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Ala Gly, Set

[Arg His, Lys

(Asn Asp, Gln, His

(AsD Asn, Glu

[Cvs Ala, Ser

[Gln Asn, Glu, His

[Glu Asp, Gln, His

[Gly Ala

H-]is Asn, Arg, Glpn, Glu

[Ile Leu, Val

[Leu Ile, Val

[Lvs Arg, Gln, Glu

[Met Leu, Ile

Phe His, Met, Leu, Trp, Tyr

[Ser Cys, Thr

[Thr Ser, Val

[Trp Phe, Tyr

[Tyr His, Phe, Trp

[Val Ile. Leu, Thr
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Matrix: BLOSUM62
Reward for match: 1

Penalty for mismatch: -2

Open Gap: 5 K 7K Extension Gap: 2 penalties
Gap x drop-off: 50
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Open Gap: 11 FE:ZX Extension Gap: 1 penalties

Gap x drop-off: 50
Expect: 10

Word Size: 3
Filter: on
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WO 01766742 POCTIUSOLAGETS

G-PROTEIN COUPLED RECEPTORS

TECHNICAL FIELD
“This invention celates 10 mucleic acid and aming acid sequences of G-protein coupled receptors
and 10 the use of these sequences in. the diagnosis, ireatmeni, and prevention of cell proliferative,
neurological, cardiovascular, gastroirgastingl, avlcimmone/infamnmalory, and metabolic disorders, and
viral ifections, and o the assessment of the effests of exogencus cotnpounds ou the expression of

nucleic acid and aming acid sequentes of G-protein coupled receptors.

BACKGROUND OF THE INVENTION

Signaf transduction is the general process by which cells respond to extracelhular signals.
Sipnal ransduction across e plasma mernbrane begins with the bindfng of & sienal molecule, .8, &
hormonz, neuratransmittar, or growth factor, to a cell membrane recepar. The receptor, thus activated,
triggeas an inracellular biochemival vascade that emds with the activation of an intrace)[ular target.
molecule, such a8 a transeription factor. This process of signal transduction regulates all types of ccil
functions including cell proliferation, differentiation, and gene transcription. The G-protein coupled
receptars (GPCRSs), encoded by ooe of the largest families of gencs yer identified, play a canwal role in
the transdnction of extracelluiar signals across the plasma membrane. GPCRS have a proven hisrory of
being successiul therapentic largets.

GPCRs are intepral membrane proteins charecterized by the presence of seven hydrophobic
transmembrae domains witich together Goirn a hundle of antiparallel sipha (o) helices. GPCRs vange
in size from under 400 to over 1000 amino acids (Strosberg, AD. (1991} Eur, §. Bioghem. 196:1-10;
Coughlin, 8., (1994) Curr. Opia. Cell Bial. 6:191-197). ‘Ihe amino-terruinus of a GPCR is
extraceltular, is of vafable kength, and is often glycosylnted. The carboxy-terminus is cytoplasmic and
gonerally phosphorylated, Extracellalar loops alternate with intracehilar Juops and link the
Transmembrane domains. Cystelne disulfide bridges tinking the second and third extraceliular loops

may interact with agonists and antagonists.

‘Ihe most comserved domains of GPCRY are the
transmembrane domaing and the fivst two cytoplasmic Joops, The ransmentbroe domains dccount, i
Fart. for stroctorsl and functiona] features of the receptor, In most cases, the bundle of ¢ helices torms
a ligand-hinding pockel. The extracellular N-terminal segmenl, of one of moee of the theee extraceltular
loops, may also participate in ligaod binding. Ligand binding activatcs the receptor by inducing a
conformational change in infracellutar portions of e recepror. In turn, the large, thind intracellular
loop of the activated receptor interacts with a heterotsimeric guanine micleotide binding (G) pratein

eompley which mediares fiurther intracetluiar signaling activitics, including the activation of second



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

23

3l

(103)

WO 01766742 POCTIUSOLAGETS

inessengers such a5 cyclic AMP {cAMP), phosphalipase C, and inosttal triphasphate, and the
inferaction of the activated GPCR with ion channgl proteing. (See, ¢ g., Watson, 5. and 5. Arkinstall
(1994) The G-protein Linked Receptor Facis Book, Academic Press, San Diego CA, pp. 2-6;
Bolander, FF. (1994) Molecular Eodocrinology, Acadenic Press, San Diego CA, pp. 162-176;
Baldwin, J.M. (1594) Curr, Opin. Cell Biol, 6:150-190.)

GPCRs include raceptors for sensory signat mediators ¢e.g., light and olfactory stimulatory
molecules); adenasine, y-aminobutyvic acid (GABA), hepamcyie growh facior, mielanocorting,
neurapeptide Y, opioid peplides. opsins, somatostatin, tachykinins, vasoactive intestinal polypeplice
Fawily, and vasupressin; bicgenic amines {e.g., dopamine, epinephrine and norepinephrine, histamine,
ghilamate (metabutrupsc sffect), suetylcbaline (muscarinic effect), and seotonind; chemokines; Upid
mediators of inflamrnation (e.2., prostaglanding and prostanads, platelet activating Factor, and
Jeuknhienes); and peptide iwrmones (8.2, Yowhestn, bradykinin, calcitonin, C3a anaphylatoxin,
endathelin, follicle-stimulating hormone (FSH), gonadotropic-refeasing hoomone (GnRH), neurakirdn,
and thyrotropin-refeasing hormone (TRED, and oxytocin), GPCRK which act ay receptors for stimuli
that have yet 1o be idertified are kKindwn as orphan receptorns.

“The: diversity of the GPCR family is further increased by slternative splicing  Many GPCR
ZeNes CONAIRN LILONS, And there are currehtly ovar 30 such receptors for which splice variams have been
identified. The largest number of varjations are at the protein C-terminus. N-terminal and cyloplasimic
loop variants are also trequent, while varfants fr (e exiracellular loops or wansinembrane domains are
less commen, Soime receptors have more than one. site a which variance can occur, The splicing
viriants appest (o be functionaily distine, based upon observed differenves in distribution, sigoaling,
coupling, regulation, and ligawd binding profiles (Kilpatrick, G.J. et al. (1999 Trends Pharmacol. Sui.
20:294-301).

GPCRS can be divided into thres major subfamilies: the rhodopsin-dike, secretin-like, and
melabeiropic glutamiate receptor subfamiifes. Members of these GPCR subfamilies share similar
functions and the characteristic seven transmerbrane structore, but have divergent aming acid
sequences, The Largest family consists of the rhodopsin-like GPCRs, which transmit diverse
extracellular signals including hormuonss, neurctransniitters, and light. Rhudupsia iy a photosensitive
GPCR fonnd in animal retinag. In vertebrites, thodopsin molecules are einbedded in membranous.
stacks found in photoreeeptor {rod) oclls. Each rhodopsin molecule responds to & photun of Tght by
triggering a decrease in oGMP levels which leads to the clusure of plasia membraze sodivm channels,
In this manner, a visnal signal is converted to a nenral impulse. Other rhadopsin-tike GPCRS are
dircetly invobved in responding t0 peurotransinitiers. These GPCRs include te receptors for adrenabing
{adrepergic receptors), acetylcholine (muscarinic receptors), adenosing, gatanin, and glutamate (M-

JP 2004-507212 A 2004.3.11
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methyl-D-aspartateNMDA receptors). (Reviewed in Watson, 8. and 8. Arkinstall {19%4) £he G-
Protein Linfed Receptar Facts Bogk, Academie Press, San Dispo CA, pp. 7-%, 19-22, 32-33, 130-131,
214-216, 221-222; Haber1-Ortoli, E. et al. (1994) Proc. Matl. Acad. Sci. USA 91:9780-5783.)

"The galanin receptors mediale the activily of the neuroendocrine peptide galanin, which
inhibits secretion of insulin, acetylchotine, serotonin and neradrenaline, and stimulates prolactin and
growlh hormote release. Galanin recephors ate involved in feeding disorders, pair, depression, and
Alzheimer's diveasa (Kask, T et al. (1997} Lits Sci. 60:1523-1533) Orher neevours system rhodopsin-
like GPCRs include a growing family of receplars for 1ysophosphatidic actd and other
Lysoplsgphelipids, which appear to have roles in development and neuropathalegy {Chun, J. cof al.
(1999 Call Biochen., Biophys. 30:213-242).

Thie largest sublamily of GPCRs, the olfactory receptors, are also members of the rhodopsin-
Tike (GPCR family, Thess recepbors function by rransducing odorant signals. Mumerous distinet
olfactory recepiors are reqaired o distingnish different odors. Each ol factory Sensory neurom xpresses
mnly one type.of olfactory receptor, and distingt spatial zones of netrons axpressing distinet receptors
arc founxt i naral passages. For cxample, the RAlC receptor which was isvlated frow a rat brain
tibrary, has boen shown to be Limited in expression 1o very distinet regions of the brain and a defined
zane of the clfacrory epitbelivi (Raming, K. et af. (1998} Receptors Chanpets 6:141-151). However,
the expression of olfactory-like receptors is not confined to olfactary tssues. For sxample. thres rat
zenes encoding olfactory-Tike receplors having typical GPCR characteristics showed expression
pallerns ool only in taste and alfactoey tissue, bul also in mate reproductive fissue (Thamas, MUB. et al.
{1996} Gene 178:1-5).

Menibers of the secretin-like' GPCR subfamily have as thelr ligands peptide hormonss such as
secretin, calcitonin, glucagon, growth hormone-releasing hortons, paraithyeoid hormone, aud
vasoactive intestinal peplide. TFor example, the seccetin receptor responds o secreting a peptide
hormone that. simutates the secretion.of enzyiues and jong in (he pancreas and smal {ntestine (Watson,
supea, pp. 278-283). Secretin receplovs are ahoul 450 aming acids in length and are fund in the
plasma membrane of gastrointestinal cells. Binding of secretin to its receptor stimulates the production
af cAMP,

Iixamples of secretin-like GPCRs implicated in inffammation and the imntsune response
inchide the EGF produle-contadning, mocka-like hovnene receptor (Boel ) and CDO7 roceptor

proteing. These GPCRs are nembers of the recently characterized EGF-TMY receptors subfamily,

These seven transmeiabrans hormone receplors exist as helerodimmers in vivg and contain between
three and seven potzniial caicinm-binding EGF-Jike motifs. CDY7 is predominanily expresscd in
leukaeytes and is markedly upregulated on getivated B and T cells (McKnight, AJ. and 8. Gordon

JP 2004-507212 A 2004.3.11
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{1998} I. Leukoc. Biol, 63:271-280).

The third GPCR subfamily is the metaboiropic glulanate receptor Dunily. Glatamate is the
major excitatory Leuroransmitter in the central nervous systern. The metabolropic glutanate Feeeptats
modulate the sctivily of intracellolar effectars, and ars invalved in long-term potentiztion (Watson,
suprs, p.120). The Ca*-sensing receptor, which senses changes in the sitracellular concentration of
caleium jons, has & large extracellolac donain including clusters of acidic aming acids which nay he
involved in caleiom hinding. ‘The metabotiopic gutaimates receptor Family also includes pheroons
recepiors, the GABA, receptors, and De (4810 receplors,

Other subfamilies of GPCRs include two gronps of chomorceeptor genss found in the
nomatodes Caenorhabeditis elepans and Cacnorhabditis brigasae, which are distanfly related to ihe
mammalian olfactory receptor genes. The yeast phicromone receptors STEZ and STE2, involved in the
respanse to nmating factors on the cell membrane, have their awn seven-transmembrane signatare, 25 do
the cAMP receptors from the slime molid Dictyastelium discoideum, which are theught to regulate the
aggragation of individual ceMs and control the expregsion of numerons developmentally-regnlated genes.

GPCR. mutations, which may causc loss of function or constitutive activation, have becn
associated with Rumerows humaz diseases (Coughlin, supra). For instance, retinitis pigmeotosa may
arise from murations in (he thodopsin gene.  Furthenmore, somatic activating mutations in the
thyrotropin receptor have besn reported 1o canse hyperfancrioning thyrold adenomas. suggesting that
certain GPURx susceptible to copstilulive activation may bebave as prolooncogenss (Parma, T, ef 4l
{1993) Nature 365:649-651}. GPCR receptors for the following figands alse contain matations
assciatedd with huipan disease: luteinizing bonnone (precocions puberty); vasopraxsin V, (X-Hoked
nephrogenic diabetes): glucagon (diabeies and hyperlension); caicium (hyperparalyroidism,
hypocalentia, hypercalcemis), parathyroid hormons (short lmbed dwarfism); By-adrenoceptor (ohesity,
non-insulin-dependent diabetes mefitus); growth hasmone releasing hormone (dwarfamy); and
adrenocorticotrapin (plucncorticok] defoiency) (Wilson, 5. ef al. (1998} Br. ). Pharmocal. 125:1587-
1392; Stadel, N, et al. (1997) Trends Pharnacal. Sci. 18:430-437), GPCRS are 2150 involved in
dopression, schizophrenia, sleeplassness, hyperlension, anxiety, stress, rens failure, and several
cardiovascular disordars (Horn, F. and G. Vriend (1998) 1. Mol. Med, 76:464-468).

In addition, within the past 20 years several hundred new drugs have been recognized that are
directed towards activating or ishibiling GPCRs. The therupeaitic targets of these drugs spae a wids
range of divenses and disorders, indluding cardiovascular, gastrointesting], and conleal peryvoas sysiem
<isariders i welt as cancer, osleoporosis and endometriosis (Wilson, supra; Stadel, supra). For
example, the dopamine agonist L-dopa Is used to treat Parkinson's disease, while a dopamine untagonist

is used to reae schizophirenia and the early stages of Hunrington's dizease.  Agonists und amagonists of
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wdrenaceptors have been used for the treatinent of asthma, high biood pressure, other cardovascular
disorders, amd wixiety; muscarinic agonists are used n the treatment of glauconm and tachycardia;
ferotomin SHT1D anugonists are osed against migraine; and histandne H1 antagonists are used against
allergic and anaphylactic reactions, hay fever, itchivg, and motion sickness (Hom, supra).

Recent research suggests potential futvre therapeutic nses for GPCRs in the treatment of
melalxnic disorders induding Jabetes, obesity, and osteoporesis. For example, mutant V2 vasopressin

receptars causing naphrogenic diabetes could he functionally resened in vitre by co-exprosgion af a C-

torminal V2 receptor peptide spanning the region comtaining the mutations. Tis resull suggcsts 4
possible novel strategy for discasc treatment {Schoveberg, T. of al. (1996) EMBC J. 13:1283-1201).
Mntations io mrlanocortin-d eceptor (MOC4R) are implicated in human welght regulation and chesity.
As with the vASOPEssin W2 receptor mutants. these MCAR mutants are defective in trafficking 10 the
plasma membrane (Ko, G and R G. MacKenzie {1599} 1. Biol. Chem. 274:35816-33822), and thus
miglt be reated with 2 stmilar sirategy. The type 1 receptor for parathyroid bormene (PTH) is &
GPCR that mediates the PTIH-dependent regulation of calehim homeostagis in the Blondstream. Smdy
of PTHSreeeptor interactions may enable the development of novel PTH recepior igands fur the
treatment of osteoporosis (vaonstadt, M. et al. {1999) Am. J. Physicl. 277:F665-F675).

The chemekine recepror group of GPCRs bave poleniial tierapeutic wility in inflarmation and
infectious disease. (For review, see Locati, ML and PO Murphy (1999) Anmu. Rev. Med. 30:425-
440.) Chemokines are sma)l polypeptides (hat aci as intracellular xignals in the regulalion of Teukocyte
ralficking, hematopoiesis, and angiogenesis. Targeted disruption of vazious chemokine receptors in
mice Inclicales that these reeeptors play roles in pellrlogic inflannation wnd 1n autoimmune disorders
such as mukiple sclerosis. Chemokine receptors are also expiolled by infectious agents, inclnding
herpesviruses and e buman immunodeficioncy virus (HIV-1) to facilitate infecton. A fruncated
vergion of chemoking veceptar CCRS, which acts as a corcceptor for infection of T-cells by HIV-1,
teyulis in resiglance to ATDS, suggesting that CCRS antagoniaig eould be ugefil in preventing the
development of ATDS,

The discovery of new {-protein coupled receptors and the polynuclentides encoding them
satislies a need in the art by providing new compositions which are useful in the diagnasis, preveation,
and ireatmemnt of cell proliferative, newrological, cordiovasoular, gastrointestinal,
antoimmune/inflammsiery. ang meabolic diserders, and viral infections, and in the assessment of the
effects of exogenous compoumds ou the expression of nuclewe acid and aming acid sequences of G-

protein coupled receptors.

SUMMARY OF THE INVENTION

JP 2004-507212 A 2004.3.11
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‘The inventing featurss purified polypeptides, G-protebn coupled recepions, referred o
collestively as “GCREC” and individually as "GCREC-1,” “(REC-2,"” "GCREC-3," “GCREC4,"
“GEREC-3," “GCREC-6," “GCRTC-7,” *OGCREC-8,” “GCREC-9,” “GCRE(C-10,” “GCREC-11,”
“GECREC-12." “GCREC-13." “GCREC-14,” “GCREC-15." “GCREC-16,” “GCREC-17." “GCREC-
18,” “GCREC-19,” “GCREC-20," and “GCREC-21." In one agpect, the invention provides an isolated

palypeptide comprising an amipo acid sequence selactad from the group consisting of 4) an aming acid
sequence sclacted from the proup consisting of SEQ TD NO:1-21, b) a naturally occorring anyne acid
scquence naving at least 9{1% sequenca jdentity toan amine ackd sequence sclecled ftom the groun
consisting of SEQ 1D NO:1-21, ¢} 2 biologically active fraginent of an aming acid sequence sclocted
from the group consisting of SEQ 10 M0:1-21, and d) an immunogenic tragment of an aminag acid
sequencs selected from the group cousisting of SEQ 10 NO:L-21. In one alternative, the ioverition
provides an jzclated polypeptide comprising the aming acid sequence of SEQ 1D Nx1-21,

The invention further provides an isclated polynucleotide encoding 2 polypeptide comprising an
anino acid sequence selreted from the gronp consisting of 2) an aming acid sequenes selectad from the
group cousisting of SEQ 1D NO:J-24, b) a natorally cccurring anine acid sequence having at least
50% sequence identity to an amino acid sequence sslectd from the group oonsisting of SEG 1D NO:1-
21, ¢} a bivtogically active fragment of ar amino actd seuence selected from tie growp consisting of
SEQ ID NO:1-21, and d) aninununogenic fragmment of an amino acld sequence selected from the gtoup
consisting of SEQ ID MO:1-2T. Jn ane alternative, the pulybuslentive encides a polypeplide selected
trom the group consisting of SEQ ID NO:I-21. Tn another aliernative, the polynucleotide is selected
from the groap consisting of SEQ ID NO:Z2-42.

Additionally, the invention provides a recombioant polyniclestids comprisiog a promoter
soquence operably Jinked w0 a polyauclentide encoding a polypeptide comprising an anino acid
sequenco selected from the gronp consistiop of 4) an amine acid sequence selected from the groap
consisting of SEQ 1D N0:1-27, b) a nafarally eoenrring, siming acid sequence Iraving al least 90%
sequence identity i anr amiuo acid sequence selected from the gragp consisiiag of SEQ 1D NO:1-21, ¢}
a hiclegicalty active fragment of an amino acid sequence selecied from the groap consisting of SEQ 1D
ND:T-21, 2nd @) an mmunogenic itagment of an aming acid seqoence selected frow the group
congisting of SIEQ) ID NQ:1-21. In one atiernative, the invention provides a cell transformed with the
recombinant pulynucieptide. o another alternative, the invention provides i transgenic organism
comprising the recombinant polymucleotive,

The invention alsa provides a metbed for producing a polypeptide comprising an aming acid
sequence selected Trotn the group consisting, of 4) an amino aiid segyocnce selected from the group

consisting of SEQ ID NO:1-21, b) 2 naturally occnrring aminge acid sequence kaviog at least 90%
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sequence Jentity w un aning acd sequence selected iren: the group consisting of SEQ 1D MO:1-21, o}
it bilogically active fragment of an aming acid sequeace selectsd from the group consisting of SEG 1D
NO-21, and d) an imuwaorenic Tagment of an amino acid sequenc selected from the group
coosisting of SE{) [ NO:1-21. The method comprises a) cultiuring a coll uikder conditions suitable tor
expression of the palypeptide, wherein said cell is transformed with a recombinant prlynucleotidc
COMPrising o promoter sequence operably Tinked to a polymicleotide encoding the polypeptide, and by
recovering the polypeptide so expressed,

Additionaily, the fnverton provides an isoTared antfbody which specifically binds 10 a
polypentids comprising an aming acid sequence selected from the group consisting of a) an armino acid
sequence Selected from the group consisting of SEQ [D NO:1-21, b) a naturally aceurring anino acid
soquence having at least 90% sequonce identity to an amino acld sequence selected from. the gronp
comsisting of SEQ 1D NO:1-21, ¢) a binlogically active fragment of an amino acid sequance sclected
trom the group consisting of SEQ 1D NO:1-21, and d) an inrunogenic fragment of ar amino ucid
sequence selected from the growp consisting of SEQ 1D NO:1-21.

The invention fucther pravides an iselated polynucleslide comprising a polymcleotide sequence
selected from the group comsisting of 8} 2 polynucleotide sequence selosted from the group consisting of
SEQ 1D N(:22-42, b) 2 naturally ocenrring, polyauclentide sequence baving at feast 90% sequence
identity 1o a poelyrucleotide sequence selected frot the aroup consisting of SEQ [D NO:22-42, 5) a
polymrcleotide sequence complementary to &), d) a pulynucletids sequence complemantary to b), and ¢}
an RNA equivalent of a)-d). [none alternauve, the polyanclectids comprises at least 6 contiguons
ruclentides,

Additiomally, the invention provides a method far detecting a target polynuclentide in a sampla,
said targel polypucdleotide Baving a sequence of a pulynocieatide comprising a palynucleatide sequenue.
selected from the group consisting of 4) & polymeeleatide sequence sclected fram the groap consisting of
SEQ ID NO:22-42, b} 1 naturally dueurring polynudectide sequence having at leagt 904% gequence
wlentity to a polynucleniade sequences selected from ihe group consisting of SEQ 1D NO:2242, ¢y a
polymiclectide sequence complenenrary to a), d} a polysuclentide sequence complementary to b), and ¢
an BNA equivalent of a}-d). The rethod comprises &) hybridizing ihe sample will 2 probe comprising
at Teast 20 contignous nuclectides comprising a sequence carmplementary i said target polynuclectide
in the sample, and which probe specifically hybridizes to said target polymuclentide, under comditions
whereby a hybridization cormple is formed bebween satd probe and said target polymaclentide of
fragments thereof, and b} detecting the presence of ubsence of said hybridization complex, and
aptonally, if present, the amount thereof. In one alternative, the probe comprises ak least 6U contiguoos

micleclides.
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Thea inventiap. further provides a method for detecting a target polynuclectids in 2 sample, sad
target polymcleotide having a sequence of a palynuclectide comprisiag & palynuclentide sequence
selegted from the group consisting of a) a polynuclectide sequencs selected from the groap consisting of
SEO ID NO:22-42, b) a nafarally occurring polynucleoticde sequence having at least Q0% sequencs
identity 1@ 2 polynucleotide seyncnce selested fiom the group covsisting of SEQ 1D NO:22-42, ¢ a
pulymicieatide sequence complementacy to a); o) a pelymuclectide sequence complementary fo b}, and &)
an RNA equivalent of a)-d). The methed comprises a) wnplifying seid Larget polyoecleotide or
fragment therecf Using polymerase chain reaction amplification, and b) deteerting the presence o
absence of said amglified target polynuclentide or fragment thereaf, and, optionally, if present, he
amount thereor.

The invention fucther provides 4 composition coroprising an effective amount of a polypeplide
LOmprisbhly an amino acid seqnence selected from the proup consisting of 2) an amine acid sequence
sefected from the group consisting of SEQ 1D 1WO:1-21, b) & naturally oconrring awino acd sequence
hivvimg at Jeast 90% sequence identity to an amine acid seruence sclected from the group congisting of
SEQ ID H:1-21, ) a bivtogically active frugment of an aming acid sequence selected from the group
consisting of SEQ M NO:1-21, aad d] animmunegenic fragment of an amino acid sequence selected
from the proup consisting of SEQ 1D NO:I-21, and a phannasceutically acceptable excipient. [none
embodiment, the composition comprises an aming acid sequence selected from the group consisting of
SEQ ID NOO-21. The invention addilionally provides a nethod of weating a diseass or condition
associated wirl decreased expression of fuactonal GCREC, eomprising administaring to 4 patient in
need of such trextment the compesition.

The invention zlse provides 2 metbod for screening a compound for etfectiveness as an
agonist of a polypeptide comprising an amino acid sequence sclected frotm the group consisting of 2) an
amino acid sequence selected from the group consisting of SEQ (D NO:1-21, b) a patrally occurring
amine acid sequence having at least $0% sequence identity to an amino acid seqasnce selocted trorm the
aroup consisting of SEQ [ NO: 1-21, ¢) & biologically active fragment of an wniao acid sequence
selected from the growp consisting of SEQ 1D NO:1-21, and d} an immunagenic fragment of an amino
acid sequence selected from the group consistiog of SEQ ID NG:1-21. The method compriscs &)
cxposing a sample comprising, the polypeptide to a copound, and b) defecting agonist activity in the
sanple. In one alternative, the invention provides 4 composition comprising an agonist compound
identified by the method and & pharmacentically acceptable excipient. In another aliernative, the
invention provides a method of treating & disaase 0r condition arsaclated with deercased expression of
funenonal GCREC, comprising admintsiering 1o a paticnt in need of such tréatment the composition.

Additivnally, the invention provides & method for screening & compound for effectiveness gs
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ai antagonist of 2 polypepide comprising an amioo acid seqmence selected trom e group consisiing
of a) an amiog acid sequence selecterd fram the group consisting of SEQ 1D NO:1-21, b) a naturally
accurring aming acid sequence having at least 90% sequcnce identity to an amino acid sequence
selected from the groop eonsisting of SEQ 1D NO:T-21, ©) a biclogically active fragipent of al amino
acid sequenes selected from the group consisting of SEQ I NO:1-21, and d) an immunogenic fragment
of an amino geid sequence sefected fron e groap eonsisting of SEG 1D NC:1-21. The méthod
comprises a) exposing a sample comprising the polypeptids to a conepound, and b) detecting
amlagnist activity in the sample. Tn one alternative, the invention provides 4 composition cormprising
an antagonist compouad ikfentified by the methed and a pharmacentically acceptable excipient. In
another sllernutive, the invention provides 4 method of treuting & discase or condition associaled with
overexpression of functional GCREC, comprising adminjsiering to a patient in need of such reannent
the composition.

‘The inventton iriher provides a method of screening for & comprungd that speciieally binds
10 4 polypeptide COWPrising an. Awino acid sequence salected from the group consisting of a) an aming
acil sequence sclected from the group consisting of STQ 1D NG:1-21, b) a paturally occurring aming
acid sequence haviog al least 90% sequence idenlity ko an amino acid sequence selected from ihe group
consisting af SEQ (2 NO:1-21, ¢) & biologically dctive ragment of sn aming acid sequence selecled
fron the group consisting of SEQ TD NO:1-21, and d) an Incnusogenic fragiment of an untoo acid
sequence selectad fromn the group consisting of SEQ 1D NO:1-21. The method comprises a) combinng
the polypeptide with al least one lest compound under suitable condilions, and ) detecting binding
of the polypeptidc ta the test compound, thereby identifying a compound that specifically binds to the
palypeplide.

The investion Mrther provides o method of seroching for & compound that Modulates e
activity uf & polypeptide comprising 4n amino acid saquence sekecred from the proup conssting of &) an
amming gcid sequance selected rom the axoup consisting of SEQ ID NC:1-21, 1) a naturally oceureing,
amino ackd sequence having at least 30% sequence identity 1o an amino acid sequence selected from the
group consisling of SEQ ID NO:1-21, &) a biologically aclive fragment of an amine acid seguence
selected] from the group eonsisting of SEQ ID NG:1-21, und d) an immunogenic fragmet of an antng
acid sequence sclocted from. the group cousisting of SEQ TD NQ:1-21. The method comprises a)
combinivg the polypeptide with at least one test compauna under condiions peruussive for the
activity of the polypeptide, b) assessing the activity of the polypeptide in the presence of the test
compound, and €) comparing the activity of the polypeptide in the presence of the lest componnd with
the ctivity of the palypeptide in the abset: of the 18t compeund, whereln a changs in the activity of
the polypeptide i1 the preseace of the test compound is indjcative of @ compeund that modulates the
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activity of the polypeptide.

The invention farther provides o method for screening a compounnd for effectiveness
altering expression of a target polynucleclide, wherein satd 1argel poiynuclentide somprises 2
sequende selected from the geoup consisting of SEQ D NG27-42, the method cornprising a)
expusing a sample comprising the target polyouclentide (o & compound, and b) delecting allered
cxprasgion of the rtargat polynocleatide,

The nventtan facther provides a methaod for asgessing toxicity of a test compound, said
method comprising a) treating a biological sawple sontaining mucleic acids with the test compoand;
b hybridizing the nucleit acids of the treated biolagical sample with # probe comprising o least 20
Soutiguous mcleotides of 4 polynucleotide campiising a polynuclestide sequence selected from the
proup consisting of i) a polynuclentide sequence selected from the group consisting of SEQ I
NZZ-42, i) a naturally occurring polyovcleotide sequence having at least 30% sequence identity 1o
4 polyiucleatide sequence sclected from the group consisting of SEQ D N0:22-42, ity a
palynucleotide seyuenee complementary (o i}, iv) a pokymucleotide sequence complementary (o ji},
and ¥) an RNA equivalent of i}-iv). Hybridization ocours under conditions whecsby a specific
hybridization cornplex 1s fivmed between said probe and a target polynuclestide in the biological
sample, said target pulynucleotide comprising a polynuclectide serueace selected from the group
consisting of i) a polynucletide sequence selected from the Sronp eonsisting of SEQ 1D NO:22-42,
i) @ naturally occurring pulynuclentide sequence having M Teast 20% sequence idenlity o 4
polynuclentide sequence selected Tram the group consisling of SEQ 1D NO:22-42, iii) »
polynncieotide sequence complenentary to 1), 1v) a poiynucleotide sequence complementary to i),
and v} an RNA equivalent of i)-iv). Alleroatively, the lurget polyrucdealide comprises a fragment of
2 polynuclentide sequence selected fom the group eonsisting of i)-v) above; ¢) quantifying the
amonat of hybridization complex; and d) comparing the amount of hybridization complex in the
{reated biclegical sample with the amount of bybridization complex in an untreated biologica
sample, wherein a differcnce in the amount of hytwidization complex in the treated biological sample

js ingicative of foxicity of the test compound.

BRIEF DESCRIFPTION OF THE TABLES

Table 1 summarizes the nomenclature for the full iength polynuclestide and polypeptide
sequences of the present imvention.

Tabsle 2 shows the: GenBank identification number and annotation of the aearest GenBante
homolay for polypeptides of the imvention. The probability score for the match belween cach
polypeptide and its GenBank homolog is also shown,

Table 3 shows siructural featuree of polypeptide sequences of the invention, including predicted
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medls and domains, along with the methods, algoritions, and searchable databases used for analysis of
the polypeptides.

‘Table 4 lists the cDMA and genomic DMNA fragments which warz used to assemble
polynucleatide sequences of the invenlion, along with selected fragments of the polynucleotide
SEQUBIHES.

Table 5 shovws the representative CONA Tihrary for polynecleatides of e iovention.

‘Table 6 provides an appeadix which describes the tissues and veclors used for constuction of
the cDNA librarics showiin Table 5,

‘Table 7 shows the tools, programms, and algorithms used to analyze the polynuclentides and

pulypeptides of the inveation, aloog with applicable descriptions, references, and threshold parameters.

DESCRIPTION OF TTIE INVENTION

Before the present. prateins, mucleotide sequences, and methods are deserfbes, il is understood
that this invention is not Gmited to the particolar machines, materials and methexds described, as these
may vary, iy also (o be understood that the terminology used hercin is for the purpose of describing
particalar embodiments only, and is not intended to limit the scape of the prosent invention which will
be linited only by the appended claims.

1t must. be noted thur 25 used hersin and in the appendsd claims, the singular forms “a." “o”
and “the'" include plural reference unless the conlext <learly dictates othorwise. Thus, for sxample, &
reference to *3 host cell” includes a plurality of such host cells, and 3 reference to "an antibody™ ts &
reference to one of neoce antibodies and equivalents (hereof known To (hose skilied in fhe art, and 50
forth.

Unlegs defined otherwise, all techmical and seientific terms wsed berein have the same meunings
a5 conmaonly ondersteod by one of ordinary skill in e art to which (his investion belongs,  Alihough
any machines, materiale, and mettods similar or equivalent o those deseribed herein can be vsed
practice or test the present invention, e preferrad machines, waterials aml owthcds are pow described.
All publications mentioned herein are cited for the purpose of describing and disclosing the call lines,
protocals, reagents and vectors whicl are reported in the publications and which rmight be nsed in
commection with the juvention, Neghing herein fs to be constined as an admission hat the invention is
ot eatitled to antodale such disclosure by virme of prior invention.

DEFINITIONS

“GCREC™ refers to the amino acid scquences of substantially purified GCREC cbrained from

any specics, partiouwlarly 4 mammadiau species, including bovine, ovine, poreing, murine, cquing, and

hpan, and from any scautce, wirether natural, syathetic, semi-synthetic, or recombinant,

1
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The tenn “agonist” refers te a molecule whick tepsifics or mincs the biological activity of
GCREC. Agonists may include proteins, nuclele acids, carbohydrates, small molecules, or any other
compaund or composition which modulates the activity of GCRIEC either by directly interacting with
GCREC or by scting on corpepents of (e bislegical pathway in which GCREC participates.

An “glTelic variant” is an alternative form of the gene encoding GCREC,  Allelic varianls may
resull from af least one mutation an the mecleic acid seqnance and may result in altered MPINAS or in
palypophdes whase strocture or function may or may el be allersd. A gepe may have none, cne, or
many alelic variants of its naturally ccourring form. Comunon mutationa] changes which give rise to
allelic variants are generally ascribed to nafural deletions, additions, or substitations of nucleotides.
Each of these types of thanges way orcur alune, or in conbinaticn with the others, one of wore Bines n
a given seuence.

“Altered” nucleic aeid seruenses encoding GCREC include those sequences with deletions,
Insertions, or substilutions of dilferent nucleotides, resulting in a pdlypeptide the same as GCREC ora
potypeptide with at Jeast ooe fanclional characteristic of GCREC. Incindexi within this definition are
polymarphisms wich may ar may not be readily derectable vsing a particular oligomcleotide probe of
the palynucteotide encoding GCREC, and improper or imexpected hybridization (o dielic varants, with
2 locus otber than the normal chromosomal Jocus For the polynacleotide sequence encoding GCREC.
The enceded protein may atso be “altercd,” and may contain deletions, inserlions, or substiutions of
amine acid residues which praduce a silent changs and r2sult ja a functionally equivaient GCREC.
Treliberate amino acid substitutions may be made on the basis af afmitarity: i polarity, charge,
solubility, hydrophobleity, hvdrophilicity, andfor the anphipathic naturs of the residues, as long as the
bitlogical or tmomunclogical activity of GCREC is retained. For sxample, negatively charged aming
acids may inalude aspartic ucid and slutamic acid, and positively chirged amino acids Ty include
lysine and argining. Animo acids with ungharged polar side chains having similar hydrophilicity
values 14y include: asparagine ang glotanting, and serine and threonine. Amino acids with
uncharged side chains haviog sioular hydrophilicity vahees may indlude: leucing, isoleucing, and
valing, glycine 2nd alanine; and phenylalanine and tyrosine.

The terfirs “amino acid” and “anvino acid sequence” reler to an oligopeptide. peptide,
polypeptide. or profein sequence, or a fragment of any of these, arl (o naturally weesering or synthaiic
molecules. Where “aming acki sequence” js recited to tefer o a sequence of & nalurally oecurring
protein meleculs, “amive acid sequence” and Like terins are nof ueant €0 Linit te aning acid sequence
to the complete pative avinn acid sequence associated with the recited protefn inolecule.

“Amplification” relales 10 the produgtion of additional copies of a nucleic acid sequence.

Amplification {8 generally carzied out using polymerase chain reaction (PCR) tecknologies well known

12
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in the art.

‘The term “antagonis” refers 10 a molecule which inhibits o attennates the biclogical activity of
GOREC. Antagonists may indude proteing such as antibodies, nuclic acids, carbahypdratos, snall
molecules, or any other compound ot composition which modulates the activity of GCREC cither by
dircotiy imteracting with GCREC ar by acting on componenits of the biclogical pathway in which
GCREC participates.

The. term “antibody™ refers to intact immutnglobulin melecules ag well a4 to fragments therent,
such as Fab, F{ab'),, and Fv fragments, which are capable af tuding an epilopic determinant.
Antibudies th'at bind GCREC polypeptides can be prepared using intact polypeptides or using
fragments eontaining gmall peptides of inferest ag the imnnnizing antigen. The polypeptids or
oligapeptide used to inunupize an animaf (.g., & ouse, 1 rat, o a rabbit) cra he derived from tie
translation of ENA, or synthesized chamicalty, and can be conjugared ter a cacrfer protein if desiced
Conmonly used cacricrs that are chemically coupied to peptides include hovine serum albuwn,
thyroglcbulin, and keyhole limpet hemocyanin (KLH). The coupled peptide is thea uged to impmnize
the aninal.

The term “antigenic determinant” refers to that region of a moleculs (i.e., an epitope) at
makes contact with a pariicular antibody. When a prolein or a fraginent of & proein is used 1o
immunize a bost animal, mimercus repions of the protein may inducs the production of antibodies which
Liog spegifically to antigenic deferminants {rarticular regions or three-diinensional struchsres on the
proteind. - Anantigenic determinanl may compete with the intact antigen (i.e., the imuunogen wsed fo
clicit, the immmne respoase) for binding to an antiboady,

The term “antisense” refers 10 any composition capable of base-pairing with the “sense”
{coding) strand of a speciiic nucleio acid sequence.  Antisense compositions Way inchude DNA; RNA;
peptide nuclete acid (PMA); oligonucleotides having moditfed backhone lickages such as
phosphorathioates, methylphoephonates, o benzylphogphonates: oligonecleatides haying maditied
sugar greups such as 2-methoxyeihyl sugars or 2-methoxyethoxy sugars: or aligonucleotides having
modifict bases such as S-methyl cytosioe, 2'-denxyuracil, or 7-deaza-2'-deoxyguanosine.  Antisensc
maleceles may he producet by any method including chefmical synthesis or ranseripiion. Once
introduced into a ¢ell, the camplementary antisense molecule base-pairs with a natnwally tecnrring
mcleie wcid sequence produced by the cell to furm uplexes wiich block etther transoription or
tranglatiom. The desigration “negative” or “minug” can refer 10 the antisense sirand, and the
desipnation “positive” or “plus” can refer to the sense sirang of a reference DNA molecule.

The lerm "i';m]ngii;ﬂ]ly Active’™ refers to a proteln kaving structural, regulaiory, or biothemical

Functions of & natwrally oceurring molecule. Likewise, “inmmonologicnlly active” o “immuogenic™
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refers 10 the capability of the natura), recombinant, or synibetic GCREC, or of any oligopeplide thereor,
0 incdoce a spectfic Immune response in appropriate animals or cells and 1o bind with specific
antibodies,

“Complementary” degeribes the relationsip hetwesn two single-stranded oucleic acid
sequences thid anneal by basc-pairing. For example, 5-AGT-3' pairs with its complement,
3-TCA-3

A “vinposition comprising a ghven polynucleatide sequenes” and a “eomosition comprising a
giver amning acid seguence” refer broadly to any composition containing the given potynuclontide o
aming acid sequence. The conposition may comprise a dry formulation or an aquemis solution.
Comrposidons comprising pulynuclectide sequences encoding GCREC or fragments of GCREC may be
employed as bybridization probes. The probes may De stored in freeze-dried form and may be
associated with a stabilizing agent such as a carbohydrate. In hybridizations, the probe may be
deplayed in an aquesus solution containing salts (e.g., NaCl), detergents (e.g,, sodimn dodecy) sulfate;
SD3), and other compenents (¢.z., Deahardt's solution, dry milk, salmon sperm DINA, otc ).

HCansensus seqirence” refers 1o g nucleic acid sequence: which has been subected te repeated
LA sequence analysis 1 resclve uocalted bases, extended using the X1-PCR kit (Applied Biosysteins,
Faster City CA} in the 5" and/or the 3 direction, and resequenced, or which has been assembled from
Qoe or merc averlapping cDNA, EST, or genomic DINA fragments using o computer program for
fragment assenably, such as tho GELVIEW fregment asscmbly sysiem (GG, Mudison W13 or Plwap
{University of Washington, Seattle Wa), Some sequences have been both extended and assembled to
Produce the consensus sequence.

“Conservative amine acid substitutions™ are those substitwtions that are predicted to least
inlerfere with Ihe properties of the urizinal protein, i.c., the structuee andl especially the function of the
protein is conserved and not significantly changed by such subdtitutions. The table below shows amine
acids which way be substitutd for an origingl amino acid in a protein and which are regacdod as

conservative mnine ackd substitutions.

Original Residue Conservative Substitution
Ala Gly, Ser
Arg His, Lys
Asn Asp, Gln, is
Asp Asn, Glu
Cys Alx, Ser
Gln Asn, Glu, His
Glu Asp, Gln, His
{1y Ala
His Asn, Arg, Gin, Gin
Ile Leu, Val
4
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Leu lle, Val
Lys Arg, Gln, Glu
Met Leu, [e
Phe His, Mei, Leu, Tip, Tyr
Ser Cys, The
Thr Ser, Val
Tip Phe, Tyr
Tyr His, Phe, Trp
Val Tle, Leu, Thr

Conservattve sming acid subsiitutions generally maintaie (a) the sumoture of the polvpeptide
backbone in the arca of the substihation, for exanple, as a beta sheel or alpha helical conforauation,

{b) the charge or hydrophabicity of the molecule 2t the site of the substitution, and/or (<) the bulk of the
side chain.

A “delerion” refers to a change i the amino acid of nudentide sequence that results in the
absence of onc or more aming aekl residues or modieotides,

The term “derivative” refers to a chemically modified polynuclentide ur polypeptide. Chernicat
nuedifications of a polynucleotide can include, for cxample, replacenient of hydrogen by an alkyl, acyl,
hydroxyl, of amino group. A derdvative polynucleotide encodes a polypeplide which retains af least one
bm]ogi{:ll] of immunslogical furction of the nanral molecule. A devivarive polypeptide is one nidiGen
Ty glycosylation, pegylation, or apy similar process that retains at least one hiological or immunclogical
fanclion of the polypeptide from which it was derived.

A “detecluble label” refers to a reporter moleculs or cizyme that is capable of gencrating 2
measorable signal and fs covalently or noncovalently joined to a palynuclentide or polypepride.

Afraginent” is aunigque portion of GCREC or the polynuclootide encoding GCREC which
is identical in soquence to but shorber in lengih than the parent sequence. A fragment may comprise
up trr the entive length of the defined soquence, nunus one nucleotide/aming scid resitue. For
example, a fragment may comprise from 3 to 1000 contiguous nucleotides or amine acid residucs. A
fragment used as a probe, primer, antigen, therapexlic molecule, or for other purposes, may be at least
3,10, 13, 16, 20, 25, 30, 40, 50, 66, 75, 100, 150, 250 or at least. 500 contigoons wacleotides or
amning acid residues in length. Fragments may be preferentially sclected from eeriain regions of 4
molecule. For example, a polypeptide fragnient may comprise 1 certain length: of contiguous aming
acids seltected from the fiest 250 or SO0 aming acids (or firsl 25% or 50%) of a polypeplide as shown,
in a certamn defined sequence. Cleatly these lensths are exemplary, and any length that is sapported
by Ibe specificarion, including the Sequenee Listing, tables, and figures, May be encoingrassed by the
preseot embodiments.

A fragment of SEQ ID NO:22-42 comprises 1 region ol unique palynucleotide sequence that

13
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specifically identifies SEQ 1D NO122-42, for example, as distinet from any otler seqoencs in the
genome froin which the fragment was obtained. A fragment of SEG ID NO:22-42 is useful, for
example, in hybridization and amplification technotogies and in exalogeus methods that distivguish
SEQ ID NQ:22-42 from related polynucleotide sequences. The precise Jenglh of a fragment of SEQ
ID NCr22-42 and the region of SEQ 1D NO:22-42 to which the fragment cerresponds are routinely
determinable by one of ordinary skill tn the art based on the intended purpose for the fragment,

A Tragment of SEQ TD NQ:1-21 is cheuded by a fragment of SEQ 1D NO2242. A fragment
of SEQ ID NO:1-21 comprises a region 0f unigue amino acid sequence that specifically identifies
SEQID NO:I-21. For example, a fragment of SEQ ID NO:1-21 is useful as an immunogenic peptide
1ar the development of anibodies hat specifically recognize SEQ 1D NO:1-21. The precise lengih of
a trapment of SEQ 11> NO:1-21 and the region of SEQ 112 N(:1-21 to which the fragment.
coresponds we routinely deferminable by onc of ordinery skill in the art based op the intended
purpose for the fragment.

A “full length” polysucleotids sequence is one containing at least a translztion tnitiation codon
(e.g., methioning) followed by an open ceading frame and & iranslation termination codon. A “full
length” polymnclectide sequance ennodes a “full tength” polypentide saquence,

“Homology™ refers 1o sequence simitarity or, interchangeably, sequence identity, between two
or more pulynucleatide sequences or two or more polypeptide sequences.

The terms “percent identity” and “% identily,” as applied to pulynuclectide sxuences, refer to
the percentage of residne niatches benween at least two polymucletide sequences aligned uging o
standarcized algorithm. Such an algorithm may iosert, in a standardized and reproducible way, gaps in
the sequences being compared in order (o opliniee alignment belween two sequences, ad therefore
achieve a more meapingful comparison oF the Lo Sejushees.

Percent identity between prlynucleotide sequences may be determined nsing the default
parumeters of the CLUSTAL V algorityn as incorporated it the MEGALIGN verston 3. 12e sequence
alignment program. This program is part of the LASERGENE software pacKage, a site of malecular
iological anglysis programs {DNASTAR, Madison W), CLLUSTAL V is described in Higgins, D.G.
and .M. Snarp (1989} CABIOS 5:151-153 and in Higgins, D.G. et al. (1992) CABIOS 8:189-191.
Far pairwise aligatieats of plyrocieolide sequences, the default paratpeters are et as follows:
Eiuple=2, gap peaalty=3, windov=4, and “diagunals saved =4, The “weishied” residue weight table is
selevied as the detault. Percent identity 5s reported by CLUSTAL V as the “percent stmilartiy™ between
Migped polymicieotide sequences.

Alternatively, a suite of commionly used and frealy available sequence comparison algorithms s
provided by the National Center for Biotechnology Information (NCBI) Basic Local Alignmenl Search

15

JP 2004-507212 A 2004.3.11



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

25

3G

(118) JP 2004-507212 A 2004.3.11

WO 01766742 POCTIUSOLAGETS

Tool (BLAST) (Allschol, 8.8, et al. (%900 1. Mol, Biok. 215:403-410), which is avatlable from several
sources, including the NCE, Bethesda, MDY, and on the Infernet at

kitpeiwww nchi.nbin ol eow/BLASTY. The BLAST soltware suite includes various sequence analysiy
programs inclading “blastn,” that is used w align & krown polynuclectide sequence with ofber
potynpclectide sequances from 2 variety of databases, Also availableis 4 ol calied “BLAST 2
Sexmences” thal is usel for direct pairwise comparison of two midleotide sequences, “BLAST 2
Sequences” can be accessed and used interactively at hitp:Ziwww.nebi.nin. nih. gov/gorffbl 2.l The
"BLAST 2 Sequences™ fool can be used for buth blasto and blastp (discussed below), BLAST
proprams ars commonly used with gup amd other parameters set o defiult settings. For example, 4
compare (v nucleotide sequenkces, une may use blastn with the “"BLAST 2 Seyuences” ioo! Version
20012 (April-21- 2000 set at Gefit parawelers. Such defwalt parwmeters may be, for example:

Magrix: BLOSUMGZ

Reword for match: 7

Pepally for mismalich: -2

Crpen Geap: 3 anid Exiension Gag: 2 penalties

Gap £ drop-off: 30

Expect: 10

Word Size: 11

Filter: on

Percent identity may be measured over the length of an entire defined sequence, for example, as
defingd by a particilar SEG 1D fquiuber, of may be measured over o sharter length, for exanple, over
the length of 4 fragment taken from a larger, defined sequence, for instance, a frapment of at least 20, at
least. 30, atleast 40, at Jeast 50, at Jeust 70, at lenst 100, or 4t least 200 contiguous nucleotides. Such
lengths are exemplury only, and it is undersiood that any fragment length supperted by the sequences
shoswn herein, in the lables, figures, or Sequence Listing, may be used to desuribe a length over which
percentage identity may be aneasured.

Nagleie acid sequences thal o not show 1 high degree of ideniity muy nevartheless encode
simnilar amino acid sequences due to the degeneracy of the genstic code. It is understood that changes In
1 mucleic avid seqnence can be made ssing this degeneracy to produce nultiple macleic acid soquences
that a1l encode substantially the same protein

The phrases “parcent idenuity” and % identity,” as applied to polypeptide scquonces, refer to
the percentage of residue matehes hatwean at lzast two polypeptide sequences aligned using a
standardized algorithm. Methods of polypeptide sequence aligmnent arc well-known.  Some aligmnent

methods take into account conservative aming acid snbstitutions. Such conservative sulstimtions,
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explained in more detail above, gencally praserve the charge and hydrophobicity at the sits of
substifucion, thus preserving the structure {and tiercfore functian of the polypeptide.

Puicent identity between potypeptide sequences may be detaonined using the defaull parameters
af the CLUSTAL 'V algorithm as incotporared into the MEGALIGN version 3.12¢ vequence alignment
peograw. (deseribed and referenced above). For pairwise aligninents of polypeptide sequences using
CLUSTAL ¥, the default parameters arc ssf as follows: Kiuple=1, gap ponalty=3, window=3, and
“diagonals saved”=3. The PAM250 natrix is selected as the defaull residue weight table, As with
polviuclentide aligninents, the percent identity is reparted by CLUSTAL V as the “percant similagity™
between aligned polypoptide stquence pairs.

Alternatively the NCBI BLAST software suite ruay beused. For example, for a pairwise
comparisan of two polypeptide sequences, one may use the “BLAST 2 Sequences” ol Version 2.0.12
{April-21-2000} with blas(p set ot default pararceters. Sweb default parameters may b, for example:

Marrix: BLOSTME2

Open Gap: 11 and Extension Gap: } pengifies

Gap x drop-aff: 50

Expect: 10

Woard Size: 3

Filter: on

Pereent identity may he measurad over the length of an entirc defined polypeptide sequence, for
exanple, a3 defined by a particular SEQ 1D number, or may be measured over & sharter length, for
example, over the leagth of a fragment taken from a largen, defined polypoptide sequence, for instanee,
a frugient of at least 13, at least 20, at least 30, af least 40, at least 50, at leasi 70 or al Jeast 150
contimuous residues. Such lengths are exemplary only, and it is understood that any fragment length
suppurted by the sequences shown hereln, i the tables, figures or Sequence Listing, may be used to
doscribe o length over which percentage identity may ba measured.

“Human artificial chromoesomes™ (HACs) are Bnear microchromosonies which may cantain
NA sequences of abont 6 kb to 10 Mb in size and which contain afl of the elements required for
chromosome replication, segregation and maintenance.

The termt “humanized antibedy™ refers to an antibody molecule in which the aming acid
sequence In the not-antigen binding rogions has been altered so that the andbody more clogely
resembles a human antibody, and stifl retaing ifs original binding abilicy.

“Hytridization™ refers 10 the process by which a polynecleotide strand anneals with &
conplementary stranc throwgh base pairing under defined hybridization conditions. Specittc

hybridization is an indicaiion that two nucleic neid seqpences share a high degree of complemcentarity.
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Specific hybridization complexes forn under permissive annealing conditions and remain hybridized
after the “washing” step(s). The washing step(s) is particolarly inyportant in determining (e stringeney
of the. hybridization process, with mote stringent eonditions allowing less non-spectfic binding, i.e.,
binding between pars of nucleic acid strands that are not perfectly matched. Pormissive conditions for
annealing of nuclsic aciG scquences are routinely determinable by une of erdinary skill in the art ang
may be congistent among hybridization cxpedineits, whereas waslt conditions may be varicd among
experimients (o achieve the desired stringency, and therefore hybridization specificity. Parmissive
annealing conditions occur, for example, ar §8°C in the presence of about & x SSC, about 1% {w/v)
5DS, and 2bout 100 g/l sheared, denafured sahmon sperm DNA,

Geanerally, stringency of hybridization is expressed, in part, with reference to the. teriperaturs
under which the wash step is carried out. Such wash temperatures are typically selected to be about
S4C to 20°C lower than the thaal melting point {T,;) for the specific sequence at a defined iontc
strength and pH. The T, is the terparatmre (under defined lonic strength and pFlj at which S0% of the
Target sequence bybridizes 10 a pecfectly matched probe.  An equation for calculatng T, nd conditions
For mickeic acid hybridization arc well ¥nown and can be fornd in Sambrook, ). et al. (1989 Molecular
Clonigy; A Laburatory Manual, 2% ed,, val. 1-3, Cold Spring Harbor Press, Plainview NY; specificatly
see valume 2, chapter 2,

High stringency conditions for hybridization between polynucleatides of the present invention
include wash eonditions of 68°C i the presenca of about 0.2 2 85C and about 0.1% SDS, for 1 hour.
Allernatively, temperalures of abeut 65°C, 60°C, 55°C. or 42"C nay be used. SSC conceniration may
be varicd from about 0.1 to 2 x 85C, with $DS being prosen at about 0. [%. Typically, blocking
reagems are used 10 block aon-speeitic Rybridization. Such blocking reagents include, for inglance,
sheared and denatured salmon sperm DN A at abennt 100-200 pg/ml. Organic sofvent, such as
formamicde at a concentrabion of aboat 35-509% v, may also be naed uoder pacticalar circunastances,
such as for RNADNA hybridizations. Useful variations on these wash eonditions will be readily
apparent to those of ardinary skifl in the art. Hybridization, particularly under high siringency
conditions, may be suggestive of cvoiutionary similarity betwesn the nucleotides. Such similarity is
strongly indicative of a similar ralz for the anclectides and teir encoded polypeptides.

The term “hybridization complcs” refers to a complex formed tetween two nucleic acid
sequences by victue of the formartion of hydrogen honds between couplementary bases. A hybridization
complex may be formoed in salution {e.g., Cg or Byt analysis) or fonmed hetween one nuclefc acid
seruence present in solntion and anothier aucleic acid sequence Immobilized on a solid suppart (e.g.,
papsr, meotbranes, filters, chips, pins or glass slides, or any otber appropriate substrate g which cells

or their nucleie acids have been fixed).

1%
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The words “insertion” and *addition” refer to changes in an amioo acid or mcleotide sequence
resuiting in the addition of one or Toore aming acid residues or oucleotides. respectively.

“Imwnune response” can refer to condilions assoctated with inflamraation, trauma, imomune
disorders, or iofectious or genctic disease, of¢, These conshitions ¢an be characterized by expression of
VAFQUS FACLOTE, e.8., Gytokines, chemokings, and oher signaling molecoles, which may affect celludar
and systemis defense systems.

An “innunogenic fragment” is a polypepride or oipapeptide fragment of GCREC which is
capable of eliviting an immune response when infrocuced into 1 living organism, for example, a
nummal, The term “immunogenic fragment” also includes any pulypeptide or oligopeptide fragment of
GCREC which is usetul in uny of the antibady production methods disclosed hersin or known in the art.

The; ferny “microarray” refers (o an arrangement of & plurality of polyaudlectides, polypeptides,
at ather chemical compeaunds on a substrate.

The terins “element” and “amay clement” refer to a polynuglectide, polypeptide, ar other
chenical compound having 2 unigne and defined pasition on a microwTay.

The tern “nedlate” refens to a change in the aclivity of GUREC. For example, moduluiion
May cause an incresse of a decrease in protein activity, bindiog characteristics, or any other biological,
fnetional, or inmundlogical propoties of GCREC.

The phrases *nucleic acid” and “mcleic acid sequence” refer to a micleotids, oligonuclentide,
pulynucleotide, or any fragment thercof. These phirases also refer to DNA of RNA of genonic or
synthetic origin which may be single-stranded or double-stranded and may represent tie sensc or the
aniisense sirand, 1o peplide nucleic aid (PNA), or to any DNA-like or RMA-like muaterial.

"Qperably linked" refers to the simanon ln which a first nucleic acid sequence js placed in a
Tunclional refationship with @ secomd nucleis acid sequence. For instunce, 2 prosnoter is operably
linked to a coding sequence it the promoier affects the anseription or exprassion of the coding
sequence, Operably linked DNA sequences may be in close proximity or ¢contiguons and, whers -
Recessary o join two protein coding regions, in. the same repding frame.

“Peptide muicieic acid” (PNA) refiers to an antisense molecule or anti-genc agent which
omprises an oligomucleotide of at least about § nucientides in length Linked to a peplide backbone of
amine wcid tesiducs ending {o lysine. "Ihe terminal Iysine contiers solubilily to the comgosition, PNAs
nreferemially bind complensentary single stranded DNA of RNA g stop (ranscript elongation, and
hay be pegylatod 10 extend their Tifespan in the cell.

“Post-translational modcation” of an GCREC nuy fovolve lipidadon, glycosylarion,
phosphorylation, scetyliticn, ricemization, proieolytic cleavage, and other modifications known in the

arl. These processes may occar synthelically or biochemically, Biochemical modifcations will vary by
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cell type depending on the cnzymatic milien of GCREC.

“Probe” refers to mucleic acid sequences encoding GCREC, their complements, or fragments
Wiercof, which arc used 1o dotect identical, alielic or retated nucleic acid sequences. Probes are
isolatest alignnuclentides of polynucleclides attached tn a detectable label or reporter molecule. Typical
labels include radinactive isotopes, Higands, chemiluminescent. agents, and encymes. “Priwers” ate
shart nucleic acids. vsoally DNA aligonocleotides, whick may e annealed to a targel palymuceotide by
complemeniary base-paiting. The primer may then be extended slong the target DNA strand by 4 DNA
polytnerase eneyine. Primer pairs ¢an he wsed For amplilicetion (and identi lcation) of & nugleis acid
sequente, e.g., by the polymerase chain resction (PCR).

Trobes and primers as used in the present invention (ypically conmprise at least 13 contiguons
nucleoticdes of a knewn sequence, In order 1 enhance specificity, lopger probes and priners may also
be cmployed, sbch ag prahes and primers that comprise at least 20, 25, 30, 49), 50, 6(), 70, 80, 94, 100,
or al least 150) conseculive nuclectides of the disclosed nucleic add sequences. Probes and primers may
b2 considerably longer than these exampiles, and il is understood that any length suppuried by the
speeification, including the tables, figures, and Sequence Listing, may be used.

Methods for preparing and nsing probes and primers are deseribed in the references, for
exumpie Sambrook, J. ot af, {1989) Mdlecular Cloning: A Laboratory Manual, 2% cd., vol. 1-3, Cold

Spring Harbar Press, Plamvicw NY; Ausubel, F.M. et al. (1987) Current Pratocals in Molecular

Biclopy, Creeas Publ. Assue. & Wiley-Interscicnees, Now York NY; Inuis, M. of al. (1950) PCR

Frotoeols, A Guide to Methods and AppHcalions, Acageniic Press, San Diege CA, PCR piimer peirs
cin be. derived from s kpown, sequence, for example, by vsing computer programs intcnded for that
parpose such as Primer (Mersion ©.5, 1991, Whitchead Ingtitute for Biomedical Research, Cambridge
MA)

Oligomocleotides forwse as prioers are selected vsing sottware known in the art for such
purpose. For exainple, OLIGO 4.08 software is useful for the selection of PCR. primer pairs of up to
100 nucieotides cach, and for the analysis of olipomecieatides and larger pulynudesiides of up 1o 3,000
auclentides from an input polyeuclectide sequence of up to 32 kilobases. Similar primer selection
programs have jocorporated addifional features for expanded capabilities. For example, the PrimQOU
primer selection program (available 10 the public from the Genome Center a1 Univessity of Texus South
West, Medial Center, Dallas TX) ix capable of choosing spesific primers from megabase seqnences
and i5 tius useful for designing primecs on & genowe-wide scope. The Priroerd primer selection
program (available to the pablic fram the Whitehead Institute/MIT Center for Genome Research,
Cambridge MA)} allows the user to input a “nuispriming library,” in which sequeaces to avoid as primer

binding sites are user-specificd. Primes3 is uscful, in particular, for the selection of oligonucleotides for
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miccoarzays. (The sourca cikle for the tator Gwo primer selecion programs may also be obiained {rom
tiadr respective spurces and meodified (o weet the user’s specilic needs.) The PrimeCen program
(available t the public ratn the UK Human Genome Mapping Project Resourco Cendre, Cambridge
UK) designs peiimers based an moltiple sequenees aligrments, thereby atlowing selention of primees that
hybridize (o citber thie mast conserved or least conserved regions of aligned nucleic acid scyuences.
Hence, this program is usefol for idemitication of both upique and conserved oligenucleotides and
palymaclectide fragments. The oligonoeleotides and polyauclectide fragments identified by any of the
above selection methods are useful in hybridization technalogics, for example. as PCR or sequencing
primers, microarray slemeats, or specitic probes to identify fully or partially coraplementary
polymaciectides in a sample of nuclede acids. Mefhods of oligotuclentide selection are not Tinited to
those deseribed above.

A “recoiubimant nacleic avid” is a soquence that is ool naturally occurring or has a sequence
that is made by an ariificial combination of two or more otherwise separated segments of sequonce.
‘This artiticial combinaticn is often accomplished by ehemical synthests o, more cominody, by the
artificial manipulasion of isclated segments of micledc acids, e.g., by genetic engineering techniques
such as those deseribed in Sambrook, supra. The term recombinant includes nucleic acids that have
been allered solely by addition, substitution, ar deletion of a portion of the mucleic acid. Frequently, a
recambinant micleic acid may incnde a nuclels add sequence operahly linked to & prometer soquence.
Such a recombinant micleic acid may e part of a vector that 5 used, for example, to feansform a cell.

Alrernatively, such recombinant nucleic acids may be part of a viral vector, e.g,, haved on a
vaccivia virug, that could be use 10 vaccinate a mammal wierein the recombinant micleic acid is
capressed, intucing a profective innmnaological response in the mammal.

A “rogulatory cloent” refers fo a mucleic acid sequence vsually derived from uniranslated
regions of 2 gene and Includes eshancers. promoters, introns, and 5' and 3" untvanslated regions (UJTRS).
Regulatory elements nteract with host o viral prateing which control transcription, translation, orf RNA
stability.

“Reporter molecules” are chemical or bicchemical moietics used for labeling a nacleic acid,
aminp acid, or antibody. Reporter molecuies include radionuclides, enzymes, tluorescant,
chemiluminescenl, or shromogenis agents; substrales: cotactors: inhibitors: magnotic particles: and
olher moictics known in the arl,

An "RNA equivaleny,” ig reference 1o n DMNA sequence, is composed of the spme linear
sequense Of nuclentides 45 the refcrencs DNA soquence with the exceplion Lhat ali occurrences of the
nitrogenous base (hynune are replaced with uracil, ard the sugar backbone is composed of tibose

instead of deoxyTibose,

2
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The term “sample” i5 used in its broadest sense. A savaple suspected of containing GCREC,
nucleic acids encoding GOREC, or fragments thereol inay comprise a hodily Auid; ap extract from a
ez, ciromogome, arzanelle, or wenbrane fsolated from a cell; a cell; genonie DMA, RNA, or cDNA,
in solution or bound b & substrate; a tissue; a tssue pring; ele,

The terms “specific binding” and “specifically binding™ refer to thar interaction between a
protein or peptide and ap agonist, an antibody, 2o anfagonist, & small molesule, or any nalural or
syathetic binding compasition. The interaction is dependent ypon the presence of 4 pacticular siructuse
of (e protein, €.g., the antigenic deferminant. or epitope. recoimized by the binding molecide. Tor
cxample, if an antibouly is specific for epitope A" the presence of 4 potypeplide comprising the epitope
A, or the presence of fres unlabeled A, in u reaction containing froe labeled A andd the antfhiody will
reduce Ure- amount of Tabeled A that binds io the anlibody.

The term “substantially purified” refers to nucleic acid or aming acid sequences that are
removed from thelr natural environment snd are isolated or sepatated, and ae 31 Teast 609 free,
preferably af least 75 free, and most preferaliy at leasi 90% free from other components with which
they are naturally assaciated.

A “‘substitution’” refers to the replacement of one ar moce amioe acid residucs or nucleotides by
different amince acid residucs of nuclectides, respectively.

“Substrate” refers i any seitable rlgid or semi-rigid support including menbranes, fikters,
chips, sTides, walers, fibers, magnalic or nonmagnetic beads, gels, thing, plates, polymers,
microparticles and capillaries, The substrate can bave a variety of surface forms, such ay wells,
trenches, pins, channels and pores, o which polymucleotides or polypepiides are hound.

A “transcripl image” refers 1o the collective paliern of gene expression by a particular cell type
ar tissue utdler given condiffons at a given time.

“Tranafortmglion” deseribes 4 provess by which exogenvus BNA s introduced into & tecipieat
cell. ‘tranglormation gy ocour wider natural or artificial conditions aceording o varjous methads well
known in ihe art, and may rely on any known nathed for the inserlion of foreign mucksic acid sequences
ntor & prokaryotic or enkaryotic host ¢ell. The method for ansformation is selected based on the fype
Ol Lot cel] being transiormed and miay include, bug is net limited to, bacteriophage or virel infection,
electroparation, heat shock, lipofectian, and particle borsbarduent. The term *“transformed cells”
includes stably transformad cefls in which the tnserted DNA, is capable of replication eitler a5 an
auionomkusly replicating plasmid or as part of the host chromosome, as well as transiently iranstorimed
ceils which sxpress the inserted DINA or RNA far limited periods of time.

A "Mransgenic organism,” as used herein, is any organism, incnding but rot limited to

animals amd plans, in which one or more of the cells af the graandsm contains heterologous nclesic
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acid lntroduced by way of human intervention, such as by transgenic iechinigues well known in the
art. The micleic acid is introduced {oto the cell, diteotly or indirectly by introduction inte a procursor
of the ¢ell, by way of deliberate genetic manipulation, such as by microinjection or by jofection with
a recomnbinant virus, The term genetic inanipulation dacs not include classical cross-bracding, of in

vitra fertilization, but rather is dirsctad to the ntroduction of f recombinant DNA molecule. The

transgenic organisms contemplated in accordunce with the present invertdon include bacterta,
cyanobacteria, fungi, planis and animals. The isolated DNA al the prexent invention can be
infroduced into the host by methods known in the art, for exampls fection, transfection,
transforiation o trmsconjugation. Techniques for masferring the DNA of the present invention
into such organisms are widely known and provided in relerences such as Sambraok ei 2l (19%Y),
sup.

A “vaviant” of 2 particular nucleic acid ssquence js defined as a necleic acid sequence having at
Least. 40% sequence identity ti the panicular sudleic fcid sequence over  certain Jength of one of the
wuclcic scid sequencas using Hlastn with the “BLAST 2 Sequences™ Ton] Yersion 2,009 (May-(7-19993
set at default parametzrs, Such a pair of aucleic acids mivy show, for example, af least 30%, 5t least
GO%, at Least T, at least B0F:, at least 85%, at least 90%, at leasy, 1%, at leasl 92%, at least 93%, at.
least 949, at least 95%, af 1east 96%, at least YT %, at least 98%, or at least 99% or greater sequence
identity over & cortain defined lengtl, A variant ntay be described as, for exanple, an “allelic” (as
defined abovel, “splice,” “species,” or “polymorphic™ varimit, A splicc variant may have significant
identity to 4 refcrence molecule, but will goncrally have a greater or lesser number of polynuclentides
due to alternative splicing of sxons during mRINA processing. The corresponding palypeptide may
possess ackditionad functicnal domains of Irck domains that are present in the reference moteeale,
Spevies variants aze pulyoncleotide sequences that vary from one species to another. The resuiting
polypeplides will generally bave signiticant amino acif ideatity relative o eack other, A polymgrphic
variant s a variation io ibe polynucleotide sequerke of a particular gone between individuals of @ given
spacies. Polymorphic variants also may encompass “single nuclentide polymarphisins” (SNPs) in
which the polyaeeleotide sequence varies by one rucleotide base. The presence of SNPs may he
indicative of, for example, a certain population, a disease state, of a propensity for g diseass stae,

A “variant” of a particular polypeplide scquence is defined as a polypeptide scquence having at
Ieqst 1% sequence identity o the particular pulypeptide sequence over 4 cemain length of one of the
polypeptide sequences wsing Blastp widi the "BLAST 2 Segnences” to0l Version 2.4.9 (May-{7-1949%)
set at dofault pararncicrs. Such a pair of poivpeptides way stiiow, for example, at least 50%, at least
0% at least 70%, at Isast 80%, at least 90%, atieast $1%, at least 92%, at lsast 939, at least 94%, at
icast 93%, at least 96%. at Ioast 97%, af least 98%, or af least 99% or greater seguence identity over
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certain defined length of one of the polypeptides.

THE INVENTION i

The jovention is based on Ihe discovery of new human G-pratein coupted receptars (GCREC),
e patynuclentides enooding GCREC, and the use of these composttions for the diagnosis, treanment, or
prevention of cell proliferative, nouralogical, cardiovasoylar, gastroialest tal,
antgimmune/inflammatory, and metabalic disorders, and viral infections.

Table 1 summarkzes the nomensclatuce for the full lengih prlynuclentide and polypeptide
sequences of the inveation. Each polynuclentide and ity contasponding polypeptide ace correlaed 10 a
single Incyte project identification number (Incyle Project 10). Bach polypeptide sequence 15 denaled
by both 4 polypeptide scquence ientification number (Prlypeptides SEQ 1D NO:Y and an Incyle
polypeptide soquence number {Incyte Polypeptide LD) as shown. FHach polyauclzotide sequence is
denoted by both a polyiucleotide sequence identification putwber (Polynucleotide SEQ 11> MO:) and an
Tncyte polymuclectids eonsendus sequence tirber (Incyte Polyanclentide D) a¢ shown,

Table 2 shows sequences with horaology W the polypeptides of the Invention as fdentbicd by
BLAST analysis against the GenBank protein (genpept} databaso. Columns 1 aod 2 show the
polypeptids ssquence identificarion sumber (Polypeptide SEQ ID NO:) and the carresponding Incyte
pnlypeptide sequence number (Ineyte Polvpeptide 107 for polypeptides of the invention, Colupin 3
shenws the Genlank idenfification nuother {Genbank ID NG} of the nesrest GenBank homolog.
Column 4 shows the probability scure for the match between each polypeptide nod jts GenBank
nomolog, Cohomm 3 shews the aunotation of the GenBank bormolog along with relevant citations where
applicabile, all of which are expressly incorporated by ceference herein.

Table 3 shows variows structural featres of the polypeptides of the invention. Columns 1 and 2
show the polypeptide sequeace identification tumber (SEQ 1D NO:) and the eorrespanding Ineyte
polypeptide sequence numbes {Incyte Polypeptide I for ench pulypeptide of the invention, Column 3
shews the momber of amino acid residues in each polypeptide. Column 4 shows potential
phosphorylation sites, 2nd calumn 5 shows potential glycosylation sites, as derennined by the MOTICS
program of the GCG sequence analysis software package (Genotics Computer Group, Madison W1,
Colwmn 6 shows amino acid residnes comprisiug signaluce sequences, domains, and motils. Column 7
shaws analytical ethocls Sor prolein structure/function gnalysis and in some cases, searchable
databases to which the analytical methods were applieg.

Topether, Tables 2 2nd 3 summarizs the propearties of polypeptides of the invention, and thes2
propertics establish that the claimed palypeptides are G-protein eoupled receptors. For exanmie, SEQ
1D WG 7 is 85% identical, frorn residue M1 e residue W3006, to nniise odoran? reveptor MORS3

&l
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{{lenBank ITx g1 7B606) 43 Jetermived by the Basic Local Aligameat Search Tool (BLAST). (Ses
Table 2.) The BLAST probability scorg is 5.5e-141, which indicate the prohability of chtaining the
anscrved polypeptide sequence alignment by ehance. SE ID NO:7 also contains & 7 trapsmembrane
feveptar {thodopsin family) domain as detecInined by searching for statistically signiticant matches in
the hidden Markov model (HMM)-hased PRAM datnbase of conserved protein family dowains. (Sce
Tabl: 3.) Data from BLIMPE, MOTIES, and PROFILESCAN analyses provide further aomtoborative
evidence thae SEQ 1D NO:7 is an olfactory G-protein cougled receptor. SEQ [D NO:1, SEQ ID NO2,
SEQ D KO3, SEG 1D MO, SEQ 1D KOS, SEQ I NO6, SEQ [0 RO, SEQ T NOS, SEG 1D
MO0, SEQ 1D NO:11, SEQ 1D NO:12, SEQ 1D NO:13, SEQ ID NO:14, SEQ 1D NQ:15, SE) D
NO:16. SEQ T2 NCRL7, SEQ ID NOUE, SEQ ID NG, SEQ 1D NO:20, SEQ ID N2, were
amalyzed sud annotated in a similar manner. The algeritbos and parameters for tie anakysis of SEQ 1D
NC:1-21 are described in Table 7.

As shown in Table 4, the fall length polynncleatide sequences of the present invention were
assernbled using cHMA, sequences of coding {exon) sequencss derived fron getomis DMNA, or any
combioation of these two types of sequences. Columns 1 and 2 st the polynuclectide sequence
identification number (Polyiwcleotide SEQ 1D NO:) and the correspunding Incyle polymuclzotive
consensus sequence number (Incyte Polynscleatide 1] for each polynucieotide of the invention.
Cohunn 3 shows the Tength of each polynocieclide seyquence in basepairs. Column 4 Nsts [ragments of
the polyiuclenide soquences whicl, are useful, for example, in hybridization or amplification
technntogies that identify SEQ TD NO:22-42 or that distinguish between SEQ D NO:22-42 and

Telated polynucicoiide scquences. Calunin 5 shows identification numbers corresponding (0 Ci2NA

SSQUCACES, CKENR SEUENCEs (exoms) predicted from genqinde DNA, andior seqgoence assemnblages
comprised of both ¢cDNA and genomic DINA. Thess sequences were used to assenble the full Tength
polynucleotide sequances of the invention. Colamns & and 7 o 12hle 4 show the nueleords sfart {3
and atop (3'} positions of the cDNA and genomic segnences in eslumn 5 relative to their respective fuft
length sequences.

The identification numbers in Column 5 of Table 4 may refer specifically, for example, 1o
Incyts cDNAS along with their coerespondiag cDNA librartes. For exatiple, 6871486F7] is the
identification nnrobec of an eyte cDMNA sequence, and BRAGNONOZ is the cDNA library from which
itis derived, Incyte cIYNAs for which cIXNA libraries are not indicared were derived from pooled
CDMNA librarics (&g, 70171089V, Allernatively, the identification numbers in column 5 may refer
GenBank cDNAs or BSTs (&g, g5743982) which coniributed to the assemnbly of the full length
polynuclectide sequences.  Alternallvely, the identification numbers in cobunn 3 may refer (o coding
regions pradicled by Geascan ahalysis of genomic DNA. For example, GNN.g6671985_006 is the
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identification oumber of & Genscan-predicied coding sequence. with g6671983 being the GenRauk
identificatiog number of (he seuence e which Genscan was applizd. The Genscan-predicied coding
seguences may have been edited priar to assembly. (See Txample IV.) ATtecnatively. the identification
mimbers i coluimr 3 may refer to assemblages of holh CIDMA ind Gensucan-predicied exons brooght
topether by an “exon stitching”™ algerithin, L'or example, VL.2289894 00001 represems « “stitched™
sequence in which 2289894 iy (he identificaiion number of the cluster of sequences (o which the
algorithen was apiphied, and 00001 js the munber of the prediction genecated by the algorithr. (See
Hxample V.) Allerpatively, the identificarion mimbers in column 5 may refer t¢ asserablages of both
cDNA and Genscan-prodiered exons brouwght togethee by an “exoi-stretching” algorithm, (See
Example V.) In some cages, Incyte cDNA coverage red\lnd:;ﬁ‘l.l with. the sequence coverage shown in
colun 3 was oblained tn candirm the {inul eonsensus polynocleolide sequence, bul e refevant. Incyte
cDMA idemtification numbers are oot shown.

Table 5 shows the representalive cDNA Tibraries Tor tose full Tength polynueTeoticks seyquences
which were assembled using Incyte cDNA sequences. The representative cTHNA Kbrary is the Incyte
cDMA 1ibrary which is most frequently tepresented by ihe Incyte cDN A sequences which were used to
assemble sud confirm the above prolynuclectide sequences. The tissues and vectors which wore used ta
construct the <D A Lbrarice shown in Table 5 are doscribed in Table 6.

The nvention also encompasses GCREC variants. A prefored SCREC variant is one which
has at leus! about BO%, or alternatively at loast about 50%, or oven at Jeast about 95% amine acid
sequence identaly to the GCREC amino acid sequence, and wieh contsins at least one Ranctional or
siructoryl characteristic of GCREC.

The invention also encompasses polynucleotides which envade GCREC, [k & particular
efnbodiment, the invention encompasses a pulynucleotide sequence comprising 2 sequence selected frunt
the groop consisting of SEQ I NQ:22-42, which ancodes GCREC, The polynucleotide sequences of
SEQ [D NO:22-42, as presented in the Sequence Tisting, embruce the equivalent EMA sequences,
wherein occurrences of the nitrogenous base thyouoe are veplaced with uracil, and the sugar backbone
is composed of ribose nstead of deoxyribose.

The inventian wlsu encompasses o variznt of a polynocleolide sequence encoding GCREC, In
particular, such a variant palynucleatide sequence will have al least about 70%, ar altemnatively at least
whout 5%, or even at ieast about 95% polvnucleotide sequence identity to the polynwcleotids sequence
encoding GCREC. A particular aspect of the invenfion encompasses a variant of a polyroclentide
seguence COMIPTISING a sequence selected from the group consisting of SEQ ID N(:22-42 which has at
least about 70%, or alternatively at least about 85%, or oven at least about 95% polynocleotide

Seguence identity to a nuclete acid sequence selected from the group consisting of SEQ (D NCr22-42,

27



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

G

an

(129)

WO 01766742 POCTIUSOLAGETS

Any one of the polynicleotides variams described abuve can encode an aming acid sequence which
contains at least one functional or structural chatacteristic of GCREC,

It will be appraciated by those skilled i the art that as 2 result o the degeneracy of the getetje
code, a multitude of polynuclentide sequences encoding GCREC, somg bearing mimol sinilarity to
ihe polynucleotide sequences of any imown and naturally occorring gene, may be produced. 'Thus, the
invention contetnplales each and every pussible variation of polypuckotie sequence (hat could be made
by selecting combinations based on possible codon cheices. These combinations are made fn.

accordance with (he standard (riplet genetic eode us applied t0 We palynaclestide sequeace of naturally

L accurring GCREC, ad all such variations are to he eonsidered as baing speaifically disclnsed.

Alivough nucleotide sequences which encode GCREC and its variants are generally capable of
hyvridizing ta the oucletide sequence of the nafurally oceurring GCREC umier appropriaiely selected
conditions of séringency, it may be advantageous to praduce nuelectide sequences enceding GCRIZC or
its derivalives possessing a subglantially ditferenl codon usage, .., inclusion of non-paturally
aceorring codons.  Codons may be selectad fo increase the rate at which expression of the peptide
acews in a parlicolar prakaryolic or cukaryolic host in aceardance will the fireguency with whicl:
particulac codons are utilized by the host. Ofher reasons for substantially altering the nucleatide
seguence sncading GCREC and its derivatives withont attering the encoded aming scid sequances
include the production of RINA transcripts baving more desivable properties, such as a greater half-life,
thun Iranseripts produced from the nafurally occuiring senence.

The invention 2150 encompasses production of DINA sequences which encode GCREC and
GOREC demvatives, or fragments thereof, entitely by synthetic chertistry,  ARer prduction, the
synthetic sequence may be inserted into any of the many avadable expression vectors s cefl systeins
using reagents well known fi the art. Moreover, syntbetic chiemisiry may beused 1o invoduce
motations into a sequence enceding GCREC ar any fragment thereof,

ATR0 cneonpagsed by e invention are polymcletide sequences it are capablie of
hybridizing 10 the clatmed polynuciestils sequences, and, in particalar, to those shiown in SEQ T
NO:22-42 and fragmens thereof under vadans conditians of siringency. (See, e.g.. Wahi, G.M. and
$.L. Berger (1987} Methods Ereyiued, 152:399-407; Kiome], AR, (1957) Meihods Toeymol.
152:507-5811.) Hybridization conditions, including annealing aod wash conditions, ure Jescribed in
“Defnitions.”*

Methods for DNA sequencing are well known i the art and mnay beused 1o practice any of the
embodiments of the invention. The mathads may employ such anzynies as the Klenow fragment of
DINA palymerase 1, SRCUENASE (US Bicchemical, Clevcland QH), Tag polymerase (Applicd

Biosystemns), thermostable T7 polymerase (Amersham Pharmacia Biotech, Piscataway N1J, or

2%
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combinations of palymeragas and proofreading exnmucleases such as those found in the FLONGASE
amplification system (Life Technalogies, Gaithersburg MY), Preferably, sequence preparation is
antomated with nachines such ag the MICROLAB 2200 liquid ransler system (Hamilton, Reng NV},
PTC200 thermal cycler (M) Research, Walertnwn MA) and ABLCATALYST %00 thermal cycler
(Applicd Biosysiems). Sequencing is then carried out using either the ABI 373 or 377 DNA sequencing
system (Applied Binsyslems), the MEGABAUE 10100 DNA sequencing systew (Molecular Dynamics,
Sunnyvale CA), or other systems known in the art. The resulting sequences are analyzed using a
varfcty of algorithing which are well known in the art. (See, ey, Ausubel, T.M. (1997} Short Protogols
in Malecular Biclogy, Jolin Wiley & Sons, New York NY, unit 7.7, Meyers, R.A, (1995) Molesular
Biolcoy and Bictechnology, Wiley VCH, New York NY, pp. 856-852.)

The nuclelc acid sequences encading GUREC may he extandad utilizing a partial nuclentide
scquence and employing varions PCR-based methods known in the arl to delect upstream sequences,
such as promaters and regulatory elements. For example, one method which may be employed,
resfrictinn-site PCR, uses universal and nested primers to amplify unknown sequence from genooic
DNA within 2 clening vector. (Sec, c.g., Sackar, G. (1993) PCR Methex!s Applic. 2:318-322.)
Another method, inverse. PCR, uses primers that oxtend in divergent directions to amiplity enknown
sequence from a sircularized template. The template is derived from vestriction fragments eompelsing, a
knpwn genomic 1ocus and surroutding sequences. (Ses, e.g., Triglia, T, et al. (1988) Nucleic Acids
Bes. 16.8186.) A third method, captore PCR, invoives PCR amplification of DNA fragments adfacent
to known sequences in lnman xnd yeast artificial chromosome DNA. (See, e.g., Lagerstromn, M. et al.
(1991) PCE Mcthedds Applic. 1:131-119.3 In this nwthod, multiple restriction enzyme digestions ard
ligations may be used to ingerT an engineered dovble-sicandad sequence into a resion of unkeown
sequence bofore performing PCR. Other methods which may be used o refrisve naknown sequences
are known in the art. (Sce, e.g., Parker, 1.1, at al. (7991) Mucleic Acids Res, 19:3055-3060).
Additionalty, onc may ase PCR, nested primers, aod PROMOTTRIEINDER Libraries (Clogtech, Pulo
Alte CA) to walk gennmic DNA. Yhis procedure avoids the neeid ro sereen Hbraries and is usefal in
finding intron/exon junctians, For all POR-hased methads, primers may be designed using
cormercially available software, such as OLTGO 4,06 primer apalysis software (National Biosciences,
Plymouth MN) or anothey appropriate program, to be about 22 to 30 nucleotides in length, to have i
GO content of bt 50 or moge, (na 1o anneal w e lenmplate at temperantres of about 68°C 0
.

‘When scresning for full length cDNAs, it is preferable to use Hbraries that bave been
sirz-selectzd 10 include larger cDNAs. In addition, random-primed libraries, shich aften include
sefuences containing 1he 3 regions of genes, are preferable for sitations in which an oligo d{'L) tibrary

e
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does not yield a full-length GONA, Genomic libruries mey be usefyl for extension of ssmence into 5°
non-transcribed reslatory regions.

Capillary electrophoresis systems which are commetcially available may be used to analyze he
size or confirm {he nueclentide sequence of sequencing or PCR products. In partieular, capillary
sequencing may enplay flewable polymiers Tor dectrophoretic separation, four diffecent tmeleotide-
spacific, laser-stimulated fluorescent dyes, and o charge coupled device camena for detection of the
cmilted wavelengihs. Qutpu/Jight intensity may bo converted 1o electrical signal using appropridie
saftware (&2, GENOTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and ths entire
process from loading of samples to computer analysis and elecinosic daiz display may be computer
conirelled. Capillary electrophorssis is espectally preferable for sequencing small DNA. fragments
wihich may be present fo limited amounts in a particular sample,

Tnangthier embodiment of the invention, plyimclegtide sequetces or Tragmeats thareof which

encode GCREC may be cloned iy recombinant DNA meecales hat direct ex pression of GCREC, or

Tragments or functional eyuivalents herend, in appropriate host cel Due to the inherent degeneracy of
1he genetic code, ather DNA saquences which encode substantially tho same or a functionally cquivalent
aming ackl scquence may be producat and used o express GCREC,

The puctectida sequences of the presonr nvention cal be cngineeced vsing methods generally
known in the art in order to alter GCREC-cncoding sequences for 4 variety of purposes including, but
not Hinited to, madification of the ctoning, processing, andfor expression of the gene product. DNA
shuffing by random fragmentation and PCR reassembly of gene fragments anid synthelic
aliromcleaties miy ba used 1o enginear tie nucleotide sequences. For exanple. oligooucleniide-

diated site-girected

zoncsts may be used to introtwee tukations that create new restriction sites,
alter glycosylation patterns, change codor preference, pradoce splice vadiams, and se forth.

The nucleotides of the present invention may be subjected to DNA shuffling techniques such
a8 MOLECULARBREEDING (Maxygen Inc., Santa Clara CA: deseribed in U8, Patent Number
5,857,435, Chang, C.~C. ot al. {1999) Nat. Biotcchnol. 17.793-797; Christians, F.C. ¢t at. {1959) Mat.
Biotechnol, 17:259-264; and Crameri, A. et al. {1996) Nat. Biotechnol. 14:315-319) w alter or
improve the biclogical properties of GCRIIC, such as its biological or envymatic aclivity or its ability
t0 bind to mher molecules or compounds. DA shuffiing is a process by which a lbrary of gene
variants is produced using PCR-mediated recombination of gene fragments. The library is fhen
subjected to selection or scroening procedures that entify those gone variants with the desired
praperties, These preferved variamis imay then be poaled and further subjecled to recursiva roands of
DA shuftiing and sclection/screening. Thus, genetic diversity is created through “artificial’

breeding and rapid molecular evolution. For cxample, fragments of a single gene coptaining random
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point mutations may be recombined, sorecned, and then restmffled uneil the desired properties are
optimized. Alermatively, fragments of a piven gene may be recombined with iTagments of
horaoiagous genss in the same goie family, ither from the same or differant gpecies, therchy
maximizing e genetic diversity of multiple naturally ocourring penes in a directed and controftable
WAL

[n another casbodiment, sequences encoxding GCREC may be synthesized, io wholc or in parl,
using chemical methods well known in the art. (See, e.g., Carothers, M.H. e al. (1980) Nucleie Acids
Symp. Ser. 7:215-223; and Horw, T. et al. {19807 Nucleic Acids Syrap. Ser. 7:2253-232) Alternatively,
GCREC itsclt or o tragment thereof may be synthesized using chemical methods. For exanple, peptide
syntbesis ¢an be performed usig various satution-phase or solid-phase leciniques. {See, 2.9,
Creighron. T. (1984) Proteins. Stracturcs and Molecuiar Propertics, WH Freeman, Mew York NY, pp.
55-60; and Roberge, LY. ¢f dl. (1995) Science 269:202-204.) Aufomated synthesis may be achicved
using the ABI 431 A peptide synthosizer (Applicd Biosystems). Additionaliy, the atino acid sequence
o GCREL, or any patt thereof, ray bo altered during direct synthesis and/or combined with sequences
from oiber protetns, or any part thaceof, to produce a variant polypeptide ot a pelypeptide having a
sequence of a milurally oecorting polypeptide.

Toe peptide may be substantially purified by preparative high performance liguid
<lwomatography. (See, 2., Chisr, RM. and F.7Z. Regnier (1950} Methods Enzymol. 182:392-421.}
The compositicn of e synthelc pepiides may be confirmen by amino actd analysis or by ssquencing.
(See, o.g., Creighion, supra, pp. 28-53.}

In crder to cxpress a bivlogically active GCREC, the nucleqtide sequences encuding GURIC
ar derivatives thereof may be inserted inta an appropriate expression vectar, §.e.; a vector which
contains the necessary elenients for transeriptional and translational coptrol of the inserted coding
Seruence in a suitable kest, Thess elements include regulatory sequences, Such as enlancers,
copstittive and indacible promoters, awd 3° and 3° untranstated rogions in e vector and in
polynucleatide sequences encoding GCREC. Such cloments may vary in their streagth and apecificity.
Specific intiation signals may a%so be used to achieve more efficient translation of sequences encoding
GCREC. Snch signals include the ATG initiatien codon and adiacent sequences, ¢.g. the Kozak
sequence. In cases where sequences sncoding GCREC and its ipitiation codon and upsiream reguialory
sequences wre inserted into the appropriate expresgion vector, wo additional iranscriptional or
tanslational control signals may be necded. However, in cases where only cording sequence, or a
fragment thereof. is inseried, exogenous translarional conlrol signals including an in-frame ATG
Initiation codon should be privided by the vector. Fxogenous translational elements and fnitiation

codons may he of varions origies, both natural and synthetic. The efficiency of expression may be
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enhanced by the inclusion of enhanccrs appropriate for the particular host cefl system used, (Ses, e.q.,
Schart, D. et al. (1994 Results Probl. Cell Differ. 201123-162.)

Methnds which are well known. o those skilled in the arl may be used to canstruct expression
VELTORS CORLAINING Sequences encoding GCRIKT and appropriate transeripional and iranslational

wonirol elements, These melbods include in vitro recombinant BNA technigues, synthetic lechniques,

und {n vive genetic recombination. {See, e.x., Sambrook, J. et al. {1985) Molecular Cloning, A
Lithoratory Mamiat, Cold Spring Elarbor Press, Planview NY, ch. 4, 8. and 16-17; Ausubel, F.M. el
al, (19933 Current Protocols in Molecular Biclogy, Joha Wiley & Sons, New York INY, ¢b, 9, 13, and
16.}

A variety of expression vector/bost systems inay be uiilized to contain and express sequesices
engiriing GCREC. These include, but ace not limited 10, microorganisis snch 4y bacteria iransformed
with recombinant bacteriophage, plusmid, or cosmid DNA expression vectors; yeast transformed with
weast expression vectors; insect cell systems fnfected with viral expression vectors (e.g., baculovirus);
plnt cel) systems Lransformed with viral expression vectors (o.g., cauttlower mosaie virus, CaM ¥, or
tobacoe mosaic virug, TMV) or with bacterial expression vecrtors (e.g., T or pBR322 plasmids); or
anjmal ¢ell systems. (See, e.p., Sambrook, supra; Ansubel, gupra; Van Hegkie, G. andt S M. Schuster
(158Y) 1. Biol. Chem. 264:5503-3514: Engelhard, E.K. et al. (1%94) Proc. Natl. Acad. Sci. USA
91:3224-3227; Sandig, V. st al. (1996) Humn. Gene Ther. 7:1937-1943; Takamaise, N, (1987) EMBO
JU6:307-311; The MeGraw Hill Yearbook of Setence and Technology (1992) MeGraw Hill, Noew
York NY, pp. 191-196; Logan. ). and T. Sheok (1984} Proc, Natl. Acad. Sci. USA 81:3§55-3659, and
Harrington, 1], et al. {19973 Nat. Genet, 15:345-353.) Eapression yeclors derived [rom relrovimses,

adengviroses, or harpes or yaceinia viruses, or fromn various bacterial plasmids, may be used for
delivery af tcleotide sequences 1o the tarmeted argan, ussue, or cell populaton. (See, eg., i
Nicola, M. et al. (1998} Cancer Gen. Ther. 3(6):350-356; Yu, M. «t 0. (1993) Proc. Nafl. Acad. Sci.
USA S0013):6340-6344; Buller, R.M. el al. (1985) Nature 317¢60400:8 13-/ 15; MeGrogor, D.F. ot al.
(1964} Mol Tmmunol. 31{31:215-228; and Verma, LM. and N. Somia (1997) Natwre 380.239-242.)
The invention is not limited by the host cell employed.

In bacterial systews, 2 namber of cloning and expression vectors may be selected depending
upon (he use intended for palynucleatide sequences enceding GCREC, Por example, routine cloning,
subeloning, and propagution of polynuclectide sequences encoding GCREC can be avhicved using o
nmltitnncrional E. coll veotnr such as PBLUESCRIPL (Stwratagene, La Jolla CA) or PSPORTI plasmid
({Lifc Teehnologies). Ligation of sequences crcoding GCREC into the vectar's multipie cloning site
digruprs the lacZ gone. allowing a colorimetrio screesting procedure for identification of transformed

bacteria contatning recombinant molecules. In addition, these vectors may be wseful for it vitro
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franscription, dideoxy sequencing, single strand rescue with hélper phage, and ereation of ocsted
deletions in the ¢loned sequence. (Ses, e.g.. Van Hecke, G. aud 5.M. Schnster (198Y) J. Biol. Chem.
264:3303-3509.) When large quantitics of GCREC are needed, ¢.p. for the produaction of antbodies,
vertors which direct high level expression of GCREC may be used. Fot example. vectors containing
e strong, inducible 5P6 or T7 bacteriophage promnoter may be used.

Yeast expression systems may be used for production of GCREC. A number of vectors
contatning constirutive or inducible promoters, sich as aipha tactor, alcohnl oxidass, ard PGH
promoters, may beuscd in the yveast Saceharowmyees corevisiag or Picizia pastoris. [n addition, sweh
vectors divect either the secretion or mtraceltular retention of expressed protaius and cnable integration
of forcign sequences iote e bost genome for stable prapagation. (See, €.8., Ausubl, 1995, supra;
Bitter, GhA, et al. (1987) Methods Buzyinol. 153:916-344: and Scorer, A, et al. (1994)
Bio/Tochnology 12:181-184%

Plant systeras may also be used for expression of GCREC. Trauscription of sequencas
encoding GCREC may be driven by viral promoters, ¢.g., the 355 and 195 promoters of CabV used
alone or i combination with the omess leader sequence from TMVY (Takamatsu, N, ([987) EMBO T,
6:307-311). Alternatively, plant promoters such as the small subuait of RUBISCO or heat sheck,
promotes may he used. {See, e.g., Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Broglie, R. el al.
(1984) Science 224:838-843; amd Winter, J. er al. (1991) Resolts Prom, Cell Differ, 37:85-105.) These
canstrocts can be introduead inter planl cefls by direet DRNA transformation o pathogen-raedialed
transfection, (See, .2, The MeGraw Hill Yearbook of Science and Verhnalosy (1992) McGraw [Tl
New York NY, pp. 191-194.)

In mammalian cells, a number of viral-hased expression sysiems may he villized. In cases

whete an adenovizus i8 used 44 ah eXpICERION vering, seyuences encodiog GCREC may be Tigated into
an adenovirus transcription/iranslation complex consisting of the ate promoter aod ripartite leader
sequence. Insertion in a non-essential EI or E3 region of the viral genoms may be nsed to obrain
infective vinus which expresses GCREC fn bost cells. (Sec, e.g., Logan, J. and T. Shenk (1984) Proc.
Natl. Acad. Sci. USA 81:3655-3639) In addition, transcription enhancers, such as the Rous sarcoma
virns (RSV] enbancer, may be used {o inerease expuession in mammalian host celis, SV40 or EBY-
bared veerors may 2180 e vsed for high-leve profein exprassion.

Huwmnan artificial chromaosomes (HACE) may alsa be employed 1o deliver Targer lragnieals of
DNA thin can be contained o and exprassed from a plasmid HACE of ahout 6 kb to 10 Mb aro
comstructed and delivered via convemional defivery methods (liposomes, polycationic aming polytners,
or vesicles) Tor therapeutic purposes. (See, e.g., Harrington, J.J, et al. {1997} Nal. Genet. 15:343-353.)

For long term producticm of recoaibinant profeins in tammalian systems, stable expressfon of

k)
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GCREC tn cell lines is preferred. For example, sequences sncading GCREC can be transformed inte
cell lines using expression veciors whiclh may contain vigal origing of replication andfor endogeaous
exXpression slements and 4 selectable marker gene o the same or on 2 separate vector. Tollowing the
introduction of the veckr, cdls may be allowed to grow for about T 6o 2 days in enriched media before
being switched to selective media. The purpose of the selectable marker is 1o confer resistance (o a
seleclive agent. atd its presence allows prowth and recovery of cells which suceessfuliy cxpress the
introduead sequences. - Resistant clones of stably transformed cells may be propagaled using fissus
culere technignes apprapriare (0 the cell type.

Any mimber of sclectinn systems may be used 10 recover trangformed cedl lipes, These include,
at ave not Winited to, the horpes simpler virus thymidioe kinase and adenine phosphoribosyitransferase
genes, tar use in ik and apr calls, respeclively. (See, e.g., Wigler, M. et al, (1977) Cell 11:223-232;
Lowy, [ eral. (1950) Celi 22:%17-823.) Also, anthoerahaolite, autibiotic, or herbicide resistance can be
used a5 the hasis for selection. For example, difr confors cesistance (o methobexate; neo conlers
resistancs to the aminaglycosides neomycin and G-418: and afs and prr confer resistance to
chlorsutferon and phosphinotricin acelyliransferass, respectively. {See, e.g., Wigler, ML el al. (1580}
Froc. Matl. Acad. Sci. USA77:3567-3570; Colbere-Garapin, F. et al. ([981) J. Mol. Biol. 150:1-14.)
Adilitiona) selectable gepes have been described, e, tripB and kishD, which alter cellvlar requirements
for metabolites. (See, &.2., Hartman, 5.C. and R.C. Mulligan (1935) Proc. Natl. Acad. Sci. USA
B3 80470051 Visible warkers, ¢.g., anthocyaping, green fluorcscent proteins (GFP; Clontech),
glucuronidase amd its substrate §-giucuroide, or lnciferase and its substraie Juciferin may be used.
‘Ihese marksrs can be used nol only (o identily transformants, bul alse o quantify the ameount. of
transient or stable protein expression attributable o & specific veclor systan. (See, e, Rhodes, C.A,
{1993} Mathads Mal. Bial. 55:121-131)

Although the presence/ahsence of marker pens ex pression suggests (hat the gene of interest is
also prescut, the presence and expression of 1he pene may need to be confirmed. For example, if the
sequence eocoding GUREL is inserted within o oarker genz seguence, fransformed cells comaining
scquences encoding GCREC can be identiffied by the absence of macker gene function, Alernatively, a
marker gene can be placed in tandain with & sequence encoting GCREC under the control of & single
promoter. Expréssion of the marker genein response to induction or selection usually indicates
expression of the tamlem gena as well,

In gereral, hast cells that Gutitain the nucleie actd sequence encoding GCREC and thit express
SCREC may be identified by a variety of procedures known to those of sidll in the art. These
procetures include, bul are nol Bmited to, DMA-DNA or DN A-RINA hybridizatione, PCR
amplification, and protein bioassay or innmunoassay techniques which incfude membrane, solution, or
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chip based 1echnclopies for the detection andfar quantification of nudleic acid or prolein sequences.

Emrunnlosica) methods for Jetecting and measuriog the sxpression of GCREC usity either
spesific palyclonal or monoclonal antibodies are koown in the art. Exanmples of such techriques inclnde
cizyme-inked inmuucsorbent assays {HLISAS), radicimsmuncassays (RIAS), ud flucrescence
activated cell sorting (FACK), A two-site, moboelonai-baged inmnuinoassay ulilizing monoslonal
anubodies reactive 10 b rop-interfering epitopes on GCREC is preferred, i 2 competitive binding
As5ay Iy be cmployed. These and other assays aro well known inthe arl. (See, e, Hampion, R, et
al (1990 Serclogical Methods, a Labaratory Manual, APS Press, St Paw] MN, Sect, IV; Coligan, JE,
<t al. (1997) Current Pragocals in Tinrunoloey, Greene Pab, Associales and Wileyv-Teterscience, New
York NY; and Ponnd, 1D {1998} Innunochendcal Protoculs, Humana Press, Tutowa NJI.)

A wide vatiely of Tabels and conjugation techninues ave known by thase skilled in the art aod
may be used in vavious nucleic acid and aming acid assays, Means for producing labeled hybridization
or PCR probes for detecting sequences relaled o polynucleotides envoding GCREC include
oligalabeling, nick Wwanslalion, end-labding, or PCR woplificalion wsang a labeled nucleatite.
Alicrnatively, the sequances encoding GCREC, or any fraginents thereof, may be clooed inta a vectar
fur the production of an MENA probe. Such veetors are Kown n the arf, are commercially available,

4nd rnay bie used to synthesize RNA probes i vilwo by addition of an appropriste RNA polymerase

suchas T7, T3, of SP6 and labeled nucleotides. These procedurcs may be conducted using a variety of
cominercially available kirs, such as those provided by Amersham Pharmacia Biotech, Promega
{Madlison W), and US Biochemizal, Suituble reporter moleciles or Jabels which may be used for casc
of detection include radionuclides, enzymes, fluorescent, chemilnminesgent, or chronwgenle agents, us
well as suhslraies, cofaciors, inhibitors, magnetic particles, and the like.

Host cells transfarmed wilh nucleotide sequences encochng GCREC may e coltured under
conlitions suitable for the expression and recovery of the protein from cell cuitare. The protsin
produced by a rransformed celt may be secreted or retained intracellularly depending on the sequence
anifor the vector used. As will e understood by thoge of skill fo the art, expression vectos containing
polyniclentides wiich encode GUREC may be designed 10 contatn sighal sequences which direct
aeeretion of GCRIEC chrough a prokaryotie or enkaryotic cell membrane.

In additiom, a host cef) strain nury be chosen. for iis abtliy to nodulate expression of the
inserted sequences or bo process (he expressed prolein in the desived fashion. Such modifications of (he
polypeptide include, but are not limited to, acetylation, carboxylation, glycosyiation, phospharylation,
Lipidation, and acylation. Post-translational processing which cleaves & “prepeo” of “pro* form of the
protein may also beused 10 Specify proicin targeting, folding, and/or activity, Different host colls
which have speciiic collular machinery and characteristic mechanisies for post-iranslational activitics

5
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{e.g., CHO, BoLa, MDCE, LIEK293, and WI3K) are availsble from the American Type Culiure
Caollection (ATCC, Manassas VA) and may be chosen 10 ensure the carrect modificaticon and processing
of tie forcign protein

n anather embodiment ofF (he invention, natwral, wodilied, or recombinant, augleic acd
sequenees encoding GCREC may be ligated to a leterologous sequence resulifog in ranslation of 4
fusion protein nany of he sforementioned bost systerns, For example, 4 dimeric GCREC profein
containing a heterclogous moiely thal can be recognized by 4 commertially available antibody may
facifitate (he sereening of peplide libuaties for inhibitors of GOREC activity. Heterologous prolsin and
popride moieties may also facilitate purification of fusion proteins veing commercially avaflable affinity
matcices. Such maicties include, b are not Hniled by, glutathione S-iransferase (GST), maltuse
bincing proten (MBP), thioredoxin {Tex), calmedulin binding pepaide (CBP), 6-His, FLAG, ¢-myc, and
bemaggintinin (HA). GS'T, MBP, Trx, CBP, and o-1Tis enuble purification of thefr cognare fusion
proweing on immebilized ghitathione, maltose, phenylarsine oxide, calmodulin, and metal-chielate resios,
respectively. FLAG, c-mye, and hemagglutinin (HA) enable immsnoaffinity purification of fusion
proteins using commercially avatlable monoclonal and polyclonal antibadies that, specifically recognize
these epitope 1ags. A fuston protein may also be enginestd to conain a protectytic ceavage site
Jocuted between the GCREC encoding soquence and the haterologous protein seqococe, o that GCREC
miay be clewved away from the heterologous moisty fﬁllmving purification. Mathods for fusion protein
expression and purification are disoussed in Ausubel (1995, supra, cu. 10). A variety of conmmerciaily
available Kils may alse be wsed Lo facilitate expression and purification of fusion proteios.

T a further embedinent of the invention, syothesis of radivlabeled GCREC may be achievesd in
vitro using the TNT rabhit reticulocyle Tysale or wheslt geom extract system (Promega). These systems
Couple rasscription dnd translation of prolein-coding sequences operably associaied with the T7, T3, o
SPG promoiers,  Translation takes place in the presence of i radiolabeled aming acid precursor, for
example, “S-methionine.

GUREC of the present. tnvention or fraginents thereof may be ysad to screen for compounds
that specifically bind to GCREC. A1 least one and up to a plurality of test cornpounds may he
screened for specific binding to GCREC. Examples of test compotinds include antihodies,
aligamiclentides, proleins (e.g., recepiars), or small molecules,

In onc embodimen, e compound ihuy identified is closely related to the natoral Tigand of
GUREC, €.90., aligand or fragment thereof. a natural substrate, a stuctoral or functional mimetic, Or a
oatursl binding pactoer. {3z, e.g., Coligan, LE. et al, {1991 Current Protocols in Invmunology 142):

Chapter 5.) Siilarly, the compound ¢an e closely related to the natural receptor to which GCREC
binds, or 10 At least 4 fragiaent of the récoptar, e.g., 1he ligand binding sile. In either case, the
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compound can be ratioaally designed using known icchinigues. In onle embodimment, sereening for
these eonmipounds involves producing appropriate cells which express GCREC, cither as a secreted
pratein or on the cell mersbrane. Preferred cells include cells from mammals, yeast, Drosophita, or B,
i, Cells expressing GCREC or cell membrang fractions which contain GCREC are then contacted
with 2 jesd, compound and binding, stimolation, ar iwhibition of activity of either GOREC or the
componnd is analyzed,

Am assuy may simply test binding of 4 test compound to the polypeptide, wherein binding iz
detecte) by 3 Suorophore, radivisotope, enzyme conjugate, or other detectable label. For example,
Ure assay nny conprise the steps of combining at least one lest compound with GCREC, cither in
solution or stftxed 1o a solid support, and delecting e binding of GCREC to the compound,
Alternatively, the assay may detect or meagure binding of a test compoond in the presence of a
labeled competitor.  Additionally, the assay may be carried out using celi-free preparations, chenical
libraries, or natural product mixtures, and the test compuund(s) may be itee in selution or atfixed 10 2
solis} support.

GCREC of the present invention or fragmeats thereof may be used to sereen for compounds
that modulate the activity of GCREC. Suck compounds may include agonists, antagonists, or parfat
ar Hiverse agonists. In one embedment, an assny is performend under conditions permissive for
GCREC activity, wi
GCREC in the presence of a test compound is comparad with the activity of GCREC in the absence of

in GICREL is combined wilh af least one lest compaund, and the activity af

the test compound. A change in the aclivity of GCREC in the presence of the lest compound is
indicative of a compound that modulates the activity of GCREC, Alternatively, a test compaonnd 38

combined with an jn vilgo or cell-free system comprising GCREC under vonditfons suftanle ler GCREC

activity, and the assay is parformed. Ln either of thiese assays, a test compound which modolates the
activity of GCREC may do so lndirectly and need not eame in dircet conract with the test compound.
At Teast one and up 10 2 plurality of tast compounds may be screened.

In another embodiment, patymcleotides enending GCREC or their mammaltan homologs may
he “Emocked our™ i an. anina model system uging homologons recombination. in cmbr yonic stem {ES)
cells. Suchiechnigues arc weil known in the art and are usetul for the generation of 2nimal models of
bursan disease. {See, e.g., U.S. Paent Number 5,175,383 and U.S, Patsat Number 5,767,337.) For
example, mouse ES cells, such 23 the mouse 129/Sv] cell ine, are derived from the carly mouse coabryo

antt grown in culture. The BS cells are transiormed with a vector containing the geoe of fotsrest

disrupted by a marker gene, e.g., the neamyin phosplotransterase yene (neo; Capeechi, MR, (1989
Scienes 244:1288-1292). The vector integrates fnto the corresponding region off the host genome by

hoinologous recombination,  Altermaively, homologous reconbination tukes place using the Cre-loxP
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syster (o knockout a gens of interest in & tissue- or dovelomnontal stage-specific manner (Marth, 1.1,
{1994) Clin. Invest. 97:1999-2002; Wagoer, K.U. et al. (1997} Mucleic Acids Res. 25:4323-4330).
Trapsforined ES cells arc idenrified rod microtnjectisd into mouse cell blastocysts such as those from
the CH57BLA6 mouse strain. The blastoeysts are surgically transferred 10 psendopregnant dams. and the
resultiog chimerts; progeny are genotyped and bred (o produce beferozyrous or omozygons seains.
Transgenic animals thus generated inay be tested with potentizl thecapeutic or WKIC agems.
Polynudlestides cacnding GCRIC may also be mandipulated in vitro in ES cells decived trom

bunan blagstocysts, Human ES cells bave tie potential to diffcrentiate inta at loast cight scparate cell
Tinziges inchuding endoderm, mesodern, and ectodermal <ol types. These cell incages differentiate
ints, for example, neural cells, hematopoietic lireages, and cardiomyocytes (Thomson, JA. et al. (1998}
Scienve 282:1145-1147).

Polynucientides encoding GCRIZC can also be vsed to create “knockin™ humanized animats
{pigs) or fransgenic anpnals {mive or rais) o mode! buman disease. With kmockin technology, o region
of a polynuclentide encading GCREC is infectod fnto animal ES colls, and the injected scquence
integrates into the animal cefl penome. Transformed cells age Injected into blasiulae, und the blastulae
are implantod a3 deseribed above. Transgenic progeny or lnbred Enes are stidied and treated with,
potantial pharrmacentical agents 1o obtain information oo teatment of a human disease. Alternatively, a
manunal inbred to overexpress GCREC, e.g., by secreting GCREC in its mitk, may aiso serve as a
convenient source of that protein (Jaone, . ot al. (1998) Biotechnol. Aanu. Rev. 4:55-74).
THERAPEUTICS

Chemical and stracturat simitaity, o.g., in (he conaxt of seyuences and motifs, exists
between regions of GCREC and G-protein coupled receptors. In additfon, the exprassion of GOREC
i closely associated with ovarian tumor, prostate, white blood cells, cerebellar, and brain tissues.
Therefore, GCREC appears to play & rofe in cell proliforative, nenrological, cardiovascular,
gastrointestinal, antoimmueAnflammatory, and metabolic disordars, and viral jofections, In the
treatraent of disorders associated with increased GCREC expression or sctivity, itis dosirgble to
decraase the expression or activity of GCREC. It the weatment of disorders associated with
decreased GCREC expresgion or activity. it is desirable to increase the expression or activity of
GCREC.

Thererfore, in one emhodimen, GCREC ar a fragment or derivative thereof may be
Administered toa subjeet to treat or prevent 4 disorder essociated with decreased expression or
activity of GCREC. Examples of such disorders include, buf are not imited to, a ce)l proliferative
disorder such as actinic keratosis, artertosclerosis, amierasclerosis, bursids, cirrhosis, hopatitis, mixed

connective dssue diseass (MCTD}), myelefibrosis, paroxysmal nochunal hemoglobinnria,

as
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polycytheria vera, psariasis, pritnary thrombeeythenia, and cancers inclsding adenocarclnoma,
lenkemia, lympboma, metanoma, myeloing, sarcoma, teratocarcinoma, and, in paticnlar, cancers of
the adrenal gland, bladder, bune, bone marow, brain, breass, cervix, gall bladder, ganglia,
pasirointostinal tract, heart, Kidney, lver, Jung, muscle, ovary, pancreas, parathyroid, penis, prostate,
salivary glamls, skin, spleen, testis, thymus, thyroid, amd ulerus; a nevrological disorder such as
epilepty, ischemic cerebrovascular disease, stroke, cerebral acoplasms, Alzheimer’s disease, Pick’s
disease, Huntingion's discase, dementia, Farkinson’s discase and other exirapyramidal disorders,
amyutrophic Jateral sclerosis und other motor neuron disorders, progressive neural musenlar atrophy,
Tetinitis pigmentoss, hereditary staxias, mniple sclerasis and other demyelinaling diseases, baclerial
and viral mcaingitis, bratn abseess, subdurdl empyems, epidural abseess, suppurative fntracranial
thrombaophlebits, myelitis and radiculitis, viral cantral nervous system disease, prion diseases
inchiding kury, Crentz(eldt-Takob disease, amdd Gerstrnann-Straussler-Scheinker syndrome, fala)
familial inscionia, nutritional and metabolic discases oF the RLrvous system, nourofibromnatosis,

tuberaus sclerosis, cerebelicretinal hemangi sis, hi igeminal syndrome. mental

retardation and other developanental disorders of the cantral nervios system, cerebral palsy,
newroskeletal disorders, sutonaniic nervous system disorders, crantal nejve disorders, spinal cord
diseases. muscular dystrophy and other newremuscular disorders, pariphersl necvous system disorders,
dermatomyositis and polymyositis, inhesited, metabolic, codocrine, and toxic myopathies, myasthenia
gravis, periodic pavalysis, mental disorders including mood, anxiety, and schizophrenic disorders,
seasonal affective disorder (541, akathesia, amnesiy, caionia, diabatic neornpathy, Tandive
dyskinegia, dystonias, paranoid psychoses, postherpetic neuralgia, Tourette’s disorder, propressive
supranuclear palsy, corlicohasal degeneration, and familial frontolemporat dementia; a cardiovasoular
disorder such as wtertovenous Nistula, stheraselermsis, Ty pertension, vaseulitis, Raynasd's disease,
aneurysms, arterial dissections, varicose veins, thrombophisbitis and phlsbotironbosis, vascular
wmnrs, comphicalions of thrombolysis, balloon angioplasty, vescular replacement, and coronsry
artory bypass graft surgery, congestive heart failure, ischemic heart disease, angina pectoris,
myocardial infarction, hyperiensive heart discase, degenerative vaivular heart disease, calcific aortic
vl ve stennsis, congenitally bicuspid aortic valve, mitral aonular culcifieation, mifeal valve prolapse,
rheumatfc fever and theumatic heart disease, infective endacarditis, nonbacterial thrombatic
endocarditis, endocurditis of Systemic lupus crythematozus, carcinoid heart ciscase, cardiomyopathy,
nyocardits, pericarditly, neoplastic haart divease, congenttasl heart disease. and complcations of
cardisc trapsplantalion, a gastrointeslinal disorder such as dysphagia, peplic csophagitis, esophageal
spasm, esuphageal shiclure, esuphageal civcinomia, dyspepsta, indigestion, gastrilis, gastric
carcinoma, anorexia, Daussa, emesds, gastroparesis, antcal or pyloric edema, ahdominal angina,
PYrosis, pastroenlenitis, intestinal obstraction, infections of e intestinal tract, peptic ulcer,

k)
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chalelithiasis, cholecystitis, cholestasis, pancreatitis, pancreatic carcinoma, biliary rract dissase,
hepatitis, byperbilirubinemia, cirthosis, passive congestion of the liver, hepatoma, infectious colitis,
ulcerative colilis, ulcerative procttis, Crohn's disease, Whipple's diseuse, Mallory-Weiss syndrome,
colonic carcinoma, eolonic ohatruction, irritable bowel syndrome, short howel syndrome, diarthes,
constipation, gastrointestina hemorrbage, acquired imaumodeficiency syndrome (AIDS) enteropathy.
Jaundice, hepatic encephaiopathy, hepulorenal syndrome, hepatic steatosts, hemachromatosts,
Wilson's discase, alpha,-anfiteypsia deficiency, Reye's syndrome, prinary sclerosing ebolangitis,
liver infarction, porta vein obstruction and throwbosis, centrilobular necrosis, peliosis hepatis,
Lepalic vein thrombosts, veno-ucelusive disease, precclampsiy, colampsia, acute faity liver of
pregrancy, ntrahepatic cholestasis of pregnancy, and hepatic turanes iclodiog nodwlar hypstplasiasg,
adenomas, und catcinomas: an antolmmune/inflammatory disncder such as acquired
inmmadeticiency syndrome (AIDS), Addison’s disease, adult respiratory distress syndrome,
allergies, ankylesing spondylitis, amyloidosis, anemia, astiuna, atherosclerosis. astcinmune
hemolyvtic aveinia, autcimmumne thyroiditis, autohrnmune pulyeadoctinopaty-cendidiasis-cetodenmal
dystrophy (APECED), ronchilis, cholecystitis, contace dermativs, Crohn's disease, ftopic dermatitis,
dermatomyositis, diabetes mellivas, emphysema, episadic Iymphopenia with lymphocytaoxins,
esythroblastosis fetalis, erythema nodesum, strophic gastrits, gomemlonephritis, Goodpastue's
svndrome, gout, Graves’ disease, Hashimoto's thyroiditis, hypersostnophilia, irftable bowat
syndrome, nltiple sclerosis, myasthenia gravis, myocardial or pericardial inflammation,
osteqarthritis, osteoporosis, pancreatitis, potyiuyositis, psortasis, Reiter’s syndrome, rheumatoid
arthritis, seferodanma, Sjdgren's syndrome, spsenic anaphylaxis, systenvic lupus erythematosus,
systemic selerosis, thrombocytopenic purpura, ulcerative colitis, uveitls, Werner syndrome,
complications of cancer, hemodialysis, and extracorporeal cireulation, viral, acteriat, fungal,
parasitic, protezoal, and helminthic infections, and tranma; a metabatic disorder such as Ciabeies,
ohesity, and osleaporosis; anet an infection by a viral agent clagsified a5 adencvicus, arcoavirus,
bunyavirus, celicivirus, coronavisus, fovinus, hepadnavitus, herpesvinus, Savivicus, orthomyxovirus,
Parvovirus, papovavinig, paramyxavirus, picoravinus, paxvirus, reoviras, relrovirus, ubdovirus,
and ngavirus,

Inanother embadiment, a vector capable of expressing GCREC or & fragment or der{vative
thereof may be administered to a snbject to treat or prevent & disorder associated with decreased
expression or activity of GOREC including, but not linited to, those described above.

o a furiher embodiment, & compositon vomprising 4 substantially purificd GCREC in
conjunction with a snitxble phurmacentical carrier may be administered (0 a subject to treat or provent &
disorder assoeiated with decreased expression o activity of GCRBC inchuding, but nof Timited {n,

those provided above.

40
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T SGH ahotter embodimienl, an agotist which modulales he activity of GCREC may be
administered to a subiject k) treal or prevent a disorder assoviated with decreased expressfon ur activity
of GCREC including, but not Limited to, those Listed shove.

In 3 further embadiment, an antagonist of GUREC may he adminisiersd to a subject fa treat op
prevent a disorder associated with increased expressior or activity of GCREC. Examples of such
isorders include, but are not limited to, these cell proliferative, neurological, cardiovascular,
gastrointestinal, awoinumuee/inflanuratory, and metabolic disordecs, and viral infections descibed
above. Inoxe aspect, an antibody which specifically binds GUREC may be used directly as an
antagonist or indirectly ag a targeting of delivery mechanism lor bringiog a pharmaceutica) sgent io
<2lls or tissnes which cxpress GCREC,

In an additional crabodiment, a vector expressing the camplement of the polynucieotide
encuding GOREC may be admintsiercd to a subject to treat or prevent a disarder associalad with
increased expression of activity of GCREC Including, but not Bmited to, those described above,

Iy cther embodiments, any of the proveins, antagoniets, antibodies, agonists, complewentary
sefuences, or vectors of the invention ruay be administersd in corabination with other appropriate
(herapentic agenis. Selection of the appropriafe agents for use in combination thecapy may be rade by
ane GF ordinary skill in the ar, aecording ti conventlonal pharmaceiion principles. The combinarion
of therapeutic agaits may acf synergistizally to effect the treatment ar prevantion of the various
dignrders describect above, Using this approach, one miay be able ta achieve therapentic efficacy wilh
lower dosages of each agent, thus reducing the potenbial for adverse side elfects.

An antagonist of GIUREC may be produced using methods which are generally koowtt in the
art. In particolar, purified GCREC may he used to produce antibadies o (o screen Ghraries off
phirmacenical agems w identify those which specifically bind GCREC. Antibodies ty GCREC may
4lx0 be generated using methods that are well known fn the art. Soch antibodies may inclods, bt are
noL Timited 10, polyclonal, oonoctonal, chimeric, and single chiait antiboddies, Fab fragnens, and
fragments produced by a Fab cxpression library. Neotralizing anmtibodies {Le., those whicl inhibit
diruer formaton) are generally preferred for therapeutic usc.

For the prochustion of antibodies, varions bests foeluding goats, rabbits, rats, mice, hmmans,
and others may be immunized by injection with GCREC or with any fragment ar oligopeptide tercol
which as immunegenic properties. Dependiig an the host species, varions adjuvants oy be used 1o
ncrease imimunological response. Snch adjuvants include, but are oot limited to, Freund’s, mineral gels
Such as alwtninuad hydroxide, and surface active substances such as Tyselecithin, pluranic polyols,
polyanions, peptictes, oif entalsions, KILH, aud dinitraphencl, Among adjuvants used in lurang, BCG
(hacilli Catmegte-Cuerin and Corynebacteriun parvam are especially preferuble.

41
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It s preferred that the oligopeptides, peptides, or fraguwents used to induce antibodles to
GCREC bave an amino geid sequence comsisting of at Jeast about 5 aming actds, and generally will
congist of at least about 10 amino acids. 11is alsa preferable that these oligopeptides, peplides, or
fragments are identical (0 a portion of the aming acid sequence ol the natural protein. Short siretches of
GCREC amine acids may be fused witit those of another protein, such as KLH. and antibodies to the
chimeric moleenle may be produced.

Manoclonal antihodies to GCREC may be prepared using any fechnigue whicl pravides for the
production of antibedy molecales by continucus cell lines in culture. These include, but ars not limirsd
w, the bybridonasa technique, the lnunan B-cell hyhridoma technique. and the EBV-hyhridoma
techwicue. {Ses, .2, Kobler, G. et al. (1975) Naturg 256:495.497; Kozbar, D et al. {(1985) 1.
Jramurol. Methods 81:31-42; Cote, R.J. ot al. (1983) Proc. Natl. Acad. Scf. USA 80:2026-2030; and
Cole, $.F. et al. (1984) Maol. Cell Biol. £2:109-120.)

In addition, techniques devdoped for the production of “chimerie antibodics,” such as the
splicing of mouse anibody ge0cs to Lurman anEHody gencs TG ohlaitl a molocule with eppropriate
anfigen speci ity and biclogical activity, can heused. (See, c.g., Marrison, S ct at. (1984} Proc.
Natl, Avad. Sci, USA B1:6951-5355; Neuberger, M.S. ot al. (£984) Nuture 312:604-608; and Takeda,
5. et al. (1983) Nuture 314:452-434.) Alternatively, teeiwiques deseribed for the production of single
chain antibodies way be adapted, using wethody knewn in (e art, (o produce GCREC -specific single
chain anfibodies,  Antibodies with.related specificity, but of disinet idiofypic coinposition, my be
generated by elain shuffling rom random combinalorial tvmunoglobulin fbraries. (See, e.p., Bucton,
D.R. (1991} Proc. Natl. Acacd. S,‘j' USA §8:10134-10157.)

Antibodies may 159 be produced by inducing in vivo production in e lymphocyte population
of by rereeing immunoglotnlin libraries or panels of highly specific hinding reagents as disclosed jv
the literatare. (Sce. e.g., Orlandi, B, ef al. (T989) Proc. Mall. Acad. Sci. USA 85:3833-3837; Winter.
G etal (1991) Narore 349:293-799 )

Aniibody fragments which contafn specific hinding sites for GCREC may alsi he generated.
For example, such fragments include, but are not linited to, F(ah?); fragments produced by pepsin
digestion of the antibody motecuele and Fab fragments generaled by redducing the disulkde bridees of the
F(an)2 fragments. Alternatively, Fab expression librarics may be copsiructed 1o allow rapid and casy
identificarion of monaclonal Fab fraguments with the desired specificity. (Ses, e.g., Huse, W.IDn et al,
{1989 Beience 246:1275-1281.)

Various iomuencassays may be used Jlor sereening (o identify antibodies uving the desiced
specificity, Numerous protocols fior comperitive binding or immunoeadiomatric gssays using either
pabyclonal o tnonoclonal amibodies with established specificitics are well known in the arf, Such
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iirnanoassays typically involve the measurenient of complex formation between GCREC and jts
speciffe antibody. A two-site, monoclonal-based immunoassay vtilizing monocional antibodies reactive
to twa noo-inlecfering GCREC epitapes is generally used, bt a competitive bindiog assay 1may also be
employed (Poursl, supri).

Various raethods such as Scatchard analysis in conjunction with radiotrmmunoassay techmeues
may be used 10 ussess the affinity of antibodies for GCREC. Affinity is expressed as an association
constant, ¥,, which is defined as the molar concentration of GUREC-antibody complex diviced by the
molar concentrations of frez antigen and fres anibody under equilibeinm conditions. The K, determined
tor a preparyion of polyclonal antibadies, which are Teterogeneous in their aflfivities (or multiple
GCRIC epitopes, represents the uverage alfinity, or avidity, of the antibudies for GCREC. The K,
delernined for a preparation of nonaclonal antibodies, which are tnonospecife for a partdoular
GCREC epitops, represams a true meagure of afficily. High-affinity antihody preparalions with K,
ranging from about 10° 1 107 Limole are praferred [or vse in imnundassays in which e GUREC-
antibody comples wst withstand ngorous mampulations, Low-affinily antibody prepurations with K,
ranging feom about 10 to 107 Limele are preferred for use in immunorification and similar
pracedures which uliimaeely requice disroclation of GCREC, profarably in active form, from the
antibody {Catlty, D. (1938) Antibodies, Volume T A Practical Appeoach, IRLL Press, Washingron DC;
Liddell, T.E. and A Cryer {1991} A Practical Guide to Monoclonal Antibadics, John Wilcy & Sons,
New York NY).

The titer and avidity of polyclonal antibody preparatfons Tay be forther cvalvated to determine
the quality and suitability of such preparations for certun downstream applications. For example, o
polyctomal antibody preparation contaimive at least 1-2 my specific awibody/ml, preferably 5-11 my
specific antibody/inl, is generally employed in procedures requiring precipitation of GCREC-amtibody
complexes. Procedures for evaluating antibady specificity, titer, and avidity, and guidelines for
antibody quality and usage in various applications, are generally avaifable, (Sec, ey, Catty, supra, and
Caligan et al. supra.]

Lo another emboditent of the inventicn, he polynuclestides encoding GOREC, or any fragment
or complement thereof, may be used for therapeutic purposes. In one aspect, nodifications of gene
expression can be achieve:d by designing compisimentary sequences or antisense malecules (DNA, RNA,
FiriA, or modified ohigonuclentides) w the coding or regulatory rewioas of the gene encoding GCREC,
Such teshmology is well known in the art, 2nd antisense oligomucleatides or largar fragments can be
designed Irom vasions locations along the coding or control regions of sequences encoding GCREC.
(Ses, .., Agrawal, S, ed. (1990) Antisense Therapeutics, Humanda Press Inc,, Totawa N1}

In therapeutic nse, any gone delivery system suitable for inroduction of the antisonse
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sequences into appropriate target colls can be used. Antisensc sequences can be delivered
intraccilularly in e form of an cxpression plasmicl which, upon transceription, produces a sequence
complementary to at isast a portion of the celfular sequence encoding the target protein. (See, e.z.,
Slater, JE. et al, (1998) I. Allergy Cli. Irunuol, 102¢3}.465-473; and Scanlan, K1 ot al. (1$53)
D(13):1288-1296.) Antisenve sequences can 4isa be introduced intrscellularly through the use of viral
veciors, snch as rotrovims and adeno-associated vins veclors. {See, £.g., Miller, AD. (1950) Blood
76:271; Ausabel, supra; Uckert, W. and W. Waltiier (1994) Phavinacol. ‘Ther, 63(3):323-347.) Other
gene delivery mechumisms include liposome-derived systems, adificial vival snvelopss, and other
sysicms koowit in the it (See, e.2., Rossi, L1 (1925} Br. Med. Budl. 51(10:217-223; Boado, R ef
al. (1998 I. Pharm. Sci. 87(11)71303‘»1315; anel Morris, M.C. et al. (1997} Nucleic Acids Res.
Z514):2730-2736.)

In another smbodiment of the invention, polynucientides encoding GCREC may be nsad for
somatic or germiing gene Merupy. ‘Gene therapy may be performed to (i) correct 2 genetic deflciency
{e.g.. in the casas of severe cambined inmmodeficiency (SCIDN-XT disense chataclerized by X-Tioked
inheritance (Cavarzana-Calv, M. et al, [200K) Science 288:669-672), severe counbined
imrunedaficiency syndrome associated with an inherited adennsine deaminase (ADA) deficiency
{Blacse, R.M. et al. (1995) Science 270:475-480; Bordignon, C. ot al. {1993) Science 270:470-475),
cystic fibrosis (Zabnar, 1. ot al. (1993) Call 73:207-216; Crystal, R.G. ot al. (1995) Hum. Gene
Therapy 6.643-668; Crystal, R.G. et al. ([995) Hunw Gene Therapy 6:667-703), thalassamias, familial
hypercholesteroleria, and hemophilia resuling from Factor VI or Factor IX defteiencics (Crystal,
R.G. {1995) Scicnee 27(h404-410; Vermia, LM, mwd N Sonia ([997) Natore 389:239-2427), (i)
express a conditianally lethal gene product (e.g., in the case of cancers which result from unrcgulated
cell proliferadon), r (i} express a prorein which affords protection aganst huracallar parashes (&4,
against hunlan refroviruses, such as buman invnunodeficiency virns (HEV) (Baltimare, D. (1988}
Nature 3%35:395-396; Poeschila, E. e al. (1996) Proc. Natl, Acad. Sci, USA, 93:11395-1 1399},
hepatitis B or C vires (HBY, HCV); fungal patasiies, such as Candida albicans and Paracoccidioides
brasifiensic; anl protoroan parasites such as Plasmodium frlciparum 15d Trypanosomns cruzi). Inte
ease Wher a genetic deficiency in GCREC expression ot reyulation causes dixcase, the exprossion of |
GCREL from an appropriate population, of tcansduced ¢ells may afleviate the clinical manifestations
cayged by the genelic deficiency.

Tn a further cmbodimeni. of the invention, diseases ot disorders caused by deficiencies in
GCREC are traaced by cnnstructing mammalian expression vectars encoding GCREC and introducing
these veslors by mechapicil medns into GCREC-doficient cells. Mechanical transfer technologies for

use with cells in vivo or ex vitro include (i} direct DNA micreinjection imte iadividual cells, (7) balligtic
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geld pacticle delivery, (iil) Uposome-mediated tramsfection, (iv) reveptor-mediated gene transfer, and (v}
the use of DNA transposons (Morgan, B.A. ano W.T. Anderson (1993} Annu. Rov. Biochem. 62:191-
2i7; Ivics, Z. (1997) Celt 91:501-510; Boulay, 5-L. and H. Récipun (1998} Cure, Opin. Biotechnol.
9-445-450.

Expression, vectors that may be effective for (he expression of GCREC include, bul are not
Timilad to, the FCDNA 3.1, EPITAG, PRCCMVZ, FREF, PVAX vecturs (Invitrogen, Cirksbad CA),
PCMYV-SCRIPT, PCMY-TAG, FLGSH/PERY (Siratagene, La Jolla CA), and PTET-OFF,
FTET-ON, PTREZ, PTREZ-LUC, PTE-HYG (Clontechy, Palo Alta CA). GCREC may be expressed
using (i) 4 constinrively active promoter, (e.x., from cytomegaiovirus (CMV), Rous sarcoma wirus
{RSV), SVA( virus, thymidine kinase (TK), or f-actin genes}, (i) an indurible promoter (2.g., the
tetracyclhine-regulated prownoter (Gossen, M. and H. Bujard (1992) Prog, Matl, Acad. S¢i. USA
B9:5547-3531; Qossen, M, et al, (1995) Science 268:1765-1769; Rossi, .MV, and ILM. Blau (1998)
Curr. Opin, Biotechnol, 9:451-456), commercially available in the T-REX plasmid (lavitrowen)y; e
eedysong-inducible prometer (available in the plasmids PYGRXR and PIND; Invitrogen); the
FKS00/rapamycin inducible promarer; or the R U486mifeptistone inducible promorer (Rassi, F.M. V.
and Blaw, H.M. supraj}, v (i) 2 Hspue-specilic pramoles of the native promoter of the endoganous
gene cpcoding CCREC from 4 notmal individual, '

Commercially available liposome transformaton kits {e.2., the PERFECT LIPID
TRANSFECTION KIT, available from Iovitrogen) 2low one with ordinary skill inthe art to deliver
polynucieotides o tarpet cells in culturs and require mindmal effort to aptimize experimental
paramaters. In the altegnative, transformation is perfortned using the calcium phosphate method
(Graham, F L. and A.J. Eb (1973) Virology 52:456-467), or by clectraporation (Neomann, E. ot al.
(1882) EMDO T, 1:841-843). The intrektuction of DNA, to primary cglls requives modilfication of these.
standirdized mammalian transfection protocols,

In auother embodiment of the invention, diseases or disorders cansed by genetic defects with
respect 10 GCREC expression are reated by constructing i rerrovings vectar consisting of () the
polyruclenide encoding GCREC wnder the control of an independent promoter or the refrovirus long
lesiinal repeat {LTR) prometer, (i) appropriste RNA packaging siguats, and (i) 2 Rev-reeponsive
element (REE) along with additiona] retrovirs cis-acting RWA sequences and coding scquences
requived for efficient vector propagation. Retrovioes veeturs {e.g., PFB and FFBNEO) we
commnercially available {Stratagene) and are based on published data (Riviero, 1. ot al. {1993) Proc.
Natl. Acad. Sci. USA 92:6733-6737), Incarporated by reforence hercin. The veetor is propagated in an
appropriate vector producing cell line (VPCL) that axpresses an envelope gene with a tropism for

recepiors oo the target cells or a promiscuons envelope protein such as Y8V (Armentano, D. ot al.
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(1987) 1. Virol. 61:1647-1650; Bender, MLAL ¢ al. {1987) I Virol. 61:1639-1645; Adam, M.A. snd
AL, Miller (1988) ). Virol, 42:3802-3806; Dull, T. et a. {1998) T. Virl, 72:3463-8471; Zuiferey, R
ot al, {1998) I Vircl, 72.9873-5880), U.S. Patent Number 3,910,434 10 Rigg (“Method for dbtaining
rolrovirus packaping cell lines producing high transducing efficiency retroviral snpermatart”) discloses a
inethod fur oblaining retrovirus packaging cell lines and #s hereby incorporated by ceference.
Propagation of retrovirus vectors, tranadaction of a population of cells (g, SN Icells), and the
return of trunsduced cells to 4 patient are provedures well kuown ta persons skilled in the art of gepe
therapy and Lave been welt documented (Ranga, U, et al. (1997 1. Virol, 71:7020-712%; Bauer, G. et
al. £1997) Blood 89:2259-2267; Bonyhadi, M.L. (1887} 1. Vircl. 71:4707-4716; Ranga, U. eral
{1998} Pro. Natl. Acad. Sci. USA 95:1201-1206; Su, L. (1997) Blood 89:7783-2290).

In the alternative, an adcnovirus-based genc therapy delivery system i5 tsed to doliver
pulynucleotides encoding SCREC fo cefls which have one or more genetic abnormalities with respect o
the expression of GCREC. The construction and packaging of adenoviros-hased vectors arc well
known to those with ordinary gkill in the art. Replication defective adenavirs vactors Dave prover 10
be versatile for finparting pencs encoding immunorerulatory proteins into intact islets in the pancreas
{Csete, MLE. et al. {1995) Transplantation 27:263-268). Potentially useful adepgoviral vectors are
described in LS. Palent Number 5,707,618 to Armentano (" Adenovirus vectors for gene sherapy”).
herehy incivporated by reference. For adenoviral vectors, see also Antinozzi, PLAL er al. (1999) Anon.
Rev. Mutr. 19:511-544 and Verma, 1. M. andt NL Scania (1997) Nature 18:389:235-2472, both
incorporated by reference betein.

In another alternative, a Terpes-bascd, gene theeapy delivery sysicn is usedd i deliver
polymwclentides encoding GCREC to target cells which have one or more genctic abnormalities with
respect to the expression of GCREC. The use of herpes simplex virns (HS V)-based vectors may b
especially vatoable for Introducing GCREC to cells of the central nervous systerm, for which HSV has a
tropism. The constriction and packaging of berpes-hased vectors are well known fo those. with
arcinary skill i the arl. A replication-competent herpes simplex vites (H3V) type {-basod voctur hay
been used to deliver a reporter gene to the eyes of primates (Lkw, X. et al. (1999) Exp. Eye Res.
169:385-193). The constrection of a HEV-1 vius vector hizs also been disclosed in derail in ULS.
Pitent Mumber 5,804,413 to DeLaca ("Herpes simiplex. virus strains for genc transfer"), which is
hereby incorporated by reference. U.S. Patent Number 5,804,413 toaches the use of recombinant H3V
492 which consists of a genome containing st least one exopentus geng I6 be Iransferred (o a el unider
the contral of the. apprapriate promoter for purposes inchiding human gene therapy, Also tanght by this
patent are the construction and use of recombinant HSY strains deleted for ICP4, 1CP27 and ICP22.
For HSV vectors, sea also Gofns, W.F. et al. (1999} 1. Virol. 73:519-532 and Xu, H. et al. (1994) Dev.
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Biol. 163:152-161, hereby inourporated by reference. The manipulation of cloned herpegvirus
sequences, the eneration of recombinant virus fellowing the transfection of multiple plasmids
containing different segments of the large herpesvirns geromes, the growih and propagation of
herpesvirus, and the infection of celis with herpesvirnus are techniques well known to those of ondinary
skill in the art.

In another aliernative, an alphavirug (positive, single-stranded RNA vires) vector s used 10
deliver polynucleotides coicoding GCREC to target eells. The biology of the profutypic alphavirus,
Semliki Forest Virus (SFV}, has been smdied extensively and gene teansfer vectors Livve hesa baged o
the SFV gepome {(Garoft, H. and K.-). Li (199%) Cuey. Opin. Biotechnil, 9:464-469). During
alphavirus RN A replication, a subgenomic RNAis generated that normally encodes the viral capsid
proteins. This subgenomic RNA replicates (o higher levels than the full lepgth genoinic RNA, resulling
inthe overproduction of capsid proteing refative o the vival proleins wilh emeymatic activity (..,
prolease and polyracrase). Similarly, ingerting the ooding soquence lor GCREC inie the alphavirus
genome in place of the capsid-Coding regioa résulls in the production of a Jarge nomber of GUREC-
coting RNAs and the synihesis of high levels of GCREC in vector transduced cells. While alphavirus
infection is typically associated with cell lysis withio a few days, the abilily to establish a persistont
tnfection in hamster normal Edney cells (BITK-210 with: 2 vartant of Sindbis «irus (SIN) iodicates that
the Lyic replication of alphaviruses can be aliered to suit the needs of the gene therapy application
(Dryga, S.A, et al. {(1257) Virglogy 228:74-83).  The wide host range of alphaviruses will allow the
Introduction of GUREC into a variely of cell fypes. The specific transduction of 4 subser of cils In g
population may require the sorting of cslls prior tn transduction. The melhods of manipulating
infectious cONA clones of dphavirases, performing alphavirus cDNA and RNA trapsfoctions, and
performing alphavirus infections, are well knows to those with ordinacy skiflin ihe art,

Oltgonacluntides derived from the transeription fnitiadon site, e.g., between about positions -10
and +10 from the start site, may also he erployed o inhibit gene expression.  Similarly, inhibition can
be achieved using triple helix Base-patiing metxxiology. Triple helix psiring is useful because it causes
inbibiiien of the ability of the double helix to open sufficicnily for the binding Of polyierases,
cranseription factars, or regulatory molesules. Recent therapautic advances using triplex DMNA bave
besn deseribed inthe lteralure. (Sce, e.g., Ges, 1 E. ¢t al. (1994) in Huber, BE. and B.L Carr,
Molecnlar and Imvw nolosic Approaches, Fityra Publishing, Mt. Kiseo NY, pp. 163-177.) A
comiplemeniary sequence or antisense molecole may also be designed o block traoslation of mRNA by
preventing the reanscript from bindivg to ribusomes.

Ribozymes, enzyratic RNA molecules, may also be used to catalyze the specific cleavage of
RNA, The mechanism of ribeeyme action invalves sequence-specific hybridization of the ribozyme
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wmolecule to complenentary target RNA, followed by endomcleolytlc cleavage. For cxample,
camineered hanmarticad niolif cihozgme molecules may specitfcally and efficiently catalyze
endunuclenlytic cleavige of sequences eocoding GCREC.

Specific ribozyme cleavage sites within sy potential RNA target arc initially identified by
stanning the tirget molecnke for ribozyme cleavape sites, including the following sequences: GUA,
GUU, and GUC. Once identified, short RNA sequences of between 15 and 20 ribonucieotides,
correspending 1 the Tepion of the target gene containing the cleavage site, may be cvaluated for
secondary stroctural features which may render the oligoaucleotide incperable. The suitability of
candidate targets may afso be evaluated by testing accessibility to hybridization with coraplementary
oligonucleotides using ribonuclerse protection ussays.

Conrplementary ribonucleie aid moleenles and rivozymes of the inverdion may be prepared by
any method known,in the art for the syathesis of nucleic acid molecules. These iaciude tochniqoes for
chemivally synthesizing oligonnclectides such as sciid phase phosphoramidite chemical synthesis.

Alternatively, RNA wnolecules may be genersted by in vitry and in vivo transcription of DINA scquences

encoding GCRFEC. Such DNA secuences may be negrporated inlo a wide varely of vectors with,
sultable RMA polyuerase promoters such as T7 or SPE. Alternatively, these cDINA constructs that
synthesize complementary RNA, constitutively or inducibly, can be feiroduced ioto cell lines, cells, or
tissues.

RMA molecules may be modified 1o increase Intracellulir stability and half-lite. Possile
modifications inclnde, but are tot limited to, the addition of flanking secpiences at the 37 andfor 37 ends
of the molecule, or the use of phosphorothicate or 2° Q-metliy] rather than phosplodicsterase linkages
within the backhone of the molecule. This concept is inberent in the production of PNAS and can be
extendad in all of these molecules by he inclusion of nontraditionsl bases such as nosing, queosie, and
wybuiosine, as well ag acefyl-, methyl-, thie-, and similaxly modified tforms of adenine, cytidine,
guaning, (hymine, ard uridine which are not as easily recognized by cndogenous endobaclenscs.

An additional embodiment of the invention encompasses 4 method for screcning for a
compound which is effective in altering expression of a polynuclentide encoding GCREC.
Conipontrds which may b 2ffective in dlteriog expression of 4 specilic polymicieotide may inciude,
but are-not limited t0, oligonuclentides, antisense aligenucleatides, triple helix-forming
aligonuclentides, transcription factors and other polypepide transcriptional reguiators, and non-
macromolecular chenucal entities whicly are cap'able of interacting with specific polynucleotide
seguences. Effective compounds may alter polynucieolive expression by acting as either inhibitars or
promoters of polynuclectide exprassion. Thus, in the treatment of disorders associated with increased

LCREC expressivn or activity, a compound which specifically inhibits expresston of the
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polynucleotide encoding GCREC way be therapsutically useful, and in the treaent of disorders
associated with decreased GCREC expression or activily, a comipound which specifically promotes
expression af the polynuclectide encoding GCREC may be therapeutically useful.

At least one, and vp to a plurality, of test compounds may be screened for effectivencss in
altering expression of 4 specific polyoucleotide, A test compound may be obtained by any method
commenty known in the art, mcluding chaimicul modification of a compound known (0 be elfeclive in
altering polymacleotide expression; selection from an existing, commercially-available or proprietary
{ibrary of vaturally-occurring or non-natural chemical compouads, rational design of & componnd
Lased on chemical andor struclural properties of the target polynucleotide; and selection from, 4
Library of chemical compounds created combinatorially or randomly. A sample comptising a
pulyrucleotide encoding GCREC is exposed ta at least one test compound thus obiained. The sample

may camnprise, for example, an imtact or penineabilized cell, or un i vitee cell-free or reconstinated

hiochemical syatem. Alterations jn the expression of a palynucieotide encoding GOREC are assayed
by any method commonty known in the arl. Tyvpleally, the expression of a specific auclentide is
detecled by hybridization with a prohe having a nueleotide sequence complementary 1 e sequence
of the polynucleotide encoding GCREC. The amount of hybridization may be quantified, thus
forming the basis for a couparison off the expression of the polynucleotide both with sud withoot
CXPOSILE [0 one of mote test compouiuds. Detection of a chunge in the expression of 2 pulymuecleolide
expased to a test compound indicates that the test compound i$ effective in altering thic oxpression of *
the palynucleotide. A screen for a compound sffective in altering expression of i specific
polynucleotide can be carried out, for example, using 2 Schizasaccharomyces pombe pene exprassian
syslem (Atking, 1. et al, (19993 U5, Patert No. 5.932,435; Arndt, G.M. et al, (2000) Nucleic Acids
Res. 28:E13) or a human cell line saelt as TleLa cell {Clarke, M.L. et al. (2000) Biochem. Biophys.
Res. Comnun. 268:3-13). A particular eraboctiment of the present invention involves screening 2
combinatuixl Bhrary of oligonucleqtides {such 25 deoxyribonuclectides, ribopuclectides, peptids
oucleie acids, and modified dligonuelentidesy for antisense sotivily against a specific palynuleolide
sequence (Bruice, TW. ot al. (1997} U.S. Patent No. 5,686,242, Bruice, T.W. et al. 2000) 1.5,
Paient No. 6,022,691

Many methods tor introducing vectors imto cells or tissues are availuble and egnally suitable for

use in vive ja vitre, and ex vivo, For ex vivg therapy, vectors may be introduced into stem cefls taken

from the patient and clopally propagated for autologous transplant back into that same patient.
Delivery by transfection, by Hposooe jections, or by polycationic amino potymers may he achicved
using methods which are well known in the art. (Ses, e.g., Goldman, C.K. et al. (1997) Nat.
Biotechnal, 15:482-466.)

Any of the therapeytic methods described above may be applied to any subject 1o teed of svch
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therapy, including, for example, maminals such as humans, dops, cafs, cows, horscs, rabbits, and
monkeys,

An additional smbadiment of the invention relates to the administration of a compnsition whick:
genetally comprises an active fngredient furmulated with a phatrmnaceutically acceptable excipieal,
Exciplents inay include, for example, sugars, starches, celluloses, sums, and proteins. Varions
Formulatiens ae commonly known und are toroughly discussed bn (e Jatest cdition of Renington’s
Pharmaceutical Sciences (Maack Publishing, Easum PA). Such compogitions may consist of GCREC,
antibodies 0 GCREC, and mimetics, agonists, antsgonises, or inhibitors of GCREC.

The compositions utilized in this invention may be administered by any number of routes
meluding, but not limited to, oral, infravennus, intramescular, intra-arterial, intrameduliary, intrathecal,
futraventricvlar, pultnonacy, transderrmal, suboutaneous, intrapertonel, ipicanasal, eoteral, topical,
sublinoual, or rectal maaus.

Compasilions for pulmenary adminisiratior may be prepared in tiquic or dry powder form,
These conmusitions are yenerally aerosolizet imnwsdtately prior o inhilation by the patient. In the cuse

of siaail metecules (&g, Waditional Tow melcealar weight organic drugs), nerosal delivery of fust-acting

formolations is well-khown in the art. In the case of macromalecules [e.g. larger peplides and prateins],

recent developtizents in the ficld of pulmonary delivery via the alveolar region of the lung have cnabled
the practical delivery of drugs such as jnsulln to blaod circulation (sez, e.g., Patton, 1.8, et al, U5,
Fatent No. 5,897,848). Pulmonary delivery bas the advantage of adininistration without nesdle
infection, and obviates Lthe need for patentiaily toxic penetration enlwincers.

Compositions suitable for use in the nvention include compesitions whercin the active
ingredients are contained in an effective aracunt to achieve the intended purpose.  The determivaiion of
an effcctive dose s well within the capability of those skilted in the art.

Speciulized forms of compositions may be prepared for divect intracellular defivery of
macroniclecules comprising GCREC or fragments thereof. For example, ltposome preparstions
contaniug a cell-impermeably macramolesule inay promale cell fusion and inoacellular delivery of the
macramwlecnle. Alreruatively, GCREC or 4 fragment thereaf may ha joined to a short cationic N-
terminal porton frow the HIV Tat-I protein. Fusion proteins thus generated have been found to
ransduce into the cells of all lissues, inclnding thabrain, in a roouse model system (Schwarze, SR, et
al, {1999) Science 285:1569-1572).

For any compuound, the therapeuticslly effective dose can be estimated initislty either in cefl
colbure 4584ys, &8, of neoplagtic cells, or in animal wodels such ag wice, rats, rahbits, dogs, moenkays,
or pigs. An animal imodel may alse be used 1o determine the appropriaie concentration range and routc

of administration. Such juformation cun then ba used 10 determing usoful doses and rontes for
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adrainistration in hetans.

A thecapentically effective dese refors 10 that wnouni ot active ingredienl, For example GCREC
o fragments thaveof, anttbodics of GCREC, aod agonists. amntagouists or inbibitors of GCREC, which
ameliorates the symptoms or condition. Therapeutic cfficacy and toxicity may be determined by
stapdard phacmaceuticsl procedures in cell cultures or with experimental animals, such as by
caloulating the EDy, Ghe doge therapeatically effective in 50% of the pepulation} or LDy, (the dose
lethal te 30% of the population) statstics. The dose ratio of toxic o therapeatic effects is the
therapentic index, which cau be expressed as e LDs/EDy, ratio. Compositions which exhibit large
therapentic indices are prefered. The data obtained fromn cell colure assays and animal stadies are
used 10 focnulare 4 range of dosags for human use. The dosage conained in such compositions is
preferably within a range of circulating cancentrafions that includes the BDy, with Jitfle or no toxicity.
The dosuge varies within this range depending upon the dosage form emploved, the sensitvity of the
paient. awt the route of adomingstration.

The exact dosage will be deternined by the practitioner, in tight of factors related o the sebject
requiring treatment. Tosage and adininistoration are adjusted w provide sntficient Jevels of the active
mitly or to inaintain the desited effect. Faclors which may be tuken into account include the severity
ol the dsease state, the general bealth of ihe subject, the age, weight, and gender of the subject, tme
and frequency of administration, drag combinalion(s}, reaction sensitivities, and response W therapy.
Lomg-acting compositions tay e administered overy 3 to 4 days, every week, or biweekly depending
on the half-life 2nd clearance rate of the particular formulation.

Normal desage amounts may vary from about (.1 g ta 100,000 g, wp to a total dose of
abuut 1 gram, depending upon the route of administration, Guidance as o particular dosages and
methide of delivery is provided in the Uternmire and generally available to practitioners i the art.
Those skilled incthe art will employ differest formulations for micleotides than Tor prateins or (ieir
inhibicnrg, Similarky, delivery of polynuclactides of polypeptides will be specitic 1o particalar cells,
canditions, tocations, ete.

DIAGNOSTICS

Tn another embodiment, sntibodtes which specifically bind GCREC may be nsed for the
diagnosis of diserdars characterized by expression of GCREC, or in assays to monitor paticnts being
ireatsd with GCREC or agonists, antagontsts, oc intibitors of GCREC. Amibodics usetul for
diagnostic purposes may be prepared in the same manner a8 describect above for therapeatics.
Diagnostic assays for GCREC intlude methods which utilize the antibody and a label o detect GOREC
in huwman body fluids o in extracts of cells ar tissues. The antibodies may be used with ar without

modification, and may be labeled by covalent or non-covalant aitachment af 4 repotier molecule. A
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wie variety of repurter molecules, several of which ure desuribed above, are known in the art wnd may
e used.

A varigty of proiocols for measuring GCREC, including TLISAs, RIAs, and FACS, are known
in e art, and provide a bagis for <Bagoosing altered or abnirma) levels of GCREC expression. Normal
or standard vahes for GUREC cxprassion are estabilished by combining hady fAuids or cell exivacts

tiken from nornwl marmmaliag subjects, for example, human subjects, with amtibodies o GCRIC

wndder conditions suitable for coonples formatzan. The amaousnt of standard complex furmation may be
quantitated by various wethods, such as phatemetiic means. Quantities of GCREC axpressed in
subyject, control, and disease samples [rom biopsied tissues are compared with the standard vilues,
Deviation between standard aad subject values estiblishes (he parameters for diagoosing dsease.

o another embodiment ol the fnvention, the polynucleotides encoding GCREC may be nscd for
diagnastic purposes. The polynueleotides wiicl may he used inclide dligogudeotide sequences,
complememary RMNA and DNA wolecules, and PNAs. The polytnclentides may be used to deteet and
Quanlily gene cxpression in Hopsied Ussues 0 which cxpression of GCREC may be correlated with
disease. The agnnstic assay nmay be used to determine absence, presence, and excass expirassion of
GCREC, and to monitar regularton of GCREC levels duting therapeutic intervention,

Itr one aspect, hybridization with PCR probes svhich ave capable of defecting polytucleotide
sequenees, nchuding genomic scuences, cocoding GCREC or closely related molecules may be used to
identity nucleic acid sequences which encode GCREC. The specificily of the prabe, whether it is made
from & fighly speeific region, .., the 3° regulatory region, of from & [oss specific remion, .., 4
conserved motif, and the stringency of the hybridization or aopliteation will desermine whether the
probeidentifies only nalerally scourring soiuences ercodiag GCOREC, allelic variants, ov related
SEqUENceEs.

Prrobes may alsa be used for the defection of related sequences, and may hive at least 30%
sequence identity (o any of the GCREC cacoding sequences. The hybridization probes of the subject
rvention may he DNA or RNA and may be derfved from the sequence of SEQ ID MNO:22-42 ar friom
genomic sequences inclading protinters, eohancers, and introns of the GUREC gene.

Means Jor producing specitic hiybricization probes for DNAs encoding GCREC include the
cloming of polynucleolide sequences encoding GUREC ar GUREC derivaiives tnto vectors for the

production of mMENA probes. Such veclors are known in the art; are comsnercially available, and nay

be used to synthesize RNA probes in vio by means of the addition of the appropriate RNA,
palynicrases aid the appropriale labelod nucleotides. Hybridization probes may b lubeled by a variety
of reporter groups, for example, by radiomuelides such as P or 538, or by enzymatic labels, such as
alkaline phosphatase coupled 10 the probe via avidivbiotin coupling systoms, and the like.
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Pelynucleotidde sequences encoding GCREC wuy be used for the diagaasis of disorders
assaciated with expression of GEREC. Examples of such disorders include, hut are not limited 16, a
cell proliterative disorder suck as actinic keratosis, arteriosclerosts, athernsclerosis, bursitis, cirthosis,
hepatitis, inixed conneciive tissue discase {MCTD), myclofibrosis, parexysmal noctumal
heinaglobinura, polycythemia vers, psoriasis, primaty thrombocylhemia, and cancers including
adenncarcinoma, lenkemis, Ivinphoma, melsanoma, myeloma, sarcona, teralocarcinama, and, in
parficelar, czncers of the adrenal gland, bladder, bone, bone marraw, beain, breast, cervix, gall
bladder, gamglia, gusirointestinal tract, heart, kidney, tver, long, nuscle, ovary, pancreas, parathyroid,
penis, prostale, salivary glancs, skin, spleen, testis, thymus, thyroid, and wlerns; a neurclogical
disorder such as epilepsy, ischemic cerebrovascular diseasc, sirake, cerebral neoplasms, Alzheimer's
diseave, Pick’s disease, Humington's disease, dementia, Parkinson’s disonse and otier extrapyramidal
digorders, amyatraphic lateral sclerasis and ather motor neuren disorders, progressive neoral
muscular abopliy, retinilis pigmentosa, heccditary ataxias, muitiple sclecosis and other demyclinating
civenses, bucterisl and viral meningitis, brain abscess, subdural empyema, epidural abscess,
suppuraiive (ntracranial thrombophlebitis, myelilis and radiculitis, viral ceniral nervous systen
disease, prion diseasces including kur, Creatzieldf-Jakob disease, and Gorstmam-
Straugsier-Scheinker syndrome, fatd familial insommia, nutritional and metabolic disenses of the
nervous system, nearcfibromatnsis, tubesous sclerosis, cerebelloretinal femangioblastomatosis,
encephaloirigaming syndronte, mental retardation and other developmental disorders of the central
nervous system, cerebral palsy. neuroskeletal disotders, sulonamic nerveus systern disorders, crantal
nerve disorders, spinal cond diseases. musoular dystrophy and other neureruscula dHsorders,
peripheral nervous system disorders, dermaremyositis and [lélynlynsflix, inherited, inetabulic,
endocrine, and taxic nyyopatlies, myasthenia gravis, periodic paratysis, oental disorders inciuding
mood, wixiery, and schizophrenic disorders, ssasona? affective disorder (SAD), akathesia, amnesia,
Catatenia, diabetic neurapathy, lardive dyskinesia, dystonias, paranoid psychuses, postherpetic
neoralgia, Tourette’s disorder, progressive supranuclear palsy, corticobasal degeneration, and familial
froniotemporal dementia; a cardlovaseular disorder such as artstiovenous tistla, atherosclerosis,
hiypertension, vasculitfs, Raynaud's disease, aneurysins, arlerial dissections, varicose veins,
thrombophlehitis and phlehothrombosts, vascirlar tumars, complications of thirambolysis, balloon
angfoplasty, wascular replacement, and cororary artery bypass graft surgery, congestive heart failure,
ischemic heart disease, angina pectoriz, myacardial infarction, hypertensive hesrt discase,
degenerative valvalar hearl disguse, caleiZc aorlic valve stenosis, vongenitally bicuspid avrtic valve,
mifral annylar caleification, mifral valve prolapse, rheumatic fever and rheumatic heart disease,
infective endocardins, nonbactarial thrombotic endocardits, endocarditis of systemic Tupus
erythemaosns, carcingid heart discase, cardinmyopathy, myocardiiis, pericarditis. neoplastic heart

wh
he)
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dizense, congenital cart dizease, and complications of cardiac ransplaniaton; a gastrointestinal
disorder such as dysphagis, peptic ssapbagis, esophagenl spasou., esophageal stricture, esophagaal
carcinoma, dyspepsia, indigestion, gastritis, gasttic carcingma, anorexia, navses, emesis,
pasteparesis, aniral or pyloric edema, sbdomingl anging, pyrosis, gaswoenienitis, inestinal
obsiruction, infections of the intestinal racl, peptic ulcer, cholelilivasts, cholacystitis, cholestasis,
pancrcatitis, puicteatic carcinoma, biliary fracf disease, hopatitis, byperhilimbinemia, cirhosis,
passive congestion of the lver, hepatoma, infectious colids, uleerative colitis, wlcerative proctids,
Crohn’'s disease, Whipple's disease, Mallury-Weiss syndrome, colonic carctnomi, colonic
abstruction, itritable bowel syndrone, short howel syndrote, diarhiea, constiparian, gastiointestinal
bemorhage. avguired immurodeficiency syodrome (AIDS) enteropathy, jaundice, hopatic

encephalopathy, hep:orenal syndrome, bepatic steatosis, hemochromatosiz, Wilson's disease, alpha;-

antteypsin deficioncy, Reye’s syndrome, primary sclerositig cholangitis, Hver infarction, portal vein
obsyction and thrombosis, centrilobular neciosis, pelfsis hepatis, hepatic vein throntbosis, veno-
uoiustve disense. preeclampsia, eclunpsiy, acute fatty liver of pregrancy, infrahepatic cholestasis of
pregnancy, and Bepatic tariors including nodular hyperplasias, adenomas, and carcinomas; an
autoimmune/inflarrmatory disorder such as acquired inmurodeGeieney syndrome (AIDS), Addison’s
disease, adult respiratory dstress syndrome, allergies, ankylosing spandylitis, amylofdosis. anenda,
asthma, aherosclerosis, antnimmupe bemolylic anemia, autoimmune thyrolditis, autoinmune
potyendocri nopathy-candidiasis-ectodermal dvsirophy (APECED), bronchitis, choleeyslills, contact
dernratitis, Crolnr's diecase, atopic deanatitis, deraratomyositis, diabetes mellitug, eqipliyseita,
episudic Tyniphopenia with lymphocytotoxins, erythroblastosts feralis, erythema nodosnim, atraphic
gastritis, glomerulonephritis, Choodpasiure’s syndrome, goul, Graves' disease, Haghimoldy's
thyroidits, hypercosinophilia, irritable bowel syndrome, muttiple sclerosis, myasthenia gravis,
myacartial ot perfardiat inflanmacion, ostesarthiritis, osteopurosis, pancreatitis, palymyositis,

psoriass, Reiter's syndrome, theumatoid erihrits, seleroderma, Sigren’s sy ndramne, sysleniic

anaphylaxis, systomic lupus erythematosus, systemic sclerosis, thrombocytopenic putpura, ulecrative
volitis, tveitis, Weuner syndrome, complications of cancer, hemodialysis, and extracorpoisal
circulation, viral, hacterial, fungal, parasilic, protozoal, aud helninthic infections, and trauma; a
metihulic disorder such as diabetes, obesity, and asteoporosts; and an infeetion by a viral agent
lassified as adenovirus, arenavirus, bunyavirus, calicivitus, coronavins, filovires, hepednavirus,
herpesviruy, flavivirus, orthomyxaviruy, Darvovirus, pApayavines, paramyxovitas, Dieomavines,
poxvicus, reovins, reirovicus, thabdovims, and topgavirus. The polyoucleotide sequences enooding
GCREC may be used in Southern or northern anakysis, dat blot, or ether membrane-based technologies;
in PCR, techoologies; in dipstick, pin, and mulliformai ELISA-like assays; and in nicroamrays utifizing

fluids or tissnes (rem patients 10 dagent altered GCREC expression.  Such ¢quatitative o1 quantitarive
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miethends are well known in the art.

In a particular aspect, the nuclentide sequences encoding GCREC may be useful in assays that
detect the presence of assaciated disorders, prarticularTy thase mentioned above. The nuclenfice
seguences encading GCREC may b labeled by standard methods and added 1o a fluid of tissae samnple
from a paticnt under eoaditfons suitable for the [ormation of hybricization complexes. After a sullabls
incubation pericd, the sample is woshed and the signal is quaniified asd compared with a standacd
value. If the amonot of signa) in the patient sample is signilicanily altered in comparison (o & comrst
saraple then the presence of altered [evels of tugleatide sequences encoding GUREC o the sample
Indicates the presence of the associated disorder. Such assays may also be nsed to evaluate the efficacy
of a particuiar therapeutic reatment reginien in aninal studies, in clintcal trials, or t moepitor the
treatment of an individual pafisnt,

In ordar 16 provide ¢ bagis for the diagnosts of a disorder associated with expression of

GCREC, 2 soewal or standard profile for expression is This may be accomplished by

combining body flnids or ccll extracls taken from normal subjects, either aninal or human, with 2
sexuente, of 4 ragment tereof, encoding GUREC, under conditions switable tor hybridization o
amplification. Standard hybridization may be quantified by conparing the vahies ohtained from nonmal
subijects with values from an expariment in widch  known amount of 4 sobstantially purified
polyoucleciide is wsed. Standard values obtalned in this ranner may be compared with vatues obtained
from sarnples from patients whe are symptomatic for a diserder. Deviation [towm standard vatues is
used (o estublish the presence of a diserder,

Onee the presence of § disorder is estatilished and a (reatmenl protecol is inttiated,
hybridization sgsays may be repeated un a regular basis 1o delermipe if the level of expression in the
patient beging to approximate thal, which is observed in the normal subject. The results ublained from
successive a59ays sy be used (o show the efficacy of treament over a periud ranging from several
days 10 months.

With respect to cancer, the presence of an abaormal amount of transeript {either under- o
overexpressed) in biopsied tisgue from ag individual may indicate 3 predisposition for the development
of the disease, or may provids a means foc detecting the disease prior (o he appearance of actual
clinieal symproms. A more definitive diagnosis of this type may allow healih professionals to employ
preventative measures or ageressive treatinent eaclier therehy preventing the development or fortber
progression of the cancer.

Additiona) dizgnostic uses for oligonucleatides destgned from the sequences encoding GUREL
may involve the use of PCR, These oligumers may be chemically synthesixed, generated cnzymatically,
or produced jn vitrg. Oligomers will preferably contain a fragment of a polynuclectide encoding
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GUREC, or 2 fragment of & polynucleotide complementary to the polymucledtide encodiog GEREC, and
will be conplayed under optimized conditions for idetj fication of & specitic gene or condition.
Oligomers may alse be employed under Jess stringent conditions for detection or quantification of
closcly related DINA or RNA sequences,

Ina particular aspect, oligonuclentide primers derived from the polynucleotide sequences
encoding GCRBC may be used (o detect single micksorde polymorphisns (SKPs). SNPs arc
subgstimrions, insertions and deletions that are & ftequent cange of interited o acquired genetic disease
in hnmans. Methods of SNP detection iugiude, but are not fimited to, single-stranded conformatinn
pofymorphisny (SSCF) and fluorcscent SSCP (t55CP) methods. In S5CP, ofigonuctzotide primers
derived from the polynuclentide sequences encading GCREC are used to amplity 1IN A using tha
polymerase chain reaction (PCR). The DMNA may be dertved, for example, from diecased or pormal
tissus, biopsy samples, badily fiuids, and the fike. SNPs in the DIV A cause differences in the secondary
and (ertiary structures of PCR products in singte-stranded form, and these ditferences are detcerable
using 2el electrophoresis i non-denaniring gels. In FSCCP, the cligonaclectide priwers are
NMuorcscently labeled, which allows detection of the amplimers in high-throughput cysipment such as
DNA sequencing machings, Additionally, sequence database analysis methots, (enmed in silico SNP
(is3NP), are capable of Wdentifyimg polymorphisms by cormparing the sequence Of indivicual
overfapping DNA fragments whigh assenible into a comunon, eonsensus sequence, These computer-
hased methods Tiler out sequence variations dua (0 1aboratory preparation of DN A and sequencing
cirors using statistical maodels anid awiomated analyses of DNA scquence chromatograms. Inthe
altcrnative, SNFs may he detected and characlerized by mass spectiometry using, for example, the high
throughpat MASSABRAY syitem {(Sequenam, Inc., San Diega CA).

Methods which may also be used to quantity the expeession of GCREC includs radiolabeling or
biotinylating nuelestides, eoaraplification of 2 control nuckeic 2¢id, and interpolating results from
standard corves. (Seg, e.g., Maby, PO et al, (1993} 1. Ymmonol. Methods 159:235-244; Dupiaa, C. ot
al. (1993 Anal. Biochem. 212:22%9-236.) Tho specd of quantitation of multiple sampics may be
accelerated by running the assay in a high-througbput foxmat where the oligomer or polynuclectids of
Interest is prosented in varinns dilutions and a spectrophetemetric of colovimetric response gives rapid
gquantitation.

In further enbndiments, oligonuclectides or kmger fragments dezived trom any of the
palynuelcntide seyuenses describernd herein inay be used as clements on 3 micrgarrsy. The microarray
can bie nged in transcript imaging techniques which monitor the relative exession levels of Targe
nhers of genes simultanecus!y as described below. The microarray may alse be used to idenity

genglic vatiants, muatations, and polymorphisms, This information may be used 1o determine gene
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function, (© underatand the genetic basis of a disorder, o dagnose a diseder, 10 wanitar
progressionregression of disease as a function of gone cxpression, and 10 develop and monitor the
activitics of therapeutic agents in the treatment uf diseave. In particutar, this information may be vsed
to develop 4 pharmacogenomic profile of a parien in order Lo select the most appropriale and ctfectve
treatment regimen for that patient. For exwnple, therapentic agents which are highly effective and
display the fewest side sffects muty be selected for a patient based on his/her pharmacogencmic profile.

Tn another embodiment, GCREC, fragments of GCREC, or anlibodies specific for GCREC
may b used a5 clements i a mivromTay. The wicrourray may be used 10 mepitar or measnes pratein-
protein Interactions, drug-targel interactions, awt gene expression profiles, ag descoibed shove.

A particular embodiment relates to the use of the polynucieatides of the present invention to
generate  ranscript image of a tissie or cell type. A (ranseuipt tmage represents the glabal pattern of
pens SRpression by a particnlar tissue or coll type. (Hobal gene expression patferns ace analyzed by
quantifying the aumber of expressed genes and their relative abindance under given conditions and at a
piven time (Sce Seilhamer et al., “Comparative Gene Transcript Analysis,” U.S. Patest Number
5,840,484, expressly incorporated by reference herein.) ‘Thus a transeript image may be geoerated by
hybridizing the polynucleotides of the present invention or thalr complements 1o the totality of
transcripls of reverse transeripts of a particular tssne or cell type. In one embodiment, the
hybridization takes place in high-throvghput format, wherein the polvoucleotides of the present
invention o iheir complements compeise & subset of a pharality of elemenis on a microsrsuy. The
resultant rranseript image world provide s profile of gene activity.

Transcript images may be geverated nsing wranseripts isolared from tissues, cell ines, biapsies,
o ather biclogieal samples. The transeeipt image may thus reflect gene expression in vivo, as in the

case of 4 tisane or biopsy sample, or in vitro, as in the case of 4 celi line,

Transeript images which profils the expression of the polynuclectides of the present jnventicr

may also be used in conjunction with in vitrto model systems and preclinical evalvation of

pharmaceuticals, as well as toxicological testing of industrial and naterally.qecorring environmental
compounds. Al compounds induee characteristic gene expression paiterns, frequently (ermed
melecular fingerprints or toxicant signatures, whick are indicative of mechanisms of action anc kxicity
(Muwaysir, EF. et al. (1999) Moh. Carcinog. 24:153-159; Steiner, 8. and N.L. Amterson (20000
Toxicnl, Leir, T12-113:467-471, cxpressly incorporated by reference heren), I a test compound has 2
sighaturc similar to that of & compound with Jnows toxicity, it is likely to share thuse toxic properties.
These fagerprints or signatuces 2re mogt ugedul and tettned when tey contain expression inftrmation
trom a Jarge number of gencs and gene Tatmilies. Tdeally, & genome-wide nigasurement. of expression
provides fhe highest quality signature. Even zenes whose expression is ot alicred by aoy tested
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componnds ats mportant as well, as the levels of expresston of these genes are used to normalize the
rest of the expression dats, The normalization procedure is wsalful For commparison of expression data
after treatmrient with different componnds, While the assigniment of gene fhnction to elements of a
toxicant signature atds in interpretation of toxicity mechanisms, knowledge of genc function i mot
necessary for the statistical watching of signatures which leads 10 prediction of toxicity. (See, for
example, Press Release (10-02 from the Mational [nstitute of Environinental Heatth Sciences, relcaset
February 29, 2000, availanle at hittp:Awww, nichs b, gowos news/toxehip otn.)  Thecefors, iLis
Impartant and desirable in texicological screening vsing foxicant signateres fo include afl expressed
FOTE SeqUanees.

o ane emhodiment, the toxicity of a test compeund is assessed by treating a biological sample
containing aucloic acids witl: the test compoiad. Nuclcic acids that arc expressed in the treated
biclogical sanple are hybridized with one or more probes specific io the palynuclectides of the
present invention, so that iranscript levels coresponding to the polynucleatides of the presenl
invention may he quantified. The transeript levels in the treated biolagical zample arc compared with
ievels in an onirsated bivlogical sample. Dilferenues in (he (rumsoript levels between the two samiples
are: indicative of a vomdc respohse caused by the test compound in the treated samplo.

Aqother particular embodiment relates 1o the use of the pelypeptide sequences of the present
invention to analyze the protenme of a tissue or cell type. The term protecme reters to the global
praitern of prolein expressfon in a particular iissue or cell type. Fach protein component. of 2 proteame
can be subjected individually to further analysis. Proteome expression patterns, or profiles, are
analyzed by guaniilying the namber OF expressed proteins and their telilive abundance under given
conditions and at a given Gme. A profile of a cell’s proteome may thus be generated by separaling apd
analyzing the polypeptides of a parlicufar lissze or cell iype. In one embodiment, the separation fs
achieved using Lao-dinwensional gel elecizophoresis, in which proteins from a sample are separated by
isneleetric focusing in the first dimension. and then acearding to molecular weight by sadium dodecyl
sulfate slab gal clectropharesis it the second dirension (Steiner and Andersan, Supra). The proteing are
visnaltzed in the gel a3 discrete and nniquely positioned spois, typically by staining the gel with an agent
such as Coowassie Blue or silver or fluorescent stains. The nptical density of each prolein spot is
generally propartionat (o the level of the protein o the sample. The optical densites of equivalently
pusitianed protein spots irom di(leent saniples, for example, from hiologival samples either treated of
untreated with a test compound or therapentic agent, sre compared io identify any changss in protein
spot density telarad o the weament. The proteing in the spots age partially sequenced using, for
example, standard methods ermploying chemical or enzymatic cleavage follrwed by mass spectrometry,
The identity of the proiein in 4 spol may be detenmined by cumpaning ils partial sequence, preferably of
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atleust 5 eemtiguous amino acid residues, to the polypeplide sequences of ihe present invention. In
sore cases, further sequence data way be ebtained For definilive protein ieniification.

A proteomic profite may alse be generated wsing antibodies specific fur GCREL to quantify the
tevoly of GCREC oxpression. [n one embodiment, e antibodies are nsed as eleanients on a microarray,
and profein expression levels are quantified by exposing the wicroarray to the sanple al detecting e
levels of protein hoond 10 each atray eiement (Lusking, A, el ], (1999 Anal. Biochem, 270:103-11%;
Mendozs, L.G. et al. (1999) Biodechnigues 27:778-788). Dalection may be performed by a variety o
methods known in the art, for example, by reacting the proteins fn the sample with a thiol- or aming-
reactive fhuorescent compound and detecting the ancunt of uarescence bound at each array element.

‘Towicant signatures ai. the proteane level are also useful for toxivological sereening, and should
be analyzed in parallel with toxicznt signaturcs at the transcript level. There fs a poor corrgdalion
between transeript and protein abondances for some profeing in SOIe tissues (Ancsrann, N L. axi
Seilhamer (1997) Elecrrophoresis 18:533-537), s0 proteaime gaicant shanatures may ba useful i the
anzlysis of commpounds which do nof signilicaally affect B¢ transcripl image, bul which aitor the
proteomic; profile. In additfon, the analysis of transeripts in body fluids is ditficult, due to rapid
degradation of mRMNA, so protecmic profiling may be more reflable and luformative in mich cases.

In anpiher embodimest. the toxicity of a st compmiad is assessed by treating a biological
sanple containing proteins witls 1he test compoond. Proteins that are cxpressed in the treared biological
samfle are separated so that the amount of each protein cao be quantified. The amount of each protein
is compared t the amount of the correspoending protetn in an untreated biological sample. A difforence
in the amauul of profein hetween the two saniples is indicutive of 4 toxic respanse to the rest compownd
in the treated sample, Tndividual proteins are identitied by sequencing the aming acid residues of the
indivitinal proteing ant comparing these partial sequences 1o the polypeptides of the present invention.

I another embediment, the toxicity of a lest compound s assessed by treating a binlogica)
sample containing pratsing with the test compomnd. Prateins from the biological siunple are incubated
willl antbodies specific to the polypeplides of the present invention. The ameonnt of protein recogized
by the antibodies is quantificd. “The amount of protein in the (reated biological sampte is compared witlt
the amonnit fn an unireated biclogical kample. A difference in the wmount of profein between the rwo
samples is indicalive of a towie respanse (0 the test compoundd in the freated sample,

Microarrays may be prepured, used, sud analyzed using methods known in the art, (See, ez,
Breonao, T.M. at 4], {1995 ULS, Patent Mo, 3,474,796; Schenu, M. et al. (1996} Proc. Natl. Acad. Sei.
USA 93:10614-106 19; Baldesclnveiter et al. (1995) PCT application WO5/251116; Shalon, D. et &l
(1595 PCT application WOQUS/333507 Heller, R.A. et al. (1997) Proc, Natl, Acad. Soi. USA 84:2150-
2155; and Heller, ML.T. et al. (1857) U.S. Patent No. 5,605,662.) Various types of microarrays are well
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Tmown and thoroughly described in DNA Microarrays: A Practical Anprozch, b. Schena, od. (1999)
Onford University Press, London, herehy expressly incorperated hy reference.

In another embxodiment of the invention, nuclete acid sequences encoding GEREC may be used
1o gencrate hybridization probes useful it mapping the naturally occurrig genomiv sequence. Either
cuting or noncoding sequences muy be used, and in some Instances, noncoding sequences may be
preferabls over coding sequences. For sxample, conservation of a coding sequence anong meznbers
afl a multi-genc family myy patentally cause undesired cross hybridizztion during chmomosomal
mapping. The seqnences may be mapped 1o a particular chromosame, 10 a Specific region of a
chromosome, or 1o artificial chromagome constractions, e g., hinan artificial chrorosomoes (HACS),
yeast artificial chromesomes (Y ACs), bacterial artificial ehromosoraes (BACS), bacterial P1
constructions, or singie chramosome cDNA libraries. (Sce, e.g., Harrington, 1.1, et al, {1997 Nat.
Genet. 15:345-355; Price, C.M. (1993) Blood Rev. 7:127-134; und Trask, B.J. (1991) Trends Genel.
T:148-134.3 Ouce mapped, the tucleic #cidf sequences of the invention may be used to develop genertc
linkaye nuaps, for cxample, which correlate the inheritance of 4 discase state with the inheritance of o
particular chrgnnagoms region o tesiriclion fragwent length polywmorphisim (RELPY, (Sze, for
example, Lander, E.S. and 1. Botsteia (1986) Proc., Natl, Acad. Sci, 1SA 83:7353-7357.)

Fluorescent jp sity hvbridization (FISH) may be conelated with uther physical and gepetic map
data. (Ses, e.g., Helnz-Mrich, et al. (1995) in Meyers, sgpra, pp. #65-968.) Examples of genetic map
data can he fonnd in various scisolific journals or at e Oaline Mendelian Inhetitance in Man (OMIM)
World Wide Web site. Correlation between rhe Jocation of the gene encaxding GCREC an a physical
map and & speeitic disorder, or & predispositian o a speeific disordar, Toay help define the region of
INA associated with that disorder and thus may torther positional cloping efforts.

In sifu hybridization of chromosemal preparations and physical mappiag techuiques, such as
Jlinkage analysis usihg established chromosonal mackers, may be used for extending genetic maps.
Qften the placement of a gene on the chromxsnme of another mamialiag specics, such as MOUse, nay
reveal associared markers even if the exact ciromosommal [ocus s not kzown., This information is
valuable to investigators searching for discase genes using positional cloning or other gene dizcovery
techniques. Cnce the genc or gencs responsibic for 4 discase or syndrome have been crudely Jocalized
by genetic linkags to a particular gepomic region, .g., ataxia-telangicetasia to 11g22-23, any scquences
maapping o that area may represest agsociated oF regulalory genes for fanber investiation. {See, e.g.,
Gatti, R.A. et al. (1988) Nature 336:5377-580.) The nucleatide sequence of the instant investion may
also be used to dewect <ifferences in the chiromosomal location due to translocavion, inversion, ete.,
BIMANE ROTMNAL, Cirtier, or afteeted mdividuals.

In another embodiment of the invention, GCREC, its catalylic ov jowmiwogenic fragments, of
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oligopeptides thereof can be need for sgreening libraries of compaunds in any of 4 variely of drug
sereening lechmiques. The fragmenm employed in such screening may be free in solution, affixed to a
solid suppart, bome on 2 cell surface, or located intracellularly. The formation of binding cormnpliexes
between GUREC and the agenl being lested may be measured,

Another technique for drug sereehing provides Tor high throughput suresning of compounds
having suifable binding affinily v the protein of interest. (See, £p., Geysen, ot ul. (19834) PCT
application WORB4/)3364.) In this methnd, Targe nembers of differsnt small rest compounds are
synthesized on & sclid subgtrate. The test compounds are reactext with GURTC, or fragments thereof,
and washed. Boand GCREL is then detected by methods well known in the art. Purified GCREC cun,
als0 be coated direcdy onto plates for use in the aforementioned drug scresning fechnigues.
Alternatively, non-peutralizing antibodies can be used to capture the peptide and immobilize it on 4
solid suppoit.

In another erbediment, one mey use competilive drog screening assays in which neutralizing -
andibodics capable of binding GUREC specifically cormpete with a (est compouud for binding GCRIIC,
In this manner, antibodies can be used to detect the presence of any peptide which shares one ar more
antigenic determinants with GCREC.

In aqgdizional embodinants, the micleotide sequences witich encode GUREC may be used in &ny
wiclecular ology techniques that have yet to be develnped, provided the new techniques rely on
praperties of nucleatide sequences that, are currently known, incTuding, but not limited to, such
praparties as the tnpled genatic code and specific base pair inteructions;

Without furtier glaboration, it is believed that one skilled in the art can, using the preveding
descriplion, utilize the present inventicn to its fullzst extent. ‘The following smbadiments are,
wherefore, 10 be constread as merely Muswative, and not linvitative of the temainder of the disclosure
inany way whatsoever.

The disclosures of all patents, applications, and puhlications mentioned #hove and balaw, it
particular U8, Ser. Mo, 50/186 834, LS. Ser. No. 60/188,334, TU.R. Ser. No. 60/190453, U.S. Ser.
Nao. 507190,730 ate herehy expressly incorporated by reference.

EXAMPLES
I Construction of cNA Libraries
Incyic cDNAs were derived Irom cDNA Libraries described in the LIFESEG GOLD dirtabase
(lucyte Gonomics, Pato Alto CAY and shown in Table 4, column 5. Same tissues were homogenized
and lyged in guzoidinbun isothiocyanate, while others were homogenized and lysed in phenal or in a
Suitable mixture Of denamrants, such 25 TRIZOL (Life Techoclogies), & monophasic solution of phenol

o1
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2nd guanidine isothiocyanass. The cesalting lysates wers centritged aver Cs(7] cushions or extracted
with chleroferma. RNA was precipitated fron the lysates with either isopropanol or sodiur acetate and
cthanal, o by ather routing mothods,

Phenol catraction and precipitation of RNA were repeated 28 noeessary o increase RNA
purity. In some cages, RINA was treated with DNase. For most libraries, poly(A)+ RNA was isolated
using atigo d(T}-coupled paramrgnetic particles (Prowega), OLIGOTEX latex particics (QTAGEN,
Chatsworth CA), or o QLIGOTEX mRNA puriticarton kie (OJAGEN). Alternatively, RMNA was
isulated directiy from tissue Lysates using other RNA tsalation kits, e.g., the POLY{APURE mRNA
purification kit (Ambion, Austin TX).

In some cages. Stratagene was provided withh RN A and constructed the corresponding cDN A
Tibragies. Otherwisc, DA was synibesizad and ¢DNA Librazics were constructed with the UNIZAP
vestor system, (Stratagene) or SUPERSCRIPT plasmid system {Life Technalogies), usiog the
recommended procedures or similar metheds known i the art. (See, c.g., Ansubcl, 1997, supra, units
3.1-6.6.) Reverse tweanscriptlon was iniyated usiug oligo 3(T) or randomn primers. Syntbetic
oligamuclectide adaplers were Jigated to double stranded cDNA, and the cDNA was digestod with the
appropriate restriction enzyive or enzyines, For most libraries, the CDNA was size-selected (300- 1000
bp) using SEFHACRYL 51000, SEFHAROSE CL2B, or SEPITAROSE CLAB column
cheamatography (Amersham Pharmacia Biotech) or preparative agarose gel diecaaphoresis, ¢DNAs
were ligated into compatible restriction enzyme sites of e polylinker of a suitable plastoid, &.¢.,
PBLUESCRIPY plasmid {Stratagenc), PSPORTTI plaswnid (Life Technringies). PCDNA2.1 plasinid
{Invitragen, Carisbad CA), PBE-CMV plasmid (Stratagene), or pINCY (Incyte Genainics, Palo Alto
CA), or derivatives therenf. Recombinant plasmids were transformed into compretent B, coli eells
ingluding X1.1-Bluee, XL1-BlucMEF, ar SOLR from Stratagene or DH3a, DHIOB, of ElectroMAX
DHIOB from Life Technioiogics.

118 Esolation of cDNA Clanes

Plasmids obtained as deseribed in Example 1 were recovered from bost celis by in vivo excision

using the UNZAP vector system (Stratagena) or by cell lysis. Plasmids were purified using at least
ane of the following: 2 Magic or WIZARD Minipreps DN A purification system (Promggay, an AGTC
Miniprep purification kit {Edge Biosystens, Gaithersburg MD): and QIAWELL 8 Plzsmid, QIAWELL
& Plus Plasmid, QLAWELL 8 Ultra Plasmid purification systems or #he R.E.A L. PREP 86 plasmid
Ppunification it front QLAGEN. Following precipitation, plasoids wors resuspended jo 0.1 ol of
distilled water and stored, with or without lyophilization, at 4°C.

Altarnatively, plasmid DNA was sinplified from host cell Tysates using direct link PCR ioa
high-throughput format (Rag, VB, (1994) Anal, Biochem, 216:1-14), Bost ¢eTl 1ysis and thernal
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cycling steps were catried out in 2 singlo reaction mixtuce. Samples were processed and stored in 384~
well plates, and the concentration of amplified plasmid DNA was quantitied tluorometricaly using
PICOGREEN dye {Molocular Prabes, Eugene OR) and & FLUGROSKAN 11 fluorescence scanner
(Labsystems Oy, Helsinki, Finland).
II.  Sequenciog and Analysks

Incyts cDNA recovered in plasmids as described in Example 11 were sequenced as follows.
Sequenving reactions were processed using standard methods or high-thronghput, mstramentation
such as the ABI CATALYST 80U (Applied Biosystems) thermal cycler o the PTC-200 therma! cycler
(MI Regearchy) in conjunction with the HYDR A micradispenser {Robhing Scientitic) or the
MICROLAB 2200 (Hamilton) liguid teanster system. cDNA sequencirg reactions were prepared
uzing reagents provided by Anlersham Pharmacia Biotech or supplied in ABI sequencing kiis such as
the ABI PRISM BIGDYE Ternunator eyele sequencing ready reaction kit (Applied Biosystems).
Electrophoretic separation of cDNA sequeacing reactions and deteetion of labelzd polymuclectides were
carried out using the MEGARACE 1000 DNA sequencing system (hMolecular Dynamics); the ARL
PRISM 373 ar 377 sequencing syster { Applicd Riosystoms) in conjunction with standard ABT
piotocals and base cafling software; or other sequence analysis eystemns koown in the arl. Reading
Jrames within the cCDMNA sequences were ideatified using standird methods (reviewed in Ausnbel, 1997,
supra, nait 7.7). Some of the cDNA sequences were selected for extension nsing the echnicues
digclosed in Example V1L

The palynaclentide sequences derived from Incyte clDNAS were validated by removing vector,
linker, and poiy(A} scquences and by masking ambiguoas bases, using algorithius and programs based
oy BLAST, dynawic prograpumning, and dinucleatides nearest neighbor analysis. The Incyle oDNA
SEQUENCes of transiations thereof were then queried agaist a selection of public databases such s the
GenBank primate, rodent, mammalian, vertebrate, and euktaryvote databases, and BLOUKS, PRINTS,

DOMO, PRADOM, and hidden Markov modet (HMM)-hased protein family databases soek ag PEAM.

{HMM is a probabilistic sporoach which upalyzes consensus primary shwehues of genc families.
See, Tor example, Bddy, SR, (1996 Curr, Opin. Struct. Blol. §:361-365.) The qneries were
perfoumed using prograns based on BLAST, FASTA, BLIMPS, and EMMER. The Incyle cDMA
sequances wera astembled 1o produce fall Tength polynucleotide sequences. Alternatively, GenBank
cDMNAs, GenBank ESTs, stitched scguences, stretched sequences, or Geuscan-predicred coding
sequences (see Exaraples IV and V) were wsed 0 extend Tocyte cDNA assemblages to full length,
Assembly was performed using programs hased on Phred, Phrap, and Consed, and cDNA agzemblages
wicre serecned for open teadiog friumes using programs based on GeneMark, BLAST, and FASTA.
The full length poiynucteotide sequences were translated to derive the corresponding fall length
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pulypeptide seuenes, Alternatively, a polypeptide of #he invention mey begin st any of the methionine
residues of the full length translated putypepttde. Full length polypeptide sequences were subscquently
analyzed by querying against databases such ag the GenBank protein databases (genpept), SwissProt,
BLOCKS, PRINTS, DOMO, PRODOM, Prosite, wid lidden Maxkov modsl (HMM)-based protein
family databiics such as PFAM, Full lenglh polynucleotide sequences are also analyzed using
MACTDINASIS PRO software (Hitachl Software Engincering, South San Francisco CA) and
LASERGENE soflware (DMASTAR). Polymucleotide and polypeptide sequence aligaments arce
generated using Jefaull pavainelers specified by the CLUSTAL algorithm as meorporaied into the
MBEGALIGN multsequence alignment progran {DNASTAR), which. also caleulates the percem
identity between uligned sequences.

Table 7 surimarizes the 10018, provrams, and gigorithms used for the analysis and assembly of
Incyte DN A end {ul) length sequences and provides applicable descriptons, references, and threshold
paranierers, The fiest column of Tible 7 shows the wols, prograns, nd algoritiens used, the secand
colunn provides brief descriptions thereof, the third colomm presents appropriate references, all of
which are incarparared by reference herein in their enticery. and the fareth eolumn presents, where
appHeable, the scores, probability values, and other parameters used o evaluate the strepgth of a match
Btween bwo sequences (the higher the score or the 1ower the probability value, the greater the identity
between two sequences).

The programs gescribed above for the assembly and analysis of Ml length polyaucleotide and
polypeptide sequences were 2150 used to tdanrify polysicleotide seatteaee fragments from SEQ 1
NO:22-42. Fragments from abont 20 10 about 4000 avcleotides witich, are veeful in hybridization and
amplification izchnulogics are described in Table 4, columnn 4.

Iv. Tdentificetion and Editing of Coding Sequences frormn Genomic DNA

Futative G-protein coupled receptors were inftially Identified by ruaning the Genscan gene
identification program wgainst public penomic seyuence dutubases {e.g., gbpri and ghlug). Gonscanids &
general-purpose pene idemification program which analyzes genomic DNA seqoences from a variety of
organisms (Sez Burge, C. and 5. Karlin (1997) . Mol. Biol. 268:78-94, and Burge, C. and S. Karlin
(159%) Curr. Opin. Stract. Bio). 8:346-354). The program concatenates predicted exons to form an
assewnbled cDINA sequence extending from a methioning to 2 stop codon. The autput of Genscan is a
FA3TA daiabase of polyructeotide and polypepiide sequences. 'The maxinmin range of sequence fr
Genscan 10 analyze at onge was set (0 30 kb, To determine which of thess Genscan predicted cDNA
sequences encexde G-protein coupled recepiacs, the encodet palypeplides were analyeed by querving
against PEAM models for G-protein coupted receptors. Potential G-protein coupled recopors were also
idertifisd by homology (o Incyte cDN A sequences that had been annotated as G-protein conpled
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receprars, Thess selected Geuscan-pradictad sequences were then compared by BLAST analysis to the
genpept and ghpri public dafabases. Where necessary, the Genscan-predicial sequences were hen
cdited by comparison to the top BLAST it from genpept to correct errors in the sequencs predicted by
Genscan, such as extra or omitied exons. BLAST analysis was aiso used 10 tind any fncyte cDNA or
public cDNA coverage of the Genscan-predicted sequences, thus providing evidence for transeription,
When Incyte cDNA coverage was available, this nformation was used 10 cormect or confirm the
Genscan predicted sequence. Full length polynucleatide sequences were oblained by assembling
Censcan-predicted coding sequences with Incyte cDNA sequences andfor public cDNA sequences using
the assembly process described in Example T, ATteenatively, full length polyaacleatide sequences were
devived entirely from edited or unedited Genscan-predicied coding sequences.
V. Assembly of Genomic Sequence Daia with cDNA Seguence Data
UStitched " Sequences

FPartial cDNA sequences were exiended with exons predicted by the Gengean gene ideitification
program described in Example IV, Partial cDNAs assembled as deseribed in Exatnple 11 were mapped
10 genonie DNA and parsed into clusters containing related cDINAs and Geascan exon predictions fom
QnE Of mers genomic sequences. Bach cluster was analvzed using an algorithm based on graph theory
and dynamic programming lo integrate cDNA and genomic information, penecating possible splice
variants thut were subsequently confiimed, edited, or extended to create a full length sequence.
Seguence intervals in which the entire length of the interval vy present on mere than ete sequence in

the cluster were identifizd, and jimervals thus identified were considerad 1o be equivalent by teansi

Far exarople, il an inkzrval was present on a cDMA and Lwo genomic sequences, then all three intervals
were considered to be equivalent. This process allows uarelated it cansecitive genomlc sequences 1o
b brougly, together, bridged by GINNA sequence. Intervals thus identified were then “stitched™ koscther
by the stitching algorithm in the order that they appear slong thelr parent Sequences to generate the
Tangest possiblc soquence. a8 wefl as sequence variants, Linkages between intervals which proceed
along ope type of parcit sequence (cDNA. to cDINA of genomic sequenee 10 Zenmic Sequedcs) were
given preference aver linkages which change parent type (cDNA to genomic sequence). The resultane
stitched sequences were translated and compared by BLAST analysis to the genpept anc gbpri puliic
databases. Incorrect exons predicted by Genscan were corrected by comparison 1o the top BLAST hit
from genpept. Scquences were further cxlonded with additfona) cTEsA sequences, o by inspection of
genonic DINA, whety necessary.
“Stretched Sequen

Partial DINA seiuences wers exlended to full Jength with an algorithia bassd on BLAST
analysis. First, partial cDNAs assembled as described in Exarople O were queried ageingt public

a%
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databases such a8 the Genlank primate. odenl, onunatian, vertebrale, and eukaryote daiabases nsing
thc BLAST prograin. The nearest GenBank protefn homolog was then compared by BLAST analysis
10 gither Incyte CDNA sequences or GenScan exon precieled sequences described in Example IV, A
chimeric protein was generated by using the resultant igh-scoring segment pairs (HSPs) [0 map the
Lranslated sequences onto the GenBangk profin iomolog. Inserlions or delefions may goeur in the
chimeric protein with respect 1o te origing GenBark protein homolog. The GenBuuk protein bomolog,
the chimeric protein, nr both were used as probes (0 search for bomelogous gennmic sequences frum the
Ppublic human genome databases. Parfial DNA scguences were therelfore “stretehed” or extended by the
addition af homologous geaomic sequences. e resulizing streichest sequences were examined {0
deteruing whether it contained a complete gene.

VI Chiromosamal Mapping of GCREC Encoding Polynucleotides

The sequences which were used to assemble SEQ [D NO:22-42 were compared with
sequences fram the Incyre LIFESEQ database and public domain datibases using BLAST and other
implementations of the Smith-Watrtan algoritiun. Sequences [rom (hese databases hat matched
SEQ 1D NO22-42 were assembled imo clusters of contipuous and overlapping sequences using
assembly algorithms suely as Phrap (Table 7). Radiation hylrid and genctic mapping dula svailable
from public resourves such as the Stanford Human Genome Center (SHGC), Whitehead Instifute for
Genome Research (WIGIR), and {énéthon were nsed to detsrmine if any of the clustered sequences
had been previcusly wapped. Inehsion of 4 mapped sequence in a cluster resulted in the assigmnent
of afl sequences of (hat cluster, including ifs particular SEQ D NO:, to that map location.

Map locations are represealed by ranges, or intervals, or human chromaosomes, The miap
position of an interval, in centiMorgans. is maasured rolative to the ity of the chromosonte’s p-
arm. (The centiMorgan (eM) is o unit of measuremend based on recombination frequencies belween
chromosamd markers. On average, 1 oM is roughly eguivalent i 1 tosgabase (Mb) of DNA in
Bumans. although this can vary widely due to hot and cold spots of recombination) The M
distances arc bascd on genelic warkers mapced by Généllson which provide honndaries for radiation
bybrid markers whose scquences were ncluded in each of the clusiers, Human gerome maps and
other resources avablable 10 the public, such as the NUBE "GeneMap'99" World Wide Web site
{tpAwww.ochi.nlm.nifL gov/genemap/), can be employed to determine if previousiy identificd
diseasc penes map within of in proximity to the intervals indicaed above.

In this manner, SEQ ID NO:23 was mappest 1o chrotosoma 16 within the intsrval from 578
to 71.4 centiMorgans.

VI Analysis of Pelynuclestide Expression

Northern. analysis is a laboratary teohnique used to detect the prasence of a transcript of a gens
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and involves the hybridization of a labeled nucleotide sequenoc to a membrane on which ENAs from a
particular ocll type or tissue have been bound. {Ses, e.g., Sambrook, sepra, ch. 7: Ansubel (1893)
supra, ch. 4 and 18.)

Analogous conpater techniques applying BLAST were ased 10 search for Wdentical ar refated
molesules in cDNA databases such s GenBank or LIFESEQ {Incyie Genomics). This analyyis is
much faster than multiple merbranc-based ybridizations. Jo adkition, the sensitivily of the cumputer
xearch can be mudiffed (o dererming whether any particular match is c:llmgnrizad 48 e20¢T O similar,

The basix of the search is the pricduet score, which is defined as:

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

The product score takes info secount hoth the degree of similarity betwesn, two sequences and the lenath
of the sequence match, The product score ts & normalized value bebween O and [00, and is caleulated
as follows: the BLAST score is nmlliplied by the. percent puclestide identily and the product is divided
by (S times e length of Lhe shotter of the bwao seguences). The BLAST score Is calenlated by
assigning a scote of 45 for every bage tal vasiches in o high-scoring segnignd paic (HSF), and -4 fox
cvery mizmatch. Two sayuences 1nay share nire than one HSP (separated by gaps). 1f fhere s more
than ong BSP, then the pair with the highest BLAST scare is used to caleulate the product scocs. The
product seore represents a balance betwoen fractional averlap and quality in a BLAST alignmeni, For
example, a product scere of 100 is produced only for 100% identity over the entire length of the shorter
of the bwa sequencet heing compared. A product seore of 70 48 produced efther by 1005 identity and
TO% uverlup at one end, or by 83% idontity and 100% overlap at the ofher. A product score of 50 is
produced either by 100% identity and 30% ovorlap af one end, o 79% identity and 100% overlap.
Allerpatively, polyoscleotide sequences encoding GCREC are apalyzed with respect to the
tissue sources from which they were derived. ¥ar example, some fuil fength sequences are assenwied,
al Jeast jn part, with overlapping Ineyte cDNA sequences (see Example 111}, Each cDNA sequence £s
derived from a cOMA, library construcied fromm a lunan tssue. Each human tssus is classified into one
of the following organ/lissne categorics: cardiovascular sysien; connective tissue, digestive system;
enbryonic structures; endocrine system; exocrine glands, genitalia. female; genitalia, male; garm cells;
hemie and imeane system; Uver musculoskeletal syster, nervous system: parcrens; respiratory
sysio; sense organs; skin; siomatognathic system; unclasstfed/mixed; or utinary trast, The number of
Librarics in each category is countest and dividod by the total aumber of brarizs across all categorics.

Similarly, each human tissua is classified into ane of the following disease/condition categories: cancer,
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cell line, developmental, inflasmation, vevrologieal, traura, cardiovascular, pooled, and other, and the
number of libracies i each ¢atexory i5 counted and divided by the total tumber of Hbraries across all
categaries. The resulting percentages roflect the tissue- and disease-specitic expression of cINA
encoding GCREC. cDMA sequences and cDNA libraryftissue information are foumd in the LIFESEQ
GOLT database (Incyte Genomics, Palo alto CA).

VI Extersion of GUREC Foending Polynuclentides

Tl lengoh palymucleotide scquences waee 2150 produced by extension of an appropriate
[ragment of the foll leogth moleculs using aligomiclectide primers destgned from this fragment. One
primer was synthesized to initiate 5' extensior of the known fragraent. and ite other priver was
synthesizod to initiate 3’ extension of the known fragmant. The initial primers wers desigied using
DLIGO 4.06 yuliware (Natiopal Biosciences), of znother appropriate program, 1o he about 22 o 30
mcleotides in length, to bave a GC cottent of about S0% ar more, atd to anneal to the targel sequencs
at lemperalures of aboul 68°C to about 72°C. Any strefeh of nuclentides which would resuh ie hairpin
suctures yod primer-primer dinxaizations was avoided.

Selecled human cDNA librarics were uscd to extond the sequence. I miare than ons extension
was necessary or desired, additionn! or nested sels of primers were desigoed.

High fidefity amplifeation way obtained hy PCR using methods well known i the ait,. PCR
was pecformed in F6-well plules using the PTC-200 thermal cycler (M) Rescarch, Ine.). The reaction
ik contatted DNA template, 200 nmaol of exch prioer. reaction huifer contaning Mg, (NH, .50,
and Z-mercaptoethancl, Tag DA palyimerase (Anersham Phammacia Biotech), ELONGASE enzyme
({Lifc Techuologies), and Pre DNA polymerase {Stratagene), with the folkwing parameters fur primer
pait PCTA and PCLB: Step 1: 24°C, 3 min; Step 2 94°C, 15 see; Step 31 §0°C, 1 win; Step 4 §8°C,
2 mun; Step 3¢ Steps 2, 3, and 4 repeated 20 tmes; Siep 6: 6870, 5 min; Step 7: storage at 47C, [nthe
alternarive, the pargmeters for priner pair T7 amd SK+ weee ax fllows: Step 1: 847C, 3 min; Step 2
94°C, 15 sco; Step 3: 57°C, [ wtip; Step 4: 68°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times;
Step 6: 68°C, 5 min; Stop 7: starage 2t 4°C.

The conceniration of DNA in each well was determined by dispensing 100 pf PICOGREEN
quantitation reagent (0.25% (wv) PICOGREEN; Matecular Probes, Eugene OR) dissolved in i X TR
and .5 pl of undituted PCR product inte each well of 20 opaque fluorimeter plate {Corning Custar,
Acton MA), allowing the 13N A 10 bind o the reagent. The plate was scanned in a Flugrogkan I
(Labsystems Oy, Helsinki, Finland) 10 mieasure the fuersscence of the sample and 10 quantify the
concenteation of DINA, A S g 1o 1 kh aliquot of the reaction wnixture was unalyzed by elecirophioresis
an a 1 % agarnse gel to determine which reactions were successful in extending the sequence.

“The sxtended aucleotives were desaited and copcentrated, transfecred to 384-well plates,
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digested] with Cvill cholera vitus endunuclzase (Molecular Bickogy Research, Madison W), and
solicated or sheared prior fo refigation into pUC 18 vector (Alresham Pharmacia Biotech), For
shotaun sequencing, the digested pucleotides were separated on Tow enncentration (0.6 10 0.8%) agarose
gels, fragments were excised, and agar dizested with Agar ACE (Promega). Extended clones wore
roligated nsing T4 ligase (Mew England Binlabs, Bevorly MA} into pUC 18 vector (Amershan,
Pharmucia Bintech), treated with Piu DNA polymerase (Siralagens} 1o fill-it reatriction site overhangs,

and transrectesd inin compelent E. coli calls. Transformed <21l8 were seleetad o antibiotic-coniinlng

mediz, and individual colonies were picked and cultured overmght at 37°C in 384-wel plates in LB/2x
carb Tiquid mcdia.

The cells were lysad, and DNA. was amplified by PCR using Tag DN A polymerass (Amersham
Prarmacia Bictech) and Plu DNA polymerase (Stratagenc) with the following parameters: Step 1:
94°C, 3 min: Step 2:94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72°C, 2 main; Step 5: steps 2, 3, end 4
Step 70 swrage at 4°C. DNA wag quantifted by PICOGREEN

cepeared 29 times; Step 6: 72°C, 5 mir
reagent, (Malecalar Probes) as described above. Samples with [ow DNA recoverics were reamplifted
wsing the same conditions as described above. Samples wers diluted with 20% dimethysulfoxide (1:2,
v/¥), and sequenced nsing DYENAMIC encrgy transfer sequencing primers and the DYENAMIC
DIRECT kit {Amersham Pharmacia Biotech) or the ABL PRISM BIGDYE Tarminator cycle
sequencing ready reaction kit (Applicd Biosyslems).

In Jike amanner, full Tengtl polynucteotide sequences are veriied vsing fhe above procadure o
are used to ubtain 5'regulatory sequences using the above pracedurs along with ofi gonuclentides.
designed lor such extension, and an appropriaie genonic library.

IX. Labeling and Use of Indivtdwal Hybridization Prabes

Hybridization prabes derived from SEQ) 10 NO:22-42 are employed to screen cDNAs, genomic
[2MAs, or mRNAs, Although the labeling of aliponucleoiides, congisting of about 20 bage pairs, is
specilically described, essentially the same procedure is vsed with larger nuclectide fragments.
Oligonueleatides are desinned using state-ol-he-art soware such as QLIGO 4.06 soltware (National
Btosciences) and labeled by combining 50 pmol of each oligomer, 250 ».Ci of [y-'*F} adcnasine
Iriphosphate (Amersham Pharmacia Biotech), and T4 palynucieolide kinase (DaPont NEN, Bosion
MA). Thi]abeled ohigonncleotides are substaniially purificd using a SEFHADEX (-25 superfine sizc
exclusion dezlran bead column (Amersham Pharaacia Biotech). An aliquot containing 107 counts per
mimyte of the Jubeled probe is used in a typical membrane-based hybridization analysis of Buman
genomic DNA digested with one of the following endonucleases: Ase T, Bgl I, Eco R Pst [, Xba [, or
P I (DuPont NEN).

The DNA from cach digest is fractionated on 4 (07% agarose yed and tramsferred to nylon
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menbranes (Nytran Pins, Schicicher & Schusll, Durhar NH). Tybridization ts camried out for 16
howrs at 40°C, “To remave rouspecific signals, blots ace sequsnﬁally washed ot room {emperature
nnder conditions of up tu, for example, (1.1 x saline sodium cilrate and 0.5% sadium dodecyl sulfate.
Hytridization patéerns are visualized using avioradiography ar aa allechilive imaging means and
compared.

X. Microarcays

The linkage or symihesis of aray elements upon & microamay can be achieved utitziog
phatalithography, piesodecric printing {ivk-jel. prioting, See, e.g., Baldeschvweiler, supra ), mechanical
microspatting technolagies, and derivatives thereof, “The substrate in each of the afurementioned
technologies should be uaiform and solid with a non-porous surface (Schena (1999), supra). Sugpested
substrates include silicon, siliva, glass shides, wass chips, upd silicon wafers. Alteroatively, a procedure
anafopous o2 do or slot Bot may alse be used to arrange and link elements o the surface of a
suhstrate using iermal, TV, chemicul, or machanical bonuing procedives. A typical array may be
produced using available methods and machines well known to those of ordimary skill in the art ang may
conrain any appropriate number of dlements. (See, &g, Schena, M. et al. (1995) Scienve 270:467-470;
Shalon, D ex al. (1995) Getome Res. 6:639-645; Marshall, A, and 1. Hodgson (1898] Mat. Biotectmol,
16:27-31)

Full Tenpth cDR As, Expressed Secquence Tags (ESTs), or fragmets or oligomners thereof may
cumprise the clements of the microarray. Fragments or allgomers suitable for bybridization can be
selectad using software well knows ip the art such a5 LASERGEINE softwive (DNASTAR). The array
elements ure bybridized with polynucleotides in a biviogical sanaple. The polynucleotides in the
hiclogival sample are conjugared to a fucrescent Libel or other molecalar tag for ease of detection.
After hybrigization, noahybridized nuclestides from the biological sample are reraoved, and 2
Auoreseence scanner is used (o detect hybridization at each array element. Altematively, laser
desorbtion and mass spectrometry may be vged for detection of hybridization.  The dagree of
complerentarity and the relative sbudancs of each polynuclentide which Tiybridizes 1o an clement on
the microurray may be assessed. In ooe embodiment, ricroartay prepacation and usage is describod in
detuil below,

Tissoe or Ceil Sample Preparation

Total RNA. is isolated fram tissue samples usiog the guanidinivm thiccy;mate method and
poly(AY RWA is purified uging the oligo-(d1) cetlulose methol. Bach poly(AY RMNA sample is
reverse iranseribed using MMLY reverse-trangeriptage, §.05 pg/pl oligo-(dT) primer (2Tmer), 1X first
steand buffer, 0.03 voity/)d RMase inhibitor, 300 ph JATP, 500 pM dGTP, 300 pM ITTP, 40 uvl
dCTP, 40 phd dCTP-Cy3 (BDS} or dCTP-Cy3 (Amersham Pharmacia Biotech). The reverse
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transeription reaction is performed in & 25 ml volums contatning 204] ng polyfA]™ RNA with
GEMERIGHT kits (Incyte). Specific control poly(A)T RNAS are synthesizad by in vitro transcription
from non-coding yenst penomic DNA. Adler incubatian at 37°C for 2 Tir, each reaction samgle (one
with Cy3 and another with Cy 5 labeling) is treated with 2.5 ml of (0.5M sodinm hygroxide and
incubated for 20 minutes at 35° C to the stop the reaction and degrade the RNA. Samples ure purificd
using two successive CHROMA SFIN 30 gel Altration spin columns {CLONTHECH Lahoralaries, Inc,
(CLONTECH), IPala Alto CA) and after combining, both reaction samples aro ethan] precipitated
using 1 mml of glycogen {1 mgfml), 60 ol sadium acetate, nd 300 ml of 100% cthanol. The sample ts
then irfed to completion using a SpecdVAC (Savant nstruments [ne.. Holbrook NY) and
resuspended in 14 gl $X S5CHL2% SD1S.

Microarray Preparation

Sequences of the present invention anc used to generdte array clements, Each array element [s
amplified from bacterial celis containing vectors with cloned cDNA foserts. PCR woplificalion uses
primners complementury to the vestor sequences flanking the (DNA inserl. Armay elements are
amplified In Qirty ¢ycies of PCR from an iditial quantity of 1-2 ng to a final quantity greator than 5
pg. Amplifie] army elements are then punified using SEPHACRYL-400 (Amersham Pharmacia
Blotech),

Putified array elemments are imroobilized on polymer-coated €lass shidas. G1ass microscope
slidas (Corning) arz dlzaned by ultrisound in 0.7% 8T8 and scelane, with extensive distilled water
washes between and after treatiments. Glass slides are ciched in 4% hydrofluoric acid (VWR
Selemilic Products Corporation (VWR), West Chester PA), washed extensively i distilled water, and
carted with .05 % aminopeopyl sitane (Sipma) in 95% ethanol. Coated slides are cured ina 110°C
oven.

Array elements are applied w the coated glass subsire using a procedure desuribed in US
Patesl Mo 5,807,522 , incorporated herein by relerence, 1 gl of the amray elertent DNA, al an average
conceptration of 100 ng'id, is loaded into the open capillary printing element by a high-speed robatic
apparatus, The apparatus then deposits about 3 ol of wray element sample per siide.

Mieroarrays are UV-crosslinked using a STRATALINKER UV-crosslinker (Stratagene).
Microarrays arc washed at xoom temperaturc once in {).2% SDS and three times in distilled water.
Non-specific binding sites are blncked by tncubation of microarrays in 0.2% casein in phosphate
huffered saline (PRS) (Trapix, Inc., Bedford MA} for A minutes & 66° C Iallowed by wieshes in
0.2% SDS and distilled water s helore.

Hyhridization

Byhridization reactians contain 9 ul of sample wixinre consisting of 0.2 ug each of Cy3 and

CyS labcled cDINA synthesis products in 5X §8C, .2% SDS hybridization buffer. The sample

N
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mixture is heated to 65°C for 3 miputes and is alignoted onto the micraarray surface and covered with
an 1.8 cm? coverslip. The arrays arc wansferred To & waterproof chamber having a cavity fust slighily
Jarger than u microscope slide. "The chamber is kept al T00% fumidily inlernally by the addition of
149 |1 of 5X 88C in a corner of (he chamber, The chamber contzining the amays is incubated for
about 6.5 hours at 60" C. The arcays are washed for 10 min 4t 45°C in a first wash buffer (1X S5,
(1.1% S12S), thres times for 10 minutes each at 45°C in a second wash bulfer (0. 1X $SC), anc dred.
Detectiaon

Repurter-Tabeled hybridization complases are detected with a microscope eypipped with an
Trrva F) miixed gaﬁ 10 W laser (Cohesent, Inc., Santa Clara CA) capahle of generating spectral lines
at 438 nm for cxcitation of Cy3 and at 632 o for excitation of Cy3. The excitation laser [ight is
fornsed on the array using a 20X microscope objective (MNikon, Ing,, Melville NY). The slide
containing the array is placed on a computer-controfled X-Y stage nn the microscope and raster-
scamney past the objective. The 1.8 ¢m x 1.8 vin array used in the present example is scanned with a
resolution of 20 micrometers.

I two separate scans, a mixed gas multiline faser excites the two fuorophores sequentiatly.
Emitted light is split, bascd on wavelength, into two photomultiplier ibe detectors (PMT R 1477,
Hamamartsu Photonics Sysiems, Brideewater MJ) comresponding 10 tire two fiuorophores,  Appropriae
fitters positioned between e arrey and the photomultiplier wbes are used 1o filter the sigoals, The
emission maxirma of the Nuorophores used ate 363 nm for Cy3 and 830 m for Cy3. Bach array is
wypically scanned twics, one scan per flugrophore using the appropriate filters at the laser source,
althqugh the apparams js capable of recording the spectra fiom both fluorophores simltansously.

The sensiiivity of the scans s bypically calibraled using the vignal inlensity generated by a
¢DMA control spocies added o the saropls mixture 4 & known concentration. A specific locatton an
the array containg & complementary DNA sequence, allowing the intensity of the sigoal at thit
focatian 1o be correlated witlr a weight ratto of hybridizing species of 7100000, When two samples
from different sources (e.g., representing test and contrel cells), cach labeled with a differcmt
flanrophore, are hybridized (o a singie array for the purpuse of identifying penes it are differontially
expressed, the calibration is dome by labeling samples of the calibrating cDNA will: the two
Huorophores and adding identical amounts of cach to the hybridization mixture.

The output of the photomultiplier tube is digitized using a 12-bit RTI-835H unalog-to-digitat
{AYD) conversion board (Analog Devices, Inc., Norwaod MA) instatled in an IEM-Compalible FC
computer. The digitzed dota gie displayed as an image where the gignal inensity is mapped using 4
linear Hr-color transformation 10 4 pseadocokr seale ranging trom blue (low signal) to ced (high
signal). The data is also analyzed quantitatively, Where two difforent fheorophiores are excited and
measured simultanecusly, the data are first comrected for aptical crosstalk (Gue 1o overlapping
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emission apectra) between the fluoruphores usiag each fluorophore’ s emission spectrem,

A zrid is superimpiosed over the fludrescence sigeal imape such that the signal from each spot
is centored w2 cach element of the gid. The flnorescence signal within cacl clesient is ther integrated
le obtain a numerical value coresponding to (he average intensity of the signel. The software used
for signal analysis is the GEMTQOLS genz expression analysis program {Incyte),

XI. Complementary Polyauclestides

Sequences complerpentary to the GCREC-cocoding sciucnces, or any pacts ihereof, are used to
dutecl, decrease, or inhibit expression of naturally occarring GCREC, Although use of oligonuelemices
somprising from about 13 to 30 base pairs is described, essentially the same procedure is used witl,
smaller or with larger sequence Trammanrs.  Appropriate aligonuclentides are designed vsing OLIGO
4.06 software (INational Bioscienses) and the coding sequence of GCREC. Te inhihit transeription, a
coitiplementary oligonicleotide is designed fromm the most wnigue 57 sequence and used 10 prevent,
promnter hinding (o the coding sequence. Tw inhibit trapslation, a complementary oligonncleotide Is
designed ta prevent. tibasomal bindipe to the GCREC-encoding transcript.

XIL.  Expression of GCREC

Expression and purification of GOREC is achievod using bacterial or virus-hased exprassion
systems. For expression of GCREC inhacteria, ¢DN A, 15 subeloned 160 a0 appropriate vector
containing an antibiotic regisiznce gene und an indocible promoter that directs hiph levels of cDNA
transeription. Examples of such promoters include, but are not limited w, e orp-lac (tac) Iybrid
promoter and the T3 or T7 bacteriophage promoler in conjunction with the ke operator regulatory
element. Recombinant vectors ave transformed into suitable bacterial hests, e.p., BL21({DE3).
Anlibiotic resistant bacteria express GCREC wpon induction with tsopropyl beta-D~
Iningalactopyranaside (IPTG). Expression of GCREC in eukaryotic o

Iy ughnevad by mfecting
imsect or mammalian ocll lives with recombinant Antographics californica nueclear poiyhedrosis virs
(ACMNPY), commonly kaown a5 bacoelovirus. ‘The naocssential polyhedrin gene af baculavings is
replaced with cDNA eneoding GCREL by either homologows recambinatton or bacterial-mediated
tramsposition involving iragsfer plasmid intoomediates. Viral infectivity is mainrained and the strong
polyhedrin promoter drives high levels of ¢DNA transcription. Recombioant baculevirus is used to
infect Spodoptera fivgiperda (S19) inscel cells in most cases, or human heparocytes, in same cases.
Infection of e Tatter requires additional genelic modifications to baculovirus. (Ses Engelhard, EX. ::(l
al (1994) Proc. Natl. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. {1598) Hun. Gene Ther.
7:19537-1945.)

In most expressian systems, GCREC js synthesized as a lusion protein with, &.g., glutatbione
S-transterase (GST) or a peptide epitope tag, suck as FLAG ar 6-His, permitting rapid, single-step,
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affiniy-based porification of recombinent fusion protein from crude cell lysates. GST, a 26-kitodalion
enzyie from Schistosores japonicym, enables the puvification of fusion proteins on immobilized
ghutathione nnder conditions thatl maintain profein activity and antigenicity (Amwersham Pharmacia
Bioteeli). Following purificetion, the GST naiety can he prateolytically cleaved trom GCREC at
specifically engineered sites. FLAG, an 8-amino acid pepiide. cnables impyonafiinty pucification
using comiwercially available monoctonal wnd pulyelonal ani-IFLAG antibadies (Bastman Kodlak). 6-
His, & streteh of Six consequtive histiding residucs, enzhles [uriticatinn on mefal-chiclate resing
(QIAGEN}. Methads for protein expression and pnrification are discussed in Ausubel (1995, supra,
ch. 10) and 16). Purificd GOREC ohtained by these methods can be nsed directly in the agsays shown in
Bxamples XVI, XVII, and X VI, etc. where applicable.

XIU. Functional Assays

GCREC function is assessed by expressing the sequences cncoding GUREL at physiologically
elevated levels in mammalian coll culturs systems. cDNA 18 suhcloned bito a mammalian expression
WECIOr CONTATMIgE A Srohg promoter that drives Nigh levels Of cDINA exprossion.  Vectors ol ¢linice
inchide PCMV SPORT (Life Technologies) and PCRA.1 {Invitropen, Carlsbad CA), hoth of which
conlain the cytomegalovims prenigier. 5-10 kg of recombinant vector are transicntly transfected into a
human cell Jing, for cxample, an shdethglial or hematopoictic ozl ing, using cither liposone
fonumlations or elecroporation. 1-2 wg of an addiionsl plasmid containing sequences cneoding a
maker protein are co-leansfected. Expression of a 1narker protein provides a means to distinguish
transfected cells from nonmansfected cells snd is a reliable predicror of ¢DINA expression from the
recombinant vector,  Marker proteins of choice include, e.g., Green Fluarescenl Protein (GFP,
Clantech), CD64, or 4 CDEHGUP Tasion protein, Flow gytometry {FCIVY, an automated, buser aplics-
based tachniqne, 15 used io identify transfected cells expressing GFP or CDG4-GFP and 1o evaluate the
apeplotic slate of the cells and other cellular properties, FCM detects and quantifies the uplake of
fuerescent molecules that dingnose events preceding or coincident with cell death. These events inclade
changes i uclear DINA coment as measured by staining of DA with propidivm iodide; changes in
cell size andt granulatity as measured by Fooward light scatter and 90 degree side 1ight scalfer; down-
regulation of DNA syniliesis 35 neasured by decrease in bromodesxyuriding vptake; alterations in
eapiession of cell surface and intracellular grateins as measured Dy reactivity with specific anlibodics;
and alterations in plasion foenibrane compusition 45 measured by the binding of fuarescein-conjugated
Anmexin ¥ protein to the cell surface. Methods in flow cytometry are discussed in Grmerod, MLG.
{1994) Flow Cylometry, Oxfurd, New York NY.

The influence of GCREC on gone expression can be assessed using highly purified populations
of cells transfected with sequences cnooding GCREC and cither CD44 or CI4-GFP. CD64 and
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CDA4-GFP ure expressed on the surface of transfected cells and bind to conserved repions of Inman
immoneglobulin G (IgG). Transfected cells are efficiently separated from nontransfected cells using
inggnetic heads coated with either buman 120G or antibody against CDA4 (DYNAL, Like Success NY).
mRNA can he purified from the cells using methods well known by hose of skill in ihe art. Expression
of mRMA cnceding GCREC and otber genes of inlaresl can be analyzed by northern analysfs or
microarray techoiques.

XIV. Production of GCREC Speeific Antibodies

GUREC subslantizlly purified vsing polyacrylamide ged electropheresis (PAGE; see, &2,
Hamingtan, MG (1990} Methods Enzymel, 182:488-493), or other purification techniques, is used to
inunnize rabhits argl i produce astibodies using standard protocols.

Alternatively, the GOREC aming acid sequence is analyzed using LASERGENE software
(DNASTAR) to Ceterming regions of high immunogenicity, and a corresponding oligopeptide is
synthesized and used to raise antihodies by means koowa to those of skill in the arl, Methods for
selection of appropriate epitapes, such as (hose ear Ihe C-terminns or o ydtrophilic regions are wel
described in the art. {See, £.8., Ausubol, 1995, supra, ¢h. 11.)

Typically. oligapeptides of about 15 residues in length are syothesized vsing an ABT431A
peptide syuthesizer (Applied Biosystems) usitig EMOC chermistry and coupled (o KLH (Sigma-
Aldrich, St. Louis MO) by reaction with N-maleimidabenzayl-N-hydronyseccinimide ester (MBS) to
increase inumunogenicity. (See, o.g., Ausubel, 1493, supra.) Rabbits are immunized with the
ofigapeptide- KLY complex. in comglete Freund’s adjovant, ResuHing antisera are tested for antipeptide
and anti-GCREC acdvity by, for examiple, birding the peptide or GCREC to a yubstrate, blocking with
1%: BR A, reacting with rabbit antisera, washing, and reacting with radio-icdinated goat wi-rahbit [eG.
X¥.  Yurification of Naturaily Occurring GCREC Using Specific Axtibodles

Nalurally accarring or recombioant GCREC is subsrntially purified by iamunoaffinity
chromatography using antibodies specific for GCREC. An iinmunonffinity coloma is copstrueted by
covalenfly conpling anti-GCREC amtibody 10 an activated chirumatographic resin, such ag
CNBr-activated SEPHAROSE (Amersham Pharmacia Biotech]. After the coupling, the resin is
blocked and washed according to the manufacturer’s instructions.

Mexdia containing GCREC are pasged over the Iemunoalfinity colnmn, and the column is
washod under curditions that allow the preferential absorbance of GCREC (c.g., high ionic sirength
buiffers in the presence of defergent). The coluni is eluted under conditions that distupt
antibody/ GCREC binding (5.2, a buffer of pH 2 to pH 3, or a high concentration of a chaotrope, such
g urea or thiveyanate ion), and GCREC ik collected.

XVI. Identification of Molecules Which Inicract with GCREC

15
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Muolpcules which interact with GCREC may include agonists and antagonists, az well as
malecules invelved i sigoal transduction, such as G proteins. GCREC, or & fragment thereof, is
Jabeled with "I Balton-Hunter reggent (Seg, e.g., Doltem ALE. and WML Tunter (1973} Biochem. J.
133;529-539.) A [ragment of GCREC tucludes, for exsmple, 4 fragment comprising vne or mere of e
hree extracellular loops, the extracellular N-terminal region, or the thitd inrracellular loop. Candidate
malecnles previously arrayed in the wells of a nlti-well plaie are incubeted with the labeled SCREC,
washed, and any weils with Iniled GCREC vomplex, are assayed, Dat obtained nsing different
soncentrations of GCREC arc wsed to calculate valnes for the number, affinity, and association of
GCRTC with the candidate Bigand molecules.

Alternatively, molzeules interacting with GCREC are analyzed using the yeast two-hybrid
system: as described in Fields, S. and ©. Scog (1989} Nanne 3403, 245-240, or using conimercially
available kits based on the two-hyhrid system, such as the MATCHMAKER systein {(Clontech).
GEREC iy also be nsed in the PATHCALLING provess (CuraGen Corp., New Haven CT) which
employs Gu: yenst twy-hybrid system in 2 high-throughput manaer 1o determine all mnleractions betwoen
the proteins encaded by (wo large libraries OF genes (Nandabulan, K. el al. (2000) ULS. Patent No.
6.057,101).

Paential GUREC agonists or antagonists may he wsted for activation or tabibitionr of GCREC
recaptor activity using the assays deseribed in sections XVIT and XVIIL Candidate molccules may be
sclected from known GPCR, agonists or antagonists, peplide Tibraries, or combinagorial chemical
Libraries.

Methods for detecting interactions of GCREC with intracollular signal transduction molecules
such as G proteins are based on the premisve that internal segments or cytuplasmic gomains from sn
orphan G protein-coupled seven ransmembrane recepior may he exchianged with the analagaus
dumaing of p known G protein-conpled sevan transmembrans reoeptor and used 10 dentify the G-
Jroteins and downstream signaling patioways activated by the orphan receptor domains (Kobilka,
B.K. ct al. (1938) Science 240:1310-1314). 1o an analogous lashion, domains of the orphan receptor
may be cloned a5 2 pottion of a fusion protein and used in binding assays 0 demoostate interactions
Wit specific (7 proteins, Studies huve shown that e third intracellvlar 1oop of G protein-coopled
sewen wansmembrang receptors is impoertant Tor G proteln inferaction and signal iransduction
(Conklin, B.R. etal. (1993) Cell 73:631-641). For cxample, the DNA fragment 2orresponding to the
third intracelivlar loop of GCRRC may be amplitied by the palymersse chain reaction (PCR} anct
subeloned inio a fusion vector such as pGEX (Pharmacia Biotech). The construct is transformed into
an appropriate bacierial host induced, and the fusion prorein is porified fron the cell lysale by

plulatihions-Sepharose 4B (Pharmacia Biolech) affiniy chromatograghy.
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For in vitro binding assays, cell extracts containing ¢ proteins are prepared by extraction with
S0 i Tris, pH 7.8, 1 mbl EGTA, 5 mM MgCl,, 20 mM CHAPS, 20% glyccrol, 10 pg of hoth
aprotinin and leupeptin, and 20 gl of 50 mM phenylmethylsutfonyd (uorde. The Iysate {s incubated

on ice for 45 min with constanl stirding, centrifuged at 23,000 g for 15 min at 4°C, and the
supernatant is collected. 750 pg of ceil extract is incubated with glutathione S-ansforase (GST)
Tusion protein beads for 2 h ol 4°C. The GS'T beads are wushed fAive timas with phosphate-buffered
saline. Bound G subunits are detectad by [P ADP-tibosylation with pertgsis or cholera toxing. The
reactions are ferminated by the addition of $DS sample buffer (4.6% (wiv) SDS, 104 (v/v)
[Hnewaploerhmo], 20% wiv) glycerol, 33,2 mM Tris-11C), pH 6.8, 0.0 % (w/v} tromphenal blus).
The [PIADP-labeled proteins are ssparued on 10% SDS-PAGE yels, and avtoradiograpbed. The
senaratél protetns in Hiese gels are ransferred (o nitrocellnluse paper, blocked with blotto (3% nonfal
dried milk, 30 rabd Tuis-BCL (pH 8.03, 2 m CaCl,, 80 mM NaCl, 0.02% NaN,, and 0.2% Nonidet
P-44)) for 1 hour af room ieraperature, followed by incubation [or 1.3 bours with Go subtype selective
antibodies (1:500; Calbiochem-Nevabivchen). After three washes. blots are jncubated with
herseradish perowidase (HEFP-comugated goat anti-rabdit inanenogtobalin (1:2000, Cappel,
Westchester PA) and visualized by the ¢hemiluminescence-hased BCL method (Amersham Com.),
XVIL Demtogtration of GCREC Activity

An.assay for GCREC activity neasures the expreasion of GCREC on the coll surface. ¢IINA
encoding GCREC is transfected into an appropriate mammalfan ogll line. Cell surface proteins arc
Tubeled with bictin ay described (de Ia Fuente, M.A. et gl (1997) Blood 900 2398-2405),
Inmmunoprecipitations are performed using GCREC-specific autibodizs, and immwnnprecipitared
samples ace analyzed using sodium dodecyl sutfage polyicrylamide gel electrophoresis (SD3-PAGE)
and imouneblotting tecbniques. The ratio of Iabeled immunoprecipitant to uniabeled
Iununeprecipitant (s proportional (o the amount of GCREC expressed on the call surface.

In the alternative, an assay for GCREC activity is based o a prototypical assay for
Liganc/receptar-niediated madulation of cedl proliferation. This assay weasures the rate of DNA
synthesis in Swiss mouse 3T3 cells. A plasmid containing pulyrtectides encoding GCREC is added
) quigscent 3T cultured cells using Iransfection mettuxds well koownin the art. The transienily
transfected cells are then incubated in the presence of ["H]ymidine, a radionctive DINA precursor
moleculz, Varying amounts of GOREC ligand are ther added to the qulmred cells. Incorporation of
[HIthymidise info acid-presipitable DNA is measured over an appropriate tho interval using a
radicisatope sountar, and the ammournt incorporated i directly proportional to the amount of nawily
synthesized DNA. A tinesr dose-response cirve over at least a hundred-fold GCREC ligand
concentration range is indicalive of receptor activity. One unit of activity per milliliter is defined as the

id
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consentradon of GCREC producing 2 504 respanss level, where 10% represents maximal
insorpozation of [FHhhymidine into acic-precipitable DNA (McKay. L and L Leigh, cds. (1993)
Crawth Factors: A Practical Appraach. Oxford University Press, New York NY, p. 73.)

To & Garther alicmnative, the assay for GCREC activity is based upon the ability of GPCR
fanlty protins o modulae G protein-activated second messenger signal ransduction pahways (e.g.,
<AMP; Gaudin, P. et al. (1988) J. Biol. Chem. 273:4990-4995). A plasinid encoding full length
GCREC is transfected tnto 2 mammalian cell ling (.2, Chinese hamster ovary (CHO) or human
embryonic kidney (HEK-293} call lines) nsing methods well-knows in the art. ‘Transtected colls are
growilin 12-well trays in culiure wedinm for 48 hours, then the culture medium s disearded, and the
aftached cells are gently washed with PBS. The cells are then incubaled in culture medium with or
without ligand for 30 minutes, then the medivm is removed and calls Iysed by treatment with 1 M
perchloric acid. The cAMP [evels in the Iysate are measured by radivimmunoassay using methods
well-known in the arf. Changos in the levels af cAMP in the Tysate from cells exposed 10 Jigand
compared t those without ligand are proportional to the amount of GCREC present in the teansfectcd
celis.

To measure changes i inosital phosphate levels, the cells are grown in 24-well plates
cantaimny 1x10F cellsiwell and incubated with inositol-frec media and PHImyoinositol, 2 pCifwell, for
48 hr. The culture metiurn is removed, and the celis washed with buffer containing 10 mb LiCl
Jollowed by addition of ligand. The rexction is stupped by additon of perchloric actd, Inoshial
phosphates are extractet and separated on Dowex AGI-X8 (Bio-Rad) anion exchange rcsi, and the
tatal labeled inasitol phosphates counted by liyuid scintillation. Changes in the levels of labeled
Inosttol phosphate from cells exposed to ligand compared to these without ligand are proporiional to
the ameunt of GCREC present. in the transfected cells.,

XVIII, Identification of GCREC Ligands

GCRED s expressed in a eukaryotic cell ling such as CHO {(Chincse Hamster Ovary) or HEK
(Fuman Embryonic Kidney) 293 which have a good history of GPCR expression and which contafn a
wide range of G-proteins allowing for fungtional coupling of the expressed GCREC to downstream
effectors, The tansformed cells sre agsaved for activation of the cxpressed receprtors in the prescace of
candidate ligands. Activity is measured by changes in intracellular sccond messcngers, such as cyclic
AMP or Ca®*. Thesc may be measured directly uging standard mothods well knenen n the art, or hy the
use of teporer gene 185av5 in which, & Iumineseont provein (e.g. frefly luciferasc ar green flunrcscont
protain is under the ranscriptional control of 4 promoker reSponsive o the stinulation of protetn kinase
C by the activated receptor (Milligan, G. o1 al. (1996} Trends Phartacel. Sci. 17:235-237). Assay

tachnplogics are available for both of these second messengor sysiers to allow bigh throughput readout:

T8
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i aoulti-wefl plate format, such as the adenydyl cyclase activation FlashPlate Assay (NEN Life Sciences
Producis), or Fluorescent Ca®™ indicators such »s Fluo-4 AM (Molezular Probes) in entibination with
the FLIPR Auoriuetric plate reading system (Molecular Devices), In cases where the physiclogically
refevant second messanger pathway is not kuown, GCREC may be coexpressed with the G-protelns
Frange whicl have been demonsirates to couple 10 a wide range of G-proteins (Offermanns, 8. and ML
Simon (19951 1. Biol, Chera, 270:15175-15180), in arder to funngl the signal rarediction of the
GUREC through a pathway imvalving phosphiclipase C and Ca® mobilizabion. Altersatively, GCREC

may be expressed in engineered yeast systems which lack endagenous (GPCRs, thus providing the
advantage of 2 pull backaround for GORIIC activation sereening, ‘Thesc yeast syatems substitute a
twuman GPCR wnd G, protein for the corresponding compousnts of the endogenous yeast phernmone
receptor pedvvay. Downestream signating pathways are 2130 maodi fed so that the normal yeast response
o the signal {s converted o positive growth on selective media of (0 repovter gohe expression (Broach,
R, and ). Thorner (1896) Nature 384 (supp.):14-18), The receplors are sorcened againgt putative
Hgands including known GFCR ligands ait other naturally occurring bioactive mdlecules. Biological
extracts from tissues, bictogical finids and call supernatants are also serecned.

Wariows modificadons and variarions of the described methods and systems of the invenkion will
be apparent to those skilled [n the art without departing from the scope and spirit of the invention.
Alhough the inveation has heen deseribed in conpection with, certain cobodirnents, it should be
understood that the. invention as claimed should oot be unduly limited te such specific embodiments,
Indend, varfous modifications of the describod modes tor carrying out (ke invention which are obvious
1o those skilled in matecular bivlogy or related fields ars intencied 1w he within the scope of the following

claims.
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What is claimed is:

1. Anisnlaied polypeptide comprising an amino acld sequence sefected from Ihe group
cansisting of:

4] an amine acid sequence selected from the group consisting of SEQ [D NO:I-21,

h) & naturally cceursing amino actd sequence having at Jeast 90% sequepce lilentity Fo an
amino acid sequence selected from the gromp Consisting of SkQ L NO:-21,

¢} a biologically activé fragment of an amino acid sequence sclected from the group
vonsisting of SEQ [D WG E-2T, uod

d) an imuwnogeaic fragraent of an aming actd sequence selected from the group consisting
af $EQ I NO:1-21.

2. An isolated polypeptide of claim 1 selected from the group consisting of SEQ 1D NO:1-
21,

3. An isolited polynucleotide enceding a polypeptide of claim 1.
4. An isolated polynucleotide encading a polypeptide of claim 2.

5. An isolatedt polyoucleotide of claim 4 selected frow, the group consisting of SEQ ID
NQ:22-42,

& A reecombinant polyoucientide comprising a pronwier sequence operably linked to o

polvaucleotide of claim 3.,
1A cell eransformed with 4 recombinant, polynucleotide of claim 6.
8. Aransgenic organisin comprising a recombinant polvnucieotde of claim 9.

& A method for producing a palypeptide of ¢laim 1. the method comprising:

4) culturing a cell wrier conditions suitable for expression of the polypeptide, wherell said
el is fransformed with a recombinant polynuckeotide, and sad recornbinant polynucleatide
comprises 4 promoter sequence operably linked to a polymdeotide encoding the pulypeplide of claim
1, and

b recovering the polypentids so expressed.

110

JP 2004-507212 A 2004.3.11



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

i

20

35

(212)

WO 01766742 POCTIUSOLAGETS

10, Anisolated antibody which specifically binds o a polypeptide of claim 1.

11, Anisolated polynucledtide comprisiag a polyouclentide sequence selccted from the
rovp consisting of:

) apalynuclentide sequence selected from the group copsisting of SEQ 1D N0:22-42.

b) a nameaily cecwrring polynucleotide sequence having atleast 90% sequence identity to a
pulymuiclzotide scimence sclected fron: the proup conststing of SEQ ID NO:22-42,

<) a polyaucleotide sequence comnplementary to a),

d) a polyneclentide sequence eomplemanlary o b), and

¢} an RNA cquivaleat of aj-d).

12, Anisolaled polynucleolide comprising at leasl 6 contiguous rudieotides of a

polynucleatide of clarm L1

13, A methext for <leteeting a target pelynuclentide in a sample, said target polysuclentide
having & sequence of a polynucleotide of claim 11, the methed comprising:

a) hybridizing the samgle with a probe comprising at least 20 contiguous nucleotides
comprising a sequence complementary to said faiget polynucteotide in the sample, and whiich probe
specifically hybridizes to satd target polymaclestide, under condittons whereby a hybridization
complex iy formed behween said probe and said target polynucleatide or fragments thereof, and

B) detecting the presepcc or abseace of said hvbridizaton complex, and, optionally, i

present, the amount theregf,
14. A method of clutm 13, whereln the probe comprises i least 60 contiguous nucleotides.

15. A method for defecting a target polynucleciide in 2 sample, said target polynuclentide
having a sequence of & polynscleatide of claim 11, the melhod comprising:

a) amplifying said farget polyauclectids or ragment thereol using polymerase Chain reaciion
araplification, and

b) detecting the prescncs or absenee of said amplified tarpet polynuclcatide or fragroent

\hereof, and, optionally, if present, the amount thersof.

16 A enmposition comprising an effective amonnt of 3 polypeptide of ¢lam 1 and a
phamaceutcally acceptable cxcipient.
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17. A composition of claim 16, whersin the polypeptids comprises an aming scid sequence
selected ftom the group vonsisting of SEQ 1D NQ:1-21.

18. A methed for reating a disease of condition assoctated will decteased expresston of
foactional GUREC, comprising administering 1 a palient in nged of such treatment the composition

of claim 16,

15. A method for sersening & compound for effectiveness as an agonist of o polypeplide of
claim 1, the inerhod comprising:
A exposing a sample compiising a polypeptide of clai, 1 10 o compound, and

b) delecting agonist activity in the ssmple.

20 A compasition comprising an apenjst compound identified by a metod of claim 19 and

o pharmaczuficalty sceepable excipient.

21. A method for weating a disease or condition associaed with decreased exprassion of
functional GCREC, comprising adirdnislering 10 o patient in aeed of such treatiment a composition of

tlaim 20

22, A wmethod Tor sereening a eompound for effectiveness as an antagonist of a polypeptide
ol ciaim 1, fhe method comprising:
a} exposiog a sample comprising a polypeptide of claim 1 1o 2 compound. and

b} detecting antagonist aclivity in the sample.

23. A compusition comprising an antagonist coropound identified by 2 method of claim 22

and g pharmaccaticeally acceptable excipicnt.

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

GCREC, conprising administering to a patient in necd of such treatment a contposition of claim 23,

25, A methed 0T screening for 2 compound that specifically binds to the polypeptide of claim
1, said method comprising the steps of:

2) combining the polypepride of claim 1 with at least one test compound wder suitable
canditions, and

b} detecting hinding of the polypeptide of ¢laim 1 {o the test corupownd, therehy identifying a
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compound Mat specitically binds to e polypeptide of claim 1.

26. A method of scresning for 2 compound that mochilates the activity of the polypeptide. of
¢laim 1, said method comprising:

a} combiving the polypeptide of claim [ with at least ane st compound under conditions
permizsive for the activity of the polypeptide of claim 1,

) assessing the activity of the polypeptide of claim § in tho presence of the test compound, and

£} comparing the activity of the polypeptide of claim 1 in the presencs of the test campeontid
wiih the activity of the polypeptide of claim 1 in the absence of the test compound, wherein a change in
the activity of the polypeptide of claim 1 in the preseace of the test compound {5 indicative of a
cornpound that modulates the activity of the polypeptide of claim 1.

27. A methed for sereening a compound (ot effectiveness in alfering expression of 4 taryel
polynuclentide, whersin said targel polynucleotide comprises o Sequence of clair 3, the method
comprising:

a} exposiog a sample comprising the targel pulynucieatide 10 a compound, under conditions
guitable for the expression of the target polynacleotide,

) detecting altered expression of the target patymncleatide, and

<} eomparing the expression af the largel polynucieatide in the presence of varying amounts of

the compouned aod in the absence of the compound.

28, A mothod for assessing toxicity of a test componnd, said methed comprising:

a} treating a biological sample containing nucleic rcids with the test compound;

b) hybridizing the aucleic acids of the weated biglogical saraple with @ probe comprising at
least 20 contiguous nucleatides of a polynuelaotide of ciaim 11 nnder conditions whereby a specific
hybridization complex is formed between saicd probe and g target polymucleatide i the. Mologteal
sample, said target polynnclectide comprising a polynnclectide sequence of a polynocleotide of claim
11 or fragment therent;

] quantifying the amount of hybridization complex, and

d) comparing the amonnt of bybridization complex in e (rested biological sample with fhe
amunt, of hybridization conplex {o an untreated biolegical sample, wherein a Jdifference in the
amount of hybridization complex o the treated biclogical sample is indicative of toxicity of the test

compuournd.
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42
PERZ; Program
i
PR
Home sepiens
misc_feature
Ineyte 1D Mo: S384B2ch1
1
Het Ala Glc GLy GIy Phe Bsp Fro Cys Glu Cys Val Cys Zar
1 5 16
Gly Miz Ala Met Axg Arg Leon Ilc Asn Lek Lei Bryg Gla Ser
20 a5
8er ‘Fyr Cys Thr Zsp Thr Clu Cys Leu Cla €lu Lou Pro Gly
35 4n
Bar GLY ASD ASn §ly Jle Ser Val Thy Mot Jla Leu Val ala
50 25
et Val Zle Ala Lewa Ile Lew Phe Leu Lew Arg 2re Pro Asn
G3 Jo
Ary Gly fer Sex Leu Pre Gly Lys Pro Thr Ser Pre His Asn
aa 85
2ln kRep Pro Bro Ala Pro Pro Val Bsp
85
2
138
PRT
Home sapiens
misc_feature
Incyta ID Wo: 1315C70CTA

<Z23>

<d 0w

2

Mot Gly His Pro Arg

(215)

Ala Ile Gln Pro Ser Vak Pho Fhe Ser Pro
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1 5
Twr Bsp Val His Phe

Lys Ile Gly Arg Phe
Phe Ser Phe Yweu Phe
Thi Argy T-eu Glu Cys
Cys Lew 2rva Bly 5axr
Rla ¢ly Thr ‘far Gly
Phe Leu Ala Glu Me%
Asp Lew Asn Lea Val
Gly Ly Zlr Ala
<210> 3

«2il» B3

<212> PRT

«213> Homeo saplens
<220

<231 migc_featurs
223> Ineyte 10 Na:

<490> 3
Met Cly Liys Thr Bro
1 3

Gln Phe Ala Rsp Thr

20
Taw Gly Zer Ser Sex
35
Azn Len Ser Sor Val
30
Glu Coe Trp Lys Ala
65
Clu Arg Ser Leu fys
80
<Zil> 4
<21l 368
“212» PRT

«213> Home sapiens
“220>

221> misc_[e=abturs
223> lowyte ID No:

<40b> 4
Mebt Ala Asn Ser Thr
i 5

Lea Gly Lew Ile Leu
Gly Asn Gly Ala Leu
Arg Asp Ala Leu Tyr
Ala Rla Ala Ser Tla
Pro GGly Leu Gly Arg

Ala Avg Phe Leu Ser

Lou Liew Tyr
Hig Ile Lys

Ph= Phe Fhe

2816437001

Sar Gl Ala
Ser val Lys
val val Leou
Cy=s Ile Cly
Thr Ala Sl

Val et

x285834CD1

Gly Lo Asn
ila nla val
hel Val Val
Leu Ala His
Met pro Teun
Val hrg Lew

Alg ala Leu

ora

cln
Val
Leu
Phe

Ser

Ala
val
Val

Lau

Lew

Ase
Her
Thy

40
Hiz

70

Cys

Lau

23
@
i

His
Ala

Lany o

Leu

GIu

Gly
Thi

2 wal

Ala
Pre

Cys

His

- His

Cys

ser

Asp

Lye

ala
Ala
Fro
Aso
Ala
Cys

Tar

TyT
?he

Sar

ala

Gly

Leu
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Val

Pra

Ala

Ela

Gy

2l
Arg
Tk

Fro

Gly

: Bla

wval

Cly

+ Leu

bla

Gl

Bro

«zil> 5§
> 358

<zll
<212
213>

<20
> misa featurs

LR2L
2233

400> 5

Met

sy
Ala
RAla
Ala

Thr

alu

Z Len

Pre
Cys
Gly
Ser
Asn

Liew

Pro
cly
Ala

Phe

2re
1hr

bro

BT
Komo saplebos

Ser
His
Gly
ala
Arg
Tou
Ile

T

Wnl L

ala

pr=ii
aly
Ala

Ala

xla

Cye

2la %

Pro
Pra

Gla

Gy

Incyka ID Ha:

Leu

Len
hry
Gly

Pro

Arg
Arg
Axg

Ala

Leu
Pro
Phe
Leu

Ala

Pra
val
Lau
Trp
Leu

ATg

Pro
Ala

Lo

Leu
Ala
Ary
Leu
nla
Asp
Arg
B3ly
ENEY
Val
Lew
Ala

Pro

7Cae05E0DL

Leu

arg

r Thr

Aryg

Leu

Phe

Tyr
Pro
Gy
Pre

Pro

Len
Sar
Leu
Gl
Ero
Ala
Gln

Lo

Arg 7

Va.

iy

Ala
Ly=s
hspr

Ala

Ry
115
Val
120
aAls
145
hla
180
Tz
175
Gly
80
ATg
205

Leu X

223
Pruo

Fhe

T
Lea
Lew
Arer

TR

Val
Arg
Val
Ala
et
GLy
Let

Tha

ser

val,
Pro
L
Ser

Pro

Fer

cly

val
=lu

sar

: Val

T

Leu

wval
Gln
Glu

ala

Hiz
Thr

Lew

r Val

Leu
aLy
Fro
Lan

Ala

ala

Ala
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Pro
120
Bla
135
Sly
150
Lauw
15%
REla
180
Tle
185
Ala
210
Ser
225
Ara
240

» L

55
[oad1]
270
ala
285
2la
300
hla
3135
Leu
330
Pro
3435

c 31n

A60

125
aryg
156
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Uhy Tew Ala Mat

Gly Lien
Ala Cys
2ne Cys
Lau Tyt
Len #ro
Arg Arg
Val Leu
Len Leu

Deuw 1n

Esp Pro
Gly Gly
Ser Cly
Sexm Gy

Lea val

<210» 6

Leua
Sern
val

Rla

Leuw
ala
Pro
Leu

ser

=211> 153
212> FRT .
%Z13> Home saplens

Pro
T
Leu

Ay

Bry E

Pro

Lla P

Gl

Ala
155
Als
170
val
1R5

mise featurs

<
<223 Incyze ID

<400 6
Mal ile
1

Lys Lys
Phe ala
Rer Zer
His Trp
Cys Trp
Ser Met
Ser FPre
Gly Gln
Len Glo

Thr M=l

Gly
Lys
Tieu
Lys
Pha
Lau

Cys

Val

Aryg

Sar

gar

Asp
liys
Cys
Wal

ala

Lo

Ala

L

Ala
Bhe
Tyr

Val

Gin

<ys
sar
Sar

Bla

hiz Ala
Gly Trp
Pro Leu

Val Cly

> Cya Gln

Thr 2la
Leu Aln
Ala Cys
Cye Pra
Lew Gly

Thr Leou

Cya Cys

U
Trp

Ala

Len F

Trr

wanr

Lys
hla
nla
Th
oy

Pro

Met

Arg

ga

Gly

Ala

e

Fha

Leu Pro
Ser Yo
Tro Gl

Ala A=p

5376785c0]

Len

Thr

Thir Glu
Lys Met
Fro lLeu
Thy As=n
ger Thr
Phe Aryg
Pro Lys
Arg Val
Ala Asn

Asp feu

Lau
Asn

Asn

hEN

Ser

427

Az

Leu
Slu
Thr
hew

val

@ly

2la

Fro
Lys
Amp
Giu
Pra

Glu

L
Vel
Leu

The

Phe I

Ala
Rrg
Lyz
Thr

Pro

Leu
Val
Cys
Rrg
arg
Ser

Leuw

va
ser
Arg
Gly

A1a

Gln

(218)
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163
Asp
180
Ley
1495
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<210 7
<3ll= 3.3
«<2]2» ERT
<213> Homo 2epiens
<220
<221> misc_roature
€223 Incyte I No: 3082743CDi
<430 7
Met Bsp Sex Lew len Gl thr Arg Val Thx Gla Phe Val Fos heu
1 5 e 3
ely Leu Thr fsp Asa Arg Val Sen Sla 2 ¥ha Met Ala
20 ao
rhe Ser Ala Ile Tyr MeT Leu 'fOr Leu ile Lea Ile
35 45
Ile Ile& Ala Thr Val Fhe Thr Fro Sax Pro Mak Tyr
50 B0
Phe 2nz Lewa Sar hgn Lou Ser Phz Ile Hie Ser ger
&3 75
¥al Thr Val Pro Lys Met Teua Slu Sly @lu Bra Lys
B0 e
Tht Jle Ser Phe Asp Asn Cys Tla Thr Zha Lew Eis
95 165
Leu Fne Ala Cys Ala Glu Ile Fhe Leu Tal Ala Ty
11 1z2¢
Lsp BArg Tyx Val Ala Ile Cys Thr Pro - 2ro Asn val
125 134
Met Bsn Met Rrg Val Cys Tils Gln Leu Lizu 'rp Less
140 ise
Gly Gly Thre Vai His Ser Leu Gly Gin Thr Ile Arg
155 165
Leu ZFro Tyr Cys Gly Fro Ahsn Ile Ile Rsp Sexr Tyr Phe Cys Rsp
170 173 180
Val Pre Lol Vai Ils Lys Seu aZa Cys Thr asp Lhy vy Lew Thy
185 190 125
@ly Tle Lea Ila Val Thr hsn Swr Cly Thr Ile Ser Den Ser Cys
AL 10
Phe Zau Tyr Mat Val Ile Leu Val Ser Leu
22T 225
AXg Tys Aryg GIn Iys Rla Leum Ser Thr Cys
235 249
for Ala 2la Lou Fhe Pas Gly Pro Cyes Ile
50 25C
vhe Ile Thr Scr Phe Ser Ile BAsp Lys Val
265 270
Val fer Val Phe Tyr Thr Val ¥al Thr o Leu Lau azn Fro Fhs
275 280 235
Ile Tyr Thr Leu Arg Asn Qlu Glu Val Lys Ser Ala Mal Lys Gln
290 285 300
Leu Arg ©ln Arg Gln Val Phe Fhe Thr Lys Ser Tvr Thr
305 210
<2il> &
<21l» 313
=:ila» PRT
<213> Homo saplans
220
«221> misc_fsabure
«222> Incyle ID Wo: 747236icul
400> 8
Mab Cly Asp Trp Asn RAsn Ser Asp Ala Val Glu Pre Ils Zne Ils
1 S 19 15
Leu Arg Gly Phe Pro Gly Leu Glu Tyr Val His Sar Top Teu Ser
ae 25 3in
527
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Tla Leu Fhe Cys :gu #la Tyr Leu Val Ala
Thx Ile Teu Ser Val Ile Trp Ile Glu Ser
Met Tyr Tyr
El

Ber

Ala Pro Glu Ile ¢ln Rla Ser Ala Cys Tyr
LE] 106
Tle Bis Thy Fre Thr Phe Lew Slu Zer Ser
1io 115
ala Fhe asp Arg Phe Val ala Ile Cys His
125 130
Thr Ilz Lau Thr asn ser val Ile Gly Lys
1l4c 145
Leu Ieu Arg Ser Ieu Gly Val Val Lea Pro
155 60
Arg His Lyr Eis Tvr Cys Mie Uly den ala
170 75
Cys Dee His &ln Asp ¥Wal Lea Rrg Leu Ser
185 130
Thy Bsn Ser Ila Tyr Gly Led Cys Val val
200 205
Va2l psp Ser Ile Fha Ile Leu Len =T Tyr
213 220
Thr val Leu &sp Ile Ala Scrx Arg Glu Glu
230 235
Asn ''hr Cys Val Ser His Tle Cys Val val
. 245 250
Pro Wal Ilo €ly Val Sar Mebt Val His hrg
2 ask
Sy Pro Ils Val Mot RBla Asp
2g0
Pre Pro Val Leun Rsn Pro Lle val Tyr Ser
295
ile Arg Leu Gly I e Leu His Lys Phe Wal =
31e
“Z210% 2
<Z11> 356
<213» FRT
<213 Homo sapilons
zo_feazure
=233 Inoytz Ik Bo; 7472383CD1
=400> 2
Kot Ll= His Gly 3ly bhsg Pro dsn Ile lec
1 s 1c
Glu Glu Zla Eils Sor Asn Leu Met Asp dsn
20 25
Thr Ser val Glu ¢lu Ala Ala Ala 2s5p Heb
35 46
Slu Met Glu Leu Glu Val Lys Pro Glu Azp
50 5%
Fan Leu Tar Thr Iys Gly Lau Glu Rsp Phe
85 0
Gly Pro Phe Zys Ser Val Twr Lau Yzl Alas
20 as
Thr Ilc Leu Leu val Ile Lys val Glu &in
35 100
¥et Phe Tyr Phe Leu Ala Ils Lew ger lhr
124 1L

Ser Ala Thr Ser Val Pro hrg Meb Leu Cly

Phe
Sex
Asn
Val
Ale

Val

Pra L.

Il=

Val
a@ly
His
Ll
Thr
Ile

Tle

1 Sar

Thor
Ala
Lau

Leu

1la =

x GLY

Tyr
Axg

ATy

Asz

2 ala

Azg
aly
ile

Glu

Gly ¥

Leu

Sar

Tha L

Ahla

cys

: Iie f

asn
Glu

Ala

The :

(220)
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a5
bxo

270
Lau
28E
200
oo
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Ala

Ile

Thy
wal

TvT

<210r

=3.1
-

=213

125 130
5l Ile Ben Yyr Gly Ala Oys Val Ala
140 145
Ala she Thr Gly Mek Glu Ala ¢1u val
15% 1a6
Asp Arg Tyr Val Ala Tle Cys Ala Pro
172 175
L2z Thy fSer hen Val Leu Val &ly Ile
120 156
Arg Yra val Lew L=y Thr Le&w Fro HEel

Leu
Leu
Ser

Vel

Met

Leu A

His

Mel

Fhao

TYr
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215 220
Hiz Mat 31y T1le Ala Lys Leu Ser Oys

Gly I

wal Lewt Ile Gly I_e Ser ivr Va]_. Ty

hrg Tam Pro Sar His Asp Ala Gln Few
275 2810

Sly &la His Val Gly Val Ile Cys Val
230 285

The ser Phe Leuw Thr dis 2rg Phe Gly
335 319

Ile His Ile ieu Val Ala Asn Leu Tyr
33a 225

s Lev Asn Pro Ila Ile Tyy 1y Val Auvdg

335 dn
Arg Vel Len Tyr Vel Pne Thr Lys Lys
250 355

> 31

> Holto sapiens

<220
= mizo_fealure
> Ineybe ID MNo: 74722484001

<321
<927

<400

Mt

i
Len
Gly
Taxr
Met
Sex

ala

TYY

Cy=

The
Ile
Bra
Ile
Che
Alm
His
Eig

Phe

Ile
Ary

&la

10

Tyr His Lys Her Ile Phe His Dro

Gly Ile @ly Leu Glu Asp Phe His
Phe Cys Val Tyr Leuw Val Bla Tou
Leu Lew Tle Lys val sla Gle Thr
Tyr Fas L
Thr ser
Glu Ile T Pyr Gly Ala Oys Val Rla
Ala Phe &1y et GIu Rla ¢lu val
bz Arog Val kla Ile Cys Ala Pro
Tseu Tar Lau Val Leu Val Gly 1le
ATg Pro 1 Deu Zew Thr Lew Pro Hel

Low Pro Cys Gla Ala Bis Ile Ila&

His Met Ile hla Liys

&la Ile Lpw Ser Thr Ilo &

Pro Arg Met Leu Gly Ile P

Gly
Phs
Ile
Lys
Phe
Hie
Leu

hr

Wal

Met

Lzu

Eon
Ile

Lys

Thr

iz

el

Leu

s Ile

Tle

Il=

Glo 7

Lys

Leu

Ser

345
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Ile ks Gly Ile "g
hsm Len Val Leu
val Fhe arg Led

Thr Cys Gly Ala

Cly Tyr Ile His X
Pro €e¥ [oU Asn B
Arg Gl Arg val
11
354

PRI
Hone sapions

=221 misc feature
«223> Incyte 12 No:

«400% 11
Met Arg Ser Leu Lys

aly Glz &ln ¢lu Ala

Glu Val Arg ala 2la

The Thi kla ser Fro T

Azp Arg Thr Ser Whar
Thr Zer el Sor Val
Arg Rsn Asn Leu Sar
Val Pra Leu Met Leu
Sar Fhe Pro Qly Cys
Gly Ser Thr Glu Cys
Tyr Vai &la Ile Cys
Sly @1ln Thr cyvs Kek
Phe Ala hsh Ser Lau
rke Cys @ly His val
Iem Iys Lew ala Cy;
Mebt val Ala Thy Ala
Cye Lau Sar yr Leo
Ser Ala Ala Gly hve
&rg Thr Val Val Val

Phe L¥e Pro Lys ala

Giy
@iy
fer

Val

bt

L&u
Ila
His

Gy

s Thr

Val
Ile

val

Pha
Sex
BEp
Val

Risg

FLTREILTINL

Ala

Gly ]

e

Law
Il=
Gly
Val

FPae

Phe:
Mat
Aen
Liza
Leu
Pro
Mat

&ln

Asp

Gly L

Pra
Gly

Fro

2 val

Lienz
hal
FPhe
Gin
Leu
Tiew
Ala
Ser
Tyr
Ile

Thr

al
Tyr
Ala
Ile

Arg

2 AST

Gly

Thr

=ty
et

Ala

Ala
Iie
Phe
Ber
L
Ser
Fhe
Gly

hen

190
val
2C5
Val
237
Gln
235
Cys
253

2E5
Leu
280
Val

295
Lys
310

260
ser
285
Tar
284
Val

827

lye -

Pha i

Ser

Gly

rra

Ile

Fha

Lys
FThe
His
Leu

Ty

Ala

Gin

Loy
Laa
Cys

Ser

Lew

Ala I

Tyx
aln
Ile

Liys

Tvr
Sar
Laiz
Val
Pro

Mot

Ser -

ey
cly
His

Leu

ey
A
Sar
Fhe

Thx

Lew

Val b

Rla
Hel

val
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Leu Phe
Ser hew
Arg Gly
Pro Ten

<210 12
<21li= 31

Tyr
Arg
Ly

o

El

<212 PRT
<213> Heme sapiens

<220x

Gly
Asn
Leau

T

221 misc_feabure
=323» Incyte [ Mo

<&d0G>» 12
ket Glu
1

Leu ATg

Leu Tle o

Leu Il

Thr Ser
&la Thr

Fhe Ala

Gl T.on
Glu Yle
Asn vYal
Pro Val
Ile Len
Thr Cys

Lau The

Alz Asp

Bsp

Th

Ala

gar

L

val

> Lou

Val

val
Glu
ger

Ala

Iz
val
Ara

Gly

T472435C0L

Gl
Hiz

Ty

Itz

Axn

Het

Elin

Thr
Pro
T

Leu

Ala

Glu i

Tar

S

Glu

r Wal

Pro

Asn

Val

val
Ala

Asn

295

aLa
3zs
Sar
340

134

230
Erg
235
Ile
250
Ser
269
Lz
280
Ile
29%

ry
Jin

9127

Asn

Vel

Lan
=

Alw

Gly

s Thr

Cly
His
Ile

Leu

hep L

Il=

Ile

Thr

Phe

Phe

Ty
Thr

nta’

Mat
Tyr

Ber

r Liaa

= Fhe

Sar
Len
Sar

Erg

Il=

Leu

val

Phe ¥

Sy
o
Fhe
Fro
Zeu

Mat

Thr
Phe
Gly
¥et

Phe

300
Tyr
315
Sl

3su

5 Cys

34%

3ly
27

Ty
2835
Ary
300
iys
413
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P

R

Homo sapiens

<221+ misc_feature
223> Tncyte I No:

223> uynsure
125126

«222% 1

Il= ile
Val Fhe
asp Arg
Me: Ser
Lle Gly
ey Pro

LIu Pro

Het Thr W

Pra Licw

Gln Lys

2

YT

nis

LEn

Hig

Tyr
Alo

Llc Wy

Thr

210> 14

<2Ll1l> 3

1¢

<2.2» PRT
213> Jlora sapiens

<2203

tet
Pha
Lau
Thr
Leu
Lan

ser

o IS

- Ala

9=
ala
e
Xra
125
Th=
140
Gly
.55
iFin
17
Lys
185

“hr

230
Ala
245
Lys
260
Val
274

Ser &

284

303

«2Z1> nisc Teature
223> Tacyke ID ¥a:

<400> L
Hek hla

P

£3
hla Lys Asn

7472438001

‘her

diz

2la

Lz

JELCTE

et

ser
Asp
val
aen

ser

Thr
Lau

Thy

Ll

val

e Mel

; TYr

Val
Zln

Tle

- aln

et

Asn

s

Pro

Fla
Lou
Asn
Thr
Cys

Ser

w Ty

ILle

Lew
Leu
oy
Met

sar

L Bly 2

val

r Thr

Thr

Leu

7472439001

Fhe

Ils

e Leu

“lz
Sor

Phe

Seax

4
F]

Thx
Glan

Teu

210

255
Clu

Psn
285
val
an

Sar Ser Val ihr Glu Fhe Ile Leu 2Iu Gly

10727

(224)

POCTIUSOLAGETS

JP 2004-507212 A 2004.3.11



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

WO 01766742

La\i
Lau
lus
Fhe
Ile
Iim

Phe

210>
<21ix
<AL
<213z

Thr

Gly

Pre
val
Thx

I=n

<230

=221

<323

<400 15
Mai Ala ala Gliu
1

¢ly
Pha

Ile

Leu
e

Thr

Fha =i

Vel
Lex

Phe

[chbel

Ala

15
311
PRT
Home sapiens

Thi
Gy

L&

Lau

Thr
=i

val

cln

Tyr

> ELY

RAsn

ASp
Ehe

Ile

245
s
260
Lew
275
Sex
200
Gy
305

mice_featurae
Incyte I

Ha:

Meb
Mat
Yle

hEm

Testy

Iyr

RYg I

Lys

Arg

Val

- HIE

Ile @

Ser
Thr
Ilc
Pro
Tew

tis

Cys

TA72440001

Sar
aly
Val

Bsn

Pha
Val
Thr
Her

rhe

Rsn
Val
Ley
Ser
Tan

Zla

Ser
Thr

Ile

2
Lys

rhe
250
Lew
265
Tle
284

s Rsp

285
2er
310

The
Eor

val

i*he
Pro

Val

Leu

Ser

The

T Leu

o gar]

Fha

Ty
cly

Zer

aly
Lau
Pro

Lys

Phe T

Leu

Asn

Thi ¥

Cys
baun
EThe

2la

Phe
Gly
Mat
Sexr
Lys
Phe

Ala

sor
Sen
Glu

Val

wal z

Lys
Phe

Met

Leu

Dl I

YL

Thr *

hsn

ys

Thr
Gly

Asn

Fle
Sly
Met
ser
-ys
P

Rla

(225)

300

POCTIUSOLAGETS

JP 2004-507212 A 2004.3.11



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

WO 01766742

RSP
Het
Met

val

ala

Gly

Lan ¥

Leu

<2163
=211
<313
<313

‘thr

< Leu

Leu

val

<220%

w2dlx>
<2d3x

L

Bt
1
cly
Phe
Tle
rixe
val
Val

Ile

nlia

Ala
Fne
Leu

Mat

Il
11z
Cys

Arg

Ty
Pro
Pre
2he
Pro
val
Thr

Ile

- 8er

1
val
Leax

Lys

16

314
o
Howmo szpienz

1€

Iars
ek
Ser

Lew

Pae
Fro
val

val

Ile

e

EE)

Ber
Pro
v¥r
Gly
Ala
Are
Ser
oys
Tl
Ile

Tie

110

rla 3

125
Val
140
E3ly
155
Ala
170
et

Fhe

24ah
Liew
260
Sar
275

Tyr ¢

287
Leu
303

mizsc_faatura
Incyke ID Ko:

Asn
5

5
Fis
20

cys

Phe

mat 2

Asn

e

Ala
Val
Tvr
Giv
val
The
Tyr
hrg

Ban

7472443001

Lenz

oys

Thr

Cys=
Ary
Trp
Ile
ASD
Tieu
Phe

Sax

arg

Leu &

Whr
Vai
Len

ala

Leb
cln
Bla
Gly

Tyr

Lieu
His
Val
Tys
cly
Ala
Arg
Her
ser
Thr
Asn

Ala

Val

Leu

Tt
Thr
Lla

Len

> Pro

Leu

115
Leua

Lau
145

Thr 2

1e0
asn
75
Thr
133
Tla
2es
b=k}
2230
Sar
233
Lan
250

Ley T

AEBE
Thr
28c
Iys

Fhe
310

Glu

Gly
Tyr
Al
hla
Toe
Rla

Leu

Thr
Fhe

Asp

> Val

Ile

Ty
Gly
TY5
Tvr

Thr

Leu

Ala

» Ala

1 val

wal

aAsn
Thr
(5%
Thr
The
Val
yx
Gly
Lys
rhe
Thr
1le

I’e

et

val

Met X

Hel

Val

Ala
Wal

Tyr

Cys
Asn
ala

Tho

128

225
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woo

Cys Al

Ila Fh

166742

215
5 Yal Lys Sax

a Ser His Tle
245
2 ¥et Tyr Leu
260

s Val val Sox

<210
«211x
<di2>
<213
<330>
ey
<223>

<406
Mt As
1

Thr &1
Tle de
Phe Le
ile Le
L=u T}

Mat Ty

275
o Lew Ile Tyr
250

306

17

245

IRT

Home sapiens

mize _feature
ineyte ID No:

1
n Lla Als Cln

5
¥ Bsn Gln Ile
23
r Mot Gly GIu
3a

n Gly Leu 8er
51
u Phe Leu Ile
65
= Tie Tla Teu
L3
¥ Phe Pha Ley
85

it S5ar Il Val

110

Arg Lys Tar Ile Sav

-1}
u Dec Val Gly
340

Zor Tyr Asp ArG Tyr

Cys Glu Pra Pro Alz L

155
e Met Thr Glu
178

a Sar 23ly Ala -

183
s Neu Pro Tyr
200

215

Ser Uhr ¢lu ket ala

Alz Pr

Thr va.

230
& Val Ser Tew
245
1 Ile Sln Met
260

Fer Thr Cys Qly Sar

275

Ser &ly Ile Phe Th

Glua Leu Asp Lys kHeb

290

108

Mat Lew Asn Pra Tle

v Gly

ala

Ser

Val 2

7472445001

Ser H

Ser
&l
Gin
Ile
Il
Arg
?ro

Fha

Val 2

Iie

His

asn

Tyr

aly
L
Phe
Tiew

Har

Leu I

Mel

Sar

Tyx

=yr

Slu
Val
Cys
Sar
&ln
Liys

Ser

Gly 3

ger

Thr

Esn T

Glu

I'ro
Teu
Thx
cln

Leu

Tea
Leu

AsT:

val
Pra
Phe

Ly

Val
53 R

Arg

13727

Lys
Fhe
avs

val

Ser

Rry

al

Gl
Val
Ry
Ala
His
Ihr
T

Pro

Iie
val

el

Leu
2o
Fhe
&lo

Leu

= Asn

Iie

Val

Asm I

Lau

Lys

> Ala

“he
iy

Law

Pro -

Lys

Ser

Esn

Gln

L
aly

His

Ala
Tyr
Phe

3er

Lys
*he
Thi
val

Asp

Ser

Ala T

Glu

“hr

Leu

285

> Lys

300
Pra
3.5
Lye
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320

GlY Ala Len Arg Lys Leu Val Gly RAre
335

Gln

<210% 18

211> 316

<312> PRT

«2i2» Homo sapliens

<220>

221> misc_feature

<233> Incytec ID No:

<40 18

Mek dlu A

1 5

Gly Tle Lou Bsn AEp
20

Ile Thyr Ila Len Tyr
25

Lau Lew ALs Il= Thr
L

Lew Dzu Leu Sly Cln
GRS

Val Val Thr Iro lys
80

Thr lle Ser Fae Gly

F4&7zd4sCD1

Len
Met

Lau

o= Thr

Ely

r.au

Li=n
Soer
Ala
Ala

p=b)

s Bla

Ala

<210
<211»
=212
<213

=220

T Phe

o His

Lau et

ig et
BT Scr

he Mot

Esn Ile I

o Lau

8
453
FET

Lo
val
Tle
Lo

Hiz

Tyr

o Tal

230
Leu

275
290
Leu
305

Heomo sapiens

Glu

Val

L GLu

Alz

Gly

T TYT

1y

Val

C¥s
Val

Thr

325

320

Lys Cys Pho Ber His ary
340 345

Gly
Lau
Sar
i His

¢ Lec

Asp
: Fhe
Ila
Lys

Pue

Asp T

Met

L4427

Fhe
Lesu
Asn
Mat

Lew

Pre

Lt
Thr

Laud

Ile

Cys

Thxr
Tl

Ser

Leuw
Law
Gly

Zhr

Met

His

Leu
Mt
Thy

@in

Ila

Alo

Pro
Thr
Val
Bla
Arg
xia
Lryg

Her

180

“ln

218
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<220+ wise I

<400

et
1
Gln

Trel),

ser
flis
val
Thr

Lau

His
Thr
Phe
Alnm

val

Iie
Ala
Ile

Ala

x Tyr

Gly

Arg
Gly
val

T

18
Lo

cys
Fre

Pha

* Tad

Gln

Eis

Lys L

As=p

i Val

Fro

2ro

2 Ty

Leu

s
Gly
The
Ala
val
His

GLy

» Lell

=il

747245102

Leu

Thr

Tent
Asp

Far

@lu

ser

1 Lea

Thy
“le

Fha

s Ala

val

ATg 2

val
Gly

val

Arg

Asn
Pl
Ley

Aszn

Sar
Il=

Fhe

Lys
Teu
Le
Leu

Hat

Glu
Val
Ala

Ile
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280
Arg
245
Uyr
290

Cys X

Lew

A=n f

Lan

Val T

Gly

Aprg Arg B

ly

Asy
380
Asn
395
Ila
414
@ly
423
Pro
444

ek

¢ His

Fle

Aen
wal
G.n
Thr
Fro

Lz

nsp

s Rla

rhe

wyr

Val
Gln
Thy
et
Slu

Ala

Leu

Asgn

Lys Ty

Teu
150
sar
175
T
e
Rep
208

A0

445

15127

Thr

Val

W

Tro T

The

Pra
Len
Ala
ils

aln

kil

1y
A

Ala

Rla
heu
ALa

Phe

Tieu
ala
Glu
Gly

Pro

Val
Asp
hr
Lys

Glw

=

Thr

Leua
cin
cln
Val

Pro

5 D

Val

3
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<21d= 24

<211> 322

<Z12> PR

«213» Home sapians

<220
=221> misc_featburs
«223> ILncyte ID Me:

<400= 20
Meb Esn Pro Glu Asn
1

cly Phe Pro Ber Sor
Lau Eab wal Thr ta
Ile ¥al Led Zer T

Phe Phe Lea Arg Asn
vzl val val Pro Tys
Thr Ils Ser Zhe Val
The Leua &ly Thr Thr
Asp Arg Tyvr Leu Ala
Mot BeEn Gly His val
Ala Cly Phe Leu Trp
Leu Fro Phie oys Sly
Sz Trp Pro Leu Lau

Iys Leu Val Ala Phe

Lew Rry Ala Pro Thr
23%¢
Cys hla Sex iz Leu
245
I_e Phe Leu Tyr Ile
260
Asn Tys Gly Aala Sar
275
Asn Pro Phe Ile Phe
290
Lew Arg Slu Ala Leu
305
Leu Arg Val Thr Sar
320

<2i0> 21

«213> 318

=21z PRT

<213+ Homo 2aplens
<220

221> misc_featurs
<223> Incyte IR No:

«4nos 21

W=t Asn Pre ila Asn His Ser &lo Vel A
1

5

7472436CDL

Trp M

His Lezu

Val Leu
Pxu RBen

Erg Leu

Ary W=t

Tal Ten !

Thar Leu
Gly Tp

Gl Arg

Gln

Ile

wval

Ber

Pro

Lys

47457

Val

“ln B

hla

Pro
Len

Pro

Cys

T

- Ala

Val
Gl
s

Lsn

Arg L

145
Thr
15C

Lep f

16/27

Leu
Gly
His
Lan

Lan

Th=

Fhe
wal
Lys
Ile

Lau

Ser
Thi
Val

hla

val
Zhe

Leul

Lau
Gry

Len

His
Len
kla

Fhe

Jla 31y Phe Val Tey Lei
10

(230)

Lew Leu
Ly 7
Latr Tl
et Tyr
Val Thr
Asp His
Y Phe
Her Leu

Thz Teu

- Trp Zen

. Ala Ser

Thr val

ser Thr
240

; Ser Ser

235
Len Nau

Lew Lew
288
€ln Ala

Mot Lys
315
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Gly Leu Sar ¢In Val

pas Ser Ala Val oyrx

ra Glo Lea Zls

Glu Lait Lea Kel Val

Paz Leuw Val ILcu Leu

Arg Bz 3is Ser Arg

Aa Ser His Tle Ala

Pro Leu His

w216
<211=
<212
213z

«220>
221>
«233>

EF]

1346

DHR

Heme sapiens

mizc_faatur
Insyle ID Ho:

Trp Giu Teu Brg Phe Val

Fhe Met Thy Val val Gly

Leu Asp #he
Rsp Leu Leun

Thr Gl Fcu

Pro Tou His
Lau ket Ala
Gln Ile Ala
Leu Asp Asn
Lys Leu Ala Cys Tor Asp
der asn Asn Gly Lou Val
Gly Ser Tyr Tkr Rla Leu
Gla Gly Arg Ser Lys Bla
Val val Tht Teuw Ile Pha
e Arg Thr Phe ¥ro

1le val Yhr Pro LNet
230

T Lys ©lu Val Tle Mebt
255

Tis Asp Dro Ile Gly Pro L
319

236482CE1

<a00%> 22

gaagoeogoag
stoggeagys
ggagecggca
ggangggaag
geothotegn
cgeccsatog
catgogeagas
aagackgabc
grzattaceg
gttack
GOUARD
acttrgtgat
accagagtac
gtattytbtt

tacegecugg
ggggcagoty
gqabteadaggic
gmageogocg
agrcoagc
agttgttgtet
yggtguatttg
aatclgtlac
ggaccehety

grattgaten”

ooaagcagke
atgagaagty
Lottazecea
catgagotbc

cilcoeggga
gagborcoag
ttgtggrtas
gecagasacy
ggteotttoty
gggcggattt
atccotghga
guragiooea
shyataatgg
tythottact
cucatastoy
aaaataghtta
attaganctyg
Lagaaattko

cgoacaguge
gegetgoaat
gagidacgiyg
goagbggeayg
cogagoTtoy
amacagtcoad
atgrgttuge
grzctactge
vateagtygrt
gagaccteet
acaagalcos
ecacetbgon
Ltttteottl
acktgoeaayt

17727

Pha Phe Thr
Asn Lev Lew
Thr 1hr Met
oys Tyr Ser
Ser Gly Asn
Pher Phe 2he

Wal ek 2la

Uyr Thr Leu o

Ala Sex Trp
Leu Thr ila

Fhe Tyr Oys

(231)
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Thy Pha Val T

Thr Leu et

Leu Val Mai

val Prc cys
Mel hsp Lys
Lew Rsn FXe

Ela Met Lys

Aggcgotgoy
cekgttgogec
greactogaa
cagegkeocoy
gtcooggeac
gtamantcan
tcteocatgase
ACAgACACE]
acaatgatal
aatctaagag
eragctocto
egaccanany
tgkatotgea
ttabrttige

tcaaazcaza
aqeagcogea
coakteotece
gotaggtaal
atgcaatgag
agtgiclkica
tggtageaty
gatccageotk
chgluyacta
aangasygatg
atatgggatg
Flootobgl b

850
k]
780
Bda
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actgeaabhe
ggygobLlttt
Cataatbttt
tattitaazt
batttgggal
acttoghagt
ggattghoet
agastaggas
Lototaatgt

<210> 23

<211 1446
212> DNA
«213» Eomo

chrRilbacay
ggttgtccta
gtsatastiL
zgrttigata
tgtclaygat
thattbgtgo
¢geaaatizea
gayagadaasa
tanganance

saplens

<2Zl> inlse_tembuze

~A71x» Ipaytas I7r Na:

=400> 21
gazRsggeans
#abklblcoage
ganobggabo
tgcoalozac
cgtoagaata
ghagbtgagn
tgcocaccaga
cavagaszig
toagacchbg
asghgaagea
agaecaggay
agtytttick

fcagelcact
gtagotagga
atggygttic
cggkbctecea
stikctitag
ctaastazge
conterbitt
agtgctekec
atakak :
sabamaztat
Agazaa

24

- 1483
LH&a
~<%13> Homo

220%

321> misc_
223> Tnoyke TD N

wA00x 24

cgagtggkttc
cthgoctaat
togatetott
azbaadaaat
tacitbacatt
gocabaacaa
tatoazatat
atiatigary
ctittboagt
tgtatooaca
eigrabbELl

agtootaagy
acatagbbaa
kagatgttit
acabeboteoo
gttageeceoe
agtbgaagag
attgcaghgg
Ecacatlaag
gattontbeoe
ytglctraca
gaegtggbgt
ttagcencta
ggazatthca

oF
t Etgagacaca

geazcchetyg
cLasaggons
accacabtgr
aagodgcbggsg
aaatcagane
atcthooeac
abergbhbyl
aaazctyetk
ghtgactaltty
toatatoeaa

saplens

featurs

toorgestaa
trbtotattt
gacckeatga
ageatztgat
gacaaaztaa
tattotwatt
tacgggagot
criakgetty
tytitattac
atgactanka

trcatocoat

tatattigag
ancttacaas
ctggzeoigal
ggtttttraa
tgtglgsaag
atgucagttte
gokgaaatet
atgaaatggl
Elazatay

ZEYGCEZOCRL

tgaacatiaa
atziccagga
cetetotett
atttetgace
ogteotoceona
cktbttygecta
tzcacggect
caasgoagse
cEggtgtett
gyutecaklac
thanaagtea
tgatgtbcat
cataaaatta
ytotezote
cctoccawgt
gigercaccac
coaggatggh
atlacaggoeg
acccaatagh
Lgoqaghbog
traklastsg
yattgoreac
aactclattc
tagacatait

28L6437CR1

goctoccgas
tragtaggga
tecgeocrace
tacaactath
coatkboogta
tageniaata
caatagaaat
ttetbcttaa
tyagaaghbog
ghongtggan
tggctanaza

Lymabgatta
cattocacte
Lyaaggazat
ttgottbtse
aszattagaz
totgrtagtht
ghgbteabega
Lgtttaciaa

gtgagatgat
aalkctggta
getgaccoct
baoatantge
geookgiiget
ttgaagytaae
gcacteakbtc
agggtotont
tgaygootoag
agagaktaaa
cagabuggnoe
ttttogeta

waaggkckge
greacoagye
Leaagtaatt
o

oAy lan
gat
Eyagocncs
cehaggnea
ggeatgasce
togaacchgacr
cbetaghaga
gragachgel
EEEETe R

22 Ees ggAac
tgggetgrce
fyggattack
qatgagacta
tatkbggatal
ateoliithet
caacaalatyg
aatctattag
cbgkeockgee
gtgeagigge
acaguagyat

18/27

takltttana
attctothty
ttosyaggte
teataaggta
coacgokgia
tugggactat
ttaaattggs
Likttatacte

totaghtaca
clgtkatyLg
cegecaghtt
coattggha
tbkctegigta
achtgagaata
cenkgaatge
cgtgtegaga
titectoatt
tyaaatazmat
noeooboage
atcocattag
attblcbtet
tagagbgead
cteoctgesko
trtbbgtatl
acctagtgat
“yccaagaoa
catoctogan
agoctarggt
stycalcacs
aatattttgt
tgtaclaatg
gataagaaac

tasaggeaty
cratgthgge
tatetgassa
tragtgtgaa
tgackietac
getgtatatt
aatcittlatb
chbitbtatga
aganaactys
Lazaagcasa
goagaagatg

(232)

POCTIUSOLAGETS

aagkbtacaly
taactitgat

300
360
Loz0

gt 1080

tktacaltta
ggtagctett
tratgtaget
ccatheaaas

gactizgane
Lgggltgageh
Lytettgbga
coosagaaat
gttgttcaca

aactcbtice

agtinatags
ctegagtcls

dagtasaagay

gaaataaca:
slLocagons
qtgoceatat
Loctibleto
tggeacgate
agoceckocoaa
Trhagougag
caacooacet
aggletgoal
toggcageany
trgeeatact
ckEtcaigte
goktaccooa

teattlgrat
[<F EEEL T

tgeoacoaty
aaggatggle
baaamtitta
groatattit
tyacazaata
Egecaagelbcl
Caccacanas
cacatbtata
tatlotoage
tgtgtetter
aanganaata

1140
lano
1260
L1120
1348
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caatceockga
EVEtELELLE
atagaaatas
Etaagootgl
gitcasgroaa
cochorgagya
cctgggasac
aaaacatate
caacggoaca
tyceaaggot
tagtakostc
yrasaktoggta
gooidagooeb
cebeatzttg
25
1435
CNE
Haute

mise

25

caacatcaga
gegyeagagy
coagaggabg
CEUAgIRION
tocattotys
cacagyrety
aragotoggy
actgcucgac
Tmbcatgcog
oesgogeen
cgguategec
ciogogoocn
agegetatacs
cctggrtgyy
cgeLatecty
gRJgCocooa
ttecabottg
gorggcogty
cheadogogsg
yGehracooo
cratogaagt
ggractettg
tacagaacay
gagtbtatcte

<210 Z6

<A1l 247
<312 DEn
~213> Homo

<220»

sagakcabya
cattackgta
arntaggot®
aaktccagca
mboaggagge
acasgatbct
gtotgeakta
tagtgrebge
glecktgele
tobeekggoo
etebEtthge
caglckogge
ctoaaglaan
tehhatgoee

saplens

JLeature
Ineyte 240 We:

gtracaygcca
agasagacag
geagoriggy
ROGGRCARIER

catotasaie
aacgcoreay

gogctohacs
ctgggectgs
Lguegogred
geacttggee
roclghgoe
gatoygoo
ggeetegrgc

o

cogoogoloo
ggccaatthy
cgoggaag
Licetgtacg
geactbgocty
raatgeocioe
acoocagagt
tactgageay

sapiens

<221 misc_feabture

<2233> Incyte ID No:

<400 26

ctaggttcaa
goggoocaky
Llacsactac
cqacgoogbg
gbtggtgote
cacgbtytons
getcaogety

ggcagegags
gagtagggya
accggcaage
gtybgeotgg
ggacgeoant
gatctgctay
aaacigtacs

agaagatete
ckesokgolh
acatagasag
ckttygaggn
cogigaaaigg
atogttacab
gyktebbeck
ataggtthce
atgtttigga
teatgkoaga
gbyigtoaty
Loactgcaac
buugabtaca
Azt

12BYUBR4CREL

gtaccatcte
cacteakect
crtoggages
TUAqCELFATY
crAagegeny
aagtegeany
grasvggegc
rggoysaact
tFgocgeace

cgeayoaene
cokkbooggeos
cebacgoogy
GeggyTeccy
ggoeckogrot
cageetgoty
cegaagegge
gocigotgea
gaoatghgoy
agagacceooc
tggcaggagy
dagaandgay

TOEEOS0CEL

ctgegggtagy
Egotgoggeos
toegoggboc
cgytgiycgr
cgogottoez
caggegLcge
crgegeteby

aatcagacaz
ctalgagblt
annoctayge
coyaggouag
caactgagea
Etcagtttge
cegtagrtet
aathobighe
gtganagyag
tacagotock
ggghitogea
choogoctec
aucakyg

cyacagdgye
tgeazeecke
aochoctgyy
zcagutgaty
ghoaaagoecty
“roytiggyy
getgotaghs
ghgogtegty
Joogcceogd
cbeegeeyget
coteako
oty toy

acagoacact
getokbgaoee

actocgotoy
grccgggaggc
gotgenttat
Lytcacetiyg
grygoesoghg
ggddtgoast
agagegge ot

o
dautggbhtac

cgeacgacoa
ggegeegyty
gogckaccag
cttratcgig
falefnl dololal-1 4]
vhtazgoogee
gt teygcacgy

19727

aseacccoat
aazliiollt
ttitggecay
cygmaloatct
gggrtcoatg
tgatacttoa
totbacetiy
cesacchgag
cllyaaggic
zachteoooang
cthgttgene
(=% Lcaaq
actaagggas

Lgagttyety
zatgygeckg
cagoecaatbga
gasakcctge
agageeoann
trgatectyg
gtggkartye
qacctgetyy
etggrgeegeg
chigotgotyy
gtgoacooge
gecgogyeyy
goteotgato
etgatggoat
gtggogoghc
gactotohyy
AagUegaece
ggotgogogt
gtcgaelast

cgotiggoac ©

aeyoaagoct
goootaqges
goaraccagg
atggaggets

gggegeagac
agegayggtca
coggokgoag
chagagaate
tteotgetoe
aavatcclac
Gagggagyce

(233)

POCTIUSOLAGETS

agoagatttt 720
tacacticans 780
goatogtgge £40
gaggloagga 290
ggasagacas 980
gtbaaagtat 1620
crbgtuaasc 1080
gaatggasay 1140
atgbgagett 1200
cageriacta 1260
aggetggagt 1220
Lygatlbckbtol 128D
guagoocact 1440

1463

gagebguget SC

ceaaygceee 120
gytgagegge 180
ageobttagge 240
Lagoragetie 200
cagebgtegs 260
geacycoggy 420
aggesgaate 480
tgegeotagy 40
soigencdct 620
tgoggrooagy 660
gactaclyag 720
gobtgetogat
togogetgoe
gogckoenct
atagcogect
tgaccocage
grobygegas

zgect 1200
ggeacecgeg w260
cttatgagge 1320
vycoacctiga 1384
atoca 1435

chiggugegs 60

toghectygea 120
geatgogoge 1840
tagoegtgtt 240
Lyggearcet 300
tgteggpges 360
Letbegtgge 420
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actuuctgeg
Gogragadoy
ctggggogbyg
cnbggacgct
geteogoetia
gghacgegoe

gogoeckggts
qgegngegeg
aagotteags
cacaggeuge
ckgacacoct
agyaatbyt
tztgeagega
gacglitotgo
tgaczaacya
torgatgbya
ddaatggcat
cgetgctyyt
aggagtagks
AFELYgFAYe
aggtgkctby
gapcoasagg
atbtragagg
caaggacaat
ctatckgeta

<210= 27
<21i> 1%8%
<212> DCNA

trestgctga
auagegoeeq
tegeigotac
tgotceaciy
gtoggeatac
aavgegogge
CECRAToCgs
geatglbgay
Lagtectol
azicoatoa
tgotgoggac
gotgaggob
guctoggags
coogghgoac
UOgTCrACTA
aggaaagoea
cacocracaa
ttgggaacac
cagagatggh
gotgagacot
qegcaasggc
gtgcctyaag
CoCgsaggac
catagaaget
Lggooiooal
aaczatgaly
cagoaganag
gecazggtg
ataraskbttc

grotoctygo
Lotecaghog
Ecoggotast
beltgoogot
Eyggecgetat

gocoactekl
Foectgragae
retaocaeget
gccactoctyg
cogggygect
getiatagoe
scacagecygc
clgkoticae
goonaagatg
tqtgaacaaa
AgAsABGRAT
gatggregre
ctotcetgog
cotgaggaty
caggaacyga
cktotoguts
totaagoaga
gggaggktga
gagatlecas
aatbactyay
gggeacccec
thttttattt

=213> Nome saplens

=220>
<221y misc_featurae

«223% Incyte ID KNo:

w400 27

gectoageaa
gaggacat iy
aagtaceigg
gtggcchacg
acagageagt
gtggbagueo
aguaagglica
agracetgok
zaggortiac
coagbtoett
gocaziaace
gaacccattg
coacctyagy
cactaokbgea
catgigatgh
Bagasacach

caaayggyaas
cacacaanat
tetatthgea
thttechith
Tggggteetc
gtttegatty

tggeggange
tyogorceot
ackbigyocas
ctogtgtaco
asztbtgacat
tzbitgoect
tecgoacraa
atancceott
bgageaighag
cobtoagugt
tostycecac
togacgatgag
cagdgasags
gangcigtag
gaaaactaaa
gugaggcaca
gyggcigaat
astgctgage
vagagcotcotyg
tggagalttt
glggootage
ttattattge
cacteiotta
agatetttcet
Ltibkrseeg
gartygeceac
cggticehtc

5376785CBL

tcckoooeoa
ctgcetoooa
citcatooty
caagesacty
gaggegeans
cigehtggtbe
crabycoele
catatactge
teaaagaccl

ttayesgacy
gagectatto
gactettgza
aggcaccace
geagectgta
cakicaacty
akceocgazyg
cttgraacay
talgoctoac
aatatcoaga
cacttagaaa
toocakeoat
togtgtgtyt
gagaagtgga
aactobbogy
akghgoatto

categeyctg
geagegeang
gocagegohg
clacgoeaag
ckgtgeacte
acgaecewgg

> chtgotycoe

acoge

oggeagagac
gugrogetge
coagogogan

cagteggana,
gacaasza

Leggtdatoa
agggqaagase
AAFACTARAR
maahghrocs
gagggagaat

claaguooay
gaattoagty
aaatilygact
ttaanoaana

gactbooatg
ctotacates
togokgtoia
nagaageagn
cococtomack
tactttgech
Lggrtgzacy
falal gonte
gadangaato
caghotygga
tooggeagay
toacacatga
ttoetagyaa
zackasacat
Lotetgogga
catecatebg

gagacckaaa ©

qlacacagge
ttEotggagt
Laagaaagga
asktcagaaa
ttytgataac
gartgtgbge
aaktctbege
cctoactaty
agecctcece

20027

T gooctastte

gagoycarco
ctggegatgg
ggctggaaktt
geotacghge
tacgogogea
aclyeganga
acgctoageg
Ligetegacy
ctygyactay
gacctgagas
crgagtggck
clpeceoegy
gggetggaca
gtalcagaar
gactigttet
agatgoaggg
abetgbtgoee
aataatggag
Letotgasga
gaassgcall
argbgtiota
gggacgagas
cilegotttl

taayagtyga
clgpgagacl
aananaaa

Lgococotact
atatgaliog
ceatcaagat

ctacgtect
Lecackgght
sgaacttoag
aggsggacag
atggocagay
agacadacet
agaglaggag
tettongagh
actgbocags
gkgttoakaa

saotgggoca
ccaact Lggg
goacacschb
atctgtyasac
abgiygrycat
theglatice
aaagetegio
ttaggttacy

o
<G

(234)

POCTIUSOLAGETS

Leaccatangs 480
cagoegagyge 540
goekggykeg 00
tcthorgogs 660
tctactgora 720
coacetegas Y80
tygtgetacl 840
tggogh T 900
ceatgyccaz 940
asgagetect 1020
cceagoagks 1080
goctigatgy 1140
acagoggrke 1200
cygetgeaya 1380
tttcacataz 13240
gaaatglabt 1380
teglguaatt 1440
atgattcoay 16500
ggtagtgact 1560
bteaggatgag 14620
agaaatgoag 1680
aagongstga 1740
gekobgagty 1800
aggtgatcac 18606
gggoelbygzact 1920
ttotagatag 1980

atasag t 2G40
cegocagatc 2100
2147

cotoitabay
catcatolot
cgatytgacc
gtegatgetg
cohockgior
gecabgage
gathgagota
coctor 3
gquotaoooth
gteareiygty
gggtochobet
getggaaac

ctectageeon
aktouzakol
JURCASSYTE
gotgontbac
Falotgaiga
coggleayes |
tgafgaatca 13
LEkccttazan -

cacatacaca 1°
atgetgtgge 13
gaccrtbtbt
coogagygltly
aocteccaag
atgygucack
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Faceggptog cooygyesava Latbyccoyy

agaagacccoy gggbitetos
gtgaeoecktteg vhtgattces
bttcacgyeg cgbigageea
ctiboaeabt cavgotiogge

cogoce aaggethotg

ag
aggattygcc

<216
<211
=212
«213s
<220
=221
©223>

<40

28

Homo Sapians

mizsc_fazturs

ceogagtgtl
acctbgeett

3
acgaccoagt

Incyte TD No: 30827430B1

28

atggacagbe Leaacvaasc aagaghgact
eggotgetyr aRantgetgtt
qgggazoatco boakoatozt
Efcticebyga groaabebgto
atgtiggady gttbgetbbts
clictlsttce Lacatctett
gatogttacg tggolatotg
kEgtatacage bhgbettege
thollgacta thoghctace
gtgcctatby tlolbeaagos

ac

atagty gaaceatcteo

atcokggitt cickbegasa

Taggoas

ot toatagtggs

ccagacacca goettehosat
Ltyctgaalys ecttuathbla
cLcaggeoaga gocaaghbth

=210
<

=
<220

<.
<223%

=400

Home sapilens

misc_feature

ttteatggos
tgecacaghe
ckltatbgas
ajaasgaaay
Lgectghgoc
cactccacke
totetgatbty
Ltaciglage
ggootgoaca
cototonkgt
azackoage
tgeaeton
tgacaaggeg
cacclEgagy
tbtcocgaan

Ineylte ID No: T4TI361CEL

18

atugdagach guastaacag
gyactggant akgttcatto
Litaltgggta atgttaccac
atgtabtact tialbbbecst
ceocaccatge chgotghght
acktoagoctyt feokleoatoca
gontbigace gttbbgbige
agtgtacklty goaaamkigy
acaccktlye tactgagaca
tgbttgcace agyakgtict
gugettigby tagteabige
ghtkckyakte ttamtacigh
zacacabgty taktcccatat
teaatgetee ategebbiyg
atctocckte ttetboeocce
attcgtclag gaatictoca

w2ll»
“2Alx
<Al
=213

30
07

R EY

Hemo sapiens

kgatgohghe
ttggcteoton
actghkotgto
sttagcayty
atggttzgat
casatbcaca
tatctgooat
tttggoabgh
ctabrackac
amgakbtatco
dacactagyt
gotggaktatt
ctotatggtg
gaagcatety
agkcottaac
caag-ihgle

patiagotok
AGCYCCRG TG
aggogentte
fgqoggecacks
QCCAYACTE]
gacagtooas

gaaktitglct
ttetocagoca
tttactocraza
abtetgecach
accathhoct
gagatchite
cactaveona
gyuggtacty
cocazealta
gatacatace
Etoctagroyg
gaagggoge
bLtgamecat
gtgtcbkghet
anlgaggace
teatabacat

yagcooiatab
atcobetiat
atttgyatag
aatgacclyy

gctocagaga b

Licctgoagt
ceastyeact
thgotacgaa
tgcoabaggoa
tgtacagsato
grggabbcaa
goakekeghy
otbatctict
tocteseatay
zctatigtab
chaaguacys

21427

ehbggoatit
stlgygtecto
cooaRgagty
tthettecac
gogghacett
aggatgacct

teligggact
ctrkatatgat
gtcbocatac
catubgtoac
Thyncaashy
tgolgateal
abtgtgakgaa
tteacteoact
ttgazageta
toacaggsaant

gtaterhaeat
totacasngt
Lansaagbye
2a

ttetoetgay
gtettgeata
aateoctobot
gyalyteoot

acoegaccal
gothggeagt
abgoocicte
coaggacoan
ktertoatact
aagagemgek
thgbgooagt
Teecacatect
atagkgteng
goktktas

(235)

POCTIUSOLAGETS

ctatagbgta
agattilbelt
tgtgegygga
cretgtater
toccoaoguot
yhaccogaga

caclyuteas

aacgeobtitca 1
coocaigtat o

tubgoctaag

cakbeatacay 3

tgtggegtat
catgagaghtc
agygeagace
Lgtuyat
ettty

n
s

Ele

- ctataiggbe
t gtetacakbge

statactoogy

ggicaceoct

calgragoag

gggtbbtect
nttggtagea
ccakcageooe
gretazactt
tgcttgctat

. gotggorakyg

cetoaceaac
tgtacttece
teoacgootic
cagtatttat
tetttcrrak
azaggeacte
tattgogaty
catyggcagac
aacaaagcag

1GEQ
iTan
1206
lag0
1920
198G
1888

&0

120
Lac
240
300
360
420
480
540
600
550
720
780
&40
ata
943

JP 2004-507212 A 2004.3.11



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

WO 01766742

<320
<23)> mise_fealure

<233 Ineyre T No: 7472363CE]

<40 30
algabteatg gngyagatac
acceiealgy ataacgtbgs
dtggaantoy cuagagasat
aakcicacyga caaaaggtcl
gtbtaccity tggettiget
actctoogay agaaeatytt
trkgeaacct cbtghgockeg
tatggagett gltotggocca
gichtackgg ctatgyettt
acoatobbge cakcectagt
favtiacae Ttoecalygt
atagoccats cotactghga
atcanlggta tobataogoct
ggeatetogt atgiitacat
ctaaaagaoe tuagoacygny
Focagtettes ctitecttac
cthgttgeaa atctcokattt
aggactalac agattogsga

210> 31

<2ll> 1G0T

<312» pAA

<213> Homo Sapiens

<220
misc_faature

<406 31

astgtgattt ggansaatat
cotzattgya atcotagyte
Egtitaccbt ghggeiityc
gaetebengy gagocnabgh
Lleltgrasee totghgeooke
cbatgyaget tgighg
ggtocttackg gotatg
aazcateltyg acaton
tttacttaca abtocoatdd
aatageceat toctactghy
Eatcaatygt akctatgoge
tggeatcbog tatgtttoca
geotaaaacce chaagoacgh
ttoaglelio teotttopkla
trtzghbtgoe matotchaks
doggaccaaa cagattogag
coatgtizbt thactaacug

T

<310= 3Z

«211= 1065

212> DNA

«213> Some saplens

220>
<221> misc_feature

aaacatcasc
guggttoaszg
graattagan
goaagackhc
Quucgabgoe

acttecty

catgetgaort
agatgttbcty

tyacegtiat

gttggtagge
<ktatckkale
geacakggge

tttigtaghl
Leloegtyet
tggegctear
toalogattt

vattakocca
qegagtgote

= Ineyte IR Jo: TA72384CEX

titatoacas
tagaazgat Ll
goraatge
totacttact
geakgetagy
agaktgtlbicl
tigacogtia

ageaca ggy
ttEbtgiagh
rtetoogtya
gtggegokboa
cicatcgakt
tgattatoon
agogaghlgs
cilbgatoct

<223% Incyta ID No: 7472434C31

460> 32

atgaggtoee kgaaagoagy
ggaatactty megcbggeot
ggtoacshag gagagascac
gavcyracet coacoagakt
Ecatttetse bacazagoas

gugcargeag
tlocgyagyn

tatyggaggeo

attascogos
actteagbgg
gEgaznoaty
cacabtgkoga
aceattobge
goeatt
atcttctgst
atceebgoct
gragocakat
acztagrakogl
Lavogretac
at anaat
Ectttolitg
grotbooges
griggagtea

gtttggazga
aggaagrage
Hagatgghac
teicegggoe
fagteatcaa

attgn

tecactogeat
grgetocact
goaktgtaat
cetlitgtea
tgreatgtyg
tictgapoct
tocoatcaca

cochototaa
tatgttttia

cangageata
ceacabytyg
caccatbelg

ggecabhekt %
tateticlygy <

gatcontges
tgtggecaks
cattagcakg

> chacogeota

aatbgcazas
ttebbtoths
tgtetboogs
cgtkggagke
Lgoacascaa
acretetato
ckakgtelic
vetataazgn

actgictatg
daaglgagadg
acogotoaat

accocatcat
ctazaaaata

thtoacocay
atctaedgys
chagbeatoa

foobbthote
thgtectys
gtichgaace
atecaatene
atcbotghzt
aktaccaggit
azccocaton
actaazaaak

tageagguga
cageboigoa
ctgoazaget
gtuipgacatc

: betcacteat

(236)

POCTIUSOLAGETS

ageoccatbtac
tgragataby
tgaatygetys
tbboigotot 2
ggtagascay
ttrggecete

cgagattaas

ggrleaceta
aaazattogt

ggtgckoatt 7

Lgatgotesy
crtatatoeot
cattoacatt

a

teacattiti

tiatggogty
1

crtietynta L

aggbagaacs 1

atthg

aoge
5 thogleocogh

agucteacat 54

gazatabiog
Lygybgeteat
atgatgeten
totatabece
acaticacak
“Etatdgggt
aagactotba

gcaagacHca
Lygogatgoa
ggteacoant
atkgkcagla
gracakctge

64
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ggcacckoot
toctieaoty
akgotoetoy
cocagagetcs
tttyocnact
akraactact
tug

Fgooig
Cycaaagoc
"

gAggLyanay
cactgetach

«210> 33
BE3
- DA
Heme

400> 23

atggazaany
CasCGagHgT
ctggycaaty
tactteottes
ctggboctag
cagatggeas
tthgatsgeol
gootacatyge
acatccottgg
cagaliclyy
gagatgacga
Licatcekbza
acetgototyg
gggaagccta
ateccorkel
Azcaaggatg
teg

=219 34

<21lx 1141
<225 IR
<213> Homo

=226
<227 misc

=220

<221 unsur

122> 545,

283> &, Y,

<&£GO= 34

altgaactete
coragactas
2gaadAggry
ggamatrant
cagritoccoe
dacatgatoz
agtRatotys
asattbgtgt
Erectigttt
gtignentet

i £
«223» Incyke ID Mo:

cotbigigee
gstulgeoct
=t fs}

toctatgagat
rattuaakgot
zeottiteoat
tetccaccig
tgtacticaa
agattgtgas
etgcogtect
gotgoeootot

sapions

feature

cyte 1D No:

ceantgagac
Lggaaaagac
gggtooteat
badiaganaat,
aeaqel bbb
Letonkttge
atgtogoeat
clalgdectge
cAagcteagoet
clgliciaaa
atytgatett
toacsatecs
coprccicac
egtataagaa
Lotalogagh
tgaagueigo

saplens

EUTe

e
547
<,

aamncgaacc
gcagadtaga
cagaacoaag
ctacagigac
totttotoot
ciotaatitg
cacbeatgua
cagagadnan
tlgtocattge
goraceotot

Loteatyoeta
gcagalkytac
akbatgacogn
facetioatry
gkorateeth
abtggeagtg
ggecacagoe
cotygtoigos
ckoageocac
ATCCAAFHCL
goooetogety
aactetgoetg
geoeetgtos

T47243508B1

cloonoighg
atksttogty

cagckectgg
goortiolyh
ghttggecekbgh

gaggatacee
cukggligate
ctocatygaa
ggtyacecoy
tgbgaggaga

74'724380R1

g, or other

azccaAnact
anczbtagay
agatctoagy
agagbicarl
cttectegog
tetgaactet
toesbgotac
cakcatetos
tgagkgttac
gotebscaaes

gacaablbon
chtgaccotay
ratgtogeta
cagatogoag
gkelgooacs
aranaactygg
gloctgacas
electlagag
cgeacadtyn
zaggaleoca
saceoeabon
afadgagyrt
goebggeaktag

atgggslice
cteatootgn
abtcctigact

J gacatcbgol

ganacoatct
acagagtycl
ctragghact
geeatbggty
guagacaabeg
gotygacattt
ceguthebyt
teagabyagy
globtotacg
GragacaRay
akgeteasco
ckgclgagas

o

cockacaaga
zransegasa
tggeotecea
cicaagyght
atctaottgr
cagctgeaca
tectoogton
CasgSaANOat
atgelgacag
abcatiaigt

2327

Lyguaacaca
cgokgagate
Eolgeoagoe
egotgagoty
Eoocokiety
cobgtdugea
Lggeesacat
taceccteige
Eggtgghtie
aoglygalaa
Lttacageook
tgeteboong
gotag

ttckoctgag
tgatgtacat
cgeotgsa
teactaccle
cottohboage
cteolyay
aegtgateat
gtgotgobte
rcatcancoa
acatcastgt
toatekettt

Fgagraaasa

ccateateta
caazaggoht

atamactigga
grazecantoc
cooagaggey
Tascgaagag
teaccategh
ceoocatgta
Ttaccockaz
geatigteas
tgatggeota
cicatoacac

(237)

POCTIUSOLAGETS

gaggzecatt
azcggaghye
gulklagytac
GEIgENArGe
Eogoccacgto
catctocote
cbbgoteate
Lycagycogy
ELataggace
gactgbegen
gaugaatgea
gaaageator

gotctotgoe
sglgateot

cacgeeasty
shoagto

ctgbgotyts
catgatggea

gagcangget:
cotggbacac
vktcacctgh
catcageaty
cteckatgue
goickkcleo

pvd

360
420
£4:1
540
BLE
6aa
Ti0
780
840
599
134
10240
1HES

cacteoantoaa

aggaalaaan
agataanage
aatgyctgcn
agoagacosc
ggggaacety
ctactbiote
gatgetgyty
tokaettc
yacugobat
chgeotgoty
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crggtaggckg
ttaaaactgc
atgasgolgh
ticaacatea
atcchlogooa
cibgagueg
ateagttoot
ttgaatorooc
crgaggygta

35
333

<220
<221> misc_foatnra
«22% Incyte 1D HMo:

400> 35
atggoagooa
ggachgogga
EeREss (11e (=4
Licobktita
ctgatgagtL
tottettet
cgctacghay
stgoloctt
ageateatga
citooteken
rhogtygety
ctekocagea
mgtkcccaca
neetttteca
gteceogtgh
agyaygaacth

<2il> 36
<211 338
<212 DNA
«213> loms

<220

«221> mise_

toglotucgs
cobabtgtda
cocbgototay
tugtoacgag
tocagcaccac
Toguaatgtt
tgaccoRgga
taatctacar
tottitg

BapLEns

amsactabbe
tezeochott
tgataacoes

azabetatzt o
Chcasg ga

Etc
gobbenhigt
suatangtas
tottggguge
accbigacett
bbgagebsto
Ebgacseh
(54 cacaa
v gragl
Lootgoceat
Lasacceath
Laggcagran

Saplens

feature

catocguacla
goacdtcate
caactatgak
cttaacagtt
agesycyaga
chatggatca
gastgignce
cotganggaan
&

F4T2433CB1

tytyravagag
atbootgtbt
gatsgggcly

grotobgog
coaastgbty
~tatyggoakg
ctgtgekbgac

a
S
s
P iEr}
o
Y
Exl
b

tictocklite
eyagraaggy
astctatageo
astcllitot

<223 Incyte ID Nao: 7472440081

<430> 36

atggotgoty
segggagtos
gegraceTgy
cttecetek
atgelgatoa
ctettertek
gmecgeotaty
lgtrttclee
goghgcatga
atccklooco
gtigbtytag
attctoieca
tgeagyetean
asacooitil
gtaggtgesca
clasagazana

<210= 37
211> 345
<213 IR

agaattecke
agatoroe
gettgataac
stascttgto
gettbglicht
tteenbtatt
Lguceoatcety
tittgttogg
tggatgtgac
ttekygagte
gusktgakat
Gontortons
azabtaattge
ctebittage
tgctcaacce
tetEgaacas

sttcgrgaca
cktectg
cotgataady
citaatagak
aaagaagadc
tgthatotst
taaccencty
tokekatycg
cthekbgrgeo
tgottgoace
togtgtucce
cabtantben
agbttotety
talyaaccag
attaaltbat
asatgeabic

abtggrtoca
agteactact
gLlgagatya
ctigbtiott
tooamageock
artgoatica
totgbgroet
amgoaAg Lz

tobatcatey
ctgaottech

sactoiraco

toetteatce
bacacagtos
Jggurtgoto
aaccbighes
Ecttacatga
gtomctghot
gaRggoaggt
Eriggitctg
Azagtgtoct
tLgaggasca
(20

cagktitatce
Lttotagget
ctoaactobo
tergetate
ageakeioct
gagtootton
thegtacatoy
abygggttty
sataaccttg
agcacehatg
acagiracca
aCgIagUgon,
crerttgagt
ggcaaggigt
mfrectoagya
tactgs

24/27

caatugazac
tetgtgacat
cagbetbhokt
acacctioab
teagecacctg
tgtackiaaa
acaccacggh
agctgengt

anggabiasa
zcasggteas
tgoacactos
ataccatoan
sagglgtal
tgtcaguoatb
ceabgtetby
gggcoatggs
atcattbeab
atgagrohgok
Lhalitoila
Coaaagoctt
whgetticat
cecighiota
aggatgrtoaa

tegoaggetc
Lesacatgat
asttgcacac
ccagtgroat
acgoagoaty
tectgtoate
tzaccatgte
rlggggecat
trancoacta,
Lonatgaget
kteticatlie
JgTecaRsge
eaggagcatt
ctrocotakt
ataagygacygt

(238)

POCTIUSOLAGETS

tagooboento
ceteedtote
tteggelgaa
tatetecage
cagcteczac
accckorana
zatecocoatg
goagasuacy

coacoageoy
cotagyiogus
cakbgtacttc
Toccaanatd
gaclcagete
gucataloan
craggogtat
coacacagga
gtgtgacate
ggtotttath
tyvockoals
tagractige
qietckoaan
tapcataata
agttgoacty

aactygacoaa
cackglggtg
coctatghac
cactotcada
tatgachoag
aatggegkat
tocacaguty
ggcocacasa
catgtghgac
tgtaglettt
ckaktgelete

ctteageace 7

catgtazota
clalaccact

rramagtigot

B&0
20
ra0

€0

120
180
Z40
agc
380
430
480
540
507
GEDR
ARG
i-1¢)
240G
a0
233

&0

120
18%
240
300
360
420
480
5473
&00
(134

TBO
840
a0t
356
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<213 Home

<220

<221> mice_ =]
«223» Incyte ID Ho:

=400> 37

Anygooaaga
cocaaatbgy
ggzaatgtgg
ktectbockga
atcctagcca
Ltotlbliat
gategotaty
tuctggance
acttgracet
¢teccacann
Egoca
ealcnRga
Egtgectete
cezaghgues
gToatooecy
ttoaganagy

<210> 38

- 10an
TN
Homs

=400 3@

stgaatgcay
tcazatgtte
SLgtooaagt
a ] A el
ateiboctay
goagante t
agljaaaacca
tutacagagh
cacctgtactk
Luygceagiyg
Lrgggacaga
taeatagaca
goeoectgicl
cagbtctbaogus
ghiectortet
gaschygata
atitabageh
tgebbooote

<210= 23

<211> 951
<212= DNp
<313> Homo

<220>

saplens

featur

ataatotoac
agathecest
guatgattat
gecaectote
cablggozac
teaccatety
ctogoeatbeg
tegtgglogg
teaceclete
tgutgaaget
alttigtgal
coabithgan
acatcactge
caggoazatoe
Lactyaascs
togckaggag

gap.

nisc_feature
Ineyle I No:

choanagsca
ttactbgtan
bhatobbeot
Eeatcabtia
atbstogoct
gbttctetac
bttetittia
Fogege iy
actctaccat
aggoackogt
atataaicaa
ctiacageac
cocegatict
aagygagact
atgggtoagy
aasigatatc
tgaggzacaa
ztaggsagte

o

sapiens

<231 mis¢_feature

<223» Incyte I No:

<4Q0= 32

atgyagotat
agtggykcte
agrartgycy
etectygetby

ggaactteac
ctgaactget
tackgetcot
gycagekaete

7472443CB1

cagaghaace
ctteecgyte
gitaatccaa
cctgetggat
aggcaaaacg
tgcaggraca
caacecacty
agcctakglc
ckbckghbaag
tgeotgoagt
tEtggoeaat
agtgaagbet
tgtggecett
tobggaggaa
Lotgatetac
asTocagyty

74724457B1

traksotaag
aeaYGeAdas
guytetlica
totgntgace
teacacicoc
tegrcatigra
tgggtytaty
gaoautgaky
catgacacan
gtoEbtzgta
tcackackil
agaaatygee
tggthettat
caaFgckbtt

agatgtoaas
a

F4TAEAGCEL

chtggyangt
chgtygotaca
ggckatcace
Lecteoatgmac

gaattcatte
Etkotgagtt
gbagatgtes
goctgktaca
gteoatcteet
gaglyethia
ctetabagog
tgiuoggtgt
gacaaboaaz
gacacagear
goorooglhoa

toagghagoa o

btottbyrmag
g=casagbog
egclbasngaa
tacctgagea

cgaadtanty
atatcaztgd
caggackige
rhoctbggae

acacagataz
teckatgaas
cgaghtytotc
gataccaget
totgaaccte
atrEttican
tggaatatkta
kooacreghy
tacatdogan
aczgegatga
ggaggetetca

agettoaklt
abtacaates
abggaageec
stectghtoa

25/2%

toataggett
tetacctagt
aactoctacac
cotcagheat
acgyccacty
tgchageoagt
tugeeatygsa
caggagoeat
tasactbekt
Acabegagat
tonigak=te
CCEAYAC
ceattakebt
tgtetgbett
acsangatge
tytay

Cagrancayy
gogaagnasa
agacocaygal
avczgoiest
tecttagaasn
tggtienell
tkgtotttoh
ggkatgtgye
tokggotote
ttackttoca
chbgooolook
tgggegtoat
tetocactgh
gokoreatol
ORAATLACA;
ctocaat
goaasctagt

tagtggguat
tatmcttgrt
ggetacacarn
catotgttgt

(239)

POCTIUSOLAGETS

tatggaceae
cacecttett
cocaakgbac
caccconoag
tgoctyocaag
galygeohal
Leocagyeto
cctgogtace
cibckytgae
Etgteaboate
atcbgete
thtictecaca
catgtatety
ciatacsgtg
KABAYRCTY

ELEERETERAY
cedaacattt
cchy
watzgtbclbe
toteteoctht

cttcageteo
totteectas
gaagotgyct
antockbeoty
tatecagaby

tattghlgtt
gantacanas
gaaccorata
toggayasag

tobguatyrnc
ggecctoate
gooeatgtas
cactccoaag

(14

121
184
240
300
360
%30
480
540
£00
BHE
720
TFEC
a4n
890
945

60
120

240
200
38U
420
480
546
600
660
720

BAL
aen
9640
1629
1042

&

120
=82
2490
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geocoktgegg
atgiteotgy
groagatatg
Toelagetoa
ghgtatasca
aloccacact
gtyataugty
aitchackaa
tgcketheco
ttgeeragtt
ghteacteoeag
Elgrugaggy

40
L3835
A
Boro

<400= 40

atggazggca
Frgaacagea
gocctpeace
ctecteschy
catcgtocca
gebabtgtac
geetghstan
acactoatgg
atgacecacn
tcackttoes
facabolick
vagebggtca
acchockatyg
aatgoottet
acctbeattt
tacavtotoa
zaggeageat
catacaaacty
gagerecaby
Eggaggta
vacascliazn
atoepgoabe
cityatgaagg
aatgetiice

=21C> 41

<211 572
<212» DKE
=2135> Hemo

<2202

<221l» nisc
=223> Incyle ID No:

=400 41

aktgaacccokg
cacchcatac
ggoaagerys
ttetkootge
atgoligtoy
beckacctel
wyategikace
tglloooaas
gtockeatgg

actttetgeg
cactyacnat
tggccatbrg
bgglggucas
tgcactateoc
Lgotgaamat
tgacocttoot
ctgtgatboos
Acctgactgt
eckiceacay
coctgastoc
Locigggaas

sa

micc_feature
Znocyte ID Ho:

cattagatbe
aggaastdea
ROCCACCADA
tbtotgoaan
Lgtgottgth
ceazgalpot
boeaactath
sttalygaccg
gagtotgtaa
Aaacaagrot
Hrgacs
coctttgeaga
getatatigt
ceactigige
acetgeggon
toaolopokt
tacadaggot
LggaRTGACR
aeagbgaama
tggaggtgag
agaazgatis
callantasa
atgtotatga
cobay

a

zapiens

Leature

aaaaclgygac
agtbcootgyt
taattatogr
ggaattieto
ccakcolkoar
actbetttet
tgygoaateig
Lagkgokggr
eoagoctgeo

cagagassac
guatygtygct
teatecksty
gtecckggatc
crtoetgoagg
ggectglget
gatieeolet
txtgoratca
gyLtggyatg
caccagacaa
actaakctac
atacatgcotg

7472451CEL

tootaatgge
amqtdgaanc
geluygageg
togygctecate
cetgbgieac
guctygelkt
tictttcoat
tttoetigoo
clyeetoge

TgtanLeagy
tgcomlgctg
cabbggckic
agcotgocate
tgecracnte

gehbbeacboo
AFYYFIICA
cagoabhgae
accacasy
agkacaceat
tatgaccatec
sactoloast
amatootacs

a

T4T2A56CE]L

teagglasca
ghtoctggg
getoagetey
cbtoctggag
ogyggatcac
aggeacosct
cogaccacke
ckcoiggota
tttetgtoge

ancatetect
gaoggacthos
acatacatga
ckggoakoce
groecaggaga
gataccteca
crigetgcta
antgagagea
Ltctatggag
gacaacatca
sgoctgagya
coaguasacht

akttatgerlt
cagasbTotyg
ceactettet
matcateacty
ctetocktct
ctottggygts

Ltooctogget g

haage

sgtolagocl
ctagecetea
ctgcgantbs
aclgtiglea

saggangang
aeacadggac
aatgeaggac
aataascage
Lcagcagaky
anctlagaag
cotaaceotan

agctttgtos
ttaatogtaga
atagadcaac
stathgeteg
accatcteat
gaebtoltes
cgctatgaoca
getggathoe
cecaatoggha

26427

trggaggseg
tactygooth
cocbeaktgay
Laagigoooh
toaggeatet
gatatgag
tactggocba
gIaagAADTe
ctgccacatt
tebetghbth
aggaget
cratgoioka

acaaatacet
fguotenctt
tayctttook
tettagtoya
tygacatgac
gtaggattatb
baotgagta

cotbacacta
gue Ty ggag

thgtitacta
atggggtagk
cactgrgeaa
tagaagmant
aztaaggbes
agabboggboa
aggatgayga
gegasaaanc
taaaaggyga
goaaatzboo

thotgggtie
cotacaligt
gectdgiacat
tazatgtigt
Etgrecagetog
betigyeogh
cectgatgas
kctgogteet
ttgascacil

L cakl

(240)

POCTIUSOLAGETS

tgocetteag
catggecial
ctecaagagos
aabatatace
terotgtgag
tatat
tatacacan
aobtgtoace
cabtgtatgts
at crath
catgeggges
q

yoagadogat

tgleate
cmbcopg
catttert

lgctaceatc
gackateoat

230
380
4z0
420
545
B0
BED
720
784
840
209
231

tggoecgooge
tglyeeetge
agetyhotil
cagagaaaltg

At gyt 1

teggoarktr
gyaagtagta
ggttaccoag
actggacaat
cktsoleaac
tgasaznacta

ccceantage
aacagooaca
acagatgrac
qgttoccaag
catcatooag
sebyrotnty
tggeoztygbc
thgooooact
ehkbtegtgac

960

1i40
1200
1260
1330
133c
1395

[34]

1z0
180
240
aon
360
120
480
540
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zgtigrroct
ztgolckota
attehtyoca
Lgegietogo
cgtatgboay
abcarpccoc
ctgacagaay
caaagganat

<Zi9= 42
<2lly 957
<21Zx DR
<313z Home

320

<221 misc

tgoteagyet
egbbgatgt
ebyttoteay
atcthacagt
aggctcaghe
tottgaaccc
CETTHIyHEy
qa

sapisns

faature

Etotiglggy
actyggcbca
ggrcectaca
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teenational Apalicaticn ho. PCT/US D1 /06814

FURTHER INFGRMATION GONTINUED FROM  PCTRSA! 210

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

1. Claims: Invention 1: tlaims 128, &7 partialy

Isolated nucleic acid according to seq.l1D.22, fragments ar
variants thereof, polypeptides enceded thereby, expression
vector camprising said nugleic acid sequence, host or
transgentc organism comprising said vector, method for
producing said polypeptide using said host, antibody
directed at said polypeptide, methad for detecting said
pelynucleatide, composition comprising said polypeptide,
method of screening for [ant)agonists and/or specificaliy
binding compounds and/or activity modulators of said
palypeptide, method of screening for cempounds which alter
expression of said nucleic acid, and use of said method to
assess the toxicity of a compound.

2. Claims: Inventions 2-21: claims 1-28, all partially
Subject matter as defined for Tnvention 1, but related to

the respective G-protein coupled receptors with seq.iD's:
2. seq.I1D's 2 and 23

3, seq.1D's 3 and 24
4. seq.1D's 4 and 25
5, seq.lD's 5 and 26
6. seq.ID's b and 27
7. seq.ID's 7 and 28
8. seq.I0’s 8 and 29
9. seq.IN*s 9 and 30

10, seq.I0's 10 and 31
11. seq.lD's 11 and 32
12. seq.ID's 12 and 33
13. seq.ID's 13 and 34
14, seq.I10's 14 and 35
15, seq.iD's 15 and 26
16, seq.1D's 16 and 37
17. seq.1D's 17 and 38
18. seq.]D's 18 and 39
19, seq.1D's 12 and 40
20. seq.ID's 20 and 4]
21. seq.ID's 21 and 42.
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Intermatioral Apgiicaton o, PCTIUS 0L /06814

FURTHER INFORMATION CONTINUED FROM  PCTASAr 210D

Continuation of Box 3.

Although claim 18 is directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/compositien.

Further defect(s] under Article 17(2){a):

Continuation of Box 3.

Claims Nes.: 20,21,23,44

Present claims 28, 21, 22, and 24 relate te a compound defined by
reference to a desirable characteristic or property, namely that it acts
as an f{ant)aginst fer the G-pratein{s) of claim I.

The claims cover all compounds having this characteristic or property,
whereas ihe application provides no support within the meanng of Article
& PCT and/or disclosure within the meaning of Article 5 PCT for any such
compounds. In the present case, the ¢laims <o lack suppert, and the
applicatisn so lacks disclosure, that a meaningful search for said claims
is impossible. Independent of the abave reasoning, the claims alse Jack
clarity (Article 6 PCT). An attempt is made to define the compound by
reference to a resslt to be achieved, Again, this lack of clarity in the
present case is such &s to render a meaningful search impossible,
Consequently, said claims have not been searched.

The applicant's attention s drawn to the fact that claims. or parts eof
claims, relating to inventions in respect of which mo international
search report has been established need not he the subject of an
international preliminary examination (Rule 66.1fe} PCT). The applicant
is advised that the EPC policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched., This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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