a partioufar genonsic rogion, .., staxia-telangiectasia to 11q22-23, any
S£qUCDoes mApping to that arca raay ropresemt associated or regulatory genes for further investigation.
(See, v g, Gatti, R.A. et al. (1388) Natore 336:577-580)) The micleatide sequence of fhe instant
invention may also be wsed to deteet differences in the chrotnosomal Jecation due to translocation,
imversian, eiz., among normal, carier, or «ifected individuals.

1n ancther embodiment of the invention, GCREC, its catalytic or smmunogenic fragmeits, or
aligopeptides thereof car be vsed for scicening Hbraries of componnds i any of 2 variety of drzg
soreening techaiques. The fragmem employed in such soresning may be free in salotion, affixed to o
solid support, borne on a cell surface, or located intracelivlarty. The formation of binding complexes
between GCREC and the agent beinp fested may be measured.

Arather igue for drg ning provides for high throughput screening of compounds

having suitahle binding affiniry 10 the protein of intsrest. (Ses, .., Geysen, et al. (1984) PCT
application WOB4/03564.) In this method, large numbers of differsnt sneall test eompovnds are

" gynthesized on 4 solid substrate. The tes! corzpounds are reacted with GCREC, or fragments thereof,
end washed. Bound GCREC js then detected by mwethods well known in the art. Pmified GCREC
can also be costed directly onto plates for Use in the aforcmentioned ding sereening technigues.

Alzmnatively, non-nzuiralizing anihadies can he used 10 capurs the peprids and immohilize iton a

. solid support.

In. snother embodiment, one ooy use competitive drug soreening assays in which neutralizing
mtibadies capatle of binding GCREC specifically compete with a test compound for binding GCREC.
L this mantier, antibodies ean be used 1o detect the presenee of any peplide which shares one ur more
antigenic determinanits with GCREC.

In additional embodiments, Me ncleotide sequences which enende GCREC may be aged in
any rolecula bickagy techmques thet bave yet to be devsloped, provided the pew techuigues tely on
properties of mcleotide sequences that are enxrently knowa, including, but net limited te, such
prupertics as s triplel genetic code and sponilic buse puir interactions.

‘Without turther elahoration, it is believed that ang skilled in the &rt can, usibg the preceding
description, uilize the preseat itrvention 1o its fullest exsent. The following embodimcnts are, therefore,
10 be consmed ax mereiy Hlustrative, and not limitative of the remainder of the disclosure in any way
whatsoever.

The disclasures of all patents. applications wnd publications, mentioncd ghove and below,
including TLS. Ser. No. 60/238,394, are expressly incorporated by xefersnce herein.

EXAMPLES
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I Construction of eDMA Librartes

Tncyte cDNAs were derived from cDNA Jibraries described in the LIFESEQ GOLD
datubase (Incyte Gehiomics, Palo Alto CA) and shown in Table 4, column 5. Some fissues ware
hamogenized and lysed in guanidininm isofhiocyanate, while others wore homogenized and lysed in
phenal ar in a snitahle mixoire of denenicants, such as TRIZO1. {Life Technolagias), a monaphasic
soltion of phenal and goabidine isothioeyanate, The resuling lysates wers conttifiged over CsCL
cushions or extracted with chloroform. RMA wus precipitated from the Iysates with either isopropanol
or sedivm acctate and cthanel, or by offier renting methods.

Phenol sxiraction and pr

iF of RNA were repeated as necassary (o increase RN.A
rrvity. T some cases, RNA was treatadd with DNase, For most libragies, poly(Ad+ RNA was
isalared using oligo &(T)-coupled paramegnetic particles (Fromege), OLIGOTEX. latex purticles
(QIAGEN, Chatsworth CA), or an QLIGOTEX mRNA porification kit (QIAGEN). Altematively,
RNA was isolsted dircetly from tssue Lysatcs using ofher RINA isolation kits, &.g., the
POLY(A)PDRE mRNA purificadon kit {Ambion, Austin TX).

In some cases, Stratzgene was provided with RNA and eansticted the corresponding eDNA
Jbrarics. Otherwise, cDNA was synthssized and cDNA libraries were constructed with the
UNIZAP vector system (Stratagens) or SUPERSCRIPT plasmid system (Life Technologies), using
the recommended procedures ar sindlar inetheds kuow in the at. (See, e.g., Ausobel, 1997, supm,
uaits 5.1-6.6.} Reverse ahscription wus initiated using oligo d(T) or random pritrers. Synthetic
oligotuckotide adaphere were lgated e double stranded cONA, and the cDINA oras digested with the
uppropriate resiriction etimyme or enzymes. For most Yibraries, the cDNA wus size-selected {300-
1000 bp) wsing SEPHACRYL 51000, SEPHIAROSE CL2EB, or SEPHARDSE CLAB coloran
dhromatography (Amershan Plurmacia Biutech) or preparative sgarose gel clecrephoresis. cDNAz
wore ligated into compatible restriction enzyme sites of the palylinker of a snituble plasanid, e.z.,
PRLUESCRIPT plasmid (Stratagene), PSPOR 1L plasmid (Life Technologies), PCDNAZ.1 plasraid
(Invitragen, Carlsbad CA), PBK-CMV plasmid (Stratagene), PCR2-TOPOTA, plasiid {Invitrogen),
PUMY-ICTS plasntid (Stategens), pIGEN (Jacyte Gepomies, Palo Alto CA), or pINCY (Tucyre
(3enomins), or derivatives thersnf. Recombinant plasmids were transfonined inte competent B, colf
cells incinding XL1-Bloe, XT.1-BlueMRF, or SOLR from Stratagens or DHSo, DHIOE, or
ElectrodAX DHLOB from Lite Technelogivs.

U8 Isolation of cDNA Clones

Plismids abtained a3 described in Example 1 were recovered fiom bost vells by m vivo
exsision vsing the UNIZAF vector system (Stratagene) or by cell lysis. Flasmids were purified using
at Jeast one of the fellowing: 2 Magic or WIZARD Minipieps DNA purification system {(Fromega); an
AGTC Miniprep purification kit (Edge Biosystems, Gaithersburg WMD), and QIAWELL § Flasmid,

3
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QIAWELL £ Plos Plasmid, QIAWELL § Uira Plasurid purification systems ar the R.E.A L, FREP
$6 plosraid purificarion kit from QIAGEN. Following precipitation, pleamids were rosuspanded in 0.1
ml of distilled water and stored, with or without Iyophilization, at 4°C.

Alternatively, plasmid DNA was amplified fram host csll Tysates using direst fink PCR ina
high-throughput format (Raa, V.B. (1994) Anal. Biochern. 216:1-14). Tost cell. lysis and thermal
cycling steps were carried out in a single reaction mixture. Samples were processed and stored in
384-weli plates, and e concentration of amplificd plasmid DNA was quantifisd fluarometrically using
PICCGREEN dye (Molecutar Frobes, Bugene OR) and a FLUDROSKAN I fluetescencs scannet
(Lebsysierns Oy, Flelsinki, Finland).

ML Seywencing anid Analysis

Ipeyte cIUNA recovered in plasinids as described in Example I wers sequenced as follows.
Seguencing reactions wese processed using standard methods or high-throughput instrumentation such
as the ABT CAFALYST 800 (Applied Biosystems) thermal cycler or the PTC-200 thermal cycler
(M Research) in conjunction with the HYDRA maicrodispenser (Robbing Scientific) of the
MICROLAR 2200 (Hamiitoo) Fquid transfer systern. <DAIVA sequencing reactions were prepared
uging reagents provided by Amecsham Pharmacia Biotech or supplied in ABIssquencing kits such as
the. ABI FRISM BIGDYE Terminator cycle sequencing ready reaction kit {Applied Biosysterns).
Elecirophoictic separatioh of cDMA sequencing reactions and detection of labeled poiymicleotides
were carried out using the MEGABACE 1000 DNA sequencing sysiem (Molecular Dynamics); the

- ABEPRISM 373 or 377 sequencing systom (Applied Biosysters) in conjancton with standard ABI
prowen]s apd base culling software; or other sequence analysis systems knewn n the art. Reading.
frames within the eDNA sequenccs were identificd using standard metheds (revicwed in Ansubel,
1997, supru, vait 7.7). Some of the cDNA scquences were selected for extersion using the
tectmigues disclosed in Example VT 7

The pelypncleatide scguences derived from Incyts cDNAs were validsted by removing
vector, linker, and paly(A) sequences and by masking anbiguons bases, using ggerithms and
programs based on BLAST, dynamic programming, and dinvclactide nearest neighbor analysis. The
Toeyis cDNA sequences or translations thereof were then queried agaivst a selection of public
datzbases such as the GenBeok primate, rodent, miammalian, vextebrate, and enkaryote datzhases, md
EBLOCES, FRINTS, DOMO, PRODOM, and bidden Markoy mode] {HMM)-based protein family
dutabases such as PEAM. (HMM is u probabilistie approach which analyzes consensus pricrary
structures of pene families. See, for example, Eddy, S.R. {1996 Carr. Opin. Struct. Biol 6:361-365.7
The queries were performed using programs based op BRLAST, FARTA, BLIMES, and HMMER,
The Incyto cDINA sequences were asgembled to praduce ful length polynucleotide sequences.
Alternntively, GenBank cDNAg, GenDauk ESTs, stitched sequences, stretched sequences, or
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Genscun-predicted coding soquences (see Examples TV and V) were used to extend Inoytc cDNA
asserablages to full lensth, Assemably was performed using programs based op Phred, Phrap, and
Censed, and cDIVA assemblages were screcned for open reading fiames using programs based on
GeusMurk, BLAST, and PASTA. The full langth pelypucleatie sequances wers translited ta darive
the corrcsponding full length polypoptide soquencos.  Alternatisely, a polypoptide of the invention may
begin at sgy of fhe mathionine residues of the full length translated polypeptide. Full izngth polypeptide
sequonces Weis subsequendy analyzed by querying against databases such as the GenBank protein
dutzbuses (genpept), SwissProt, BLOCKS, PRINTS, DOMO, PRODOM, Prasite, and hidden

Markov model (HMM}-based protein farnily databases such as PFAM. Foll length polynuclestide
sequences ate aleo apalyzed using MACDNASIS PRO software (IHitachi Software Engineering,

Sourh San Franciseo CA) and LASERGENE software (DNASTAR). Polynuclsatide and polypepride
sequence aligntents are genetated using dofantt paratnetors specitied by the CLUSTAL algosithm as
incorporated into the MEGALIGN nultisequence aligmment program (DNASTAR), which also
calenlates the percent idontity berween alizned sequences.

Table 5 summarizes the taols, programs, and algorithms used for the analysis and assembly of
neyts cDNA and il length sequencas and pravides applicable descoptions, references, and threshold
paratneters. The first colntan of Table 5 thows the wols, prograras, and algorithms nsed, the second
column provides brief descriptions thereaf, the third coluom presents appropriats references, a1 of
which arc incorperaicd by roforcnce herein in their-cotirety, and the fourdh columo presents, whers
applicahle, the scores, probahility values, and ather parameiers used o evatuate the strength of a
mateh between two sequences (the higher the score of the lawer the probability vahee, the greater the
identity between two sequences).

The programs desoribed above tor the assembly and analysis of fll length polymucleotide and
polypeptide scquencos wore ulso used to ldeutify polyauckotide sequence frugments from SEG D
NOZ. Fregmeuts from about 20 to dbeut 4000 aucleotides which are usefol in hybridizution and
amplification technglogies are described in Table 4, columm 4.

IV,  Identification and Editing of Coiling Sequences from Genomic DNA

Purative (3-protein couplzd racepmrs were nitially identified by ronning the Genscan zene
ideniification progratx agaibst public gebotic soquebes datzbasss (o.g., ghpii aod gbbte), Geuscan is
a general-purpose gene identification program which 2nalyzes genomic DMNA sequences fron a
variety of nrganiems (See Burge, C. and 5. Karlin (1997) 1. Mol. Biol 268:73-94. and Burge, C. and
5. Earlin (1998) Curr. Opin. Struct. Biol. 8:346-354). The program concaienales predicted sxons 1o
form an asscmbled cDNA soquencs extending from a methichine to a stop codon. The output of
Geuscan is a PASTA database of polynucleotide and polypeptide sequences. The maximom reangs of
soquehce for Genscan to analyze ot once was get to 30 kb, To determine which of these Genscan

6a



w

)

&

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

(146) JP 2004-531204 A 2004.10.14

W 02729161 POTIUSOLAZL

predicted ¢DINA saquences sncode G-protein conpled roccptors, theiencaded polypeptides weors
analyzed by querying sgainst FRAM models for G-protein coupled receptoys. Fotentiat G-protein
coupled receptors were also identified by homology 1o Inoyte cDNA sequetees that had heen
annotuted as (-proiein conpled receptors. These selected Genscan-piedicted scquences wese then
camparcd by BLAST analysis to the genpopt and gbpri public datahases. ‘Where necsssary, the
Genscan-predicted sequences were then editzd hy comparison to the top BLAST hit from genpapt to
COTIeCt erTors in the sequencs predictd by Gensean, such os extra or envitted exons. BLAST
analysis was ulso used to tind aey Incyie cDNA or public cDNA coverage of the Genscan-predicied
sequences, thus providing evidence for trapgcription. When Ineytz INA coverage wos available,
this information was used 1o cortect or confimm the Genscan predicted sequence. Full length
polypucleotide saquences were nhtaired by assembling Gensean-predicted coding sequences with
Ineyte sDNA sequences and/or public cDIVA. soquenres nsing the assembly process deseribed in
Example [T, Alematively, full langth polyancleotide sequences were derived entirely from edited or
uzngdited G predicted coding seq
V. Asserthly of Genomie Sequence Daga with cDNA Sequence Pata
“Stitrhed” Sequences
Partial 6DINA sequences were extended with exons predicied by the Genscan gene
identification program, descrihed in Exumple IV. Partial cDNAs asseanbled as described in Exampls
- I were mapped to pouomic DNA and passed mnto clustors contgining related cDNAs and Genscan

exon predictions from one or more gepomic sequences. Fach cluster was analyzed asing an algorithm
based on graph theory and dymamic programtning to integrate ¢cONA and penomie information,
generaing possible splice variants that wers subsoquently confirmed, edited, or extended to create a
foll length sequencs. Sequence intervals in which the enfire lengtl of the interval was present on
mots than ofe sequence Lo the cluster wore identificd, and intervals thos identifiod were considered to
be equivalent by transiiivity. For example, if an imterval was present ena ¢cDNA and two gopomic
gequenees, then af] theee infervals were copsider=d to be equivalent. This process allows unreluted
but cohsecutive genomic s‘oquances to be brought togethier, bridged by cDNA sequencs. Intervals
fhus identitied were then, “stitched™ together by the stitching alzorithra in the order that they appear
along their parcnt seguences I generate the longest possible sequence, as well as scquence variants.
Linkages between interuals which procasd along one type of parent sequencs (GDNA 0 cDINA or
gepomic sequence (0 genomic sequence) wexe given prefersnce over linkages which changs pasent
type (cDNA to i sequence). The resultant stitched seq were transhited and compared

by BLAST analysis o the genpept aud gbpri public databoses. Incorteet cxons predicted by Genscan
wefe carected by comparison to the sop BLAST hit from genpept  Sequences were further cxtended

with adfditional cDNA sequences, o1 by inspection of genomic DNA, when necessary.

oF
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“Stretched” Suyuences

Partis]l DNA sequeness were cxicnded to full length with s slgorithm based on BLAST
anulysis. First, partial vDMAs assembled as deseribed in Bxample TN were queried against public
datahases such as the GenBank primate, radent, mammalian, vertebraie, and enkaryote databases
using the BLAST program. The neiarest GenBank protein homolog was then compared by BLAST
angdysis 1o cither Ineyte cDNA ssquences or GeuSvan exon predicted sequences described jn,
Example IV. A chimeric protein was gensrated hy using the resuléant bigh-scoring segment pairs
(H5Ps) 1o map the wanslared sequances onto the GenBank protein homolop. Insertions of deletions
may eccur in the chitreric protein with respect to the original GenBuank prolsin homelog, The
GenBsok protein homelog, the chimeric protein, or both were used as probes 1o search tor omnelogous
genomic sequeces from the public buman genome databeses. Pratial DNA seguences were
therefore “stretched™ ot exlended by the addition of homologous genomic sequences. The tesultunt
stretehed sequences were examined 1o determine whether it contained a cotplese gene.
V. Chr | Mapping of GCREC Encoding Pelynucleotides

The sequences which wers used to assemble SEQ ID NC:2 were compared with sequences
from ir: Tucyle LIFESEQ databiase and public domain databasws nsing BLAST and other

implementations of the Smith-Waterman algorithim. Sequences from these databuses that matched

SEQID NO:2 were assembled into closters of contipuons and overlapping sequences using assembly
algorithms such as Phrap (Table 5). Radiation hybrid avd genetic mupping data available from pubtic
resources such as the Stanford Hiumen Genome Center (SHGC), Whitehead Instituts for Genome
Rescarch (WIGR), and Généthon wero used 1o dotermine il any of the clustered sequences had been
previously mapped. Inclusion of a mapped sequence in. a cluster resulied in the assignment of all
sequences of that ¢lusler, including its particelar SBQ 1D NO:, to that map location.

Map locations are representzd by ranges, or intervals, of luman chromosomes. The map
position of an interval, in centibMorpans, js measnred ielative to the terminus of the chramasomme’s p-
arm, (The centiMorgan (oM} is & onit of meastrement based on recombination frequencics hetween
chromosomal markers. On average, | oM is ranghly equivalent to | megabase (Mb) of DNA in
Tmumaps, although fhis can vary widely duc to hot and cold spots of binaticn.) The cM di
are based on gonotic markers mapped by (éndton which pravide boundarties for rudiation hybsid

mbrkers whose sequences were included in each of the clusters. Human gerome maps and other
resources available to the public, snch as the NCBI “GeneMap™9" World Wide Web site
(Bttp:Fhwww. nobi.nlm kil gov/genemepy), can be emiplayed to determize if previously identified disease
gencs MAp within o in proximity to the intervals mdicated above,
VI, Amalysis of Polynucleotide Expression

Northern analysis is 4 {aboratory technique used ta detect the presence of a transcript of &
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gene apd invoives the hybridization of a labeled mucleatide scquence to & membrane on which RNAs
frop a partivlar eell type v Gsse bave been bound. (See, £.g., Sambrouk, supra, ch. 7; Avsubel
(1995) supr, ch. 4 and 16.}

Analogous computer techniques applying BLAST were used to seatch for identical or related
uioleenles in eDNA datzhazes sich s GenBank or LIFRSEQ (Incyte Genorrles). This analysds iz
el faster than nvitple membrane-based hybridizations. In addition, the szasitivity of e computer
search can be modified o determing whether any perticular match is cateporized as exact or similar.
The basis of the search is the product scoge, which is defined as:

BLAST Score x Percent Identry
5 x minimom {length(Seq. 1), langth{Seq. 2)}

The produet score rakes into account both the dogree of similunity beiween two soquences and the
Fengtlz of the scquerce match. The product score is a normalized valoe bebweer 0 and 106, and is
culonlated as follows: the BLAST scare is muliiplisd by the perceat nncleotide identity and the
pruduct is divided by (5 times the Jength of the shorter of the two sequences). The BLAST score is
calenlated by assipning a score of +5 for every base that matches in a Ingh-scoring segment pair
(H5F}, and -4 for evety mismatch. Two sequences may share inore than one ISP (separated by
paps). [f there is more than one HSF, then the pair with the highest BLAST score iz used to caleulate
the product score. The preduct score represents a bulance befweca fractional overlap and quality in a
BLAST alignment. For exawple, s product score of $0( is produced. oply for 10U% identity over the
entire l::;gﬂ] of the shorter of the two sequences being compared. A product score of 70 js produced
either by 100% identity 2nd 70% overlap at one end, or by 88% identicy and 100% overlap at the
other. A product score of 30 35 produced either by 1005 identity and 50% overdap ot one end, or 79%
identity and 100% overlap.

Alernatively, polynuclestide sequeness encoding GCREC ure analyzed with respect to the
fissue sources from which they were derived. For example, some full length sequences are
assembled, at least in part, with overlapping Incyts cDNA scquences (see Exampls [T). Bach cDNA
eequencs is derived fram a cDXNA library construocted from 4 humzan tissne. Each hutnan tissue is
classificd info ene of the fallowing ergan/tissue categofies: cardiovascular system; conpeciive tssue;,
digestive system;, embryonic simuctures; endecrine systenn; exocrine glands; ponitalis, fernels, gonitalia,
mals; germ cells; hemic and immune system; liver; mosealoskelotal system; nervous systemy;
pamcreas; respiralory systin; Sense aTmans; skin, siomatognatlic system; unclassifisd/inixed: or
urinary tract. The number of libtaries in each category is counted and divided by the total umher of

Vibraries across all categories, Similady, sach hurzan tissus is classified into ane of the following

7
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disease/eondition categories: cancer, cell line, devel i, tlemmaton, logical, trauma,
cargiovuscular, pooled, und other, and the number of Fbraries in sach category s counted ond divided
by the totel mimber of libraries acooss all oategorics. The rosuliing parcontagos reflect the tissne- and
disease-specific expression of cDNA encoding GCREC. cLNA sequences and cDNA Jibrary/tissue
information ate fonnd in the LIFESEG GOLD database (Ineyte Genomics, Palo Allo CAJ.
VIII. Extension of GCREC Encoding Polynuclentides

Full kength polyhucleotide sequences were also prodeced by extension of an appropriate
fragment of the full length malecule nsing alipomuclectide primers designed from this frapment. Ono
primer was synthesized to inidate 5" exension of the known fragment, and the other prier was

synthesized {o initiate 3° ion of the known frag) The initial primers wwere designed using

OLIGO 4.06 software (National Biosciencea), or another appropriate program, to be abagt 22 to 30
nuckotides in length, to huve 2 G content of about 50% or more, and to anneal to the target
sequence at tsmperatures of about 63 °C to 2bont 72°C. Any stretch of mcleotides which would
result in hairpie stocirss and primer-prmer dinerizations was aveided.

Selected hungan ¢cDNA Iibruries wers used 1o extend e sequence. If mors than ons
extension was necessary or desired, ndditional oz pested sets of primers were designed.

‘High fideliry amplification was obtained by PCR using tnethods well known in the att. PCRE-
was pecformed in 96-well plates using the PTC-200 thermal aycler (M Research, ne.). The raaction
mix contained DINA. template, 200 nmol of sach primer, reaction butfer containing Mg, {(NH, 1,50,
and 2-mercaptoethanol, Tag DNA, polymerase (Amersham Fhammacia Biotech), ELONGASE
egzyme (Life Techuologies), and Pfu DNA polymerase {Stratagene), with the following parameters
for pritner pait PCI A and PCI B: Step 1:94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 ming
Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 rapeated 20 times; Step 6: 65°C, 5 min; S1ep 7! stotage
at 4°C. by the slternative. the pararseters for primer pair TT and SK+ wete as follows: Step 1: 94°C,
3 mix; Stop 2 B4°C, 15 sec; Step 3: 57°C, 1 min; Step 4 68°C, 2 min; Step 5: Steps 2,3, ond 4
repeated 20 times; Step 6: 68°C, 5 min; Step 7: storage at $°C.

The concentration of DINA in zach well waus detcrroined by dispsnsing 100 41 FICOGREEN
quantitation reagent (0.25% (v/v) PICOGRBEN; Molecular Probes, Euzene OR) dissolved in 1K TE
snd 0.5 il of undiluted PCR product inta each well of an apaque flugrimeteor plate (Corning Costay.
Acton MA), sllowing tae DN A fo bind to fhe reagent. The plate was scatned in a Fluoroskan IT
{Labsystems Oy, Helsinki, Findand) to mwusure the flaorescenve of e seaiple aod te quantify Ge
concenfration of PNA, A 5 ulto 10 g sliquot of the maclion mixture was analyzed by
electrophoresis on a 1 % agerose gl to determine which reaciions wer: successful in, extending tie
sequence,

The exicuded nucleotides wepe degalted and concentrated, transferred 1o 334-well plates,
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digeared with Cwill cholera vitug endenndlsase Malsculat Biolepy Recsarch, Madison W), atwt
sonicated or sheared prior te relization mto pUC 18 vecter {Amersham Pharmacia Bictech). Tar
shotgun sequepcing, the digested mucleotides were sepurated on low concentration. (0.6 to 0.8%)
agatose gels, frugtoents were exclsed, and ugar digesied with Agar ACE (Promegs). Extended

clones were Teligated using T4 ligase {New England Biolabs, Beverly MA) into pUC 18 vector
{Amersham Pharmacia Biotech), treated with Pfa BNA polymerase (Stratagene) to filk-in restriction

site overhangs, imd transfected into competzut E. coli cells. Transformed cells wese sclected on
auublotic-conbiving media, and ndividunl colonies wers picked and cultured overnight at 37°C m 384~
well plates in LB/Zx carb liguid medja.

The celle were lysed, and DNA was amplificd by PCK using Tag 1XNA polyinerase
(Amersham Phartnacia Biotech) and Phi: DNA polymerass (Steatagens) with the following
paranaeters: Step L: 84°C, 3 miw; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: ¥2°C, 2 min; Step
5:steps 2, 3, and 4 rapeated 29 times; Step 6: 72°C, 5 min; Step 7: siorage at 4°C. DNA was
quantified by PICOGREEN reagent (Molecular Probes) us described dhove. Samples with low DNA
recoveries were reamplificd using the same conditions 63 described abave. Sampled were diluted with
20% dimthysuifoxide {1:2, vA), und sequenced using DY ENAMIC epergy transfer sequencing
primers and the DYENAMIC DIRECT Fit (Amerchara Pharmacia Biotech) or the ABI PRISM
RIGDYE Terminator cycle sequencing ready reaction kit (Applied Biosystems).

T like manper, full fength pelynuckeatide sequences aze verified using the abowe procedure or
arz'used to obtain 37 regulatoty vequences using the dbove procedure along with ohigonucleotides
designed for such exiension, and an apprapriate genomic libvary.

IX.  Labeling and Use of Individusx] Hybridization Probes

Hybridization probes degived fram SEQ D NO:2 aro employed 1o screen dDNASs, genomic
DiMAs, or mRNAs. Altbough the labeling of cligounclectides, consisting of about 20 base pairs, is
spocifically described, cssentially the samne procedure is used with larger nucleotide fragments.
Oliganuclentides are designed using state-of-the-art software such as QLIGC 406 software (National
Biosciences) and lubeled by combining, 50 pmol of each oligamer, 250 Cf of [y-"F] adenosine
triphosphate (Amessham Pharmacia Biotech), and T4 polysncleotide kinnse (DuPent NEN, Boston
MA). The Jabeled clignmls]eotidéx are suhstontiaily purified veing # SEPHADEX G-25 superfine size
cxelnsion dextranbead column (Arnersham Pharmacia Biotech). An aliquot contining 10° counts per
minule of the lubwled probe is used in  typical membransdascd hybridization analysis of buman
penomic DNA digested with one of the following endonncleases: Age I, Bgl I, Eco RI, Pst [, Xba [, er
Pou L (DuPont NEN).

The DNA from each digest is fractionated on 2 0.7% agacoss gel and transfered to nylon
membtanes (Mywan Plus, Schleicher & Schuell, Ducham NID. Hybridization is carried vut for 16

&0
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hours at 40°C. To remove nonspecific signals, blofs are sequentially washed at room temperature
under coudttions of up to, for cxample, 0.1 x saline sodium citrate and (.5% sodinm deodecyl sulfate.
Hvhridization patrems are visualized naing autoradiography ot an alternative imaping means and
compared,

X Microarrays

The Tinkage or synthesis of array elemients upan a micrearray can be achicved vtilizing
photalithopraphy. pieznelectric printing (Gnl-jer printing, See, e.g., Baldeschweiler, snpra.), mechanical
toicrospotiing techuologies, and durivatives thereof, The substrate in each of the aferemicntioned
technologies should be uniform and solid with & non-porous surface (Schena (1999}, supra).
Sugpested substrates inclnde zificon, silica, glass slides, glass chips, and sthcon wafers. Allernatively, a
procedure aralagous to a dot or slot blot may also be used to arrange and link elemeants 1o the surface
of a substrate using thermal, UV, chemical, or yeechapical bonding procedures. A typical syay may
be praduced using available roeihads and machines well knovwn ta fhose of ordinary skill in the art and
tmay contain any wpproprinte nombey of elements. (See, e.g., Schenu, M. et al. {1995) Science
270:4G7-470; Shelou, I. ot al (19%6) Geronte Res. §:639-645; Marshall, A. apd J. Hodgson (1998}
Nat. Biotechuol. 16:27-31.)

Folllength cDMAs, Expressed Sequence Tags (ESTs), or fragments ar oligomers thereof may
coniprise the elements of the microsrray. Fragments or olizgoers suitable for hybridizstion can be
selecred ueing software well known in the art such as LASERGENE software (DNASTAR). The
areay-slements arc hybridized with polyimelcotides it a biologicul sample. The polynuclestides in the
biclogical sumple are conjugated to a fluorescent lubel or ather malecular tag for cass of detection.
Afer bybridization, nonhybridized micleotides from the biclogical sample are removed, and a
flustescence scanner is used 1o detect hybridization at each array element, Alternatively, laser
desorhtion and mass spectrometry may be nesd for detection of hybridization. The depres of
somplapcutasity aod the relative ubundaurse of cach, polysuckotide which hybridizes to 2 elvmem on
the micrearmay may be assvseed. Ln one zmbodiment, microarray preparation and usage is described
in detail helow.

Tissue or Cell Sample Pre tion

Total RVA is isolaied from tissue samples using the guapidinium, thiceyauste method aud

polylA) BNA is porified using the oligo-(dT) cellulose method. Each peky(A)* RNA sample is

. reverse transeribad using MMLY reverse-franscriptase, 0.03 pe/il olion-(@T7 primer (21mes), 1X fisst
strend buffer, 0,03 units/pl RNase inhbitoy, 500 pM dATP, 306 pM dGTPR, 500 M dTTP, 40 M
&CTP, 40l uM dCTP-Cy3 (BDS) or dCTP-CyS5 (Amersham Phamacia Bistech). The roverse
transcription resction is performed in 2 23 ml volume copinining 200 ap poly(A)Y* RINA with
GEMBRIGHT kits (lucyte). Speeifie contro] poly(A)" RNAs are synthesizad by in vitro ransctiption

0
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from non-cading yeast genommc DA, After incubation at 37- C for 2 Tz, cach roaction sampls ¢ons
with Cy3 and another with Oy3 labeliug) is treated with 2.5 nl of 0.3M sodivm hiyéroxide and
incubated tor 20 minutes at 85° C to the stop the reaction and degrade the BINA. Samples are purified
using twe successive CHROMA SPIN 30 pel filtration spin columns {CLONTECTH Labaratories, Ins.
(CLONTECEH, Palo Alto CA) and after contbining, both reaction samples ars cthanel prozipitatsd
using 1 mlof glycogen (1 mgid), 60 ml sodinm acetate, and 300 mi of 100% sthanol. The satuple is
then dried to coppletion using 4 Speed VAC (Savant Instruments Inc., Holbzook NY) and resuspended
m 14 ul 5% SSCH0.2% S80S,

Microarrav Preparation

Sequences of the present invention ars used to generate atray elements. Each artay element
is anplificd from bacterial cells contaming veetors with cloned cHINA, jpseris. PCR amplification uses
primers complergentary to the vector sequences flunking the cDNA insert. Ay elements ate
armplificd in thirty cycles of PCR frotn at initial quantity of [-2 ng te a final quentity greater then 5 pg.
Amplified array elements are then purified asing SEPHACRYL-400 {Amesshan: Pharmacia Biotech).

Purified array elements are immohilized on polymer-caated glass slides. Glass microscope
slides (Cothitg) are cleaned by ulirasound in 0.1% SDS and acetons, with exrensive distilled warer
washes between and afier treptments. Glass slides are etched fa 4% hydrofluoric acid {VWR,
Scicitific Products Corporation {VWR), West Chestor FA), washed cxtensively in distilled water, and
coated with (.05% aminopropyl silane (Sigma} in 95% ethanol. Coated slides are cured in a 110°C
aven

Array elements are appliad to the coated pluss substrate using a procedure described in U.§.
Patent No. 5,807,522, incorporated borcin by reference, 1 pl of the array element DN, at an avernge
conconttation of 100 ng/ul, is loaded into the open capillary printing clement by a high-speed robotis
epparaius. The apparatus then dzposits ahaut 5 nl of armay clement sample per shide.

Microarrays are UV-crosslinked using a STRATALINEER UV-crosshnker (Stratagene).
Microarrays are washed at room temperature once in 0.2% SDS und three times in distilled water.
Non-specific binding sites ars hlocked by incubation of microarrays in 0.25% casein in phosphatz
buffered saline (PBS) (Tropix. Inc.. Bedtord MA) for 30 mitwtes at §0°C followsd by washes i 0.2%
SDS and distilled water as before.

Hybridization

Hybridization reactions coptain 9 4l of sanipls mixture consjsting of .22 ug sach of Cy3 and
Cy3 labeled cDNA synthesis products in 5% 85C, 0.2% SDS hybridization buffer. The sample
mixtures is heated ta 635° C {or 5 inimrtes and is aliguoted oo the microarcay surface and coversd with
a1 I.& an’ coverslip. The mrays wie transferred o a waterproof chamber having a cavity just slightly

Tarper then & microseope shide. The chambet is kept st 100% hamidity internally by the addition of 140
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piof 5% §8C in 9 corner of the chamber. The chamber contaimng tie yrrsys 15 meibated for avout
6.5 hours at 60°C. The arrays are washed for 10 roin at 45°C in a tivst wash buffer (1X 55C, 0.1%
5DS), thvee times for T0 minutes each at 45°C in a second wash baffer (0.1 55C), and dricd.
Detection

Reporter-labeled hybridization complexes ure dutected with a microscope equipped with an
Innova 70 mized gas 10 W laser (Caborent, Inc., Santa Clara CA) capable of zenerating spectral lines
&t 488 min for excitation of Cy3 end at 632 nm for excitation of Cy5. The excitaiion laser light is
focused on the amny using a 20, microscope objective (Mikon, Inc., Melville NY). The slide
coutaining the array is placed oh a compuiet-controlled X-Y stage ou the microscope and raster-
scanned past the objective. The [.8 am % 1.8 em array used in the presznt example is scanned with a
resohtion of 20 micrometers.

Tn two separats scuns, a mised gas nreltilioe laser excites the two fluoropheres scquentially.
Emitted Yight is split, based on wavelength, inta two photoinohtiplier tube detectors (FMT R1477,
Hamamarsu Photonics Systams. Bridgewater NI corresponding to the wa finorophores. Approprinte
fters positioned belween the array and the phototmult pher tubes are used to Blter the signuls. The
emission maxima of the fluoreplores need are 363 nm for Cy? and 650 pw for Cy5. Each smray is
typically scanned twice, one scan per fluarophore using the appropriate filters at the laser source,
alfough the apparanus js capabls of tecording the spectra from hath, flnarnphores simulransaisly.

The sensitivity of the seans is typically calibrated using the signal intensity generated by a
cDNA control species udded to the sapple mixture at u known conceniration. A specific location oo
the array contuins 2 complementary DNA sequence, allowing the intensity of the signal at that ocation
to be comelated with a weight ratio of hybridizing species of 1:100,000. When two samples from
different saurces (.., representing test and contral cells), each labeled with a different fuorophore,
archybridized to a cingle attay for The purpose of identifying genes that are differeptially expressed,
the calibration is dons hy labeling samples of the celibrating <DNA, with the twa fluprophares snd
adding identica) amagunts of each to the hybridization mixture,

The cuipul of the photomultiphier twbe is Jigitized using & [2-bit RTI-335H vualeg-to-digital
{4/} convarsion board (Apalog Devices, Inc., Norwood MA) installed in an TBM-compatible PC
computer. The digitized data are displuyed as ab imuge where the signal intensity i mapped Uging 2
linear 20-color transformation to  pseudocolor seale ranging fromn blus (low sighal) to red (high
sighal). The dara is alse analyced quantitaiively. Whete two differout fluvroplores are excited and
measared siftaneonsly, e duta are first corrected for optical crosstulk (due to averlapping emission
specira) between fhe fluoropheres veing each flnorophere’s emiseion spectum.

A grid is superimposed over the flzorescence sighal image such that the signal from euch spot

35 centercd in each element of the £1id. The fluorcscence signel within each element is then integrated
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Lo ohtzin a numerica] value comresponding to the average intensiy 81 the signal. ke sclfware used
for signal analysis is the GEMTOOLS gene cxpression analysis program {Inoyts).
XL Complementary Polynucleotides

Sequences coraplementary to the GCREC-encading ssquences, ar any parts thereof, are nsed
to detect, decrease, or inhibit expression of naturally occurring GCREC. Although use of

oligonucicotides comprising from abowt 13 to 30 base pudrs is described, casentinlly the same

. P

procedura is nsed with smaller or with Targer seq fra Approg are
desipned using QLIGO 4.06 software (National Bioseiences) and the coding sequence of GCREC.

Ta iwhibit transedptien, 4 complementary cligonuclestide is designed from the st uniqus 57 sequencs
and used to prevent prometer binding to the coding scquence. To inhibit translation, o complementury
uligonucleatids is designed to prevent rit 1binding to the GCREC-sncoding trausciipt,

XII.  Espression of GCREC

Bxpression and purification of GCREC js achieved using bacterial or virus-based expression.

systzms. For expression of GCIREC in bacteria, cDNA is subcloned iote an appropriate veotor
coptairing an antibiotic resi gepe and an indocible promomier that directs high levels of cDNA

reenscription. Examiples of swch pramaters inehde, bor are not limited ta, the pp-fae {rae) hybrid
promoter and the T3 or TF bucteriaphage promoter in conjunction with the fer apsrator regulatory
element. Recombinant vectors are transformed into suiteble bacterial hosts, e.g., BL21(DE3).
Antibiotic resistant bacteria express GCREC upon induction with ssoprapyl beta-D-
thingalactopyrannside (TPTG). Expression of GCREC in enkaryotic cells is achizved by infecting
insect or mamrpalian cell lives with recordhinant Autopraphica californica nuclear polyhedrosis virus
(AcMNPY), commonly knowa as baculovirus. The honessential polyhedrin gene of baculovirus is
tepliccd with cDNA encoding GCREC by cither bommelogous recombinution oy bacterial-modiated
transposition involving tansler plsmid intermediates. Viral infectivity is maintained and te strong
polyhedrin prornoter drives high levels of cDNA ranseripfion. Reconbinant beculovirus is used to
infect Spodopters frupiperda (5f9) nsect cells in most cuses, or humman bepatocytes, (0 soue cases.
Infection of the Tatier requires additional penetic modifications te baculovirns. (See Engelhard, B K. et
a). (1094) Proc, Natl. Acad. Sci. USA 91:3224-3227; Sendiz, V. ot ). (1996} Hun. Gens Ther.
T:1937-1545.)

In most expression systerns, GCREC is synthesized as a fasion protein with, e.g., gltathione
S-transterase (G517 or a peptide epitope tag, such as ELAG or 6-His, pamnitting rapid, singls-step,
affinity-based punification of recombinapt fosion protein from crude cell Iysates. GST. a 26-kilodalten
enzyine from Schistosotys japonicom, enables the purification of fsion proteins vn immobilized
plotathione under conditions that maintain protein activity and antigenicity (Amershatn Pharacia
Biotech). Following porification, the GST majety cun be proteolyically cleaved from GCREC at
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specifically enginearad shes. FLAG, an §-araina asid peptids, enables immunoamniry purmsaton.
using commercially available monocional and pelyclons] anti- FLAG antibodies (Eastoan Kodak). 6-
THis, 2 stretch of six copseentive histidine residues, enables purification o metal-chelats 1esing
{QIAGEN). Metlgds for proieis capression and purification are discussed iy Ausubel (1993, supra,
<h. 10 and 16). Purified GCREC obtained by these methods can be used ditectly in the ussays shown
in Bxamples X VL XVL, and X1, where apphicable.
XOI.  Functional Assays

GCREC furclion is sssessed by sxpressing the sequences encoding GCREC at physivlogivally
elevated [evels in mammalian coll culture systems. cDNA is subcloned inte a mammasliap expression
ector contaimng a sirong promoter that drives high levels of cDNA expression. Vectors of chaice
include PCMV SPORT (Life Techoologics) and PCR3.1 (Inwitrogen, Carlshad CA), both of which
contain the cytomegalovims promotes. 5-10 g of recombinant vector ars transisntly transfected inte
abupan cell line, for cxarple, an endothelisl or hematopoietic cell fine, wsing either iposome
fornmlations or elecivoporation. 1-2 ug of an additional plasmid containing sequences encoding a
marker protein arc co-transtected, Expression of a miarker protein provides n means to distinguish

trems d cells from fe colls 1nd is 4 relisble predictor of cDNA expression from the

recombinant vector. Marker proteins of choice inclade. &.g.,.(Green Floorescent Frotein (GFP;
Clontech), 1264, or a CDG4-GFP fusion protein. Flow cytometry (FCM). an automated, laser optics-
based technique, is used to identify transfected cells expressing GFP or CDG4-GFF and to evalnate
the apeptotic state of the cells and other ceilular properiies. FCM deteets and quattifics the uptale of
fluorescent molscules that diagnase evants preceding ar eoincident with cell death. These events
inelude chonges in miclenr DINA confent as measured by staming of DNA with propidinm iodide;
changes in cell size. and granularity zs measared by forward light scatter znd 90 degree sids hight
scatter; down-regulation of DNA synthesis as mensured by decrsase in bromedeaxyuridine uptaks;
altgrations in expression of celi surface and intraceliular proteins @ measored by reactvity wit:
specitic antibodies; and alterations in plusma membrane composition as measured by ihe binding of
fluorescein-conjugated Annaxin V protein to the cell surface. Methods in fow cytometry ars
discnssad in Ormerod, M.GL (1994) Flow Cytometry, Oxford, New York NY.

The inthience of GCREC on pene expression can be assessed using highly purfﬁad'
pupulations of oells fransfected with sequences eoceding GCREC and <ither CD64 or CDG4-GEP.
CD64 and CDA4-GFP are expressed ou the surface of transfecred cz1ls and bind to conserved regions
of hurnan imrunoglobulin G (IgG). Transfected cells are cfffciently separated from nontransfected
<ells using magnetic haads coated with either human I2G or antbody against CL364 (DY NAL, Luke
Success NY). mRNA can be punfied from the cells using methods well known by those of sEill in the
at. Expression of mRMNA encoding GCREC and other gencs of nerest can be agalyzed by porthern
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analysia ap inierosrray techniques.
XIV. Production of GCREC Specific Antibadies

GCREC substautially purificd using polyacrylamide pel clectrophoresis {PAGE; see, e.g.,
Harrington, M.GG. (1990) Methods Enzymol. 182:438-493), ar other purification technigues, is used o
impmnize rabbits and te prodoce anfibodies vsing standard protocols.

Alernatively, the GCREC amino acid sequence is analyzed using LASERGENE software
[DMASTAR) to determine 1cgions of high imomnogenicity, and a corcsponding oligopeplide is
synthesized and used o raice antbadies by means known to thoee of skill in the art. Methods for
selcction of appropriate epitopes, snch as those near the C-termins or in hydrophilic regions are well
deseribed in the att. (Sec, s.g., Ansubs], 1995, supra, el 11.)

Typically, oligopeptides of abeut [ residues in, length are synthesjzed using an ABI 431A
peptide synthesizer (Applied Biosystewns) using FMOC chemistry and coupled to ELH (Sigma-
Aldrich, St. Louis MQ) by reaction with N-maleimidobenzeyl N-hydroxysuccinimide ester (MBS) to
increase immunopsnicity. (Sas, e.g., Ausubel, 1995, supra.) Rabbits are immuonized with the
olipopeptide-KLH complex in complete Freund's adfuvant. Resulting entisera are fested for
antipeptide and ant-GCRIEC activity by, for exampls, binding the peptide or GCREC to 2 substrats,
blocking with 1% BSA, reacting with rabbit antisera, washing, end reactng with 1adio-iodinated goat

anb-rabbit 1gG.
XV. Purification of Naturally Ocouwrring GCREC Using Specific Antiborlies
Naturally accurring or recorshinant GCRDC js sut ially puritied by ir ritinity

chromatography using antibodies spacific for GCREC. An immuanoaffipity colrmm is constructsd hy
covalently coupling anti-GCREC antibody 30 an activated chrotnatographic resin, such as
CNEr-uetivated SEFPHAROSE (Amersham Pharmacia Biotsch). Afier the coupling, the resin is
blocked and washed according to the manufasturer’t instructions.

Media containing GCREC are pussed over the immunoatfinity colomn, and the colemn is
washed under conditions that allow ihe preferential ahsorbance of GCRRC <t.£., high jonic sirength
buffers in the presence of datergent). The colutim is elated under conditions that disrupt ’
antibody/GCREC binding (e.g., a buffer of pH 2 to pH 3, or » high copcentration of = chaotrope, such
a5 urea or thiooyanate ion), wid GUREC is cellectad.

XVI. ldentification of Molecules Which Interact with GCREC

Maolecules which interact with GCREC may include agonists and antagonists, as well as
nielecules involved iu signal trapsduction, such a8 G protetns. GCRIC, or 2 fragment thereof, is
labeled with ) Bolton-Thunter reagent, {See, o), Bolton AE. and WM. Hunter {1973) Biocheru. 1.
133:529-5330.) A fragment of GCREC ineludes, for example, a fragment comprising ous or mots of
the three extracellnlar Toops, the extracelhilar N-tettinal regjon, or the third intriceliutar loop.
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Candidatc molecules proviously arrayed in the wells of a mult-well plate arc ineubated with the
labeled GCREC, washed, and any wells with labeled GCREC complex arc assaycd. Daty obtained
using diffarent eoncentritions of GCREC are used to salenlare valies for the number, affinity, and
assoclation of GCREC with the candidate ligand molecules.

Alternatively, molecules interocting with GCREC are analyzed using the yeast twa-hybrid
system as described in Fields, §. and . Song (1989 Nature 340:245-246, or using commercially
availahle kits based on the fwo-hybrid system, mch. as the MATCHMAEPR system {Clontech).
GCREC may also be usod in the FATHCALLING process (CuraGen Corp., New Haven CT) which,
emplays the yeast twa-hybrid sysiem in a high-throughput mooner to detertuine all interactions
between the proieing encoded by two large libraries of gencs (Nandabalan, K. e el (2000) US,
Pasent Wo. 6,037,101).

Poteptial GCREC agonists or antagenists may be tasted for activation or inhibition of GCREC
receptor activity using the ascays described in sections XV and X'VH1. Candidate nlecnles may be
selected from known GPCR egonists or antaganists, peptide Hbyurdes, o1 combibatorial chemical
librarics.

Methods for detecting interzclions of GCREC with intrevcllular sigual transduction uolecules
such a5 G proteins are based on the premise that internel segments or cytoplusmic domains from an
orphah G proteib-coupled seven transmetnbrane receptor may be exchanged with the anelopous
dumains of » known G protein-coupled seven traismetmbrane teceptor and used to idenify the G-
protoius aid downstroam signaling pathways uctivated by the orphin roeaptor domatns (Kobilkas, B.K.
et al. (1988) Sclence 240:1310-1316). In an anulogous fashion, domaius of Hie orphan receptor may
be cloned as 2 portien of a fusion protein and nsed in binding assays w demanstrate interactions with
specific GG proteins. Swdies have shown. that the third intrace]lglar loop of G protei pled seven

transmembIans feseptors Is inportant for G protein interacticon and signal transduction (Conklin, B.R.
o al. (1993) Celi 73:631-641), For cxwuple, the DNA fraginent corresponding to the: fhixd intracellular
leop of GCREC may be amplified by the polymetase chain svachon (PCR) and subcloned into 2 fosion
vector such #s pGEX (Plarmacia Biotech). The construet is transformed jnto an appropriate bacterial
hast, induced, and the fusian protein is purified fromw the cell lysate by ghutathions-Sepharose 4B
(Phaomacia Biotech) affinity chromatogsaphy.

For in vifra binding assavs, cell extracts eontaining G profeins are prepated by extraction with
50 M Tris, pE 7.8, 1 mM EGTA, 5 mM MgCT,. 20 mM CHAFS, 20% glycerol, 10 gg of otk
apratinin and leapepiin, and 20 ki of 50 i phenylmethylsulfonyl fluonde, The lysate is inmubuated o
ice for 45 min with constant stirring, centrituged at 23.000 g for 15 min 2t 4°C, and the snpormatant is
collected. 750 g of cell extract is incubated with glutathione S-trapsterase (GST) fasion protein
beads far 2h at 4°C. The GST beads are washed fve fitnes with phosphate-buffered saline. Bound

%
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G protein subumts arc dotected by [“FIADP-ribosyletion with pestussis or cholera togins, The
Teactions are terminated by the addition of 303 sample buffer (4.6%: (w/v) 5D3, 10% (v/v)
[-taereaptaethanel, 209 Cw/v) glyceral, 952 mM Trie-HCL, pH 6.8, Q.015% (w/v) hromipbete] hlue).
The [PFIADP-labeled profeins are sepatated on 10% SDS-FAGE gels, and avtoradiograghsd. The
separated protzing in these aels are transferred to pitracelieloss paper, blocked with hlotte (5% nonfat
dried milk, 50 M Trs-HC1 (pH 3.0}, 2 mM CaCl,, 80 mM NaCl, 0.02% NaN,, aud 0.2% Nonidet
P-40} faz I hovr at room. temperamrs, followed hy inoubarion for 1.5 hours with Ge subtype selective
antibodies (1:500; Calbivchem-Novabiochem). After three waches, blots are incubated with
borseradish perexidase (HRP)-conjugnted goat mti-rabbit inrosnoglobulin {1:2008, Cappel,
Westchester PA) and visualized by the chemilumi ‘based ECL method (Atctsham Corp.).
XVIL Demonstration of GCREC Activity

An assay for GCREC activity measures the expression of GCREC on the cell surface.
cDNA epceding GCREC is trapsfected into an sppropriate mammalian cefl line. Cell surface proteins
axe labeled with biotin as deseribed (de Ia Fuente, M.A. et al. {1997} Blood 20:2392-2405).
Irnmunoprecipiation: are performed using SCREC-specific antibodtes, and immunoprecipitated

samples ame analyzed using sodium dodecyl sultute polyacrylamide gel eleclrophoresis (SDS-PAGE)
and immenobloting techntques. The ratio of laheled immmnoprecipirant to unlabeled
jumunoprecipitant is propostional te the amount of GUREL exprvssed on. the cell surface

Ii the alternative, en assay for GCREC activity Js rased o a prototypical assay for
ﬁgmldlrccﬁpmtfmcdiaﬁcﬂ mudulation of cell proliforation. This assay weasures the rate uf DNA
synthesis in Swiss nouse 3T3 cells. A plasmid contaimimg polmuclestides encading GCREC is add=2
ta quicscent 3T3 cultured cells using ransfection methods well inown in the art. e transiently
transfecizd cells are then incubated in the presence of ["H]thymidine, a radisactive DNA pr.ecurmr
mwolecule. Varying amounts of GCREC Ygand are then added to fhe colmred cells. Incocporation of
[PHIthytuidine inlo acid-preciprtable DNA is measured aver an appropriate time interval using a
radioisatope coupter, und the amonnt incorporated is directly proportional to the amount of pewly
syuthiesized DNA. A linear dose-responde curve aver at least a hundred-fold GCREC ligand
concentration range is indicative af receptor activity. One onit of activity par milliliter is defined as the
concentratian of GCREC producing 2 30% response Ievel, where 100% represents wazimel
incorporation of ["Hithynridine into acid-precipitable DNA (McKay, [ and 1, Leigh, eds. {19933
Growth Factors: A Practical Approach, Oxford University Fress, New York IY, p. 73.)

Tro 2 turther alternutive, the essay for GCREC activity is based upon the ubility of GFCR
farily proteins to modulate G protein-activated secend messenget signal transdnction pahways (e.g.,
cAMP; Gaudin, P. et al (1998) I. Biol Chem. 273:4950-4996). A plasmid sucoding full length
GCREC is transfzeted into a marnmajiag cel) line (& 5., Chinese hasister ovary (CHQ) or human

e

JP 2004-531204 A 2004.10.14



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

35

(159) JP 2004-531204 A 2004.10.14

W 02729161 POTIUSOLAZL

embryonic kidney (HEK-293) =1l Bines) using methods well-known in the art. Transfectzd colls are
grown in 12-well trays in culture Toedium for 42 hours, then the culture medium is discarded, and the
aftached celis are gently washed with FBS. The cells are then incubated i culture medinm with ot
without lipand for 30 minutes, then the medivm is removed and esfls lysed by frestment with 1 M
peschloric acid. The cAMP levels in the lysats are measured by radioimmunaassay using methods
well-known in the art, Changes in the levels of cAMP fn the lysate from cells exposed o ligand
compared to those withaut igand are proportionsl o the amount of GCREC present in the transfected
eells,

To measure changes in inositol phosphate levels, the cells are grown in 24-well plates
containing 1x1{¥ cellsfwe]] and incubated with inositol-free media and [PHlmyoincsitol, 2 pCifwell, for
4B hr. The colture medium is remaoved, aud the cells washed with biuffer containing 10 mM TiC1
tollowed hy addition of igand. The reaction js stopped by addition of parchloric acid. Inesito]
phosphares are entraoted and separated on Dowex AG1-X$ (Biv-Rad) anion exchange resin, and. the
fotal lubcled inositol phosplites cornted by Lquid scimtillation. Changes ju s levels of labelsd nesiwl
phosphate from. celis exposced to ligand compared 1o those without Jigand are proportional to the
amonnt of GCRBEC present in the tramfected cells.

XVII,  Identification of GCREC Ligands

GCREC is expressed in a enkaryotio cell live such as CHO (Chinese Hamster Ovary) or
HEX {Human Brabryonic Kidney) 293 which huve a good history of GPCR pxpression and which
coptain, a wide range of G-prateins allowing for functional coupling of the expressed GUREC to
downstream effectors. The transformed cells aré assayed for activation. of the expressed receptors in
the presence of candjdate ligands. Activity js measured by changes inintracellular second
messengars, such as cyelic AMP or (a™. These may be measured directly using standard methads
well known in the art, or by the Use of feporier gene assays in which a nminescent protein (e.g. firefly
luciferase or green fluorescent protein) is under the transcriptional contral of o pramater responsive to
the stimulation of protein kinase C by the activated receptor (Milligan, G. ot al. (1996} Tronds
Pharmacol Sci. 17:235-237). Assay technologics arc available for both of thzse second messehger
sysiems to alow high throughpat readent in muld-well plate format, soch as the adonylyl eyelass
setivation FlashPlats Assay (NEN Life Sciences Products), or fluorescent Ca?* indicatars such as
Flno-4 AM, (Malesular Probes) in combination with the FLIPR. fluorimetric plate reading systen
{Moleculer Devices), In cases where the physiologically relevant sccond messenger pathway is not
tmown, GCREC may he coexpressed with the G-proteins G, which have been demonstrated to
couple 16 4 wide range of G-proteins (Offertnanns. $. and ML Simon {1995} 1. Biol. Chen.
270:15175-13180), in order to funned the signal transduction of the GCREC through 2 pathway
mvolving phospholipase C and Ca™ mobilization. Altemnatively, GCREC may be expressed in

ki
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engineered yeast systeus which lack endogenous GPCRs, thus providing the advautsge of & null
backgrourd for GCREC activation screening. These veast systems substitits 2 buman GPCR and G,

1S yeast plicronions feceptor pathway.

protein for the correspanding of the ek
Downstream signaling pathways are also mﬂdi.ﬁmi‘su that the pormal yeast regponse to the signal is
converted to positive growth on seleclive media or o teputter gehe expression (Broach, LR, aod J.
Thorner (1996) Nature 384 (supp.):34-16). The receptors are screened egainst pulative ligands
including known GPCR ligands and other tatarally oconming bicucive malecules. Biological extracts

from tissues, biological Huids and eell supernatants ero also screened.

Various modifications and varistions of the described methods and sysiems of the invention

will be: apparcnt. to those skilled in the art withobt depanting frot the seope and spinit of the invention.
Althangh the invention has been described i connaction with certain embodiments, it should be
undarstood that the inventien as claimed should not be unduly Timited to such specific embodiments.
Ipdeed, varions medifications of the deseribed modes fox carrying ot the ivvention which are ebvions
to those skilled in molecular biology or related fields ure intended to be within the scope of the
following claims.
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What is cluined js:

ND2z,

1. An isolated polypeptide selected from the group consisting of:

a) a polypeptide comprising e agne acid sequene of SEQ ID NO:L,

B a pelyp=plide comprising a nataraily occurming amino actd sequence at lsast 90%
identical ta the amine acid sequence of SEQ 1D NO: I,

c) a biolagically active fragment of a polypeptide having the anino acid sequence of
SEQID NQ:L, and

& an immunogenic Tragment of a polypeptide having the amine ac/d szquenee of SEQ
D MO:L

2. Anjsolated pelypeptide of claim [ comprising the amino acid sequence of SEQ ID NO: L.

3. Anisclaed polynueleotide enceding a polypepiide of claim 1.

4. Anisolatcd polynuclcotide curoding a polypeptide of claim 2.

3. Anisnlated poly ide of clain 4

prising the pelvpncleatide sequence of SEQ ID

5, A reombinan pol ¢ ising a promoter

operably linked to a

polymncleotide of clain 3.

7. A cefl transformned with a recombinant polypucleatide of claim 6.

3. A trausgenic organisin cotmptising a recombinant palynocleotids of claim 6.

9. A method of producing # palypeptide of claim 1, the method comprising:

a culturing 2 ¢ell under conditions suitebls far expression of the pelypeptids, whersin
=said ceil is ransfortnexd with a recombinant polyucientide, and said recombinant
pelynucleotide comprises a promoter segusuce vpsrably Tinked to 2 palnmcleotids
encoding the polypeptide of claim 1, and

by recavering the polypeptide so exproseesl.

10. A rasthod of claim 4, whersin the polypsptids has the amino acid sequencs of SEQ ID

&6
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11. An isolated antibuily which specifically biuds to a pelypeptids of claim 1,

12, An jsolated polymucleatide selected from the group congisting of:

5) a polynuclestide comprising the polynuclentide sequence of SEQ 1D NG:2,

B a polynuzleotide comprizing 4 nuturzlly cocutring polymucicotide sequence at least
90% jdentical 1o the pofynucizotide sequence of SEG D NO:2,

©} a palymuclootide corpl vio a polymncientids of a),

dy a polynucleotide complementary io » polynuckotide of b), and

e} an RNA equivalent of a)-d),

13. An isolated polynucleotide o ising at least 60 conti nucleotides of a

pelynuclectide of i 12,

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

having a sequence of & polynuclootide of claim 12, the method comprising:

s}

)

hybridizing the sample with & probe comprising at least 20 conligacus nucizotides

comprising a sequence compl y to 5aid target polymucleotide inthe sample, and

which probe specifically hybridizes o said target polynuclectide, under condith

whereby & hybridization complex is formed berween said prabe and said target
polymicleotide or fraginents thereef, and

detecting the presence or absence of said hybridization complex, and. opticnully, if
present, the amount thereof, :

15. A method of cliim 14, wherein the probz comprises at least 60 contignous ruckotides.

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

having a scguence of a polynuclastids of claim 12, the method comprising:

)

-

amplifying said target polynucizotide or fragment thereof using polymerase chain
teaction amplification, and
detecting the presence or absencs of said amplified target polynucleotide or frapment

thereaf, and, optienally. ¥f preseur, the mnount hereof,

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

87
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excipient.

18. A composition of clain: 17, wherein the polypeptide has the amina acid sequence of SEQ
ID N

19. A method for freating a dissnse or condition associated with decreased expression of
fuhctional GCREC, comprising administetibg to 2 patient in noed of such treatment the composition of

clam 7.

20. A method of scresning a compound for effectivensss as an agonist of a polypeptide of
cinim I, the method comprising:
a) cxposing a sample comprising a polypeptide af claim 1 to a compound, and

1] Jdetecting agonist activity in the sample,

21. A compesilion compsising an agouist compound identified by a method of clairm 20 and a
phanmacevticolly scceptable excipient.

22. A method for meating 2 disease ot conditian associated with decreased expression of
fuuctional GCREC, comprising adiministoring te a paticunt in need of such treatment a composition of

olnim 21,

23. A method of screzhinyg a compound for effiectiveness as ab antugonist of a polypeptide of
claim I, the method comprising:

a) oxpoting 4 sample comprising a pelypeptide of claim 1 to a compound, and

)] detecting antagonist uctivity in the sample.

24. A conposilion sumnprisiog as ntagouist compuend ideotified by @ method of claio 23 snd

2 pharmaceuticaliy acceptzble excipient

25. A method for treating a disepse or condition associated with overexprassion of functional

GCREC, votuprisiug adininistering to a patical iu tood of sucl troatinsnt a cowposition of vlam 24.

26. A methed of screening for 2 compeund that specifically binds to the pelypeptide of claim
1, the method comprising:

a) combining the polypeptige of claim 1 with at least one test compound under suitable

82
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wonditions, and
) detecting binding of the polypoptide of clain 1 to the test compouad, thereby
identifying a componnd that specificaliy binds to the polypeptide of claim 1.

27, Amethed of screening for a compound that medulatss the activity of the polypeptids of

claim 1, the method comprising:

4) combining the polypeptide of claim | with at Jeast one iest compound under conditons
permissive for the activity of the polypeptide of claim 1,

)] assessing the activity of the polypeptide of claim 1 in the presence of the tzst
compound, ahd '

c) comiparing the activity of the polypeptide of clain 1 in the presencs of the test
campoud with die activity of the polypeptide of clain [ in the ahsence of the test
compound, wherein a change in the activity of il polypepiide of claim 1 in the
presence of the test compound is indicative of 2 compound that medalstes the activity
of the polypeptide of claiin 1.

28 A meothod of screening a contpound far effectiveness in alteriog expracsion of a target
polymuclentide, wherein seid target polynuclsotide comyprises a sequencs of claim 3, the method
copzprising:

1) exposing & sample comprising the target polyoucleotide to a compound, under

conditions suitable for the expression of the targst polmucleotids,

) defeoting alterad expression of the target polypucleotide, and

<} companing the sxpression of the target polyoucl=otide in the presence of varying
amous of the compound and in the absence of the compeund.

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

ay treating a biological sample contaming nucleic acids with the test compound,

) Tybridizing the maclsic acids of the tieated biological sample with a probe comprising
at Jspst 20 contiguons nucleotides of a polyucleotide of clain: 12 undar conditions
wherchy a specific hybridization complex s fortned between said probe and a target
polymclectidy in the bialopical somple. said tarzet palynucleotide comprising a
polynuclectide sequence of a polyrticleotide of claim 12 or fragment thereaf,

©) quantifying e amount of kyhridizaton complax, and

dy comparing the umount of hybiidization complex ik thy treated hiological sample with,

the amuunt of hybridization complex in an vntrestzd hinkipical siznple, whereina

89
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differepee in the amount of hybrdization complex. in the treated biojogi~z] sumiple is

indicalive of toxicity of the twsi compound.

30. A diaghostic tost for a condition of dissase associated with the expression of GCREC in a

biolngical sample, the method comprising:

%

h)

cotbining the biologieal saapls with an antibedy of cluim 11, under conditions suitable
for the antibody to bmd the polypeptide and form an antibedy:pelypeptide complex,
and

deiccting e complex, whersi the presence ol e complsx correlates. with e

presence of the polypepride in the biclogical sample.

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

a}
b}
<)
d3
)

a chimeric antibody,

= single chain andbody,
a Fab fragment,

a F(ab’), fragment, or

a humanized antibody.

32, A compocition comprising an antibody of claim 11 xnd an acceptable excipient.

33. A mcthod of diagnosing a condition or disease associoted with the oxpression of GCREC:

in a subject, coniprising administering to said subject an sffective amount of the conmposition of cliim

32.

34. A composition of claim 32, wherein the axtibady is Teheled.

35. A method of diagnosing & condition or disease associated with the expression of GUREC

in n sithjeot, comprising administering to said snbject an effective amount of the composition of claim

34,

36. A method of prepanng a polyclonal antibody with the specificity of the antibody of chim

11, the merthod cnmprisin 1.

a)

fnnunizing an aniinal with o polypuptide having the amine acid sequeuce of SEQ I
NG:1, or an fmteunogenic fragment thereof, voder conditions to elicit an antibody

0
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respnnse,
b) isnlating, antibodies fror said animol, and
o) screening the isolated anfibodies with the palypeptide, therehy identifying a polyclonal
antibody which binds specifically to a polypeptide having the amino acid sequence of
SEQ D NO:L.

37. A polyclonal antibody produced by a method of clim 36.
34. A compasibion comprising the polycionat andbody of claim 37 and » suitable carrier.

39. A method of making a maonocional antibody with the specificity of the antibody of claim
11, the method comprising:

a) imupizing an animal with a pojypeptide having the amino acid sequence of SEQ IT
NG:1, or an jmmunegenic tragment thereof, under conditions to elicit an antibody
respense,

b} izolating antibady producing cells froin, the animal,

o) fnsing the antibady producing calls with immorizlized celis 1o form menoclonal
antibody-producing hybridoma cells,

) enlmring the hybridems cells, and

) isolating from the culinre monoclonal antibody which binds specifically to a
polypeptide having the amino scid sequence of SEQ 1D NO:1.

40. A monoclonal untibody produced by 1 method of claii 39.
41. A composition comprising the monocienal antibedy ef claim 49 and a suitable carrier.

42, The antibody of claim 11, wherein te antibody is produced by screening a Fab expression
Tibrary.

43. The antibody of claim 11, wherein the antibody is produced by screening a recensbinant

immupoglobulin kbrary.

44. A method of detecting a polypeptide having the amino acid sequence of SEQ ID NO:1 in

a sample, the method comprising:

91
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a} incebating the antibody of claim 11 with a sample under covditicns to allow specific
hinding of the antihody and the polypeptide, anil

1] detecting specitic binding, whetein specific binding indicates the presence of &
polypeptids having the amnine acid sequence of SEQ (> NO:1 in the sample.

45, A moethod of purifying a palypeptide having the anu acid sequence of SEQ TD NO:T
from a suraple, the method comprising:
a) incwbating the antibady af claire 11 with a sample under conditions to allow specific
binding of the antibody and the polypeptide, and
1] scparating the antibody from the sample und obtaining the purified polypeptide havieg.
he amino acid sequencs of SEQ D NO:L

446, A micronray wherein at least one slement of the microarray is a polynucleotide of claim
13.

47. A method of genezating » transeript image of a samyle which contains palymucleckides,
the method comprising:
) Jaheling the polynucleotides of the sanple,
b) contacting the clements of the micpoarray of claim 46 with the labeled polynuclcatides
of the sample under capditions saimble for the formation of a hybridization complex,

and

c) quuntitying the expression of the palynuclzotides in the sample.

48, Avamray cauprising different wackotide moleceles afftwed in distinct phiysical lucations
an a solid snbstrate, wherein at least one of said nuclectide molecnles comprisas » first oliponucleoiide
or polymuclestide scquence speeifically hybridizable with at feast 30 contignous aucleotides of a targer
polyiucleotide, and whereit said target polynucleotide Is a pelynucleotide of claim 12.

49. Ao aray of clsim 48, wherein suid ficst oligonucleotide or polynucleotide sequenes i

cempletely complesuentary 1o at Jeust 30 contigneus nucleotides of said target polynuclestide.

50 An array of claim, 48, Whercin said fist oligenucleotids or polyimcleotids sequencs ks

cumpletely completuentary to ut least 60 contigueus uckotides of said target pobypnclestids.

92
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5%, An array of claim 48, wherein said first oligentcleotide or polynucleotide sequetice is
cnmpletely complerentary to said tavger polynucleotide.

52, An arruy of cluim 48, which is a microarray.

53. An arcay of claim 48, further comprising said target polytmcleatide hybridized to a

nucleotide welecule comprising said frst eligonyclectide or pelymcleotide sequence.

54. An afray of claim 48, wherein a Ginker joins at least ons of said nucleotide molecules to

seid solid substrale.

55. An away of elaim 48, wherein sach distinet physical Iocation on the Fubstrats containg
mutiple nucleotide molecules, end the nukipls nucleotide moleeules at any single distinet physical
locution have the same seqnence, and sach distinct physicsl location an the substrate contains
nuclsatide moleculos heving 8 sequence which differs from fhe sequence of nucleotide molecules st
auother distinet physical locadon uh the substtate.

36. A method of {dentifying @ compound that modulates, mimics and/ar blocks at eifactary
andfor taste sensation, the method comprising:
a) coniacting the compound with an olfactory audfor taste recepior pelypeptide selected
from the grotp consisting af:
il apolypoptide having the amino il sequence s of SEQ 1D NO:1,
i) a binlogicaliy active fragmert of 2 polypeptides having (e amivo acid
" sequenice of SEQ TN NO:1, and
fiiy an clfactory andior taste seceplor having ab anino #eid sequence at Jeast
9% identical to the umine acid sequence of SEQ LD NO:1.
)] identifying whether the compourd specifically binds to and/or affects the activity of
suid receptor polypeptide.

7. The method of cleim 56, whetein suld teceptor polypeplide is expressed on the surface of

a mamrnalion cell

58. The method of claim 57, wherein said mammalian cell expresses # (5-protein.

JP 2004-531204 A 2004.10.14
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59 The method of claim 58, wherein said mammalian cefl cxpresses @ phirality of G-protein
v
coupled receptors.

60. The methnd of claim 5%, wherein said mammatian cell expresses unother elfactory and/or

taste receptor polypeptids.

&l The metho of cleim 56, wherein sail receptor polypeptide is fused to another
polypepiide.

62, A palypeptide of claim 1, comprising the amino acid sequence af SEQ D NO:T.

63, A polypacleotide of claim. 12, comprising iz polyaucleotide sequance of SEQ D MO,

ad
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INTERNATIONAL SEARCH REPORT tetnational applzation a.
PCT/US 01/42541

Box1 Dhsarvations whera certain claims were found unsearchable {(Continuation of item t of first sheet)

This Wnfeimeationatl Sezrch Feport s no been @ S1aulished in 6 Spec: of cerlidin caimns under Aice 170210 16 1 Tol tving reasors:

1. ] ctaims s

barause thay ralale 0 subject mater not required o ha searched by thie Autharly, name'y:

see FURTHER INFORMATION sheet PCT/ISA/210

2. [X] cams s {?1-28)-partially
Decausw tnay | #lata 10 pirts of e Itenvatio: sl AppFoation it do ot zomgly with the prescrivedieq irements 1o such
Ar exient ksl o meaningal “nieme| rnal Search ean bz caried oot spenitrally

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Ciaime Noz.:

becauze twey are dependan claime and are not d-afed in ascordance with Ihe second and third sentences of Sule 6.4{a).

Box N Observations where ynity of i ion is lacking (Cor ion of itam 2 of firsl sheet)

Thus Inlemiztional Suaiching Authority (ouid muliaie invenlions in th's internalivigl applicaticn, 43 12 lews;

1 Az all required addonol search fees were timely pd by the applicant, this intematonel Search Report covers all
- searchabls oalms.

2 D Az all scarchable © :|m5 cculd be szarched w thout oficr justifiing an accibonal foc, this Autharty dd not invite payment
of any asdilional fe

a. Ac only come of #hs required addifonel scaroh feca were fmety paie by the applizany, this Infermadena) Scarck Report
covars ol focse clalms for which fazs wane paid, speelicaly craims Mos.:

1 N reguired aoditiona Search teas weve imely pald iy the 2ppliozeit, Soneetgently. Tis IPlerratie i Seaut HaparLis
TEERCIET 10 1ha INVenton Hirst mentoned in e Clalim.g; Itis Covered by Dlhaime NOg.:

Aemack on Protest D T stional seanch lees wers by e splicants pratast.

H Mo proest aseomparted the payment of acclional searcn fees.

Form PCTASAR! C (CEMNTANON Of st sheetl 11} Ly 198)
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Incairalional Agpieaten Me. PCTUS 01 AP541

FURTHER INFORMATION CONTIMUED FROM  PCTASAS 210

Continuation of Bex 1.1

Although ¢”afms 19, (22.25)-partially are directed to a wetncd of
treatment of the ruman/anima) body, the search has been carried out and
basad on the allgged effects of the campound/campasition.

Although ¢ aim{s) 33 and 35 are directed to a diagnostic metiod praciised
an the human/animal body, the search has beep carrieq out and based on
the alleged effects of the compound/composition.

Continuation of Box 1.2

Claims Nos.: (21-2B)-partially

Present claims 21,22,24 and 25 relate to agonists and antagonists of the
GFCR—paTlypeplide respectively a method of lreating a diseass or condition
associated with overexpressicn of functiocnal EPCR, comprising
administering to a patient in need of such treatment an agonist or
antagcnist of aPCR—polypeptide without giving a true technical
characterization. Moreover no such compounds are defimed in the
application. In conseguence, the scope of said claims is ambiguous and
vague, and their subject-matter 1s not sufficiently dfsclosad and
supported {Art. 5 and & PCT). No search cap be carried out for such
purely speculative claims whose wording is, in fact, 2 mere recitation of
the results te be achieved.

Consequently, the search has been carried out for those parts of the
claims which appear to be ciesr, supparted and disclosed, namely those
parts relatfng to antibodies against the GPCR.

The agplicant’s attention 15 drawn fo the fact that ciaims, cr parts of
claims, relating to inventiens in respect of which ne international
search report has been escablished need not be the subject of an
intarnational preliminary examination (Rule €6.1{e} PCT). Tae applizant
1s advisec that thz EFO palicy wnen acting as an International
Preliminary Examining Authority is normaily not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespeclive of whelher aor not Lhe aimy are amended Following
recelpt of the ¢carch report or during any Chapter II procedure.

JP 2004-531204 A 2004.10.14
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INTERNATIONAL SEARCH REFORT

Information on patent family members

(181)

atlanel Aggllcaiien o

CT/US 01742541

Patent document Publicatian Fatant famiy ‘ Puulicabon

oilod In seaek repor date memberts) aata

W0 0148805 A 20-09-2001 AU 4736601 A 24-09-2001
W0 0168305 AZ 20-09-2001

un 1198526 A e7-12-2001 AU 7012101 A 02-01-2002
WO 0198525 A2 27-12-2001

WO 0220726 A 28-03-2002 WO 0224726 A2 28-03-2002

Furi FETASAR D (oteril By e bl 1362
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