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157 shstrace: The imvention prowitles himan Geprstiin coupled roceplons [GOREC) and polynucloolides which idenlity and cn-
code GCREC. The iwention also provides expressian veciars, host, cells, antibedics, agonists, and anwgonists. The imventon alsa
provickes metheds for disgnosing. trzating, or preventing disorders assoriated with aberrant expression of GCREC,

W
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G-PROTEIN COUPLED RECEPTORS

TECHNICAL FIELD
This inveutim relates (o nueleic acid and aming acid scquences of G-protein coupled receptors
and to the use of these sequences in the diagnosis, treatment, and prevention of cel) proliferative,
newrological, curdiovascular, gastrointestinal, asicimmuna/inflanumatory, and metabolic disorders, and
viral infections, and in the assesstient o the elfects of cxopenous compoonds on the expression of

nucleic acid and amino acld sequences of G-profein coapled reveptors.

BACKGROUND OF THE INVENTION

Signal irngduction i (e general process by which cells respond o cxtraceliular signals.
Signal ransduction acrgss the plusma mernbrane heging with the hinding of a signal moleculs, e.g., 2
hormone, neuralransmitler, or growih factor, 1o 8 cell mebrane recepror. The receptor, thus activated,
triggers an intracellular binchemical cascade tat ends with the aciivation of an intrace]lular target
melecule, $ach as a transcription factor. This process of signal trunsxuction regulates all Lypes of cal
functions including cell probferation, differentiation, and gene transcription. The G-profein eoupled
receptors (GPCRs), encoded by one of the largest lamilics of geaes yet identificd, play 4 ¢enral role in
e tramsduction of extracelular signals across the plasma membrane. GPCRs bave a proven history of
being successiol tierapentic targers.

GPCRs asc jniegral membrane proiging characterized by the presence of seven hydrophobic
transmembrance domains which oyether foro o bunile of antiparallel alphe (@} helices. GPCRs range
101 size from under 400 1o over 1000 aming acids (Strosberg, A.13. (19491} Eur. 1. Biochem. 196:1-10;
Conghlin, S.R. (1994) Curr. Opin. Cell Biol. 6:191-197). The amine-terminus of a GPCR is
extracellufar, is of vasiable leagth, and is often glyeosylatad. The carboxy-terminus is cytoplasmic and
gencrally phasphorylated. Extraceliular Joops altornate with irtracellwlar loops and link the
wansmembiane domains. Cysteine disulfide bricdges linking the scoond and third extracellnlar foaps

™ay interact with agonists and antagonists. The most conserved domains of GFCRs are the

transmemtirane fdomaing and the first two eytoplasmic lops. The trans: hrane omaing account, in
part, fur structural and functional features of the recepior, Im most ¢ages, the bundle of o helices forms
a ligand-binding pocket. The extracellular N-termingl segment, or one or wore of the three exiracellular
Ioopa, iy also participate in lipand binding. Ligand binding activates the receplor by icducing a
confornutional change ih intracelinlar portong of the recepror.  In turn, the Jarge, third incracellular
op of the activated receptor interacts with a heterotrimeric gmanine nucleotide binding (G) protein

complex which mediates further intracellular signaling activities, including the activation of second
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messengers such as cyclic AMP (cAMP), phiosphalipase C, and inosital triphasphate, aoil the
interaction of the activated GPCR. with ion chanpe) proteins, (See, e.g., Wawon, 5. und S, Arkinstall
{1994) The G-protein Linked Receplor Fucts Bogk, Academic Press, San Diego CA, pp. 2-6;
Bolander, FF. (1994) Molecular Endoctinatogy, Academic Press, San Diego CA, pp. 162-176;
Baldwin, J.M. (1994} Corr, Opip. Cell Biol. 6:180-190.)

GPCRs include receptors for schsory signal mediators (e ., light and ollactory stimulatory
molecules); sdenosine, y-amincbutyric acid (GABA), hepatocyte growth factor, nielanacorting,
nenripeptide Y, opiod peptides, opsing, somatastatin, (achykinins, vasoactive intestinal polypeptide
family, and vasopressit; biogenic amines (e.g., dopamine, epinephrine and norepinophring, histaming,
glutamate (metabatropic effect), acetylcholine {muscarinic effect), and scrotonin), chemokines: ipld
mediators of inflammation {¢.g.. prostaglanding and prostancids, platelel activating tactor, amd
Icukotrienes); and peptide hormoncs (.., bombesin, bradykinin, caluitonin, CS5a ansphylatoxin,
endothelin, follicle-stimuiating hormone (FSH), gonadutropic-releasing hormone (GnRH), rewrokinin,
and thyrotropin-reteasing hormone (TRH), and oxylocimy, GPCRs which acl as receplors for st
that have yet to be identitied are known as orphan receptors.

The diversity of the GRCR family Is forther increased by alterative splicing. Many GPCR
penes coptain iatrons, and thees are currently over 36 such receptors for which splice varianis have been
ideniificd. The largest pumber of variations are al the protein C-lermious. N-lerminal and eyioplasmic
loop variants are also frequent, while variants in the exiracellular 1oaps or ransmembrane domaing gre
less commmon, - Some teceplors have more Lhan one sife at which variance can ocour. The splicing
varsants appear (0 be funcionally distinct, based upon observed differcnces in distribution, signaling.,
coupling, cegulation, and Ligand binding profiles (Kitpatrkck, G.1. et al. (1999) Trends Pharmacol, St
Ax294-301)

GPCRs can he divided into three major subfumilies: the rhodopsin-like, secretin-like, and
metabotropic ghatamate receplor subfamities. Memnbers of these GPCR subfannifics sharc similap
Fupctions and the characierislic seven ranymembrane struclure, but have divergent amino acid
sequences. The largest Family consists of the thodapsin-like GPCRs, which transmit diverse
eatraceliular signals including hormones, newrotransmitters, and Jight. Rhodopsin is a phoiosensitive
GPCR toumnd in animal retinas. In verlebrates, rhodopsin molecules arc embedded in membranous
stacks found in pholoreceplor (rd) cells. Each rhodopsin molecule respoids w a phatan of light by
tiggering & decrease in o3MP levels which teads 1o the closure of plasma membrane sodiup channels,
[n this manner, u visual signal is converted 0 a peural impuise. Other rhadensin-like GPCRS are
directly involved jn responding 1o neuratrastsinitters, These GPURs fnchude the receplors for adrenaling

{adrenergic receptors), acetyleholing {muscarinic receptors), adendasine, galanin, and glutamaiz (N-

(%}
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methyl-D-aspartate/NMDA receptors). (Reviewed in Watson, §. and 5. Arkinstall (1894) The G-
Protein Linked Receptor Facis Buok, Academic Pross, Sun Diggo CA, pp. 7-9, 19-22, 32-35, 130-131,
214-216, 221-222; Haberi-Orioli, E. & ul. {1994} Proc, Nall. Acad. Scl. USA 91:9780-9783.)

The galanin receplors mediale the aciivity of U neoroendocring peptde galanin, which
inhihits secretion of insulin, acavlcholing, serofonin and noradeenaline, and stimulates prolactin and
growdh hermone release, Galanin receptons are mvolved in feeding disorders, paln, depression, and
Alzheimer's disease {Kask, K. et al. (1997) Life Sci. ik 1523-1333}. Other nervous system rhodopsin-
like GPCRs includc a growing faniily of reeeptors for lysophasphatidic acid and other
Iysophospholipids, which appear (o have reles in development and neuropathology (Chmn, J. et al.
{1999% Cell Biochem. Biophys. 3(:213-242),

The largest subfamily of GPCRs, the olfactory receplors, are alzo meinbers of Uic thodopsin-
like GPCR lamily, These rocepturs tunclion by ransducing odorant signals. Numerous distinet
ollaclony receplors are required o distinguish differem odors. Each olfactory Seusory ncuron cxpresses
only one type of olfaclory receplor, and distinet spatal zones of neUrOns expressing distinet reeptirs
arc found in nasal passages. Far example, the RAlc receptor which was isolided from a ral brain
library, has been shown (o be Finiled in expression (o very distincl regions of the brain and a defined
zone of the olfaclory epithelivm {Raming, K. el al. (1998} Receptors Channcls 9:141-1513. However,
the expression of olfactory-like receptors is rot confined to olfactory tissues. For example, thres rat
genes encoding olfactory-like receptors having typical GPCR characteristics showed expression
patterns not only in taste and olfactory issue, but also in male reproductive tissne (Thomas, M.B. el al.
{1996} Gepe 178:1-3),

Members of the secretin-like GPCR subfamily have ay their lipands peplide hormones zuclh as
seerelin, culcitonin, ghicagon, growlh ormkene-releasing hormone, parathyeoid bdrmone, and
vagoariive intestina? peplide. For example, the secretin receior responds 1o secretin, a peptide
hormone that stitnulaies e secretion of ehzymes and ions in the pancreas and small intestine (Watson,
supra, pp. 278-283). Secretin receptors are about 430 amina acids in Jength and are found in the
plasmz membrane of pastrointestinal cells. Binding of socretin 10115 teceptur stinalates the praduction
of cAMP.

Examples of secretin-like GPCRs implicated in inlunmation and the immune response
include he EGEF module-containing, mucin-like hurmone recepior {EmeT) and C97 recepor
prateiny. These GPCRs are members of the recently characterized EGF-TMT raceptors subtamily.
These seven transiucmbrane hormone receptors exist as heteredimers o vive and contain between
three and seven polential calcium-birding EGF-like motifs. CD97 is predominantly expressed in
Tenkocytes and is markedly upregulaicd on activated B and T colls (McKmght, AL and 5. Gordon
{1998} ). Leukac. Biol. 63:271-280).

JP 2004-500808 A 2004.1.15
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T third GPCR subfamily is the metaboiropic gluransle receplor family. Ghnlamate is the
hyajor exeitabory nearoloansmitter io the central nervous system. The metzholropic glulamate receplors
wexladate the activity of iniracellular effectors, and are involved in Iong-term potentiation (Watson,
supra, p. 130). The Ca™* sensing receptor, which senses changes in the exiracalielar concentration of
calcium fons, has a large extracellulir domain Licluding clusters of acidic amito acids which may be
invalved in calcium binding. The mctabatrapic glutamate receptor family also includes pheromong
recophins, the GABA, recepors, and Uk Laste receplors,

Other subfanilies of GPCRs include two proups of chemoreceptor genes found in the
ncratodes Cacporhabditis clepans and Cacnorhabditis brivgsae, which are distantly related 1o the
mammalian vlfactory receptor geres. The yeast pheromaone receptars STEZ2 and STE3, involved in the
response to mating factors on the cel! membrang, have their own sevep-fransmcmbrane signatare, 45 4o
1he CAMP receptors from the shioe mold Dicryostelinm discoideum, which arc thought to regulate the:
apgregation of individual cells and ¢contral the cxpression of numerous developmentully-regulited genes,

GPCR nmtations, which may cause 1088 of function o constitutive activation, have been
assoviated with mamerous human diseases (Coughlin, supra). For instance, retipitis piginentosa may
arise from mntations in the rhodopsin gene. Furthermore, somalic activiting mutations in the
thyratrepin receplor have been reperied 1o canse hyperfunctioning thyroid adenomas, suggesting that
certain GPCRs susceptible to constitutive activalion may behave as protooncogenes (Parma, J. et ),
(1993) Nature 365:649-651). GPCR receptors for the Following Lizands also conlain nmaliong
associated with human disease: luteinizing bormone (precixious puberty); vasopressin V, (X-linked
nephirogenic diahetes); ghucagon (dabetes ond hypertenston); calcium chyperparatyroidism,
hypecalcuria. hypercalcemia); parathyroid harmene (short limbed dwartism); Ba-gdrencceptor (obesity,
non-insulin-Sependent diubetes mellitusy, growth hormene relcasing hornione (dwarfismy; and
adrenccorticotropin {glucocorticoid deficiency) (Wilson, 5. ot al. {1998) Br. J. Pharmocol, 125:1387-
1352; Sadel, J.M. e1 a1, {1997) Trends Pharmacol. Sci. 18:430-437). GPCRs are alsu involved in
depression, schizophrenia, sleeplessness, hyperension, anxiety, stress. renal failure, and several
cardiovascular disorders (Horn, F. and G. Vricnd (1998} ), Mol. Mad. 76:464-468),

In addition, within the past 20 years several hundred new drugs have been recognized that are
directed towards activating or tnhibiting GPCRs. The (hcrapeutic targels of these drugs span a wide
range of diseases and disorders, including cardiovascular, gastrointzstinal, and central nervous system
disorders a8 well as cancer, osteoporesis and endometriosis (Wilson, supra; Stadel, supra). For
cxample, the dopamine agonist L-dopa is used to treat Parkioson's disease, while 2 dopantine antagonist
is used to reat schizophrenia and the carly stages of Huntington™s disease. Agonists and antagonisis nf’

adrenoceptors have been used for the treatment of asthma, high blood pressure, other cardiovascular
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disurders, and andety; puscanoig agonists are used m the treutiment of glaucoma and tachycardia;
serotonin SHT1D anfagonists are used against migratne; and hisiaming H1 antagonists arc used against
allergic and anaphylactic reaciions, hay fever, iiching, and motion sickness (Hors, supra).

Recent research suggests polemial lulore therapeudc uses for GPCRs in the treatment of
metabnlic disorders including diabetes, ohesity, and osteoporosis. For exampls, mutant V2 vasopressin

recepuors causing sephrogenic diabetes could he functionally rescued in vilro by co-cxpression of a C-

terminal Y2 raceptor peptide spanaing the region containing the mutaions, This result suggests o
possible novel strategy for discasc treatment (Schoncberg, T, et al. (1996) EMBO I, 15:1283-1291).
Mutatfons in melanocortin-4 receptor (MCARY) are implicated in buman weight regulation and ohesity,
As with the vasopressin V2 recepror mutants, these MU4R mutants are defective in tralficking 1o Lhe
plasma membrane (Ho, G, aod R.G. MacKenge (1999) ), Biol. Chem. 274:35816-35822}, and thus
wight 1 tresied with a similar strategy. The type [ receptor for parathyroic hormesc (PTH} iz a
GPCR that mediates the PTH-dependent regulation of calcinm homwadstasss in the bloodstrean:.  Study
of PTH/receptor interactions may enable the development of novel PTH receptor ligands for the
treatment of csteoparosis (Manustadt, M. el al. (1999 Am. ). Physiol. 277:F663-F675)

The chemoking receptor greup of GPCRs bave potential therapeutic utility in inflanmation and
infetious disease. (For review, see Locati, M. and P.M. Murphy {(1999) Anms. Rev. Med. 50:425-
440).) Chemokines are small polypeptides thar act as intracellalar signals in the regulanon of leukocyte
wratficking, hematopoicsis, and angiopenesis. Targeted disruption of various chemokine receptors in
mice indicates that these receptors play rols in patiologic inflannaton and in ancimoame disorders
such as inultiple sclerosis. Chemaokine receplors are also exploilad by infectious agems, including
erpesviruses and the buman immunodelicency wirus (HIV-1) 1o facilitate infection. A Uuncated
version o cherigking receplor CCRS, which acts as a coreceptor for infection of T-ceils by HIV-1,
results in resistance 1o AIDS, suggesting thal CCRS antagonists could be nseful in preveming the
developmoent of ATDS.

The discovery of new G-protein coupled receptors and the polynucleotidas encoding them
satisfies a need in the art by providing new compositions which are useful in the disgnosis, prevention,
and traattoent of coll proliferative, neurological, cardinvascutar, gastrointestinal,
auicimmune/inflarmmatory, and metabolic divorders, and viral infections, and in 1he assessment of e
effoets of exogenous compounds on the cxpression of tucleic acid and amino acid seyquenves of G-

protein canpled receptors.

SUMMARY OF THE INVENTION
The invention features purified polypeptides, G-protein coupled receptors, referred ti

JP 2004-500808 A 2004.1.15
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eollecrively ns “GCREC™ and individually as “GCREC-1,” “GCREC-2,” “GCREC-3," “GCREC4,"
“QCREC-5," “GCREC-6," “GCREC-7," “*GCREC-4," “GCREC-9,” “GCREC-10,” “GCREC-11,"
“GCREC-12,” “GCREC-13." “GCREC-14," “GCREC-15," “GCREC-16," “GCREC-17," "GCREC-
18, “GCREC-19," "GCREC-20," “GCREC-21,” “GCREC-22,” “GCREC-23," “"GCREC-24,”
“GCREC-23,” “"GCREC-26," “GCREC-27.” “GCREC-28,” "QCREC-29." “GUREC-30," “GCREC-
31" “GCREC-32,” "GCREC-33," “GCREC-34.” “GCREC-35," "GCREC-36," “GCREC-37,”
“GCREC-38,” and “GCREC-3¢." Tn one aspact, the invenlion provides an isoluted polypepude
comprising an amine acild sequence selecled fron the growp consisting of a) an amino acil sequence
selested] from (he group comgisting of SEQ 1D NQ:1-39, b) a namrally occurring aming actd sequence
having al least 90% sequence identity 10 an aming acid sequence. selected from the group consisting of
SEQ 1D NO:1-39, ¢} a binlogically active fragment of an aming acid sequence selected from tre group
consisting of SEQ 1D N(:1-39, and d) 2n immunegenic fragment of an amina actd seguence selected
irom the group consisting of SEQ ID NG:1-39. Tn one alternative, the invention provides au isclated
polypeptide comprising the aming acid sequence of SEQ 1D NO: -39,

The invenlion further provides an isulaled polynocleotide encoding & polypeptide comprisiog an
amino acid sequence selected from the group congisting of 3) an antino acid seqaence sclected from the
group consisting of SEQ [D NG 1-39, b} a nawrally oceurring amino acid sequence hiaving at least
9% sequence identity 1o an amine acid sequence selected from the groenp comsisting of SEQ 1D NO:-
33, ¢ u biologically active fragment of an amioo acid scquence selected from the group consisting of
SEQ 1D NO:1-39, amdd d) an immunogenic fragment of 2r amino acid sequence sciected from the group
cansisting of SEQ [D NO:1-3%. In one alternative, the prlynucleotide encedes a prlypeptide selested
Trom the group consisting o SEQ 1D NO:1-39. In ancther alternative, the polymuclkeatide i selecled
Trom e eroup consisting of SEQ 1D NO-40-78.

Additionally. the invention provides g recombinant pelynucieoiide comprising a promeer
saquence operably linked 1o a polynucleotide encading 4 polypemide comprising an anino acid
sequence selected from the proup consisting of a} an aming acid sequence selected from the group
consisting of SEQ 1 NO:1-39, b} a naturally oceurring amine acid sequence Baving at least 905%
sexquence identity o an amina acid sequence selected [rom the group consisting of SEQ [D NC:1-39, )
2 biologically active fragment oF an amino acid sequence scleeted from the group consisting of SEQ 1D
NO:1-39, and d) ap immunogenic fragment of an amino acil sequence :elected from the gronp
consisting of SEQ M NO:1-39. Inane ulfcrnative, Lhe invention provides 4 cell ranstormed with the
recombinant polynuclentide. [nancther aliernative, the inventian provides a ransganic orpanism
camprising the recambinant polynuclentide.

The invention also provides a suethod for producing a palypeptide comprising an amine acid

1
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sequence selecied from the group consisting of u} an aming acid seguence selected from the group
comsizling of SEQ 1D NQ:1-39, b) & naturally occurring amino acid sequence having at least 90%
fequentce identity 19 an aming acid sequence selected Trom the group consisting of SEQ ID NO:1-39, ¢)
a bicingically aclive Irzgment of an zmine acid scquence selected from the group consisting of SEQ 1D
NC:1-39, and d} an fmrmnogenic fragment of an aming acid sequence sclected from the group
consisting of SEQ 1D NO:1-32. The tiethod comiprises a) culluring a cel) under conditions suitable tor
expression of the polypeptide, wherein satd cell is transformed with a recombiognt palynucleotide
comphsing & prowler scyvence eperably linked (0 a polynuglentide eocoding the polypeptide, and by
recovering (he polypeptide so expressed.

Addilionally, the invention provides an isulated antibody which specifically binds to a
polypeplide comprising an amino acid sequence selected from e gronp consisting of a) an amino acid
sequence selected from the group consisting of SEQ 1D NO:1-39, b) a naturally occurring amino acid
Sequence Raving ar least 90% sequence idoatity to an amino acid sequence selected from the group
consisting of SEQ 1D NG:1-39, ¢) a biclogically acrive fragment of an aming acid sequence selected
from the group consisting of SEQ 1D MNO:-34, and d} an immunegenic ragment of an oo acid
ce selected (rom (he proup consisting of SEQ [D NO:1-39.

“[he invention further provides an isolated polynucleotide comprising & polyruclcolice scquence

sequ

selected from the group consisting of 2) a polymcleotide sequence selected from the group consisting of
SEQ ID NOwW(-78, by a naturslly oceurring palynuclestide sequence baving at least 90% sequence
identity to a polynuclectides sequence sejected from the group consisting of SEQ ID NOMO-TH, c) a
polynuclestide seguence cuinplementary o a), d) a polynuglectide sequence complementary 1o b), and o}
an RNA equivalent of a)-d}. Inone wlersative, the polymuleotide comprises a1 least 60 conti puous
nucleolides.

Addhticutally, (he. invention provides a meihod for detecting a targat polynucieotide in a saoiple,
said target polynuclootide having 2 sequence of a polynucleotide comprising a polynuclentide sequence
selected from the group consisting of a) a pelynucledtide sequence sclected from the group consisting of
SEQ ID NChd0-7§, b) a naturally occurtiog polynuctentide sequence having at least %65 sequence
identily to a polynuclentide sequence selected from the group conststing of SEQ 1D NO4O-78, £) a
polynuclentide sequence complemeniary 10 a), d) a polyoucleolide sequence conplementary to b), and e)
an RNA equivalent of a)-d). The method comprises a} hiybridizing 1he smuple with a prabe compriging
ar Jeast 20 contiguous aucleotides comprising a sequence complamentary 1o said targel polynuclentide
in the sample. and which probe specifically tybridizes 1o said targat polynucleotide, under conditions
whereby 4 hybridization complex is formed between said probe and said larger polynuclentide or

fFragments thereof, and b} detecting the presence of absence of said hybridization complex, and

JP 2004-500808 A 2004.1.15
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optismally, if present, e amoum thereol, In one allernative, the probe conprises at least 60 contipuous
muclectides.

The invertion further provides a method for detecting a farget polynucleatide in a samiple, said
tzrget polynuclentde having a sequence of 3 polynucientide comprising a polynucleotde scquence
selected rom the group coasisting nf 2) a polynucieotide sequence selected from the group censisting of’
SEQ 1D NOAO-78, b) a naturally oceurring polynucleotide sequence having ar least 9% sequence
identity wy a polynnckeotide sequence selected from the gronp consisting of SEG D NG:40-78, ¢} a
polynoclentide sequence complementary to 2), d) a polynuclontide sequence complementary to b), and-}
an RNA equivalent of a)-d). The method comprises a) amplifying said tarpet polynucleatide ur
fragment thereot using polymerase chain reaction amplification, and b) detecting the presence or
ahsence ol said amplified target palynucleotide or fragnient thereod, and, optionally, if preseat, the
amount thereof.

The invenlion further provides a compasilion comnprising an clfcclive amount of 2 polypepiide
comyprising an amina acid soquence sekected fromi the group consisting of 2) an amino asid scuence
sclected from the geoup consisting of SEQ ID NO:1-3%, b} a naturally occurnmg amino acid sequence
Tuving ai lease Q0% segnence identity 1o an amuing acid sequence selected rom (he group consisting of
SEQ ID NO:1-39, ) & biologically aclive fragmenl of an aming acid sequence selectel Grant the group
congisting of SEQ 1D NO;1-39, and 6) an immanogenic fragment oF at aming acid sequence sclected
from W group consisting of SEQ [D NO:1-32, and a pharmaceutically acceptable excipietnt [none
crubodimett, he composition comprises an amino acid sequence selected from the group consjsting of
SEQ ID NO:1-39. The invention adbtionally provides 3 method of treating a disease or condition
associated with decressad expression of funclionul GCREC, eomprising administering (0 a pratient in
need of such treatment the Compusition.

Thex inveniion also provides a metad lor screcning a compound [or effectivencss as an
agonist of a polypeplide comprising an amino acid sequence selected from the group consisting of a} an
amine scid sequence selected from the group consisting of SEQ IR NO:1-29, b) a naturally occurring
amino acid sequence having at least Y0% sequence identity 10 an aming acid sequence selected from the
graup consisting of SEQ [D NO:1-39, ©) a hiologically active fragment of an aming acid sequence
sclected from the group consisting of SEQ 1D NC:1-39, and d) an inununogenic fragment of an amine
acid sexuicnce selected from the group consisting of SEQ 1D NO:1-32. The meibod comprises a)
CXPOsing 4 samplc comiprising the polypeptide to 4 compound, and b} detecting agonist activity in the
sample. In one alternative, the invention provides 4 composition cosnprising an agonist compound
identifted by the method and u pharmaceuticully scceplable excipient. lo anuther altermtive, the
anvention provides a method of treating a disease or condition associated with decreased expression of

Sunctiong) GCREC, camprising admjnistering to u patient in need of such trearment the compasition.

4
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Adaitionally, the. tnvention provides a method fior screening 2 campound for cftectiveness as
an aptagonist of a palypeptide comprising an winino acid sequence selected from the group consisting
af a} an amine wcid sequence selected from the group consistng of SEQ D NCG:1-35, b) a nuwrally
wceurring wning skl sequence kaving at least %0% sequeace idenfity 10 an anino acid sequence
sclecred from the group consisting of SEQ [D NO:1-39, ©) a hiologically active fragment of an aming
acir sequence sclected from the group conststing of SEQ ID NO:i -39, and d) an immunagenic fragment
of an aming actd sequence selected from the group consising of SEQ 10 NO:1-39. The metlini
COMpriscs a) exposing a sample comprising the polypeplide (o a componnd, and b) delecting
anfagonist activity in the sample. Tn ong alleraative, e invention provides a composition coniprising
an antagonist compound identified by the method and a pharmaceatically acecptable excipient. (n
another alternative, the invertion provides a method of troating a discase or condifon assuciated with
averexpression of functional GCREC, comprising administering 1o a patient in need ol such ireaument
the composition,

The invendon torther provides a method of screening for a compound that specifically binds
o 3 palypeptilde comprising an amino acid segquence seleciad frons the groups conpsisting of a) an amine
acid sequence selected from the group consisting of SEQ) 1D NO:1-39, b) a natwraily ocoucring anuino
acid sequence having at least 90% sequence identity 1@ an aming acid seguenve selected from the gronp
consisting of SEQ [D NO:1-3¢._ c) a biotogically active fragment of an amina acid sequence selecial
from the group consisiing of SEQ D NO:1-39, and d} an immunogenic fragiment of an amino acid
sequence selecied from the group consisting of SEQ ID NO:1-3%. The method cuinprises a) combining
the polypeplide with a1 leas one test compound under suitable conditions, and b) detecting binding
of the pelypeptide 10 the test compound, thereby identilying a compaund thut speci lically binds @ the
polypeplida.

The invention fusthes provides a methed of scraening for a compound that mordulates the.
aclivily of a polypeplide compriging an amino acid sequence selected from the group consisting of &) an
amine scid sequence selecied from ibe group consisting of SEG 1D NO:1-39, b) a nanrally occurring
anine seid sequence having at teast 9% sequence identity to an 21wno acid sequence selected from the
granp consisting of SEQ 1D N{X:1-39, ¢} a biologically active fragnient of an aming acid sequence
selected from the group consisting of SEQ 1D NO:1-39, and d) an inmunogenie Iragment of 2n amino
#citd sequence selected from the group consisting of SEG D NO:1-39. The method comprises a3
coubining the pulypeptide with al least ona test compound nnder conditions permaissive for the
activity of the polypeptide, b assessing the activity of the polypeptide in the presence of the lest
compound, and ¢) comparing te aclivily ol the poly peplide io U prescnee of e 1est compound with
the activity of the polypeptide in the ahsence of the lest compaund, whercin a change in the activiiy of

the polypeptide in the presence of the fest compound 15 indicative of & compound ihat maxdulates tie

9
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aclivity of the polypeptide.

The invention turther provides a method for screening a compound for effectiveness in
altering cxpression of a targer polynucleotide, wherein said targer polynecleotide comprises o
sequence selected from the group congisting of SEQ 1D NG:40-78, the wmethod comprising a)
exposing a sample comprising the wargel palyinucieotide to & cotapound, and by detecting altered
expression of the target polynucleatide.

The invention further provides a method for assessing toxicity of a fest compound, said
method conptising &) reating a biclogical sample containing nucleic acids with the test compound;
b) hybridizing the nucleic acids of the treated hinlogical sainple wilh a probe comprsing af least 20
contiguous nucleotides of a polynucleotide camprising a polynucleotide scquence selecred from the
group consisting uf 1) a polynucleotide sequeace selected from the group cansisting of SEQ ID
NO40-7%, it} a naturzally ccurring palynucicotide sequesce having at least 90% scquence identity to
a polynucleotide scquence sclecied from the group consisting of SEQ ID NOM4D-78, di) a
polynucieotide sequence complementary ta i), iv) 2 polynucleotide sequence complamentary o i),
i v) an RINA equivalent of i}-iv), Hybridization oceurs uader conditions whereby a specific
hyhei dizatiom gomplex is Tommed between said probe and a target polyaucleotide in the biclogical
sample, said target polynucleotide comprising & polypucleotide sequence selected rout ihe group
consisting of i) a polynuclemide sequence selécted from the group consisting of SEQ 1D NC:40-78,
i1} 2 namrally occurdng polynucleotide sequence having at least 90% sequence identity to a
pulynucleotids sequence selected from the group consisting of SEG ID NO40-78, i) a
polynuclootide seyuence complementary |ex i), iv) a polymeclectide sequence complementary Lo ii}.
ang v) an RMA, equivalent of D-iv). Allernatively, the target polynueleatics comprises a tragment of
a polynucleotide sequence selected from the group consisting of 1}-v) above; ) quantifying the
amauni of hybridizalion complex; and d} comparing he amount of bybridizalion compiex in the
irgated biological samplc with the amount of hybridization complex: in anuntreated biclogical
sampie, wherein a differcnce in the amount of hybridization complex in the treated bivlogical sample

is indicalive of woxicity of the test compound.

BRIEF DESCRIPTION OF THE FIGURES AND TABLES
Figure | shows the hydrophabioty plat for GCREC-1 (SEQ TD NO:1; Ineyle D nuimber
10494 [CD1). The hydrophobicity plot was penerated using the MacDNASIS Pro software, The
positive X axis reflects amino acid position, and the pegative Y axis, bydropbobicity. The numbers
indicate the pusitions of predicied transurembrane domains,
Figure 2 shows the hydrophabicity plot for GCREC-3 (SEQ ID NO:¥: Incyte ID number
3168839CD1).

JP 2004-500808 A 2004.1.15
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Figurc 3 shows the hydrophabiciry plat for GCREC-4 (SEQ 1D NI, locyte [D umber
3291235CD1).

Figure 4 shows the hydrophobicity plot for GCREC-3 (SEQ ID NO:5; Incyte 11D oumber
T4T2001CD1).

Figure 5 shows the hydrophobicity plot for GCREC-6 (SEQ ID NO:g; Ineyte D munber
T472003CD1I).

Figure ¢ shows the hydeephobicity plot for GCREC-F (SEQ 1D NO:Y; Incyze [T number
FATAN4CD )

Figure. 7 shows the hydrophabicity plot for GCREC-19 (SEQ D NQ:19; Incyie 1D umber
3068234CD1}.

Figure § shows the hydrophobicity plot for GCREC-20 {(SEQ LD NQO:20; Incyte [D number
5020478CD1).

Figure § shows the hydrophobicity plol Tor GCREC-ZL {SEQ [D NO:21; Teyte 1D number
S102576C01 ).

Table 1 sumtngrives the nomenciature fis the polynucleotide and polypeptide sequences of the
present inveition

Table 2 shows the GenBank ideotification manber and annotation of the nearest GenBank
homoleg for each polypeptide of the invention. The probability score for the match between each
polypeptide and its GenBunk homolog is also shown,

Table 3 shows structaral fearures of each polypeptide sexuence, including predicted motifs and
domains, aleng with the methods, algorithms, and searchable databases uscd for analysis of cach
polypeptide.

Table 4 lists the ¢cDNA and genomic DNA fragments which were nsed to avsemble each
polynuclontide sequence, plong with selected fragments of the polynucleotide seuences.

Table 5 shows the representabive (DNA Tlibrary for esch polynuclestide of the inveniion.

Table 6 provides an appendix which describes the fissues angd vectors used for construction of
the cDINA libraries shown in Table 5.

Table 7 shows the wols, programs, and algorithms used 10 analyze the polymclenides and

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

DESCRIPTION OF THE INVENTION
Belure the present. proteins, nucleotide sequences, and methods ore describal, it s understood
that this invention i nal linited 1o the particular machines, nialerials and methests Geseribed, as these

miay vary. [l is also t0 be undersiond that the terminology uscd herein is for the purpose of describing

JP 2004-500808 A 2004.1.15
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particolar ergbodiments only, and is nol intended 1o linut the scope of the present invention which will
be Lnzited ody by the appended elanns,

1t must e noied that as used herein and in the appended claims, the singular forms “a,” “an,”
and “the” include plural reforence unless the context clearly dictates otherwise. Thus, for cxampie, 2
Teference 1 4 host cell” includes a plurality of such host cells, and a reference to “an antibody” is a
reference 10 one Or more antibodics and equivalenty thereof known to those skilled in the ant, and 50
forth,

Unless defingd clherwise, all technical and scientific erms used herein bhave 1he same incanings
as commanly undersioon by one of ordinary skill in the art (o which this invention belongs.  A¥fcmgh
any machines, matezials, and methads similar or equivalent to those described herein can be used 1
praclics or 1cst the present invention, the preferred machines, materials and methods are now described.
All peblications mientioned hercin are cited for the purpose of describing and disclosing the cell lines,
protocals, resgents sikd veotors which are reported in the pablications and which might be used in
conpestion with the invention. MNothing bercin is 1o be copstrued ay an adinission that the invention is
noL entitlest W anleitate such disclosure by vinue of prior invention,

DEFINITIONS

“GCREC" refers (0 the amine acid sequences ot substantially purified GCREC obtaived from
any species, parucularly a manupalian species, including bovine, ovine, porcing, murine, squine, and
hwinan, and from any source, whether satural, synthetic, seni-symihetic, or recombinant.

‘The term “zgomist” refers (> & molscnle which intensifies or mimics the hiotogical activity of
GCREC. Agonists tmay include proleins, tucleic ackds, carbohydrates, small motecules, or any other
componnd or composition which madulates the aclivity of GCREC either by direclly interacting with
GCREC or by acting on components of the biotogical paihway in which GCREC participates.

An “gliclic variant” is an alicrnative form of the gene encading GCREC, Aiclic variants may
result [roro at least one mutation in the nocleic acid sequence and roay result jo alteret mMRNAs or in
polypeptides whose. structure or function may or may not be altered. A gene may have none, one, or
many allelic varianis of iLs nalurally cecuring form. Cormmon mulational changes which give rise to
allelic variants are generally ascribed ro matural deletions, additions, or substitudions of nucleoddes.
Each of these types of changes may necur along, or in combinalion with ihe others, e or more limes in
4 given sequence,

“Altered” nucleie 2cid seguences encoding GUREC Include those sequences wilh delefions,
mserticns, or substilutions of different nucleutides, Tesulting in a polypeptide the same as GCREC o
polvpeplide with at least one functionzl characteristic of GCREC. Included within this definition are

palymaorphisms which nisy or may not be readily detectable using a parlicular oliginuclentide probe of
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the polynucleotide encoding GCREC, and improper or unexpected hybridization (o allelic vavizols, with
& locus other than the normal chromosamal locus for the polynuclectide soquence encoding GCREC,
The cuctaed protein may also be “allered,” and way contain deletions, insertions, o substiwljons of
lent GCREC.

aming acid resicdues which proguce  sitent change and result in a functionally equi

Deliberate amino acid substitutions may be made on the hasis of similagity in polarity, charge,
solvhdlity, hydrophobicity, hydraphilicity, ambior the amnptipathic nature of the residues, as long as the
hiogical or ifutwadogicat activity of GCREC is cetained. For example, negatvely charged aming
acids may include aspartic acid and glutamic acid, and positively charged amino acids may include
Iysine and arginine. Amino acids with uncharged polar side chains having similar hydrophilicity
values may include: asparagine and glutamine; and sering and threonine. Amino acids with
uncharged side chaing having similar hydropbilicity valoes may include: leucine, isoleucing, and
valine; glycine and alanine: and phenylalanine and (yrosine.

The terns “amino acid” and “amino acid sequence” refer 10 an oligopepride, peptide,
polypeplide, or protein sequence, or a fragment of any of tese, and te paturally oceurring or synthetic
molecules. Where “aming acid sequence” is reciled (o refer Lo a saquence of a nalurally ocoureing
proedein molecule, “aming acid seguence” and like Llers are not meant Lo 1mit the amine acid sequence
to the complete native amine acid sequence assoclated with 1he recited protein molecule.

“Amplification” rejafes to the production of additional copies of a nucleic acid seyuence.
Amplification is generally cartied vut using polymierase chain reaction (PCR) technolopies well known
io the arl

Thes lerm “antagonist” refers 10 4 moleculs which inhibils or anepnates the biological activity of
GCREC. Antagonists may includc proteins such as antibodics, necleic acids, carbohydrates, small
molecules, or any other compound or composition which modulates the sctivity of GCREC either by
directly intezacting with GCREC ot by acting on conponents of the biclogical pathway in which
GCREC participates.

The term “antibody” refers 10 intact imununogiobulio molecules as well as to fragments (hereof,
such as Fab, Flab’ )y, and Fy fragoents, which are capahle of nding an epitopic determinant.
Amibodics that ind GCREC polypepuides can be prepared using intact polypeptides or using
fragments containing small peptides of interest as the innwniving antigen. The polypeplide or
uligopeptide used K immunize an animal (2.2., 3 MOUSE. i T2E, 0T a rabbit} can be derived Trom te
translation of RNA, or synthesized chemically, aned can be conjugaeed to o carrier prorein if desired.
Commonly nged carriers that wre chemically conpled 1o peptides include bovine serum siumin,
thyroglobulin, and keybole linpet hemocyanin (KLH). The coupled peptide is then used 1o innumize
the animzl.

The teen “antigenic deteriminant”™ refers W that cegion of 4 nwlecule (ie., an epitope) that

13
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makes coptac! with a particolar antibly, When 2 protein or a fragment. of  protein is used 1o
immanize a host anioal, numerous regions of the protein may inducc the production of antibodies which
hind specifically to antigenic doierminuats (particular regions or three-dimensional structures on the
protein). An antigenic dereringnt may ciupate with the intact antigen (i.e., the imnenogen usesd 10
elicit the iminuag response) for binding to an antibody.

The term “anlisense” relers 10 any composition capable of base-pairing wilh the “sense”
(coding) strand of 4 specific tucleic ackd Sequencs.  ARUSEHsE compositions may include DNA; RNA;
poptide nucleic acid (PNAY, vligonuclentides having moxditied hackbone linkages such as
phosphorothioates, methylphosphonates, or bereylphesphonates; oliponuclentides having modified
sugar groups such as 2-methoxyathyl sugars or 2'-methoxyethoxy sugars; or oligamiclentides having
madified bases such as 5-methyl cytosine, 2-deoxyuracil, or 7-deaza-2'-deoxygusnosine.  Anlisense.
molecules may he producad by any method including chemical synthesis or franseriplion. Omnie
introduced into a cell, tre complementary antisense iolecule base-pairs with a natrally ocoursing
nuclcic acid sequence produced by the cell to form duplexes which block either ransesipion o
translation. The designation “negative’’ or “minus™ can refer (o the antisenss strand, 2nd e
designation “positive” or “plus™ can refer to the sense strand of a reference DMA maleculs.

The 1erm “biclogically active™ refers to a protein having smructoral, regulatory, or biochenjcal
functians of a naturally aocurring molecule. Likewise, “immunclogically sctive” or “immanogenic™
refers to the capability of the natural, recombinant, or synthetic GOREC, or of any oligopeptide theronf,
10 induce 4 specific immune response in appropriate animals or ¢ells and to bind with specific
antibodies.

“Conplementary” describes the relationship between two single-siranded nucleiv acid
sequences that anneal by hase-pairing, For examiple, 5°-AGT-3' pairs whh its complement,
3-TCA-5".

A “compositon comprising a given polynucleobde sequence’” and a “campositiun comprising a
given amine acid sequcnce” refer broadly to any composition conaining the given polynucleotide or
amino acid sequence. The compositton tay comprise a dry formmation of an aquecus sohtion.
Compositions comptisiog polynucleotide sequences cocoding GCREC or fragments of GCREC may be
eniployed as hybridization probes. The probes may be stores in frecze-dried orm and may bo
assuciated with a stabilizing apent such 2 a carbohydrate. [n hybridizations. the probe may be
deployed in an aquecns solurion containing salts (8.g., NaCll, detergents (e.g., sodium dodecyl sulfate;
SDS), and other components fe.g., Denhardt's solution, dry milk, salmon sperm DNA, elc.).

“Consensus sequence” tefers (o a nucleic acid sequence which has becn subjected 1 repeated

DNA sequence analysis o resolve uncalled hases, extended using the XL-PCR kit (Applied Biosystems,

JP 2004-500808 A 2004.1.15
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Foster City CA) in the 5° amlor e 37 directiom, and resequenced, or which has been assembled {rom
ong ur more overlapping cDMA, EST, or genomic DNA fragments using a computer program for
fragment assembly, such as the GELVIEW fragment assembly systen (GCG, Madison W1) or Fhrap
(Universily of Washington, Seattle WA). Some sequences have been hoth extended snul assembicd
producs 1he CONSCASUS SCHICTCE.

“Conservative amino acid substitutions™ are those substitutiony that are predicted 1o least
interfere with the properties of the original protein, 1., the steucture and especially the fanction of the
profein is conserves) and nol significantly changed by soch substitotions. The table botow shows amine
acids which may be substituled for an ofiginal M0ino actd in a protein apd which are regarded ay

conservitive amine aid substitutions,

Original Residue Conservative Substitutien
Ala Gly, Ser

Arg His, Lys

Agn Asp, G, His

Asp Asn, Glu

Cys Alg, Ser

Gln Ayn, Glu, Hix

G Asp, Gln, His

Qy Ala

His Asn, Arg, Gli, Glu

e Leu, Val

Leu Re, Val

Lys Arg, Gin, Glu

Met Len, [ie

Phe His, Met, Leu, Trp, Tyt
Ser Cys, Thr

Thr Ser, Val

T Phe, Tyr

Tyr Hig, Fhe. Trp

Val Mg, Leu, Th

Conservative aming acid substitutions generally maimain {ay the swuctuce of the polypeptide
backbione in the area of the substitution, for example, as 2 beta sheet or alpha helical eonfernation,
{1 e charge o hiydrophobicity of the molecule st the site of the substitution, andfor {c) the bulk of the
side chain.

A “deletion” refers 1o a change in the amine acid or nucleotide seyuence that resulis in the
ahsence of one of mare arino acld residuss or nucleolides.

The ferm “derivative™ refers 10 a chemically modifica palynucleoide or pilypeptide. Chermical
mecdifications of a pelytucieotide can Include, for exaniple, replacement of hydrogen by an alkyl, acyl,
hydroxsl, or amino group. A derivative pobynuciontide cncodes & polypeptide which refains at least one

binlngical or immunalogical function of the ratural molecule. A derivative polypeptide is one mndified
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by gtycosylation, pegylation, or any similar process that retains at least one hiological or immunologicat
tunetion of the polypeptide from which it was derived.

A “detectable Iabel” refers to a reporer molecule o enzyme that is capable of generating &
mecasurable signal and is covalenily or nencovalently joined {o @ polynucleotide gr polypeptide

A “fragment” §s 4 wnique portion of GCREC ur the polynucleotide encodling GCREC which
is ideniical in sequence to but shorter in length than the parent sequenca. A fragment may eomprise
up 1o the entire leagth of the defined scquence, nunus vne aucleotide/anino acid residue, For
example, 4 fragment may comprise from 5 1o 1000 contiguous nucleotides or aming acid residucs. A
fragment used as 4 probe, primer, amtigen, therapeutic metecule, of for plher purposes, may be at feast
5, 19, 15, 16, 20, 25, 33, 40, 50, 60, 75, 100, 150, 25¢ or atleast 560 contignous micleotides or
atning acid residues in length. Fragments may he preferetiaily selected from certain regions of a

nner

molecule, For example, a polypeptide fragment may comprise a cerlain Jeugth of contiguous
acids selecred from the fivst 250 or 500 aming acids (or first 25% or (&) of a polypeptide as shown
ina certain detined sequence. Clearly these lengthy, are exemplary, and any length that is supported
by the specification, including the Sequence Listing, tables, and figurcs, may be enconipassed by the
present cnbodiments,

A fragment of SEG D NO:4U-T4 camprises a region of unique polyhucleotide sequence that
specitically identifics SEQ 1D NO:40-78, {or example, as distingt froiu any other seguence in the
penome fram which the frapment was oblained. A fragment of SEQ 11> NO:40-73 is useful, for
example, in hyhridization and amplification technologies and in analogous methods that disingoish
SEQ D N0:40-78 from relared polynucleatide sequences. The precisc length of a fragment of SEQ
[ NQ:40-78 and the region of SEQ ID NO:40-78 10 which (he [ragment cormesponds are roulinely
determinable by one of ordinary skill in fhe arl hased oo (e intended purpose for the fragment.

A fragment of SEQ [D N0:1-39 is encoded by a frapment of SEG 1D NOw40-78, A

of SEQ 1D NO:1-39 cumnprises a region of unigue amino acid sequence that specifically identifics
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The terms “pereent identiiy™ and “% identity,” as applied to polymiclestide sequences, refer o
the percentage of residue matches hetween 4l least hwo polyhucleotite sequences aligned esing 2
stzndardized algorithm.  Such an algorithm may insert, in a standardized and reproducible way, gaps in
he sequences being compired in order w oplimize slignmen between (wo sequences, and therefore
achieve o more meaningtul compurison of the (wo sequences.

Percent identity between palynuclentide sequences may be detcrmined using the default
parameters of the CLUSTAL V algariihm ag incorpormead intg the MEGALIGN version 3. 12e sequence
alignment program. This program is part of ibe LASERGENE sofitware package, a suite of moleoular
biological analysis programs (DNASTAR, Madison Wiy, CLUSTAL Vis described in Higgins, D.G.
and P.M. Sharp (1989} CABIOS 5:151-152 and in Higgins, D.G. et al. {1992) CABIOS &:189-191.
Fur pairwise alignments of polynuclkotide sequences, the default parameters are set as follows:
Kraple=2, gap pepalty=4, window=4. snd “tiagonals saved =4, The “weighted” residuc weight wble is
selected as the default. Porcent identity is repocted by CLUSTAL Y as the “percent simdlarity” between
aligned palyauclectide scquenves.

Alternativily, a suile of conmonly used and freely available sequence comparison algorithms is
provided by the Narional Center for Biotechrology Information (NCEBI} Basic Local Alignment Scarch
Tool (BLAST) (Altschul, §.F. ez al. {19%0) 1. Mol Biol. 215:403-4 11, which is wvatlahle from scveral
sources, including the WCBT, Bathesda, MD, and on the Internet at
hitprifersow, nchi,nlm, nihgow/BLASTY. The BLAST software suite includes various sequence anulysis
programs including “blast,” that is used 1o sligh a known polynuclestide sequence with other
polynucletide sequences from a variety of databases. Also available s 2 tool called “BLAST 2
Soquences” that Is nsed for direct pairwise comparison of 1wo nucleolide sequences. “BLAST 2
Seipences™ can be accessed and wsed ineractively 2t hupfwww.nchi.olm.miegov/gor/ol2.biml. The
“BLAST 2 Sequences™ tool can be osed for both blasta and blast (discussed below). BLAST
prugrams are conuuonly used with gan and other paramelers sct to defaull setings. For exampls, to
compire 1wa tucleotde sequences, Ore may use blasin with the “BLAST 2 Sequences”™ ool Version
2.0.12 {April-21-208H0) set at default parameters. Such dafault parameters may be, for exampie:

Mutrix: BLOSUMG2

Reward for maten: 1

Penalty for mismaich, -2

Open Gup: 3 and Extension Gap: 2 penaities

Crap x drop-uff: 50

Expect: 10

Word Size: 11
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Filter: on

Pervent identity may be measured over the length of an entire defined sequence, for example, as
defined by a particular SEC} [D pumber, of sy be mcasured over it shotter length, for example, over
the tengh of a fragment taken from a Larger, defined sequence, for instance, o rsgment of at leasr 20), at
Teast 20, at keast 40, at least S50, at least 70, a1 Jeast 100, or st Tzag) 200 comiguous naclentides. Such
Jengihs arc exeniplary only, and it is understood thal any fragiment length supporied by the sequences
shown herein, in the 1ables, figures, or Sequence Listing, may be usedt (0 deseribe a length: over which
percentage identity may be measured,

Nucleiv acid sequences that do not show a high degrec of identity may nevertheless encode
similar aming acid sequences due o the degencracy of the genctic code. [t35 understood thut changes in
a nucleic acid sequence can be made using this degeneracy to produce muliiple nucleic acid sequences
that all encode substamially the same protein.

The pbrases “percent iKlentity” and % wentity,” as applied to polypeplide sequences, refer ©
the percentage of residuc niatehes between al least two polypeptide sequences aligned using a
standardizes alpurithm, Methods of palypeptide sequence slignment are well-known,  Some aligniment
metheds take inlo account consavative amino acid substitations. Such conservative substifudons,
explaine] in mare detail above, peneraily preserve the charge and hydrephobicity at the site of
substitution, thus prescrving the stucture fand therefore fancvion) of the polypepticde.

Pereent identily berween polypeptide sequences may be determined vsing the dofault parameters
of he CLUSTAL ¥V algorithm a5 incorporated tnto the MEGALIGH version 3.12¢ soquence alignment
progrun (deseribed and referenced ahove). For pairwise alignmieats of polypeplide sequences using
CLUSTAL ¥, the defaull parameters are set as 0llows: Kwple=1, gap penalty=3, window=>5, and
“dizgonals saved =3, The PAM250 matrix is sclected as the delault residuc weight lible, As with
polynuclectide alignnens, the percei identity is reported by CLUSTAL V as Ihe “percent similarity™
hetween aligned polypeplide sequence pairs.

Alternatvely the NCBI BLAST software suite may be used. For example, for a pairwise
comparison of two palypeplide sequences, one may usc the “BLAST 2 Sequences™ wol Version 2.0.12
(April-21-2000) with blustp set at dzfault parameters. Such defznlt paranclers may be, for cxample:

Matrix: BLOSUMG2

Open Gap: 11 and Extension Gap: | penuliies

Gap x drop-off: 50

Expeci: 10

Word Size: 3

Fiirer: on
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Percert identity may be measured over (he lengin of an entire defined polypeptide sequence, for
examnple, s detined by a particular SEQ ID number, or may be measured over a shomter length, for
example, wver (e length of a Jragment taken from. a larger, definad polypeptide sequence, tor instance,
# frapment of a1 laast 15, ot Teast 20, ac least 30, 2t Teast 40, at Jeast 50, at lease 70 or at feast 150
conliguous residucs. Such lengths are cremplary only, and it is understood that any fragment leagih
supporled by the sequences shown herein, in the Lables, figures or Scquence Listing, may be vsad 1o
deseribe a length aver which percentage identity may be measured,

“Human artificial chromosomes” {HACs) are lincar microchromosomes which may contain
DNA sequences of about 6 kb 1o 10 Mb in size and which contain all of the elements required for
chromesnme replication, segtegation and maintenance.

The term “humanized antibody™ refers 1o an antibedy molecuie in which the arine acid
sequence in the non-antigen binding regions has been altered so that the antibody more closely
rexembles a human antibudy, and sUll retains its original binding ability.

“Hybridization” refers 1o the process by which a polynucleotide strand anpeals with a
complementary strand through base pairing under defined hybridization conditions, Specific
hybridization is an indication that two nucleic acid seynences share a high degree of complementarity.
Specific hybridization complexes form under permissive annzaling combiions and remain hybridized
alter the “washing” stepd(s). The washing step(s) is pardcularly important in determoining the siringancy
of the hybridization procsss, with more stringent conditions allowing less non-specific binding, i.e.,
binding between pairs of mucleic acid strands that are not perfectly matched.  Perraissive conditions for
anncaling of nucleic acid sequences are routinely determinable by one of urdinary skill in the art and
may he covsistent ameng hybridization experiments, whereas wash conditions may be varied among
experiments 0 achieve the desivetl stringency, and therelore hybridization specificity. Permissive
annexling conditions oceur, For example, at 68°C in the presence of about & X SSC, about 1% (w/v}
5125, and aboul 100 pp/nl sheared, denatured salmon sperm DNA.

Generally, stringency of hybridizanion is expressed, in parl, with reference (o the temperitture
under which the wash step is carried out. Such wash lemperatures ars typically selecled W be ghout
5°C to 20°C Jower than the thersl elting point (T,) for the specific sequence at a defined ionic
strengfh and pH. The T, is the temperature (under defined jonic strengih and pil} at which 50 of the
targer sequence hybridizes to a perfectly miatched probe. Aneguation fur calcelating T, and conditions
for mucleic acid hybridization are well known and <an be found in Saiubrook, J. ef al, (1989) Mulecular
Cloning: A Laboratory Manual, 2 ¢d., vol. 1-3, Cold Spring Habor Press, Plainview WY, spaifically
sec velume 2, chapter 9.

High stringency conditions for hybridization between polymuclectides of the present invention
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include wagh conditions of 68°C inihe preseace of about 0.2 x §5C and about (114 SDS, for 1 hour.
Alternatively, temperatures of aboul 65°C, 60°C, 55°C, or 42°C may be used. $SC coneentration may
be varied from about (1) 10 2 x SSC, with SDS being present at abgut £,1%. Typically, blocking
Teagents are used o block non-specific hybridization. Such hlocking reagents includs, for instance,
sheared ang denatured salmob sperm [DNA at abowt 100-200 ng/ml. Organic solvent, such as
formamide at a concentration of about 35-50% v/v, may also be uscd under particular clrcumstances,
such ag for RNADNA hybridizations. Useful variations on these wash conditions will be readily
apparent (0 those of ordinary skill in the art. Hybridization, particularly wnder high siringency
conditions, may be suggestive of evolutivnary similarity between the nucteotides. Such similarity is
strongly indicative of a similar role for the micleotides and their encoded potypeptides.

The reem “hybridization cotoplex™ refers to a complex formed between two nucleic acid
fequences by virtue of the formabon of hydrogen bonds between complomeniary bases. A hybridization
complex may be foroeed in solotion {¢.g., Gyt or Ret analysis) or formed bebwepn one gucleic acid
scquence present io solution and another nucleic acid scquence immobilized on 4 solid support {e.2.,
paper, membranes, filters, chips, pins or glass shides, or any other appropriale substrate 10 which ¢ells
or iheir nucleic acids have been fixed).

T wamss “insertion™ and “addition” refer (0 changes in an amino acki or nuclealide sequence
resulting in the addition of one or more anine acid residues or nucleotides, respectively.

“Imnmme response” can refer 10 conditions associated with inflammation, trauma, immmne
disorders, of infections or genelic discase, et¢. These conditions cap be characterized by expression of
varions factors, .., cytokines, chenwkines, and other signaling molegules, which may affect cellular
and systemic delense syslems.

AR "inununogenic fragment™ is a polypepiide of oligopeptide fragment of GCREC which is
capable of eliciting an inumung response when irtrodueced into a Jiving organism, for example, a
mamal. The erm “imuwunogenic fragment” also includes any polypeptide or oligopeptide fragent of
GCREC which i3 usefal in any of the antbody production methods disclosed herzin or known in the art.

The term “microarray” refers to an arrangement of a plurality of polynucleotides, polypeprides,
o other chemizal compounds ob a substrate.

The terms “element” and “array element” reler 10 2 polynucleotide, polypeptide, or other
chemical compourd having a unigue and defined position on a microaray.

The term “mocdulate” refers o a change in the aclivity of GCREC. For example, madulation
WAy CAUSC &N increase of 4 decrsase in protoin activity, binding characteristics, or any other biclogical,
funclional, or immunological properties of GCREC,

The phrases “nucleic acid” and “nucleic acid seguence” refer (o a nuclectide, chgonucleotide,

20

JP 2004-500808 A 2004.1.15



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

W

23

(128) JP 2004-500808 A 2004.1.15

WO 01/41288 POTIUSO/ 33362

potynucleatide, or any fragment thereof. These phrases also refer to DNA or RNA of genomic or
syntithetic origin which may be single-stranded or double-stranded and may represent the sense or the.
antisense strand, to peptide pucleis acid (PNA), of 1o any DNA-like or RNA-like material.

"Operably linked" refers © the situation in which a first nucleic acid sequence js placed ina
functional relationship with a second nucleic acid seyuence, For instance, & promoter is operably
tinked to a coding sequence il the promoter affects the Transcription of expression of the coding
sequence. Operably linked DA scquences may be in ciose proximity o conliguoss and, wiere
necessary 9 join twa protein coding regions, inthe same reading itame.

“Peplide neclele acid”™ (PNAY refers to an antisense molecule or anti-pene agent which
compriscs an oligonucleotide of at least about 5 nucleotides in length linked 10 a peptide hackbone of
aminn acid residues ending in lysine. The terminal Jysine confers solubility to the composilion. PNAs
preferentialiy bind complemmentary single stranded DNA or RNA and stop transcript clongation, and
may ke pegylated to extend their lifespan in the cell.

“Post-translationat moditication” of an GCREC may involve lipidation, glycosylation,
phosphorylation, acetylation, raccmization, proteclyiic cleavage, and other medifications known in Lhe
w1, These processes may ocour synthetically o biochemically. Biochemitcal muli fications will vary by
eell type depending on the enzymutic milico of GCREC,

"Probe” refers to nucleic acid sequences encadiog GCREC, their complaments, of frapments
thereof, which are vsed to detect identicsl, allelic or relmed mucleic acid sequences. Probes are
isnlated oligonucleotides or patynucleatides antached to a detectable Jabel ur reporter molecule, Typical
labels include rdicaclive isolopes, ligands, chamiluminescent agents, and enzymes, “Primers” are
shart micleic acids, usually DNA oligonuclentides, which may be annealed o a target polynscleotide by
complenentary basc-paring, The primer may then be extended along the target DNA strand by a DNA
polymerase engyine.  Primer pairs can be used for amplification (&nd identification) of a nocleic acid
sequence, &.g. by the pelymerase chain reaction (PCR).

Probes and primers as used in the presert invention typically comprise at least 15 contiguous
micleotides of # known sequence. In order to enhance specificity, Jonger probes and primers imay also
be eployed, such as probes and primers that comprise al Jeast 20, 25, 30, 403, 30, 60, 76, 80, 90, 100,
or al least 150 comsecutve nuckectides of the disclosed aucleic avid sequences. Prohes and primers may
be considerably longer than these examples, and it is wnderstood (hat any Jengih supporied by the
specification, including the tables, figures, and Sequence Listing, may be used.

Methods for preparing and using probes and primars are described in the referenoes, for
exaumpl. Sumbreok, J. el o). (1989) Molecular Clonjug: A Laharatory Manual, 2" e, vol. 1-3, Cold
Spring Harbor Press, Plainview NY; Ausubel, F.M. et al. {3987] Current Protocols in Molecular
Bivlopy, Greene Publ. Assoe, & Wiley-Interscienves, New York NY; Lonis, M. et al. {1990) PCR

21
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Pragocols, A Guide to Methods and Applications, Academic Press, San Diggo CA. PCR primer pairs

cap he derived fioin a known sequence, for exanple, by nsing computer programs intended for that
purpose such as Primer {Version 0.5, 1991, Whitchead Institute for Biomedical Research, Cambridgs
BIA).

Qligonucleotides for use as priniers are selected using software known in the art for such
purpose. For example, OLIGO 4.0% software is useful for the selection of PCR primer pairs of up to
100 nu¢leotides epch, and for the analysis of ofigonucleorides and larger pulynuciestices of up 10 5,000
nuclectides from an input polynuclectidc sequence of up to 32 kilobases. Similar primer selection
programs hirve incorparated additional features for expanded capabilities. For example, the PrimOU
primer selection program (available to the pubtic rom the Genome Center at University of Texas South
West Medical Center, Dallas TX) is capable of choosing specitic primers from megabase sequences
and i thug useful for degigning primers on a genome-wide scope. The Primer3 primer sclection
program (available to the pubhc from the Whitehead [nstituee/MIT Cenrer for Gerkrne Research,
Cambridge MA} allows the user (o input a “mispriming library,” in witich sequences (0 avoid as primer
binuling sites are user-specified. Primer? is aselul, in patticniar, for the selection of uliganucleotides tor
microarrays. (The source code (or the Tatter twe primer sclocliom programs may slso be ohtained from
heir respective sources ankd nxdilied w meet the user's specilic needs.) The PrimeGen program
{available ta the public from the UK Human Genome Mapping Project Resource Centre, Cambrides
UK} destgns primers based on multiple sequence alignments, thereby allowing selection of primers that
hybridize to aither the most conservest of Jeast conserved regions of aligned nucleic: acid sequences.
Henee, this propram is usefyl for identification of boih unique and conserved cligmucleotides and
polynucleatide Tagments. The oiigonncleotides and palynucleotide fragments identiffed by any of the
ahive selecuon methods are usefl in hybridization technologics, for example, as PCR or sequencing
priters, nUCroant ay eleents, or specific proebes 1o identily fally o partially Complomentary
polynucleotides in a sample of nuclzic acids. Methods of cligenuclentide selection are not limited (0
those described above.

A “recombinant nucleic acid” is a sequence that is ol naturally occwrring or has

sequence
that Is made by an antificial combiparion of Two or more otherwise sepurated segments of sequence.
This arlificial combination s often accamplished by chamical symhesis or, niore goranonly, by the
arlificia) inanipulation of isolated segments of nucleic acids, e.g., by genalic engineering lechnigues
such as those gescribad in Sambrook, supra. The term recumbinan incledes nuclers scids that have
becn altcred solely by addition, substitution, or delefion of 4 portion of the nucleiv acid. Frequently. a
recombinant nucleic zcid miy include a nucleic ackl sequence operably linked 10 2 promoler sequence.

Such u recombinant nucleic acid may be part of a vector that is used, for example, 1o transformeoa ccll.
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Alternatively, such recombinant nucleic acids may be part of 4 vital vector, e, based on a
vaccinia virvs, that could be usc 10 vaceinate & mammal wherein the recombinant nucleic acid is
expressed, inducing o protevtive immunclogical response jn the mammal,

A “regulatory element” refers 10 2 nucleic acid sequence usually derived from untranslated
rewiomy of & genc and itcludexs enhancers, promotess, introns, and §' and 3° untranslated reglons (UTRs).
Regulalory eléments interact with hast or viral proteins which conurol waiscription, wranstation, of RNA
stabidity.

“'Reporter molecules” are chemical or biochemical molelies used for labeling a nucleic acid,
amino acid, or antibody. Reporter molecules include radionuclides; enzymes; finorescent,
chemiluminescent, of chromaogenic agents; substrates; cofactors; inhibitors; magnetic particles: and
other mofelies known in (he arl,

An “RNA eyuivalent,” in reference to a DMA sequence, is conpesed of the same lingar
sequence of nucleolides as the relerence DMA sequence with the exception that all occurreness of the
nifrogencus hase Ihymine are replaced with uracil, and the sugar backbone is coroposed of ribose
instead of deoxyribose.

The term “sample” is nsed in its broadest sense. A sample suspected of containing GCREC,
nucleie actds encoding GCREC, or fragments thersul may comprise a bodily uid; an extract from a
<ell, diremoxome, organelle, or menmbrane isolated from a cell: a cell; genomic DNA, RNA, or cDMNA,
in sotution or bound £ a substrate; 4 tissue; 4 tisic pring eke.

The terms “specific binding™ and “speeibeally binding” refer 1o that interaction between a
profein or peplide and an agonist, an antibody, an artzgumist, 2 small molecule, or a0y naturgl o
synthetic binding compesidon, The interaction is dependont upon L presence of 3 pariicular struchure
of the prowein, €., the antigenic determinant or epitepe, recognized by the binding molecule. For
exampie, iT an antitody 18 specific for epitope “A,” the presence of a polypeptide comprising the cpitope
A, or the presence of free unlabeled A, ina reactlon containing freg labeled A and the antibedy will
roduce the amcant of labeled A that binds to the antibody.

The term “substantially purified” refers to nucleic acid or amino acid sequences that are
removed from Uieir natural eivironment and ar isolated or separated, and are 3t least 60% fres,
preferably at least 75% froe, and most preferahly at least 904 Iree from other components with which
they are naturally associated.

A “substitution’ refars 10 e replacement of one or more aming acid residues or nucleatides by
<different amine acid residucs o mucleotides, respectively.

“Substrate’’ refers w any suitable rigid or semi-rigid support including membranes, Hlters,

chips, slides, walers, finers, magnetic of nonmagneric beads, gels, tubing, plates, polymers,

JP 2004-500808 A 2004.1.15
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microparticics and capiliarics. The subsirate can have a variety of surface forms, such as wells,
trenches, pins, channgls and pores, 10 which polynucleotides or pulypeptides arc bound.

A “rranscript itnage’” refers to the cellective pattern of gene exprassion by a particular cell type
or tssne under given conditions ar a given lime.

“Transformation” describes a process by which exogenous DNA s introdoced into a recipicnt
«ell. Transformation may oceur under aaural o artificial conditions according to various ineilkuls well
known in the art, and may rely on any known method for the insertion of foreign nucleic acid sequences
inter a prokaryotic or eukaeyetic host cell. "I methed far transformatlon is selected hased on the type
of hast coll being transformed and may includo, but js not Jmited to, bacteriophage or viral infection,
electroparation, bear shock. lpofection, and particle bombardment. The sorm “wanstormed cells™
includes stably ranstormed cells in which the inserted DNA is Cipable of replication either as an
autonemously replicating plasmid or as part of the hast chromaosome, as well as transienily ranstizimed
cells which express (be inserted DNA or RNA Jor limited periogds of time,

A “lransgenic erganism,” as used herein, is any organism. including but not linited to
animals and plants, in which enc or more of the cells of the organism contsing heterolognus nucleic
acid introdueced by way of lwman tatervention, such as by transgenic technicues well known in the
a1, The nuclel #cid is introduced into the cell, directly of indirectly by inteaduction into a precursor
of the cell, by way of deliberate genctic manipulation, such zs by wmicroinjection or by intection with
a recombinant viras, The tenn genctic manipnelation does not include classical cross-breeding, or o
vitra fertilivation, bu rather is ditecied to the inroduction of 2 recombinant DNA molecule. The
transgenic organisms contemplated in accordance with the present invention include bacteria,
cyanobacleria, fungi, planis and animals. The isolated DNA of the present invenlion can he
introdtced into the host by methods known in the ant, for example infeetion, transicetion,
teansformation or ransconjugaton. Techniques for transfering the DNA of the present invention
o such organisms are widely known and provided in references such as Sambrook of . (1984,
supra.

A “variant” of a pardcular nucleic arid sequence is defined as a nucleic acid sequenc having at
least 40%: sequepce identity 10 the particular bucleic acid ssquence over a certain lepgth of one of the
fueleic acid sequentces using blastn with the “BLAST 2 Sequences” tonl Version 2.0 & (May-07-1999)
set at default parsmcters. Such a pair of nocleie acids may show, for example, at least 50%, at least
604%, at least 70%, at lcast BO%, at least 85%, at least 90%, at least 95% or at leagl 98% or greater
sequence identity over a certain defined length. A variant may be described gs, for example, an “allelic”
{as defined above), “splice,” “specics.” of “polymorphic” variant, A splice variant may bave signilicant
dentity to a refercnce molecule, but will genorally have a greaker or lesser number of polynucleotides

due to allernative splicing of exons during mRNA processing. The corresponding polypeptide may
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possess aditionad functional donadng or lack domaips that are present in the reference molecule.
Species variants are polynucleotide sequences that vary from ane species to another. The resulting
polypeprides will penerally have significant aming acid jdentity relative to cach ather. A polymorphic
yariant is a variation in the palynucledtide sequence of a particular gene between individuals of a given
species. Polymarphic variants alse may encompass “'single nucleotide polymorphisms” (SNPs} in
which the polymecleotide sequence varles by one micleotide base. The presence of SHPs may be
indicative of, for example, 2 certain population, a disense state, or 4 propensity for a disease stire.

A “variant" of a particutar polypepiide sequence is defined as a polypeptide sequence having al
least 40% sequence identity 10 the particular polypepiicle sequence over a certain length of one of 1he
pulypeptide sequences using blastp with the "BLAST 2 Sequences™ ool Version 2.0.9 (May-7-199%)
set at default paratnerers. Such & pair of polypeptides may show, Tor example, at least 5%, at 1cast
0%, at lcast 70%, at least §0%, at least 0%, at Jeast 5%, or at least 98% or greater seyuence

idenlity over a ceriain defined length of one of the pulypeptides.

THE INVENTION

The invention is bised on the discovery of new human G-prolein coupled receptors (GOREC),
the polyonclectides eacoding GCREC, wnd the use of these compasitions for the dingnosis, treatment, or
prevention of eell profiterative, newrological, cardiovascular, pastroiniestinal,
autoimmune/inflanuatory, and metabolic disordars, and viral infecuons.

Table 1 summarizes the nomenclature fur the polynucleotide and pulypeptide sequences of the
inventon, Each polynuclentide and its corresponding polypeplide are correlates to a single Incyle
project identilication numher {Incyle Project 1R, Each palypeplide sequence 35 denoted by hoth 2
palypeptide sequence identilication number (Palypeptide SEQ [D NO) and an Incyie polypeptide
sequence numbet {Incyte Polypeptide 1D as shown. Each polynucleotide sequence is dencted by both a
palynucleotide sequence idemitication number (Polynucleaude SECQ 1D NO:) and an Incyle
polynuclestide consensus sequence number (Inhcyte Folynucleotide 1D} ag shown.

Table 2 shows sequences with homology 1o the polypeptides of the invention as identified by
BLAST analysis against the GenBank proteiu {genpept) database. Colomns 1 and 2 show the
palypeptide sequence identification aumber (Polypeptide SEQ 1D NO.) and the corresponding [ncyte
palypeptide sequence nuimber (Incyte Polypeplide 10} for each polypepiide of the invention, Column 3
sttows the GenBank identification number (Genbank ID NO:) of e nearest GenBank homolog.
Columa 4 shows the probability score for the match between cach polypeptide and its GenBank
homolog. Columw 3 shows the annotation of the GenBank homolog ulomg with relevand citations where
appticubla, all of which are expressly incorporated by reference herein,

Table 3 shows varions struchiral features of each of the polypeptides of te inventicn, Columns
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1 anef 2 show the polypepdde sequence identification oomber (SEQ 1D NO:) and the corresponcing
Incyie polypeplide sequence nutber {Encyte Polypeptide ID) for each polypeptide of the invention.
Column 3 shows the number of amino ackl residues in each polypeptide. Colunn 4 shows potential
phospherylation sites, & coluron 5 slhows patential ghycesylation sites, as detetivised by the MOTIES
program of e GCG sequence analysis soliware package (Geneligs Computer Group, Madison W1),
Colunn 6 shows amine acid residues comprising signalure seguences, domains, and nrotifs. Colupin 7
shows analyiical methods Jor prinein structure/funciion analysis and bt some cases, scarchable
dalabascs Lo which the analylical melhods were applicd.

As shown 1n Table 4, the polynneleatide sequences of the presant invention were assemblsd
using cDNA sequences or coding (exen) sequences dertved Trom genomic DNA, or any conbination of
thesc wa types of sequences. Celumas | and 2 fist the polymucleotide seyuence identi ication nuriber
(Puiynucientide SEQ D NO:} and the corresponding Incyle polynucleotide consensus sequence nurnmber
(Incyte Polymuclentide ID) fur each polynuclentiile of the invention. Columi 3 shiows the length of cach
polynucleotide sequence in basepaics, Column 4 lists fragmenis of the polynucleatide sequences which
are usclul, for example, in hybridization o ampliticatton technologics that idenofy SEQ 1D NO:40-78

of that distnguish betwean SEQ ID NOA0-78 and related polynucleotide sequences, Column 5

shows idlentification numbers corresponding to ¢DNA sequences, cuding sequences (exons} predicied
from genomic TANA, and/or sequence. assemblages comprised of both CDMA snd geronic DNA. These
sequences were used e assermble Lhe polynucleotide sequences of the invention. Columns 6 and 7 of
Table 4 show the nucleotide siar, (3} and sl a7 positions af ihe cBNA and penotnic sequenees in
colanin 5 relative ta their respeciive sequences.

The identification numbers in Column 5 of Table 4 may refer specifically, for example, (o
Incyte ¢DNAs along with their corresponding cDNA libraries. For exumple, 927003T6 is ibe:
ideptification oumber of an Incytc cDNA sequence, and BRAINOTIM is the cDNA library fram which
iLis derives). Incyte (DINAs for which eDNA libraries are nol indicated were derived from pooled
cDMA Jibraries (e.g., 7048U888V1), Allernatively, the identifcaion aumbers in column 5 may refer to
GerBank cDNAs or ESTs {e.g.. 2835247) which contributed 10 the assembly of the polvrucleotide
soyuences, Alternatively, the dentification numbers in column 3 may refer to codiog regions predicted
by Genscan apalysis of gepomic DNA, For exemple, g4190944.v113.25_10.dit is the identification
number of 3 Genscan-predicted coding sequence, with 4190944 heing the GenBank identitication
number of the sequence to which Genscan was applied. The Genscan-predicted coding sequences may
have been edited prior to asseinbly. (See Example IV.) Alerrarively, the identitication numbers i
colunm 5 may refer to asseiblages of both cDINA and Genscan-predicted exons browght together by an
“cxon stitching” algoritim, {See Examplc V.) Altcrnatively, e identification nambers it column 5

JP 2004-500808 A 2004.1.15
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may refer 1o assemblages of both cDNA and Genscan-predicted exons brought together by an “exon-
stretching™ algorithin. (See Example V') [n sine cases, Tneyte cDNA coverage redundant with the
sequence coverage shown it column § wag obtained 10 confinm the final consensug polynucleotide
sequenice, but the relevant Incyle cDNA idenlification numbers are nol shovn,

Tahle 5 shows the representative cDINA Libraries for those polynuclentide scquences which
were assembled using Incyle cDNA sequences. The representative cDMA library is tiie Tneyte CDNA
library which is most frequently eepresented by the Insyte cDINA sequences which were used to
assemible and confirm the above polynuclentide sequences, The tssues wnd verors which were used (o
sonsiruct the ¢CDMA libraries shown in Table 5 are described in Table 6.

The invention also encompasses GCREC vaniants. A prelerred GCREC varian 1s one which
Ttas al least about 0%, of allernatively at least abiut 90%, or even & least ahok 93% aming acld
sequence identity to the GCREC amino acid sequence, and which conlaing atleast ooe [unctional of
structural characteristic of GCREC.

The invention 2150 cnconipasses polynucleotides which encods GCREC. 10 & particular
embeadiment, the inveation cncompasses a polynucleotids sequence t.‘umpr‘tsing 4 seiquence selected from
the proup consisting of SEQ ID NO:A40-78, which encodes GCREC. The polyouclzotide sequences of
SEQ 1D N©:40-738, as presented in the Sequence Listing, cinbrace the equivalent RNA segquences,
wherein ncomirences of the nitrogenaus base thymine are replaced with uracl, and the sugar backhone
is compaosed of ribose instead of dooxyribose.

e invention 2150 encompasses 3 variant of 2 polynuclentide sequence encoding GCREC. In
parhivutar, such a varian! polynucleotide sequenve will bave at least about 70%, ur gliernatively at least
abeal §5%, or even at Jeast about 95% polynucieatide sequence identity 1 the polynuclentide sequence
encrding GCREC. A particular aspeet of the invenlion encompasses a variant of a polynucleide
seiquence comprising a sequence selected from the yroup consisting off SEQ 1D NO:-4{-78 which has at
least about 70%. or alieTnatively at 1easi about 85%, Of cven at Jeast about 95% polynucleotide
soquence identity 1 a nuckic acid sequence selected from the. group consisting of SEQ 1D NO:4(1-78.
Any one of the polynucleotde variants described above can encode an aming acid sequence which
containg al least one functional of structoral characteristic of GCREC.

[t will be appreviated by those skilled in the art that as a resuli of the degeneracy of the genglic
code, 3 muliitude of polynucleotide sequences enceding GCREL, some bedcing minima) similarity e
the polypucleotide sequences of any known and raturally occurring gene, may be produced.  Thus, the
nvention contemplates each and every possible varlation of polynucieotide sequence that could be made
by sclecting combinations hased on possible codon chotees. These combinations are made in

aceordunce with the standard iriplet genetic cokle as applied 1o the pilynucleotide sequence of namrally

7
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occurring GCREC, and all such variations are to e considered as being specifically disclosed.

Although pucleatide sequences which envle GCREC and its variants are generaliy capable of
hybridizing 1o the micleotide sequence of the naturally occurring GCREC under appropriatety sclecied
conditivns of stringeny, it may be advanlageous to produce nuclectide sequences encoding GCREC ur
its derivalivas possessing a substantially different codon usage, ¢ g., inclusion of non-namrally
aceurring codons, Codons niay be selected 1o inerease the rate at which expression of the peptide
occurs in a particolar prokaryotic or cukaryetic host in accordance with the frequency with which
particular codons are utilized by the host. Other reasons for substantially ajtering the nucleotide
sequeance encading GCREC and its derivatives witheut alfering the epcods amine acid seguences
incinde the production of RMNA wransctipts having more. desirable properties, such as a greater hal-ife,
than transeripls produced from the patrally occurring sequence.

The invention also encampasses production of DNA sequences which encode GCREC and
GUREC derivatives, or [ragments thereof, cntirely by synthetic chemistcy.  After production, the
synthetic sequence may be inseried into any of the many availabic expression vectars aixi cell systems
wsing rcagents well known in the art. Maoreover, synthetic chemistry may be used to introduce
mutations into a sequence encading GCREC ar any fragment thereos,

Also engompassed by the iovention are polynuclenide sequences Dhat are capable of
hybridizing o the clained pulynoclentide sequences, and, in particular, 1o those shown in §EQ 1D
NO:AQ-7E and fragnients thereof under vawious conditions of strinpency, (Ses, &g, Wahl, G.M, and
S.L. Berger (1987) Meukxts Enzymol. 152:399-407; Kimmel, A.R. {1987) Mcetkods Enzymaol.
152:507-511.) Hybridization conditions, including aonealing and wash conditions, are described in
“Delinitions.”

Metheds for DNA sequencing are well koows: in the art and oy be used to practice any of the
eml’xxl'\rneﬁis ol the invention. The inethods may employ such enzymnes as te Klenow fragment of
DNA polymerase I, SEQUENASE (US Biochemical, Cleveland OH). Taq polymerase (Applicd
Biosystens), thermostable T7 polyimerase (Amersham Pharacia Biotech, Piscataway NI, of
combinations of polymerases and proofreading examicieases such as those found in the ELONGASE
amplification sysiem (Lite Technologics. Gaithersburg MD). Preferably, sequence preparation is
automared with machines such as the MICRCLAB 2204 liquid transfer system (Hamslton, Reno NV),
PTC200 thermal eycler {MJ Research, Wateriown MA) and ABI CATALYST 8()) thermal cycler
(Applicd Biosystemis). Seguencing is then carricd out using elther the ABE 373 or 377 DNA sequencing
system (Applied Biosystems), the MEGABACE 1{0K) DNA scquencing systan (Molecular Dynamics,
Suinyvale CA), or cther systems known inthe art. The resuiting sequences ure apalyzed using a

varicty of algacitins which are well kpown inthe art. (Sess e.g., Ausubel, F M, (1997) Shott Protocols

Pl
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in Muoteculgr Biology, John Wiley & Sons, New York NY, unit 7.7, Meyers, R.A- (1995} Molecular
Biclopy and Biotechnalory, Wiley VCH, Mew York NY, pp. 856-851)

The tocleic acid sequences encoding GCREC may be extended utilizing a partial nuclentide
sefquenie aud employing various PCR-hased methods kiown in the art (o ielect upsirean) sequeices,
Such as promoters and regulstory elements. For example, one nethod which may be employed,
Testriction-site PCR, uses universal and nested primers 1o amplity unknowh seqUence from genomic
DNA within a cloning vector, (See, e g, Sarkar. G. (1993} PCR Methods Applic. 2:318-322)
Ancier method, inverse PCR, uses primers that extend in divergent dircctions te amplify unknown
sequence iTom a circularized template. The temiplate is derived from restriction fragments comprising 4
known penomic locus and surrounding sequences. (See, e.g., Triglia, T. et al. (1288} Nucleic Acids
Res. 16:8186.) A ting methad, capture PCR, involves PCR amplification of IXNA fragments adjacent
10 known Sequences in human arg yesst anificial chromosome DNAL (See, &2, Lagerstrom, M. et al.
{1991) PCR Methods Applic. L:111-1T%.) In this method, multiple restriction cnzyme digestions arxl
ligations may be used te insert an enginecred double-stranded sequeence inco a region of unknown
sequence before performing PCR. Other methods which may be used o retrieve unknown seiuentes
are kmown inthe art. (See, e.g., Parker, LD el al. {(J991) Nucleic Acids Res, 19:3055-3060).
Adlditonally, une inay use PCR, nested primers, and PROMOTERFINDER libraties (Cloniech, Palo
Alto CA) o walk genomic DNA. This procedure aveids the need 10 sereen libraries and is useful in
finding intronfexon junctions. For 211 PCR-based methods, primars may be designed using
commercially available software, such as QLIGO 4.06 primer analysis software {Nations] Biosciences,
Plymouth MIN} or another appropriale program, 10 he about 22 10 30 nuctectides in lengih, 10 have 2
GC conlent of about 30% or more, and to annead (o O teaplaie al femperatures of aboul 68°C
T2,

When screening for full length ¢DNAs, it is preferable 1o use Libraries that Dave besn
size-selocted to loclude larger cDNAs. In addition, random-printed librarics, which ofien include
soquences containing the 3' regions of genes, are preferable for situations in which an oligo d(T) library
does not yield a full-length cDNA. Genowic libraries may be useful for extension of seguence inko 5
non-ranseribed regulatory regions,

Cupiltary clectrophuresis systems which are corpmercially available niny be vsed 1o analyze the
size of confirm the nucleotide sequence of seyuencing or PCR products. Tn particular, capillury
gequencing may employ flowable polymers for electrophoretic separation, four dillezent nuclectide-
specific, lascr-stimulated fluorcscent dycs, awd a charge coupled device cumera for dercetion of the
emitted wavelengths. Ouiput/Tipht intensity may be converted to electrical signal using appropriate
software (2.4, GENDTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and the enlire
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process irom Joading of samplcs to computer analysis and clectronic data display may he computer
controlled. Capillary electrophorests &5 especially preferable for sequencing small DNA fragments
which may be preseot in limited sinounis in a paricular sample,

In another embodiment of (e invention, polynucleotide sequences or fragimeots thereof which
eniile GCREC iy be cloned in racombinant DNA moleoules that dircet expression of GCREC, or
fragmients or fusctional equivalents thereof, in appropriate host cells. Due o the inherent degeneracy of
1he genetic cikle, ofher DNA seguences which encode substantially the same or a functionally equivalenl,
aming a¢id sequence may be produced and used w express GCREC.

“The nucleotide sequences of the present invention can be engineered using melhods generalty
known in the art in order 1o alier GCREC-encoding sequences for a variety of purposes including, bul
oot limited to, modification of the cloning, provessing, andfor expression of the gene praduct. DNA
shullling by random [ragmentation and PCR reasseimbly of geae fragments and synthetic
oligonuclentiies may be used 1o enuineer e nucleotide sequences. For example, oligopuclootide-
mediated site-directed muragenesis may be used to introtduce murations that create new restriction xites,
alter glycosylaticn patterns, change codon preference, prichucs splice variants, and so forth,

The rncleotides of e present invention may be subjected to DNA shuffling lechmigues such
as MOLECULARBREEDING (Muxygen Inc., Santa Clara CA; described in U.S. Patem Number
5,837,458; Chang, C.-C. ¢t &1. (1999) Nat. Biotechpo). 17:793-797; Chnstans, F.C. et al, (19499 hat.
Biveechnol, 17:259-264; and Crameri, A, €14, (1996) Mal. Biotechnol. 14.313-319} 1o alter of
improve e biological properices of GCREC, such as its bivlogical or cnzymatic activity or is ability
10 bind 10 other molecules or compounds. DN A shuftling is 2 process by which alibrary of gene
variants is produced usiog PCR-mediated recombination of gene fragments, The library is then
subjected to selection or screzning procedures that idealily those yene variams with the desired
properties. These prefermed variants may then be poeled and further subjected 1o recorstve rounds of
DNA shufiling and selection/sireerang. Thus, genetic diversily s created through "artificial”
breeding and rapid melecular evolwdon. Foe cxample, fragments of 4 single gene containing randiin
point mutatons may ke recombined, screened, and then reshuffied uati! (he desired propenies arc
oplimized. Allernatively, fraginents of 2 given gene may be recombined with fragments of
homolegous genes in the same gence family, either from the same ot different species, tereby
maximizing the genefic diversity of multiple naterally oceurring genes in a directed and conirollable
manner.

Fn anoiber embodiment, sequences encoding GCREC may be synthesized, in whole or in part,
using chemveal methods well known in the art. (See, e g, Caruthers, MLH. et al. (19807 Mucleic Acids
Symp, Ser. 7:215-223; and Horn, T, e sl {1980} Nucleic Acids Symp. Ser. 7:725-232.) Alternatively,
GCREC itself or a fragment thereod nuuy be synthesized using chemical methods. For example, peptide

0
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synthesis can be performed usiop various solution-phase or solid-phase techniques. (See, £.2.,
Creighton, T. (1984) Proteins, Structures and Molecular Propertics, WH Freeman, Now York NY,
pp.55-60; and Roberge, 1.Y. @ al. (1995) Science 269:202-204.)  Automated synthesis may be
achievad using the ABT 431A peptide synthesizer (Applied Bivsystems), Additionaily, the #mine acid
scquence of GCREC, or any part thereof, may be &llered during direct synthesis andfor combined with
sequences from other proteing, or any pan thereof, 1o produce a variant polypeplide or a polypeptide
having 4 sequence of 4 naturaly dceurring polypeptide.

The peptide may he substantially purified hy preparative Tigh performanve liguid
chrematograpby. (Sec, e.g., Chiez, R.M. und FZ, Regnier (1590} Methuds Enzymol. 18#2:392-421 )
The compesition of the synthetic peplides may e confirmed by aming acid analysis or by scQuencing.
(See, e.g., Crelghton, supra, pp. 28-51.)

T order 1o express a biclogically scuve GCREC, the mucleotide scyuences epcoding GCREC

_ or derivatives thereot may be inscrted it an appropriate cxpression veclor, 1.e., a vector which

contains the necessary elemes for transcriptional and trans)ationa) comtrol of the inserted codimg,
sequence jn a suitable host. These slements include regulatory sequences, such ak enhancers,
constitutive and inducible promoters, ami 5 and 3" untranslaied regioiis in the vector and in
polynucleolide sequences encinting GCREC. Such clements may vary in their sirength and specificity.
Spocific inittation signals may also be used to achieve more efficient ranslation of sequances encoding
GUREC. Such sipnals inciude the ATG initiation codon and adjacenl. sequences, e.g. the Kozak
sequeitce,  [n cases whetd sequences encoding GCREC and jts initiation codon and upsresn regulatory
soguences are inserted inlo the appropriale expreasion vector, no additional iranscriptional or
translational contral signals may be needed. However, in cases where only eoding sequencs, of a
fragmen thereof, ix inserted, exopenous ranslational conired siguals incloding an ip-frume ATG
initiation eodon should b provided by the vector. Exogenons translationa) elements aml initiation
codins may be of various ofigios, both natiral and synthetic. The efficiency of expressivn may be
enhanced by the inclusion of enhancers appropriate for the particular bost culi system vsed. {See, eg.,
Schaek, D er ak (1994) Results Frobl. Cell Differ, 201125-162.)

Methods which are well knovwn 10 those skilled in the art may he used 16 CORSIFUC EXOTCSSIOD
vechors comtiatning sequences encoding GCREC anl appropriace transcriptional and translational
coutrel elements. These methads include i vitrg recombinant DNA techniques, synthetic techniques,

and in vive gengtic recombination. (See, a.r., Sambrook, J. el al. {1989 Malecular Cloning, A

Laboratory Manual, Cold Spring Harbor Pross, Plainview NY, ch. 4, 8, ard 16-17; Ausubel, .M, &t
al. (1985) Current Protocots in Moleculur Biotogy, John Wiley & Sons, New York NY, oh. %, 13, and
16.)

31
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A varicty of expression vector/host systems mzy be utilized 1o contain and express sequences
elmcx;ing GCREC. These includs, but are Aot limited Lo, microorganisms such as bacteria transformed
with Tecombinant bacieriophage, plasmid, or cosmid DNA expressian vectors, yeast transformed with
Yeast expression veolors: insect cell systems infected with viral expressiun veciors (e.g., haculovirus),
plant cell systenss ransformed with viral expression vectars (e.g., cauliflower aosaic virus, CaMY, o
tobacco mosaic virus, TMY} or with bacterial expression veclors (e.g., Ti or pBR32Z plasmids); or
animal cell systenis. (Sce, e.g., Sambrouk, supra: Avsnbel, sugra; Van Heeke, G. and 5.M. Schusrer
(1989} J. Biol. Chem. 264:5503-350%; Engelliard, E.K. et al. (19%4) Proc. Natl. Acud. Sci. USA
91:3224-3227. Sandig, V. et al. (1996 Hum. Gene Ther. 7:1937-1945; Takamatsn, N, (1987) EMBO
1. 5:307-311; The MgGraw Hill Yearbook of Science aod Technology (1992) McGraw Hill, Mew
York NY, pp. 191-146; Logan, J. and T. Stenk {1984) Proc. Natl, Acad. Sci. USA 81:3655-3659; and
Haurrington, 1.7, et al, (1997) Nat, Geuet. 15:345-355.) Expression vectors derived from retroviruses,
adenaviruscs, of herpes o vaccinia viruscs, of from various bacterial plasniids, may be used tor
delivery of mucleotide sequences to the trgeled organ, lissue, o celf population. (See, ¢.g., Dt
Nicola, M. et al. {194%) Cancer Gen. Ther. 5(6):350-356; Yu, M. et aL. (1993) Proc. Nagl. Acad, Sci.
USA 901 316340-6244; Bulier, R.b. et al. (1985} Nawre 317(60405:813-815; McGroegor, D.P. et al.
{1994) Mol. Inanunal. 31(3).219-226; and Verma, LML and M. Somia {1997) Nature. 389:234-242.}
The invention is not Jimtted by the bust call employad,

In hacterial systems, a tanber of cloning and expression vecfors may be sclocied depending
upon the use intended Mor polynuclectide sequences cacoding GCREC. For example, routine cloning,
subclaning, and propagation of polynuclestide sequences encoding GCREC can be achieved using a
nwitifunctional E. cobi vector such us PELUESCRIPT (Stritapene, La Jalla CA) or PSPORT plasmid

(Life Technologies). Ligation of sequences encoding GUREC inty the vector's inuliiple cloning site:
disrupts the lacZ gene, allowing a colorimetric screening procedure for identiticarion of transformed

bacteria contaiping recombinamt molesules. [n addition, these vectors may be useful for jn vitro

Iranseriplion, dideoxy sequencing, single strand rescuc with helper phage. and creation of nested
deletions in the cloned sequence. (See, e.g., Yan Heeke, G. and S.M. Schuster (1989) I, Biol. Chem.
26:4:5503-5501%.) When larpe guanlities of GCREC are needed, e.g. for the production of antibixdies.,
vectors which dicect hagh level expression of GCREC may be nsed. For exammiple, veclors contuining
The strong, inducible SP6 or T7 hacteriophage promoter may be used.

Yeast expression systems may be used for production of GCREC, A nuruber of vegtors
comaining constitulive or inducible promotets, such as 2lphy factor, alcohol oxidase, and PGE
promoters, may be used in the yeast Saccharomyces cerevisiae or Pichia pastoris. [n addition, such
vectons direct. either the secretion or inrtracellular retention of cxpressed profeins and enable integration

of forcign sequences imo the bost genome for stable propagatien. (Sec, ¢.2., Ausubel, 1895, supra;
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Biuer, G.A. et al. {1987) Methods Enzymol. 152:316-544; and Scorer, C A, of al. {1994)
BiofTechnology 12:181-184.]

Plant systems may also be wsed for expression of GCREC. Transeriplion of sequences
encoding GCREC may be driven by viral promoters, e.g., the 355 and 19§ proioters of CaMV uscd
alone or in combanation with (he otnega leader sequence from TMV (Takamatsu, M. (1987) EMBO ).
6:207-311). Alternatively, plant promoters such as the small subunil of RUBISCO or heat shock
promoters may be used. (See, €4, Coruzzi, G. el al. (1984) EMBO ). 3:1671-16R0); Broglic, R. cl al.
(1944} Science 224:434-843; and Winler, J. et al. (1991} Results Probl. Coll Differ. 17:85-105.) These

constl

can be imroduced ino plant cedls by direct DNA (canstormation or pathopen-mediated
transfection. (See, e.g., Tho McGraw Hill Yearbook of Science and Technology (1992) MeGraw Hin,
News York NY, pp. 191-196.)

In mammalian cells, 3 number of vical-based expression sysiezms may be uliticed. Tn cases
whete an sdenovires is used as anexpression vaclor, sequences encoding GCREC may he ligated into
an adengvirus transeriptionfiranstation coples consising of the late promater and tripartite leader
sequence. [nsertion in a em-essentia) E1 o E3 region of the viral genome may be used to obtain
infeclive vitus which expresses GCREC i0 host cells, {Ses, e.r., Logan, ], and T, Shenk (1984) Prox.
Wati. Acad. Sci. USA £1:3655-3659.) In addition, transcrption enhancers, such as the Rous sarcoma
virus (RSV} enhancer, may be used 1o increase expression in mammalian host ¢ells, SV4(hor EBY-
based vectors may alsi be used for high-level profein expression.

Humap artificial chromosomes (HACs} may @1so be wnpleyed to deliver larger fragments of
DNA than can he contained in and expressed from a plasmid. HACs of about 6 kb o 10 Mb are
constructed and delivered via conventional delivery methods (liposomes, polycationic aminag polymers,
or vesicles) for therapeutic purposcs. (See, ey, Harrington, L1 etal, (1997 Nat, Gener, 15:345-355.)

For long werm production of recombinant proteins in mamimalian systens, stable expression of
GCREC in cell lives is preferred. For example, seyuences enceding GUREC can be transtormed inte
cell lines using expression vecturs which may contain viral origins of replication andor endogenous
expression eletnents and a seleclable marker gone on the same or Oh & Separate veoror, Following the
inoduction of the vector, cells may be alliwed 1o grow for aboul 1 to 2 days i enriched media before
heing switched 10 seloctive media. The purpose of the selectable marker is to confer resistance (0 a
selective agent, and iis presence allows erowtl and recovery of celis which suceessfully express the
introndunced sequences. Resistanl clones of slably transformed ¢lls may be propagated using tssue
culiure techniques appropriate o the cell type.

Any nunber of selection systens inay be used 0 recover transformed cell lines.  These include,

ot are net Biouited Lo, the Berpes simplex vicus thymidine kinase and adenine phosphoribosyltransferase
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genes, for use in k- ang apr cells, respectively. (Sce, e.g., Wigler, M. et ol (1977) Cell 11:223-232;
Lowy, | eral. (1980) Cell 22:817-823.} Afso, antimetabolite, antibintic, or herbicide resistance can he
uscd 45 the basis for selechion. For example, dhfr confers resistance 1 metholrexale; neo confers
resistance (o 1he aminoglycosides neonycin and G-418; and afs and par confer resisiinee 1o
chilgrsulfuron ami phosphinotrivin acetyliransterase, respectively. (Sce, ¢.g., Wigler, M. et al. (1980}
Proc. Natl, Acad. i, USA 77:3567-3570; Colbere-Garapin, F_ef al. (1981} ). Mol. Biol. 130:1-14.}
Adlditional selectable gencs have been Gescribed, €., trpl and RisD, which alter ccllwlar requirements
for metabolites. (See, e.g., Hartman, 5.C. and R.C. Mulligan (1588) Proc. Natl. Acad. Sci. USA
§5:8047-8051.) Visible mackers, ¢.g., suthocyaning, areen fluorescent proteins (GFP; Clontech), B
ghicurenidase and its substrate B-glucuronide, ar luciferase and its substrate luciferin may be used.
These markers can be used not only to identify transformants, but alse 10 quantily te amount of
transient or stable protein expression attribwtable 1o a spevific vector system, (See, e.g., Rhodes, C.A.
{(1995) Methods Mul. Biol, 35:121-131.)

Ajthough the presence/absence of marker gene expression suggests that the genc of intercst is
also present, Lhe presenee and expression of e gene may need to be confirmed. For example, if the
sequence encoding GCREC 15 inserted within & marker gene seqnence, transformed cells comatning
sequences encoding GCREC can be jdemified by the absence of marker gene function, Alternatively, a
marker gene can be placed in tandem with a sequence encoding GCREC wnder the conteol of 2 single
promaoter. Txpression of the markes gene in response to induction of selection nsuglly indicates
expression of (e andem gene as well.

In general, host cells that contain the nucleie acid sequence encoding GCREC and that express
GUCREC may be identificd by a variety of procetures known to those of skill in the arl. These
procedures include, but are nat limited w, DNA-DNA or DMNA-RNA hybridizations, PCR
amplification, and protemn bivassay or immunoassay lechniques which include membrage, solition, or
chip hused Lechnologies for the detection andfor quantiticauon ol nuclcic acid or protein SCquences.

Lmological Inethods for detecting and measuring the expression of GCREC using either
specific prlyclonal or monoclonal antibodies are known in the art. Examples of such techniques inclade
enyme-linked immenosorbent assays (ELTS As), radioinumumoassays (RIAs), and fuorescence
activated cell sorting {FACS). A two-site, monoclonal-hased immunoassay wilizing mwonodonal
antibexdies reactive 10 two non-interfering epitopes on GCREC is prefemed, bul a cornpetitive binding
assay may be employed. These and other assays are well Xnown in the ant. (See, 2.8, Hampton, R. &l
al. (1990 Serological Medkxls, 3 Lahoratory Manual, APS Press, St Faul MN, Scei. IV; Coligan, LE.
o al. (1997 Current Protocols in Immunology, Greene Pub. Associates and Wiley-Tntersciencs, Mew
York NY, and Pound, 1. (1998) Immunochentical Protocols, Humana Press, Totowa N1}



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

30

(142)

WO 01/41288 POTIUSO/ 33362

Aowide variety of labels and conjugation techniques are known by those skilled in (he art and
iy be wsed it various npeleie acid amd aming acid assays, Means for prodacing labeled hytridizaton
or PCR probes for detecti ng sequences related 1o polynucicotides encoding GCREC include
olipolabeling, nick iranslation, end-Tabeling, or PCR amplitication using a labeled nucleotide.
Altcrnatively, the sequonces encoding GCREC, or any fragments thereof, may be cloned inta a vector
for the production of an mRNA probe. Such vectors are known in the art, are commercially available,
and may be used 1o synthesize RMA probes i vire by addition of an appropriste RMNA polymerase
such as T7, T3, or 3P6 amd labelsd nuclcotides. These procedures niay be condusted ssing o variety of

commercially available kits, such as those provided by Awmersham Pharnuacia Bictech, Promega
(Madison WT), and US Biochemical. Suitable reporter molecules or labels which may be used for ease
of delection include radionuclides, enzymes, lluorescent, chendluminescent, or chromogenic 2gents, as
well a5 substrates, cofactors, inbibilers, smgnetic particles, and the Jike.

Host cells ransformed with nucteatide sequences encoding GCREC may be eultured onder
CONitions suitable for the expresslon and recovery of the protein frony cedl culture. The pritein
produced by & transformed cell may be scercted or retained intragellularly depending on the sequence
andor the vector used.  As will be understood by those of skill in the art, expression veclors containing
palyauclentides which encode GCREC roay be designed 1o contain signal scyuences which direct
secretion of GOREC through 2 prokaryotic or enkaryotic call membrane.

In addition, & host cell strain may be chosen (or ils ability to modulate expression of the
inserted sequences or to process the expressed profein in the desired Rshion. Such modifications of the
pulypeptide ancluds, bul are ol limied Lo, acelylalion, cacboxylation, glycosylation, phosphorylation,
lipidation, and acylwtion. Post-ranslational processing which cleaves a “prepra”™ or “pro” form of the
protein may also b usesd o specify protein targeting, folding, and/or activity, Dirferent hast cells
which have specific cellular machinery and characleristic mecharsms for post-translational activifics
{e.g.. CHO, HeLa, MDCK, HEK293, and WI38} are available from the American Type Culre
Cotiection {ATCC, Manassas VA) and may be chosen o ensure the correct modification arl provessing
of (be foreign protein,

Tn ancther ambodimenr of the invention, niaural, nodified, or racombinant rucleic acid
sequences encoding GCREC may be ligated (0 a heterologans sequence resulting in translation of a
fusion protein inany of the sforementioned host systems. TFor ezample, & chimeric GCREC protein
conraining ¢ heterokogons woiety (hat can be recognized by a conmercially available antibody may
fachitate the screening of peptide libraries for inhibitors of GCREC activity, Heterglogous protein and
peptide moieties may also facilitate purification of fusion proteins using commercially available alhinity

mutrices. Such mwdeties include, but are not Imited (o, glutalhione S-transferase (GET), nualtose
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binding protein (MBP), tioreskoxin (Tex), calmexdulin binding peptide (CEF), 6-His, FLAG, c-myc, and
hemagglutinin (HA). GST, MBP, Trx, CEP, and 6-His enable purification of their cognaic fusien
proteins on immobilized glutathione, nwliose, phenylarsine axide, eaimodulin, and metal-chelate resins,
respectively. FLAG, c-mye, and hemaggiwinin (HA) cnable immunozffinity purification of fusion
proleins using commercizlly available movockonal and polyclanal antibodies that specifically recognize
these epitape tags. A Tusion [reeteln sy also be engincered 10 comain a proteolytic cleavage site
Located between the GCREC encoding seaquence and the heterologous protein sequence, so that GCREC
may b clcaved away fram the heterologons moicty following purification. Methods for fusion protein
expressian and purification are discussed in Ausubel (1995, supra, ch. 1), A variety of commercially
available kits uy also be used to facilitate exprassion and purification ol Jusien preteins.

In @ further erobodinent of the invention, synn;esis of radiolabeled GCREC may be achicved in

vitro nsing the TNT rabbil reticulocyle Jysate or wheat perm exiract system {Promega). These systems

couple transeription and translation of pro(cil{-mdim; seguences operably agsociated with the T7, T3, or
SP6 promoters. Translation 1zkes place in e presence of a radiclabeled amine avid precursar, for
example, "$-methionine.

GCREC of the present invention or fragments thereof may be used to sereen (or compounds
1hat specifically bind to GCREC, At least une amd up to 2 plurzlity of test compounds may be
screened Jor specific binding to GCREC. Examples of 1est compounds include antituslies,
ohiganuclestides, prateins (c.g., reecptors), or small molecoles.

In one embodiment, the compound thus identified is closely relxed 10 the natural ligand of
GCREC, 8., aligand or fiagment therpot, a natural substrate, 2 struciical or funchond mimeue, or a
tatural binding partner, {See, ¢.g., Coligan, LE, et al. {1991} Current Pratocols ia Immunoligy 1(2):
Chapter 5.) Similarly, the compound can be closely reiated to the natural Teceptor to which GCREC
binds, ot to at Least a fagment of 1he receptor, €.y, e ligand binding site, [n either case, e
compeund can be radonally designed using known techniques. [ one emhodiment, screening for
these compounds invalves producing appropriate celis which express GCREC, either a5 a secreted
protein or on the cell membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E.
cili. Cells expressing GCREC or cell membrane fractions which contain GCREC arc then contacted
with a test compound and binding, stinulation, or intubition of sctivity of elther GCREC ar the
comptundis analyred.

An assay may simply test binding of a test compound o the polypepiide, wherein binding i
detected by @ fuorophors, radioisotope, enzytiie conjugate, of other dalectable lshel. Por example,
the assay may comprise the steps of combining st lsast one (st compound with GCREC, cither in
solution or uffixed 10 a solid support, and delecting the binding of GUREC 1o the compound .

Alternatively, the assay may derect or measure binding of & (sl compound in the presence of a

in
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labeled competitur. Additiunally, the assay may be carried oul using cell-free preparations, chemical
librarics, ar aatural product fnixtures, and the test compound(s} may be free in solntion or affixedro a
zolid support.

GCREC of the present joventivn of (ragments thereet may be used to screen for compounds
that modulate the activity of GCREC. Such compounds may include agonists, antagonists, or partial
or faverse agomisis, (b one eiobodiment, an assay s perfotmed under conditions permissive for
GCREC activily, wherein GCRELC is combined with 4t Least one 1es1 compaand, and the acivity of
GCREC in the presence of a lest compuund i compared with the activity of GCREC in the absence of
the test compound. A change in the aclivity of GCREC in the presénce of the 1est cotopoond is
indicative of a compound thal mexdulates the activity of GCREC. Alternatively, a test copound is
combined with an i vitwo or cefl-frec system comprising GCREC under conditions svitable for GCRTC
activity, and the assay is performed. [ncither of these assays, # test compound which modulates U
activity of GCREC ray o so indicectly and need not come in direct comact with the 1est compound,

At leat one and up to 8 plurality of Lest compourls may he screened.

Tn aoother ewibodiment, polynuclentides encading GCREC or their mammalian homologs may
he “knocked out” in an animal moded syslem using homolagous recomtbingtion in embryonic stem (ES)
cells. Such rechniques are well known in the art and are useful for the generation of animal madels of
nunan disease. (See, ¢.g., U.S. Patent Number 5,175,383 and U.S. Pawent Number 5.767,337.) For
expmple, mouse ES cells, suck as the mouse 12%/8+J cell Tine, are derivixd from 1he early mouse cinbryo
and greavn in cullure. The ES cells are rransformed with a vector contairing the gene of intercel
disruplest by a marker gene, e, the neomycin phosphotransferase gene (neo; Capeechi, MR, (1989}
Scicnce 244:1288-1292). The voctor infogratos into the corresponding region of e host genome by
homnlogous recombination.  Alternatively, homologous recombination takes place using the Cre-loxP
sysiet to kmockout 2 gene of imerest in a tissue- of developrantal stage-specific manner (Manh, 1.D.
(1996} Clin. Invest. 97:1999-2002; Wagner, KLU ot al. (1997) Nuckeic Acids Res, 25:4323-4330).
Translormed ES cells are identified and microinjocted into movse cel) blastocysts such ag thoese from
the CSTBL/6 monse strain, The blastocysts are surgically fransterred o pseudoprepnant dams, and te
tesulling chimeric progeny are genolyped and tred 10 produce heternzygons or homozygous strains.
Transpenic animals thns penerated may be lested with pulential therapeutic of OXIC agents.

Polynucleclides encoding GCREC may also be manipulated in vitro in B35 ¢clls detived from

human blastocysts. Human ES cells have the potential ro diferentiate imo at least cight separaic cdll
lingages including endoderm, nesodarm, amd eetodernud cell ypes. These cell lineages differentiate
into, for example, neural cells, bematopoictic lineages, and cacdiomyacytes (Thomeaon, 1A et al. (1998)
Scienue 252:1145-1147).

Polynucleatides encoding GCREC can also be vsed 1 create “knockin® humanized animals

37
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(pigs) or Uransgenic animaly (mice or rats) 10 mode! human disense. With koockin techaalogy, a region
of a polynuelentide encoding GCREC is injected inler xnimael ES celly, and ihe injecled sequonce
infegrates into the animal cell genome. Transformed cells are injected into blastulae, and the hlastulac
are implanted as descrihed above, Transgenic prageny or fabred hnes are studied and treated with
potcatial pharmaceutical agents 1 obtain information on treaument of a human disease. Alternatively, #
maninal intsed to overexpress GCREC, e.g., by secreting GCREC in its milk, may also serve as a
convenient source of that protein (Janne, J. ef al. (1998} Biotechnol. Annu, Rev. 4:35-74).
THERAPEUTICS

Chemical and struciural simiiarity, ¢.g., i the context of sequences and motifs, exists
hetween regions of GCREC and G-protein coupled receptors. [n addition, the expression of GCREC
15 closcly associated with cancerous, neurolagical, gastrointestinal, and Tung tissue., Thersfore,
GCREC appears (0 play a role in cel) proliferative, neurnlogical, candiovascular, gastrointestinal,

autoinmung/inizmmatory, and mizlabolic disorders, and viral inlections. Ln the reaunent of disorders

associated with inceeased GCREC expression ar activity, it is desirable to decrease the expression or

aetivity of GCREC. In the treatment of disorders as:

:lated with decreased GCREC expression or
activily, il is desitable W increase the expression oz activity of GCREC.

Thercfore, in one embodiment, GCRELC or a fragment or derivative thercof may be
administered to a subject 19 reat or prevent a disorder associated with decreased expression or
activity of GCREC. Examples of such disorders include, but are not limited 10, a cell proliferative
hsorder such gy actinie keratosis, arteriosclernsis, albierosclerosis, bersitis, cirrhosis, hepatitis, mixed
connective tissue disease (MCTD}, myelofibrosis, paroxysmal nocturnal hemoglobinuria,
polycythemia vera, psoriasis, primary theombocyhiemia, and cancers including adenocarcinoma,
leukemiz, Jyophoma, melanoma, mycloma, sarcoma, Lraldcarcinema, and, in paricular, cancers of
the adrenal gland, bluider, bone, bone mwmuw, brain, breast, cervix, gall bladder, anglia,
gastrointestinal tract, hean, kidaey, liver, lung, muscle, ovary, pancreas, parathyroid, ponss, prostate,
salivary glands, skin, spleen, testis, thymus, thyroid, and uterus; a neurglogical disorder such as
epilepsy, ischemic cerebrovascular disease, stroke, eercbral neoptasms, Alzheimer's disease, Pick’s
disease, Huntington®s diséasc, denentia, Parkinson's discase and other extrapyramidal disarders,
amyatrophic Tatera selerosis and other motor neuron disarders, progressive neural muscolar atrophy,
retinitis pigmemosa, hereditary alaxiag, nultiple sclerosis and other demayelinating diseases, bacterial
and viral meningitis, brain abscess, subdursl smpyema, epidural abscess, suppurative intracranial
thrombopblebitis, myelitis and radicolids, viral central nervous system discuase, prion discuses
ingluding kuru, Creulzfeldi-Jakob disexse, and Gerstmann-Stravsster-Seleinker syndrome, latl
Tamdlial insomnia, nutritional a6d metabolic diseases of the Nervous system, neurofibromatosis,

tuberons sclerosis, cerebelloretinal hemangioblastonzatosis, encephalotrigeminal syndrame, mentat

3k
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retagdation and oer develupmental disoniers of the central nevvous system, cerebral palsy,
ncuroskeletal disorders, aniononic nervous system disorders, cranial nerve disorders, spinal cord
disenses, muscular dystrophy and other neuromuscalar disorders, peripheral nervous system disorders,
dermaromyaositis and polymyosilis, inbherited, metabolic, endocring, and toxic myopathies, myasthenia
gravis. periodic paralysis, meneal disorders including wood, anxiety, and schizophrenic disorders,
seasomal atfective disorder (SAD), akathesia, amnesia, catatonia, diabetic reuropathy, tardive
dyskinesta, dystonias, parancid psychoses, postherpetic neuralgia, Tourelie’s disorder, progressive
supranuclear palsy, corticobasal degeneralion, and Fasmlial frontatern paral dementia; 4 candtavascilar
disorder such as arteriovenous (istula, atherosclerosis, bypertcosion, vasculitis, Raynaud's disease,
ancurysms, arterial dissections, varicose veins, thrombophlehitis sind phlebolhrombuosis, vascular
tumars, complications of thrombalysis, bailoon angioplasty. vaseular replacement, and coronary
artery bypass graft sorgery, congeslive hean failure, ischemic heare disease, anging pectoris,
myocardial infarction, hypertensive hearl discase, degencrative valvular heart discase, calcific sortic
valve stenosis, cangenitally bienspid aortic valve, mitral annular caleification, mitral valve prolapse,
rhevmatic fever and rhenmatic hwesat disease, infective endacarditis, nonbacrerial thrombotic
endocarditis, endocarditis of Systemic Jupns erythematosus, carcinoid heant disease, cardiomyopathy,
inyocardilis, pericarditis, neoplastic heart discase, congenilal heart discase, and complications of
cardiac transplantation; a gastroiniestinal disorder such as dysphagiz, peplic esophagitis, esophageal
spasm, esuphapeal siricture, esophageal carcinoma, dyspepsia, indigestion, rastritiy, gasiric
CALCLROMA, aNOTeXia, NAUsCa, CMesis, gastroparesis, anmyl or pyloric edema, abdominal anging,
PYIOSis, pastroentarilis, inlestinal obstruction, infectons of the iotestinal tract, peptic ulcer,
cholelithtasis, cholecysiilis, cholestagis, pancreatitis, pancrestic carci noma, biliary Iract disease,
hepatitis, hyperbilingbinemia, cirrhosis, passive congestion of the liver, hepaloma, infectious colitis,
ulcerative colitis, ulceralive proctitis, Crohn's disease, Whipple's disease, Mallory-Weiss syndrome,
colonic carcinoma, ol omic obstruction, imitable howel syndrome, short bowel syndrome, diarehes,

constipation, pastrointestinal hetwsrhaye, acquired immunadeficiency syndroms (AIDS) entcropalhy,

Jaundice, hepatic encephalopathy, hepatorenal syndrome, hepatic sreatosis, hemochromaraosis,

Wilson's diseave, plpha,-anlitrypsin deficiency, Reye's syndrome, primary sclerosing chalangis,
lver intarcton, partal vein obstuetion and thrombosis, centrilobular necrosis, peliosis hepatis,
hepane vain thrombosis, veng-acclusive disease, preeclunpsiy, eclampsta, acule Pty liver of
pregnancy. intrahepalic cholestasis of pregnancy, ated hepatic nnnos including aodular hyperplasias,
adenomas, and carcinomas; ah autoimmune/inflammatory disorder such as acquired
immonedeficiency syndrame (AIDS), Addison's disease, adult respirnory disress syndrome,
allergies, ankylosing spondylttis, smyloidosis, anemia, asthma, aierosclerosis. autoimmuone

hemolytic anemia, aotoimmune thyroiditis, sutoimimune polyetdactinopathy-candtdiasis-cotodermal
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dysmaphy (APECED), bronchitis, chalecysttis, contact dermatitis, Crohin's discase. atopic dermabtis,
dermatomyosilis, diabetes mellits, emphysema, episedic lyruphopenta with Tymphocytotoxing,
erytinoblasosis felalis, erythoma nodosunl, attophic gasuitis, glomeruloneptuitis. Goodpastura's
syndrome, goul, Graves” disease, Hashimoto's thyroiditis, hypereosinophilia, irdiible bowel
syndrome, muitiple sclerosis, myasthenia gravis. myocardial or pecicardial inflamination,
o5teartheilis, OS1eaparosis, pancreatits. polymyosils, psoriasis, Reiter’s syndrome, rheumatoid
arthrilis, selerdenna, Sjigren’s syndrome, systenic anaphylaxis, systemic lupus erythemnatosus,
systemic sclerosis, thrombacytopenic purpurs, vlcerative colits, uveitis, Werner syndrome,
complications of cancer, hemodialysis, and extrzeorporeal cirealation, viral, bacterial, fungal,
parasitic, prowzoal, and helminthic infecuons, and travina; a metabolic disorder such as diabetes,
chesity, and ostcoporosis; and an infcetion by 4 viral ugent classified as adenovirus, arenavirus,
hunyavirus, calicivirus, coronavins, [lovirus, hepadnaviros, berpesvirus, Ravivirus, Or'lhomyxovirus.
Parvovirus, papoyavius, paramyxovirus, pleornaviras, poxvirnus, recvirus, retrovirus, thabdovirus,
und Logavins.

In another cobodiment, a vector capable of cxpressing GCREC or a fragment or derivalive
theraof may be administered to a subject to treat or prevent 2 disurder assoctated with degreased
expression or actvity of GCREC including, but not imited 10, those deseribed above.

In a further embodivient, a compasition comprising a substanally purified GCREC in
conjunction with a suitable phanuacewtical carrier may b administered to a subject 1o 1reat or provent 3
disorder associated with deereaged expression of activity of GCREC including, but not limited to,
bwse provided above,

Tn stil)l another embiodiment, an agonist which modulates the activity of GCREC may be
acbministered 1o a subiject 10 real or prevent a disorder associated with decreased expression or activity
of GCREC including, but not Timited 10, (hose: listesd above,

In a further cnbodiment, an attagonist of GCREC may be administered 10 a subject to traat or
prevent a disorder associated with increased expression or activity of GCREC. Examples of such
disorders include, but are not limited to, those cell proliferative, neurological, cardiovascular,
pastrointestinal, autoimmunc/intiammatory, and metabolic disorders, and viral mfections, described
above, [none aspedt, an antibody which specifically binds GCREC may be used directly as an
antagonist or indirectly as a targeting or delivery mechanism for bringing a pharmaceutical agent 1o
cclls or tissues which express GCREC.

In un addirional embodiment, a veclor expressing the complement of the polynuciestide
encoding GCREC may be administered to a subject 10 treat ot prevent a disornder associaied with
Increased expression or activity of GCREC jncluding, bot not limited to, those described above.

In other emhauliments, any of the proteins, antagonists, antihadies, 2gonists, complementary
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SEQUEDCES, Or VeCtors of the invenlion may be administered in Gombination with ather appropriale
therapeatic agents. Selection. of the appropriate agents for use in combination therapy iy he wade by
one of ordinary skill in the arl, accordiog to conventionad pharmaceutical principles. The combination
of herapeulic agens may act synergistically o effect the freatment or prevention of the various
disardecs described above. Using this approach, one may be able tor achicve therapeutic efficacy with
Iower dosages of each agent, thus rectucing the potential for adverse sidc etfects.

An antagonist of GCREC may be prodoced using methads which are generally known in the
art. [n particular, puriticed GCREC may be used o produce antibodies or o screen librarics of
pharmaceutical agenis (o identify those which specificrlly bind GCREC. Antibodies 1o GCREC may
alse be generated using methods that are well known inthe art. Such antibodies may inchude, bug ave
nor limited 10, polyclonal, mooocIoml, chimeric, and single chain antibodies, Fab fragments, and
frapments producsd by a Fah expression library, Neawralizing antibodies (i.c., those which inhibit
dimer formation) are generally preferred for therapeutic use.

For the production of atibodics, various hosts including goats, rabbits, rats, mice, homans,
and others may be immuntzed by infection with GCREC or with any fragment or oligupeptide thereol
which has immunogenic properties.  Depending on the host species, various adjuvants may be usesd (o
increase immunological response. Such adjuvants include, but are ot Yiniled 1o, Freund’s, mineral pels
such as alominum hydroxide, and surface active substanees such as Lysolecithin, plurosic polyols,
polyanions, peptides, ofl enwlsions, KLH, and dinitrophenol.  Among adjuvants used in humans, BCG
(bacilli Calmeme-Guering and Corynebacterinm parvaiy are especially preforable,

It 15 preferred that the oligupeptides, peptides, or fragments usal W induce anlibodies 10
GCREC bave an amino acid seyuence consisting of al least shout 5 amino acids, and geneally will
consist of 2 least aboul 10 amino acids, N is also preferable tha these dligopeplides, peprides, of
fragments dce identica] to a portion of the amiro acid sequence of the natural protein. Slort stretehes of
GCREC amino acids may be fused wilh those of anothar protein, sech as KLH, and antibodies 1o the
chimeric motecule may be produced.

Monoclonal antibodics t GCREC may he prepared using any technigue which provides fur the
produgtion of antibody rolecules by continuous colt lines 341 culnuce, These inchide, Tt ave not limited
1o, the bybridoma lechnique. the human B-cell hybridoma technigue, amd the EBV-hybridoma
tochnique. {Sce, c.g., Kohler. G. of al. (1975) Nature 256:495-497; Kozbor, D. et al. (19853 ).
Immunn). Mathods 81:31-42; Cote, FLJ. et al, (1583) Proc. Nat), Acad. Sct. USA $0:2026-2030, and
Cole, 5.P. ct al. (1984) Mal. Cell Biol. 42:108-120.3

[n addition, techniques developed for the production of “chimeric antibodies,” such as the

splicing of mouse antibody gencs 1o uman antibady genes 10 obtain 4 molecule with appropriste
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antigen specificity and hiological activity, canbeused. (See, 6.2, Morrison, 5.L. o1 al. {1984} Proc.
Narl, Acad, Sci. USA 81.:6851-6853; Neuberger, M.S. et al. (1984 Nature 312:604-608; and Takeda,
5. et al. (3985) Nature 314:452-454.) Altzrnatively, lechuiques described for the production of smgle
chain antibodies may be adupled, using methods known in the acl. to produce GCREC-specific single
<hain antibodies.  Antibodies with relited specificity, but of distngt idiolypic composition, may be
generated by chain shufiling from random combinatorial immupoglobulin libraries. {See, e.g., Burton,
D.R. (1991) Proc. Natl. Acad. Sci. USA 35:10134-10137.)

Antibodies may also be produced by inducing invivo production in the [ymphoeyte population

or by screening imnmanoglobulin Hibraries or panels of highly specific binding rezgents as disclosed in
the lirerature, {See, &.8., Orlandl. R. o1 a1, (1989) Proc. Nan. Acad. Sci. USA 86:3833-3837; Wintar,
G. et al. (199]) Nuture 349:253-299) .

Antibody lragients which conlain specific binding sites for GCREC miay also be generated.
Faor cxsmple, such fragments include, but are nod imited o, F{ah7, fragments produced by pepsin
chgestion of the antibody molecale and Fab fragments generated by reducing the disulfide bridges of the
Flabh2 fragmients. Alternativcly, Fab expression libraries may be constructed to allow rapid and casy
idenrification of nonpclonal Fab fragments with the desired spacificity, (Ses, e.g., Huse, W.D. et al.
1198Y) Science 246:1273-1281)

Varfous immonoassays way be used for screeming 10 identify antibesdies having the desired
speciicily. Nuymerous protocols for competitive binding or immunoradiometric assays using cither
polyclonal or monoclonal antibodies with established specilicitics are well known in the art. Such
immunoassays (ypically involve the measurement of complex. fermatéion between GCREC and its
speci lic antibody. A bea-site, monectonal-based immnacassay utilizing monoclonat antibodies reactive
0 Lwo non-islerfering GCREC epilupes is generally used, but o competiive binding assay iay alsabe
employed (Pound, supra),

Warious methods such as Scatcard analysis in conjunction with radicimmunoassay lechnigues
ey he used ro a88ess the allinity of antikkklies for GCREC, Affinity is expressed as an agsogiation
constant, K,. which is defined as the molar comeentration of GCREC-antibody coroplex divided by the
wedar cancentrations of fres antigen and free antibody under equilibriut conditions. The K, determined
for a preparation of polyclonal antibodies, which are heterogeneous in their affinites for multiple
GCREC epitopes, representy the average affinity, of avidity, of the antibodic: for GCREC. The K,
determined for a preparation of rnoclonzi antibodies, which arc morospecific for 4 particular
GCREC cpitope, represents 2 rue measure of affinity. High-affinity amlibody prepararions with K,
ranging from abeut 10° to 107 Lanole are prefared for use in invmuncsssays in which ihe GCREC-

antibody comgrex, must withstand rigorous Manipaladons. Low-artinity antibody preparanons with kg
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ranging frem ahour 10° 1 107 Lémole are preferred for use in immunopuriticaton and similar
procedures which ullimarely require dissociation of GCREC, preferably in active form, from the
antibody (Catty, [, (1988} Antibodies, Wolume I: A Practical Approach, IRL Press, Washington DC;
Liddail, LE. and A. Cryer {1991) A Practical Guide te Monoclonal Antibodies, John Wiley & Sons,
New York NY).

The titer and avidity of polyclonal antibody preparations may be further evaluated (o determine
the guality and suitability of such preparagons for eertain downsiceam zpplications. For example, a
polycional sntibody preparation containing at least 1-2 mg specific antitody/inl, preferably 5-10 mg
spegific antibody/ml, is gerezally employed in procedures teguiring precipitation of GOCREC-antibody
compriexes. Procedures for evaluating antibody specificity, titer. and avidity. and guidelines for
antibosdy quality amd usage tn various applications, are generally available. (Sce, .., Catty, supra, and
Coligan ot al. supra.}

In gnother coibodiment of the invention, the polynucleotides encading GCREL, ar any fragment
or complement thereof, may be used for therapeutic purpuses, Inone aspect, madifications of gene
expression can be achieviad by designing complemenlary sequences of antisense molecules {DNA, RNA,
PNA, or mieklified vligonucleotides) 16 te codng or regulatory regions of the genc eneodiag GCREC,
Such technology is well known in the art, and antiscose cligomiclentides or larger fragments can be
desigued from various locations along the coding or comrol regions of sequences encoding GCREC.
{See, e.p., Agrawal, 5, ed. (1996) Anttsense Therapeytics, Humana Press Ine., Totawa NI}

In therapeutic use, any gene delivery system suitable tor inroduction of the antisense
sequences into appropnate target cells can be used. Anusense sequences can be delivered
intracellularly in the form of an expression plasmid which, upon ranseription, priduces a seguence
complementary to at least a portion of the cellular sequence encoding the target protein. (Sce, c.g.,
Slawr, LE. et al. (1998} ], Allecgy Cli, Immunel, 102(3):469-475; and Scanlon, K I etal. {1995)
D{13):1288-1296.) Antiscnse sequences ¢an also be introdaced intracellularly through the usc of viral
vectors, sich as refrovirus and adenc-assoctated viros vectors. (See, e.g., Miller, A.D. {1990} Blood
76:271. Ausubel, supra; Uckert, W. and W, Waliher {1994) Pharmacel. Ther. 83¢31:325-347.) Ciher
gene delivery mechanisms inclode liposeme-derived systems, attificial viral envelopes, and other
sysiems known in the art, (See, ¢.g., Rossi, L1 (1995} Br. Med. Bull. 51{1):217-225; Boade, R.J. of,
a1, (199%) ). Pharm. Sci. 870113:1308-1315; and Morris, M.C. et ¢l {1997) Nucleic Acids Res.
25(14): 2730-2736.)

In another embodiment of the invention, polynuclaotides encotding GCREC may be used for
somlic or germline geng Urapy, Gene therapy way be performed to (i) comrect a gesatic deliciency
{o.g., in the cascs of severe combined immunodefictency (SCID)-X1 dissuse charcterized by X-linked
inherilance (Caviceeana-Calvo, M, et al, (2000] Science 283:669-672), severe combined
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imtnunodeficiency syndrome associated with an inherited aclenosine deaminase (ADA} deticiency
{Blagse, R.M. ¢ al. (1995) Science 270-475-480; Bordignon, C. et al. (1995} Science 270:470-475),
cyslic fibrosis (Zabner, 1. ot zl. (1993) Call 79:207-216; Crysta), R.G. e al. {1995) Hum, Gene
Therapy 6:6843-666; Crysial, R.G. et ul, {1995} Hum, Gene Therapy 6:667-703), thalassarmias, familial
hyperchulesterolemi, and hemoplslia resulting trom Fuclor VI or Factor 1X deficiencies (Crystal,
R.G. {1995) Science 3700.404-410; Verma, LM, and N, Somia (1997) Nawre 389:239-242)), {5
express a conditionally lethal gene produet {e.g.. in te wase of cancers which result from unrcgutared
ccll prediferation), or (iii} cxpress a protein which affords profeciion against intracellular parasites {c.g..
agdinst human retroviruses. such as human immunodeticiency virus (HIV) (Baltimare, D. (1938)
Naturc 335:395-396; Poeschla, E. et al. (1996) Proc. Natl. Acad. Sci. USA, 93:11395-11399),
hepatitis B or C vimus (HBV. HCV), fungal paragites, such ay Cundida albicany and Paracoceidioigdes
Dbrasiliensis: am] prolozoan parasites such as Plasnuklinm falcipatum and Trvpanosema crusd). In the
case whete a genelic deficiency in GCREC expression or regulation causes disease, the expiession of
GCREC from an apprapriaie population of transduced cells may alleviale the chinical manifestations
caused by the genetic deficicney.

In & further embodiment of the invantion, diseases or disorders coused by deficiencies in
GCREC are treared by constrycting mammalian expression vectors encoding GCREC and introducing
thise veotors by mechanical meuns o GCREC-delicient cells. Mochanical tansfor 1echnologies for

use with cells in vivo or ex vitro include (i} direct DNA microinjection irto individual cellz, (i) baHistic

gold particle delivery, (i) liposome-mediaved transfeciion, (iv) recepior-mediated gene ransfie, and (v)
the use of DNA transposons {Morgan, R.A. and W.F. Anderson (1993) Anmo. Rov. Biochem 52:18]-
217, Ivics, Z. (1997) Cell 91:501-510; Boulay, J-L. and H. Récipon (1998} Curr, Opin. Bictechnol,
V4454500,

Expression vectars thal may he effective Jor the expression of GCREC include, bul are not
Timite! 13, the PCDNA 3.1, EPITAG, PRCCMYZ, PREP, PVAX vectors (Invitrogen, Carlshad CA),
PCMV-SCRIFT, PCMV-TAG, PEGSH/PERV (Suatagene, La Jolla CA), and PTET-OFF,
PTET-ON, PTRE2, PTRE2-LUC, PTK-HY (3 (Clontech, Palo Alto CA). GCREC may be expressed
uging (i) a constintively acdve promoter, {c.g., from cytomegalovirus (CMV), Rous sarcoma virus
(RSY), 840 virus, thymiime kinase. {TK), or i-actin genes), () an inducible promoter (e.g., e
tetracycline-regulated promoter (Gessen, M. and H. Bujard {1992} Proc. Natl, Acsd. Sa. U.S.A
849:3347-5351; Gossen, M. € al. (1993) Scicnce 268:1766-1762; Rossl, F.M. V. and H-M. Blau {1998}
Curr. Opin. Biotocchnol, 9451456}, commercially available in the T-REX plasmid (Iovitrogen)}; the
ecdysone-inducihle promoter (available in the plasmids PYGRXR and PIND: Invitrogen); the
FES06/rapamycin inducible promoter; or the RU4B6/mitepristane incucible promoter (Rossi, FM.Y.
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wnd Blau, HM. supra), or (iii) u tissue-specilic promoter or the mative promoter of the ercdogenaus
gene encading GCREC from a normial individual.

Commercially available liposome transformation kits (e.g.. the PERFECT LIPID
TRANSFECTION KIT, available fromi Invitrogen) allow ong with ordinary skill in the art to deliver
polynucleatides to target cells in cullure and require minimal effort to optimize experimenta)
paramerers. Lnthe alicriative, wansformation is performed using the culciom phesphate method
{Grahum, F.L. and AJ. Eb (1973) Virology 52:456-467), or by electroporation (Mebmann, E. et al.
{1982) EMBO ). 1:841-843). The introduction of DNA 10 primary cells requires modification of thesc
standardized mammalizn transfection protacols.

In annther embodiment of the invention, diseases or disorders caused by genelic detecls with
respect 1o GCREC expression are trealed by canstructing a retrovirus vector consisting of (1) the.
palymuclectide encoding GCREC under the contrgl of an independent promoter ar the retrovirus long
teeminal repeat (LTR} prometer, (i) appropriatc RNA packaging signals, and {jit} a Rev-respanssve
clement {RRE) along with additional rerrovirus eis-aciing RNA scquences and eoding sequences
requirad for efficient vecior propagation.  Retrovirus vectors (€., PFB and PFBNEQ} are
commercially available {(Stratagens) and are based on published data (Riviere, T. ot al. (1995) Proc,
Mal. Acad. Sci. US. AL 92:6733-6737), incorporaied by n:lerv}nua herein. The veelor is propagated in
on appsnprinte vector producing col! 1ine (VPCL) that expresses an cnvelope gene with 2 ropism for
receptors on the target colls o a promiseuous covelope protein such as VAV (Armentuno, D. et al.
(1987) 1. Virol. 61:1647-1650; Bender, MLA. e1 al. (1987) J. Viral, 61:1639-1646; Adam, M A, and
A.D, Miller (19683 J. Viral, 62:3802-3806; Dull, T, & al. (1998) 1. Virol. 72:8463-8471; Zullerey, R,
el al, (1998) . Virol, 72:9873-0830). U.S. Patent Number 5,910,434 1 Rigg (“Methad for obtaining
retrovirus packaging cell lines producing high transducing efficiency retroviral supernatant™) discloses a
metinad for oblaining retrovirg packaging cell lines ad is hereby itcorporated By reference.
Frapagation of retrovirs vectors, ransduction of a popelation of cells {e.g., CD4* T=ells), and the
reiuri of transduoed cells 16 a pationt are procedures well known (o persons skilled inthe art of gene
therapy and have hean well documented (Ranga, UL of al. (1997) 1. Virol, 71:7020-7629: Baver, G. el
al. (1997) Blood 89:2259-2267, Bonyhadi, M.L. (19973 ). Viral. 71:4707-4716; Ranga. U. et al.
(1998} Pria, Nall, Acagd. Sci. US A, 95:1201-1206; Su, L. (1997} Blood 83:2283-229)).

Tu the allernative, an adenovirus-based gens therapy delivery syslem is used (o deliver
polymucloctides eneoding GEREC to cells which have one or more gepelic abnormatities with respect 1o
the expression of GCREC. The construction and packaging of adenovirus-hased veciors are weil
kmovwn 1o those with ordinary skill in the art. Replication defective adenovirus vegtors have proven (o

e versatile fur imporling genes encoding iimmuncregulaiory proteins into infact islets in the pancreas
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(Cseze, MLE. et al. (1995) Transplantation 27.263-268). Polentally vseful adenoviral vectors are
described in U.S. Patent Number 5,707,618 t0 Armentapd (" Adsnovirus vecioss for gene therapy™),
hereby incorporated by reference. For adenoviral vectors, see ulso Anlinoezi, PLA. ¢l al. {1999} An.
Rev. Nuir, 19:511-544 and Yerma, LM, and N. Somia (1457) Nature 18:389:235-242, both
incorporated by reference herein,

In anather altornative, g herpes-hased, gene therapy delivery system is used 1o deliver
polynuclectides encoding GCREC 1o 1arger cslly which have ene or mare genctic abnormalicies wilh
respect (o the exprassion of GCREC, Thc use of herpes simplex virus (HSV)-based vectors may be
especially valuzble for introducing GCREC 10 cells of the central nervous system, for which HSV s a
tropisi. The construction and packaging of horpes-hased vectors are wall known 1o those with
orclinary skaltin the an. A replication-competent herpes simplex virus (HSV} ype 1-based vector has
heen uscd (e deliver a reporier gene to the eyes of primates (Liu, X. et al. (1999) Exp. Eye
Res.169:385-395). The conslruction of @ HSV-1 virus veator has ale0 hoen disclosed in defail in ULS.
Paient Number 5,804,413 1o DeLuca ("Herpes simplex virus sirping for gene transter'), which is
bereby incorporated by reference. U8, Palent Number 5,804,413 teaches the use of recombinant HSV
@92 which consists of & genome conraining at least 0ne Sxogenaus gens to be transferred to a celt nnder
the coniral of the apprapriate promoter for purposes including human gene herapy.  Also taught by tis
patent are the construction s use of recombinant HSV strains deleted for 1CP4, 1ICP2T and [CV22.
For HSV veclors, see alyo Going, W.F. et al. (19993 J. Virol. 73:519-532 and Xu, H. et al. (1994} Dev.
Biol. 163:152-161, hereby incorporated by reference. The manipulation of cloned herpesvirs
soquences, Lhe generation of recombinant virns followiag the transfestion of maltiple plasmicds

different segments of the large harpesvirus penomcs, the prowth and propagation of

berpesviug, and the infection of celts with herpesvirus are lechriques well known to ihose of ordinary
SKili in the art.

In ancther allernative, an alphavirus {positive, single-stranded RNA virg) veetor is nsed 1
deliver palymclegtides encoding GCREC 1o larger cells. The biotopy of the prototypic alphavirus,
Semliki Forest Yirus (SFV), has heen stndicd extensively and gene wansfer vectors have been based on
the SFY penome (Gareff, H, and K.-]. Li (1998) Curr. Opik. Biotechnol. $:464-469). During
alphavirus RN A seplication, a subgenomic RNA is generated that iormally encoddes the viral capsid
proteins. This subgenomic RNA replicares 1o higher levels than the fll length genomic RN A, resulting
in the overpraduction of capsidd profeins relative to the vical profeins with enzymatic activily (e.g.,
prolease and polymerase). Similarky. inserting the coding sequence for GCREC into the alphavirus
enome in place of the capsic-coding region resulis in the production of & large number of GCREC-

cxding RNAg and the synthesis of high levels of GCREC in vector transduced cells. While glphavirus

JP 2004-500808 A 2004.1.15



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

20

25

30

(154)

WO 01/41288 POTIUSO/ 33362

fufeciion is [ypicaliy associatod with ccll iysis within a Yew days, the ability 1 establish a persistenr
infection in hamster normal kidoey cells {BHE-21) with a variant of Sindbis virug {SIN) indicates that

ihe Iytic replication of alphavinuses can be altered 10 suit ihe needs of the gene thirapy application

{Dryga, S.A e al. (1997) Virology 228:74-83).  The wide hosi range of zlphaviruses will allow the

introduction of GCREC inlo a variely of cell types. The specitic transduction of a subset of cells ina
population oy requirte the sorting of cells prior 10 transduction. The miethods of manipulating
infectious cDMA clones of alphaviruses. porkorning alphavirus cONA and RNA ransfections, and
perfaning alphavirus infections, are well known ta those with ordinary skl in the ani,

Qligotuclectides derived from the transcription initiation site, e.g., between about positionsy -1
andd +16) front the start site, may also be employad 10 inhibit gene expression, Similarfy, inhibition can
be achicved using triple helix base-pairing methosdology.  Triple belia pairing is useful because 1t causes
ivhibiticn of the ability ¢f the double belix to uopan sufficieny for the binding of polynerases,
transeriplion factors, or regulalory molecules. Recent therapeutic advanccs using 1riplex DNA have
been described in the lierawre, (See, v.g., Gee, LE. d al. {1994) in Huber, B.E. and B.1. Carr,
Moleculer and Imninaolopic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177.) A
complementary sequence of antisense molecule niay also be designed to bluck translation nf mENA by
preventng the (ranscrip rrom binding o ribosones.

Rihozymes, enzymatic RNA molecules, may also be used 1o catalyze the specific cleavage of
RINA. The mechanism of ribozyme action invilves sequence-specific hybridization of the ribezyme
orilecule 1o complementary targel RNA, followed by endonucieolytic cleavage. For example,
engineered hammerhcad motif ribozyme molecules way specilivally anid efficiently catalyze
endonuclenlytic cleavage of sequences encoding GCREC.

Specific ribozyme cleavage sites within any poteatiat RINA urgel arc initially identified by
scanning the target molecule for ribozyme cleavage sites, including the following sequences: GUA,
GU, and GUC. Orwe klentilted, shurl. RNA sequences of botween 15 abd 20 ribonucleotides,
carresponding to the region of the targe: gene containing the cleavage site, may be evaluated for
secondary structural features which may render the oligomuclontide inoperable. The suilability of
canditlale targats may also be evalugicd by testing accessibility 10 hybridization with complementary
olignnucleotides using ribonuclease protection assays.

Complementary ribonuelic acid molecules and ribozymes of the invention may be prepared by
any methaod known in the art for the synthesis of micleic acid molecnles. These inclwde lechnigues 107
cheinically synthestzing vligonuclentides such a= solid phase phesphoramidite chemicil synthesis.

Alternatively, RNA molecules may be generated by in vitro and 1o vivo transcription of DNA sequences

encoding GUREC. Such DNA sequences may be trcorporated into a wide variety of vectors with
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suilable RNA polymerase promoters such as T7 o SP6. Alwernatively, these cDNA constructs that
synthesize complementary RNA, eonstilutively o inducibly, can be intraduced inte cell lines, cells, or
tiRgues.

RNMNA molecutes may be modilicd o increase intracellular stability and half-lite, Possible
maodifications include, but are not limited fo, the sddition of Nlanking sequences at the 5 andior 3’ ends
of the molecule, or the use of phosphorothivate of 2° O-methyl ratber than phosphuodiesterase Jinkages
within the bickbone of the malecule, This concept is inherent in the produciion of PN As and can he
extencexl in all of these rmojecules by the inclusion of puntraclitional hases such us inosing, quedsine, and
wybnlosine, as well as acetyl-, methyl-, thio-, and similarly modified forins of adenine, cytidine,
guamne, tiymine, and uridine which are aet as easily recognized by endogerous cndonucicases.,

An additional embodiment of the invention cncompasses a method for screcning for a
compoend which is e(fective in altening expression of a polynucleotide enceding GUREC,
Compounds which may be effective in allering expression of a specific potynucleotide may inciude,
hut arc not limited to, eligenuclentides, antisense vlizonucleotides, triple helix-forming
oligonuclentides, transcription faclors and other polypeptide |mnsm;'\1jonal repuiators, and non-
macremolecular chernical engtes which are capable of interacting with specitic palynuciecticle
sequences. Effective compounds may alier polynucleotide expression by acting as either inhibitors or
promoters of polypuclectide expression. Thus, in the (reatment of disurders associaled with increased
GUREC expression or activity, a compound which specifically inhibits cxpression of the
polynucleotide encoding GCREC may be therapeutically useful, and in the weamnent of disorders
assoutaicd with decreased (GGUREC capression or activity, a compound which specificaily promereg
cxpression of the polynucleatide cncoding GCREC may be therapeutically usefil,

Al least one, and up (o a pluradity, of (25t compounds may be sezeened for etfectiveness in

altering expression of a spocific polynucleotide. A {est compound may be obtained by any methed

commuonly known in the art, including chemni modilicalion of a compownd known Lo be SHeMIvE in
altering polynuclentide expression; selection frem an cxisting, commercially-available or proprietary
Library of naturally-occurting or non-natural chemical compounds; rational design of 3 compound
based on chemical and/or structural properties of the targel polynuclectide, and selection from a
Library of chemical compounds created combinatorially or rangomly. A saniple comprising &

polynuclentide encoding GCREC is exposed 1o &t least one test compaound thas abtained. The sample

may comprise, for exanple, an intacl or permeabilized cell, or an in vitrg cll-free or reconstitired
biochemical system. Alicrations in (e cxprossion of a polynucleotide cnooding GCREC are agsayed
by uny method commonly known in the art. Typically, the expression of a specilic nuclesiide is
detected by hybrdizaion with a probe having a nuclenlide sequence complementary to the scquediee

of the polynucleotids encoding GCREC. The amount of hybridization may be tuantificd, thus
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jurming the basis Jor 3 comparison of the expression of the polynucleotide both with and witheut
EXpOSUrE Lo gne OF more lesl compounds. Detection of 2 change in the expression of # polynucleotde
cxposed 1o a test compound indicates that the st compound js effective in aitering the expression of
te polynucleotide. A screen for u compound effective in altering expression of a specific
pelynucicotide can be cartied out, (of example, using 4 Schizosaccharomyces pranbe gene expression
sysiem (Atking, D, el al. (19993 U.S. Patenl No. 5,932,435; Amndt, G.M. et al. (206K} Nucleic Acids
Res, BE1S) or a human cell Tine such ag Hola cell (Clarke, M.L. &t al. (2(K00) Biochem. Binphys.
Res. Commun. 268:8-13). A particular embedimest of the present invention involves sareening a
combinalorial 1ibrary of oligonutleotides (such as deoxyribnnuclectides, rihonucleotides, peptide
nucleic acids, and modificd oligonuclectides) for andsensc activiry against 1 specific polynucleotide
seqquenice (Braice, TW. et al. (1997) U.5. Patent No. 5,686,242: Bruice, T.W. 1 al. (2000) U.S.
Fatent Ne. 6,022,691).

Many methods for infroducing vectors inlo ¢ells o lissues arg availabke and pquatly suitable for

use in vivi, in vitro, and ex vivo, For ex vivo therapy, vectors may be introduced into stem cells taken

from the patiem and clomally propagaied for auologous transplant back tntw thut same pationt.
Drelivery by transfection, by lipnsome injections, or by polycationic aming polymers may he achieved
using methods which are well known inthe art. (See, e.gt., Goldman, C.K. el al. (1997} Nat,
Biotechnol. 15:462-460.)

Any of he therapeutic matinnds described above may be applied to any subject fo need of such
therapy, including, for example, mammals such ax lumans, dogs, cats, cows, horses, rabbits, and
monkeys.

An addinnnal emhadiment of the Invontion relates to the administration of a compusition which
Aenerally comprises an active ingredient formulated with a pharmaceutically acceptable excipicot
Excipicnts may include, for example, supars, starches, celluloses, yums, and profeins. Various
formulutions are commwnly known and are thoroughly discussed in the latest edition of Remingion's
Pharmacentical Sciences (Mauack Publishing, Easton PA). Such camnpositions may consisi of GCREC,
antibodies o GCREC, and nimetics, agonists, aniagonists, or infubiors of GCREC.

The compositions utilized in g invention may he adnbnistered by any number of roates
inclwding, but not limited to, oral, intravenous, inteamuseular, intra-arterial, inteamedvllary, intrathecal,
inraventricalar, pulmonary, ransdermal, subcutanecs, intraperitoneal, intranssal, cnteral, opical,
sublingual, ur rectal means.

Compuositions for pulmonary administration tmay be prepared in liquid o dry poaeder form.
These compositinns are generally acrosolized imuncdiately prior to inhalation by the patiem. Ir e case
of small molecules (2.g. traditional low moleoutar weight organic drugs), aerosol delivery of fast-acting

formulatians is well-known in the art. Tn the case of macromalooles (e.g. larger peptides and proteins},
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recent developments in the fleld of pulmenary delivery via the alveclar region of the Tang have enabled
the practical delivery of dmgs shch &s insulin to blood circulation {sec, c.g., Patwon. 1.8, et al., U.S,
Patent No. 5,997,848). Polmonary delivery has the advantage of administration without nezdle
injection, and obviates the need for potentially toxic penetration enhaniers.

Compusitions suitable for nse in the inveniion include compositions wherein the aclive
ingredients are containcd in an effective amount & uchieve the intended purpuse. The determinaiion of
an effective dosc is well within the capability of those skilled in the art.

Specialized furms of compositions may be preparest for dircet imracelludar delivery of
macronkieciles comprising GCREC or Frapments thereol, For example, liposoie preparalions
conlaining a cell-inper meable macromelocule may protwte celt fusion and intracellular dolivery of the
macromclecule. Aliernatively, GCREC or a fragment thereof may be joined 1o 2 short cationic M-
tesninal pordon from the HIV Tat-1 protein. Fusion protcins thus generated huve been found o
transduee Intg the celds of afl tissucs, including the bratn, in g mouse owxdel systeon (Schwarze, 5.R. el
al. (19949 Science 285:)1569-1572),

For any compound, the therapeatically effective dose ¢an be estimated inidally cither in cell
culiure assays, €.g., of neoplastic cells, or in animal models such as mice, ras, rabbits, dogs, monkeys,
or pigs. An animal nwdel may also be used to deterniice the appropriate concentration range apd route
of administration. Such information can then bo used (o determine useful doses and routes for
administraiion in hnmans,

A therapemically effective dose refers 1o that amount of active tngredient, lor example GUREC
or fragments thereof, antibodies of GCREC, and agonists, antagonists of inhibitors of GCREC, which
ameliorates the symploms or condition. Therapentic efficacy and toxicity may be derermined by
siandard pharmaceutical procedures in cel! culteres of with cxperimental animals, such as by
calculating the ED., (the dose therapeutically offeciivi: tn 50% of the population) of LD, (1he dose
lethul to 30% of the population) statistics. The dose ratio of 1oxic 1o herapeutic effeds is the:
therapemic index, which can be expressed as the LD.yEDx, ratio. Compositions which exhibit Targe
therapeutic indic

are preferred. The data obtained from cell culture assays and animal stodics are
used 10 formulare a range of Josape for human vse. The dosape containad in such composilxons is
rreferably within & runge of girculaling concentrations that inciudes the EDy, with little or no toxicity.
The dosage varies within this range deperding upon the dosage form employed, the sensitivity of the
patient, and the roule of adiministration,

The exac! dusage will be determined by the practiioner, in light of factors related t) the subject
requiring treatment. Dosage and administration are adjusted 10 provide sufficient Igvels of the actve

mciety ot to maintain (ie desired effect, Factors which may be taken into accouni include the severity
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of the disease state, the general heallh of Lhe subject, the ape, weight, and gender of the subject, Hme

and frequency of administration, drug combination(s), resction sensilivities, and response to therapy.

Long-scting compositions n1sy be administered every 3 to 4 days. every week. of biweekly depending
on the half-life agd clearance rate of the particular formulation.

Normat dosage amounts iay vary from aboui 0.1 gog to 103000 gig, up to a total dose of
about 1 gram, depending upon the route of administration, Guidance as to particular dosages and
metivods of delivery is provided in the bterafure and yenerally svailuble Lo pragtitioners in e art.
Those skilled in the art will employ different fornwlations for nucleotides an for profeing or Meir
inhibitors. Similarly, delivery of polynucleatides or prlypeplides will be specific to particular cells,
conditions, Iocations, .

DIAGNOSTICS

In another embodiment, antibodies which specifically bind GCREC may he used for the
diagnosis of disorders characterized by expression of GOREC, or in assays 10 monitar patients being
treated with GCREC ar agonists, antagonists, or inhibitors of GCREC. Antibodies uselul tor
diagnusnc putposes may be prepared in the same manner as described above for therapeutics.
Diagnostic pssays for GCREC include methods which ulilize the anlibaty and a label w deteet GCREC
in human body Iuids or in extracts of calls or lissues. The antibodics may be used with or without
exdification, ant may be Tabeled by covalenl of non-covalent attachment of a reporter molecule. A
wide variety of reporter molecules, several of which are describad sbove, are known in the art anid may
e wsed.

A variety of protocols fer measuring GCREC, including ELISAs, RIAx, and FACS, arc known
inthe art and provide a basis for disgnosing altered or abnormal Tevels of GCREC expression. Normal
or standard values for GUREC expression arc establishad by combining body Tluids or cell extracts
laken From normal mammatian subjects, for cxample, tuman subjects, with, antibodies 10 GCREC
under copditions suitable for complex formation. The amount of standard complex fonmation may be
quamitated by various methods, such as photometric eans. Quantities of GCREC expressed in
subyject, control, and disease samples from hiopsied tissues are compared with the standard values.
Dievialion belweek standard and subjoct vadues establishes the paraingters for diagnosing disease.

In another embodiment of the: invention, the polynucleotisey epeiing GCREC inay he used for
diagnostic purpasce. The polynacleotides which may be used include oligonucleitide sequences,
complenieotary RNA and DNA molecules, aod PNAs, The polynucleotides may be used (o detect and
quantity genc expression in biopsied tissucs in which expression of GCREC may be comrelated willt
discase. The dizgnostic assay 1ay be used 1o delermine absence, presence, and excess expression of

GCREL, and 10 moaitor regmlation of GCREC levels duting therapentic inervention,

b1
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1n ume aspect, hybridization with PCR probes which are capable of detecting polynucleotide
sequences, including genomic sequences, encoding GCREC or closely related mokcules may be used o
identify pucleic acid sequences which encade GCREC. The specificity of the probe, whether it is made
from a Righly specilic region, .e., the 5° regulatory rewion, o from a less specilic region, e, &
conserved motif, and the stringency of the hybridization or wuplification will determing whetler the
probe identifies only aaruraily accurring sequences encwding GCREC, allelic variants, or related
SeMEnCes.

Probes may alse be used for the detestion of related sequences, and may have ot Teast 50%
seuuence identity 1o any of the GCREC encotling seguences. "The hyhridization probes of the subject
invention miy be DNA or RNA and may be derived from the sequence of SEQ 1D NOH0-78 or from
genomic sequences including prometers, enhancers, and introns of the GCREC gene.

Means for producing specific hybridization probes for DNAs encoding GCREC include the
clomng of polymicleotide sequences eacoding GCREC or GCREC derivativey inla viclors for the
prodectiop of MRNA probes. Such vevlors are knowr in the art, sre comtmercially available, and may

be used 1o synthesize RNA probes in vitto by means of the addition of the appropriatc RNA

palynrases and the appropriate labeled aucleotides,  Hybridization prabes may be Jabeled by a variety
of refrorter groups, Tor example, by radiomiclides soch as P or ™8, or by enzyoiatic labels, such as
alkalime phosphatase coupled to the probe via avidin/biotin coupling sysiems, and the like.

Polypnclentide sequences encoding GCREC may be used for Lhe diagnosis of disorders
associated with expression of GCREC, Examples uf such disurders include, bul are not lmited w, &
cell prolilerative disorder such as aclinic kesatasis, arterinsclerosis, atherosclerosis, bursitis, cirrhosis,
hepaiitis, mixed connective tissue disease (MCTD), myelofibrosis, paroxysmal noclurnat
hemoplobiouria, polycythemia veéra, psoriasis, primary thrombocythomia, arcd cancers incloding
adenocarcinoma, ioukemia, Lyrophoma, melanoma, myeloma, Sarcoma, teratocarcinoma, ang, in
particular, cancers of (he adreny) gland, bladder, bone, hone marrow, briin, breast, cervix, gall
bladder, ganglia, gastrointestnal tract, heart, Kidney, liver, Tung, mwscle, ovary, pancress, parathytoid,
pends, prostate, salivary glands, skin, spleen, tests, thymus, ihyroid, and uteres: a neurological
disorder such as epilepsy. ischemic cerebravascalar discase, swoke, cerehral neoplasms, Alzhei mer’s
disease, Pick's disease, Huntingion's discase, dementia, Parkinson’s discase and other extrapyramidat
disorders, amyotrophic lateral sclerosis and oter motar neuron disarders, progressive neural
muscular atrophy, relinitis pignenosa, hereditary ataziag, multiple selerosis and other demyelinating
diseases, bacterial and viral meningitis, brain abscess, subdoral smpyems, epidural abscess,
suppurative intracranial theombophlebitis, myelitis and radicutids, viral ceniral nervous sysiam
disease, prion diseases including kur, Crealzfeldi-Fakob disease, and Gerstmann-

Straussicr-Scheinker syndrome, Fatal familial insomnta, nueriGonal and metabolic disenses of the
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nervous system, neurofibromatosis, nherous sclerosis, cerebelloretinal hemangioblastomatosis,
encephalotr geminal syndrome, menrzl retardation and othier developmental disorders of the central
nervous system, cerebral palsy, peuroskelelal disorders, autonomic nervous system disorders, cranial
nerve disorders, spinal cord discases, moscular dystrophy andg other neuromuscular disorders,
peripheral nervous systern disorders, dermatomyositis and polymyositis, inherited, metabolic,
endocring, ard toxic myopathies, myasthenia gravis, periedic paralysis. mental disorders including
mood, anxisty, and schizophrenic disorders, seasonal allective disorder (SAD), ukathesia, aminesia,
catatonia, diabetic nenropathy, 1ardive dyskinesia, dystonias, paranoid psychascs, postherpetc
neuralfia, Tourette’s disorder, progressive supranuclear palsy, comticohasal degeneration, und familial
frontotemporal denentiag 4 cardiovascular disorder such as arleriovenous fistula, atherosclecasis,
hypertension, vasculitis, Raynaud's discase, ancurysms, arcrial dissections, vancose veins,

threnbuphlebiis and phlebotbrombosis, vi

scular suinors, complicaions of thronbalysis, balloon
angiaplasty, vascular replaceient, and coronary artery bypass groft surgery, congestive heart failure,
ischemic beurl disease, angina pectotis, myocardial Infarcaon, iy pertensi ve hearl disease,
degencrative valvular heart diseass, calcific aortic valve stenosis, congenitally bicuspid sonic valve,
moitral apnulae cateification, mitral valve prolapse, theumatic lever anc rheumatic hean disease,
ifective cndocarditis, noobacterial trombotic endocarditis, endocarditis of systemic mpug
erythematosuy, careinold heart diseuse, cargiomyopathy, myocarditis, pericarditis, Reoplastic heart
discase, congenital hearl diseage, and compl ications of cardiac transplantation, a gasirotntestinal
disorder such as dysphagin, peptic esopbugivs, esophageal spasm, esophageal striciore, esophageal

carcinoma, dyspepsia, indigestion, gaswitis, gasiric carcinoma, anorexia, nausea, emesis,

gastroparesis, antral or pyloric edema, akdaininal angina, pyrosis, gastrosnteritis, intestnal
chsruction, infeetions of the inlestinad wacl, peptic ulcer, cholelithiasis, chalecystitis, chalestasis,
pancreatitis, pancreatic carcinama, billary tract disease, hepattis, hyperbilirubinewia, clrhosis,
passive congestion of the liver, hepatonia, infectious colitis, ulcerative colitls, ulcerative proctitis,
Crohn's discase, Whipple's discase, Mallory-Weiss syndrome, colonic carcinoma, colonic
obsruition, imtable howel syndrome, shorl buwel syndrome, diarthea, constpation, gasiwoiniestinal
hemorrhage, acquired immunodeficicncy syndrome (AIDS) enteropathy, janndice, hepatic
encephalopaihy. hepatorenal syndramie, hepatic sleatosis, hemochromatosis, Wilson's <disease, alpha,-
antirypsin deficiency, Reye's syndrame, primary sclemsing cholangits, liver infarction, porial vein
ahstruction snd theombosis, Centrilobular necrosis, peliosis hepatis, keparic vein thrombosis, vena-
acclusive discase, proeclampsia, eclampsia, acote fatty liver of pregnancy, inranepatic cholestasis ol
pregnancy, und hepatic: umaors including nodular byperplasiis, adenoinas, and carcinmmnas; an
autoimnune/inflammarory disarder such as acquired immurodeficiency syndrome (AIDS), Addison's

discase, adult respirarory distress syndronie, allergics, ankylosing spondylilis, amyloidosis, anemsa,
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asthma, atherosclerosis, auteinmune hemolytic anemia, autcitomune tiyroiditis, autoimmune
polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED), bronchitis, cholecyslitis, contact
dermatitis, Crohn's disease, atopic dermatitis, darmatmynsits, dishetes melitns, emphysema,
episodic lymphepenia with lymphocytatuxins, erythroblastosis felalis, erythema nodosuln, aroplic
gustritis, glomervlonephritis, Goixdpastare’'s syndrome, gout, Graves™ disease, Hashimoto's
thyroiditis, hypereosinophilia, irritable bowel syndrome, multiple sclecosts, myasthenia gravis,
myocardiol or pericardial inflammanion, estecanhtitis, osteoporosis, pancreatitis, polyniyositis,
psoriasts, Reiter's syndrome, cheumatoid arthitis, scleroderma, $jogren's syrdronie, systemic
anaphyinxis, systemic lupus crythematosus, systeaiic sclerosis, thrombocytopenic purpura, ulceralive
colitis, nveitis, Werner syndreme, complications of cancer, hcmadia]ysis, and cxtracorporcal
virculation, viral, bacterial, fungal, parssitic, protogoal, and helminthic intections, and (rauta; a
metabolic disorder such as diabetes, obesily, and astecparosis; and an intcction by a viral agent
classificd as adenovirus, arcravims, bunyavirus, calicivirus, coronavinus, filovirus, hepadnavitus,
herpesvims, flavivins, orthomyxovins, parvavirus, papovavins, paramyxovins, picornavinis,
POXvInS, Ieovires, retrovires, thabdovirus, and 1owavines, The polynoclentide sequences encoding
GCREC may be uscd in Sonthern or aorthern analysis, dot blot, or other membrane-based technulouies;
in PCR technolugies, in dipstick, pin, and muliiformar ELISA-like assays; and in micrearrays wtilizing
fTuid or tissues from patients 1o derect aliered GCREC expresston. Such qualitative or quantitative
methods are well known inthe art.

Inna particular aspect, the ucleotide sequences encoding GCREC may be uselul in asseys (hal
detect the presence of ssociated disorders, particularly those memioned above. The nuclentide
seyuences encading GCREC may be labeled by slandard inethods and added 10 & Muid or tissue sanple
from a patient under conditions suitable v 1he formation of hybridication complexes. Afler a suitable
ipsubation perind, e sample is washed ad e sigral 3 quantificd and compared with & standard
value, If the amount of signal in the patient satple is significantly alicred in comparison to a control
saraple then the prescnce of altered lovels of nucloctide sequences encodiog GCREL in the sample
indicates the proesence of the associated disorder. Such assays may also be used o evaluate the efficacy
of a particular therapeutic treatment regimen in asmel stdics, in clinical trals, or (o monitor the
treatnent of an indivigdual patient.

In order to provide a hasis for the diagnosis of 2 disorder asseciated with expression of
GCREC, a normal or standard profile for expression is estublished. This may be accemplished by
cambining body fluids or cell extracts taken fromm normal subjects, aither animal or human, with a
soyuence, o 2 fragment thereel, encoding GCREC, under conditions suitable for hybridhzation of
amplification. Standard hybridization may be quaniified &y comparing the values obtained from normal

subjetts with values Itum an experiment in which a known amount of a substamially purified
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polynuckeolide is used.  Stundard valucs obtaired i this manner may be compared wilh valiues oblained
frenn samples from patiests whe are symptlomatic for a disorder, Deviation from standard values is
used 12 -establish the presence of a disorder.

Onee e presence of a disarder is astablished and a trealniem protocal is initiated,
hybridization assays iy be repesated on a regular busis to determing it (he level ol expression o (e
paticnt begins to approximate that which is ehserved in the normal subject. The eesults abtained from
successive asyays may be wsed 1o show the efficacy of trealmenl over a periokd ranging from several
days 10 months.

With respect o cancer, lhe presence of an abnormial amount of transeript (gither under- or
overexpressed) in blopsied tissue froam an individual imay indicate a predispuosition for ihe development
of the disease, or may provide a means for detecting the discase prior to the appearance of actua!
clinteal symmoms. A mare definitive diagnosis of this type may allow health professionals 1o cmploy
Preveniative Medsres Of Agrossive egtment earlier tereby preventng the development or further
progression of the cancer.

Additional disgnostic uses for oligonuclsatides designed {rom the sequences encading GCREC
niay involve the use of PCR. These olignmers may be cliemically synthesized, penecated enzymatically,
ar produced in vitre. Ollgomers will preterably comain a fragment of a polymuclentide encoding,
GUREC, or a fragnuest of 4 polynucleotiae complementary (o the pelynucleotide enceding GCREC, and
will be employed under optiovizest conditions for idencification of a specific geae or condition.
Oligomers may alsi be employest under less siringent conditions for detection or guantificetion of
tlosely redaled DNA or RNA sequences,

In a particalar aspeet, oligonucleolide primers decived ftom the polynuclcotide sequences
encoding GCREC may be used to detect single nuclentide pelymorphisims (SNPs). SNPs arc
substitutions, lnsertions and deletions that are a frequent cause of inherited or acquired penetic disease
in amzns. Mcthads of SNP detection include, but arc not lingited W, single-sizanded conformation
polymerphism (SSCP} and Muorescent SSCP (SSCP) moethods. [n S8CP, oligonucleolide primers
tderived from the polynucleotide sequences encixfing GCREC are used 1o ainphily RNA using (he
polymerase chain reaction (PCR). The DNA riy be degived, for example, from diseased or narmal
tissue, hiopsy samples, hodily {luids, and the Jike, SNPy in the DMNA cause differences in the seconmtary

and lerliary structares of PCR prixduct single-stramded form, ind hese dilferences are (lelectable
using el elecirophoresis in non-denaturing gels. In fSCCP, the clisonucleciile primers are

Muoreseently labeled, which allows delection ol the wmplimers in high-throughput equipment such as
DNA sequencing machines. Addilionally, sequence database analysis methods, lered in silico SNP

(isSNF, are capable of idemifying polymaorphisms by comparing the sequence of indtvidual
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averlapping DNA fraginents which assemble into 8 common consensus sequence. These compuler-
base! methoils filler out segrence variations due to laboratory preparation of DNA and sequencing
ercors using statistical models and automated snalyses of DNA sequence chromatograms. In the
alternative, SNPs may be detected arwd choracrerized by mass specirometry using, for example, the high
throughput MASSARRAY system (Sequenom. Inc., San Diego CA).

Methods which may also be used to quantify the expression of GCREC include radiolabeling of
biotinylating nucleotides, coamplification of a control pecleic acid, and interpolating resulls from
standard curves, (Son, e, Melby, P.C. et al. {1993} J. Immunol. Methods 159:235-244; Duplaa, C. a1
al. (1993) Anal. Biochem. 212:229-236.} The speed of guantitation of multiple samples may he
actelerited by running the agsay in a hiph-throughput formin where the oligomer or polynuclesdde of
imerest is presentad in various ditutions and & spectrophotametric or colarimenric response gives rapid
quantifation,

Ia further embodimeits, cligonucleotides or longer fragieits derived from any of the
polynucleotide sequonces deseribed herein may he used as elements on 3 microarray. The microarriy
cun be used in transcripl imzging technigues which momitor the relutive expression levels of lurge
murnbers of genes simultaneously as described below. The mictoarray may also be used tw idenlify
genetic varians, mulations, and polyiorphisms This information ey be used Lo determing gene
Tunction, wr understamd the genetic basis of a disorder, 1o disgnose a disorder, 10 monition
progression/regression of disease as a function of gene expression, and o dovelop and mondtor the
aclivities of therapeutic agents in the treatment of disease. Tu particular, this information may be used
0 develop a pharmacogenamic profile of a patient in order 1o select the most appropriate and effective
treatmenl regimen [or Ihat patient, For example, therapeutic agents which are highly effective and
chsplay the fewest side effects may be selected for 2 patient based on histher pharmucogenamic pratile.

In another embediiment, GCREC, (razgments of GCREC, or antibadics specific or GCREC
may be used as clements on a micraarray. The microarray may be used t MORIKr O MEasure protein-
protein interactions, drug-tacget intaractions, and penc expression protiles, as described above.

A particylar embodiment relates 10 the use of the polynucledtides of the present invention to
Fenerate a transcript inage of a tissue or cell type. A transcript image represents the global pattern of
gene expression by a particular dssue or cell type. Global gene expression patterns are analyzed by
quantifying the number of expressed genes and their relative abundance under given conditions and at 2
given time. (Seo Seithamer et al., “Comparative Gene Transeript Analysis,” U.S, Patent Number
5,840,484, expressly incorporated by reference herein ) Thus a transcript image may be generated by
bybridizing the polynucleotides of the present invention or their complements 1o the totality of

LCANSCIPIS OF reverse transeripts of 4 particular tissue or cell type. In one embadiment, e
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hybridization takes place in high-throughput farmat, whercin the polyrucleotides of the present
invention or their complements coruprise a subsat of a plurality of elemenis on a microaray. The
Tesultinl iranscript image wonld provide a profile of gene aclivity.

Transcript i ges may be generated using traoscriptys isolated front tissues, cell nes, biopsies,

or other biolagical samples, The transeript Image may thus reflect gene expression in vive, as in the

casg of a lissue or biopsy samiple, or ja vitro, as in the case of a cell line.

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

may al5o be vsed in conjunclion with in vitro medal systeras and preclinica) cvaluation of

pharmacenticals, as well as toxicokogical tesing of industrial and naturally-socurring envitonmentil
compounds. Al conpounds indoce characlenstic gena expression paiterns, frequently rermed
melecular fisperprints or loxicant signatures, which are indicalive of mechanisms of gotion and wxicity
(Nuwaysir, EF. ¢l al. (1999 Mol, Carcinog. 24:153-159; Sieiver, 8. and N.L. Anderson {2000)
Tosicol. Lett, 112-313:467-471, expressly incorporated by reference herein). 1T a test compound has a
signamire similar (o that of a compound with krown taxiciry, it is likely to share those toiic properties.
These fingerprints or signatures are most vseful and refined when they contain cxpression information
from a larga number of genes and gene families. Idenlly, 2 genome-wide measurement of expression
provides the bighest qualily signature. Even yenes whose expression #s nol aliered by any tested
compounds are important as well, ax the levels of expression of these genes ate used 10 normalize the
rest of the expression data. The normalization proceduse is usciul for comparison of expression data
afler wreatment. with different compaunds. Wiile Oie assignnmient of geoe functan 1@ clements of a
toxicant signarare aids in interpretation of toxicity mechanisins, knowiedge of pone function is not
necessary for the statistical matching of signateres which leads o prediction of toxicity, {See, tor
example, Press Release 0002 from ibe National Instilute of l'-,nvimmnenml‘Heuhh Sciences, veleased
Fehruary 29, 2000, avuilable al htip:www niehs.mih, ginvdoumewstoxehip.him.} Therefore, it is
impartant and desicable in loxicological screening using toxicant signatures o include all expressed
£ENE REYUENTER.

1n one ¢mbodiment, the toxicity of 2 west compound is assessed by teeating a biglogical sample.
containing nueleic acids with the tesi compound. Nuclelc acids that are expressed in the ireated
biolagical sample are hybridized with one or more probes specific to the polymeclentides of the
presenl inveation, so thal transeript levels comespomifing 1o the polyrucleolides of the present
invention may be quantificd. The ranseript levels in the treaied biokogical sample are compared with
kevels in an untreated biclogical sample. Differences in the trapseript levels between the two samples
are indicatlive of @ toxic response caused by the test compuund in the reated sample.

Ancther particutar embodinient relates to the nse of (he polypeptide sequences of the present

itvention to analyze the proteome of a tissue of cell type. The term proteoms refers (o the global
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patlern of pralein cxpression in a parlicular lissue or cell type. Each pratein component of a proteame
can he sihjected individually ) furiher analysis, Proteome expression palterns, or profiles, are
analyzed by quantifying the number of crpressed proteins and their relative abundanee under given
conditions and at a givenrime. A profile of a cell's protennic may thus be generated hy separating and
analyzing the pelypeptides of a particular tissue or cell type. In onc embodimnent, the separition is
achizved using two-dimensional gel electrophiresis, in which proteing feon a sample are separated by
isuelectric focusing in the first dimenston. and then aceording to molocular weight by sedium dodeeyl
sulfate slab gel electrophoresis in the second dimenston (Steiner and Anderson, supra). The proteins are
visualized in the pel as discrete amd uniguely positiongd spols, typically by staining the gel with an ageat
such as Cooniassie Blue or sitver or fluorescent stains, The optical densily ol each protein spot is
generalty proporticnal to the Tevel of the protein in the sample. The optical densitics of equivalentiy
positioned protein spots from different samples, for example, from bialogical samples cither treated or
nntreated with a st compound or therapeutic agent, are conpared 10 identify any changes in protein
spot density related tothe treatment. The proteing in the spots arc partially sequenced using, for
example, standurd methods employing chenteal or enzywatic clravage followed by inass spectrometry.
The identity of the protcin in u spaot mity be determined by comparing ils parlial sequence, preferably of
at least 5 contiguous amino acid residues, 10 the polypepide sequences of the presear ivention. [
sonks cases, farther sequence data may be ohtained foe detinitive protein identification.

A protepmic profile may alse be generated vsing antibodies specific for GCREC ro quantify the
levels of GCREC expressien. [n one cwbodimen, the anfibodies are used as elements on a microany,
and protein expression levels are qnantified by exposing the inicroarmay 10 Uk sample amd detecting the
levels Of protein baurst Lo each array element (Lueking, A el al. {1999} Anal. Biochem. 270:103-111:
Mendoze, L.G. ot al. {1999 Bintechniques 27:778-788). Detection meay be performed by a variety of
methods known in the art, for cxample, by reacting the proteios in the sample with & thiol- or anuno-
rcactive fluorcsceat componnd and delecting the amount of flucrcscence bound at cach array clemend.

Toxicant signatures at the proteorne Jevel are alse useful for toxicological sereeming, and should
be analyzed in pprallel with toxicant signatures at the teunscript Javel. There is a poor correlation
between transcript and protein abvndances for some proteins in some tssues {Anderson, N.L. and 1.
Sefliamer (1997) Electrophoresis 15:533-537), so proteume foxicant signatures may be useflul in the
analysis of compounds which do not significamly allect the transeript image, but which aller the
proweamic profile, In addition, the analysis of transeripts in body fludds is difficult, due 1o ropid
depradation of mRNA, so profeomic profiling may be more reliable at informative in such cases,

In another embrxdiient, the (oxicity of a test compuund is assessed by treating a bivlogical

sample conaining proteins with the wst compound. Proteins that are expressed in the treed biological
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sarple are separated 5o that the anioont of cach prozein can be quanified. The amount of sach protein
is compared to 1he amouat of e corresponding protetn in an untreated biclogical sample. A difference
in the amount of protein hetween the two samples is indicathve of a toxic response to the test compourk]
inthe treated sample. Tndivideal protcins arc identified by seyuencing the amino ucid residues ol the
individual proteins and comparing these partial sequences ia the pulypeptides of the present invention.

[n apcther embodiment, e toxicity of o test compound is assessed by [reating a hivlogical
sampie cuntaining proteins with the test compound. Proteins from the biological sample are incubated
with amibodties specilic fo 1he polypeplides of e present invehtion. "The amount oF protgin recagnized
by the antibondies is quantified, The amoutu of protein in the reated hiclogical sample i« compared with
the amonit in an untreated biolagical sample. A difference in the amount of protein between the two
samples is indicative of a roxic responss ta the test compound in the treated sample.

Microarrays may be prepared, used, and snalyzed using methods known in the arl. (See, e,
Bremman. T-M. & al, (19953 U.S. Palent No. 5,474,796; Schena, M. el al, (1996} Proc. Nall. Acad. Sci.
USA 93:10614-10619; Baldeschweiler et al. {1995} PCT applicalion WO95/251116; Shaloa, D. 2t al.
{1995) PCT application WO95/35505; Heller, R.A. e1 al. (1997) Proc. Nail. Acad. Sci. USA 94:2158-
2155; and Heller, ML), ct al. (1997} 1S, Pateii No. 5.605,662.} Various types of microatrays are well
Ynown aod theroughly described in DNA Microarrays: A Practical Approach, M. Schepa, ed. (1999
Qxford University Press, London, hercby expressly incorporated by reference.

In another embodiment of the invention, nucleic acid sequenecs chcoding GCREC may be used
o generade hyhridization prebes useful in mapping the naturally oceurring genomic sequence. Eiter
coding or noncoding sequences nzay be uscd, and in some insrances. noncoding sequences may be
prelerable over coding sequences. For example, conservaticn of i coding sequence among members
of a muti-gene family may potentially cause undesired cross hybridization during chromosomal
napping. The sequences may be mapped 10 4 panticular chromosome, T a specific region of a
chromesome, or to artificial chromosome consimuctions, e.2., hurin arlificial chromosomes (HACs),
yeast ariificial chramosomes (YACSs), bacterial artificial chromesomes (BACs). bacterial P1
constructiuns, oF single chromasome cDNA libraries. (See, e g, Harnngton, 1), el a), {19%7) Nal.
Genet, 15:345-355; Prive, C.M. (1993) Blood Rev. 7:127-134; and Trask, B.I. {1991) Trends Genet.
7:14%-154.) Once mapped. the nuclde acid sequences of the invention may be used W develop gonctic
linkage maps. tor example, which correlate the inheritance of a diseasc state with the inherifance of &
pariicular chromasome region of estriction fragment length pelymorphism (RFLF). (Sce, for
example, Lander, E.5. and D. Botstein (1986 Proc. Natl. Acad. Sci. USA 83.7333-7357 )

Flucrescent in silu hybridization (FISH) may be comelated witl otlwr physical and genctic map

duta. (See, 8., Heine-Ukrich, & al. (1995) in Meyers, supra, pp. 965-368.) Examples of genelic map

dita cun be Found in various scicitific journals or al the Onling Mendelian {nheritance in Main (OMIM)
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World Wide Web site. Correlation between the location of the gene encoding GCREC o a physical
map and a specific disorder, o a predisposition 1o a specific disorder, may help define the region ol
DNA associsted with that disorder and thus sy further positional cloning effarts.

In sity bybridization of chromosomal preparatioos and physical mapping techniques, such as
Tinkage analysis using estyblishod chromosamal nrarkers, niay be used for extending genctic maps.
Often the placement of a gene on the chromosome of anather mammalian species. such as mouse, may
teveal associated markers even il the exact chromosomal locus is not known. This infermation is
valuable to investigators searching Yor disease pencs using positional cloning oF other gene discovery
techniques. Omes the genc o gencs responsible for a disease or syndrome bave: been crudely kcalized
by genctic linkage to 4 particuldr FCAomic reginn, 8., staxia-telangiecrasia 1 11g22-23, any sequentes
mapping te that area may represent associated or regulatory genes for further investigation. {Sce. &.8.,
Gatti, R.A. et al. {1988) Nuture 336:577-3800) The nuclzotide sequence of the instant invention may
wlsir he used 10 detect differences in the ghromoscniz] location due to translocation, inversion, €1C.,
anmong nermal, carrier, or alfecled individoals.

In znother cimboditene of the invention, GCREC, its catalytic or imrunogenic fraginents, or
aligopeptides thireof can be usad for scresning libraries of compyunds in any of u variety of drug
sereening techniquey. The fragment employed in such screening may be free in solulion, atfixed to a
solid support, borne <n a cell surfuce, or located intracellularly. The formation of binding coiplexes
between GCREC and the agent being tested may be measured,

Anather technique fur drug sercening provides for Righ (Broughput screening of compounds
having suitable binding affinity 1o the protein of interest. (Ses, s.2., Geysen, et al. (1984) PCT
application WOR4M3564.} In this method, larie nambers of different small fest compounis are
synihesized on a solid substrate, The test compounds are reacted with GCREC, or fragments thereof,
and washad, Bound GCREC 35 then detected by methods well known in the arl. Purified GCREC ¢an
50 be coated dircctiy onto plates for use i the aforemsentivned drug screching techniques.
Alternatively, non-neutralizing antibodies can be used 10 capiore e poptide and immobilize it on o
solid support.

n another emboditnent, one may use coempelid ve drug screening assays in which newtralizing
antibodics capable of binding GCREC specifically compete with a test compound for binding GCREC.
In this manner, antibodies can be nged o detect the presence of any peptide which shares ne or more
antigenic deteromnants with GCREC.

In additional embodiments, the wocleotide sequences which encode GCREC may he used in any
molecular biology techniques fhat have yet 10 be developed, provided the new techniques rely an
propertics of nucloalide sequences that arc curmemly known, including, but rot linited 10, such
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propertics as U iriplel genehic code and speific base pair interactions.

Withoul ferther elaboration, it is belicved that one skilled in the anl can, usiog the pré.ucding
descripion, utilize e present invention te its fulkest extent, The following embodiments are,
therefore, to he construcd as merely illustranive, and not Jintitative of the remaingder of the disclosure
in any way whalsoever,

The disclosures of all palents. applications and publications, menticned ubove and below, in
particular U.S. Ser. No, 60/172,852, ULS, Ser, No. 60/171,732, U.5. Ser, No, 641 76,148, and U 5.
Ser. No. 60/177,331, are expressly incorpurated by reference herein,

EXAMPLES

L. Construction of cDNA Libraries

Joeyte cDNAs were derived from cDNA Jibraries described in the LIFESEQ GOLD database
(ocyte Genomics, Palo Alto CA) and shown in Table 4, column 5. The Incyte cCDNA shown for SEQ
1D NQO:4 was derived from a cDNA library constructad from bene marrow tissue. The Incyte cDNAs
shown for SEQ 1D MO were derived Jrom cDNA libraries consbrucled from small intestine,
including tissoes associatess with Crobn’s diseise, from large iniestine, and from brain dssues. The
Incyte cDNASs shown for SEQ 1D NO:42 were derived from cDNA. libraries constructed from prostate
tumor, swall intestine, breast, and epidennal tssues. The Incyte cDNAs shown for SEQ 1D MO 3
were derived cDINA libraries constructed from sofl tssue tuindr, fetad rib, and brain tissoe associated
with Hontington's discase. The Ireyte ¢DNAs shown for SEQ TD NCO:57 were derived fram cLNA
libraries constructad from fymphocytes and wast cells, and from breast, vterine, prostate, adrenal gland,
spinal eard, tibial muscle, tang, esuphagus, small intesting, and colon Ussues. The Incyle cDNAS
shown for SEQ 1D NQ:5% were derived from ¢cDNA Jibraries constructed from a fallopian ube tunir,
utcrine endomeirium, and bronchial dssuc. "[he Lncyie cDNAs shown for SEQ TD NO:59 were derived
from cDNA libraries constructed from colon tissues, incleding cecal tamor tssve, as well as from
pancrcatic umor, pituitary gland, and brain tissues, The Ineyte cDMNAS shown for SEQ [T NO:6O
were derived from ¢DNA libraries constrocted from brain, including brain tumor tissue ard tissnes
associated with Huntington's discase, and from prostate lumor, cervical adenocarcinama, breast, stall
inlestine, and bladder Lissues. Some tissucs were homogenized and Jysed in gaanidinium isothioeyanare,
while others were homogenized and lysad in phenol of in a suitable niixture of denatnrants, such ax
TRIZOL (Life Technulogies), a mimophasic solution of phencl and guaniding isothiocyanate. The
resulting lysates were centrifuged over CsCl cushions or extractad with chlorolorm, RMA was
precipilated (rom Lhe lysales with either isopropanal or sodium acetale and ethanal, or by olher routing
methods.

Phenol extraction snd precipitation of RMA were repeated as necessary 1 increase RNA

ol
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purity. [n some cases, RNA was treated with DiNase. For most libraries, poly(A)+ ENA was isolated
using olipn d{T}-coupled paramagnetic panicles (Promega), OLIGOTEX latex particles (QIAGEN,
Chatswerth CA), or an OLIGOTEX mRMA purificalion kit (QIAGEN). Allernalivcly, RNA was
isolated direct]y from tssuc lysates using otbet RNA isclition kits, e.g., the POLY{A)PURE mRNA
purification kit (Ambion, Austin TX}.

In some cases, Stratagene was provided with RNA anid constructed the eorrcaponding cDNA
lihraries, £Uherwise, cDNA was synthesized and cDNA librarics were copstructed with ihe UNIZAP
wector system (Stratagenc) or SUPERSCRIPT plasmid system (Life Technologies), vsing the
recntnfmended procedures or similar methods known in the art. (Ses, e.g., Ausubel, 1997, supra, units
5.1-6.6.) Reverse transcription was initiared using oligo d(T) or random primers. Synthetic
oligonucleotide adapters were ligated to double strandad cDNA, and the cDNA wag digested with the
Apprupriate restriction ensyme or eneyimes. Fur nest libracies, the cDNA was size-selected (31000
by} using SEPHACRYL 51008, SEPHARCSE CL2B, or SEPHARQSE CLAB colunin
chrowatography (Amersham Pharmacia Biotech} or preparative agarasc gel clectropharesis. ¢DNAs
were ligated into compatible resuriction cuzyne siies of the polylinker of & suitable plasmid, ¢.g.,
PBLUESCRIPT plasmid {Swratagene), PSPORTI plasmid (Lite Technologies), PCDNAZ. 1 plasmid
([nvitrogen, Carlsbad CA), or pINCY (Incyte Gepomics, Palo Allo CAY. Recombinant plasmids were.
ransformed into competent E. coli cells invluding, XL1-Blue, X1.1-BlieMRF, or SOLR irom

Stratagene or DHSa, CHI0B, or ElecirobAX DHLOB from Life Technologies,
1I. Isolation of cINA. Clones

Tlasmids obtained as described in Examplc I wers recovered from host cells by in vivo excision

uging the UNIZAP vector systom (Stratagene} of by cell Iysis. Plasinids were puriied uxing al jeast
une of the following: a Magic or WIZARD Minipreps DNA purificaiion system (Promega); an AGTC
Mintprep pucification kit (Edge Biesystems, Gaithersburg MD): and {IAWELL § Plasmid, QIAWELL
8 Plus Plasmid, QLIAWELL 8 Ulira Plasiid purification systems or the R.E.A L. PREF 96 plasnid
purification kit from QIAGEN. Following precipitaion, plasmids were cesuspended o 0.1 ml of
distilled water and stored, with o without Iyophibzation, at 47C.

Alrernatively, plasmid DMA was ampli fied from bast ccll tysates using direct link PCR jn a
high-througlput format (Rag. V.B. {1994} Anal. Biochem. 216:1-14). Bost cell lysis and thermal
cycling steps were carried out in & single reaction mixture. Samples were processed and stored in 384-
well plaics, and the conccatration of amplificd plasmid DNA was quantified fuoronetrically using
PICOGREEN dye (Molecular Probes, Eugene OR) and a FLUORQSKAN 1 flucreseence scaaner
(Labsystems Cry, Helsinki, Finland).

I[E.  Sequenciag and Apalysis

JP 2004-500808 A 2004.1.15
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Incyte cDNA recnvered in plasmids as described in Example O were sequenced as follows.
Sequencing reactions were processed using standurd methixds ur high-throughput instruinentatior
such as the ABI CATALYST 800 (Applied Biogystoms) thermal ¢ycler or the PTC-200 thermal cycler
(M Rescarch) in conjunction with the HY DR A microdispenser (Robbins Scientilic) or the
MICROLAR 2200 (Hamulbon) liquid transfer systenn. ¢DNA sequencing reactions were prepared
using reagenis provided by Amersham Pharmacia Biotech or supplied in ABI sequencing kits such as
the ABI PRISM BIGDYE Terminater ¢ycle sequencing ready reaction kit (Applicd Biosystons).
Electrophoretic separation of ¢DNA sequencing reactions and detection of labeled polynucleotides were
carried out using the MEGABACE 1K) DNA sequetcit system (Moleeular Dynamics); the ABI
PRISM 373 or 377 sequencing syslem (Applicd Biosystems) in conjunction with standard ARI
protocols and base calling software; of other sequence analysis systems known in the art. Reading
frames within the cDNA scquences were identified vsing standard methods {reviewed in Ausubal, 1997,
supga, unit 7.7}, Some of the CDINA sequences were selected fur extension using the lechnigues
disclosed in Example VIIT,

The polynucleotide sequences derived From Incyte cDNAS were validated by removing vector,
linker, and poly(A) sequences and by masking ambiguous bases, using algarithms and programs based
on BLAST, dynamic progranmung, and dinucleotide nearcst neighbor anadysis. The locyte eDNA
seynences of translations thereof were ihen queried against 3 selection of public dalabases such as the
GenBank primare, rodenr, mammialian, vertebrate, and eukaryote databases, and BLOCKS, FRINTS,
TOMO, PROLOM, and hidden Markov masdel (11MM)-based protein family dacabascs such as PFAM.
(HMM is # probabilistic approsch which analyres consensus primary siuctures of gene families,

See, for example, Eddy, S.R, (1996) Curr, Opin. Struct. Biol, §:3671-365.)  The gueries were
perlormed using programs hased on BLAST, FASTA, BLIMPS, and HMMER, The Incyte cDNA
sequences were assembied to produce polynuclectide sequences. Allerratively, GenBank cDNAs,
GenBank ESTs, stilched sequences, stretehed sequences, or Genscan-predicted coding sequences (see
Examples 1'V and V) were usedd 10 extend Incyte cDNA assomblages o full lenmih. Assemibly was
performed using prograws based on Phred, Phrap, and Consed, and ¢TINA gssemblages were screened
for open reading frames using programs hased on GencMark, BLAST, and FASTA. The
polynuclentide sequences were translated (o derive the curresponding polypeplide sequences which were
subsequently analyzed by querying against databases such as the GenBank protein datubases (genpept),
SwissProt, BLOCKS, PRINTS, DOMD, PRODOM, Prosite, amd hidden Markov model (HMM)-based
proncin family databases such as PFAM. Full length polymucieotide sequences are also analyzed using
MACDMASIS PRO software (Hitachi Software Engineering, Scouth San Franciseo CA) and
LASERGENE software (DNASTAR). Polynuclkeetide and polypeptide sequence alignments are
genceared using defavdt parameters specitied by the CLUSTAL algorithm as incorporated into the

63
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MEGALIGN muliisequence alignment program (DNASTAR), which also calculates the percent
identity between aligned sequences,

Table 7 summarizes the tools, programg, and algorithns used for the analysie and assembly of
Incyie cDMA and assentlcd polynucleatide sequences and provides applicable destriptions, references,
ang thresbold parameters. The Brst column of Table 7 shows the touls, programs, and atoridtng used,
ihe second column provides brief descriptions thercof, the third column presents appropriate reforences,
anl of which are incorporated by reference herein in their entirery, and the fourth colunin presents, where
applicable, the scores, prabability values, and other paramelers used o evaluase the strength of a match
between two sequences (the higher the score or the lower the probability value, the greater the identity
between two sequences ).

The programs described above for the assembly and analysis of polynucteatide and polypeptide
sequences were atso ged 1o identily polysucleoude sequence fragnients from SEQ ID NO:40-78.
Fragnaents from about 20 to about 4000 nucleptives which sre uselul in hybridization ind amplification
technologics are described in Table 4, columa 4.

IV.  Identification and Editing of Coding Sequences from Gengric DNA
Putative G-prolein coupled receplors were initially identified hy runting the Genscan gene

identification prograim against public penomic seguence databases (&g, gbpri and gbhtg). Gemscan iy a

gencral-purpose gene identification program which analyzes genomic DNA seqoences from a variety of
organisms (Sce Burge, C. and S. Karlin £1997) 1. Mol. Bicl. 268:78-94, and Burge, C. and 5. Karlic
(1998) Curr. Qpin, Struct, Biol, §:346-354), The propram concaleniates predicted exons o Krm an
assembled cDNA gequence extercling fromt a methionine 1o a step codon. The output of Genscan is a
FASTA database of polymicleotide and poypeptide sequences. The maxitimm range of scyuence for
Genscan 10 analyze at once was set to 30 kb, To determine which of these Genscan predicied cDN A
sequetices encode G-protein couplad receptors, the encoded polypeptides were analyzed by querying
against PEAM models for G-profeio coupled reveptors (Fun 1, Tun_2, 7un_3, and 7Tim_4}. Poiextial
G-protein coupled roceptors were also identified by bomology tw Incyle cDNA seguences that had breen
anpotated as G-protein coupled receptors. These selected Genscan-predicted sequences weie then
compared hy BLAST analysis to the genpept and ghpri public dutabases. Where nocessary, (ic
Genscan-predicted sequences were Dien alited by comparison to the top BLAST hit from genpept tor
correct errors in the sequence predicled by Genscan, such as extra or omitted cxons. BLAST analysis
was alse used 1o And any Incyte cONA or public cDNA coverage of the Genscan-predictod sequences,
thus providing cvidencs for transeriplion. When Incyte cDNA coverape was available, this information
was used 10 vorrect or confirm the Genscan predicled sequence. Polymicleotide sequences, incluging

SEQ D NO:4), SEQ 1D N(:41, SEQ 1D NOQ4Z, SEQ 1D NO43, SEQ ID NO61, SEQ ID NO:S2,
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and SEQ 1D NO:63, were abtaired by assembling Genscan-predicted coding sequences with [ncyw:
cDNA sequences atkl/or public cDNA sequences using the assombly process described in Example [T,
Alternatively, polymelottide sequences, tncluding SECQ) [0 NG44, SEQ 1D NOw@S, SEQ ID K046,
SEQ D NO:64, SEQ [D NO:65, SEQ ID NG:66, SEQ 1D NO:67, 3EQ ID NCna8, SEQ ID NQueY,
SEQ ID NO:79, SEQ [ NO:71. SEQ ID NO:72, SEQ D NO:73, SEQ 1D NOk74, 5EQ 1D NOTS,
SEQ ID N:76, SEQ [D NCG:77, and SEQ 1D NO:78, are 1ol lepgth coding regions derived entirely
from edited or unediied Genscan-pradicted coding sequences.  Alernatively, prlynucleotide sequeoces,
including SEQ ID NO:47, SEQ Il NO:48, SEQ ID NOMY, SEQ [D KO:50, SEQ D NO:SL, SEQ 1D
NQ:52, SEQ 1D NO:53, SEQ 1D NO:54, SEQ 1D NCRSS, and SEG [D NC:S6, are partial pones
derived fresn the assembty and editing of Genscan-predicted sequences only.
V. Asgsentbly of Genomic Sequence Data with cDNA Sequence Data
"Stitched"' Sequences

Partial cDMNA sequences were extended with exons prediciest by the Genscan gene identification
program geseribed in Example [V, Partia) ¢cDNAs assemmbled a5 described in Example LI werc mapped
ta genumic DN A and parsed into ¢lusters containing rdatal eDMNAS and Genscar: cxon predicions from
one or nore genomic sequences, Each cluster was analyzed using an alporithm based on graph theory
and dynaniic programnyng Lo intcgrate CDNA and gendnic informanon, generating possible splice
variants that were subsequently confirmed, edited, or extended to create a fyll Jength sequence.
Seguence intervals inwhich the endre length of the inlerval was present on more than one sequence in
the clusiter were ideniafiesd, and intervals thus idenlified were cansidered to be cquivalent by transitivity.
Far example, if an interval was presenl on a cDMA Gnd two genomic sequences, then all three inicrvals
were consicered 10 he equivalent. This process allows unrelated but consccative genontc sequences 10
be briwght together, bridged by CDNA scquence. [ntersals thus identified were then “stitched™ wgether
by the stitching algorithm in the order that they appear along their parent sequences o generate the
longest possible sequence, as well as sequence variants. Linkayes between inlervals which proceed
along one type of parent sequence (CDNA 1o cDNA or gencimic sequence 10 Zenoiic soquence) were
given prelerence over linkages which change parent 1ype (cDNA 10 genomic sequence). The resultant
stitched sequences were translated and compared hy BLAST analysis to the genpept and gbpri public
dulabases. lacoment exons predicied by Genscan were corrected by comyparison 1o the top BLAST hit
from genpepl. Sequences were further exterxled with additional cDNA sequences, o by inspection of
genommic: DNA, when necessary.
“Streiched” Sequences

Partigl DNA sequences were extended 1o ful length with an algorithim hased on BLAST
analysis. First, partial cDNAs assembled as described in Example 111 wer queried against fublic
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databascs such as the GenBank primate, rodeat, mammalian, verichrate. and cukaryote databases using
the BLAST program. Tho nearest GenBank prolein homalog was then compargd by BLAST analysis
1oy either Incytc cDNA sequences or GenScan exon predicted sequences described in Example TV, A
chitmeric prolein wus generated by using the resultant high-scoring scgment pairs (HSPs) to map the
wranslaled sequences oo the GenBank protein homelog,  [nsertions or deletions may ocour in the
chimeric protein with respect to the eriginal GenBank protein homolog. The GenBank protein homatog,
the chimeric protein, or both were used as probes to search for honwlegous senomic sequeices fram the
public human genome databases. Partial DNA sequencas were therefire “stretched” or extended by the
addition of homologous genomic sequences, The Tesultant sirelched sequences were examined (©
defermine whiether it contained 4 completa gene,

VI Chromosomal Mapping of GCREC Encoding Polynucleotides

The sequences which were used to assemble SEQ ID NO:40-78 were compared with
sequences from the Incyte LIFESEQ dalabase and public domain databascs using BLAST and other
implementations of the Smith-Waterman algorilmn, Scquences from these dutabases that matched
SEQ 1D NGO :40-78 were asseiubledd into clusters of contiguous and overlapping sequenees using
wssembly algarilhms such as Phrap (Table 7). Radiation bybrid and genetic mapping dava available
from public resources such as the Stanford Hugian Genome Center (SHGC), Whitehead Institute for
Genome Research {WIGR}, and Généthon were nsed to decermine if any of the cluslered seguences
had been previousty mapped. Inclusion of a mapped sequence in a cluster resulled in the assignment
of &1t sequences of that cluster, including its particular SEQ 1D NO:, 10 that map location,

Map locations sre represented by tanges, or intervals, or human chromesomes.  The map
position of an interval, in centiMaorgans, is measured relative 1o the terminws of the chromosoimne's p-
am. {The centiMorgan (eM) is a unit of measurerment based on recombinatinn frequencies hetween
chremosomal markers, On average, 1cM is roughly cquivalent to | megabase (Mb) of DNA in
humans, although this can vary widely due to hot and cold spits of recombination.) The oM
distances are based on genetic markers mapped hy Généthon which pravide houndarics For radiation
hybrid markers whose sequences were included in sach of the clusters, Hunwn genome maps and
other resources available io the public, such as the NCBT “GeneMap'0%" World Wide Web site
(Intp/fwww.nehi nlm.nih.govigenemapy), can be employed to determine i proviowsly identified
disease genes map within or in proximity io the intervals indicated above,

VIL.  Amalysis of Folymxcleotide Expressien

Maorthern analysis is a Jzboratory technigue nsed to detect Uhe presence of a transcript of a gene
atxl involves tbe hybeidization of a labeled nucteotide seuence W & membrane on which RNAS from a
prarlicular cedl type of tissue have been hound. (See, e.g., Sambrook, supra, ch 7; Aosubel (1993)
supra, ¢h, 4 und 16}

a6
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Analogous conputer techniqaes applying BLAST were used o search for identical or related
molecules in ¢cDNA databases such as GenBank or LIFESEQ ([ncyte Genonies). This analysis is
much faster than wulliple membrane-based hybridizations. In additon, the seasitivity of the compuler
search can be modificd w0 deternine whether any particular match is categorized as exact or similar.

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

BLAST Score x Percent [dentity

5 x minimum {lengih{Sey. 1), lenglh(Seq. 21}

The product score takes iote account buih the degres of simitarity between twa sequences and the length
of the sequense match, The product score is & normalized value hexween U and 104, and is calontated
as lollows: the BLAST score is nultipiicd by the percent ucleotide identity and the product is dividad
By (5 Hares the length of (he shorler of the twa seyuences). The BLAST soure is valewlated by
assigning a score of +5 for every base that marches in a high-scoring segmen! pair (HSF), and -4 for
cvery mismatch, Two sequences may share nore than one HSP {separaled by gaps). If tiere is moore
than otie HSP, thei the: pair with the highast BLAST score is used to calculale the product seore. The
produs score represents o balance belween fractional overlap and quality in 2 BLAST augnment. For
example, & product score of 100 45 procheced only for 1005% identity over the entire ength of the shorer
oI the two sequences being compared. A, product score of 70 is produees) gither by 100% ideniry and
7% gverlap at onc cnd. or by 88% identity and 100% overlap at the other. A produet score of 50 is
producad either by [00% identity and 50% overlap at one end, or 79% identity and MM overlap.
Alternatively, polynucleotide sequences encoding GCREC are anzlyzed will respest to te
tissue sources from which shey were detived. For example, some full length sequences arc assembled,
at12ast in pari, with cverlapping Incyte cDNA sequences (see Example 1), Each cDNA sequence is
derived frona o cDNA Ubrary constructed from a humen tissue. Each aman tissue is classified into qne
of the: following organ/tissue categorics: cardievascular sysiem; conneclive Lissue; digeslive systeny;
crubryonic structures; endocring systen; exocrine glands; genitalia, fernale; genitalia, mule, germ cells;
hemic and immunc system; liver, musculoskelelal systenn; nervous syslem; pancreas; respitalory
systesti; sense organs; skin; stonetoguathic system; unclassifiedimixed; or wrinary tract, The momber of
tibrarics in each category is counted and divided by the wial number of libraries across all categories.
Sirnilarly, cach hnoan tissue is classified into one of the following disease/condition calegories: cancar,
cell live, deveiopmental, inflammution, neurclogical, trauma, cardiovascular, pocled, and other, and the
mumber of libraries in cach category is counted and divided by the total number ol librarics aceoss all
categories. The resulting percentages reflect the Ussue- and disease-specific es pression of cDNA
encoding GCREC, ¢DNA sequences and cDNA libraryAlissuc information are found in the LIFESEQ
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GOLD database (Incyiz Genonnics, Palo Al CA).
VIII.  Extension of GCREC Encoding Polymucleclides

Full Tength polymuclaolide sequences weres also produced by extension of an appropriate
fragment of the full leogth inolecule using oligonucleotide primers designed from this fragment, One
primer was synthesized to initiate 5™ extension of the known fragmenl, wnd the other primer was
synthesized 1o initiate 3° cxtension of the known fragment. The injtial primers were designed using
QLIGO 4.06 sofrware (Nitional Biosciences), or anoibier appropriate prograrm, 1 he abow 22 o 30
nucieotides in length, fo have a GC content of about 30% or more, and 1 anneal 10 the targel sequence
at temperatures of about S4°C to aboul 72°C. Any streteh of nucleatices which would result in hairpin
Struciures and primer-prioer dimerizalions was avoided.

Selectesd hamar cOMA Jibraries were used to extend the sequence. [f more than one exiension
was neocssary or desized, additional or nested sets Of primers were designed.

High fidelity amplitication was obrained by PCR using methods well known inthe arl. PCR
was performed io 96-well plates using the PTC-200 thermal cycler (MJ Rescazch, Inc.). The reaction
mix contained DNA template, 200 nmol of gach primer, reaction bufier containing Mg, (NH,)L50,,
and Z-tnercaploetbanol, Tag DNA polymerase (Amersham Fharmacia Bictech), ELONGASE enzyme
(Lile Techmstogies), and Plu DNA polymerasc (Stratagenc), with the following parameters for primer
peir PCI A and PCIT B: Step 1: 94°C, 3 mun; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 687C,
2 min; Stcp 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 58°C, 5 unn; Step 7. storage at 4°C. lathe
alternative, the parameters for primer pair T7 arg SK+ were as foliows: Swep 1: 94°C, 3 win; Step 2:
9470, 13 sew: Step 3: 57°C, 1 min; Step 4: 687C, 2 min; Step 5: Steps 2, 3. and 4 repeaied 26 imes;
Step a: 68°C. 5 min; Step 7 storage at 4°C.

The conceintration of DNA in cach well wes deternuined by dispensing 100 pl PICOGREEMN
quastitation reagent ((1.23% (v/v} PICOGREEN; Mdlecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 p) of unditvted PCR product into cach well of an opague Nuorimeter plate (Corming Costar,
Acton MA), allowing the DNA to bind 1o the reagent. The plate was scanned in a Fluoroskan [0
{Labsystents Oy, Helsinja, Finland) to measure the Nuorescence of the sample and to quantify the
concemtration of DNA. A 3 w1 to 10 w1 aligeat of the reaction mixture wis analyzed by decirophonesis
on a1 % agarnss gel 1o determing which reactions wera successful in extending the sequence.

The extended nudlectides were desalied and concenirated, transferred 1o 384-well plates,
digesied with Cvill cholera vitus endunuclease (Molecular Biolopy Research, Madison WI), and
sonicated or sheared prior to religation inlo pUC 18 vector (Amershaonn Pharmacia Biotecl). For
shotprun seiquencing, the digested nucloatides were separated on low concetttration (0.6 1o 0.8%) agarose

pels, fragments were excised, and ager digested wilh Agar ACE (Fromega). Extonded clones wer
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religated using T4 ligase (Now England Biolabs, Beverly MA) inte pUC 18 vector {Amersham
Pharmacia Bioteck), freated with Pfa DNA polymerasc {(Strataygene) to fill-in restriction site averhangs,
and transfected into competen E. coli cells. Transformed cells were selected on antibintic-containing,
media, and individual colonjes were picked ami cultured overnight at 37°C in 384-well plates in LB/2x
Carh Nouid mechia.

The cells were Lysed, and DNA was amplified by PCR using Tag DNA polymerasc {Auiersbam
Phunmacta Biolech) and Plu DNA polymerase (Stracagens) with the following parameters: Swep 1:
94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60°C, | min; Step 4: 72°C, 2 min; Step 5: steps 2, 3, and 4
repeated 29 times; Step 6: 72°C, 5 min: Step 7: storage at 4°C. DNA was gquantified by PICOGREEN
reagent {Motecular Probes) as described above. Samples with low DNA recoveries were reamplitied
using the same conditions 8s described above, Samples were dluted with 20% dimethysulfoxide (1:2,
viv), and sequenced using DYENAMIC encrgy transler sequencing primers and the DYENAMIC
DIRECT kit {Amershram Pharniacia Bictech) or the AB] PRISM BIGDYE Tearminatar cycle
sequencing ready reactiom kit (Applied Biosysiems).

[ Iike manzir, full leagih polynucieotide sequences are veri fied using the above procedure or
are uged 1o obtain 5’ regulatory scquences using the above procedure along with oligonuclentides
aesigned for such extension, and an appropriste genomnic library,

IX, Labeling and Use of Individual Hybridizativa Probes

Hybridization probes derived from SEQ ID NO4G-78 are cniployed to sereen CDNAs, genomic
DNAS, o MEMAS, Although the labeling of oligonucleotides, congisting of about 20 base pairs, is
specifically described, essentially the same procodure is used with larger nuclactide fragments.
Otigonucleotides are designed usiag state-of-(he-art soflware such as QLIGC 4.06 software (Mational
Binsctences) and fabeled by cuminining 50 pmol of each oligomer, 250 2C1of [v-"F] adenosine
triphosphate (Amersham Pharmacia Biotech), ancd T4 polynnclentide kinage (DuPont NEN, Boston
MAY. The Jabeled oligonuclectides are substamially perified usivg a SEPHADEX, G-25 wuperling sice
exclusion dextran bead cohwitn {Atcersham Pharmacia Bloteeh). An aliquot contzining 107 counts per
winuie of the labeled probe is used in a rypical membrane-based hybridization analysis of human
geromic DMNA digested with one of the following etidosucleases: Ase 1, Bol IL Eco RL Psc [ Xha 1, or
Fwu 11 (DuPont NEN).

The DNA front cach digest is fractionated on a 0.7% agarose gel and ransfemed to nylon
membranes (Nvtran Plus, Schiefcher & Schuell, Dorham NH). Hybridization is carried oot for 16
hours at €3°C. To remove nonspesific signals, blots arc sequentially wasbed at rovmn termperalure
miKier congditions of up to, for example, 0.1 & saline sodivm citrate and 0.5% sodium dodecy] sulfate.

Hybridization patteris are visualized using autoradiography or an alternative imaging means and

[
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comparesd.
X. Microiarrays

The linkzge or synthesis of array elements updn a mECrOarray can be achicved utilizing
photolihography, piezoelectric printing (ink-jet printing, Sec, ¢.g., Baldeschweiler, supra.), mechanical
MICTOSPOTLtg technologics, and derivatives thereof. The substrate in cach of the atcrementioned
technologies should be uniform and solid wilh a non-porous surface (Schena {19499), supra). Sugpested
substrales inclugke silicon, silica, glass slides, glass chips, al silicon walers. Allernatively, a procedure
analogous 10 & dot or Slot blot may alzo be used 1o arrange and link dlements to the surface of a
suhstrate using thermal, UV, cheaiical, or mechaitcal bonding pioccdures. A typical array may be
produced using available mathods and machines wall known to those of ardingry skill in the art and may
confain any appropriate number of cleinents. {Sec, e.p., Schena, M. et al. (1995) Science 270467470,
Shalon, D. et a), (1996) Genome Res. §:639-645, Marshall, A. and J. Hodgson {(1998) N, Biotechnol,
16:27-31)

Full length cDNAs, Expressed Sequence Tags (ESTS), or fragments or aligamers thereod may
eomprise the elements of the wicroarray. Fragmems or oligomers suitable for hybridization car be
selectad using software well know in the ant such ag LASERGENE software (DNASTAR). The array
elements are hybridized with polyrcleotides in a biological sample. The palynuclentides in ths
bislagical sample are confugated to 3 fluorescent label or other molecular tap for ease of detection.
After hyhridizztion, nonhyhrdized nucleolides from the hiological sample are cemoved, and a
Muorescence scanner 35 used (0 delest hybridizalion at cach array clement. Alternatively, laser
desorbtion and mass spectrometry may be used for detection of hybridization, The degres of
complementarity and the relative abardance of each palywucleotwde which hybridizes ty an element on
the microartay may be asscssed. In one cmbodiment, mictoarray preparation and usagc is desaibed in
derail below,

Ti ef] Sawmple P ation

Total RNA 15 iselated Trom tissue somples using the quanidinivm thiocyanate method and
paly(A) RMA is puritied using the oligo-(dT} cellulase method.  Each pely(A)" RNA sample is
reverse ranseribed using MMLY reverse-lranscriplase, 0.05 pg/ul oligo-(dT) primer {2 Jmer), LX first
strand buffer, (.03 units/y) RNase inhibiror, 500 gM dATP, 500 pM JGTP, 500 M dTTP, 40 pM
dCTP, 40 pM aCTP-Cy3 (BDS) or dCTP-CyS (Amersham Pharmacia Biotceh), The reverse

transeription reaction is perfommed in a 25 ml volume containing 200 ng poly(A)* RNA with
GEMBRIGHT kits (Incyte). Specific controd poly{A)" RNAs are synthesized by in vitro transcription
from non-coding yeust genomic DNA, Afler incubation at 37°C for 2 hir, each reaction saniple (ene
with {y3 and another with Cy$ kabeling) 35 weated with 2.5 ml of 0.5M sodium hydroxide and

incubated for 20 minutes at §5°C to the stop the reaction and degrade the RNA. Sumples are purified

£
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ustng two successive CHROMA SPIN 30 gel fltration spin colunmns {CLONTECH Laboralories, Tnc.
{CLONTECH), Palo Alte CA) and after combining, bath reaction samples are ethanol precipitated
using L ml of glycogen (1 mgfml), 60 ml sodivi aceras, and 300 ml of 100% ethanol. The sample is
them dries) 1 completion using a4 Speed VAC {Savant Lnstruments Inc., Holbreok NYT and
resuspended in 14 pl 53 SSCA).2% SDS.

Microarvay Preparation

Sequences of the present invention are used o gencrate ammay elements, Each aray element is
anplilied from baclerial cells containing vectors with closed cDNA inserts. PCR amplification uses
primers complencntary 1o the vector sequences flanking the cDMNA insert. Array elemonts are
amplificd in thirly cycles of PCR from an initial quantity ol 1-2 ng (0 a $inal quanlity grealer than 3
py Amplified array elsments are then purified using SEPHACRYL-400 (Amarsham Pharmacia
Biotech},

Purified array elements are immuhilized on polymer-coaled glass shides. Glass ralcroscope
slides (Corning} are cleaned by olfrasound in 0.1% SDS and acctone, with exiensive distilled water
washes berween and after weatments, (Glass slides are erched in 4<% hydrofluoric acid {(VWR
Scientitic Products Corporatton {VWR), Wast Chester PA), washed extensively in distillesd water, and
conted with 0.05% aminopropyl silane (Sigma) in 3% cthanol. Coated slides are cured it & 110°C
ovel.

Array elements are applied 10 the couied glass sobsirale using a procedure deseribed in US
Patent No, 5,807,522, incorporated herein by reference. 14 of the amray element DNA, a1 an average
concenlration of 100 ng/pl, is losded into the open capillary printing clement by a high-speed robotic
appatatus. The apparatus then deposits about 5 nt of array element sample per slide.

Microarays are U¥-crosslinked using a STRATALINKER UY-crasslinker (Siratagenc).
Microarrays re washed at room. emperature ance in 0.2% SDE and tires times in distilled water.
MNim-speilic binding sites arz blocked by incubation of microareays in 0.25% cascin in phosphate
buffered saline (PBS) (Tropix, Inc., Bedford MA) for 30 minutes at 60°C followed by washes in
0.2% SDS and distilled water as before.

Hybridization

[Iybrictization reacticos contain ¥ i of sample mixture consisting of (.2 pg each of Cy3 and
Cy5 labeled cDMNA synthesis producls in SX SSC, {.2% SD8 hybridization buffer. The sample
mixture is heated to 65°C for 5 minutes and is aliquoted onto the microamray surfuce and covered with
un 1.8 cin? coverslip. The arrays are trapsferred (0 a waterproot chawber baving a cavity just slightly
Yarger than a microscope shde. The chamber is kepl at TOOSE hamsidaty intcrnally by the addition of
441 pl oF 3X 880 in a comner of the chamber. The chamber containing the arrays is incubated for

about 6.5 hours al 60° C. The amays are washed for 10 min ar 45*C in a Arst wash boffer (1K §8C,
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(0.1% SDS), thres times for 10 ninutes each at 45 C in a second wash buffer (0.1 55C), and dried,
Detection

Reporier-iabeled hybridization complexes are detected wilh 2 microscope cquipped with an
Innova 70 mixed gas 10 W lases (Coberent, Inc., Santa Clara CA} capable of generabmg spoctral lines
4t 488 nin for excitation of Cy3 and at 632 i for excilation of Cy5. The excitalion Taser light is
focused on the array using a 20X micrascope objective (Nikon, Inc., Melville NY). The slide
Containing the arcay is placed on a compaoter-conirolled X-Y stage on the micrescope and raster-
scanned past the gbjective. The 1.8 um x 1.8 cm array used in the present example is scanhed with a
r¢solution of 20 micrometeors.

[n two separate scans, & mixed gas imultiling laser excites the two Sluorophuores sequentially.
Emdtted light is split, based on wavelength, into two photonultplier wbe detectors (PMT R1477,
Humamatsy Photonics Systems, Bridgewater NJI) corresponding ta the two fluorophores. Appropriale
filters positioued between the array and the photomulliplier ubes are used 10 filter the signals. The
cmission maxima of the flsorophores used are 365 nm for Cy3 and 650 mn lor Cy3,  Each array 1s
typically scanned twice, one scan per finorophore using the appropriute filters at the laser source,
although the apparatus is capable of recording the spectra from both fluocophores simoltineously.

‘The sensitivily of the scans is typically calibratod using the Signal intensily gencerated by &
cDNA control specics added 0 the sample mixture at a known coneentration. A specific Jucalion on
the amray conlaing 2 compleinentary DNA sequence, allowing the intensity of the signal at that
location o he coreelated with a weigh rauio of hybridizing species of 1:100,060). When nwo samples
fromy differemt sources (e.@.. representing 1est and contsol cells), cach labeled with a different
fluorophore, are hybridized to a single array for the purpose of identilying genes thal are differentially
expressed, the calibration is dooe by labeling samples of the calibrating CONA with the two
fuorophores and adding identica) amounts of 2ach 10 the hybtidization mixtore.

The cutpul of the photomulliplier tube 15 digitized osing a 12-hit RTI-835H analog-to-digital
{A/D} conversion hoard (Analog Devices, Inc., Norwood MA) installed in an IBM-compatible PC
computer. The digitized data are dagplayed as an image where the signal intensity is mupped using &
lincar 20-colot ransformalion to a psecdocolor scale ranging trom blue (low signal} to red (high
signal). The dma is also analyzed quantitatively. Where two different flusrophores are excited and
measured simuitangnusly, the data are first comecied for optical crossualk (due to overlapping
emission specwra) hetween 1he Auoraphares using cach Muotophore™s SMission Spectrum.

A grid is superimposad over the fluorescence signal image snch that the signal from cach spat
ig centered in each element of the grid. The flnorescence signal withtn each element is then integrated
o ohtain a numerical value eomresponling to (he averags intensity of the signal. The software uscd

for signal anabysis is the GEMTOOLS gene expression analys

program {[ncyie).
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XI. Complernentary Polynucleutides

Sequences complementary (o the GCREC-enuxiing sequences, or any parts thereol, are used to
detect. decrease, or inhibit expression of naturally oceurring GCREC.  Although use of oligonuclecides
comprising trom about 15 1o 30 hase pairs is described, essentially the same procedure is used with
smaller or wilh larger sequence fragments. Appropriate oligonuclecddes arc designed using OLIGO
406 software {Mational Biosciences) and the coding sequence of GCREC. To inbibit trsnscrption, &
vamplementary oligonuclentide is designed fram (he mest uniyues 37 sequence amd used 1o prevent
promoeter hinding o the coding sequence. To inhibit ranslation, o complewentary oligonucleotide is
designed 16 prevent ohosomal binding (o the GCRECencoding Iranscripl.

XII. Expression of GCREC

Expression and purification of GCREC js ochieved asing bacterial or vitus-biused expressian
systems. For expression of GCREC in bacleria, ¢DNA is subclaned into an appropriate vector
containing #n anlibinlic resislance gene and an inducible promoter that directs Lugh levels of cDNA
ranseription. Examiples of such prometers include, but are not limited 1o, the trp-lac {tec) hybrid
promoter and the T3 or T7 bacteriophage promoter in conjunction with the lac operator regulatory
element. Recombinant vecturs are transformed into suitable hacteria) hosts, ez, BL2I{DE3).
Antibivtic resistant bacteria express GCREC upon induction with isopropyl beta-D-
ihiogalactopyranoside $PTG), Expression of GCREC it eukaryolic cells is achigved by infecting
insect or mammalian cell Iincs with recombinant Autographica californica puclear polyhedrosis virus
(AcMNPY), commenly known as bacniovirns. The nonessential polyhedrin gene of baculovinus is
replaced with cDNA encoding GCREC by either bomologous recombination or bacterial-mediated
transposition tvolying transfer plasmid intermediates. Viral infectivity is maintained amd the strong
polyhedrin proroter drives high Jevels of ¢cDNA transeription. Recombinant baculovirus is used e
infect Spodoplera iregiperda (S19) insect cells in most cases. or human hepalocytes, in sonie cases.
Infection of e latter requires additional genetic madifications 16 baculovirus. (See Engelhard, E K. ot
al. (1994) Proc. Nail. Acad. Sci. USA 91:3224-3227; Sandig, V. et al. {1996) Hum. Gene Ther.
T:1937-1945.)

In mast expression systes, GCREC is syptbesized as a fusion protein with, e.g., ghotathione
S-transferase (G8T) ar a peptide epitope tag, such as FLAG or 6-His, permitting rapid, single-step.
affinity-bascd purification of recombinant fsion protein from crude cell lysates, GST, a 26-kijodalion
cnzym fror Schistosoma japonicurs, cnables the purification of fusion proteiss on imrackilized
glutathione under conditions that maintain protein activity and antigcnicity (Amersham Pharmacia
Biotooty). Following puritication, the GST moicty can he protecvtically cleaved from GCREC at
specifically engingered sites. FLLAG, an 8-amine acid pepride, enables immunoaffinity purification

JP 2004-500808 A 2004.1.15
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using commercially available monaclonal and palyclonal anu-FLAG antibodies (Easinan Kodak). 6-
His, a strerch of six consecutive histidine residues, enables purification on mefal-chelate resing
(QIAGEN). Methods for protein exprestion and puriticaton are discussed in Ausubel (1993, supra,
ch. 10 and 16). Purified GCREC obtained by these mothods can be nsed directly in the assays shown in
Examples X VI, XV11, andd XVIII, where applicable.
XIII.  Functivnal Assays

GCREL function iy assessei] hy expressing the seguences encoding GUREC au phiystulogicalty
clgvated levels in mammalian cel) culture systems. cDNA is subcloned inlo a mammalian expression
veckir containing a strong promoter thal drives high Jevels of eDNA expeession. Vecrors of choiee
include PCMY SFORT (Life Techmologics) and PCR3.1 {Invitrogen, Carlsbad CA), both of which
contain the cytomegalovirus promoter. S-10 £ig of recombinant vector are transienily transtecied into a
human cell boe, for cxample, an endothelial or hematopoietc cell fine, using either Liposome
formulations or electroporation, -2 g of an additicnal plasnuid containing sequences encading a
marker priiein are co-transfecied, Expression of a morker prowein provides a sneans o distinguish
translected cells from mutizans fected cells and i a reliable predictor of CDMNA expression from the
recombinst veetar, Marker proteing of choice includs, ¢.g., Groon Flugrescant Protein (GFP;
Clontech}, CDo4, or a CD64-GFP fusion protein. Flow cytometry (FCM), an avtumated, laser oplicy-
based technique, is used 1o identify transfected cells expressing GFP or CD64-GFP ard to evaluate the
apoplotic slate of the cells and other cellular praperties. FCM delecls and quantifics the uptake of
fluorescent molecules thal diagnose events preceding or coincident with coll death. These cvents include
changes in nuclear DNA content a5 mezsured by staining of DNA with propidivi iodide; changes in
cell size. and gramilarity as measured by forward light seatter and 90 degres side light scatter; downe
regulation of DNA synthesis as measured by decrease in bromodeoayuridine uplake; allerations in
expresgion of cell surface and infracethelar prifeins 4s measured by reactivity with specific antibodies;
and alterations in plasma membrane composition as measured by the bindiog ol Duorescein-conjugated
Annexin V profein 10 the cell surface. Methods in flow cyrometry are discussed in Orpgrod, MG
(1994) Flow Cytometry, Oxford, Now York NY.

The inNuence of GCREC on gene expression can be axsexsad using highly purificd populations
of cells rranstecicd with sequences encoding GCREC and etther CD64 or CD64-GFP. CD64 and

CD64-GFP arg expressed on the surface of transfected cells and hind 10 comserved regions of haman

unmanoglobulin G (1pG). Transfected cells are cHiciently separated from nontransfected cells using
magnetic beads coated with gither buan TeG ar antibady against CD6d {DYNAL, Loke Success NY}.
MRNA czan be puriliad Itom (he cells using methods well known by those of skill in the art. Expression

of mRNA cncoding GCREC and other genes of iaterest can be analyzed by northern analysis or
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microarray tochniques
XIV. Praductien of GCREC Specific Antibodies

GCREC substuntiaily purified using polyzcrylamide gel electropheresis (PAGE; sce, e.8..
Harzington, M.G. (1990) Mcthods Enzymel. 182:488-4495), or ather purilication rechmiques, is used to
tmpwnize rabbils amd to produce aotihodics using standard protocols.

Alernatively, the GCREC amino acid sequence is analyzed vsing LASERGENE software
(DNASTAR?} 1 dletermine regions of ligh immunogenicily, and a correspoading oligopeptide is
synthesized and used to raise antibodies by means Known to those of skill in the art, Methods for
selertion of appropriate epitopes, such ay those ocar the C-termines or it hydrophalic regions are well
described in the art. (See, e.g., Ausubcl, 1993, supra, ¢h. 11}

Typically, uligapeptides of about |5 residues in length are synthesicen using an ABL431A
peptide synthesizer (Applicd Biosysterns} wsing FMOC chemistry and coupled 10 KLH (Sigma-
Aldrich, St. Louis MO) by reaction with N-maleimidobenzoyl-N-hiydrox ysuccinimide ester (MBS) to
ineTesse immunogenicily, (See, .., Ausubel, 1995, supra.) Rabbits ure immmunized with the
oligopeptide-KLH complex in complete Freund's adjuvant. Resulting antiscra are fested fix antipeplide
and anli-GCREC activity by, for example, binding the peptide or GCREC 10 a substrate, blacking with
1% BSA, rcacting witlr 1abbit antisera, washiog, and reacting with radiv-iodinate goat anti-rabbit 186
XV. Purification of Naturally Oceurring GCREC Using Specific Antibodies

Maturatly necurring or recomnhinanl GCREC is substautially parificd by immunoatiinizy
chronurography using amibudies specific for GCREC. An immunpafinily colun is constructed by
covalently coupling anti-GCREC antibody 1o an activated chromatographic resin, such as
CNBr-aciivat] SEPHARQSE (Amersham Pharmacia Biotech). Afler the coupling, the resin is
blocked and washed accerding to the juanufacturer’s instructions,

Media containing GCREC are passed over (he immunoalTinity column, and the column is
washed under conditions that allow the preferential absorbaice of GCREC (e.g., high ionic strength
buffers in the presence of detergeni). The column is eluted under conditions thai disrup
antibexdy/GCREC Winding (c.g.. a butfer of pH 2 to pH 3, or 4 ligh concentration of a chaotrope, such
a8 ureq of thiocyanate ion), and GCREC iy collecied.

XVi.  Jdentification of Molecules Which Interact with GCREC

Molecules which interact with GCREC may inchade agonists and antagoniats, as well as.
molecules invalved in signal transductien, such as G prateins. GCREC, or a fragment thereaf, is
tabeled with ' *T Bolun-Hunter reagent. (See, ey, Bolion AE. and W.M. Hunter (1973) Biochem I.
[33:529-539) A fragment of GCREC includes, for example, @ fragment comprising one or more of the

three extracellalar oops, the extracellular N-tesminal region, of the third intraceliular loop. Candidate

75
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molecules previeusly arrayed in the wells of a molti-well plate are insubated with lhe lubeled GCREC,
washed, and any wells with labeled GCREC complex are assayed. Data obtained vsing diflerem
concenirations of GCREC are vsed to cafculate values for the number, affinity, and association of
GCREC with the candidale ligund mulecules.

Allernatively, molecules tnterscling with GCREC are analyzed using the yeast two-hybrid
system as described i Fiekds, 5. and (3 Song (1989} Nature 340:245-246, or using commercially
avuilable kit based on the two-hybrid systein, such as the MATCHMAKER system (Clontech).
GCREC may also be used in the PATHCALLING process (CuraGen Corp., New Haven €T) which
empliys the yeast two-hybrid systenyin a high-throughpot manner to determing all iateractions belween
the proteios cncoded by two large Libraries of genes {Nandabalar, K. ¢ al. (2000} LLS. Patent No.
6,057, 131).

Potentia] GCREC agonists or anlagonists may be tested for activation or inhibition of GCREC
receptor activity vEing the assays described in sections X VI and XVIIL Candidaie melecules may be
selected from known GPCR agonists or amagonists, peptide libraries, or combinatorial chemical
Tibraries.

Methads for detecting interactions of GCRET with intraceliular signal transduction molecules
wuech ag (G proleing are bised onhe premise that intcrnal segments or cytoptasmic domains from an
orphan G protcin-coupled seven transmentbrane receptor may he exchanped with the analogous
domains of a knawn G pratein-coupled seven transmembranc receptor and used o identify the G-
proteins and downstrearn signaling pathways activated by the orphan receplor domaing (Kohilka,
E.K. &1 a1, (1988) Scicnce 240:1310-1316). In an analogoes tashion, domains of the orphan recepror
may be cloned a5 a pertion of a fusion protein and vsed in binding assays (o demonsiraie interactions
with speeific G prateins. Studies have shown that the. third intracellular loop of G protein-coupled
seved ransmembrate recepiors is imposant for G protein interaction and signal ransduction
{Conklin, B.R. et al. (1993) Cell 73:631-641}. For example, the DNA IFagment coresponding 1o the
third inracellular loop of GCREC may be amplified by the polymerase chain resction (PCR) and

subcloned intn a fusion vector snch as nGEX (Pharmarias Riareeh). The consimut is irams formed inle
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salinc. Bound G subunits are delected by [PADP-ribosylation will perfussis ur chalera toxins. The
reaclions are lerminated by ihe addition of SDS sample buffer {(4.6% (w/v} SDS, 10% (vv)
B-mercaproethanal, 20% (wiv) glycerol, 95,2 M Tris-HCI, pH 6.8, 0.01% (wiv) bromplienal bluc),
The [“PIADP-labeled proteins are separated on 10% SD3-PAGE gels, and autoradiographed. These
gels are (ransfited 1o nitracelluloss paper, blocked with blotto (3% nontat dricd milk, 30 mM
Tris-HCI (pH #.0), 2 mM CaCl,, 80 mM NaCl, 0.02% NaM,, and 0.2% Nonidet F-40) for T hour at
ruom femperature, foflowed by incubation for 1.5 hours with Ga sublype selective atibodies (1:5();
Cathiochem-Novahiochem). Afiey three washes, blols arc imcubated with borseradish peroxidase
(HRF)-conjugated goar anti-rabbit immunoglobulin (1:2000, Cappel, Wesichesier PA} and visuatized
by the chemiluminescence-hased ECL methnd (Amersham Comp.).

XVIL. Demonstration of GCREC Activity

An assay for GCREC activity mensures the expression of GCREC on the coll surface. ¢DNA
cneoding GCREC iy ransfevied into an appropriate maninalian cell Jinc. Cell surface proteing are
1abeled with biotin as described {de 12 Foente, M_A_ ex al_ {1997) Blood 90:2393-2405 ).
Iinpwwrprecipitations are per formied using GCREC-speitiv antibodies, and immunopregipiiated
samples are analyzed using sodiom dodeey] sulfate polyacrylamide gel electrophoresis (SDS-PAGE)
and immunoblowing technigues.  The ratio of labeled immunoprecipilant to unlabeled
Immunopracipitant is proportionsl 1w the amount of GCREC expressed on e cell surface.

Tn the aligrnative, an assay for GCREC activity is based on a prototypical assay for
Tigand/receplor- mediated oodulation of cell praliferation. This assay measures the tale of DNA
synthesis in Swiss movse 3T3 cells. A plasmid containing polynuclentides encoding GCREC is added
to quiescent 3T3 cultured cclfs using trarsfection methods well known in the art. The transicntly
transfected cells are ihen incubated in the presence of [PHlhymidine, a rafivactive DNA precutsor
mwolecule. Varying amounts of GOREC ligand arc thes ackied Lo the culared cells. Incorporation of
[PHlthymidine it acid-precipitable TINA is measured over an appropriate ime Interval using a
radivisolope counter, and the amount incorparated is directly proportional to the amount of newly
synthesized DNA. A linear dose-fesponse curve over at Ieast a hundred-fold GCREC ligand
concentration range is indicative of recepror activity. Ooe unit of activity per inilliliter is defined as the
concentration of GCREC producing 2 50% response level, where 100% represents maximal
incorparation of | *H Jthymidine into acid-precipitable DNA (McKay, 1. and T, Leigh, ods. (1993)
Growth Factors: A Practical Approach, Oxford University Press, New York NY, p. 73.)

In a further alternative, the assay for GCREL activity is hased upan the ability of GPCR
Canily proteins w modulate G proteln-activated sccond messenger signal tansduction pathways (e.g.,
CcAMP; Gaudin, P. et al. (1998) J. Biol. Chem. 272:499(-4996). A plasniid encoding GCREC is

transfected into a piammalian <ell line {e.g., Chinese hamster uvary (CHG) or human enbeyonic

n
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kidney (HEK-293) cell lines) using wethuds well-known in the art. Translected cells ere grown in
12-well irays in culture medivzm for 48 hours, thea the culture medium is discuréed, and the stlached
cells are pently washed with PBS. The cells are then incubated in culiwre medinm with or without
ligand for 30 minuies, then the medivm is removed and cells ysed by wearment with | M perchloric
acid. The cAMP levels in the Iysate are measured by radioimniunoussay using metheds well-known
inthe art, Changes in the levels of cAMP in the lysalc from cells exposed 1o ligand compared o
those without ligand are propartional 1o the amount of GCREC present in the ransfecied cells.

To measure changes in toosito) phosphute levels, Ihe cells are grown in 24-well plates
laining IxUPF cells/well and incubated with inositol-free mediz and [*Hmyoinositol, 2 pCifwell, for
48 hr. The culture medium is removed, and the cells washed with buffer comaining 10 mbd LiCl
Tollowed by acklivion of Tligand. The reaction is stopped by addition of perchloric acid, Inositol
phospliates are extracted and scparated on Dowex AG1-X8 (Bio-Rad) anion exchange resin, and the
i0tal lzbeled inesitol phosphates counted by liquid scintillation. Chinges in ihe levels of labeled
inositol phosphate from cells exposed (@ ligand compared to thase without ligand are proportional 1o
the amounl of GCREC present 1n the transfecied cells.

XVILL Identilication of GCREC Ligands

GCREC is expressed in a eukaryotic cell line sueh as CHO (Chinese Hatster Ovary) of HEK
(tfuman Enbryonic Kidney} 293 which have a good history of GPCR expression and which contain 2
wide range of (-proteins allowing for functional coupling of the expressed GCREC 1o downstream
effectors. "The wansformed colls are assayed for activation of the expressed receptors in the presence of
candidate ligands. Activiry is measurcd by changes io infracellular second incssengers, such as cyclic
AMEF or Ca®. These may be nieasured directly using standard methods well known in the an, or by the
use of reparier gere assays in which a lwminescent, protein (c.9. firelly luciferase or green fluorescent
pretein) is under the trenscriptional cotitrol of a promoter responsive 10 the stimulation of profein kinase
C hy the activaled recepior (MiTligan, G. ot al. (19963 Trends Pharmacol. $i. 17:235-237). Agsay
technulogies are available for hoth of these second messenger systems 10 allow high theougbput Teadout
in multi-well plate format, such as the adeoyivi cyclase activation FlashPlate Assay (MEN Life Sciences
Provlugts), o5 fluarcsocat Ca®* indicators such as Fluo-4 AM {Molecwlar Probes) in combination with
the FLIPR fluatimetric plate reading system {Motocular Devices). In cases where the physiologically
relovant sceond messenger pethway is not known, GCREC niny be cuexpressed with the G-proteins
Giyysns Which have been demenstrated to couple to a wide range of G-proteios (Offermyanns, 5. and M.L
Sitnon (19957 1. Biol, Chem. 211517515180, in order w funnel the sigmal transduction of the
GCREC through a pathway involving phospholipase © and €a®' mobilization. Alernatively, GCREC
may he expressed in cnginecred yeast systems which lack endogenous GPCRs, thus providing the

advantzge of & pull background for GCREC activation screcning. These yeast systems subslilule 4

7%
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hunian GPCR and Ga protein for the correspanding compaonents of the cndogenous yeast pheromyne
receptor pathway. Downsteean signaling pathways arc also modified so that the normal yeast respanse
1o the: Signal is converted to positve growth on selective media or to reponer pene expression (Broach,
IR and §. Tharer (1996) Nature 384 (supp. :14-16). The reveplors are screened against putative
ligands inchuding known GPCR. ligands aml other taturzlly ocourring bioactive molecnles. Biological

exracts from tissues, biological fludds and cell supermatanls are also screcned.

Various medifications and varialions of the deseribed methods and systeons of e Invention will
be apparent to those skilled in the: arl without departing from the scope and spirit of the invention.
Although the invention has been described in conneetion with ceriaim embodiments, it showld he
understood that the nvention as claimed should not be undaly limited to such specific embodiments.
[ndecd, various modifications of the described modes fr carrying oot the invention which are obyious
by those skilled in molecular biotogy or related Gelds are intended i be within the scope of the following

claims.

K
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What is claimed is:

1. Anisclated polypeptide comprising an amino acid scquence selected from the group
consisting o

a) o amino acid sequence selecled from the group consisting of SEQ 1D NQ:1-39,

b a naturally ocentring amino acid sequence having at least 0% sequence identity te an
amino acid sequence selected from the proup consisting of SEQ 10 NO:1-39,

<} 4 biologically active fragment of 2n aming acid sequence &elected from the group
censisting of SEQ [D NO:1-39, and

d@ un hommmogenic fragment of an amine scid sequence selected fram the proup consisting
of SEQ) 1D NO:1-39.

2. An isolated polypeptide of claim | selected from the grovp consisting of SEQ [D NO:{-
39,

3. Anisolated polynucleottde encoding a polypeptide of claim 1.
4, Anisolated polymucleotide encoding a polypeptide of claim 2.

3. Anisplated polynoclcotide of ¢laim 4 seiected from the group consisting of SEG 1D
NC40-78.

6. A recombinant pulynucleolide comprising a promeer sequence operably linked 10 a

polymackaotide of claim 3,
1. A cell uarsformed with a recombinant pelynucleotide of cain 6.
R. A transgenic organism comprising a recembinant polynucleotide of clam 6.

9. A method for producing a palypeptide on claim |, the method comprising:

2) culturing a cell under conditions suitable for expression of the polypepude, wherein said
cetl is transformed with a recombinant polynacleotice, and said recombinant polynocleotide
comprises § promoter sejquence operably linked 10 a polynucleotide encoding the potypeptide of claim
L, and

b} recovering the polypeptide so cxpressed.

113
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10 An isolated antibody which specitically binds te 2 polypeptide of claim 1.

11, Anisolgted polynucleotde comprising a polypucleotide sequence selected from the
group consisting of

a) apolynucleoiide sequence selected from the group consisting of SEQ 1D NC:4(-78,

b) a naturally occurring polynuclogtde sequencs having af least 90% sequence identity 1o a
polynucleotide sequence selected from he group consisting of SE4G 1D NCu40-78,

¢} a polyhucleotide sequence complementary e a},

d) apolynucleotide sequence compliementary to &), and

) an RNA cquivalent of a)-d).

12, Anisalaed polynucteoride comprising at least 60 contiguous nucleotides of a

polynuclectide of claim 11,

13, A methad for defecting, a tarpet polynueleotide in 2 sample, said target polynucleolide
hzving 3 sequence of o polynucleotide of claim T3, the methind comprising:

) hybridizing me sample with a probe compriging at least 20 contiguous nucleoddes
COMpPrising a sequence complamentary 0 said Larget polynucieatide in the sample, and which probe
specifically hybridizes ta said target polynucleotide, under conditions whereby o hybridization
complex is formed between sald probe and said farget polynucleodde or fragments iereof, and

h) delecting the presence or absence 0f said hybridization coruplex, and, optionally, if

present, the zmount thereds,
T4. A method of claim I3, wherein the probe comprises at least, 60 contiguaus nucleotides.

15, A methed for delecting a targer polynucleotide in a sample, said Largel polymuclentide
having a sequence ot a polynucleotide of claim 11, the maethod comprising.:

a) amplifying said target polynuclectide or Fagment thereol using polymerase chain resction
amphficagon, and

b) detecling ihe presence or absence of said amplificd target polymucleotide or fragment

thereof, and, optianaly, if present. the amount thereox,

16, A compusithon comprising an effective amount o a polypepude of'clatm 1 and a

pharmaccutically acceptable excipient.

ild
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17. A composition of claim 16, wherein the polypeplide compnses an gtning acid scquence

selegted from the group consisting of SEQ 1D NO:1-39.

18 A methed for reating 4 disease or condition associated with decreased expression of
functional GCREC, eomprising admtinistering o a paiient in need of such Irealmenl thie composition

of claim 16,

19. A metkod for screening a compound lor efteclivencss a5 an agonist of a polypeptide of
claim 1, the method comprising:
a) exposing & sample comprising a polypeptide of clainy 1 to a compound, and

b} detecting zgonisl activity in the sample.

2. A composiion comprising an agonist compound identified by a method of claim 19 and

a phiannaccutically acceptable cxcipient.

21. A methed For treating a disease of condition associated with decreased expression of
functional GCREC, comprising administering 1o a patisnt in need of such reaunem a compasition of

<laim 20,

22. A methoi Tor sereening a compound for etfectiveness as an antagonist of a polypeptide
of claim 1, the method comprising:
2) cxposing a sample comprising 2 polypeptide of claim | (0 a coppound, and

b} delecting antaonist activily in the swmple.

23. A composition comprising an antagonist compound klentified by a method of caim 22

and a pharmaceutically acceplable excipient.

24. A method for weating a disease or condition associated with gvergxpression of functional

GCREC, comprising administering to a patient in need of such treatment 4 composition of claim 23,

25, A wnethod of sereening for a compound that specifically binds 6o the polypeptide of claim
1, said method comprising the steps of:

A} combining the polypeptide of claint 1 with at least one test compound wrder suitable
conditions, amd

b} detecting binding of the polypeptide of cluim 1 (o the test compuund, thereby identifying a
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campourd that speciflically binds 1o the polypeptide of claim 1.

26, A method of screening for a compound that modulates fhe acfivity of the polypeptide of
clatm 1, said method comprising: " 7

a) combining the polypeptide of claim 1 with at least one test contpound uader conditions
periissive for the activity of the polypeptide of claim 1,

D). 255085101 the activity of the polypeplide of ¢laim | in the presence of the test compound, anid

¢} comparing the activity of the polypepiide of claim 1 inthe presence of the test compound
with the activity of the polypeptide of claim | in the absence of the test compound, wherein a change in
the activity of the palypeptide of claim | in the presence of the lest compound is indicative of a
compoun thal mudulales the aciivity of the polypeptide of claim 1.

27. A method for screening a compound for cffectivencss in altering expression of a lariet
polynuileatitke, wherein saiil Larget polynuclootde comprises a sequence of Claim 3, the methud
comprising:

a) cxposing a sample comprising the target pulynucleotide 1o a compound, under conditions
suitable for the expression of the targer polynuclestide,

h) delecting alterad expression of the target polynucleotide, and

c} comparing the expression of the targel polynucleotide in the presence of varying amounts of

the compound and in the absenee of the conpound.

28, A method for assessing toxicity of a test compoun, said method comprising:

a) weating a biological sample containing nucleic acids with the test conipound,

b) hyhridizing the nucletc scids of the treated biological sunple with a probe comprising at
least 26 comiguuus nucleolides of a polynucieatide of claire 11 under canditions whereby a specific
hybridization complex is formed between said probe und a larget polypucleotide in the biological
sample, sid farget polynucl eotide comprising & pulynuclentide sequence of a polynuclentide of claim
L1 or tragment thereof,

€} guantifying the smount of hybridization complex; and

d) companing the amount of hybridizauon complex in the irealed hiological sample with the
amount of hybridization complex in an untreated biological sample, wherein a dittercnce in the
amount of hybridizstion complex in the treated biological sumple is indicative of (oxicity of the test

compound.
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5_
4]
3]
2]
1]
il
-1
-2 2 4 7
1 3 ) 6
-3
-4
5 . i i i .
1 63 135 187 249 311
SEQ ID NO:1

{Incyte 1D No. 104541CD1}

FIGURE 1
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2/9

T T T 1
1 a5 16% 253 337 422

SEQ ID NO:3
{Incyte ID No. 3168839CDI}

FIGURE2
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39

T T
1 122 243 364 485 602

SEQ ID NO:4
{Incyte [D No. 3291235CD1}

FIGURE 3
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T T T 1
63 125 137 249 313

SEQ D NG:5
(Incyte [D No. 7472001CD1)

FIGURE 4
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T T T m
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T T T 1
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T T T )
1 73 145 217 289 361
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WO 01/41288

<116

(3 ¥ el
<130>

<14G>
clil>

<l50>
<151

=164
<170>

«21G2
=2ilx
22320
“213>
2220
4221>
«233is

<460

IKCYTE SENGMICE, INC.
BURFORIr, Nall
BROGHY  Mariah R
AU-YOUNG, Janfce
YANG, Junming

LU, Dyung Adna M.
RECOY, Roopa

C-PROTEIN COUPLED RECEPTORS
PI-0001 BCT

To Be hssigned
Hexrswith

6G/172,852; 60/L71, 732 GU/176,148;
195%-12-10; 185% 12-23; 2900-01-14;

T8

PRRL Program
1

31

PRT

Homo sapiens

misc_festure
Tueyrke ID Mo: 154331001

Met lu Ile Lys Asn Iyr ser Scr sor Thr
1 < 13
Leu Gly leu Ser S5sr Asn Preo Gin Leu Gln
e 25

Ile Fhe Leu Tle Mot Ty Leun Leu Ala Ala
35 40

Ile Ile Pro Ala Ile Tyr Ser Asp Pro Arg
56 S5

he Pha Leu Ser Ren Leu Ser Bhe el

(=1 il

Tar Val Tle Val Pra Lys Met lLeu Val Asn
an 85

Lys vYal 1le Ser Tyr Val &ly Cys Leu Ala
55 101

Met Ala Phe Cly Asn Tor Asp Ser Tyr Leu
110 1L58

Ite Zsp Arg Leu Val Als Ile Cys Asn EBro
125 130

Val Met Lys Pro hrg His Cys Leu Leu Met
140 145

Ser Tle Ser His Lew His Ser Leu Fhe Aryg
15% 160

hrg Lew fer Phe Cys Ala Ser His Ile Ile
1710 175

Lsp Thr Bln Pro Val Leu Lys Leu Ser Cys
185 150

In Met Val Val Met Thx Glu Thr T=u

200 295

Fro The Leu Cys Ile Ile Phe Ser Tyr Leuy
21% 220

Val L=u Arg Ile Pro Ser Rla ala Gly Lys
230 235

Thr Cys Sly fer Bis Leu Thx Ala Vai Ala
245 250

J& TYr Val Tyr Phe Arg Pro Leu Ser

280 285

1748

Gln
Leu

Lo

Gly

> Lew

et
Ala

His

Lew

: His

T Rsp

val

Lyw

Ehe

TYr €

a0s177,331
a000-01-21

Fhe
Leu

hzn

s Thr

2 OYS

Bex

Poe

Pre
Phe
Glu
FPhe
Met
s
Ser
Hat

Fhe

W
v
I

Val
Val
Ph=
cly

val
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WO 01/41288
AYg Rsp Arg Val Ala

7
Leu Asn Pro Fha Tle

299
Gly Leu Lys Lys Leu
3cs
<210+ 2
<211= 891
<212 PRT

<213: Momo sapicns

2203

«22i> misc_featurs

223> Imcyts TD Ho:

<490> 2

Met Asp Gin Fro Sla
1 5

Ala Val AlLa Arg Gla

Gln Glu Gih Lew Lys

Pro Bsp GLY Arg Ser

ala val Asp Lew Ala

Arg hsp Val Ala Ala
Gly Leu Gly Ser Gly
Tys Tyr Arg Glu His

Brg Ast Aln Bryg Sen

Le: ITle ala Pro Glu

Ala Glu Gla Fro Glu

Leu Thr val val Leu
Ala Ala Lvs Llys Ile
Glp Gly GIn Val Asp
Leu Gl Arg Pro Gly
zln Cys Pro Asp Arg
Pro Gln Arg Leu Leu
Ala Leow Cly Gly gro

Ala Ala far Gly Ala
305
Len Leu Fro Thr Ala
320
Pro ©ly Rrg Leu Gln
335
Val Arg Gly Pha Ser
350
Phe Phe Arg Asp Gla

365

Thr Val Mef Tyy Thr Val val Thr Pro HMet
1]

Tyr S=r Leu Rryg

Gln Asp arg Tie

1425408000

Letr

Arg

ala
cin
Tht

Val

Pha

Asp

ATy

Fro
Leu
Fhe
Fro
Gln
Arg
Leu
Leu

Leu

ala
Gly
Aro
Sly
Tyr
Ala
Arg
2la
llc
Ela
Val

Lau

Cys Ser

Leu Als 2

Ary lis

xp Gly 2

Leu aAla
Lys Thr
Gln Gin
Leu ser
Gln e
Tl Thx
Ala Pro
Ary Ala
Arg hsp
Pro Ala
Asp Trp
Prie Fhe
Ser Lenx
¥ro val
Lau hep
hla Pro
Leu Gly
Leu Val
Leu Cys
Asp Lys

Ala GIu

aen
295
Ty

310

ket

Ala
250
Pro
265
Cly
289
Cys
285
Gly
319
Thr
325
Ser
349
Lys
355
Arg
377

2/48

285
Lys &sp Met Lys Arg

300
arg

- Thr Gly Pro Arg Leu

Lel Glu Glu Leu Ser
Lau Arg Asp Val Gly
Leu Glu Ard Ala Asp
Pho Tyr Gly Pro Glu
Lys hrg Ala Asp Ala
Arg Lea GIn Arg Leu
Ser Glu Tyr Lys Lys
Ala Arg Vel Lys Glu
Arg Fhe Thr Lys Leu
1
clu &la Leu Gly Pro
Brg Ser Asp Thr iis
Glu Gly Arg Arg Pro
ile Cly Lys Thr Met
Ala Gly Lys Leu r
it
Gly Gl Lew
240
Asp Leu JFle Leu Asp
255
Gln Mer Leu Rla Sln
270
Ala Asp Glu Leu Pro
285

Thr Rsp Pro The Slu
300

Pro Cy

“

315
Tht Ary sla ala Zla
230
Pro Gln Cys Ala ¢lu
345
Lys Tyr Phe Tyr Lys
380
ala 'I'yr Rrg Phe val
75

(234)
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Ly

Glu

Glu

Glu Asn Gla

Trp
ASD
Fhe
Aryg
Gly

GIn

r Lys

Fhke
Lew

cly

cin

The

Leu
Fro
Gla
Ala
Met

Leu

Tle
Lau
1le
Lau
Val
Lenr
Lys
Ile

Lou

Thr L

Thi
Rap
Gin

Gly

Aryg
val
Ary
Ery
Lys
Thr
Lys

Nla

GLn

Gin

= Tht ¢

Glu

val

c Clu

Lau

Val

Gln

Thr
380
Cys
335
g

£10

Ser i

425
Gly
440
Gly
455
Leny
470
Leu
485
Gln
500

: Asp

515

Leu &

530
arg
545

Glu 2

560
Ala
575
Ala
589
Glua
605
Glu
G629
Arg
€35
Arg
650
oys
565
val
(324
Gln
635
Leu
730
Pro
725
Pro
747
ez
753
Ala
770

5 AKg

785
_eu
&o0
Thr
&15
YT
830
~au
§45

850

= Tre

e o

Ala
Rla
Pro
Leu

Asp

T.edn
Leat

Ser

Ala

ATy
“Sha
Glu
Leu
Rla

cys

» Pre

Ala

ser

Cys
ala
Teet
Leu
Gl
Tyx

nap

Leau
Ala

Zen

wal

Gin

Val

Trp
Yal
Glu

Tyr

Rrg
Ala
Gin
Lea
ser
His
val
Thr
Aryg
Thr
Lou
Leu
Ala
Ala
val

Asp

Lt

Azg

s Thr

Sar
Azn
Gln
Tiws
Lzu
Glu
Bra
Ala

Gly

> Gly

val

Glu
et
val
Val

ger

Cys
385
cln
a00
Tox
als5

ala 7D

430
Lsu
445
Fh=
440
Val
475
clu

565

el
Len
625
Ary
E40
Asp
[

Ton
Liew
0
ger
7i0
Arg
745
T.eu
F60
Lau
775
By
740
cly
&05
cly
520
e
835
Val
&30
rrg
gah
His

348

reu
Het

Gly

Sy

Vel
Tew
Ser

Val

Ser

Vel 8

@ln

Ala

Tror
Leu
Leu
Leu
Gl

Eln

Leu
Ty=s

Gl

Ihr
Glu

val

Ten i

cly

Leu

aln G

Ser

Pro

Pro

Fhe

Led

£ln

Val
390
Gy
405
Leu
£20
Gly
435
Arg
451
Leu
465
Leu
480

Ty
4495
Ser
510
aly
525
Lau
540
Arg
55%
Ao
570
Gy
585

Law

i Sor

/e
Lys
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Glu

L

<2i0> 3
<21l>
212>
=213>

Tl

423
PRT
Homo sapliens

Ser

a7%
Tht
a9¢

misc_Feature

<223> Insyta ID Mo.

wd (0 3

Het
1
Pra

Leu

Leu

- Gly

Ala
Val
Phea
Tyr
[ED RS
Ala
Gly

2ln

Tle -

Axg
GLy

Glu

ser

5 Hla

Teu
Brg

Trp

Ala
Tyr

Lau

= Leu

s Asn

Arg

Leu

Ilw
Ala
Ala
Arg
Leu

L

ser
Val

Gln

Azn
Arg
Ala
Arg
Lew

Leu

Arg L

Val
Rap
Trp
Gly
val
Arg
Leu

Leu

Axy
Ser

val

Fhe

Ser
]
Pro
6
Ala
35
Ala
50
Bla

21k
Arg
230
Leu
245
Leu
260
Val
275
Tys
230
Arg
305
Sar
320
er
3Zh
Fru
350
Pro
365

380
Gln

e

3168832021

Thr
Gly
Lau
hla
Tyx
Fhr
Poe

Fro

: Len

aln

Gly

2 Leu

Liys
(=3

Ary

Ala
Rla
Gly
RAap
GIn

Lelt

Thr
Thr
val

Fhe

Ser |

hr
Arg
Pro
Val
Ay
Ala
Gly
Met
Arg
L
rrig

Brg

Fro

Len A

Val

val

Aszn
Lo

Lau

Eis £

JEt]
L=su
Ala
Leu
Lsu
aly
val
Lau
Leu

Leu

Pro
AT
aiy

Ala

£80

30

325
Rsp
340
L,
3053
Loy

peu

Glu

4r48

Ser

Leu

Ala L

wal

Hig
Fhe

Bsn

Trp
Arg
Phe
L
Ala

Lo

Val
val

Lew

Val

val

Leu
Bla
Pro
Glu
wal
Vil
Asp

Leml

Mar
Tyr
Gly
Ada

Thr

Thr &

Phe 1

Thr

Tyr

Aia
Ser

Leu

M=l
Azp
Arg
Lou

ger

Len

Val

ihr
Ser

Val

Trp
Lya

Pro
TyT
Leu
Val
Ser
Fhe
A=n
Axg
Arg
Zle
nrg
Phe

Leu

TYY

Lew i

val

Leu =

The

Pro
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WO 01/41288 PCTIUS00 33362

295 4agh 505

Lys Pro aly Proa arg Cluo 2ly Ser ala Ala ©ly asn cly Fhe Fhe
410 4% 420

Lys Leu

<219% &

“211> 60%

<214+ PRT

<213~ Humo sapleis

220>
«221> misc_Leature
<?23» Incyte ID No: 2351233CDL

<400 4
Met Ser Asp Glu Arg Arg Leu Pro Gly ser ala val Gly Trp Lau
- 5

Vai Cys 3ly Gly Leu Ser Leu Leun Ala Asn Ala Trp Gly Ilc L;u
Ser Wal Gly Ala Lys Gln Lys Iys Trp Lys Pro Leu Giu Phe Leu
Levw Uys Thr Lew Ela ala Thr His Met Lew msn Val Ala Val Tro
Ile ala Thr Tyr Ser Val Val Glo Leuw Arg axy Glao Arg 2re Asp
Phr Clw Trp 2sn Glu Gly Leu Cys Lvs Val Phe Val Ser Thr Phe
Tyr Thr Lew Thr Lew Ala Thr Cys Pae Ser val Thr Fer Leu Ser
Tyr 4is Arg Met Trp Met Val Cys Trp éru val Asn Tyr arg Leu
Ser hsn Ala Lys Lys Oln hla Val Hi= Thr Val et Gly Ile Zrp
Mer Wal Ser Fhe Ile Leu Sar Ala Leu Pro Ala val Gly Trp His
Asp Thr Ser Glu Arg Phe Tyr Thr His Gly Cys Arg Phe Ilo Val
Ala ¢lu Ile G0y ELev Giy Phe Gly Val Cys The Leu Tau Leu Val
Gly Gly Ser Val Rla Mert Gly Val Ile Cys Thr Ala 1la Ala Tsu
Phe Glo Thr Leu Ala Val Glp Val Gly Arg Glo Ala Asp His Arg
Ala Phe Thr Val Pro Thr lle val val ¢lu asp Ala Gln Gly Lys

Ar{ AYg Ser Sar lle Asp ©ly =&r Glu Pro ala Lys Thr Ser Leu
230 235 240
Gln Thr Thr Gly Zeu Val Thy Thr Ils Val Phe Tle Tyr Asp Cys
245 250 255
Gen Meb Gly Phe Pro Val Leu Val Val Ser Phe Ser Ser Leu Arg
260 265 276
Ala Asp Ala Her Ala Pro Trp Met 2la Leu Cys Val Lot Trp Oya
375 281 285
ser Val Ala Gln Ala Leu Leu Leu ¥ro Val Phes Leu Trp Ala Cys
250 295 %00
Asp Arg Tyr Arg Ala Asp Leu Lys Rla Val Arg Glu Lys Cys Mcl
305 310 315
hla Leu et Ala Asn Asp Glu Glu Ser ARp ASp Glu Thr Ser Leu
320 325 330
Glu Gly ©ly Ile Ser Pro Asp Leu Val Leu Slu Ary Ser Leu Asp
335 a0 345
TYY Gly Tyr Gly Giy Asp PFhe val Ala Lou ASp Arg Met Ala Lys
3isn 33558 369
yr Gln Tle Ser Ala Ter Glu 3ly Gly Len Fro Gln Leu Tyr ro
3632 v 375
Leu aArg Pre Leu lpn Glua Asp Lys Met Gln Tyr Lew Gln val Iro

548
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WO 01/41288

Clu

Ser

His &

Arg
mla
Bla

ser

Ser L

Pro
ALE
sar
Hi=
Pru

Pho:

210> 5

<211
<212=>
213>

=220

221>
“223=

<490> &

Heat

1
aly
Fhe
Leu
TyY

Sar

asp

Glu
Ile
Phe
Ile
Ila

Ile

=PI

s Phe

BEp
Mat
ala

Leu

23]
Lzt
Ala

Ala

313
ZRT
Homo sapiens

Avrg
Fra
Zew
Thr

Eha

Ile
Leu

Arg

cly

Pro

> Pro

Arg
Pri

Leu

g krg

L Ask

18¢
Fhe
ius
hla
3G
ALa
425
Lau
44C
Axis
455
ser
471
Arg
485
Pro
500
Ly
515

> RS

530
Gln
545

f SBer

0]
Lou
575
Scr
580
Leny
605

misc_featurs
Incyte I Ho:

Asn
e}

Lew
bry
Pra

Gly

His

Lizu

Ala

© Ala

Pro
Pro
Ala
Ry

Ala

Arg
Ala
Ser

Ser

Rsp
Fre
val
Pha
Glu
ArY
Ely
Phe
Fro

Rsw

Frob

Ala

Glu

Ala F

472001001

Sexr
T
e
Ala

val

Thr
Ary
Leu
Asp
Leu
Leu
Gy
Gla
Ile
Sar
Gly
o

arg

Leu
Lz
Thy
Pro
Bar

Het

ARn

Te A

AED
Arg
Lea
Ala
fSer
Gly
Fro

Ala

Leeni

Arg

RErg
Vel
et
Val
Phie
Cin
Lzu
Leu

Gin

Ala

ly
L30
Leu

Cys

648

" Bla

Lew

51n
Tyvr
Teu
Val
Ala
Rsp

Ala

Val
Ser

Gly

Ser
hsp

Arg

r Ala

Phe

i Aka

Phie

FPhe

Ala
Ele
Py

Asp

™o
Gly
Fro
Pro
Leu
e
Ser
Fhe
Pro
Pro

Ser

Hexr T

Ala

Arg
ser
Leu
Tyr
Lew
yr
Gly
Leu

Fhe

Ala
Lys
cla

Leu

r Leu

Pro
Ala
Tar
Phe

Thr

(238)

396
ala
405
Bk
420
Arg
435
ser
4560
Pro
465
Pro
480
Sar
494
Cys
510
Ala
525
Fro
544

53%
Gly
570
- fer

SBG
T Lew

6040
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Bro

s

Slu

s Phe

» Lau

Cys
Ala
Ala
Lo

Arg

<210% &

<211
<212
<213

<Z20>

<221

Laou

Sar

Ary I
Gly
Fhe 1

Ala I

Mat

399
PRT
Homo sapicons

val

> Tyr

T

=223% Incyte ID

<A 6

Het
1

Pro

ala
Ala
L

Gln

Hig
Ala
1y
Leu
Len
Thr

Leu

Mzt
Aso
val

tha

Thr
Asn
Fro
Phe
Val
Asm
e
TER
Gln
val
Ary
Thy

Leu

r Rrg

Lan

Ser

val
Ala
Vai
Fne
Ile
Phe
Lys
Val
val
Asp
Arg

Gy

Ala

T Leu

ALY
Ala

nla

misc_feature

Res

Leu A

Val

Leu

Val I

Teu

C Rla

Thr

Ay

Pro

Thx
Asn

Arg

F412003CT

Tor
Gly
Sex
Rla

Val

Val
Gly
val

TR

Ll
Gln
val

Trp

Ser
Cys
Fro
Leu
Ie
Bla
Pri
bsp
Gln
Tvr
Arg
Ala
Fro
Arg
Lau
Gly
cly
Ser
Gly
Gly

Gly
Pro
nry

Mat

val
Leu
Val
Arg
hla

Leu

Il=
Tyy
Gly
Val
Glu
Ala
Gln

Thi

Fro

et
hr
Thr
Ala
Sar
Ala
¥he
Ala

val

13¢
Sly

A

265

258

Fro 5

310

175

2345
Lz
230
val
285
Sln
280
His

7148

val
Gln
RYY

Val

Thr

val

Ala
cly

Rsp

Gly L

Lys
Ala
Leu
Lys
Ala
Phe
Ria
Pro
Cys
Leu
Cys
wal
ala

rla

val
Tie
Arg
Tyy

sar

Lieuw
Fhe
Thr
Pro

Val

val
ile
rla
Tyr
Pro

Fhe

5 Loy

val

Leu
Leu
Ser
Lew
Glu
Asn
Cys
Pro
Ard

val

Lew 3

Ser

Ala
Gln
Phe
Val
Leu
Leu

Ala

Gly
ila

Liru

S v

A=
Thr

arg

Leu &

ala
Aa
Leu
Tve
Ria
Ala

wal

TV

Ala
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ala Tyr Rlu Leu Lys
Sar Ala
Arg Gln
Rrg Arg
&la Glu

Gln Lys Pre Gly Ser

380
Lew Gly Giw Asp Asn
395
€210 7
«2ilx 36%
<2i7= PRT

<213> Eono sapiens

220>
«221>» misc featurs
<223> Incyke ID o

<403 7
Met zla Pro Thr Gly
i 5
val bro Tho Thr Pro
22
3la Ile Thr Leu Ser
35
¥he Lou Gly Asn Lew
50
Ala Met Arg Ser Ala
&85

Ala Asp Mat Leu Leu

an

Tar Tia Leua Thy Thr
83

Val Ser Ala et Phe
110

1le Leu Len Ile Ila
125

Aryg Gln Asp Lys Tew
140

wal Ser Trp Ala Thr
15k

Sly Asn Prc Asp Leu
17¢

Phe Gly Tyr Thy Thr
18%

Ile Ser Leu Ile Ser
200

&er Phe Mt Gly Ils
215

1le His Ser Tyr Pro
230

Len Gy Leu Met Sar
245

Met &ly Phe Lys Thr
260

Ala Val The Ile Val
275

vai Ala Thr Pha Ser
Z20

Glu Ile Ser Thr Trp

TAr Trp Ala
Leu Lau Tyr
Arg Val Cys
Pre Bly Pro
Lew Gly Ser
Ser Gly Lew

Ala Pro Leu

7472004001

Len Ser Sex
Ala Ala Phe
Ala Ilec et
val val <ys

Ile Asn Ile

Rla Val Leu 7

Arg Trp Ile
Phe Tr)p: Leu
Ser Ile Asp
Axn Pro Tyrx
52T Pha Cys
Gln [le ¥ro
Asn Pra Gly
Phe Pha Tla
Leu asn Thr
Glu Gly Ile
Leu Sln Avyg

Arg Ala Fhe

is]
-~
@

Trp Ala
Lys His Pha

Leu Leu Trp

His
Ala

Pre

val
ser
Tvr
Pro
Liew
Cys
Pra
Thr
Pre
Tyr

T.eu

295
cye
319
Phz
328
oys
340
RSD
3sh

s Pro

370
ala
EL-10

280

295
cys

8/48

Mot
Leu

Ala

Ala

arg

Val z

Leuw

1le

ser
cly
Pro
Ala
Pro

Gly

Asn
Len
Tyx
&er

FPhe

Glu
Ila
Val

Pro
Pro
Tyr
Val

Mel
e

Thr

Leu

Ala

Leu

Leu
Fhe
Gla
Leu
Ala
Fhe

oly

Leu
Len
Gln
val

Ile

Ala L

Ala

sar

Ty

Fun T

Lys

Thr
Pro

Val

val

Tle

Ala W

Tys
Ila

Lsu

Ber
Ile
Leu

Ser

Ser

(240)

Z85
Phe
200
Ala
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Liea Asn
2lm Cys
Leu Pro

val Cys

<210 B

Pro
Lew
Giy

Gly

<zil= 194
<2iZ2> PRT
«213> Homo saplens

<d20+

Len
Asp
Hiz

Glu

205
Ile

Met
335
Thr
350
Rigs
365

<221 mise featuxe
<223x Incyke ID

<400 &
Het hla
i

ro val
hla Trp
‘Thr Phe
x Cys

Val

Bla Sex
A Alu
Fhe Sev
val Pre
Loz Asp

L& hsn

Rla Leu

<?1L0G= 9

<Zll= 173
<212+ ZRT
<Z13» Homo saplens

<2203

Azp 2

Mok &

Ala
Lau
Tla
Gle
rPhe
Less

TYS

% Lle

Ala
Leu

Arg
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Leu

Ser 7

Leu

Mel

I

Val

Mo

Thr
S
Ser
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Trp
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val
His
ala
Asn

Thr

Gly
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Ala @ly Leu Thr Glo Acg Pro Glu Len Glbn

10/4R

(242)

POTIUSO/ 33362

JP 2004-500808 A 2004.1.15



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

WO 01/41288

1
Leu

val

<210
“21%>
«212
<212

Pro
Gly
v

Lau

ey

Thr
His
sar
Asn

Ale

fSer

<220=
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©223» Inayte IC
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Leu
Phe
Fhe

Il=

he
Argy
Ser
Gly
Ser

Teu

Leu
Gly
Sav
Fhe

Lys

1 Pro
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<210
<211
212>
21

Tro

Sar

Ser W

Ala
Fhe
Pro
Lew
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Leu

Thx -

Ser

Pre

val
ALG
Tan

cha

14
82
PRT
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cly Irp ASn Cys

Len Met Ala The

val Tyy val Tys
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L
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=
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Met
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Cys ©ly Ser His Leu T

4%
Ile Tyr Thr ''vr Leu

Sex
Ser
Ser
Mec
Tys
Tvr
Trp
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Trp

Asp
nrg
hsp
Asn
Ala
AEp
ATy
Tyr
Leu
His
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Lys
23%
fAxg
3

Arg
z

TR
265
Ser
Z80
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Thr
ly
Gly

Val

¢ Fhe

asp

pro
370
AEp
EE:]

Ber R

400
Bra

Sar
430
Pra
445
Pra
460

265
Zer
230
Ll
295

19f48

Thr

Pro

Ala
Fro

Rla

lu
Phe

Val

Lew

val

nla

Ala
Arg
Leuw

Ala

Pro
Thr
Thr

Gl

Thr
T.Au
Yal
Ala
Leu
Trp
Ala
Teu
Len
Len
Leu
Hig
Lsu
Rra
Val

Trp

Gln
Ala
Val
Ala
TXo
Tro

Alm

Lew
Trp
Ala
Leu
Pro
Leu
Gln
Arg
Ala
Tria
Ala

Pro

Lewr A

Gly
Ala
Ala
Rla

Val

Arg A

24
Blu
ala
Ala

sor

Leu
Leu
Sex
Thr
Leu
Leu
Ser
Arg
Sar
Ala
Arg
ala

Phe

FLo

Pro

Ela

@l
I7s
Fro
390
Glo
405
sar
470
Eor
438
Ala
450
Pro
465

(251)

POTIUSO/ 33362

JP 2004-500808 A 2004.1.15



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

WO 01/41288

rro
Giy
Fro

Gly

=Z10%
<211x
<213>
«213>

Arg Phe Leu

31y Gly Ary -

Gl Lau Lys

Gly Gly Met

%2205

wdZ1=
w223

25

314
PRT
Homo sapiens

Thr
3
val
1

Glu
315G

misc_teature

> Incyte 1 ¥s:

400> 25

Mat
1

Lz

©216>
=211
<212
<213>

Tre
Ser

Leu

Leu i

= Fhe

Ile
Iz

Phe

Gly
Gly
Pro
Ero
Leu
e

Ary

> Leu

Lys

Pro T

Lys

Glu

cly

Phe
Pro
Glu
Len
Mot
Mla
Thy

L

ELS

385
PRT
Home saplens

Asn
Leu
Il
Thr
Arg
Pre
Fhe
Ala
Val

Ile

RBla
ile

Sre

Lat
Ile

Leu

Trp
5

Ber

260
Ser
275
e
259
I1=
305

&rg Len Phe

arg Gln Gly

val Gly Gin

Lys Asp Gly

T472007CD1

Thr

Lty

gFor

Ile
Biu

val

~ Leu

Cvs

£ys L

Cvs
Ala
Thr
Asn

Lan

Ser

Ary

val
Leu
Thr
Ser
Fha

Gly

Tar
Tvr
Cly

val

Thr
Gly

Pro

Val
oys
Val

val

Ser
Ser
Thr

hsn

Gly
ES I
Mel
325

Brg =
k-4

alu
358

310

20148

Ser

Gl

Trp

Fhe

Lien

Gly R

Cln
Ile
Ile
Het
PIE]
iz
Ala
fhr
His
Asp
Phe
e

Gin

Pha T

Ala

val

Gla

Ser

Gy
Leu
&sn

Asly

val

Ala
Tty
Phe

Thr

Leyt

Ala

Glu
arg

Gly

Gln

Faa
Met

Fro

Ile
Pha
sSer
ser
Fhe
ser
ser
Ero
Lys=

Lys

Ala
Thr

Asp

Val &

Asp
Phe
Ala
val
~ro
rhe
CyE
val
e
Thr
sex
Thr
Clu

Met

Ala

Leu

Arg

Thr
230
Pro
345

(252)

POTIUSO/ 33362

JP 2004-500808 A 2004.1.15



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

WO 01/41288

=220
<221> misc_feature
€223 Incyke ID No:

<400> 28

et

1
Lys
Tyx

Livs

210>
<21i»
<212>
«21%x

Glu
Cys
Gly

ser

2 Val

Val

& Lew

Gly
His
Ala
Ser
Leu

Ser

Ser
Pro
Val
Ala
alu
Leu

Bsn

747200acn1

Giu
Arg
Ser

Iiw

Alz
Pro
Leu

ATg

: Thr

Pro

Leu

Thr

Il
ben
His

Ly=

Ile

Cys

Fro
Gin
Gly
Arg

Mat

Mat

Thr 3

<ln
Ser

alu

Ile

Ber

=320

=21
<223

ala
Vai
Lys
Ala
Cys

Lew

Len
Ile
Ala
clo

Thr

27

317
PRT
Homo sapiens

<400= 27
Ser Phe Ala Pro Asm Ala Ser His Ser Pre Val Phe Leuw Leu

Hak

Thr

Ala W

Leu

GIn *

Ser
Lew
Leu
Thy
Tvr
Lys
Leu

Gla

Ann
aln
215

23n
Ser
245
Thr
260
Lo
275
Gln
250
Leay
0%
Thr
320
val
335
Pro
350
Leu
265

misc_foatures
Tneyle ID Ba:

e
Ala
Ser
Ala
Val
Pro

Phe

s hla T

val
His
Glo
Ile

Mel

Ser &

sar
Ser
Gly
Val
Lys
™Y
ATg

Thr

® Qly

L

Pro

Lan

Glo =

Val
Gly
Cla
gar
A5
Thy
ARD
Ala

val

7472013001

Let
Lt

Ala

Ala
Lys
Lest

Bis

Val %

Lys
Ser

Gly

Glu

240
Pra

21748

Lau
ala
Val
Thr

Lau

Thrx
Leu

2or

Hen
Thr
Al
Thy
Val
Thr
val
Lys
Phe
Cly
His

Pro

Phe
ala
Mab
Ty
Tl
Cys
e
Met
Ala
cly
Thr
Glu

Thr

Leu
val
Ile
Gy

ary

Fro
val
Thz
Val
Tr

Te)

Pro

Gin

Het
Thx
130
Leny
195
Vval
210
Gln
22%
Leu
2an
Leu
Zhb
Cy=
270
Thr
285
Gy
30D
Ast
3.5
Leu
330
Lys

Lys
380

(253)

POTIUSO/ 33362

JP 2004-500808 A 2004.1.15



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

WO 01/41288

<2L0s
211
“212%
=213

sy

: Fhe

L Val

Tvr

Leu

Bhe

Tie

et

r Gly

Ala
TYX
Sar
Thr
Val

Bro

<220

<221
=23

Fha

Phe
Arg

Asn

His
[T
Ala
Val
Gly
&ln
Pro

Lys

28
135
FRT
Homa

“A00» 28

Hat
1

Gl
Leuw
Leu
jlaltl
Leu
Tiew

Ser

far
Tis
Iia
Ala
Thy
s

il

Lau
Leu
Len
Pro
Gly
Tyr

His

Trp
cys
Sei
Gly
Ala
Swr
Thix
Tvr
Lou

aly

ger
Ile
s
Val
Aap
Ser

Leuw

asp

Asn
204
Bro
21s
Ila
230
Thr
24%
Ile
26C
Gl
z75
Rla
25¢
Ala
oS

sapiens

miso_fezaturz
lncyte 10 Na-

rha

&la
Ary

His

Cly

Glu
Oys

Lau

Leu

Leu
Trp
Leu
L
Arg
Asp

Ile

Leu
Ala
Arg

Gly

Ty

™y

ATg

7472015001

ser
Thr
asn
Asp
Leu

Arg

= Wal

Phe

Asn

aly
Tht
Zly
Len

Sar

- Ala

Leu 1

Ser

Val

Ala

Leu

Fen b

Ala
Val

Leau

val

Leu %

Val
1l

Yo

19

Tle
40
REY

Ile
70
His

Ala
199

Lis
Pro
130
L
143
Arg
1690

Gly

175
Leu
193
Phe
295
wal

229

ey 2

235
Lew
250

* Phe

283
sar
280
295

lau
310

Thx

val

TLeu
Gly
Hig
Bt
val
Fhe
Ala
His
Ala
Gly
wval

Ala

el
Pro
Met

TLeu

A Ala

val
oye
Ala
Pre

Ser

asp

Lo

Asn

Clv E

ser
The
Val
Tyr
Ty

Lau

sar
Giy
Tvr
Gy
Val
Pro
Twr
His

Val

His
Pks

Mat

Gly
Phe
Thr
Asn

Lys

Gln
Ala

Tvr

225
Arg
240
Fhe
2

Sln
g
Zla
285
Lys
300
val
215

(254)

POTIUSO/ 33362

JP 2004-500808 A 2004.1.15



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

WO 01/41288

Ada

Sex
Sy
Thr
Phe

Leu

w210
221
212>
=213

Tle
Ala
Ely
Lys
Leu

Vai

Tyr

val

Lau

Glu

“«220x

“221>
<223

=400

Mat

1
Gy

Arg
Vai
Let
Lau
Leu
Thy

Ile

Arg

Ger

a Gly

23

309
*RT
Homo sapiens

Lys
Gly

rhe

Fhe

29
Glu 2

Thr
Fha

Rla

Leu
Fria
Ile
ger
val
Thr
Val

Tt
Sl
Fhe
Arg

AZp

Arg

Ala

Cys

Pro
110
Lys
125
Pro
140
Cys
155
Ser
170
Tyr
185
ALG
200
Pro
215

264
Asn
275
Leu
259
Ly
305
Clu
320
Gly
338

mise_feature
Tnoyte ID Mo

Asn
5

Gln <

Fhe
e
Leu
Ser

cys

Lys
Arg

1le

Giu

oo

R4
Ala
Gly
Phe
Val
Asp
Hat
Thr
ely
Val
Arg
Leu
His
Phe

Ser

YL
&1y

fie

Ser
GIn
Tyx

e

T472016CD]

Leu
Mat
aly

Asp

tys

Ala

Ser
Gln
Asp
Zer
Lt
Qys
Ser
Sar
ile
Eea

Gln

Gln
Thy
Val

Leu

Ala F

Tiz2u

Pro
Ala
The
e
His
ser
Pae
Val

Leu

Tar
Glu
Tl

azg

T &

Iie
Pro
Leani
Bis

val

108
Lys
115
Tep
10
et
145
Val
160
Phe
175
Lys
150
Ala
205
Asn
R

Ala
280
Loty
238
Ala
310
ile
39

145
ala

2548

Leaa
Fhe
FPhe

Fro

Gly
BYY

Val

Giu

Fhe

@ Gly

Ris

L
Met
Ala

Bis

= Ala

Leu

Asn

e Mal

Vel

Gl

» Ala

Ala

Gln

L&ty

Ala
Tyr
Gly
Leu

Phe

ser
Ser

Gln

Pro B

HMat

Met
Bl=
Trp
Glu
Gly
Gln
tys

oys

1le &

Thr

Iyr

Gly

Ala
Ley
Thr
Cys
val
Liys
Lys
Gly

Lew
Ile
e
Mal

Fer

Met T

Ala

Thr

Ala

Cye

195
The
120
Leu

Pro
31k
Sar
330

(255)

POTIUSO/ 33362

JP 2004-500808 A 2004.1.15



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

WO 01/41288

Thr Pra

Lys Mst

Sex His

Thr Tyr

Tle Thy

= Lew Fhe

<Z1@> 33
~211» 236
=212> PRT

2213

“Z20x

<&2lx
=20

=400 3

Mek
1
Lant

sly Met
Trp Asn
Val Ile
Wal Teu
Lys Pro
Ala Leu
Ile <Cln
Leu Leu
Gl val
Leu Val
Ils Aryg
Cya Gly
Thr hla
Gly Lys
asn Pro

Leu Arg

=20 31
<211= 1363
<232> PRT
=213> Homd sapiens

Tha

Len

Gln

10

2 heu

185
Tyr
200
wval
215
Thr
230
Thr
245
ATy
260
bet
275
Leu
290
Lys
20%

Homo sapiens

mizc_Leature
Iacyte 1L Mo

Asn
s
Lys
20
Lty
35
Rle
S6
Riz
B85
Gly
80
Thr
95
His
110
leu
125
Il=
149

Lys &

155
Bia
170

Lys

Lau

Ser
aly
YT
¥al
Tyr
val
val
Phe
Phe

et

Leu Scr

Gly Val

Gly val

val

Leuw Thr

T4A20L7

Ser
Tra
Tla
et
Thr
Ala
Thr
Phe

val

IR

Gln

Cys
Gly
Arg
Lz
Leu

Asn

Val

24/48

Toyg

ASP
112
Leuw
ALY
Asn
Gly
rro

val

Fhe
‘'hr
Gly
Tyr
Pro
val
Ary
sy
Leg

Ilc

Phe
Ty
Val

ASp

Ala
aly
Cys
Ala
Thr

Val

Fhe
Pro
Val
Thr

val

Leu
Leu
ihr
Ala

Lew

Lvs

180
His
135
Leu
210
Phe
225
cys
240
HMet
255

270
P
285
ATQ
3%0

Thr

225

(256)

POTIUSO/ 33362

JP 2004-500808 A 2004.1.15



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

(257) JP 2004-500808 A 2004.1.15

WO 01/41288 POTIUSO/ 33362

“2JG»
<221> mise_tealurc
<223% Incyte ID No: 7472028051

<400= 31
Met Bly Pro Gly Glu Ala Leu Leu Ala Gly Lew Leu Val Met val
1 s 10 1%
Leu ala val Rla Leu Leuw Ser Asn Ala Leu Val Leu Leuw Cys Cys
a6 25 30
Ala Tyr Ser Ala Glu Leu Arg Thr Arg Ala ey Gliy Val Leu Leu
35 40 45
Wzl Asn Leu Ser Leu Gly flis ©iea Leu Leu Ala Ala Leu hsp Met
S0 S5 B0
Pro Fhe Thr Leu Leu Gly Val et Arg ¢ly Arg Thr Pro Ser Rla
[ 7 5
Pro Cly Ala Cys Gln Yal Ile Gly Phe Leu Asp Thr Phe Len Alx
aG 85 40
Ser Asn Ala Ala Lou fer Yal Ala Ala Leu Ser Zla Asp GIn Tvp
95 19¢C 10%
Leu Ala Val Gly Phe Pro Leu Arg Tyr 2la Gly Axg Leu dzg Pro
116 115 120
Rrd Tyr Ala Gly Leu Leu Leu ly Cys Ala Trp Gly Gln Ser Leu
1:5 130 135
Ala Phe Ser Gly Ala Bla Lau Gly Cys Sar Trp Leu Gly '1yr Ser
140 1%0
der Ala Fhe Ala Ser Glu Pro Glu
155 155
axy Pro Axg Phe ALz Ela Val Qly
170 189
Fhe Val Low Pro Leu Ala Val Leu ©ys Beu Thy Ser Len Gln Val
165 190 195
#is arg val Ala Arg Arg His Cys GLln Arg Met 3sn Thr Val Thr
200 2ch 210
Mek Lys Ala Leu Ala Lou Leu Ala Asp Leuw llis Pro ser Val Arg
215 2z0 225
¢lm Arg Oys Leu Ila &ln 8ln Lye Arg Arg Arg His Arg Ala Thr
230 235 246G
arg TLys Ile Gly Ile Ala Ile Ala Thr Phe Leu Ileo Cys Face Ala
245 250 anh
Pro Tyr Val Met Thr Arg Leu Ala &lu Lea Val Pro Phe val £
260 265 270
wal Asri Ala Gln Trp Gly Ile Teu Eor Lys Cys Leu Thr Tyr Ser
275 250 285
Lys Ala val Ala Asp Pro Fue Thr Tyr Sex Teu Leu Axrg Arg Pro
290 295 300
fhe Arg Gln val Lou Ala @ly Met val His Arg Leu Leawl Lys Arg
05 310 315
Thr Pro Arg Sro &la Ser 'Thr His Rsp Ser Ser Leu Asp Val bla
320 325 330
Gly Met Val His Gln Leu Leuw Lys Arg Tar Pzo Rry 2o Ala Sex
335 340 245
Thr His Asn Gly Ser-Val Asp Thv Glu Asn Asp S=r Cys Leu Gln
350 355 160

<Zi2> PRT
<213> Homoe saplens

w220
<221> mi N
<223 Tnoyte ID Ko: 7472014000

«400= 32
Mat Ala Met Asp Asn Val Thr Ala Val Fhe Gln Fie LeU Led Ile

25/48



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

WO 01/41288

1
Gy

S@r

<210
<211

«212=

<213

<230
<221
223

=430 33

et
3
Leu

Gly

Ile
Len
Phe
Phe
Sar

Leu

Leq ¢

arg

Ser
Phe
Ser

Metr

Pae

ek
Fhe

Lau

G Lys

> 33

Ser
Ile
Leu
Leu

MeT

vxl
Gly

Leu

Val

> 343

ERT

Thr
Wal
PFro

val

5 Gy

Ile

Leu

Ala ¥

125
val
14%
Leu
155

170
Lys

» Hume saplens

=

> misc_fasktura
> Incyte ID No:

His
ely
Fre
His
Asn
sar
oys

Met

Fhe
Ile
Len
Ala
Leu
Pro
Fhz

Gly

LEu

Leu

M=t

Asn

P
3
Avg

Arg

Gl

e

Tiys

Ala

val

Thr

Ser

Trp

Thr

Leu
Asin
Cys
Het
Tie
Cys
Ile
Ile
Ary
Thx
Ser
Gly
Lys

Thr

T492021C01

Thr
Giu
cly
Fhe
Ilo
Tyr
Val

™E

val
Thr
Phe
L=u
Thr
Phe
“hr

Ile

Fhe

Met

Sar

wal !

Tie
Leu
val

Ser

Leu

Asn b

Leu
Ii=
Lys

la

Lau

Thr
Ala
Ry
Ala

el

Thr &

T

= Ala

s hla

Tyr
VY
Thr

Vel

Leu

Len

Lizu

Ser

Asn
The
Tys

Leu

. Asp

Ser

Ila

Fhe
Gly
Fro
VY

Thr

Len
Tys
Lan
Leu

Ala

» Thr

arg

Ber

Ala
ATq
Leu
ala

Ile

Thr
Pha

Ile

Val
et

cln

Leu 2

RS

Leu

25%
Azp
2

300

(258)

POTIUSO/ 33362

JP 2004-500808 A 2004.1.15



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

WO 01/41288

Val

Fhe

Fhe
Val

Tyr

e Ala

Ile

Fhe

> 34

Trp
Low
Mat

Leu

Len Z

24

- 323
FRT
Homo szapiens

Clua

Ehe 7

val

ile

2 Leu

The
Gly
Wal
Liys

Val

a val

miss_feature
» Ineyte 1D

No:

Val

Glu I

Lau
Ary
Asp
SGly

Ero

Leu
o

Arg

Ala

Pro
Gly
Len

Gln

* Ala

747200%9CUL

Cla

Thr
Lau

Ile

ser
Thr
hla
Pro
Leu
Thr

Ala

Hisg
Met
Ile
Lys

Val

gar

His

Ala

His
val
Gln
Met
Bsn
Thr
Lau
Ire
Met
His
Val

Ly

113
Bey
130
Ala
145
Ala
160
Sat
175
Sly
140
Lew
245
hla
220

215
Sar
250
Lew
285
Leu
280
Ser
Z9%
Tyr
1o
Lau
325
Meat
240

Val

val
REla
His

Asp

val
cys
Arg
Leu
RBrg
Leu
FPhe

Ser

Laa
Phe
Leu

Lys

P

Tle

Ala
Cln

Hisg

Val

Ala G

Tax
Tyr
Gly
Rla

o
TYE
Ary

Glu

His
Gly
hen
HeL
hlz
fer
Leu
Tyr

Thr

Arg

ys

120
Leu
135
Len
1540
val
165
Ala
1en
His
195
fex
210
Ser
235
hrg
240
Thr
255
Fhe
270
Rl
285
val
3ou
Bul
315

1 Leu

33

135
Leu
150

g

155
clu
1BC
Ty

(259)

POTIUSO/ 33362

JP 2004-500808 A 2004.1.15



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

WO 01/41288

sor Tyr
Lys Val Gly
Leu Tle
Erg Aty Val
Leu Gln Lew
15

299
FRT

AA KA
[ORVRTR

220>

val
Sar
e
Len

ket

Tl

TR

185
Ty
290
Thr
215
Sex
210
Thr
245
Ary
260
Val
275
Th
290
Ery
e
Leu
320

Eeme saplens

<221 misc_Foavurs

<25

<400 3%
Mzt Glu Leu

otn

Gly

val
Azt
Thr
Cys

Ser

Zar
Het
Leu
Hixs
Met
Sev

Phe

Gly

Ile

Ll

Pro

Tty A

Cys

Val

JECIFE

hen

ser

Ser

Zer
Ser
Cys
Tyr
Thr

Val

cly
1ms

Lou

Incyte TO Nos

Arg

7472010001

AnD

Cys

Ary

Frao

Lvs
Tie

Gly

ile

Tyx

190
Lens

Asn

259
cys
265
Ile
2380
Asp
29%

3lo

265
ser

2R/48

Thr
Thr

val

Len
Gla

Fhe

Asn

Cly

vzl ?

Sar
Tyr

Arxd

Leu
Fer
Ala

Ala

ela

Thr

Phe
Asn

Thx

val 7,

Pro

Leu

Fha
Thr

Asn

Fro
Val

Thr

SGln
Len
Ala

clo

Ser
Ile

Asp

Gin T

Len
Hat
Thr
nep

Thz

sar
T
Pro
Asn

Lys

185

Pae
24

Aep

(260)

POTIUSO/ 33362

JP 2004-500808 A 2004.1.15



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

WU 01741288
75
Asp Lys Leu Alg Leun
230
CA10x 38
«21k> 367
<212>= ERT

<213> Homo saplens

<230
<221 mizmc_Ceacure
<223» Incyte TR No:

=dCd> 38

Eat

Glu Thr Gily Asn
Leu &ov Gln Thr
Leu Bhe val Tyr
Ile Thr Val Thr
Leu Lou Arg hsn
‘Thr Bla Pre Lys
Ila Ser Tyr Gln
Te Sly Gly AWZ
Bxyg Leu Tle Ala
Run Thr Glu Leu
Gly Phe Yal His
Pro Phe Tys Ely

Pro Sln Val Leu

r
-
o
i

Pre Leu Lys
Pha leuw Leu Leu
Ser Ris Pro Gly

Tar Uis Ile Jle
245
Lewa 'yve Ala Arg
280
Ber Ila Gly His
275
Tyr Thr Leu Arg
282

s Gly Arg His Arg

305

<310= 37

=Z11> 314

<212» FRT

213> Homo sapiens

«Q20x
231> mise_feature
«223» Inueyle ID No:

=400= 37

280

Ely Lyg Thr Lew Lys
255

747z01100)

Leu
Avi

1le

Hat
Gly

Met

Ser

Met f

Glu

Asn

Lanz

Thr
Gla
Thr
Asp
nla
L1
oys
val

Rer

Ala

1 Vgl

Fhe

Gin

Val

Trp Val
Leu GIn

Thr val

val Leu
Val Asp
Ket Gly
The Fhe
aryg Fro
Gly Leu
val Cin
1le Leu
Ala Cys
Sor 2ly
TYE Lou
Arg Arg
Far Met
Ihr Pro
bat 'Thr

Asp Met

7472412CcDl

Glo I

100
Teu
115
Lew
130
val
145
Leu
180
Asp
175
Lhr
190
“eu
208

rha &

220
Lys
233
Tie
250
Fhe
285
Pro
280
Sln
295

29048

Arg val Len Phe

Ala
Phe
Pro
Hat

Ala

Fhe
Lea
Asn
Thr
Cys
ser
Phe

Wal

Lau
Ala
Val
Mer
Lew

Ala

Val Phe
Fhe Lan
Ile Leu
Ero Met

Fhe Ser

Mabt Leu

Tyr Cys AsS

Ser Leu

Val val

val met

Sar Thr

285

200

(261)
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Mat

1
G1ly
Fhe
Ila
Ile
Tar

Vai

Leun
Thr

Len

a=p
ile
ser

Ty

Phe I

Thyr

Phe
ALG
Thr
Ser
Ile
Tyr
Leu
Rla
Axg

Gly

TR

Aun £

val
Ile

Phe

PRT
<213> Homo sapiens

<22

<221
773>

<400

Met
GL;
Pl
Ile
Phe
val

Thr

Gy

Len

33

Arg
Ser
Pro
Ala

Lou

Val

P L]

Leu

Eroe
His
VY
1le

Il=

AED
Sar
Ile
ile

ot

a Fro

Tyr

230

305

mize_featuxe
Tnoyte 1D

No:

cly

L Glu

Iie
<ys

Ela

Lys
Thr
Ala
Ala
Thr
Axy

Val

Cys
Val

Mat

Ile
Glu
ser
Lys
Val
Pro
Val
T.euw

Arg

His

Lys

Leu

val
Leu
Tvr
Ary

Met

F472014CD]

Leu

Pro

Leu

Zer

Leaw &

Met

Thy

Arg
hEp
™

Tar

Ve
Gln
Ile

Axy

i 1nr

Ile

i Ala

Ala
ser
Thr
Asn

Gln

Fro
Gln
Wal
Arg
Val
Asn

oK

Val
205
Ccys
220
Tcp
235
I1le
25¢
Sor
265
val
284
Gly
235
Thy
410

Thr
Ala
Hig
Val
The

His

Fho

™vE

Glu
Pra
Gly
=la

Ile

Lem

tial.

< Pae

T
Asn

Ile

Ser

Tyr

Phe
Lau
Asny
Thx
Cys
Ser

Tyr

Val
Fhe
Leu
Pxe
Fhe
Pre

Fhe

1le
ne
Leu
Pra
Tyr
:1u

The

Fen
Tl
Ala
Het
Phr
Thr
Fha

Ala

Met

Gly

= Bref

Leu
Ala

L

Val
Thr

The

165
asp
180

A ARSI

19%
Ala
210
wal
22%
Thr
240

385
Lys
270
Lau
285
Gly
300
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Ala Ph2 Gly Asn Thr
Asp Arg Tvr Val Ala
Mat Ser His Arg Cys
Ile Pra His Phe His
Leu Ile Pho Cys Rla
Asp Gio Fro Val Ley
Clu Iie Thr val Mat
Pha Sar Cves Ile Jle
Lew Lys ile Pro sex
230
Cys Cly Ser His Leu
Ber Tyr val Tyr Fhe
286Q
Gln Ile Kla Thr Ile
273
Pro Phe Ile Tyr Ser
254
Ala Lys Leu Met His
305
<2102 3%
«<21l» 35%
<212 PRT
«213> Homo sepiens
«220>
<2Z2l> misc feature
<223 Incyte 1D No:

<4G0> 29
Met Fhe Lys Ala Ile
1 El

Low Asp Lvs Leuw val
Agn Leu Thr &Gly Ile
Az Pro Glu Leu Gln
Tyr Leu Val The Val
Zer Ser Asp Ser Eis
Asn Leu Cys Trp Ala
Lys M=t Ile Val Asp
%ia Gly Cys Len Thr
Ile Glu Asp Met Leu
3la Ile Cys His Fre
Lzu @ly ¥Yal Phe Leu
Asp Sex Gln Leu fis

Lys Asn val Glu Ils

Thy
Tle
Ala
Thr
Gln
Iie
Len

aArd

Leu
G
ser
Ala
val
Pro
Tyr
hry

Meat

Y
AsK
Lew
Lew
Wal
Ser
cly
Tyx
Gly
Val
Len
Thr
Asn

Lys

7472020001

Leu Gly His

val
Ser
Iro
Leu
Lew
hep
Mot
Gln
Leu
Leu
Val
Sax

Eex

Arg
Glu
Val
nre
His
Il=
Sln
et
Thr
Hiz
Lau
Trp

ASN

Cys
Phe
Lewx
S
Thy

Gly

Sex
val
Tyr
Val
Ila
Fhe

Lau

Val
Lys

Lys

Pro

Leu

Pra

Leu

Pra

rFhe

His
Phe
Mek
]
Ser
Val

Yal

Ala
Bis

Val

His

Ser

Jle
Lys
Phi
TvY
Thr

Mot

Ala

TYY

Leu

Leu

Phre

H

i

is

le

Leu

£

la

Tyr

Thr

Pro

Lys

Lys

Thr

G

1y

Sar

Phe

A

W

Lo

AFD

g

» Tl

ia
al

eu

i

Mer

ile

Sar

Tar

Mat T

Il=
Fhe
Gly

wal

Gln

Rzp

Glua

Leu

Leu

T.en 3

Fhe

Het

Fho

Ala

ys

L Leu

cly

Pro
Sor

Ser

Arg Fae

Asn

Ser

& Thr

270

Lew
3400

185
Leu
210
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Len Asn Lea:

Ala Cys fer Asp Ser Val Ile asn

213

20

Tyr Leu Bsp Ser Ile Met Phe Gly Phe Leu Pro

230

235

Tyr 2la Asn Asn Val Fro Ser Ila

2£5

250

ger Ser Asp AXg Lys Ser Lys Ala Phe Sex Thr

Leu His Pre

<210x 40
<211> 336
<212> DHA
<213> Eomo

230>

261

Va2l Cys Leu Fhe Tyr Gly Thr

279

2b5

280

Ala Vel Ser Pre Pre Pro Arg Asn

200

24%

Tyr &la val Val Thr Preo Met Leu

ins

310

Arvg Asn Arg Asp lle Glo Sexy Ala

220

325

thr vel Glu Ser His Asp Leu Leu

335

Fhe Ser Cys Val Gly 3

350

sapiens

<221> misea_feature
& 1Y Ko: 104341CES

<223> Incyt

<GB0 48

atggagataz
aaccoboage
atggggaata
cacethtee
angangeby
cagatgtact
atcgmccgge
zatErgoctge
grgctactka
gacacaeaga
atygactgaga
cgaateabgy
acctgiggel
rttaguoace
gtagtgacac
ggtttgaags

~210> 41
=211> 3365
<212x DHA
213> Homa

220>
<321> misc_;
v223> Incyt.

“400> Al

atggaccago
crgetoctygy
etgogogadsd
goaghagasae
goccgcaaga
cgyctgeads
angLaceggy
gtgaagatca
gaggegetagy

agaactacay
Fgcagasace
tgcteataat
toagcaastt
Lyaatkttot
tecttatage
tagtygoeat
toatactakbt
TgtetogeLt
Qignyctaan
ccktagetgt
toactytigel
ceoanetene
tgtocatgta
coatgotegasn
azttacaga

saplens

featurs
2 T Mo

cagaguecce

negegganes
cccecaagaq
FUctoggoet
agIacgLeat
coaagoygali
gEeCogonga

Cageagoasc
tekoltegeo
ceoggacate
greLtLraty
atragaygaca
shhbgugaac
falats [ LR cile)
gygttottge
stektttotgh
goebetoctge
cakrgtyacs
cagratoooe
tgoagtagen
cteagtygtt
aratttoate
cagaatLTac

14994 08CEL

crygeotoaage

Jetguoceng
qgcgysegeg

]
asagetgeas
caccaagchg
agageLLgay

340
lu Lys Gly
355

Lcaggettea
atcttootea
cacteotgace
gataczetget
saggttatet
ackbgacaqet
Lhacvaclatg
agsarcrens
gootolecaca
tecgacacat
coctteekgt
cotgoagoog
tthtetaty
gagacedyy
tacagectrys
2qqtas

ACYYGIC L
caagagragc

. atareatosy

ttctacggea
cgoyacgryy
acgctgotot
actegautga
ctecatocgogo
CegyGHTged

I2MR

Ser Ile Fhe
Ile ser 3ly
Leu Arg Ilz
Cys Gly Ser
val

GIy Val Val

Len Trp Arg
ger Gln asp

Gln Pro His

testegLggy
Lcatgtacck
coagyoteca
Teacaacage
cobalytagg
azctgotggc
atgtgullal
acetacatio
tcattaagra
cohocagoca
gtatcatott
ggaagtggas
ggagtstrat
tagcoscagt
ggaacazaga

goeotagogyt
ot

guoyasiggs

QUGAICTEYC

cigegeaget
=

cogagagege
egoggegete

(264)

POTIUSO/ 33362

Ile
225
Tla
240
Ser
255
His
270

cetobelics 60
yckogotgeg 120
cacoootatg 1870
catagrigoet 2470
crtgeoukgges 300
cictabgges 360
geaazcacqg 47
cotgtboogs 480
ctttttolgt 540
gatggtgeta 600
cLoctaccty 66l
gycothotor 720
ttatgtetat 780
tatglacacs 340
tatgaagady 300

ygocagagay 60
crgreacaay
gegegoggan
cotgragoty 249
ceadgyagedy 3ol
gtacaagaay 360
cgocaogatas 4270
cgccecygag 4810
ggreacyas 541
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acEbicascs
Tagggecagy
dUggygnRRge
Yagegge
[els T SOVEERRT |
geggangags
godgcgagtg
ctecrgotyy
cogeagLysg
trctbreggg
cegbtogege
cagetggags
cttttoatea
gascLgeyca
FOCYAFEAGE
agIaaaaagy
agetbecaga
acogoggety
uplgckcacoa
CYCCaAThLIY
gyacagysac
pagyacatey
Ligctgtact
Theccggage
taq

gyoagbicke
gcaatyackn

'gacgegghot

gucctocbse
Tydcogragt
cagtasatdy
tgeccanckgs
ggactgcaaa
caguclLghbga
coagaacote
gaagacoota
gototoggee
agacacgyon
ggylaccort
coagesatbo
ceaatlaact
cagtgtggoe
qt::ctccct
agtgrotgay
FeEgIILas
coootgtgoa
gtoga

wiles
<211

406> 43

catgocatse
caarcancay
tggheotacag
tectpogoge
gogacntyget
ggeeclicen
geayctocat
tgogaatgag

gentottoog
CHYgeAL TGy
tglactaigy
COgUCRcIcg
tgecygoagat
tgecggaqon
GFogegugdgt
Taceacg ey
coyagyigcy
atgagdaggag
tgtyctiogs
Leyghegaga
coagoytiot
atotgogooy
aactgyagca
agctyccgyy
agttzctoge
goggouttyg
epegoktoch
actgcatagt
agggargece
aagagoeaga
gocckghacga
tyacgaLgoa
gyrgebgooa
agadgaagaa
aaggcaccac
acccactgty
googagutel
acaagaggot
gcagggtgoa
Tygg ratdet
cogecsccat
couteoagbot
agagagcaaa
coanygaant
gteaasgtes
Lttgoggaaac
ceokgyocacy
toweosocad
coetiysana
aggecacctac
CEACAGCCCT
grttaggaaty
a thagus
aagcatgacce
ctrakttong

fapiens

mise_foature
Incyte ID Mo

coagoctags
tretgttetc
ctoggtocty
grtgrgcgly
CTLURGSCTY
cgacotooly
cttectgaty
coanctgagy

cagcgacgag
caagaccaty
coagzlygac
cageckggal
gehgyecTas
YIYYHICEoe
gelaggegos
[sls alelv otels Tele]
cggetkcton
quTcgaganr
gooottagty
cobyincgoge
gagotoggoet
aatgganege
actagagetk
oybgetggag
ggcackgtes
gacacteoty
cleeggacty
LLCAGAGCHL
cgyagryyea
gyaggacgas
gacgeaggag
groaglecys
o tgyacad
gaaygagootn
Amaacancty
ceatoctgage
tlotyagyece
cagrgagyey
gacggtoagy
togyragage
ggtgacctac
gaoctorgty
gacggatetg
caretegace
ctgtogagag
tEL tageen
tecagacay
CoCCRECACT
caceoaoodin
clgggagsan
cagaactaty
agaccatcoc
sy dagacta
acatpgtggy
cLggtttcta

3168532CB1

Loceantaoec
cogtybooty
geotygsegyge
cackbcgotay
tegetgocey
tgueagacga
cloatoaacy
cggeCcay oy

SRCITG G CLERC
goggccaaaa
ttogestict
gacctgaico
Concagegan
gaggecgege
clyctgagea
ceogggagge
gacaaggaca
goabarcgot
“ocbggatog
acylocaaga
cogy bageey
gagggoygLoc
cgtggctocca
acogagg=ca
taccbyctgg
chlgggyacy
ctgagegeqgy
grgasyoady
ccagagqtga
gagggagayy
gacgogboty
ttekbgroge
Cheint DGO
qugaagoygc
coagooctaoo
agectaacgs
ctgaggycay
goachoogta
gtacage iy
coegese Lo
ctgtgtgeng
gagetgagey
gtecatracac
TToCgagget
aacggcecat
agagyoeogea
goccaggace
aclecaccca
sooCaaytoa
artaaccckt
coeacataga
rgaggotaty
ruts el Radic)
tgagecageee
Liacarcctgy

&

actoeggeac
actaccgacc
tcocooroan
tgagcgtgta
riegtereke
cgagogoeat
Lygacrgels
tggogaguct

3347

gyecge tgac
agatcotgha
toatguaocty
tygaccagly
wgrotobtoat
cCrgoacasa
agygcgehget
tgcagoacad
agaagaagta
tcgugasagga
Eotgoaccgh
ceaccacyte
angggeccag
Eeggacqeay
aaytycagac
cctaccaghe
aggacggcag
CoeAgogea
ageggatyog
aggcoctgey
cegagadgyge
agececraacla
Tgegooange
tggacaluge
tgatcagotyg
Eroaggocan
ttottoatoo
kgteccactg
coocrgcach
Egctgagbga
cigacoeeca
coaceetyda
ccoctgoageca
ageagtcach
acceagogek
CTHILYgea
tccaaggnca
facaggeaty
cgecoatote
acikoctete
caafaalyas
cackgocclaa
coragatag
goccamgeas
agacadcgca

gatgtragee
taccoa:
cgegetages
catgtygtaac
cractangoa
cthocagaty
cgcegecals
gerotgeety

o
a

(265)
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cdtggtygeto
oot s e
cHgegayoty
Locogaccygc
o LgIacFge
coeckoogag
Yyeooacggee
aetghigttoo
LtLobacnag
gaacgagacy
gokgogocag
aglgtacctg
JLhguagege
gagageaghte
getyrrtete
catagaceag
ggtgceoagy
agseactiy
cgacatcgag
aiggggcag
caaagdycte
cocactggag
cobgtgoegg
kglicrgayc
cagattggth
colgggtage
actctttecag
caaactocok
gacggayctg

10
(131
720
780
840
E1viil
S50
1020
1080
1140
1206
1260
1320
1380
1440
1500
1560
1620
1680
1740
1300
1860
924

JygocTagoe A

qegagegote

Loboageagn
ccaggaatqe
Aacagyagoth
gyacggocas
gageadydtag
ggagoatatt
Lgagaggeos
tcoacacstyg
CEgagacccl
agegagaget

tocecoatobg

geagtbozoe
acaygegtes

s gt
acagLasart

taraaktacag

aacagctact
ctgcacbtyg
ctetggatet
ctaycgueca
ckgoaceact
aacatgbacy
atgeacocge
ygegtatoay

60

120
180
240
300

429
480
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vyckoatcot
accggyacc L
guckmozgce
tggkotacte
agcdyaedacy
Leghgoeoota
coagogTyes
gegocaacty
cectgogoay
cygogotoge
coatgtecoo
cocaacyctt
crttggaccte
caygycecay
CEoan

<210x 43
211> 2124
«212> [MA
«213> Hamoe

<220

c2Zls misc_
4223 Incyte I Wo:

<400 43

grcrtacete
caacatgagt
coctaagyyoet
cacatatgot
gagacctggc
gatgagegge
wlygueaalyg
gagttcctge
avclacioey
Togcaaggtar
Cocotatost
gyooaagaage
gooctgoctyg
Lteatogtgy
agcgtggoea
gtauggegoe
cagdgeaade
acggyceleg
gtgargagst
ctgtggtuct
tacegyyoty
gagtoagacy
tooobtgoast
atcteoegeee
aagatgcaat
tgggregocy
gccskggogn
ttegoggangg
ctgoggoaat
cogogoogern
ttegesotga
deragabogage
agegooeage
cecgyostga
ageaceagaa
gactogrtuyg

<A1 0= 44
94z
ONA
Homo

ggtgtttgee
cgayggtyege
cotogtgety
greyggcega
gaagaceqtg
Caacagcacy
tgonagogat
cytyctggac
cetgggeact
geaateogaa
aggattocge
ckocattctyg
Toggtggcas
ggaaggeagt

sapiens

Feature

ctancagrak
Lhtycaggyga
avascgetgh
egtyytcece
tocaaggady
ggcrgcctgy
cetgyugeal
tgtgtacych
tgatacagul
rogtgrecas
accaccdcat
aggeggtgea
cogtbguyctg
ctgagategy
tgguegtgat
agycegacca
GUoHaToane
Lgaccaccal
tcagcagoct
cocgtggecea
acetoaaage
atgagacoag
abyyciatygg
ThYagoedaq
acctgcaqggt
weeegetqoe
acctggtgct
acycaccact
cogoegtaga
geocogggoe
cogetttega
cexpeageane
ggagoacagg
Fogegreary
gottectgag
gekueogogte

saplens

gtgccegecg
clLatygtEteg
ctygeegage
ghkottokgga
cyocho by
ctygogytol
cycgtaoyag
cegotggtat
cogeacog
aggtoogenyg
crototgaacs

goigchggaa

3291233081

tagaatggca
acaklcgaag
cgeoagagag
agealoctrg
atgccavags
cagrgoagty
ccteagegth
cgegyasace
foeld tateiat- T
ctretacace
gtggatgyte
cacagtceaty
geacgacano
cotggaetit
ctgoarages
cogogootbe
catoqgabdys
agtcttoawc
gogggecgac
gascotgetg
Tt cogggad
cotiggazgge
aggtuatitl
cetyooueag
ccogooecacg
cgrebtoety
gootgaoggy
gheoogogeq
CAroggecey
cggocooogo
LETAgCea
cgacdyadca
gecacgacen
gggcyagecy
LEagoeates
cltayg

cacyegkgoa
agagetboay
castgggett
carlgguegoey
Tygutaacet
acgggclbgct
gugtgebgat
actackbbay
CoagEAcers
kcaccauega
cacgtuceat
gaysgbacac
geazcyCaga
atggetbokbt

akcazakcke
Lgtagegeke
yasgtoacty
ageoaceagg
cgcctgecag
ggetugorygg
queygccasge
cacatgcotaa
caceeogacth
croacactag
cgctggecty
gytatctgga
agcgageget
yaogtetget
atocgooetet
acogtaecca
Lepgagacag
Lacgactygss
goctsagags
ckgeotgtgt
aagigratgy
ggcatcices
ghgycoohay
cketacceas
oggogetiect
cegegetayg
coogagoggs
cgcegzeach
cugIgagoee
Lecgeotony
caggeco by
garscagyay
totgogeact
gymgggstge
yagkectogy

34/48

cagygoocteg
cgacgaycty
aakgoegoon
ceCLgacged
cfeatontc
UCYYRICRAEG
ggtgatggty
ogoogaggyc
guctasaac
cgecaccagg
tgogotgion
Aacangaaggt
agagracaaa
taaactyiga

gacacgtete
gecaktoctece
agtgecsact
agtgaggget
ctocggtota
ratgtggggg
ayaagaagty
atgtogcegt
Logaybguaa
Gragetgeet
teaactacey
tggrgtasrt
totacacoea
tectgetget

toeagacgot g

veatoghogot
crasaacate
terbgygasll
cotggatgge
teelebtggge
teatgygoe
cggaccEggh
ataggatyyc
Tgoggeectl
Cocacgacga
gotoogygoaa
cacgegaoag
CHETEYAgay
gogactegao
cotogetget
GCOYCaaes
ageLocagas
cgeacgoegy
gogeageyyy
gotacgocae

a

(266)

POTIUSO/ 33362

cgttgooget
tqyaaaggoa
ctggeggegy
acgragagec
crgocogrgat
crggtgycgy
ctgerggocy
ticcgraaca
dydacgegyy
coggatgooy
ghuccegact
gguctgggea
gtgtggaagec
gracgeagay

azbttaaakit
atoceocaagla
Jueacescea
gougotooct
caccatgagh

cotetecory

gaageestny
gocooatsges
tgagugbets
ctatgtaaca
getgageaan
catcctybey
tggckgeoge
gytgggegge
gecgtgsag
gyagkgacged
Cotgoagace
cestgtgoty
actorgegty
ctgeqgacegs
CARcgATyag
giiggagoge
canytatgay
geadggaggac
tgeggacgLg
ggacctgtoe
cctcetaggyee
celyctaleg
coccggoaga
geougacgeo
CgggLcoTLe
goaescaans
ctctekgogo
cggeageags
gorgeactaey

540
800
660
T30
780
540
900
860
1020
1080
1140
1200
1269
1320
1325

Ge
120
180
240
o0
360
420
480
5S40
600
aGo
i
TED
540
You
a&n
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1630
iBEG
1740
1800
1860
1520
1984
2098
2150
2124

JP 2004-500808 A 2004.1.15



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

(267) JP 2004-500808 A 2004.1.15

WO 01/41288 POTIUSO/ 33362

<220»
<22)> mico_feature .
<222> Incyts ID Mo: J472001CE1L

<400x 44

atggaaagxza tcaacagoac aatgbbtgact gegbbbates tgacagyaat toogtateooa 60
ctcagyotaa gacactctt tttegtgroe tkkbttbctaa toracatoct gactcagoty 120
ggazacctys thattttaat cactgrtotgy gcagacccas gyeroecatge ccogosocaty 180
tacatchiic bLggtghttet cteaglcabt gatastgageoa toboctoval cattgtocct 249
cguctoatya bgasctteac tttagytygbe cacttygtgy cbgbgttget 300
caxcbotatt totatcactt cotgggoage - tockokarac cctaatggeos 360
tatgacagyt acelygcaat aighcagede crgogetacs crgtgctcat gactgotaag 439
cLyagegect TYCUTHlgue bguadentdy alggdagqydat SCatetatgd ggotatacay 480
goeakcciam ccttbcogeoct gecckactgt gggcocasnts aggtogatts chtattotgt 540
gacakcocty caghattgay actggoongt gobtgacacas cagtcaacga gotagtgzag 670
titgtagaca ttggggtgor gyctgccagt tgottotceo tgatectoot ctoctacata 660
cagabeatic aggefaloct gayaatooal acagetyaly gyegyegeoy gaotittiea 720
acttgtgmag coeatghaac cubggteace gtgtastaky tgecctgtge citoatotas 780
ctgaggoely aaaccaacag cococtagat Jggucagolq coctagtcooec cacggocake 840
actectitor toaaccocct Lahctacact ctgoggaacc aagagatdas gorvggoootg 900
A2BAgAALEC toaffaadgese A3yaadiedy agtgagghit ga 94z

210> 45

211~ 1157

<212 DWA

<2177 Home sapiens

<

<220
«221> nisc_feature
<223 Ingyte ID Wo: F472003CHL

<490 4%

alyracaceyg tygctacgic sggaccocaas goghtectggy gggcecogge caacgoctce 60
ggctgecogg gohghgycge cAacdcstay gasggoccay hacctteogao gouggocgtg 120
gacgertags bogtgoeact cttcttogey peogotpatge toclguncct gatggggoaac 140
toootggtoa totacghoat cLycogocas aagotgatyc ggaccdgbyac caacttctas 240
atcgocaace tggoggeocac ggacgtgace ticclectgt gokgogteoe chbtcacggee 300
ckgotgrace egetgocagg cbagytgoty ggogactioa tgbgeaagto cgtoasctac 380
atcragoagy totcggraeas goocacghgb goeasctotga cogccabgag tgtggacage 420
tggracgiga cggtgbters grrgogedgcs CLYCaccgos gracdococy corggcgeky 480
qelgteagon toeagrately gacagaebel geguoagtgt otyegooggr gotogeeaty 540
cavrgeckgt cacoogyace gogeogeckas lycaglgagy coklucceag cogugeeckyg 8LI
gagegegoot toqoactaia caacctgoty gogntgtace tgotgocgot gebogocacs €80
tgegestget atgogycoat gotgogocas otgggecqyyd togecghbgog coacgagoce 720
googatagoy Ccoctgaagy geagdtgoty geagadgeqod Caggegocygs goegggecang T8I
gteokegegae togtygeogge cobggteocty ctottegeeg cotoctggge cecccatocay 84170
ctghtectgg Lgckgoagyge gebtggueese goggyrhoct ggoacceacg caygoiacgoe 200
gocrangeye thaagae:s gyctcaonge atygtoctacs geoansteege getgaacncg 961
ctyctctacg colbootggg ctogeoackic cgacaggcet tocgoogegh chbgoocectge 1024
gogeegegos grootagany coooogorgy coogyecoot cggacecoge ageoccacan 0340
geggagotyge tocgooiqyy ghaccacsay goocaayora gggegoadss gocaggaags 1144
aglgggcetgy cogogrgegy gotgtoogtc chtgogogagg acaacgorcs tototga 1137

0

=210 26

211> 1110

<212> DNA

<213» Homo saplecs

=230
<221> misc_fearure
23> Ineyte TR Mo: 7472004CB1

<4 30> 4G

anggerecsa etggtttgay titesilgase glgsalsygta cagetylgoe cacascacoa 60
gragcathha agagoctaza gttgectboth cagatoacoe tthotgotat aatgatatkc 120
arntotytiby fgtetttrct bgggasst by athgibtooe Leatugthbta coaasanget 180
goaatgamgt catcobooth gecagectan abtbrtgeage catgrbgoebt 240

3548



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

WO 01/41288

gragkgctga
aaattoebnt
arcetgoton
aaccoartatsa
titoctillag
trtgggtaca
Cictteoatac
cacasbgoot
chgggtctoa
cgtgoctbea
accacttaca
gagattagca
Lagtactggs
aagrtEtege
ghyigtgggn

=210>
<211
<213
=213
220>
<221>
=223

400>

47
aR2
Dtk
Homo

misa_
Incye

47

atggectatn
dgggaggttat

atooagg:

i

atcobgrygaca
gtgaccttkbo
Fatygoeasca
trekcraccth
atctacctta
grtgteacte
geretgaaga

=<210>
<311
<212=
<213»
<Z20>
221>
<223>

=400>

48
519
DA
Homo

misc,
Incyt

48

atgtacctgg
cacctocaca
gtgkctacea
ratygoagacht
ctoctgacky
gtcattatga
ctatatTets
atccorcatt
attantgasa

=230z
<21lx
w22
<213>

45
hE3
DA
liomo

mise_

=4
Incyne ID Wa:

43

acatgeoctt tgoectigyla
glagggtatc Lgotatgttl
teattagcat agataggtte
gaqonaagqyt tobgattgea
Ttgtabyaas cooocganctg
caaccastor agyoiaccay
ccktoctgge aatactgtac
traggatceeca tagetaccot
tgagtcetgca qagaccttte
cCactAtbCLT (ACUCCLCTLE
geetbgrgge aacatteagt
cctggetact gtugoctotac
ggattasgas attooatgat
agragoleee bggtoacaca
aacakcggac guigotgtoa

saplens

feature

2 ID Mo

747568TCTL

aragulacct ygraaratal
gracagtoot tgtgyotgaa
coctgacett cogooigoeos
TeecegaagT attygagacty

ogacatogg ggbags

gec

Taygtaaslgr capovigaay
olggrtcooa cobaategby
ggactggctc caaagyocen

cattastga

ggata

sapiens

faaturs

e 10 No:

cocecteats
aggecaggay

748302%CTL

tcacocytgct mgygaacchy
scococasgba ctiertecke
cigtrocaaa gatgetggtg
geatcasona gatgoyoton
tgatggecta lLgaccggkbt
actocotgget ctgtggacktg
tgttacaaag cataatggoa
ctttctgbga acttaatcay
Tgatgatgaa ttitacaadht

sapiens

foatur

T4TTIIICTE

actattetta
Ltotggttat
chrtatbatag
gtttetbogy
capatacoly
gottakgtga
tealttratyg
gaaggtatat
cagatgagca
gotgtctzca
aagecaskztt
tacctoaagt
grtrgootgy
aagugacgga

cagooootgo
gottggatoy
tacogrtgyye
goaegtygery
gcecaghtgst
Btacyeases
gtecacagtet
crggatgougy
ratacactga
gatytasala

ctcatcatoc
tocaacolgh
aucalocaga
tttatactet
gtggocatot
ctggttetgn
rtgeagabys
gicatccarc
aegetgety

36/48

ctaccodaty
tigrgataga
tecagaggeoa
cascttectl
ceegagotee
Ertrgarltto
geatastoaa
guetoagoca
tLgacstogg
ftgtoctgoty
actateagea
ctgrattgaa
acatyatgoo
tacgtecbag

grtasnaagt
aoggetocat
ccazbcaggt
acacazectyt
teatgbtaat
ctgabyggag
actakgbeoo
cagcggctyt
ggamccagga
ac

tggotacaat
cobttgcaga
cacagagoay
trgtagtgtt
gkcaccocet
tgteoctggat
cobkbctgnac
tlycclgtre

(268)

POTIUSO/ 33362

gatttttgoy
BUgRgTaATLT
gygataageta
Etgigtaget
reagtgtg by
Letecatbbet
cacecottogy
gdyscageasa
ctttRaaiaca
ggcaocakte
caactttbly
recgotgale
Laagtootba
tgorgtotal

gereatgaat
geatgugtet
agattachrt
caakgagate
tetgeloteg
gegoaggges

200
369
420
480
540
600
660
720
780
/a0
200
560
1020
1980
1110

14

1240
180
240
360
260

gttkEtacast
agtgazgtct

cEcagactan
cateotagtitt
agtratcacs
Jgacagotta
guaclacaca
edtgagoats
agaaLigaza
cgatactbel

430
sS40
¥4

[

120
k)
40
300
360

420
519
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cecatytact
gtreecaaqy
CTYHACACRYR
atggcoctakg
ccbeaechot
atgoscagbt
ttekbubtgace
tteatatabt
tactataaaa
ttekoccaceh
atgbaockgy

tag

<210
211>
©212>
<213>

<220=
<22L>
223>

400>

10
211
DNA
Homo

LeLiceTet
CgaTtotyga
CHLELLLELT
gotgottigt
gtgicttett
ggattgtgtt
coetekragol
togatagbac
ttgkoooota
atggeolotga
cricagecgt

sapiens

misc_fearture

Iineyte ID Ne:

50

gguctyagtt
tectgttece
ttgctoicag
Ltgatctoty
agaegcattat
ttgcaganagy
cactogottta
aclcactgdg
graggretea
gotocagoac
caactacach
attccactga
geateoottte
aaasagagaa
tetabagect
agtcatcctg

«210>
211>
w212
=213
<220
<221l=»
<I23>

A 00

51
EEE]
ORA
Home

mist_
Incyte ID No:

S

caggeocoag
cttacatoog
ecttokecae
cracchbacat
totacEceat

tgaags

w210
211
<Z12>
=213

<220
231>

3

<4

gage

52
£38
DNa
Home

mime_ e
Tneyte IR Na:

52

tatcotugoa
tgogaatatat
Ltctcaantt
otactoctot
ctectbbetyg
cltacctbcty
caatattgts
Lltictgtgg
tacgdteagt
cocacatcaat
gycgatoctt
gyggcaataq
tggytotata
gteottet
dagyascasg
a

capiens

feature

gacagocagt
catottgyoa
cugttottan
Gogaconass
crtecalacoe
oooytygaag

saplens

Teatur

caacckgtgn
tatgcagreg
ggroetitiy
agecalotgh
egbitrgeta
acagttaaca
totcaacett
targrotoyt
catiotaagyg
cotaggagti
dJteaccacec

74751 64CTE

HgsTTgacac
gtogreasag
Laccctacag
gicarfacceo
gaatgcatta
acagoratgg
atgtoooaca
decacagtoc
catiaftthith
Jagatteotyge
atcrohtatg
aaagcctbty
acatleabgt
gtgttctaca
gatgtagasaa

T473808CTL

agacgtgtoa
acagrggees
cacttygggca
acccgotact
accctyaztc
ctecatoceo

T4T2282CTL

tynyetyaca
cavagragag
geatgtatag
cgeeohlobge
tecttibteos
atcaccaaga
gootgkbcty
tbeetkecca
altokcakbeyt
getgt
cocaggaatg

BACOTICAGS
tagtygygaa
tgtattaktbt
ctaagatgect
cteoaactita
aatatgaceg
gggtebygtts
atactaccoy
ghtgatatten
tgttcactat
ctotcakbibt
gcactigtag
attteaages
teacaataat
atgcactgaa

raatgatarg
agatcegtbo
tggtgotect

co

cygcleaicla

ag

caoo

37/44

toggrtetean
TCATOLOLCR
anggratycrs
actaccoagt
LLgacong it
atgtggaaat
acagegreat
ttteagggat
cagatygyaa
tEratyganc
Jtgtgatage

actloaacky
cotggieaty
Lotoagteoat
ggtgaachtt
Lbtotboott
ttatgltget
cataatgazy
catygluoagly
coesttatty
coggaggagt:
ctctagbate
chtocecatete
cectTocage
coczatgotg
geagatgack

(:t[thCCtC
agcagocage
gtrotatgge
agggogotiy
cagnctyagy

(269)

POTIUSO/ 33362

cregyacacy
Lgtguyeige
ccrgactghy
cataglgaal
ggathecoay
ctoLaatith
castageata
cettbbgtet
gtataaagac
agteat byge
atcagtgatg

ceacktettos
atcttetraa
tigtettteoa
gibccagagy
atkbtbbgtaa
atctgrcuce
qobatgatas
Ligteaknot
acheLgrann
azktaccttay
ctbggratte
Ltgocegtog
avtactatgg
aatcctictaa
aggggRayge

HCCg[(:C:EG[
cgecygaagy
acoggeagert

gzhgoighot

asaccaggaca

L)

120
180
240
300
360
420
480
%40
500
660
BE3

911

(1]
120
180

300
33z
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agagecaga
agaactgoay
geacotgeke
cttocieteo
qattgtggac
grethortey
<cugylicgtg
tggcttctra
aqattgogtra

=210» 33
«211> 2739
<Z12> DA
=213 Roma

=230»

<221 mise
«223> Incyte ID No:

=400 53

tektttagat
ggaaatbect
clioaacaak
goyyacacth
Lgggaagtak

2216k 54
<211 291
<212 BNR
+213» Homo

=220>

antofcacay
ceegtactat
atcatteotgg
ascotgboot
atccagucte
acctttooeyg
gocatckgte
GEthiagtyt
caacttasct

sepiens

_featurs

geaeageiyt
aatttckbet
agcataatoc
ttctotbacy
aagagoobtet

saplens

<221 miss_ Ferarturs

=223> Incyte ID No:

<4 flr 54

atguagygtan
cttglytcak
casasagoat
gttacataca
agtatabttL

<218 55
<z2il» 402
=212 DRA
<213 Vomo

<220%

ceacatbtge
atggrktoat
trgguacaetya
tgtactataca
acteeaktgt

saplens

<221 misc_taature

<221 lacyte 10 MNos

=400> 55

Aaggatocaga
tgctgaggan
takgettotl
ceaagabgat
cacggatgle
coratgacty
aRoctobgTy

=210 56

639
DA
Hama

<221% iz

actgecagoco
coctecteate
cotetooaac
bytguacaty
thtostgate
Lrityragaee
crteitagnt

saplens

Leaturs

gtgtettaga
ELyggetgtt
cegheagohe
tggotyacar
atagtagack
catytatyga
acceestgea
ctibrtroct
gottemasya

7227372001

ARcaatitbgat
qtgac:c:cc
Lgtakt
ataaantry!

ceacelatgy

T4R1257CTL

catghgookyg
Lgetgmggot
trectocoat
geeaggaaas
Lacteoeoags

TLBHTICCTL

atocobogoty
agecegychyg
ctgtgclgyg
cygtogoata
cbiettgeat
alckgtogoo
coggtgtoct

attectgote
cotgtecaty
tgactocuat
cggttttgee
catcteottac
aagtetgons
ciaccaagte
tagecothitg
tgtggasats

tgcchtacaa
Locaactoscoo
Lgalyccata
thoctecatt
gloleacst

aktatagtte
gtackcaaga
ckbcgbtgtag
agtocasatc
ttgaaccoat

agctgtooct
tcagetotga
ctgacatouy
gegdagtoan
gtytagaaga
chetygracta
TTtoottags

38748

crgggastoo
tacctdgtea
ctocacagee
tetactacty
gtygggotgee
crtgatletga
atcatgagec
gactretcage
totaattect

atgacctget
czbottgeat
Ltoggtoooe
Cctgayggttt

ttgttoetet
Loaagtotge
tatccatett
agaatgaggd
taalltatac

gtecacgtab
ctoooaccte
tttoacckog
etettatgey
catgoboctyg
coagtonte
oL

(270)

POTIUSO/ 33362

cagatygatos 60
tggtgctgyy 129
coatghackt 150
tooocaagat 240
tgactoagal 300
tggeotatga 380
cacgactobyg 420
tycacaattt 480
thatgtga 538

toaaggatgt 6O
gttgtgarcas 120
trteccatote 180
catcateoagg 240

279

tottottatt EG

ageaggasga (20
ctgtaggaca 180
caazctibete 240
g 201

ctggbcacgy 60
cacaccocoaa 120
gocacggttc 180
gactyeotga 240
ackjtgatgg 100
grgaatocte 360
402
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«223» Incyte ID No: 74823%3CT1

~400> BB

guatcagagh
Ccotttangge
Lgggctgety
tgtggcaaca
totgganaca
actectiiee
cagtooteag
tlbctotetk
amgasagata
ALLLacacat
Ccaycrascaa

«219> 57
<zlix 1349
~212> ORA
«=2137 Home

<220>

gtoloctact
atteagreat
GLiLcCLtaa
atcagattaas
ctbctgtecaa
trogtatogt
AGHoaAGAcy
atpaeagege
pghtagttte
toaggaataa
tttreototkt

sApians

221> mise_feature

<=223> lpcyte LD No:

«408> 97

Cygeactaga
goacaacagy
yygtcctggs
agaaagaagc
Aragactgac
tteotgagoay
agoaggagot
Tgygacaagoy
azgattacgac
tegtylicaas
tyragetged
coaatgooke
concaraggy
ttEttoctgya
agegagatgy
Leacecacany
aguaagagda
qeTtnaecay
Loecagellyg
actccaccck
quitcasaggs
20gugttugy
gayygugbet

210> 58
2211 1567
«21%> DA
<213> Homo

220>

=221> misc_ =
<223> Tneyte IO Mo

407> 58

gagggacLye
grtgbcactatb
tgactyggaca
turEottikn
falalalal d dad - Vel
tgtatkbscty
tetoogt
cgeogtgaag

agugatataac
tygageagya
aggaaagaal
gobhzoooan
ctcmcagotg
asastataag
gyagagotta
gotgatecte
cchgoancag
JoaUCgLa
gegacagete
gecrgoctte
tycagggest
geagacagea

Grgeagtety
toagetohge
gycotgoban
ctottatgees
gggagtytyy
ctgaaggece

sapliens

Feature

getebantac
gataayglaca
ggaacaaags
Lelaaticte
tacetgtbgg
atgtttaaca
gogothotgy
aggeacatygt

dgcagraaty
rLotgadoRag
cicagtygky
tracttetbe
tgagttagca
artLTootas
saaagcollt
catctitacs
agtgtratac
gyacatcasa
ggutagtaaa

2829053C31

cagaaktato
aagggagsta
gaagagycee
Lobttooooy
gaggeliboc
azacataton
cactitghca
atggaancag
gaaaskgagyg
daagacctoe
cagcaggaga
cototguene
dygeccacea
ggagooteke
tgtgtgooca
goooogagaa
coetgn
tgtcasgony
Lyccgachiy
gagecteagh
ackygcagleg
acanaccecy
ttugagetga

JCARRIACRY

ggagrtooga
tggmobhTtt
ttgtgatuat
taytoatoge
ataakttage
caggcoragt
Acagbago bt
caatcs[gaq

eCa g

goatatgato
gruoratgca
calacaglygn
tgtgacaten
ctgotatooa
attigcataa
Ectacatygtd
tatytacqgo
agogtegtoa
gaggcEgLos
clracttar

cagrcaacaty
gagctogada
Lgcaaytoct
aggceagtlic
Hygocaanat
aggattatagg
Lonagabpas
Lgaaagagaa
acckeoalgt
ttebeacgeg
agnaggaget
ctgrcacros
cgacgeorya
agttctrttie
gtgagoeety
Lt

ractetgte
fgacatttgac
chgacttabs
ttaceczctge
cocattotag
cazatcagag
cagygoeayg

gquatgttcac
ttataatapy
thigigbgtlL
myeagtgate
tgotgeocgat

gttacattge
atcaattagc
tgacakLocy
ccccktbgat
ctagugboke
tetosaccat
cetectacek
coatcoboaac
coccantgeh
aasciacagg

aggaggaaas

CogRpotaa
taccoagoag
gaagagagly
qageccoaye
gastgasycgt
amakbctgata
Logandosgc
tgaggeoctg
qgttgtacegg
cacTgaggre
agtoacaget
caggaagdan
gggecttgag

= Ligagthtage

craatcogag
ataaaggaga
aactioctet
attadaalgg
gatTytega
redggaaggt
cageotonee

trottoteca
agraacastqg
gugacytoTt
aaaaatagan
tEvttogotg
trtyactygtca

! crcacaaact

catagoaacs

(271)

POTIUSO/ 33362

aatotgcaat
agroooatye
actgeectte
gatstbgtzot
cattggthog
cttgaggate
gyuiatigre
ttacteakta
aaascotata
qagTaagyy

gaagaaatgy
gagcagcasa
tatgascagg
gagaccatag
gadgadiacca
cagttobgay
attcatyage
Ttggaggaan
aaccagHTg
gagaaggagg
gtoettagug
totreceteg
ceticoaguy
cogagy b
tracatggaa
caaggoanta
aagttosgag
cageoootag
aggtgbotces
tyygsguact
aggeafayt
gagtggtada

caabgaatga
arackatuga
LUyt
aatrCteattn
gastbgouta
acegetgans
Tgekygrras
“gaccaaass

al

120
180
240
360
360
420
43t
G40
[
660
720
T8O
340

960

1n2c
1030
1140
1200
1789
1320
1370

a0

120
180
240
3an
3a0
420
400
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gaggoigaca
CaCactygac
caguaygagt
tgtggtghac
tacaagtgyy
tgrecttagygy

catgeagaay
cooctocacs
conAggrgea
gyentooect
cagtgtiatt
ayttieaasg
gaaymgglLe
ctygggectoe
ttatgaaagg
oohggagagt.
aszazaa

<210= 5%
€211 1321
= X13= DNA
<213 Homa

w220

ctgrtcattn
Eggaakttgcc
tacotbEgnEt
eTgeggaret
tocatoagos
gegttegtag
aggcagtyty
graghbgaacs
atgatotgeh
gicocteaqgoa
gtekgeaata
gggaasagag
tgaggbetaa
catgggoagh
gyrggatoos
Eggattctay
gcktagacca
ctatgtagtn

sapiens

=221 wieg_faoatuge

<323 Incyte ID Wo:

<40n- 59
cagacsgoty
scgegecett
woaagggoga
Thycagtgte
gogrogogac
chtatcoctot
HerASCLgT
cogtcagect
Fucygoggs
tgecctototyg
thtegaknng
skgttacttt
Tacagatcanc
racagatooy
Totocttelt
acttocaayea
ttgetaatto
agaaaacttt
traaaagaaa
cacckggoga
gcaccotgch
ggggrgatca
&

<210> &G

<210» TL1G
212> DRA
=213> Homa

w220

cOgyccgcRg
gogecageety
ccaccgacly
gotgetggge
tgecrtgookg
gutgetgyee
crretacgeg
ggagogoatg
gogugeagtg
cgtottotoy
cacactyatt
gaacticlly
aaaggcatca
cytgtecsag
catcatytag
agacetyghe
agroctanac
tEgotgerne
tgacTrytey
goigiggeat
thaszgaaast
craaytbtca

sapilens

<221> misc_feature

+223» Incyts 1D No:

<400 &0

tgetiglela
Lotygzaacak
totggacage
acgrgracgt
goodggaggac
tatyctggac
goghtycagea
coakboatetba
geoktutobea
gagagoiacac
aaagtaﬂt ke
crgLlaagas
attaateact
aaayngagya
cgotbytoeot
caconttieg
saataankca
cELTergeat

5029473CBL

gcgecqggas
Jagcaageca
gtgctagoeg
aacgtgLgoy
gtactcaace
grycgetgys
atgacoorga
gtgtycatog
ctgotggoga
cgaghogtoo
Lygoocacta
gtgooaggac
agyaayagge
caggacttes
agccooatca
atebyggoegh
cooateotol
Lola e L
atza
goebbiaras
gaacktatge
taataticte

H1G28THCRL

ggocatayce
chotaselas
grecaacots
caagaggaan
agceakygaay
cecguyccty
Ly tgaaangyg
ctectacaag
Qgagascira
aggeagacay
mtaaactckg
tgattaccty
gctagaktte
cotgctygoat
atgaaztgot
Lageooaktot
tazktgttact
Joactaaaaa

tgroecetga
accyoacaoy
cygtogagas
ceetggtget
tottetyege
ctgaggooty
geggcagogr
tgencotgea
teakctygea
cgoaangiet
ttoctagaga
LygLcantgn
tcacggtaay
gactotboeg
tratcaccat
cootetbeth
srascabgas
asaagdgage
goraaLLLLt
Agagnteatt
anatagacat
crkibataza

attkbttatgg
totteoctgg
atggectbac
accaacyglot
ctaatgaaga
ghtugtbetge
togyttoetgo
gacgaFaca
gagaggegte
tacaragagy
gatgeototo
trtotaacaa
tttaamaazat
tragagaaay
cagagctrck
cLLEgTattt
tgagonacct
tgritagaaa

atgegegogy
ctttecotie
ascvobgety
qgtogegoge
gaacctgete
getgciggge
carearoote
gegegacgtyg
clattogyioy
Canogyogec
gabotogtgs
gatcadgttac
cobggoctac
cacectobis
cuioctente
ctagytgatd
actytgcagd
catktbaaca
vottatagca
tcecagtacce
ccacaygeyke
aggatbight

(272)

POTIUSO/ 33362

gyucgglocs
cooocatbta
Leatcatggt
tgroteogoa
cggtgaktgac
tectegacyg
tgctggeqot
tgtatyggeac
cctotegoak
atagtattag
[21: =P et )
agcccatgta
EtLbtttoal
cacagaaacy
gtcagteray
taasaygscg
tatatagety
Lgcktcaaaa

Geagoggucy
tleloogacy
gtycteatet
cyacgacyoo
tteateages
ccogbtgoct
acgotggrng
camggt oot
gregeegane

gaccaggaaa
gatogbcotets

e

teocasaat
Loguayages
crecbeatyy
chgatoccaga
gootktcacat
aakrgagtgga

gacacatctg L
Ca L

pagtt
tecatcageg
Gutasattaa
ggocaggtye

540
e00
GBI
720
T8O
840
a0y
$60
iG20
1080
1140
1200
1260
1320
1380
1440
1500
1568
1887

&80
120
180

atghteatfy tgagtbgote goatocagca ttaagggety ghtbotabcot boratrinee &8
caatecktobt tecttetcaa gqtytecaay acacacggay codcggaale bcacaggbat 120
crtgagastfs cicctoctgy gactotcage ggatccagas crgoagscogg coctogelli 180

AEHAH
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gotgrnoooty
ggubgtoays
ctogoctgac
HCALAGCATR
tgcatuytata
rogoortokby
gtoohtttbe

caboat

caag

tycchgttern
rtteortace
gatlicatcg
tgtttgotyy
cococangaat
Eteatetyca
geattcqgaat
catbusmatct

<210
<211
©w21Z>
<213=
<220
w221

<ZE3>

<4005

61
1055
DNA
Haamer

teockgteca
tergactyco
atcggtteca
groatencteo
gaaggoatys
caclavouag
crtagootgh
aalbgtygaza
gacagogtca
atcbcaggga
tcagatgogga
ttbtatygaa
gatgryalgy
grobgadgaaa
cloatgatet
cllitatotges

saplens

misc_faziure

Incyte ID HNo:

A1

atymagycca
TECCTgeaye
aaclcagoge
ttcoctotgac
ctggrcaace
tgegoatege
egugopgcog
cgoacgckgyg
ckectagcky
coggsgtige
geohrongoy
glyggrecgay
tghgggtasa
cagooegege
gtoacacchy
Jegaggayyge
agaagaaagt
ckbcaggetyg
ggatatgeet

210
«21l=
212>
<21%>

<2205
<Z21l»
=223

<450

G2
1665
DNA
Heme

anlacagoge
CYYLACTEnT
tggtgektget
acctoggocbt
Lgcgcgaacc

tggetetyuy b

cagtgtgeeg
coagenncho
agoygsCyct

tagtatclggt
coctooacae
acteggceak
atyrgggetd
toctgactgt
toatoghbgaa
Lggattbocca
zctotaatih
tcaataacal
rcttecegee
ggiataasago
caggeattey
catcagtgal
cagygacata
gttcoatect
ELLALE

2200534cp1

AAGTRTUUs
CHCGELTgTe
ggcsgtgrac
ggtagacgey
agractetgg
Ggaegas
cocgetgoge
ciggoiangc
gtoocgogeess

cacggtycty
coccatgtac
ogiileccaay
cobgacacag
gqatggestak
toctoaoate
gotgoacagt
ggLotobgac
attcatatak
tractataaa
crtetocace
zaltalacoty
ataogotygtyg
caaagtgoas
tercetootyg

tttetectgs
ctocegrgeh
gaceegoges
ggcthkoacta
ctgnegegon
rgogtectaa
Labgugggae
gyccteacoa
cgoatgebagg

traagotgge
cgurcatoct
chyietgliy
acrtgacaqo
agegetacaa
ctetcaaccn
tgctycogay
attaagoeay
ttoattiiog
toote

sapliens

mizc_feature

Inayke ID No:

g2

troctacett
gpavtozaty
gaenatogoy
actoyykeat
tggguaccec
cgeacagage
gtggecatge
caggocoage
gactbebngl
tggooacteg

cackyatoet
aggtcatoeca
CATRgIIa
Learaccals
saatggacas

tgabga
tgetootEgs
atggagergg
teehugeags
ggacagetge

Isd

clacgyaygge
gotgotgoog
cabtgoggttc
cgtorgeaty
cocaggcacgy
goteatatac
toctgogaaqa
aaccoandga
tatgataatc

327%B21CE1

ahgzacclia
zLtcargkos
tggtgactig
Aattgatbcac
taccalggaa
ggactochac
gaTtgocagea
cacgogeclyg
agujocbLe
ctgoogobic

agoguadyce
Tretacgygot
gogcaagtteg
acccokoagyga
ggceaggoly
tggaratane
tgcaagattt

itgtectege
Etygyeakbagg
cobgyagatby
caggeacoea
getgatc iy
2GUCy
aatgqgLiga
gogotgetos
cagatcotay
cactacktoco

otatalel

41/48

aggaacchis
LLcteLItct
skgattgloy
atgrotthce
fastgrlity
tgtgtotett
Ltyggattguyt
castotoaas
ttogatagta
attgtoeoct
tgtgactgts
acticawcly
ghcacocoeat
tgcgygaggct
TYFgTyagan

toggttocte
ACCLOORGAT
tgeacacgoe
clhapoglyge
goeactycas
togeggtgat
togtctacss
actaggtiya
ascacticalt
ctaccgagaa
tcotgaocole
ggaggagoe
cggjccatoea
tategeotott
ataagaosgh
Yyeagtoant
ccttagtgay
gtccbandga

chgtasagta
ataartacta
caragoaceg
creegtgk

grgseackyy
gotgugacas

tagogtaget o

tgoteagoeot
agateoggca
ALyt

(273)

POTIUSO/ 33362

Teagcatactk
ceaacoLgty
acacyoagts
tgstootlgl
tagccatotg
togtbttagt
tacanttaac
TLaCEAaTer
cta-gtitgg
cocatbctaag
atctagecagh
Epicaccacc
gotyaanath
qugeageaga
agyggcaatca

agactggeat
ctigacggye
catgtastan
googoogely
goocoadeny
qoctctggns
geogoctatgt
gcaancogoy
Crgrgageny
ccagatgttc
crtacgygtogoe
gatgggeacy
cacckaccky
clacagogby
gaaggaggca
agt togggay
teoagbrtaga
grocanbyygyg

gattytatya
AAATYE LYET
Tototeccat
ageaggyactc
ceataggese
gygtettectg
Logyouec
gygocoretet
tagyggacac
RLuclactee

240
ok
360
420
480
540
600
BED
T20
TED
B4O
200
960
1020
1080
11190

&0
120
180

300
360
420

E4C
800
£60
720
Fa0
240
500
960
1020
ipan
102%

a0

121
1840
240
308
360
420
480

[Leki]
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toragortol
cactgytaco
gtgctggcea
Farcgacobgy
gaggtectygg
geracageoh
cgtgtggoaa
cagoiyeter
ctggtotach
atgnccagty
cCotgogagy
gagygtocaa
cagrekbeagy
aaccoracyg
cagoeacagk
cotgoetgoca
aceacag
agrancascs

<21bw B3
z211» 16809
312> DNA
<313> Hemo

<220
<221z misc

tggcatcaag
Lgalggacag
aatcookget
gtoglcckgka
ctgagergga
Fggctgccky
cgacags by
CreaTgonge
TGCAAAITAY
ctgotoagea
ageeogycec
grtecoggnng
icgccggtee
tteggyctya
Fgsiorgage
ggetbgetes
Caacaggany
acggocbiog
gatelgotge
goocgaguse
aaaytyytag
roggaatgye
CoOCCCCAcoOS
gagrrtggyat
actgagggat
ypcalgtazoe

€4
45
<liz> LINA
<213 Humo

Lrobgeotogs
atFygeacsy
cactolLicag
Lteatctygcet
ggggetboct
grtegrazety
ggaccaltct
acctggocht
cogactacet
cogaccicry
Agugyeegey
ctebgocaga
tgaacrocac
ooCagooaca
cagattetgt
grttetdigeoo
gggoccthya
CyCUagange

sapiens

teabture

223> Incyte 1D No:

ccgatbagig
actitagott
ttqratggas
ttoctgeoan
gycccagaay
agactegey
goaacggett
cygroacget
tctbtghage
TYTACTACHL
Tgtagegety
LEgeeegecy
cegtetacey
ACYCoROTYC
tgoteagety
qgeacagdgc
Jogoococta
guygcettyge
cothoticag
seeggEeayd
goggooacte
ggcaqgdacy
acctbtgaca
accclococaga
CTYHCTOIYT
tatgaggaby
catgigooag

sapiens

<221 misc_foaturs

<223 Incyte TD No:

<400> 64

cHuoctoage
cetagtoede
cohgoookazg
grackiotgy
gockttecte
TCATTYICRA
gteagretak
cetgbaggan
gatcctacta
gacoTtgotg
caycktoacy
gevgatygea
astacagoca
ghegyatecs
gucucageea
cagtotetgt
ggacscages
FUeCCogge

3744167CE1

gacgrgacay
chgygtgogol
gotagaqgacto
ggakcottgt
gatgteggto
gycaacaggc
cgtagtgtgy
Tgtaotgeac
cktoctgaes
grgogoacte
cotogdaygts
cotgotgcty
ceasctabgg
coacctgage
ntacagegty
qogyzbgayc
cocacgeagte
JaaYeLYYgYe
ttotagegte
tecongtbte
Lagquasgou
agynaatoga
goagacedta
grytocagbagtt
aggatracre
gtgatgghee
cattgottac

F4TZ00TCEL

stogecegat
cEyocootek
ckggkottee
gacagogagg
ctgetgetog
ragaageosg
ghygrocctoa
gootactotg
aacagetgce
cgaetoogtae
coeactgagoe
gaggeceat
cgatagdats
acagoocago
CaggCagaca
gargaagctt
acacctochy
goaggoonea

agatgtgaat
gogteoooage
teactyacad
aqgyLoeces
tgctacogte
acagecctice
agotLygagy
ctggegetay
CHgSaggnot
agcatagtacy
accogoccoL
goggleolags
agggacgey
clggagacta
acgotgycac
cggebygtoa
aacchtabga
ggagoeagoe
B/ACCogETEN
ctoacgogge
accalogags
gasecqggaey
caacctgony
ctgggacatt
tacactigay
ctylizagga
tegtrgocaa

42748

groLgetdde
qIyroLyoyc
coegaggobyc
aychgtoget
tctoceacyt
cagectgaay
ggebgoecta
getacatget
Leagecooli
tetoghoatt
cacagacoon
cacagatyggs
ceacagerea
cacagctgaa
ctaacgtoca
cooLaascce
cotobgaagd
cygbga

gaggcaggga
Tebyattloa
tasaccete
agottoccooa
concaggyaa
tgctgctoge
cjataeqele st ela)
cogacggoge
gyccye bygy
caagegtgaot
tectggogen
Lygreoegecet
tatgeeagsk
tgaccgethbt
FUcEgeagay
gegoeatogr
aggeggteye
2gYCyIcgcyg
rchacguort
totbogaaqgs
Loogaschac
grgggatygga
CLOLTeOohy
togggaccet
gcaggeocan
chattgtgry
ragckgtoa

(274)

POTIUSO/ 33362

gobgtgeocca
eqgtgtstgy
agkctagkogy
gaygatdotg
goteaceoay
gageLtogce
ccagetggoo
ctyggaggyce
ceotekgecte
cacggoaget
qotagakttct
teeLghyycs
gecacagosy
cotcakgges
gaccocteaa
aktcckogeak
aygaazgoons

tgtoctttga
gtrgeagoey
aaatygaacac
ctiktrktet
cgagacachky
Gurgelgctg
tycacuguyy
gytgclgctg
craggegays
gctcaccage
LoggeLgeyc
grbgetogon
gtygcracecg
cgbgettont
cgoccgetgy
gckbtgoente
agcgotggot
agcgygaact
cacogotgga
ctotggggag
cocteagetyg
gaaggacagt
toeclticoa
totttgacta
getectocaa
crttgraaatt

660
T20
TEO
240
Eadi]
960
IG20
cse
1140
1200
1260
1329
1380
1440
1500
1560
1620
16565

&n

1z0

1839

240

300

360
420
480
540
1)
660
e icdil
248
g4
9GO
960
1B20
189
1140
1245
1260
1320
1380
1440
1500
1560
1609
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atgtyggaas
wctgagebba
ggcaatgtoc
Chortecton
atgotgggga
akgraktticot
gaccgotaca
Egtgcccage
acabggatth
agoeotoaty
acagecacko
atcototoca
Lgtteogooo
agaoccaat
gtgactccca
PR R T Vs 1)
210> 65

<21l= 1093
=212% DNA
«<g13> Homo

<220>

ArNtogacasl
aggatetact
toatcatoct
gasactigoo
ccchgateat
tettekkbtes
tggcoaboiyg
tggeagotee
toagttbcoe
TLALTHTAcT
toooalkhcat
ctatoctbocag
arctotbyey
crhagtgoonc
tyttgaacce
ttabcoacan

samlens

«221v misc_feabture

<323+ Incyke ID Nos

<40n> 85

abggagyaat
agacecagea
catggkitag
ctggtactag
gatooazauc
bgtttgacea
alragotaca
Latgreatne
aztaccakga
ggobiggroo
eagalggkgq
acracctaca
atcattatoo
gTAJUATRGR
Eatggcacty
aaantlctca
craaggaaca
agtgoaages
acaagaacty

210> 66
«211> 5S4
«212> THA
<213 homo

<406 66

atgagotita
getaacatet
ctaggdgaaty
Lattabclge
cagttgetgg
cagtterett
chggaboget
cggtygLgrot
ghyuggactog
cacttetitt

ctyttgangc
¢LLCaastea
aaaciaaaayg
aggcatctac
tocavakooo
goagotgbgt
ttggotalge
Trgrtyteat
tocatgeoacae
aglclcbgat
algatghtgt
Jrosasttca
tttectotke
agaaagcatt
toacaggtgt
ctotzticola
adgagstoca
coaaguattyg
agorItga

sapiens

misc_feature
Incyte ID Ma.

coectaalas
cetaractet
tRcactggt
ttocgtggoct
cccathtggt
tettetatoe
akgtggeoat
gellactaygs
tectgactet
glyaccascg

tatcagrgan
ghrtoteott
ggtcacraca
ctlenbgyag
tcaagacaca
tggggetyct
tgacoeothg
cEebtyggtte
trtzgtage
ggrezgrgek
EcEoitteck
gatgcogtca
tototetote
ttctgayage
catcatztac
gaccobgugse

FAT2O0ECEL

tacacttgaa
atcatotite
ctotgetyas
ttLagazgga
Eabgtattte
topacagaty
cabttcancte
daoTyTdgat
azaactttgt
soagtaecoot
ttgtgaagkbe
gatgrctacs
Eggtgetatt
Lgycaccege
ctaceottcas
cactgtagla
toottygeba
gcagettceoa

7472013CE51

ttcacactat
cetethobte
goetgohoata
ciolighgate
TeAthac
atttyggggte
cLytgacoeo
ctogagetgy
troctggast
azcackioly

LrtgtEctog
tccttgacea
yrtgactcoky
aktaggtkbbca
agratoteet
gagkgobgos
cackacccag
emgggtihh
cocaacaggy
gacaccboLg
TIettgoTga
goigaggoga
Luctatags:
2aGaRTCTHC
aguteaagya
teceagaaac

attccagots
Tatgutgeky
atlagagoty
matatggtea
Literlicoa
ttgattaact
tatgiottoh
tgttargtag
ctgcanctyg
gecacnctes
reagototyga
goesgbattg
getaaggotdg
atotcbteacc
ccaaanaate
accrCancte
aaafagyoca
catgglyliy

coagbittil
chgbtootay
Tostgggact
gacabgayee
crascCatte
acagatacac
ctgcactaty
grggtgtoaa

ggggatycty
cgageoloty

43f48

tgugottote
ELCacttgyt
cactacaaay
actitygtoat
tocttggata
teotgygooac
tcatcatggg
cagtygeean
tgaaccacth
tgttlbgaact
nootgggats
aacatcaggc
ctgoeatoah
tgtcacteots
ataaagaagt
targa

agatgoaaty
tgteeouract
guctyaagay
taglickttgt
accttheckt
tebggggone
tyghygotigy
cagkgrghbea
clatettgyge
ggttacnett
tbcagotete
tockoctagt
tgcrgagaat

tolighgyt
achatoecton
Ligatcooct
aggracagac
gtectytyag

Lgetoctegy
chatreacot
ceagactyca
tatccacagt
argotgoceg
Etgteattoe
chbttgytaal
Eactycacac
goggcascgl
yltctgacar

(275)

POTIUSO/ 33362

g
cacttoaal
bectatygtac
tgtgocoaag
LygeCaciea
catggcatat
ccacatateo
rgtgcaagcc
cttctgtgaes
ggaggerely
ciatgboogn
attotecace
sacgtatots
toceacagty
yaaggctgoa

teatecttea
aggaagaakg
atgbgataca
gtoctigaag
gytagacato
agaaaagacc
JYSCRCHYaS
tccactygoaa
ALPYGATact
ctgotoesag
cagtactgat
gatgoocteg
Laagtcaact
theleteten
tgaatgaasc
catetacact
agetteagag
tgtyeagasg

gLicbkogaga
gqaccaccata
ctoacccaty
racactygeco
ctgottyget
tgteatuget
gaaloeaccad
catghtgegh
taavotlochk
acattotaat

(2]

120
180
240
300
360
420
480
S50
ann
660
70
720
840
900
545

60
1zn
Tan
240
300
360
421
481
540
BOC
B&0
T2t
780
B840
590
GaU
1020
1060
1095

80

120
130
240
360
360
420
430
54D
630
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gagecbggoca
ctotottatg
cgagoagtat
atttgtguek
gtaatgtata
gatgtoamyy

210> 67

211> 1038
“212> TRA
<Z13» Hore

wEZ0m

Labbartbgs
toegaattgy
coacebobyy
acktecagac
skgorattae
ghgcackoty

saplens

<221> misc_lesture

323> Locyte ID No:

~4ue> 67

atggaatoat
actaazacac
cEetgrktea
ctactracay
cggatggeat
tttgacaggt
gLygecgugd
cToggaated
Ktkcazcetc
tthgtettel
azgatggaac
ttcamagote
ttecttatea
guasggtase
tattggoaga
cteacckeat
agtbectgte
210> 6%

«211> 330

<212> DNA
<213> Homa

<220%

ckttetesnt
tagbggectgt
wettyaatet
accaganaha
ttgrosactbe
accktgooat
cotycattge
ceatgttoes
actiegbget
botactyoga
atgeaggage
teogtactgt
ctggeattgt
tgtgagetget
nggaggtyeg
teckectell
acategbcan

sapiens

<221> misc_teature

«223> Incyte ID No-

<400= 88

argagggaza
cagHARTANT
gnaadctys
Lttctocktg
AtgeLygroa
atgtattteca
Galcgagotd
tgtatetgge
cLyctcacag
attaccoory
craggugrsyg
ttetococacag
gut tooccars
cotttgaceoa
ccaatgttaa
aaactetno

<210 63
<21t 711
=21Z> DNA
<213> Homo

ataaccagia
aagatttort
teatbgboot
coancetohe
accalotoll
tgatagooot
Lggccateay
tiattgeigg
ctagtetgte
tuctgasgrt
geatrooana
tolteeaggt
bcacggttgh
attaktagoct
abccttboat
acdagayaat

saplens

gyutggelie
ggecgolatt
atcocaceho
tecobtocag
acCLLTgges
caggetgote

7472015CEL

tagagtygate
ggctgtyctg
gctgtgget
aagoootick
ctoegoagel
CRAHCRYCTS
fefelefeloim lelof
gragaciges
gacccteotee
catgetraay
catggotgga
gretgtrons
geaggtygee
<ggegtggac
astycayete
teLcbegges
tatctccanc

T472005CR1

cbctacacty
cracaneote
ageoatitos
citggttaac
guycagoaay
gagtaazaca
coaccuanth
ghottaggty
cLtatgtogge
alcobgttzk
tgrgeeatta
teettocace
stokktgtak
aanagacgea
ctacagletg
ectogtaa

ctratgetgy
ctavgtttgo
accatgybte
aactcbkcagh
aacooatLig
gaatyggtya

ctregotghes
ctgtigates
gavaveblga
cggrocacaa
geotetgtoo
tterygctact
ttagrgrett
Lacasaggyy
tgegtiguot
atbgocbooas
ggttatogat
atbggganact
tgecaggagt
aacleocckge
taccacabgy
agg=atbgty
tcagagr ity

gaatreates
ttectgreca
tohgatghts
atcticthok
teonioboll
gacagetata
caclacacas
atbgyaratyg
aaccaggasg
gacatecact
crtatgearca
aaguGLgLye
tatygtacag
gtyatcacty
agaaatcgug

A4/4R

gueoelygtys
clLtcagekge
GLEk tcta
atecaggacat
Tataltagecl
AYYEAYATIT

tygeotecct
acaagaakga
trygtgtyge
agaagacect
teacugteat
tgaagatecat
acctocategg
agryeagent
Lottoooags
tycacagoca
GonCACGUAT
ttyctetate
gtcaccteta
teaazceact
cootaggagt
goooagagag
atgyctaa

Teotgggadt
tLiaococat
gectbcacaa
catcggtaas
Trgggygatly
ttttgyctpn
caatlatgay
coaatgnoot
tggacaacth
troatylgaa
trgrancata
tcaayycokl
tratgyyoac
taatgtacas
acatgaaggc

(276)
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cotnattyha

ggtgycettea
Coacantuag
crga

catoabtget
tggtotcagt
cateboetyye
grgoagentg
Gotgat cace
gagtygytts
cLtocoocea
CTLLGETEta
catgoctecta
goagalt toga
Laccagagac
Crgad
cctagbgety
catctatges
gangaagyty
geccaggian

Tactygtoan
cacatigatct
cooaatgtat
catcoctaagy
celLancygcay
aatggcatat
tecacggtct
cooncanact
ctactgtgac
gatgatglac
tattogagte
cteoacelgt
gtaktiooge
GUCAYTacT
tgccotgegy

BEH
T2
T80
240
960

4

60

120
240
300
360

480

S0

1008

an

185
240
360
360
420
ABG

§o0
860
et
780
gae
400
230
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w220

221> misc_feature

<223r ILooyie ID Wo:

<400> 69

atyggratga
goacctgaca
TtEfgotooa
Lycaaaccic
gtigegtoge
cotogotyty
aatgagglLtc
CLgctbgtoet
LgcRaagose
ArCACagcty
tcececrre:
aalgacqlya

<219 70

<211> 1992
=212 DMA
=213> Homo

<220

<221> misc_ @
<223> Incyte ID No:

~400> 70

ALgygreces
ctatooaacs
Toaggegtoe
ceHTECcange
gkteateggeote
agageagace
cgctakygncg
goackTygon
cogrorgage
ttegtgotge
agacacigec
CACCTCaghg
aguaagatibsg
agyutygegs
tgeetifacct
ttocgocaag
TCCACSCRLY
cogageccag
capacacachk

=210> 71
=311 827
212> DA
<2ii> Home

<dzi>

<d21= wise_
<223» Tnoyre ID Wo-

<406 71

atggorarqy
cotcaatgga
gggaatoggal
Ercttacekn
geo=thggtae
acgagtgtet
gacogbotgy
Cgtgtetgct
otatcoctga

coaacageag
asacaatcac
crgagTyrgt
tecackatas
tgagtggagt
gacacegatt
agcrettgh
atgqacatan
sggggaceLy
totacatoca
atacagttat
aaggageact

sapliens

fearur

gegaggeuct
cactggbget
Lockagltgas
Tgetoggtot
toonggacas
agtgdcbggs
gqocogetyct
gorcgrigget
ctgagegtez
coectguyoggt
agegeatgga
TgCUGeaRgey
geatbgotal
ageslogbges
BCAGLARGC
teckggocagg
acagqeboetet
cygteancaea
g

sapiens

feslure

acaatgbcasn
gagacacgtt
btathgatoth
graac
attgtTzcke
crbiggettt
Etge ag
Ltygetgotas
gycrboactt

to

F472017¢CH

tgroaaggga
atbtectygggt
S Lot 0T I
cgaogtaaky
gggaaacact
grtocaacast
Lgoticacty
agoeaagyty
tggatccsat
gtooaanagt
gaccoogacs
grgattattt

TET2018CK1

gelygegggt
gotbogtoge
Lelgtototy
gatdcdgegsy
cttectggen
agtgogacttc
gagergtgec
Lgyetagage
grgotteges
gobotygooto
cacagbcace
crgecteate
tyecgacctte
cLbogleace
it guoogac
catggtgoac
e THTgO e
caacggebat

7472019CEL

ageagtgbrr
tLteoacatza
tocttattcac
tetctiagac
taccocatoos
Y CRCASTE
caatoo
chcatquggy
crytgggges

gacttcatcs
tgtytcatoe
graatggent
aaccckoayc
v tat cosgy
tuottoothyg
grettgetue
yTdataarga
togatagtag
tcktatgooo
ctzaatecte
agcagagact

ctocrggTya
gockacagoy
gRerarctyc
cggatacayt
tooaasyegy
cocactoegnt
Tgggyacagt
agogeothay
gecbtzaccy
aceragetee
atgaaggage
cagragango
ctoabetget
gtgaacgees
ccghtoacagt
cggotystga
uygeatygrge
gtggacacag

CEgtl’,tCtCC
gkgrigatas
ttbgarcoca
ckbrgttaty
taccoeTeken
guglycokoc
cgktabtoag
acatcactbe
anatgieatoa

45/48

tgotgatgty
agetetacat
trgatageta
tglgccaggs
£t

catgtg
tettgoeent
teasgteagt
tgbeccostl
atgctcatgy
tcatetacac
tayggracata

togtachgyge
ctgagoteoog
Lgcrdgugge
adgegaacyy
cgotgageogh
ACgCogoaAcy
cacktggockh
ogbcotyLee
ceacgotoca
aggtgoacoy
tagoegotgat
gyrgcogcTa
thygeoonogta
agtggggecak
actcborgst
agagascesc
accagetgoh
agaakgatte

tratbggcat
thtacoteay
accLocacac
agascagette
a2toococgaty
tactyyctge
taghttatgaa
Licteactge
accattrtge

(277)
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gaacc:aaaa
ctecebggra
tgabgeagrr
teotyocagay
cetetgyoih
catooatgat
agtgctaata
Shaggectyy
ctutgggacs
gaagttcate
actyaggaat
a

cgtguegury
caNTOYIGT
yctggacaly
cnartdocan
ggcygegaty
setgcegaccg
cEcaggooct
gorgoyooky
tgcogtgogs
gytggoacys
cgecgacabg
CogUgoaTc
tyteatgace
crolecagoaag
coeyoocagoey
gegeccagea
Jaagagaase
ctygratgcay

Eretaactat
cacattyuey
tccaatctac
catgacecay
titgagctcaa
zalggeclat
tggoooagts
rangckcate
srutgagatt

&t
120

290
ann
360
420
a80
)
a0
GE0
71l

al

izo
180
240
30U
350

430
240
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ctcbcochoa
accagratco
gotatgygeks
Fgckoicacs
ackcagteca
acaccoatgt
aggaaagbra

<219 72
=211> 1032
<212 CHA
213> Homo

=220>

«221» misc_

traazgctgac ctgrrabyat
tcacccotgok gotaccatet
teataagygat togoboacta
Lyaccgigghl gacaatcobic
agtcctacee tgaccaggac
tgaaecsact gatakatage
tutbgasaay yacakbya

sapiens

feature

<223 Iacyte ID No: 7472021CEl

«4o0p=> 72

atycattbte
gagactatay
cgtaagatoe
gycaacetoc
Lacttittaa
tecatigeas
grtttattet
gacaggtacy
Tgtaggoaty
gccatianat
gtteotcaga
geattoncaan
stetecteta
tgocatacean
agactgcckt
ataccoocan
ctyayygaaqa
tttaaactct

73
972
CRa
Home

400> 73

atgrggoada
Lcccktaceo
gUcaacacce
ttockgesaa
atygctacca
ecactkeeter
gecegetatyg
urtacgatoa
gegabcttaa
tloccagobg
atcagcagoa
ctIcaaagty
gpetcecact
cncaggtoce
acgcacasat
anaagagLgc
oTCCYRYTET

<316> 74
<2ll» 800

misc_
Incyte ID Ne: 74720090CBL

Liockackgt chtiggobtc
Tcaatttgac ttoaatgags
afabittace Lgeattggta
toakizicay catoattace
agraccteto tettotgyac
aktcactbal gggTazcgil
tcatagobot guockteatea
cagTaatchy tocaaccackh
cagbgatags Tgtgtguatt
tetocatacs Lotohghyguy
kgoetgazact ageckgbect
catckgeage atttateobat
cagtdolyjay aateccaltoa
afCTattigt agecacctto
ctgaticote atogactgkg
cactematcs agtoatotat
tgoctaotcaaa ggaagagell
G .

saplens

featurse

agantcagac ChOnOTgyca
acctibitccl bttckecteg
tcaccatbeb coteatoige
gecagotote cotcatggat
actacctatc Lggoasgmaa
atttgtyrer aggtggiget
ttgocatoctyg tcatscactg
tgygctyteal gloatygily
tgoacttece tttobgrooy
ttgtgaantt ggtatylggc
ttohectoct coctoccoato
teattcagat gogoteator
teacggtggh trotcttogg
agtgeactch sttgoagasac
tgaattatet gattbatast
Lgaggagaga tgttatecaco
ag

accagcootoa
gqugritgtoe
caggreaggc
tatygyroay
aagLrtater
ctgagaaaaa

ctaaacagag
ggattoothe
tezotagtya
gtggacegke
cbotgebhoa
tacatttelo
gazgtggeea
cattalgaga
gotdgggeoc
aagagayLon
batga
tEgats oa
getgagguac
crtettooay
gacchhgtak
agettacggs
CohUATAUn

¥

gantboatag
accatggtgg
attgakaces
crgatgoaty
tctatotoct
gaakgritta
cgckatgetg
ggggcateoy
feteggaaag
gacatcaclg
ttooctgattth
gggagcaayda
cttggtgect
aaagbogant
ctcaggaata
cagkqgratic

46/48

atgaatttat
tootetoets
teaagogantt
coantocat
cagryrera
aagatgthaa

teacactogy
Ttatggggtt
cataccrget
gtoteosiis
wotebgteac
trgtteagty
troteacagt
clattatgga
LeTohga
ttcaccaatt
Utaslygagat
ttgtgetete
quavcaagyn
crgcaggate
teteogtatt
atgaktenat
aaalylgcll

TLgaggggs
tcrttecktab
agottcatac
totocacaan
tbgtygactg
tettagebge
tgchealgaa
tyea qualh

tgtatgagac
ctacaicoba
gaaatgoctt
gzaktcctore
crgbgitcka
aagatgrage
aacgactgea

(278)
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gaktcatcate
vatacgaatt
taccacatgre
gtatatyaaa
TYgAgET iy
acygycaata

Eatciicaga
ctotgargad
goetogasa
cecocesighat
agtococoayg
catiotioary
gatgtotbat
tes ytyce
catgeatgen
chtctgtgac
tgcantaggot
ctacattege
chtetocace
tgagrerera
eLatactgtyg
gaaggeagea
aaaajeratg

crtogatgas
tgcggtyagh
zccaatygtat
catcctqaag
tgraaccoag

dargtoectat

caagaaqgatg
aattoacaty

- atactgrgag

cacagtylac
tgtocttestc
tgeosctogt
cracatgaga
cageaboatt
raagycteoog
attgtggtey

&00
680
F220
780
&40
so0
927
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<212» DBA
<213 Homa

<400 74

atggaastgu
Lgttorgygs
alazaiecta
crcLgttato
atcrartatg
Lgcratgtght
tacabggtcn
gggttigetn
aacgboarty
acceatgtoa
atamgcateoy
gaguacagat
Lrtggetoag
agatligect
ttgaggaata

=210 75
<2llr 924
<212 DNA
+213> Home

<220
<221 mize

saplens

mise_feature
Incyte ID No:

7472010CEY

aagyagactt
tatatgtgtt
goottoacas
cohgratygtt
Todatytat
toggtatcaat
coatgtaaoc
gogocatggc
aveattatet
gtgagetagt
tcabctokta
Coaaagoctt
ggacaticac
cagtetitta
aggatgatas

sapiens

feature

=223» Tncyte ID No:

400> 75

algpaaaczay
cyygageras
ggamacaloc
tttokgetos
atgctagtgy
atetioltet
gascgootoa
tagolggguc
gotetgatds
qttcc(‘.caaq
tocARCAETY

cetblggtags
cactybgyty

cocatgtac
LaAgCecaas
gattiagera

ggocentgat cg

asgggtctas
ccacactgga
grdtgacgts
atbttteaktt
cycttigata
Tagcacatgg
chacttaaca
caccaatgby
actbtgocactg

F472011CEL

Liatcatecat

gaaacchgga
mccteoctots
boractitin
Eogeearcte
tggtggtags
tencactgoo
Eactgagact
guetgctyga

by

ghogutatrsa
gLEtoraaty
cacagtgaec
tgbtectagac
toagoagass
gUERGILICT
Qogoensts
cacctggyta
chbetatuge
tgeotgeact
tgbegbotoy

glLgggagnrat tyggicaagt
gettgateac

TLTEECELET GIULELLLUT
ctatghgg ccateLgzaa
tttctgctgs cgotraghtc
agratgobge gaclgacckt
crooecsbet tgoagobote
gttgttggay taatcaccat
ctotocanca toctobghal
aqgetecanca taattgongt
acatctctre ctggeototat
ylicecalyge ttaaceciic
J@caaadcce tgaagagagh

gasttbgizt tootggugch
ttootgbtiy totacatcac
agctoracac
tgbbtot othoaghcac

ct
accatcbokt accaggyota
atogtslice Loeghotoaygs

cgrtakgtea toa iy
ggaggobtby teractetat
cocaacatbt togataacth
gacaccboas tgotggagts
thottecter toctgatgo

abtcctggioa
aTCATCLaca
ccortcacte
atgckcaacs
ttagggagac
<210> 76
<211» 545
+212> DMA
«213> Homeo

<220

2221 misc,

L¥ctyagy

Lcatcgrggt
cattcontat
ccatgatcta
ARCCgyCLggt

sapiens

feature

«223> Tnoyte ID No:

=400 76

atgyacaaca
Loagaagags
ggeaackigg
atotlLoctoa
abtyctgoaga
acttatttakh

acat
thonakgate
giyacaagaett
tacoolygagg
tega

F47201LCEL

gcaactygas
aaatcccact

crate
gtaac
LraLotge

3
T

oA

I5]

cagtakgbes
ctlboobtgtt
actgalbots
ctigaoagac
cogtacasag

tratotgott ageogtcaty

gaggcaagaa ggaad G

ttogtecoaa grathtacch
ghgtccateg gooscacagt
aaccaggaca Lgcaggoage

catttegtbks totbgggeoat
tictcacteoa tgtacgraat
Eotyerecac gootocacat
atctgottea
graatibteoct
gaaaacttoa

47448

(279)

POTIUSO/ 33362

galccagacc
cthaatygy
clitatagat
Bgaaagtatc
caarretgay
coesctgote
ctatgtgata
ctgtgattec
ctysascage
geotatecage
bocttolgoa
[ e fodulad s o ol 4
gaaccatyyc
galotacagt
gechotictas

cteyzagact
cactgttacy
acccatglac
tyctbocccaaa
catggotoag
gatggoektt
cactoagote
tgtocagotyg
ctactgtyat
colcaagate
ctacrtatic

tecacoctge
ctargorecgg
catgaceoes
agtgagaaga

tkasracecac
caatatLtol
cozgatgtac
gotooccang
Lrtagreran
gatggoetat

60
120
A0

360

(331}
720
780
244G
U

120
hE-14
249
300
ZED
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gacaygytaca
TETYLHasya
trtetzatag
ctotacgebo
acugaagghy
atcavcectygy
tyoggotoie
ezttt
gtgackecca
Liratgaaat

<2L0> 77
=311» 933
<212 TR
<213> Home

w224

ttgocatcty codcoortle
tggtogreat grgciakgos,

geocoactaat stbtotghgos:

tyatgzasgat rtoctgrace
etgitgtaant caglogaget
tgatectory gateecotoa
acckcactgt ggtggocata
cocagchattc agtgaccaag
Egotgaacce cttcatctac
Jgatgagcay satgoagacst

sapiens

«<221> misc_feature
<227 Incyta ID Ho: 7472014ceL

<100 77

atogggaagas
eclbgaggate
ggananones
Theltictaa
atgelggtys
algiactbie
gaccyctaty
Tgtyroctge
cttckgacta
gatcaacoay
aragaaggct
atectoatea

ackocotatge
grasaygliga

«2lb= 78
11> 10EG
> DNA

“2
<213» Home

<220%
271> misc

araacctaac aagacootcl
agaAgccgor CTLTyolghg
thtabeatocr ggococatcoge
geakochgte ttetobbgac
actteottatc agagazaaag
tothageott togasacaca
Tygocaraty atccellc
ttotggbtst ctootbotao
atgagetcat ctestgtoce
tgctaaautt ghoctgtioe
tggctgtcat aatgacecsy
chgthiotyaa gakicctics
atcteacagt ggrgsooctg
ceaactatac btghbcaaggar
taaatccatt tatotatagt
Tgcacaggat gaaatgteag

sapiens

feature

=223 Incyte ID No: 7472020081

«4L0> T8

atgktcaaag
gtaaggtga
ctgggaztah
racctggtea
atocacance
Loggocatgg
gegaactace
ctgacagtga
atcatjyaatc
QA

tzcaatbbhyg
aatageatst
ctotkEgreth
totpaagaoh
auestggey
Eeagtgabar
agdifacanca

CCALCCLLEY CCRLGLYTYY
gacAacac agagumoatay
cagaggakcs ayaactgeay
cgutgotgag gastclgobe
coatgeygett
ttococaagal gattgtggas
tgacacagat gtotitclte
bgyactatda ocgartogty
ckcascrtLgg tgooroctta
Lgcacaqliy gabtgtaTtna
betytgasos atatcaastt
kcatatatts agatagtate
aegrtaacaa tylceeotes
totocaccty bggoeteteas
bgtacetyac btoagotghy
acgetgtoggk cazcoovaty
aaagigoeck gtagaggoty
altctgeteca tectttetat

cactacacta
wietosgacs
abaasanas

Agcacotacs

chggookbtoa
gooaagggea
tloratggea
ggtogeatia
ageectgagya
tbtocekita

gaatteatee
ttectooora
Lragacacto
atttyctaty
aceakteterts
gacagttacy
cactasaktca
abtooacatt
teoaatiton
tCocartrg
titteatgea
gokgctygan
ttrfatggas
caaatagcaa
cEyaggaaca
taa

Cocasagace
aatoctocacag
secgbostae
atcatocuygy
aacchgiget
atycagtoge
gtestttobg
greatebgre
YUERTYOTYT
caattcacct
caacottyg
azgrtegott
attctaaaa
comCagtiyg
teageasces
shgaacooih
cycageages
tatgtgagsy

45748

tgathtqac
Cteatgeoat
togoceackt
tCaacacect
trackgoolt
gatggasaac
ccckoagery
taacagtogl
atggggatgt
Gatag

Lteocttagack
tekacctbat
totocagac
tgasaglocak
acggtdgagty
tactaycage
ccatbatygay
thactoret
tacateoacts
TCaaagaast
tecateatote
agoghsaane
gealtageota
aaattarota
aagacalgaa

atygogttgga
grarctoadga
chguasrngrs
cbytcagote
guactgscat
atageagagt
catgtacaga
aucoootgoa
aotttttoct
terteaagaa
Cetyitotga
ttettoceat
Ltteatcatn
thitycttakt
craygankgg
tecatotacay
cEgbogaats
agaragyton

(280)

POTILSO0/33352

ragaatgeng
getyataca
citstgugac

ggtetactee

wtacacagty

caayggagsc

ctbececictaya
cacaghgata
gocoatgtac
tatccctaag
tobgacooag
cabggocatt
tcacagargn
cckgoacakt
Trtetgogat
cacagtaakg
Crtatttasgs
attttcrace
tyretavokt
caccgtacky
gragoegtiig

caagoettobt
attocteate
cetgtocaky
tgactcocac
cggtttoacs
calctctat
agacatgets
claccragke
cagoctottg
tgtggaaato
cagtgleato
ttoagguats
affataggzag
tratggaaca
tghtygtggca
cctgaganat
teakgateoDy
accazatiaa

420
450

540

bO
120

240
300
360
430
480
5440
600
660
rch
78D
240
400
933

()
120
1849
240
a0
360
420
480
540
800
134
T
T80
adn
ace
a6l
1020
1050
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Interational Agslication Mo, PCT/US 00 /33382

FURTHER INFORMATION CONTINUED FROM  PCTHSA/ 21p

This Internatignal Searching Authority found muTtiple (groups of}
inventiens in this international application, as follows:

1.

Claims: partially 1-28

G protein-coupled recepter as
corresponding DMA (SEQ.ID.48)

. Claims: partially 1-28

G protein-coupled receptor as
corresponding ONA (SEG.ID.41)

. Claims: partiaily 1-25

G protein-coupled receptor as
corresponding DNA (SEQ.10.42}

. Ciaims: partially 1-28

G protein-coupled receptor as
corresponding ONA (SEQ.10.43)

. Claims: partially 1-28

G protain-coupled receptor as
corresponding ONA ({SEQ.I1D.44)

. Claims: partially 1-28

G protein-coupled receptor as
carrasponding DNA [SEQ.ID.45)

. {iaims: partially 1-28

G protein-coupled receptor as
corresponding DA (S€Q.1D.46}

. Claims: partiaiiy 1-28

G protein-coupled raceptor as
correspanding DNA {SEQ.ID.47)

. Claims: partially L-28

G protein-coupled receptor as
correspanding DNA (SEQ.ID.48)

characterized by $EQ.ID.1, its
and the use thereof.

characterized by 3EQ.10.2, iis
and the use therecf.

characterized by SEQ.I0.3, its
and the use thereof.

characterized by SEQ.1D.4,
and the use thereof.

is

characterized hy SFQ.ID.5,
and the use thereof.

ts

ts

characterized by SEQ.ID.6,
and the use thereof,

characterized by $EQ.ID.7, its
and the use thereof,

characterized hy SEQ.ID.8, its
and the use thereof.

characterized by SEG.ID.8,
and the use thergof.

is

page 1 of &
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10, Claims: partially 1-28

12.

13,

14,

15,

14.

i7.

18.

G protein-coupled receptor as

its corresponding DNA (SEQ.ID.

. Claims: partially 1-28

G protein-coupled receptor as

its corresponding DMA (SEQ.ID.

Claims: partially 1-28

@ protein-coupled receptor as

its corresponding OMA (SEQ.ID.

CTaims: partially 1-28

G protein-coupled receptor as

its corresponding DMA {SEQ.I0.

Claims: partially 1-28

G protein-coupled receptor as

its corresponding DNA (SEQ.1D.

Claims: partiaily I-28

G protein-coupled receptor as

its corresponding DNA (SEQ.ID.

Claims: partially 1-28

G protein-coupled receptor as

its corresponding DNA (SEQ.ID.

Claims: partially 1-28

G protein-coupled receptor as

its corresponding DNA [S£Q.ID.

Claims: partially 1-28

& protein-coupled receptor as
corresponding OHA {SEQ.ID.57)

characterized by SEQ.ID.19,
49) and the use thereaf.

characterized by 5EQ.ID.1%,
£0) and the use thereof.

characterized by SEQ.ID.12,
51) and the use thereof,

characterized by $EQ.I1D.13,
§2) and the use thersof.

characterized by SEQ.ID.14,
53) and the use thereof.

characterized by 5EQ.1D.15,
54) and the use thereof.

characterized by SEQ.10.16,
65) and the use thereof.

characterized by 5EQ.ID.17,
£6) and the use thersof.

characterized by SEQ.ID.1B its
and the use thereof.

page 2 of §
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Inferrationial Appkzation No. PCT/US 00/33382

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 218

18. ¢laims: partially 1-28

G protein-coupled receptor as characterized by SEQ.1D.19,

its carrisponding DNA (SEQ.I1D.58) and the use thereof.
29, Claims: partially 1-28

G protein-coupled receptor as characterized by SEQ.I1D.20,

1ts corresponding DNA (SEQ.ID.58) and the use thaereof.
21, Claims: partially 1-28

G protein-coupled receptor as characterired by 5EQ.1D.21,

its corresponding DRA (SEQ.ID.68) and the use thereef.
22. Claims: partially 1-28

G protein-coupled recepter as characterized by SEQ.10.72,

its correspanding GNA (SEG.I1D.&1} and the use therepf.
23. Claims: partially 1-28

G protein-coupled receptor as characterized by SEQ.ID.23,

its corresponding ON& (SEQ.ID.62) and the use thereof.
24. Claims: parttally 1-28

G protein-coupled receptor as charscterized by SEQ.1D.2%,

its corresponding DWA (5£Q.10.83) and the use thereof.
25. Claims: partially 1-28

G protein-coupied receptor as characterized by $EQ.10.25,

its corresponding ONA {SEQ.ID.64) and the use thereof.
26. Claims: partially 1-28

G protein-coupled receptor as characterized by SE0.10.25,

its corresponding DNA (SEQ.ID.65) and the use thereof.
27. Claims: partially 1-28

G pretein-coupled receptor as charactesrized by SEQ.1D.%7,
its corresponding DNA {SEQ.13.66) and the use thereof.

page 3 of 5
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FURTHER INFORMATION CONTINUED FROM  PCTHSA/ 218

28.

24,

30.

il.

32.

33.

34,

35,

36.

7.

Claims: partially 1-28

G protein-coupled receptor as characterized by SEQ.10.28,

its corresponding DNA (SE0Q.1D0.67) and the use thereof.
Claims: partially 1-28

G protein-coupled receptor as characterized by SEQ.ID.29,

its corresponding OMA (SEQ.ID.68} and the use thereof.
Clafits: partially 1-28

G protein-coupled receptor as characterized by SEQ.1D.38,

its corresponding DNA [SEQ.10.68) and the use thereof.
Clafms: partiatly L-28

G protein-coupied receptor as characterized by 5EQ.10.31,

tts corresponding DHA {SEQ.ID.70) and the use thareof.
Claims: partially 1-28

G protein-coupled receptor as characterized by 5SEQ.ID.32,

its corresponding DMA ({SEQ.ID.71) and the use thereof.
Claims: partially 1-28

G protein-coupled receptor as characterized by SEQ.1D.33,

its corresponding ONA (SEQ.1D.72) and the use thereef.
£laims: partially 1-28

G protein-coupled receptor as characterized by $£Q.10.34,

its correspending DNA (SEQ.ID.73) and the uyse thereof.
Claims: partially 1-28

G protein-coupled receptor as characterized by SEQ.1D.35,

its corresponding DNA (3EQ.ID.74) and the use thereof.
Claims: partially 1-28

G protein-coupled veceptor as characterized by SEQ.1D.36,

its corresponding ONA {SEQ.1D.75) and the use thereof.

Claims: partially 1-2&

page 4 of §
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G protein-coupied receptor as characterized by SEQ.1D.37,
its corresponding DNA (SEQ.ID.7G} and the use thereof.

38. Claims: partialiy 1-28

G pratein-coupled receptor as characterized by SEQ.10.38,
its corresponding ONA (SEQ.I0.77) and the use thareof.

39, Claims: partially 1-28

G protein-roupled receptor as characterized by SEQ.ID.34,
its corresponding ONA {SEQ.ID.78) and the use therect.

page 5 of 5
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0000 OO 4C084 AM02 AAO7 AAL3 AAL7 BAOL BAOS BA22 BA23 CA18 DC50

ooog oo MAOL NA14 ZA011 ZA021 ZAO51 ZA061 ZAO71 ZAO81 ZA151 ZA161
gooo oo ZA181 ZA201 ZA221 ZA241 7ZA331 ZA361 ZA401 ZA421 ZA441 ZAA51
good oo ZA511 7ZA551 7ZA591 ZAG61 ZA671 ZA681 ZA701 ZA711 ZA721 ZA731
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good oo ZAB9 ZA94 ZA96 ZA97 ZBO1 7ZBOS ZBO7 ZB11 ZB13 Z7B15
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gooo oo ZC35 ZC37 ZC41 ZC55
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A01K67/027 A61K31/711 A61K38/00 A61K45/00 A61K48/00 A61P1/00 A61P1/02 A61P1/04 A61P1/06
A61P1/08 A61P1/10 A61P1/14 A61P1/16 A61P1/18 A61P3/00 A61P3/04 A61P3/10 A61P5/18 A61P5
/38 A61P7/00 A61P7/06 A61P7/10 A61P9/00 A61P9/04 A61P9/10 A61P9/12 A61P9/14 A61P11/00
A61P11/06 A61P13/02 A61P13/08 A61P13/10 A61P13/12 A61P15/00 A61P15/08 A61P17/00 A61P17
/06 A61P17/16 A61P19/00 A61P19/02 A61P19/04 A61P19/10 A61P21/00 A61P21/04 A61P25/00
A61P25/02 A61P25/04 A61P25/08 A61P25/14 A61P25/16 A61P25/18 A61P25/20 A61P25/22 A61P25
/28 A61P27/02 A61P29/00 A61P31/04 A61P31/12 A61P31/16 A61P31/18 A61P31/22 A61P33/00
A61P33/02 A61P33/14 A61P35/00 A61P35/02 A61P37/00 A61P39/00 A61P41/00 A61P43/00 CO7K14
/47 CO7K14/705 CO7K14/78 CO7K16/28 C12N1/15 C12N1/19 C12N1/21 C12N5/10 C12N15/09 C12P21
/02 C12Q1/68 GO1N33/15 GO1N33/50 GO1N33/53 GO1N33/566

A01K2217/05 A61K38/00 A61P1/00 A61P1/02 A61P1/04 A61P1/06 A61P1/08 A61P1/10 A61P1/14
A61P1/16 A61P1/18 A61P3/00 A61P3/04 A61P11/00 A61P11/06 A61P13/02 A61P13/08 A61P13/10
A61P13/12 A61P15/00 A61P15/08 A61P17/00 A61P17/06 A61P17/16 A61P19/00 A61P19/02 A61P19
/04 A61P19/10 A61P21/00 A61P21/04 A61P25/00 A61P25/02 A61P25/04 A61P25/08 A61P25/14
A61P25/16 A61P25/18 A61P25/20 A61P25/22 A61P25/28 A61P27/02 A61P29/00 A61P31/04 A61P31
/12 A61P31/16 A61P31/18 A61P31/22 A61P33/00 A61P33/02 A61P33/14 A61P35/00 A61P35/02
C07K14/47 CO7K14/705 CO7K14/78

C12N15/00.ZNA.A A01K67/027 A61K31/711 A61K45/00 A61K48/00 A61P1/00 A61P1/02 A61P1/04
A61P1/06 A61P1/08 A61P1/10 A61P1/14 A61P1/16 A61P1/18 A61P3/00 A61P3/04 A61P3/10 A61P5
/18 A61P5/38 A61P7/00 A61P7/06 A61P7/10 A61P9/00 A61P9/04 A61P9/10 A61P9/12 A61P9/14
A61P11/00 A61P11/06 A61P13/02 A61P13/08 A61P13/10 A61P13/12 A61P15/00 A61P15/08 A61P17
/00 A61P17/06 A61P17/16 A61P19/00 A61P19/02 A61P19/04 A61P19/10 A61P21/00 A61P21/04
A61P25/00 A61P25/02 A61P25/02.103 A61P25/04 A61P25/08 A61P25/14 A61P25/16 A61P25/18
A61P25/20 A61P25/22 A61P25/28 A61P27/02 A61P29/00 A61P29/00.101 A61P31/04 A61P31/12
A61P31/16 A61P31/18 A61P31/22 A61P33/00 A61P33/02 A61P33/14 A61P35/00 A61P35/02 A61P37
/00 A61P39/00 A61P41/00 A61P43/00.111 C07K14/705 C07K16/28 C12N1/15 C12N1/19 C12N1/21
C12P21/02.C C12Q1/68.A GO1N33/15.Z GO1N33/50.Z GO1N33/53.M G01N33/566 C12N5/00.A
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2G045/AA25 2G045/AA40 2G045/BA11 2G045/BA13 2G045/BB20 2G045/BB50 2G045/CB01 2G045
/CB20 2G045/CB21 2G045/DA12 2G045/DA13 2G045/DA14 2G045/DA36 2G045/DA77 2G045/FB02
2G045/FB04 2G045/FB07 4B024/AA01 4B024/AA11 4B024/BA63 4B024/CA01 4B024/DA02 4B024
/FA02 4B024/GA11 4B024/HA12 4B063/QA01 4B063/QA18 4B063/QQ02 4B063/QQ42 4B063/QR08
4B063/QR32 4B063/QR42 4B063/QR55 4B063/QS25 4B063/QS34 4B063/QX02 4B064/AG20 4B064
/AG27 4B064/CA19 4B064/CC24 4B064/DA01 4B064/DA13 4B065/AA93Y 4B065/AB01 4B065/AC14
4B065/BA02 4B065/CA24 4B065/CA25 4B065/CA44 4B065/CA46 4C084/AA02 4C084/AA07 4C084
/AA13 4C084/AA17 4C084/BA01 4C084/BA08 4C084/BA22 4C084/BA23 4C084/CA18 4C084/DC50
4C084/MA01 4C084/NA14 4C084/ZA011 4C084/ZA021 4C084/ZA051 4C084/ZA061 4C084/ZA071
4C084/ZA081 4C084/ZA151 4C084/ZA161 4C084/ZA181 4C084/ZA201 4C084/ZA221 4C084/ZA241
4C084/ZA331 4C084/ZA361 4C084/ZA401 4C084/ZA421 4C084/ZA441 4C084/ZA451 4C084/ZA511
4C084/ZA551 4C084/ZA591 4C084/ZA661 4C084/ZA671 4C084/2ZA681 4C084/ZA701 4C084/ZA711
4C084/ZA721 4C084/ZA731 4C084/ZA751 4C084/ZA811 4C084/ZA891 4C084/ZA941 4C084/ZA961
4C084/ZA971 4C084/2B011 4C084/2B051 4C084/2B071 4C084/ZB111 4C084/ZB131 4C084/ZB151
4C084/ZB211 4C084/ZB261 4C084/ZB271 4C084/ZB331 4C084/ZB351 4C084/ZB371 4C084/ZB381
4C084/2C011 4C084/2C061 4C084/2C311 4C084/2C351 4C084/2C371 4C084/2C412 4C084/2C551
4C086/AA01 4C086/AA03 4C086/EA16 4C086/MAO1 4C086/MA02 4C086/MA03 4C086/MA04 4C086
/MAQ5 4C086/MA10 4C086/NA14 4C086/ZA01 4C086/ZA02 4C086/ZA05 4C086/ZA06 4C086/ZA07
4C086/ZA08 4C086/ZA15 4C086/ZA16 4C086/ZA18 4C086/ZA20 4C086/ZA22 4C086/ZA24 4C086
/ZA33 4C086/ZA36 4C086/ZA40 4C086/ZA42 4C086/ZA44 4C086/ZA45 4C086/ZA51 4C086/ZA55
4C086/ZA59 4C086/ZA66 4C086/ZA67 4C086/ZA68 4C086/ZA70 4C086/ZA71 4C086/ZA72 4C086
/ZAT3 4C086/ZA75 4C086/ZA81 4C086/ZA89 4C086/ZA94 4C086/ZA96 4C086/ZA97 4C086/Z2B01
4C086/ZB05 4C086/2B07 4C086/ZB11 4C086/ZB13 4C086/ZB15 4C086/ZB21 4C086/2B26 4C086
/ZB27 4C086/ZB33 4C086/ZB35 4C086/ZB37 4C086/2B38 4C086/2C01 4C086/ZC06 4C086/Z2C31
4C086/2C35 4C086/ZC37 4C086/2C41 4C086/ZC55 4H045/AA10 4HO045/AA11 4H045/BA10 4H045
/CA40 4H045/DA50 4HO045/EA20 4HO45/EA50 4HO045/FA74

F-TERM

LR 60/172852 1999-12-10 US
60/171732 1999-12-22 US
60/176148 2000-01-14 US
60/177331 2000-01-21 US
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BEGR) 5
AREBRETEENBRBGCRECHAGE BBk (GCREC ) MZ  *
BER. FAEARRBRHREEE , Bx , 4R, ivlk , BaiAER *
Flo AEBEERET AT , ATEIFHEGCRECREREAXN
KRN A E. A

T T L T T 1
1 63 1z5 187 249 311

SEQ ID NG:1
(Incyte ID No. 104541CD1)
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