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BACKGROUND OF THE INVENTION

G-protein coupled receptors are cell surface receptors that indirectly

transduce extracellular signals to downstream effectors, which can be intracellular

20  signaling proteins, enzymes, or channels, and changes in the activity of these effectors
then mediate subsequent cellular events. The interaction between the receptor and the
downstream effector is mediated by a G-protein, a heterotrimeric protein that binds GTP.
G-protein coupled receptors (“GPCRs”) typically have seven transmembrane regions, -
along with an extracellular domain and a cytoplasmic tail at the C-terminus. These

25  receptors form a large superfamily of related receptors molecules that play a key role in
many signaling processes, such as sensory and hormonal signal transduction. For
example, a large family of olfactory GPCRs has been identified (see, e.g., Buck & Axel,
Cell 65:175-187 (1991)). The fﬁﬂher identification of GPCRs is important for
understanding the normal process of signal transduction and as well as its involvement in

30 pathologic processes. For example, GPCRs can be used for disease diagnosis as well as

for drug discovery. Further identification of novel GPCRs is therefore of great interest.
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20  encoding a G-protein coupled receptor polypeptide, the polypeptide encoded by the
nucleic acid comprising greater than about 70% amino acid identity to a polypeptide
having an amino acid sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6 or SEQ
ID NO:8, wherein the nucleic acid selectively hybridizes under moderately stringent
hybridization conditions to a nucleotide sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ

25 IDNO:5, or SEQID NO:.7.

Tn another aspect, the present invention provides an expression vector
comprising an isolated nucleic acid encoding a G-protein coupled receptor of the
invention, and a host cell comprising the expression vector.

In one embodiment, the nucleic acid comprises a nucleotide sequence of

30 SEQID NO:1, SEQ ID NO:3, SEQ ID NO:5, or SEQ 1D NO:7. In another embodiment,
the nucleic acid is from a human, a mouse, or arat. In another embodiment, the nucleic
acid is amplified by primers that specifically hybridize under stringent hybridization
conditions to the same sequence as primer sets selected from the group consisting of:

ATGTTGGGGAACGTCGCCATC (SEQ ID NO:9) and
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ATGGAAATAGCCAATGTGAGITC (SEQ I D NG 13) and 5 TAAATTTGCGCCAGCTTGCCTG (SEQ I D
NO 14); and ATGGTGAGACATACCAATGAGAG (SEQ I D NO 15) and

CATAAAATANO IAEGTBCCAGAGCC (SEQ I D NO 16). I n anot her aspecPCTAURE/(B/MSsent
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effect . 3 01/ 68704 PCT/ US01/.08020 .is a ghem cal. effect qr a.physical

o f oot | NG PhEt URBREHARO I Borah iSRG e patrept TeptRiieh oy
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!

immunogenic portion thereof.
In one embodiment, the polypeptide has G-protein coupled receptior
20  activity.

In another aspect, the invention provides an antibody that binds to an
isolated G-protein coupled receptor polypeptide, the polypeptide comprising greater than
about 70% amino acid sequence identity to an amino acid sequence of SEQ ID NO:2,
SEQ ID NO:4, SEQ ID NO:6, or SEQ ID NO:8.

25 In another aspect, the present invention provides a method for identifying a
compound that modulates signal transduction of a BCA-PCR, the method comprising the
steps of: (i) contacting the compound with a polypeptide comprising greater than 70%
amino acid sequence identity to the amino acid sequence of SEQ ID NO:2, SEQ ID
NO:4, SEQ ID NO:6, or SEQ ID NO:8; and (ii) determining the functional effect of the
30 compound upon the polypeptide.

In one embodiment, the polypeptide is linked to a solid phase. In another
embodiment, the polypeptide is covalently linked to a solid phase.

In one embodiment, the functional effect is determined by measuring

changes in intracellular cAMP, IP3, or Ca®". In another embodiment, the functional effect
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I n one enbodi nent, the polypeptide is reconbinant. In another enbodi nent,
the polypeptide is expressed in a cell or cell nenbrane, e.g., a eukaryotic
5 cell omwaelks7oenbrane. | n anot her aspect, the present i|iPUBUSIINS0Jr ovi des
a nethod of treating cancer, the nethod conprising the step of contacting
a cancer cell, wit t her apeut i I effectiv nou 0 .CO und

i dentifieds %gl?%w"gr? et S’d’é’g%’rcq%erﬁ %B%é?mﬁﬁﬁmegﬁ%%aﬁmwf?ﬁcw cancer
i s breast gaRGHed by ndBudPbinee SFaRUIRHRINA td¥he pEITREMIE. | S_an ant agoni st
of a polypeptide, “the polypeptide conprising greater than 70% am no acid
identity to the am fdooaceunbodiogus tiwepalypeptids ismecimignantn Imarathasr aspect, the

present invention ovi des net hod of. treatin cancer, th
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oo . oy % < . . =%
Compr1 o nGaBgpb PRARCBERERRELG) RlnbchD B3ah e Bolb MR R oally,
of SEQ | Deff26tiwQnfount 6f 8behpaimdddgeidicd using tis @sthots deredbéd aovpr ovi des a
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pol ypepti de in humarn©ng sweodipeat, ths GR98eT 18 BIFATCENSRY t he steps of . (i)

i sol atpng a bi ol ogi gal sodithbdt BRREAGHINEistASnRLShieg lveeai@d e wth
a BCA—ll&PCR-speci fi cq?éaggtg%féﬁogmgél ec?%)vgf)y asssoci a?es wift%ﬁioa}g)%gCA’ZS GPCR
nucl ei ¢ achapalypgptidy pempiisieg geeatr thani70ys aeineccidigentity 1o theedmind acid

BCA- GPCR-speci fi c that selectively associates with the sanple. In
one embodiSABHECC ?@é@%& specific reagent is selected fromthe group
consisting of: BOA GRGMMBADIINERIEHRURAGRLAVIRETERARG bf Feating

ol i gonucl eotide priners, and BCA- GPCR- speci fic nucleic acid probes. 30 In
anot her ewmhoo,themethddeotripsising thestbpsexfsonteetings cancesesdl withha ghepapeaticadlypect |

th i t] i t f making.a.G tein,. | ed

et Ay L e Sk T R G B

pol ypept i @Sm‘})ﬁ‘é‘iﬂfg%réa@&ﬁﬂéﬂ TR bmPPA RS ety 6 Sle0dmia 6 ABidi ssigic@oNSEQEDC aci d
0

encodi ng t he ypepti de, wherein the am no acid sequence of the
pol ypept i NO2p Qilgelgogdr,émmi\lﬁhﬁmsﬁ@mm%4 PCT/ US01/ 08020 about 70%

anino aci d i dentity if.q,2 RRLYRERE ile RN SheAllcalt) BRaBd SpSspiREe O SEQ

comprising greater than 70% amino acid identity to the amino acid sequence of SEQ ID
20 NO:6.

In another aspect, the present invention provides a method of detecting the
presence of an BCA-GPCR nucleic acid or polypeptide in human tissue, the method
comprising the steps of: (i) isolating a biological sample; (ii) contacting the biological
sample with a BCA-GPCR-specific reagent that selectively associates with an BCA-

25  GPCR nucleic acid or polypeptide; and, (iii) detecting the level of BCA-GPCR-specific
reagent that selectively associates with the sample. ,

In one embodiment, the BCA-GPCR-specific reagent is selected from the
group consisting of: BCA-GPCR-specific antibodies, BCA-GPCR-specific
oligonucleotide primers, and BCA-GPCR-specific nucleic acid probes.

30 In another embodiment, the tissue is breast cancer tissue.

In another aspect, the present invention provides a method of making a G-
protein coupled receptor polypeptide, the method comprising the step of expressing the
polypeptide from a recombinant expression vector comprising a nucleic acid encoding the

polypeptide, wherein the amino acid sequence of the polypeptide comprises greater than
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ID NO2, SEQID NO4, SEQID NO6 or SEQID NO 8. In another aspect, the
present invention provides a nethod of making a reconbinant cell

conpri si MO a1/87p¢ ot ei n coupl ed receptor pol ypepti de, the PET/NSU/B020
conprising the step of transducing the cell with an expression vector

conprising,a eic acjd encoding the. pql ypeptide, wherein the i.no acid
sequence %Po?t%gbém%ea&‘i %I@ntlgé%pggggptggggg&gpwnggg SR ﬂgéaci d
identity tlgl@%%%lsl}g%e%oqum, } ﬁgmﬁ%gisgg IRioeg. sequence of SEQ I D NG 2,

SEQ I D NO' 4, or SEQ I'D NO 8. 10 BRI'EF DESCRI PTION OF THE
DRAW NGS Fi gure 1: Bneasthecaspesythe prasers inveshtior providesesnethodofmplingiaed

i f the,.BCA- GPCR 3. . Fi 2. BCA- GPCR- 3 ion i
br bast caibm! oF] FRuPrisie § GBoRh Eplible AR PR OF. BURCERRR. 3 A |
over expr egphPfsing tHSsthly 8PSins8ANfEheeell with ieskprdobibAlvbebt EdnnirRidgd Aid16E THE

I NVENTI ON | ntroduction The present invention provides for the first time
nucl ei ¢ accidsnepdiog thegpolyEptide whessie theanpne peidsequsnpe etithe pebpepitde. These

nucl ei ¢ aci ds .and the recept ot N ncode . . i ndivi dual |'y
esi gnat cdP B baF 8530 70 gifthg WOiac BREREr sl O VB mh BN <5
si gnal tr apRidkEEdnes oPSEQIRYNOM SEY B NERHSEQ 80 NO6N0:eSHQMIDMNO:8! egi on
anplified in breast cancer cells. These nucleic acids provide val uabl e
probes for the identification of breast cancer cells, as the nucleic acids
are spgcifically 25 anphhid ' ' cells or are very
cl oseqﬁwi thin 100 kb) gfmrﬁe%lfgﬁ&m@@ﬁ%gﬁ%a y Sarrpl i fied and/or
over expressed in br &igiredamBresst calckstuniNuchel elldaies svithemgrdifiedgopiees o Bthis- GPCRs
of the inventign can be identified using techniques such as reverse
transcri ptH o GREENET i cation of nRNA, isolation of total RNA or poly AA
RNA, northern blotti ot QAW R ASH ol j :
protection, S 1 30 éai?%gg?i (?n(?Ag%P:) Ii&(r%gmkuﬂé%}%@gﬁ?%ﬁé%?{%g%%%téﬁgnﬁke.
Chr onosone | ocal i zatRigure3f Quuatigtive dathaf BEdeGPER-3 mRINAdVermpreagibn frour  of

t he g?ges are | ocat eﬂ at chronosone 1g44 in the follow ng orientation,
starting PFo (aReer S8ie¥nere end, 5 to 3' strand: BCA-GPCR1 (3'-5'
orientation); approx. 40 kb; BCA- GPCR-2 (5 to 3' orientation); approx. 40
kb; BCA-GPCR-3, (3'-5'" orientation); approx. 5 WO 01/68704 PCT/US01/ 08020
60 kb; BCA-GPCR-4 (5' DETAILEDiIRAS ON QHJIHG INVENTION t el orrer e end.
These genes, encodi ng human BCA- GPCRs can be used to identify diseases,
mut at i onsingﬂguwtg} ts Y

The present invention provides for the first time nucleic acids encoding

20 four novel G protein coupled receptors. These nucleic acids and the receptors that they
encode are referred individually designated as BCA-GPCR-1, 2, 3, and 4. These BCA-
GPCRs are components of signal transduction pathways and are associated with a
genomic region amplified in breast cancer cells. These nucleic acids provide valuable
probes for the identification of breast cancer cells, as the nucleic acids are specifically

25  amplified in certain breast cancer cells or are very close (within 100 kb) or regions that
are specifically amplified and/or overexpressed in breast cancer cells. Nucleic acids
encoding the BCA-GPCRs of the invention can be identified using techniques such as
reverse transcription and amplification of mRNA, isolation of total RNA or poly A*
RNA, northern blotting, dot blotting, in situ hybridization, RNase protection, S1

30  digestion, probing DNA microchip arrays, and the like.

Chromosome localization of the genes has been determined, and all four of
the genes are located at chromosome 144 in the following orientation, starting from the
centromere end, 5° to 3’ strand: BCA-GPCR-1 (3’-5’ orientation); approx. 40 kb; BCA-
GPCR-2 (5’ to 3’ orientation); approx. 40 kb; BCA-GPCR-3, (3°-5° orientation); approx.
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caused by and associated with BCA-GPCRs, such as cancer, e.g., breast
cancer. The BCA-GPCRs of the invention are also useful for cancer

di agnost iw@ 01/68T0parti cul ar breast 5 cancer. The i sol ati oRCDUSHISE20

BCA- GPCRs provides a neans for assaying for and identifying nodul ators of

G protein coupl r tor, signal transduction, .e.q. ., acti ors
i nﬁi bi t or $0 &Bﬁ%‘@@i@f‘%rfﬁéﬂ@_@?’g@%@o‘?ﬂ gs‘f"ltlaﬂlftgw&%?ﬁ t :es%g@ws
modul at or %n@gdiﬁé ﬂlﬁﬁ{irl; BEAAPERG ChP Be B tH $&Intley HiREasB RTRTSHs Oftdadits

nodul ati on of sTgnalilng pathways, e.g., in 10 cancer cells such as breast
cancer . Suwetsedbyiand resosiataidvitmBOA-GBORs| siwhtas anedr, @sg. rlyeBCrancePCRee can al so

be used t r st.udy signal transd ion. Thus he .i nvent i rovi des
assays fo%é‘#‘gﬁ#}tﬁiﬁ ?ftatﬁg &Y@P&%ar Lsﬁ Iuéﬁdgﬁ’,r CRPET 1%%&%@@%1%@{%%5
directs ofhdgdi rect reporter nolecules for the effect of nodulators on
signal transduction. BCA- GPCRs can be used in assays in vitro, ex vivo,

and in vivo, e.g., tlherisdstinmeofaionplfdCArGPGARs proxifdes eimrans forassaying/Bf peh of

GPCRs; |igand..bi ndi ng; .phosphoryl af i r i Qn; i ndi ng
fo & pr ot ALt Biofia e STk Eh RS SRR B AR B B R, PO O
menbr ane RpEKiIBAGH BtimmAMNSrss Sliuedrangenickpfngemiagoatsts |Juch madabunge of kignal

intracel lular second nessengers such as cAMP and inosjtol triphosphate;
changes i firansductier pregisafil &xinbpupacologiqal mogdplation of Henalmemathviaysyeelilse. 20

Mot hogabﬂ? 25 M ch 88 bfw&%%@ée%@%wé mfdriﬁf%fwﬁtiaaﬂiqe Ghitded A vitro

| i gan I Ng "assays usi ng e portions thereof such as the
extracel | (BTRs eprmiobe wed ehiurbet study sipralnmnsduefion.s Thgs, tranventionr e domai ns

of a GPCR, oqcyte GPCR . expressjon or tissue cultur el CR expr essi on,
ei t her natPiads,aserye é@%ﬁlﬁ@?aansdpwpﬁléﬁ@mﬁf@méﬁié&ﬁl’ a5h A ISPt PR

ei ther naliihicl EGHThAGEs RPUARIN MR ilabls T T REASRL M. BCA- CPCR

expression o n a transgeni c ani , ctionally, the
BCA- GPCRs GRIResmrtte wsed vassaytsriamgneg ebvanear@-ipvoiet.g., icmepdueelichangesinor  of

the G protein coupled.recept i, whi.ch interact with,a Gprotein to
rodi s oiteRsrPPBH et P! et widha BRIRE: PRsPRO R ana ", S656)

Bal dw n, d%?h&%ﬁéryla%hf‘@P@R' Bin glto GSrdfths{ E9Rbleln actReti@8REsuIABEOdI Ng the
are on 1 q24

BCA- GPCRs chr onbsone and are associated with a regi on that is

anpl i fi ed meletnlebintingancliagecwbmbrangpoisotialy and sonduetencepbhegss) v uence of
huren S GEEah SEa S T bRty SRR R IR ¢
of 26-36 khandes @fint@cdlularBRidP1dVels2ind et SEmbteh réled¥e. 01/ 68704
PCT/ US01/ 080 GPCR-1 genes from ot her species should share at | east about
70% aBPno aci d i dentlYlethods of assaying for modulators of signal transduction include in vitro
ligand binding assays using the BCA-GPCRs, portions thereof such as the extracellular
domain, or chimeric proteins comprising one or more domains of a GPCR, oocyte GPCR
expression or tissue culture cell GPCR expression, either naturally occurring or
recombinant; membrane expression of a GPCR, either naturally occurring or
25  recombinant; tissue expression of a GPCR; expression of a GPCR in a transgenic animal,
etc.
Functionally, the BCA-GPCRs represent a seven transmembrane G-protein
coupled receptor of the G-protein coupled receptor family, which interact with a G
protein to mediate signal transduction (see, e.g., Fong, Cell Signal 8:217 (1996); Baldwin,
30  Curr. Opin. Cell Biol. 6:180 (1994)). The genes encoding the BCA-GPCRs are on
chromosome 1q44 and are associated with a region that is amplified in breast cancer cells. .
Structurally, the nucleotide sequence of human BCA-GPCR-1 (see, e.g.,
SEQ ID NO:1, encodes a polypeptide with a predicted molecular weight of approximately

31 kDa and a predicted range of 26-36 kDa (see, e.g., SEQ ID NO:2). Related BCA-
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over a amno acid region at |east about 25 am no acids in |ength,
optionally 50 to 100 amno acids in length. The present invention also
provi des wobyesipphi c vari ants of the BCA 5 GPCR-1 depi ct eBCTAS@AGI0D NO 1:
variant #1, i n which an |l eucine residue is substituted for a isol euci ne

aci d resi t. am nQ acid posi.tion 7 rom he i ne:;
whi ch an 1lj gengt: er(&]%‘?r(%ﬂ%m‘?sss(ﬂ?ﬁ LG&S%%E“‘?O? éﬁ%fl% B esi Idue
at am no gk, arﬁﬁl%'atci(pﬁéljeﬂ?at 1era9trﬁb"oﬁf3257§h %%ide%eﬁga& Mﬁﬁdnany 563 10m which a

glycine residue is subStituted for an alanine resrdue at amino acid
posi ti on Gofinoaciddva lemgthi oni ne. 10 Structurall y, t he nucl eot| de sequence of

human BCA- GPCR-2 (s NO. 3 .enc . POl ype ihith a
predi cted nol ecul ar e‘&i?|P§ﬁ3§n%lPV%fg’§P&%°rP§?‘élesp Wé@%lcg‘ﬁd albﬁ)r e% C ed range
of 32-42 kieCK.-9eRpictedin SERED NO):NG/AHant RelidtvhtthBaAcudtir(iEsidug &nsabstitueth ot her
speci es shoul d share at | east about 70% am no acid identity over a. am no

aci d regi dor aisoleveine acid sesidurst aminmacié perition?’ freryhs metyonpRayaipnE 2. i 100
15 am no agi.ds_.i t t 3 fold
o 350k of P o PonfRalcly refite SRR fuled (e fladd reshi¥er B acka

i nvent i on pakitien 4L Yot Ethe RRdthioRinb drel va@anta#&m'whlchla@ﬁ@ere@aﬁﬁﬁ depicted in
SEQIDNO4 variant #1, in which an isol euci ne remc{graw . Substituted for
a | eucine S&Eﬁt’@utﬁ‘égqrd’ﬂéd@ﬂnedﬁﬁlﬁbe alcarping agidpogiton 6 fiom BPINCH whi ch an 20

aci d Pl tion 16, AnyelBHd AR QAR o) G R R Ble.am o
substi t ut SEQ 0D N3 ahmdela pobpeephide with apradmtecbmpltcplaswemhhoﬁapp&mmatew ally,
t he nucleoti e sequen e of hu BCA- GPCR-3 (s ; I 1 5,

expr essed J ’ﬁWgr rn%rs),’)z &%&Re féyd%éﬁmé)mﬁ?ﬁ%eg%(ﬁ&i ct ed

25 ol ecul@f‘cm' %H&s ﬁsmwr%w@sis%md%iaﬂéfa@leagtchbaumm bffRfadidRaigf 32- 42
kDa (see, e. EQ I'D NGO 6). Rel ated BCA- GPCR-3 genes from ot her species

shoul d s haxver aamimaavs:td regimwtt 1eaSI%Gban Zoaraipodcidd @mtength, optéonally &fite1d0Gici d

b s n 19BN eidmATe R A LT i el iy MU ol 189 6 1 cout

15% of prlpgﬁgayygfﬁa%mbmmapcémms cell lines (see Figure 1). 30 In
additi on, BCA-GPCR-3 nRNA | evels are elevated in breast cancer cell |ines

fromboth anplifi edrmwemmamqnfal@cpr@wmmm@@hm vpuieats of 1 BCAhe
| GPCR- 3
Gepi ot ed 1R Peptie e L Ky LK IR R R Ao Rlnd ERER, 10T

substi t ut %dbs‘t@me@ fdreuendige aid ebsic®iad prdirt acamdmicﬁn@ FapQaRi#2| drwlich war i ant

#2, in which an 7 WO 01/ 68704 PCT/ US01/ 08020
20  glutamic acid residue is substituted for a aspartic acid residue at amino acid position 19;

and variant #3, in which a glycine residue is substituted for an alanine residue at amino
. acid position 6.
Structurally, the nucleotide sequence of human BCA-GPCR-3 (see, e.g.,
SEQ ID NO:5, expressed in placenta and testis) encodes a polypeptide with a predicted
25  molecular weight of approximately 37 kDa and a predicted range of 32-42 kDa (see, e.g.,
SEQ ID NO:6). Related BCA-GPCR-3 genes from other species should share at least
about 70% amino acid identity over a amino acid region at least about 25 amino acids in
length, optionally 50 to 100 amino acids in length. BCA-GPCR-3 is amplified at least
about 3-7 fold in about 15% of primary breast tumors and tumor cell lines (see Figure 1).
30 In addition, BCA-GPCR-3 mRNA levels are elevated in breast cancer cell lines from both
amplified and non-amplified tumors (see Figures 2-3).
The present invention also provides polymorphic variants of the BCA-
GPCR-3 depicted in SEQ ID NO:6: variant #1, in which an isoleucine residue is

substituted for a leucine acid residue at amino acid position 8; variant #2, in which an

7



glutamc acid residue is substituted for a aspartic acid residue at am no
acid position 73; and variant #3, in which a glycine residue is

substi t utvead 0f/a8704an al ani ne resi due at am no acid positi oRCTUS@Yes0t ural |y,
t he nucl eoti de sequence of human BCA-GPCR-4 (see, e.g., 5 SEQID NO 7

encodes a pol ypeptjde. with redicted nol ecul ar. .wei ght. of .appr.oxi gately
37 KDn. andabiclEat e Bhed S5l e Sig G apd i ABREFH P X e
BCA- - GPCRyfq 95748 #8! AMVALRS 51,2 RRGEASuST St sHnAORIR af blahBRSEsi@ROManA6 ami no
acid identity over a amno acid region at |east about 25 amino acids in

| engt h, optidgesition 750 to 100 amino acids in length. BCA-GPCR-4 is

anplified at | east ou 3. fold in.15%of 1 [ t rs and
tumor cell 1ines. Tﬁgr“ﬁfuéég’n{hel Wgﬁﬁﬁ%ﬁquﬁlﬁ? °8P§W‘g?sd‘b'§l’-ﬁ%%‘6ﬂ‘i%? Fari ant s
of thesBCAR(ERSRC!7 @80ddes & folypesiiid with Np¥ellictetambRbilaribeightofdppedximately

i sol eucine residue is_substituted for a |eucine acid residue at amno acid
posi tion 37 ksrandmpredicted sanggiof 243 kDeasen eige T HP N BHRelpted AT i t ut ed
for a glu i i i . I i AR ; kant #3,

i whi on SRS AL AR T Bl AP P RB 0D 0% b AR MRARET T
aci d posi tovera dflinoSpRdekion ak B@btabsuidls drhifo BCids EPERthyepteiallgd 60 amti0GM no

aci d sequences nmay be used to identify polynorphic variants, | nterspecies
honol ogs, 2aWeP aidsndenglh. BEA-GEEE=4 is ngﬁqd@g%aﬁtfqbeaﬁ-éﬁo emlB% Hade in

Vitrom,ne. q.. I I hatzation 20 conditions or PCR (using
orimers t%ﬁ‘%”aﬁ%‘%ﬁﬁé@bﬁgﬁ%@w%&&&é . 3,5 and 7, e.g., SEQ 1D NS

9- 1:3) a][]d sequenci ng?he@!redaytinsém@ntahje mmgmwhm&)hrcm_?ms.dfﬂﬁaBeAﬁputer
system for_conpari son, wi nuc) eoti de sequences. . i.cally,

i denti fi cgﬁﬁf?}?f“d{epfcwlw_g}bﬁﬁE‘ﬁié‘r‘f%&%ﬁ&w G é‘Pé%Pi 1%%‘%%@?&@0? i s made
by compar 'sﬂﬂsti@‘tﬁ_e(ggﬂr'&ge@&héjaci&F&Hﬁ@‘éﬁarﬁfno%gﬂﬁosgﬁna]@‘v&%rﬁ%% vHichRie, €.g.,

50-100 am no acids. Amno acid identity 25 of approximately at |east 70% or
above, optabspantd hgid 7E59Gueddsgbstttedaior @ glutsnic acidabeides attappie a¢ifl positiawAsy r at es

t hat tein.i pol.y. ' Lant, i i es.honol . allel
of - an TaCa e Bl R st FEs st P ERT b B RS o wabion ' B R
2.0 sequengR gRfiearipson al gorithms with default parameters, discussed

bel ow. Antibodies that bind specificall \é to an BCA-GPCR or a conserved
region thereof can dpseifisgediensefdbe BEA-GBAR mugleglife prdamingiasidsisguoness

honol ogs, _an ol rphi.c variants. The . i i s and
inters pecinéagd[ﬁg%%{ g‘g‘é%%?@ S %PQJ& ey %’t@%\s%fqﬁ éﬁgdé\ﬁ/%ﬁégg’ ﬁﬁg%@%ﬂ%ﬁgﬁ%’

st ruct ur e GHCRs. &1a$ filesiiifictiouRhe 8e hde pi Afro, B ukdCRringehtdgblidzatnd am no
acid sequence information may al so be  used to construct nod

BCA- GRERs cppditionsordiftR usinaspramers tirat SubridigetoSBR D ANOS:1, 3, 5, ang I7,S e.g.]: SEQ
ID NOS: 9-16) and sequencing, or by using the sequence information in a computer
system for comparison with other nucleotide sequences. Typically, identification of
polymorphic variants and alleles of an BCA-GPCR is made by comparing an amino acid
sequence of about 25 amino acids or more, e.g., 50-100 amino acids. Amino acid identity

25  of approximately at least 70% or above, optionally 75%, 80%, 85% or 90-95% or above
typically demonstrates that a protein is a polymorphic variant, interspecies homolog, or
allele of an BCA-GPCR. Sequence comparison is performed using the BLAST and
BLAST 2.0 sequence comparison algorithms with default parameters, discussed below.
Antibodies that bind specifically to an BCA-GPCR or a conserved region thereof can also

30 be used to identify alleles, interspecies homologs, and polymorphic variants. The
polymorphic variants, alleles and interspecies homologs are expected to retain the seven
transmembrane structure of a G-protein coupled receptor.

BCA-GPCR nucleotide and amino acid sequence information may also be

used to construct models of BCA-GPCRs in a computer system. These models are
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WO 01/ 68704 PCT/ US01/ 08020 subsequently used to identify conmpounds that
can activate or inhibit BCA-GPCRs. Such conpounds that nodul ate the
activity v oae87BCA- GPCR can be used to i nvestigate the rpCEUSI/BCA GPCRs
in signal transduction. 5 Definitions "BCA-GPCR' and "BCA-GPCR-1, 2, 3, or

4" refer to novel, Gprotein, coupled receptors,. the nes i C re
| ocat ed oﬁ“‘?ﬁ?ﬂ‘éﬁ?ﬁé’b‘ﬁ%{ tpgdant hfbi&o%‘g%‘mdé 4l cpy Aty oty ‘tfﬁnlg%@g%%@i@%'- r@“‘ﬁ
chr Omson%ﬂﬁlgéﬂndssthﬁ%dufldt@ﬂqé a@tlpiﬁ:}géisa{n ﬁ@ﬁC@PCRQ:Iah $e uI&Fto iBeAt SR of the

i nvention e seven transnenbrane regions and have "G protein 10 coupl ed
recept or acleiof BGA-GPERy.in signaltriyisdekction. G- proteins in response to
extracellular stinuli and pronote production of second nessengers such as
| P3, cAMP, and Ca2+ via stinmulation of downstream effectors such as
phosphgl i gr$Riednd adenyl ate cyclase (for a description of the structure

and function of GPCRs, see, e.g., supra, and Baldwi n, supra). 15
Topol ogi cal | y, BCA- GB@R&GP&SR@Z’@@ ‘iﬁGPeE}BG?aIl 2,8 oF A referip aeveldrratein o

"transnenmr ane in eve nd
corres pon&nged Ee)‘i? 4= % 3'%% ?‘a%eeﬁcgt{eggﬁ{égfoggﬁsoasgﬁwcﬁah %{ﬁ %I%m nal
"cytopl as rxssacﬁwwlﬂl a (‘@g@@l oﬁthe chronfi6ie ShabisedmpliBridlin 6fcadi/ndd telld. 9D ) .
These domai ns can be structurally identified using nethods known to those

of skill BCAKPERsof theiyeRdomkaygsava EAaNy@pEng F?ﬂj?wdtb@é(? Qcprméhu fy

hydr opRobi G .

Bi ol . % S?SEQQngﬁéﬁgg%@ eg%g%%gglrlrlgﬁﬁ? 1‘5)&69%95185 ¥ﬁtp%P <| n Eﬁl mer i
protei ns atichufiand promote bfdﬂu&ﬁ@ﬁ&ﬁse@cﬁndﬂﬂ&sseﬂi‘gmmchms IPE)CIAINIB einldlﬂfaff vido rral n"
therefore refers tgo the domain of an BCA- GP protr t he

cel | ul ar samblatiae ohAewnsticam effasts sushas paasbg SP id adey %SCY?{#?QfO%
domai n | Sdggctxﬁgloffg?{hléng%ane dMrh&iRdn ldf@l@k@ R ?a%tz)ra bal Bafiub! € and

solid phase ransme onaln conpri $es’ s srenbrane regi ons
pl us thesgmud.espondi ng cytoplasnlc and extracel lul ar | oops. Cbrtaln

bi i 45, ** Oyt opl asmoPaBREEID: S eRarRCRE Befatduramir eXirslier sl o
pr ot r udes “tr B P dnitRarte/ d RAIA'S Bor; O}F)ﬁﬁﬁg §dven SENSMnbrhAc: gmaaﬁ@a&rés@ewﬁ and

continues to the C-term nus he onpeptlde CR activity" refers to
the abi | i tcytopfasmicGrORximaceldarddenseand & Coemiinal “syionlagwic domsint toee, g,

measur ed, coup lin hi meric
GPCR) to ?“@Eéf éf‘glr fa’F Q%ﬁelgg d&%ﬁ@@gﬁ%ﬁs? églpglln ﬁe %5“%%@1}( P‘i?aﬁr%e(gsur ing 9
using methods known to those of skill in the art, such as sequence analysis programs that
20  identify hydrophobic and hydrophilic domains (see, e.g., Kyte & Doolittle, J. Mol. Biol.
157:105-132 (1982)). Such domains are useful for making chimeric proteins and for in

vitro assays of the invention.
“Extracellular domain” therefore refers to the domain of an BCA-GPCR
that protrudes from the cellular membrane and often binds to an extracellular ligand. This
25  domain is often useful for in vitro ligand binding assays, both soluble and solid phase.
“Transmembrane domain,” comprises seven transmembrane regions plus
the corresponding cytoplasmic and extracellular loops. Certain regions of the
transmembrane domain can also be involved in ligand binding.
“Cytoplasmic domain” refers to the domain of an BCA-GPCR that
30 protrudes into the cytoplasm after the seventh transmembrane region and continues to the
C-terminus of the polypeptide.
“GPCR activity” refers to the ability of a GPCR to transduce a signal.
Such activity can be measured, e.g., in a heterologous cell, by coupling a GPCR (or a

chimeric GPCR) to a G-protein and a downstream effector such as PLC, and measuring

9



WO 01/ 68704 PCT/ US01/ 08020 increases in intracellular calcium(see, e.qg.,
Ofermans & Sinon, J. Biol. Chem 270:15175-15180 (1995)). Receptor
activitywanlsssoef fectively measured by recording |igandPChiseciesomwhanges
in [Caz+] 1 usi ng fl uor escent CaZ+-i ndi cator dyes and fluoronetric imaging.
5 The terns "BCA-GP and " BCA- r 4 e e refer to
pol yrmrphn“?‘,cr?ﬁ‘é?si iila acegp g gt %ﬁtgy Oé?fglainﬁg‘e&?b@c:}eé ?1 f”ogs and
BCA- GPCR ‘?9 E)% 9§5)§ hREcep(&)achﬁ’esﬁcﬁa%@ferQx/@@?ﬁéﬁﬂu@&bﬁi r&eftifgIce
identity, pre era out or 95% or hi gher amno acid
sequence iligemt- 1rtdy¢edd1a8§® m[DCaf(j Bsmgﬂueres«zﬂnt €a” eindicatar dyescand fhoremeitic 25
am no acids, .preferably 50-100 am no acids; (2) bind to 10 anti bodi es

rai sed agéﬁn g £:an i munogen conprising an am no aci d sequence of SEQ I D
NO 2, 4, 6, or 8 andieaasfrwtA\GHOR & BEA-GRIRAND 53, dhar erefofy refed Yo
specifically hybridize (wth a size of at |east about 100 pref erabl y at

| east abopelysouplkie vanaus.mllelescnvigeis) andrinterspegies horgelags mybBLarGRER.

condi tion e

rodi 1 ed JarRu QRIS T Hrks Sl hing poifisoduepdd aeﬁﬁﬁﬁlﬁ’fe@%ﬁ*’%&. 15
GPCR, as gssgn, I8be@t) &b95%8 or hipheParhingiaoid spqinet ieatityptd SEQIDENORH 6, caf8 an
BCA- GPCR Ilnkedtoaheterologous protein A _"ho cell turally
occur ri ng o¥eN & window afrabaut %y amEo @gids, Hrﬁf&fablﬁéé(?nlg@ ﬁ@u%a%i%) ‘&? vect or

and Slfgrgo agﬁb&h A J;Jagﬁ %t%gla&uﬁég c,%mcpg, ng tiﬁ%n@é@iﬁ%%@ﬁ%g% of?ﬁQQD Host

cells e culture I'n Vivo Host
cell's 20 my:2hb4 @bﬁsan& obnservately nmahﬁe@mrﬁntsdhdamof or (Dukerifictliydhybatlize such

t t, hi bi dth
IO VBB R of dhsrerabas DeereTRENaY 4 teest abedl S 400 aftenideartingBl g "
or fluid (fhaty ﬁﬁﬁgaizaﬁ% y&l&m&s%bgé%eﬁc@@w@m@qes 9forr«;omi BCA- GPCRs.

clu ut are not |1

Such sarrpl es’in to, tissue isolated from humans,
m ce, and conﬁesvahv&yahmﬂ;ﬁe@tmmﬂqﬁhemoﬁﬂhm;ﬂrml adw tefars tedederpainiofas B§FA-t | ssues

such fr sect n aken f .hi st ur poses. . bi i sanpl e
ety cal o abiites dadurigh pIoeis FyBRTSRE Sdatiinel iehfaPR
prot ozoa, 1igkédj§),aﬁét%logbﬁp§ﬂolt§§ and preferably a mammal such as rat,
nouse, cow, dog, guinea pi rabbit, and nost preferably pri mat e such

as chi npanzees or hwnﬁlmtcelgfrleaeaﬁueailytqog@tmegCﬁH@ra@r@nefognedmﬂrthaﬂ prostate

epi t hel | al_tissue, acen test t nal
effects” CRMPHS aegﬁfr&?orbyecg%rs SUPRS S?%es ﬁgﬁlo@ 00(%6051%83 &% ﬁist?le r?%}!()}% ?SH(%IP
BCA- GPCR- ReglbAt ekt Segitay be @ﬁﬁtdﬁ@helﬁpexplﬁitydeﬁs inhevo, dad eietileatisncefs any
paranmeter that is indirectly or directly_ under the i nf | uence of an

BCA- GP¢R ntaydoe prokaryipfis ¢edls aitch g5y sPE 0T Cubpryetie pelisaucl ag ¥east, 1Msech ncl udes
l'igand bi gl gﬂﬂ)‘le&% g’{&ﬂiﬁaﬂoalﬂ nc&ﬁ%sgl{chlﬁ CI—f&@éLaa??{ncpﬁlteq{%! al, current flow,

transcri pt

“Biological sample” as used herein is a sample of biological tissue or fluid
that contains nucleic acids or polypeptides of novel BCA-GPCRs. Such samples include,
but are not limited to, tissue isolated from humans, mice, and rats,. Biological samples

25  may also include sections of tissues such as frozen sections taken for histologic purposes.
A biological sample is typically obtained from a eukaryotic organism, such as insects,
protozoa, birds, fish, reptiles, and preferably a mammal such as rat, mouse, cow, dog,
guinea pig, or rabbit, and most preferably a primate such as chimpanzees or humans.
Preferred tissues include e.g., normal prostate epithelial tissue, placenta, and testis tissue.

30 The phrase “functional effects” in the context of assays for testing
compounds that modulate BCA-GPCR-mediated signal transduction includes the
determination of any parameter that is indirectly or directly under the influence of an
BCA-GPCR, e.g., a functional, physical, or chemical effect. It includes ligand binding,

changes in ion flux, membrane potential, current flow, transcription, G-protein binding,
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10 WO 01/68704 PCT/ US01/ 08020 gene anplification, expression in cancer
cells, GPCR phosphorylation or dephosphorylation, signal transduction,
recept or WO ga6si04 nt er acti ons, second nessenger concentr aPCDUS0(802y. , CAMP,
cGW, IP3, or intracellular Cat+), in vitro, in vivo, and ex vivo and al so

i ncludes ot her physi.ologic effects such i ases .or decreases of 5

neur ot r an&fi ¥8 11%9at1ﬁg,r%@ﬁ%sspg|négeglggr ﬁ@sﬂ@g@gﬁﬁ’?ﬁfﬁ& 1PN 9nct i onal ef fect ™
I's meant %%ﬁl?éé@h&@raﬁan,cse@m&aﬂsdu&ﬂi@{, rdREIOEASAR DferatRiohs A8eshdanSREmREL er
that is indirectly or difectly under the influence of ‘an BCA-GPCR e.g.,

f unct i onalcongshyrsiiensl (cgnd AMBH@YP, Bt fadntsacelbulenCrUNdr visreabn wrg.¢8d€X can be

nmeasured by an an no t o t.hose illed in the art, e.g.. changes in
10 spect rd’é’&f’ﬁ‘ﬁ@@ﬂﬁa& ?seq\i?gtp?xggo]%gl_cge_ﬂ(ec N %}glg{:egﬁe(’seo’r dﬁ%rg’%sre%%ce,

refracsi veecirddaxdmitePdidicvnardicasé.e. 9., shape), chromatographic, or
solubility properties, patch clanping, Vvoltage-sensitive dyes, whole cell

currents, radioi sot &pe“dstarmining thedweqtional qFfeek dp seant aspays dpr peqrapmmd
et o T IR B R feab st LB ARSRYRY o Bkl Smd BRAD KEnce of

pot enti al e ch ion changes 1

i ntracel | uhBCAGROR €lo, imssanyehysisalehd akemidhPfeved. iSwk iftuattiohaligffecisphat e
(I'P3); changes in intracellular calciuml e_ﬁel S; neurotransmtier rel ease,

and the | icRRbe measired by pay meansdoyiayte those sliflgd mhthg atat-&» Shanges Bca- GPCRs ar e
d it ators;, \ . _ Tul ot i
usead 1hHn %P%Jggxglgﬁ?!géﬁfarﬁc%ﬂsgtfLe.%?ﬂﬁd?ggcgﬁdée?%Wssfb\}%&%‘égi%/dgﬂ? ilexjroaul ating

nmol ecul’ es usin itro an or si'gnal

t r ansduct ihgdrodgngmic (kiggahape), chemmitsgraphi2 Oorantubdip psipsrticanphicthadampingnol ogs
and mnetics. Inhibitqors are coppounds that, e. "~ bind ..to, partially or
totally bI"Sg?(gesiqlﬁﬂi"afii’%gnWhagﬁegg%?ntﬁrrégﬁﬁf’f"pagf%’ H@S‘F\pi‘? ’inﬁlﬁ(,ers:r nacti vat e,
desensi ti zens@fptidRNAct GAHnHIBCA- GRS, 1iBARAMAHING Bssafs;Groltaged) @bk S-
Activators are  conpounds that, e.g., brnd to, stinmilate, "increase, open,
acti vat e, pbteatihl andtcendentdaa changss;tipw fuk ossays ehaniges reintacelplarsgerngdt e si gnal

transduction, e.g., .agonists. .Modul ato i, ncl 5 conpounds.that, e.g.,
al ter (ii!tsl he W%?@gﬁ‘gtsfl%g%‘f pa&@yﬁ%%tf’f‘iﬁ'é’hﬁil"@ﬁe (ﬁéjﬁé@gﬁ?ﬁéﬁ%ﬁﬁ@? ns t hgt
bi nd act i walein$ 161! AdtirbirdRinittéprelbssel #idige like.pr ot ei n al pha, beta, and gamma

subunits; and kinases. Mdul ators al so include genetical |y nodified
versi ons of BCA- GPCrnhibitays,” “activatoral erd ‘Grodidators of BGA-GREIRS asg usedt ur al | y

occurring.and,synthetic 1liga ant agoni st i t.] ies, small
cher cal Horebateseo g LSRR ARHERAE sT mogtRR Rk MleesPE ThgRE

acti vat or gsingGh Ve, arfl. il vivoRX§iye S sigtha BeAsERERS, .., tighiids, agonigtgl | s, or cel |
menbranes, applyin ﬁqt ative nodul at or conpounds, and then determ njng the
f unct %nalaﬂ@g@l@&tﬁsﬂ%ﬁ eig homalogs prthairnetisso Anhibidory aregompoyndhiho ¢-gsdigd es or

assays co %’,rﬂaﬁia'ﬁg o@%ﬁﬁ?ﬁgﬁk rst}i]ﬁhlaﬁfﬁ (fe[:leegge? gre%ﬁtb délay activation, inactivate,
desensitize, or down regulate signal transduction, e.g., antagonists. Activators are
compounds that, e.g., bind to, stimulate, increase, open, activate, facilitate, enhance
activation, sensitize or up regulate signal transduction, e.g., agonists. Modulators include
25  compounds that, e.g., alter the interaction of a polypeptide with: extracellular proteins that
bind activators or inhibitor; G -proteins; G protein alpha, beta, and gamma subunits; and
kinases. Modulators also include genetically modified versions of BCA-GPCRs, e.g.,
with altered activity, as well as naturally occurring and synthetic ligands, antagonists,
agonists, antibodies, small chemical molecules and the like. Such assays for inhibitors
30 and activators include, e.g., expressing BCA-GPCRs in vitro, in cells, or cell membranes,
applying putative modulator compounds, and then determining the functional effects on
signal transduction, as described above.
Samples or assays comprising BCA-GPCRs that are treated with a

potential activator, inhibitor, or modulator are compared to control samples without the
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potential activator, inhibitor, or nodul ator are conpared to control
sanples without the 11 WO 01/68704 PCT/US01/ 08020 inhibitor, activator,

or nodul aW@p1/6850£xam ne the extent of inhibition. Control PERURIIES020
(untreated with inhibitors) are assigned a relative BCA-GPCR activity val ue

f 100% .l.nhibiti f - GPCR | hi d the BCA- GPCR activit
Val e el SIGLSN ENERE RGO © BBUE BT S aRaey SoRraree
pr ef er abl yy 2R Qe wille fdhiior irOdssBhedPa REATVSHEA LGP @R RLEVBLvAMIESF 1009, BCA- GPCR

activity value relative to'the control (untreated with activators) is
110% nor énlgbitiveodbh PCASGRCRisraghisyest wherbihy BIYS-GRIRact{vityevaluergltiveta j ve

o1, SNl L ol bRy GRS BLRh 20 BARGFOBEHAL, 07

The terns 0 nateri al

that 5s BOBIGITER & dchived &L e BCAYGPCR acivinwlesTetition ts thattosiiolnor mal |y
acconmpany it as 10 found in its native state. Purity and homp ene(i)é)/ are
typi cal | y (ensreated widtiagiiyiotogs) lahb%,tm@@mr@:ﬁa@mélwat@%mr%fe@blySﬂ@rﬁ o

pol yacryl am | electr. ' ' haldh@hos hi

Chr omat oo ey R e LRI RIEN o e nign, BRI ARARF 1000130 ne pigher.
preparation is substihatiemdd ‘fsopated T ipatfied’ hondbidlogioaly purdhraferad atatetiaBdmt GPCR
nucleic acid_ is separated from gpen reading franes tﬁat fl ank the BCA- GPCR
gene and énwbg@ntiglypisssnyaliy{ge FomLmRoREntE il iptaRMAt aCGomNMY HiASi f i ed"
denot t (=Y [ r | Y 0 t Lall y one band
I n an?gl egﬂnggﬁcq){ré gl[aﬁ{ég%te . @th?@uﬁgﬁg{f?aﬁﬁ%?ﬂyfﬁ?ﬁ tﬁﬁgwrsl% | eic acid or
prot ei n i anaytitAabtmBaYotabniuesmick ap pelyecrgbimidagellebasbp®Besiporligh and nost

preferably at |east, 99% pure. "Biologically active" BCA-GPCR.refers to an
BCA. GPCR RSVPHEATSE HARIC chbemstpaaln & Berioiadbstys 15 PRelpriinip SPERiss REGReR! B

recept or LA : ' . Y l:ei o' ‘.
%&gfﬁgg%t?(yg é@%&%ﬁﬁllﬁ’ﬁ%ﬁé&?‘{g particulablUal i8315te@ BCK -G ASCIO acid

deoxyri bon s or ribon eotides and pol yners thereof in either

si ngl e- oifs shpatakel om apeie cbaflimgfrankis ghat dlank SredRPLSRER geneiandénsodei ds
t ai pi ! | et i di fied, b id

[ nkadSs. Brrironouet el i ACASCPCRY ol Guiief; AERIEAR ARG B4 Pl

occurring prdt@ih(‘é?xae%wrﬁs.@% Bssehttilly@ine BaAdlinteh N6RMRPhb1ES gals Halgoul 2Ty itandas

nucleic acid, and which are nmetabolized in a manner simlar to the
r ef er ence that theowiclaiescid pr progtinés ajfleast®ivo anee tgse prgfarehde at lepstOR%upure,

limtation haospher gt hi osphoram dates, nethyl phosphonates,
chiral - nﬁpﬁ%osgﬁrggeﬁ%&?ﬁgf%és@g?& é‘t hyl ribonucl eoti des, peptide-nucleic
aci ds (PNAs). Unl essBablbgiciilyssctivetiBCA-6RCRarefias td 41UBAA-GPCRiagingGighal

sequence also 30 inplicitly enconpasses conservati vel pdifjed variants
t her edf ( dragsducteracibrityrand Chptein senpded recentersiivEyds @%?Pg%%éﬂﬁm% y

sequences, as wel| a‘;\{u}c{%ﬁ% éc‘?@*ﬁ%?e‘fsetoe&%kiéxﬁ%&nm&i) A8l R Bnucieitfies bgal |y,

degenerat e codon sub I 'ons may be athi eve y generating sequences in
polymers thereof in either single- or double-stranded form. The term encompasses

nucleic acids containing known nucleotide analogs or modified backbone residues or
linkages, which are synthetic, naturally occurring, and non-naturally occurring, which

25  have similar binding properties as the reference nucleic acid, and which are metabolized
in a manner similar to the reference nucleotides. Examples of such analogs include,
without limitation, phosphorothioates, phosphoramidates, methyl phosphonates, chiral-
methyl phosphonates, 2-O-methyl ribonucleotides, peptide-nucleic acids (PNAs).

Unless otherwise indicated, a particular nucleic acid sequence also

30  implicitly encompasses conservatively modified variants thereof (e.g., degenerate codon
substitutions) and complementary sequences, as well as the sequence explicitly indicated.
Specifically, degenerate codon substitutions may be achieved by generating sequences in
which the third position of one or more selected (or all) codons is substituted with mixed-

base and/or deoxyinosine residues (Batzer et al., Nucleic Acid Res. 19:5081 (1991); /
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which the third position of one or nore selected (or all) codons is
substituted with m xed- base and/or deoxyi nosi ne residues (Batzer et al.,
Nucl ei c A¢Od1/68584 19: 5081 (1991); 12 WO 01/68704 PCT/ USO1POBO3M/08Tt suka et
al., J. Biol. Chem 260:2605-2608 (1985); Rossolini et al., Mdl. Cell.

Probes 8:91-98 (1994)). e ter | el (d,is . used jnt eably with
gene, c .,hts‘*\?FRﬁg‘,‘aJ_r i)B)Qﬂgn "é@%p?éay'éﬁﬁé Q(ﬂ%%xg%qs Qi g ‘.’}"?‘f@r ?gl?'%oges .

" pol ypept igdf. g3 {)1@9@! 48 1@RthucRi 4G 1k usd ButtieRshdeMI9MANPARGRAMDNA, 5 herein
to refer to a polynmér of amno acid residues. The terns app1y to amno acid

pol ymer s mRMA| cligammeleotideyenépelyhwaeaiisied resi due is an artificial chencal
mmetic of a correspondi ng, nat ural l.y.. oceunri ng am.ne_aci d, . I to
natural Iy occurri ngs@ﬁit?mls_ 886’86?}%163/@)?8“ %Oanﬁoﬁgo %%Pu?raelqsf/d bng%ﬁﬁr{%g%% m no
aci d pglyefein tbhefd & ApoBieRof Afind acidksifiest THRaAtMMIPpYy RCMMING beig@ and
synthetic amno 10 acids, as well as am no acid anal ogs and am no acid

m metics whbmdrsincvhich onpopmgareanaino agidipsidie is gnerEigichemiqalmimetis of hg

am no aci ds. _Nat wrall rrd i .4Cl t he
qoneti o coametRbihRna e AREHELNE BIMO G E PRt iR Yy SR 1°
hydr oxy pr @tidilymiers ahd axy-ghtutalyaiceyrriap dnfingigé pblyaet.i ne. Ami no aci d anal ogs

refers to conpounds that have the sanme basic chemi cal séruc ure as a
natural |y occurri ng Tasitesn 133‘11§Eia€!_,d refers to gafugplly gogBmngRad SYRhelin AP0 a
hydr oggn, .46 alRoxyls HLRYR iﬁiﬂalﬁ%g Ay %ﬁw Bc'dE}ﬂﬁinet%E' 13t AfRHEn Eﬁa fhanner
honoseéri ne, norl euci ne, et R OnT e Sul T oXi e, methionine nethyl sulfonium
Such anal ggsildtay ehemadirbile dedirfngamisio (aeidg. Nahwallyeerrunme)g aminowadids aedhpsept | de
backbones, but retain the same bagic chem cal structure as a. urally
occur ri ng casRded bydhs ggnegﬁpgfge, é%WBﬁ i thoss E‘%‘lrl"eafcé‘*séﬁ?t@r %ﬁ‘é‘?ﬁ%&lﬁ%{a ffounds
that have hggﬁ)gckﬂl%iiﬂé,ey-&ﬂ%&(y'ggﬁiﬁgatg,' efnti%-ﬁﬁ&s_phﬁ%ﬁn%h%rﬂiﬁﬂ @67l anGlogsteFars to

structure am no aci that functions in a manner s_lmlz_ar to a
nat ur al | y compoundsribatédraiethesaing bagioichenizal stisicives ah@enatafally ogcurtiog heird n by

ei ther _theiy, commonl y. knqwn, .thr letter nbql by the. -lett
slynbollg r @é’&nﬁ%nﬂbﬁ c%‘yo? ﬂl@t }5@9)51&3 ?%ﬁyépggiér%@é??‘y%ﬂ%ﬁr@ﬁ%%g’@%‘ewgsi on.
Nucl eot i dgg R LiokgVd & ChoBriRE, doplb8EihE ndtRioRihe2BlfbNgE, 'maRIvARIR HetRFIC ept ed

single-letter codes. "Conservati vely nodified variants" applies to both
am no aci duboniumuSueh enalagd hives eepdéfiedeR gronps ife-ge spdencined opmodifiedipgptidtic| ei ¢

aci d sequences, conservat, vel modj fie arjan . .nucl ei c
ci ds"uhi CHORREGHE AR Mems poBR Shirb el b PEhEe hELFAY ebfutdfudy
sequences acill AiRbecid itk € fBrsas cherfiegiscongiousdcheiehave adutirathiaris 30
sequence, to essentially identical sequences. Because of the degeneracy of

the g@fet idifferenicfeqm the ganges! Ahamies! spctgmebanomaine goidgbihadmtieeF B2 aci ds
encode ANy Hndf8mRe o ﬁ]aturally occurring amino acid.

Amino acids may be referred to herein by either their commonly known
three letter symbols or by the one-letter symbols recommended by the IUPAC-TUB
Biochemical Nomenclature Commission. Nucleotides, likewise, may be referred to by

25  their commonly accepted single-letter codes.

“Conservatively modified variants™ applies to both amino acid and nucleic
acid sequences. With respect to particular nucleic acid sequences, conservatively
modified variants refers to those nucleic acids which encode identical or essentially
identical amino acid sequences, or where the nucleic acid does not encode an amino acid

30  sequence, to essentially identical sequences. Because of the degeneracy of the genetic
code, a large number of functionally identical nucleic acids encode any given protein.
For instance, the codons GCA, GCC, GCG and GCU all encode the amino acid alanine.
Thus, at every position where an alanine is specified by a codon, the codon can be altered

to any of the corresponding codons described without altering the encoded polypeptide.
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For instance, the codons GCA, GCC, GCG and GCU all encode the am no acid

al anine. Thus, at every position where an alanine is specified by a codon,
t he codowaeanedies altered to any of the correspondi ng codpapUdesspicbed

wi thout altering the encoded pol ypeptide. 13 WO 01/68704 PCT/ US01/ 08020
Such nucl %l\?c aci.d varjations a " which are one species

conser VSl PHEfiy aﬁgdfapgg@l%?lg{epty@atﬁgég; Wb%?éf)’&e%?@fnﬁsgﬁquence her ei n

Wh' ch enc%@ﬁs%r@atw@@'rﬁ&ﬁﬂ&d dﬁm’ﬁoﬁﬁ) E@&? hubeR a%i@genu@@é%wl&wmch%ﬂ&odea@ ation
of the nuclelc aci One of skil recogni ze that each codon in_a

nucl ei ¢ agoblypeptidesgiso desGibesteverty poss1b1ec$ﬂn@trvran9thh@f the sntlgicagiflo rOmant skill

nmet hi oni ne and or di n rd I e 0 for han)
can be mﬂ? |%??g[1%aéleﬁcﬁ]achﬁﬂ(ﬂ?8ﬁ Fllc)? ]ido(glr%‘fepgAp%vﬂ’éc ut® Ordlk%:%@tt Tpngl Y,
each skl ety 36dbh i ABhdhi, METEG; wmhds Mﬂ]ﬁdhl?lﬂmxdﬁﬁc@do@doyﬁ?ﬁbpmy S
inplicit in each described sequence. am no aci d_ sequences, one of

skill wil lcan b@@@mfzeé toryigld Mﬁmotapmlh/l lderﬂwahm@@ukuﬁ%%im&!y cacl gfent or
addi tio ns atﬁ)él Gogc Igdrc?e&é”?&& Wh?cﬁfroéncgc? s n?‘p%?ﬁ&é ggmg?l&t B Qa{cfi'd@scrfb%ﬂ uence

which al té es a sing ercent age of
am no aciséfuente.t he encoded sequence |s a "conservatively rmdl fied variant™”

where the alteration results |n t he substltutt g of an am no agAd with a
chemically simlar aﬁﬁtﬁ@n&%‘i’ acid seggicaessyens fskdly Hef’%r}l%f-’nth?%%ﬁfl’é( Wt ovi di ng

Funct ABnaiskib il ol AR08 ARl 5076 & bElelo A, BN, b bAiARL br préWe!

conservati ve var| ants are In a 0o not excl ude
pol ynor phlsequeace which,alterst addspe deletes iacsmgle:)gmnoannﬂ el sphadlspepfentdge of mwamd i on.

The foll ow | e ht S each contain a sth onseryvative
substi tuti F\‘g{ gr'?g q4r8Fe 151 %RP%Y%@ 03&6€¥?1‘ﬁ?é1 ereé@e gfer%%’art ic
acid (D), g %{E ﬁmh% sﬁﬁétftiut(diza)of an%%ml)‘f@ Qﬁﬂﬁgihrhecﬁeh‘gmal s‘tﬁlﬁﬁ‘ diﬂin() @id. 4) Arginine

(R, Lysine I sol euci ne , Leucine (L), thionine (M, Valine

( ?1/) , 6) I@waquvatimubsilt(lﬁc)n tables peaviding Yonctiznatlyt sopHamanging ;acigs afﬁ)WSér i ne h( S),
T
prot oiie - (oalis Bt oA Fessen i Y mpdinaanan aieh goRGRap Edide ot vetur es.

can be de%ﬁélh@@ﬁolyhﬁrﬁlﬁé Frifits, i’rﬂéﬂs@é&%s'l@ﬁ@l&gsoindwmlofﬂid @fentfodl a gener al
di scussion of thi§ organizati on see .g., A berts et al., Mlecular

Bi ol ogy of the Cell Theg¥ojlewing em@gyouaﬁaa@mmwn amino acids that are conservative

substitutions for one another:
1) Alanine (A), Glycine (G);
20 2) Aspartic acid (D), Glutamic acid (E);
3) Asparagine (N), Glutamine (Q);
4) Arginine (R), Lysine (K);
5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V);
6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W);
25 7 Serine (S), Threonine (T); and
8) Cysteine (C), Methionine (M)
(see, e.g., Creighton, Proteins (1984)).
Macromolecular structures such as polypeptide structures can be described
in terms of various levels of organization. For a general discussion of this organization,
30 see e.g., Alberts et al., Molecular Biology of the Cell (3" ed., 1994) and Cantor and
Schimmel, Biophysical Chemistry Part I: The Conformation of Biological
Macromolecules (1980). “Primary structure” refers to the amino acid sequence of a
particular peptide. “Secondary structure” refers to locally ordered, three dimensional

structures within a polypeptide. These structures are commonly known as domains.

14



Schi mel , Biophysical Chem stry Part |. The Conformation of Bi ol ogical

Macr onol ecul es (1980). "Primary structure"” refers to the amno acid
sequence vo® 0H687parti cul ar peptide. "Secondary structure" pef/@ssl/a8020 ocally
ordered, three di rrensi onal structures within a pol ypeptide. These
structures_are comon| ovvn as do 14 WD ,01/68704 PCT/ US01/08020
Domai ns arPaRe %rsa?ertksmsa BBPI,‘/BER}MGEE&&%‘? afsmm%%ﬁg P@ Cﬁ

pol ypepti dg. m@ﬁfhugﬁ? td acl}gir&a{davel}z Sod Qnﬁ‘ﬁp&%'l&?gt ef%lé@@oﬁﬁ?ng Qreafhdisud ONQ.

Typi cal up of ~sections of |esser organization such as
stret ches sedtiohS of lesstr oagtlizatitne buches strétEhestof@r -sheetsanduchelices. (Béréiery to t he

conplete three dinensional structure, of a pol ypeptigde noner. 5
" Quat er naﬁ?“%tﬁeué?ﬁ‘ﬂsew thegqumplete dhrep, mﬂqﬂs’é’é‘ “ﬁ‘éwg Bﬂ%@&g?‘?nrﬁ%? MBS red by
the ngnce afs % Mt’ L GBrs 98 tHe"cﬂt%Q%ﬁH&ﬁionra%thcﬁfré{ fd%ﬁieh%y i sotropi c

ternms are a nown as energy terns. or a "detéctable noiety”
i's a conpashtivaientiedsecibtitn ef m;iepesﬁmtttemwomte Pghmtwphehmnmre alsodahwni cal ,
i mmunochem cal , or chem cal means. For 10 exanple, useful |abels include
32P, fl uorPSSRERY '9P8s, el ectron-dense reagents, enzymes (e.g., as commonly

used in an ELISA), Wi efhar o@lw@e%&ﬁﬂe fhoidty” RaRioRipositiof defeetaBiesy for  which
ant or 7 can be nade detectab g., by incorporating a radiolabel into

t he pepti c*pectroampmwdtocbemlmalebtochmmbbun@gn@qb@mmaﬁ ®afc WMh@@WeFWt h the

pepti de). bel ucl ei ae robe oI| that IS
bound(118 1§X%‘?1P e?sef‘g\}gh isn‘lnf’@d jﬁr gﬁ%rﬁscﬁn\p grron" %‘% geéﬂtg g Sor
noncoval eng, ?y as EGhASAN isedirfan EEEA)dEﬂ’otﬂ\&ﬂg@mgﬁh@CdrM%tbm Al pr@feuimf ogen
bonds to a rabel such that the presence of "t he probe may be detected by

det ect i ng Witieh prtes drvon bemadp defegisble, & 8w hY incornasiing wigdiolaksl pithepeplds, a
"nucl ei ¢ aC'E]j ﬁ%{ tﬁgie{eg{’ gﬁ{bggleg nucﬁaﬁl??each% 9\’%;1 tﬁ'ee @ﬁe nucl ei c acid

capabl e of Bt rge ntary sequence 20

t hrough one or nore AYnﬁﬂe@hu@&embﬁqirohmsrdﬂl.gonﬁaledtidxé” i&hmwbzit icboqidenent ary
base palrlng, usual |y throu h, hydrogen. b ormati o As use hereln a
pr obe lfay cithel qmlen%tthﬁoaghe Inger or g ¢ %GI“ “@? Qﬂ‘{ » Py NRCORRIGRHY, &0

(7-deazag i ﬁﬁisﬂ[lo mébe may
be j oi nedl{%g%g} %n{gaéglga%# éﬁg)dr geg klljg lg%il es?&?t&;@?tﬁ@ﬁréséhc%r?g as it
does not ipnbterthey be dctb&tedlwodet&tn@tthe)presaﬁw@f tifedebed bawnd to,thppwbes may 25 be

pepti de nucleic aC|ds in ich the. cons ent hases. ar.e ,j oi.ned eptide
bonds rather than ﬂg‘g‘ie&‘l‘ Ie?ucllell?lﬂ% arode|or oiv\),g‘l’r}“clf@“ rdgﬁﬁ?fﬁglb'{/) gne of
skill in thejef dcid é@tablﬁro?%ﬁﬁhngr%% tQﬂg@fjn&c‘?é'lQQéld%?%ﬁﬁl%ﬁﬁn{aﬂg@qﬁ%&o”p| ete

conplenmentarity wt e probe sequence dependi ng upon the stringency of
the hgbri dhmagh one comdiet typesof clitreicpl inds, usnallythedughabmplenaintasy bese | abel ed

as with i Sp%}n éuaﬁy througnhﬁ};d%ogenl b%rr?d ho ation. %\%ru%é‘&) ﬁgirre]i% a prob'e rr]ﬁje'tyrlgcllﬁdé(

natural (i.e., A, G, C, or T) or modified bases (7-deazaguanosine, inosine, etc.). In
addition, the bases in a probe may be joined by a linkage other than a phosphodiester |
bond, so long as it does not interfere with hybridization. Thus, for example, probes may

25  be peptide nucleic acids in which the constituent bases are joined by peptide bonds rather
than phosphodiester linkages. It will be understood by one of skill in the art that probes
may bind target sequences lacking complete complementarity with the probe sequence
depending upon the stringency of the hybridization conditions. The probes are preferably
directly labeled as with isotopes, chromophores, lumiphores, chromogens, or indirectly

30 labeled such as with biotin to which a streptavidin complex may later bind. By assaying
for the presence or absence of the probe, one can detect the presence or absence of the

select sequence or subsequence.
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30 | abel ed such as with biotin to which a streptavidin conplex may | ater

bi nd. By assaying for the presence or absence of the probe, one can detect
t he preseveel/ag70eabsence of the select sequence or subseqR€RT801/0BB20M\D

01/ 68704 PCT/ USOl/ 08020 The term’ recorrbi nant" when used with reference,
e.g., to a cell, | ei g acid, or.vector, indicat t hat the
cell, nucleic aci d g Fegamiia eﬂaéed‘ﬁlé%ﬁ%ﬂﬁm% P84 19 celi

i nt r oduct IABleRf ach, BRIEHOHORLHS, 1ﬁ&'i%£t@é ﬂlaﬁﬁﬂe‘éeﬂ’ rnul@fei)& 'S&ld[' pRtefn§t vedtot,@iadt i on
of a native nuclelt acid or protein, or that the cell is derived froma

cell so 5 beedmbididitd b?hh@,ntxfoductmaqulmtewleg@wmunkm ac@(bblt proteppeye genes t hat
are not fo nd, Wt rec ) for f th | or
express n Fvgoﬁgﬁggat{\ﬁd}uc % a%(fﬂé‘?’iﬂpeé or%&}e&fl B d?;&vmd %a%elﬁg%er

expr essed pddified. ErR ©% sLinE, Rtdmbihe B¢ & révstgeﬁ@tﬁg%énot\lfﬁﬂlﬁd withih Wi t h
reference to portions of a nucleic__acid indicates that the nucleic acid

conpri ses thewatiye (m@cgmbmaﬂ dorswaf thp sell ay express naldve gangethahareptherwiss
rel at [ ons%}gc %%1(?%%% ?Styeaiealﬁ% J‘é%%éﬁ&\or E&regit\%gera%gu the nucleic acid is

typically nore sequences from
unr el at ed genes ar rmwegeth t‘lfetéralego@”rvdwmumtmrhmeﬂeranue:toqymlemaf amctpic a
prom)ter fromone source and, a ,codi ng region from anot her source

Si il arl y acid 11%@9@%@6@@951%115&?’@}‘1{1"(1%58%?’%%0&@%6SP sequencss thaha@divhr i ses t wo
or NoRE Sy Q@ﬂlﬂﬁé@%éﬁ?&h}p%}ﬁ%ﬁo&cﬂgﬁ{%@ ﬂﬁh‘cﬁl@eF%ﬁfﬁEtaﬁ@é fd ﬂi&fé?é Rcili% 15 each
other 'In nature usi

n prot e|n pronoter” ‘i s defined as an
array of nymbailycreannldnml)tprodu@dqhm/mgatsvcxd'ranoredcqtencestfrcanymeilqmd ganeof a

nucl ei ¢ aci d. d herej not er, i ncl udes negessary nucI ic acid
sequences #H@3ag°c tﬁ@@i@a’%@%‘f%ﬂw g‘r‘ HE @Pilpt-Bof PIURRIRT LD qug SoWEe anda of o

pol ymer as %oéhh tré’é?f’n EBleﬁ:Hoﬁfer sG”ura-eA‘Tﬁnﬁiaﬁ?eé‘Betelﬁldgbﬁﬁﬁﬁo%in alEautanrhaanal |y

I ncl udes 20 enhancer or repressoi el enents, can be | ocated as
mich as s g@vaeial cotipoisssame orbacre sphsequenicestimt dre nett fmltld m 11119 sahe relatinnshipgei on.

A "constitutiv rormt r that |s active under nost

envi rgﬁrrer‘?f“'ah Eﬁrdg &g‘? gapgre?hf‘ﬁ} DRAE™i ons. An "inducible" pronoter is a
pronoter that is actg Vﬁoﬂf&@&’f’ 1@&‘(1&15@5]@&{1&?@ &Tnudﬁi@dcﬁlp&ﬁﬂio@bec{u@ﬁlwsal&aton
The term "operably |inked" refers to a functional |inkage between a nucleic

acid 25 eﬁpﬁ@tgsanmnmw@mqf einuglsipasit eA§ wéﬂaeé@n & pevaisr &cTudss nagessayy of
%2?:?:}' P%llél g%?pa]%gé sequ g ceg n?argélile%tzsr??l)te (?ﬂgan St gsgltcﬂlégl ﬁ'tﬁe é gfgequence

SHe sequence | r'ec Fanscr p ron of the

nucl ei c a@b@nwasreqsg@e Prdigote) alTHET & elepiwiit. SAGu@NGer aldd optiorpitlgssdhadesvect or
is a nucleic acid construct, %ener ated reconbi nant ly or synt het ically,
wi th 80sedista) ephanspioes tepisesor glements, which can Briasptedian uches severy] thousand

transcri ptb'a?éqpa(?lfs o et st i o AR EptioR C G cbRstAuti\RP toréifibler is HifofbRe 88! ON

vector can
is active under most environmental and developmental conditions. An “inducible”

promoter is a promoter that is active under environmental or developmental regulation.
The term “operably linked” refers to a functional linkage between a nucleic acid
25  expression control sequence (such as a promoter, or array of transcription factor binding
sites) and a second nucleic acid sequence, wherein the expression control sequence
directs transcription of the nucleic acid corresponding to the second sequence.
An “expression vector” is a nucleic acid construct, generated
recombinantly or synthetically, with a series of specified nucleic acid elements that
30  permit transcription of a particular nucleic acid in a host cell. The expression vector can
be part of a plasmid, virus, or nucleic acid fragment. Typically, the expression vector
includes a nucleic acid to be transcribed operably linked to a promoter.
The terms “identical” or percent “identity,” in the context of two or more

nucleic acids or polypeptide sequences, refer to two or more sequences or subsequences
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be part of a plasmd, virus, or nucleic acid fragnent. Typically, the
expression vector includes a nucleic acid to be transcribed operably
linked tovaopsindter. The ternms "identical"™ or percent "iBEnUSen8y20i n the
context of two or nore nucleic acids or pol ypeptide sequences, refer to
re the s a5rRSYES of EEA PrOopOREEHFAY BT be of BN IER s gt
nucl eot i dgg thbadme gree, 4B FRIRIchtity pref@BOIy 7570 %0% 85Y4, bYY%, B 2% ddukiyy 75%
80% 85% 90% or 95%identity over a specified region, when conpared and
al i gned f ovenraspesified cegiomsphendemperad i alignedoiepriex i ePIEwANIce @8 Hnat ed
regi on as neasured .using a, BLAST.or .BLAST 2. C J

al gor i t hm§°WP 08&183?‘% Ffesignt &7 56%’3%%?%%51%8%8%%%%?&%; oﬁa'ﬂnigﬁ’ﬁ Q@I i gnment
and Vi suakequRfResnhsHtisoSHIEBritRN e Gefadlt farbibeitrSddsOribedl titow Setttgtmmiviabl | y
identical.” This definition also refers to the conplinent of a test
sequence. abganentand yisuakingpectemt Pudh seqyences &0 thensaiddgibgn sehsiantially ot | east
about 25 am &Ci | eat | [ ver a
region t hé@n:agal_Sol-lﬁ%ég Ea‘nr"nﬂllr(l% agsgir S?s;tP tﬁ%%cirg@g}t' etg??ﬁg%%ugfrlfgé; ﬁj.ra%%)érm%quence
;:orr{)arl SOfthe idyitit @kisis cveLa @ﬁmﬁfhd e atis atleastabowt 25efntine acids osmuplentie ?in 0 V\ﬂi ch
est sequences are conpared. en usi .a ?bjence coppari son. al.gorithm
test and ﬂ%ﬁ%@h@@%@iﬁ’iﬁ%ﬁ@é@véﬁﬂe&%ﬁ%ds 5@1@ r,““Q‘%BE@?fd nce
coordipat g g/ € designated, if necessary, and sequence al gorithm program
paranmeters are 15 designated. Default program paraneters can be used, or

al ternative paranet &os semendgecontsisgmdypachllyTine ss@rpneneds epapdercsen

al gorithmthen cal crl%f tes the percent seg(ﬁe@%e identities for the test
sequentces S?‘lfgﬁ?‘i’ v tR spiea E’i}r?ﬁ%c@é’&?ﬁ?egcd1, “BYLBE aéﬁi‘fegg;ﬁ?w

par amet er $joofiihrk QBRI $4BrNbaE Menced frettfied @S Bompitel, YRR qiiilcs” ence to a
segnent 2& of any one of et hga%iu%%gr of coenti guous ip))osi ti ong sel ected from
the gr ouplcloommamsia;@daosignatngxﬁnmessarym,s\iﬁmaﬁs higorthoy progeam paranisiais 20,

nor e ual | y about to about 150 in ich a _seguenc e ared to
a ref is en 855%33?@ n%éggllt Pf‘}%%&ﬁ@n}?g%&?“ lbefusea,o%aiftaﬂlgﬁge g%r% ‘ltegsncsa%a ter the

two sequerRe@snaAs® P deBédck c@fn?ﬁlﬁi'ﬁﬁi-al@&ithﬁdﬁerﬁfalqlﬂétésgﬂhﬁ‘pefceﬂﬁfseqmenCGS for
conparison are well-known in the art. Optimal alignnent of 25 sequences for

conpar i sondegtiievfer Seridsicequences rglative{o thrsefeisaes saqupscobased oy dha Rrag 8T
Smth & Water %Zen Adv. Appl. Math. 2:482 (1981), by the honol ogy alignnent
al gorit hmP 5%“ eman & Winsch, J Mol. Biol. 48:443 (1970), by the search

for simlarity methoteoipabesn aaitio® | agused hefeimg énclidks réfereficatd. a SgimentJSA
85: 2444 (1988), by conputerized inplenentatjons of these algorit hmfa ( GAP,
BESTFRG, ~pAamponefdhe number of contiguous positions selected from the group consisting o
from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in
which a sequence may be compared to a reference sequence of the same number of
contiguous positions after the two sequences are optimally aligned. Methods of
alignment of sequences for comparison are well-known in the art. Optimal alignment of
25  sequences for comparison can be conducted, e.g., by the local homology algorithm of
Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment
algorithm of Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), by the search for
similarity method of Pearson & Lipman, Proc. Nat'l. Acad. Sci. USA 85:2444 (1988), by
computerized implementations of these algorithms (GAP, BESTFIT, FASTA, and
30 TFASTA in the Wisconsin Genetics Software Package, Genetics Computer Group, 575
Science Dr., Madison, WI), or by manual alignment and visual inépection (see, e.g.,
Current Protocols in Molecular Biology (Ausubel et al., eds. 1995 supplement)).

A preferred example of algorithm that is suitable for determining percent

sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms,
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30 TFASTA in the Wsconsin Genetics Software Package, Genetics Conputer

G oup, 575 Science Dr., Madison, W), or by manual alignnment and vi sual

i nspecti WO (ves594 e. g., Current Protocols in Ml ecul ar Bi pBCDgpo(Bmubel et
al., eds. 1995 supplenent)). A preferred exanple of algorithmthat is

e Che BYkish i gearRaT I RGNberals e Acaerkaiorn s s0e SET T Blio™ |7

whi ch are egfﬁ(ﬂ" Mw%bn 2/1\5- t@mqb (@90§‘|resg)el§{‘t'&‘ely ABLASTFs@ﬁ BI2RSB3R0ra 48, (1977)
and Al tschu et al 403-410 (1990), respectively. BLAST

and BLAST vﬁtlﬁhapaamws desmbd:ﬂ héreinplerdetasmiresparense sdqueRceridersity fortthe det er mi ne

percent seguenc t|t for..t he ucI acids apd

i nventi on: ﬂl%{‘SPﬂX}éiﬁ SFotas Pf)%n%en Sso %‘K Lt 0"“5“3815 gﬁ?’?la?}gl \E/éa}ﬁf abl e
through t hapi 'a%iﬁble%fth@h tﬁ@NatEﬂIm eefeofop wctbaﬁ@w@tmm@manon
(http://ww. ncbi.nl mnih. . This al%mlthmlnvolvesflrst i dentifying

hi gh hs cor i(hitp:/Meenests alpai go‘(ﬂﬂéﬂ@l; algprifhaeinvpivgs At ideatifyinphigh sedrigengt h W
t | ued
t e eonol'd SarsPEHAR] Brops) Y it Eh i ot S 1B AP B URYIRCPRBbLCLC Vel ue

dat abase s@fi¢iesitRr m'ﬁtdhsorrsﬁﬁiﬂ? k6fle positige-vileedbirghbldrsboed ﬁ/ﬁeﬂ\@]ﬂ@eﬂ@ﬂﬂﬁa

threshold (Al tschul et al supra These injtial neigh orhog Q#}Dr hits
act as s&wudofthe Sﬁmietliﬂw.ﬂi}i’ga@%@haéﬁé@u@éﬁef i1id TeigHEd fo 433be ngighbotherthg t hem

The wep ? h YW s rg hrggﬁtogﬂqﬂgchlﬂ PNy k{)e%%%riﬁltﬁk H&gh%gﬁ&ci@ngﬁqﬁﬁﬁ%c{ & as

far as € curru nnent scofe’'can be Incre ative scores
are cal cu Iseédedommtmgng Eearclmsctd) éad ﬂdfgesHSBecmﬂzznmngtthmnpa"haméhﬁs & (reward

score for a paiy. of matching residue s > 0 nd N .15 (penalty score
for mi smaCsiEndeyl indethydigctions alang e@llj’(?)eq“ rﬁsrf‘i‘f 2&& C%%%Yﬁzﬁ %lscorl ng

matrix i Seacﬁggﬁﬁ Be kit @u:h@ﬁl%‘gﬂ&é%ta'réf 1SA2EE umﬁ?ti%f‘ﬁhﬂébt% s&ﬁ\%n%&r d

hits in rection are ed when: e cunul ative alignnment score
falls off tlhwparduﬁetqmd‘vlt(raw;ard(scdre 6oma pair afamatehing seshives; edivas @) ande
currulﬁé ﬁstoz ro or a Wdue o.the . accumul ati on of one or
nor e %”P’égﬁa Rt AYEYs 5101 RY ERFOSFESARECSE sequence
I'S reaChegcon-Héelnﬁhﬁg udae chichRRAE Bt Rfive é%rér Ed8kich 6Ethe WakdRitd e
sensitivity and speed of the alignnent. The BLASTN p ram (for nucl eotide

sequences )eaChJ@wtlas arpdfadigfl tv@ea the mmnhgm alignmegt score ffdﬂ ofkpete aupmity ¢E) of

10, Me5, and_a o IJ.an d ces,

t he BLAST OB‘r 8@%%%‘&8&@8"6 %“b&s} q° enr%rgt%’gé)ﬁ[0 7%% g‘ﬁba"m ’p%%ﬁg'ltﬂl?é;n (E)
of 10, andcéimulBidaddNne o3 &fdre e amtersbmxig&eéla@@all-gemdﬁ@s‘ for taeldatiof efifier Proc.
Natl. Acad. Sci. USA 89:10915 (1989)) allgnnents (B) «of 50, expectation

(E) 0R010 sequesee izeachednhaBEéwgarlearshmararasanters Wi ratd X defermipadie al gori t hm
o . ben Ylyto3h it i LRSI Bk o Sl
uses as defaults a wordlength (W) of 11, an expectation (E) of 10, M 5, N=-4 and a
comparison of both strands. For amino acid sequences, the BLASTP program uses as
defaults a wordlength of 3, and expectation (E) of 10, and the BLOSUMS62 scoring matrix
25  (see Henikoff & HenikofY, Proc. Natl. Acad. Sci. US4 89:10915 (1989)) alignments (B)
of 50, expectation (E) of 10, M=5, N=-4, and a comparison of both strands.

The BLAST algorithm also performs a statistical analysis of the similarity
between two sequences (see, e.g., Karlin & Altschul, Proc. Nat’l. Acad. Sci. USA
90:5873-5787 (1993)). One measure of similarity provided by the BLAST algorithm is

30  the smallest sum probability (P(N)), which provides an indication of the probability by
which a match between two nucleotide or amino acid sequences would occur by chance.
For example, a nucleic acid is considered similar to a reference sequence if the smallest

sum probability in a comparison of the test nucleic acid to the reference nucleic acid is
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90: 5873-5787 (1993)). One neasure of simlarity provided by the BLAST
algorithmis 30 the smallest sum probability (P(N)), which provides an

i ndi cati oo of/687e probability by which a nmatch between tROT/NEE/S0O20 de or
am no aci d sequences woul d occur by chance For exanple, a nucleic acid is

consi dere S|ml a refer he smal l e obabi | ity
ina corrpi‘?s putt(ﬂ%, mg?tprﬁ@aggf’% f“ﬁa °61t b‘rqg 18?%@5%%%3@ 75%%& dis
18 WO 01/ g8424.d0¢T/ US01/ 08020 | ess than about 0.2, nore preferably |ess

t han about 0.01, and nost preferably |ess than about 0.001. Another

exanpl e of a useful Aalogmrlexmkﬁ PME@UJ:alg@lfhEUPP&EHPeQHaEUBﬁTQaF%Iae

sequence all ment fro rel a ue essive, 5
pai rwi se ! ﬁé?ﬂlgn‘f%a 15’tal %rﬂg%?{;reg%ﬁf% Q “5"%!3%#2 SQQ entity. It
al so pk ot paiwiska8enRENtd @cﬂg}w wmhsmp a6 pdicert k&tﬁieﬁéd idgntitg! attalw‘;slbtspas used
to create the alignnent. PILEUP uses a sinplification of the progre55| ve

al i gnment tiee phéendogrameshpvenpihs| dustaring relationgips ussdio create Hwpaligpwent 987) . The

t hod CABI CS
5 151 155 PHPBEBS R BinpliBeldth dFBLAESFE Mgt meHedie e aohabRue U -
maxi mém | QEMbh Bbl. 55%15@ 360c(|1f98ﬁ)! das nmthcmlmmdns&]g:rhdﬁr toﬂn@m&ﬂioﬂldpd;oelbledlbygnrrent
rocedure_hegins with the pairw se alignnent of the t m | ar
gequences 15%6%1&0%\"@’ L ABIEEY B b 53 @9831 r@m 5@&1@&@&““?&? é&tl uster is
then gy! 9R&ghehts, L f R tho i3l AbFS,066 444 ARGFcCy & iR ids0 g g g

sequences. TwWO crus ers of sequences are aligned a sinple extension of
t he pai rWahgnméntgmdmﬂuredfegmwﬁmﬁmpmdwmb alignmmqwéﬂmetwo most sfopiketl  al i gnrent

hi db f
|5 Tun by SERShEaPOAC BB aC RIS SO EHAGd SR o RHAND ey alped 70" °

nucl eot i den £00k HRAfEIed YqulRBioP Bfiset oﬁﬁ%@@gﬂe&a@am@a@ oby

desi gnating the program paraneters. Using a reference sequence is
conpared fsequenéasrart eligneddyqusimplesxtenside o€ thei pairwisesaligameahef twedudinisal

T R APPSR SIS B o8
b b s
(ARG B gl Sy sy angpec R o oo

i ndi cat i oer ntn@lcotxdmonubnaée&;foa&g@p@@é SRIVERRS GMPIHSYThaist hydesignatng the

b | | d
ol e ¢ abreel PR, b L EDRYa RN S Gt i Mt o
rai sed agaédishcdshe deetniephd ptecene @@qmd@ds idyntith eclatachip using thé ﬁolmumlg as
descri bed bel ow. Thus, a polype

R ST AT A TR IR )
g Z\ q ﬁ g 2 (S: Z; \Lahd, R RSt dbPhted ARRYREECH R f&cE ARallfl8boftWe BUagb G £C1 d
version 7.0 (Devereaux et al., Nuc. Acids Res. 12:387-395 (1984).
An indication that two nucleic acid sequences or polypeptides are
substantially identical is that the polypeptide encoded by the first nucleic acid is
25  immunologically cross reactive with the antibodies raised against the polypeptide
encoded by the second nucleic acid, as described below. Thus, a polypeptide is typically
substantially identical to a second polypeptide, for example, where the two peptides differ
only by conservative substitutions. Another indication that two nucleic acid sequences
are substantially identical is that the two molecules or their complements hybridize to
30  each other under stringent conditions, as described below. Yet another indication that
two nucleic acid sequences are substantially identical is that the same primers can be used
to amplify the sequence.
The phrase “selectively (or specifically) hybridizes to” refers to the

binding, duplexing, or hybridizing of a molecule only to a particular nucleotide sequence
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are substantially identical is that the two nol ecules or their conplenents
hybri di ze to 30 each other under stringent conditions, as described bel ow
Yet anot ve® oi/égidcati on that two nucl eic acid sequences aPeT/da@iguseavt i al |y
identical is that the same priners can be used to anplify the sequence.
The phrase "sel ectively. (or. specjfically). hybridizes to" refers.to the

b1 ndl ng. . GO SRTIRS™ YOG PR OB B LS Eo S i byt i ER e or

nucl eot i de,iSRELENE Sotal 2 MEROHIBRAY HNUCH REAY 08020  under stringent

hybri di zati on cgerr%’l tions when 1 ﬁ%? sequence ‘i s present in a conplex

m xture (e.g., totalTheghrast &striogent hisbradigatonsooditipng)refeThie qondiions urderi ngent
hybri di zati.on conditi.gns: .r.efer.s to conditions, under . which,a pr il
ybr i di 7 eh § Brops BB brdige B ieeC APt iaRrs e an g abf BhERE o5 ' s
nucl ei § aghsleictidld, bt BQoBHHE scGRAR SSngedt EdridgtedHts aOstduéndentepaddent and
sequence-deﬁendent and will be different in different circunstances. Longer

sequences will beidifferentdp diffaren gircymstancen fpeger seqrsaeesthybadize specibicatlyst ve

guide to the hybridizatiqQn o i i Ny Tl S .
Techni que st GrefiRt: A SlentiE kBt SheBnBati ikl Bund n

Nucl ei ¢ Rije@ms Techdipiey irERiobkeritbirphdMoteclar Byblbkpi Hpbiriditutn dvithudéic at egy
of nucleic acid assays" 10 (1993). Generally, stringent conditions are

sel ect ed #gobss, ddeivien-ofpainciplgsrof hbrdization anddhsriiatesy afinygles ?%ar’},’s,’, ) for
the spgci T(1§9 z.egléﬁé}gﬁ AhrifbeEldnRfnk 91 s%ﬁﬁ{eﬁﬁ{?gé by t5-]|-6ae lower thart fhet N€

t enperat ure (3 nder- derined 1 onic Strength, pH and nuclerc concentration)
at  whi ch tixdfiabincking ppimIfEs) foothelspewfit sequetar dt helefinedyehicsiengttipde Thoe t he

target sequence at equilibri s the target. seguences are t
excgfss_, at mﬁﬁfheém@@&%@#ﬂ%%&@w%r%éﬂaf%an ’E‘ucé%}ﬁic?‘i‘%mrgéﬁenﬁ%gt r: Egent
condi ti On%ﬂ\i\eﬂ éo%%ﬁﬂéﬁ@%é&&@;&%ﬂ%@ t&ﬁilettar%&qg@;?imz%% RN aioBt dgfisndeaan

, ly a t

about 1.0 sodiumio typic out 0.0 1.0 Msodium ion
concent r atgaitibtiom (e thertarget seg)enaes gkipfesenttio e8ce8s, ah Tmi 5o o€ thegrabeasraee i s at

| east .about 30C for. shor obes (e.g., 1 0,.50 nucl.ept.i deg) and at | east
about 1%0C°Fﬂ+pl?do%§q}ﬂli§5‘3§15' gé@é.e‘?t c&i‘@if’@? Wﬁhgﬁﬂ“gﬁe Hul lgﬁﬁfeaségt) . Stringent
condi ti oNgoRRYitraficiPisIEss AedH YR M Boditid i6®) tRsiedlly Houpd.0des 1 dtNlsbaiufo
agents such as formam de. For selective or specific hybridization, a

positive $imenaicenteation (Preetber salie) & pPHESO bad R gné thedemperaiuse it Jeastaboihes

backgr oun ridization, EX I tri.ngen idi b .fhans can
be as foSP%ﬁ?{dg"éﬁ%"FB F‘?’t%nf(gg) ﬁ{'}él%gedeﬂﬁﬂa f{%%é’go@ﬁégugg?rﬁﬁggg{o'bgg C, or,
5X SSC, 1%e.gSbRatek faialBtiudloflles) Hhrin¥dnt BontidtidhsimaydaldxbStiBievad dvith théo SDS at
65C. 25 Nuclerc acids that do not hybridize to each other under stringent

condi 9 ongdditipe o§ de¢stabilizing egemts sach ¢S foympmidea) For seleefensisperafie i des whi ch
t hey enco . b .1.al. Y | . i , when a
copy of a%ﬁhl@(ﬁlga}tio'ﬂag&g&ﬁg@%%% tlée %qg'(}ssli ﬁgcl %uﬁlgm)fckgﬁ)%ﬂﬁ,sprefe%blf Y& tRleE
background hybridization. Exemplary stringent hybridization conditions can be as
following: 50% formamide, 5x SSC, and 1% SDS, incubating at 42°C, or, 5x SSC, 1%
SDS, incubating at 65°C, with wash in 0.2x SSC, and 0.1% SDS at 65°C.

25 Nucleic acids that do not hybridize to each other under stringent conditions

are still substantially identical if the polypeptides which they encode are substantially
identical. This occurs, for example, when a copy of a nucleic acid is created using the
maximum codon degeneracy permitted by the genetic code. In such cases, the nucleic
acids typically hybridize under moderately stringent hybridization conditions. Exemplary
30  “moderately stringent hybridization conditions” include a hybridization in a buffer of
40% formamide, 1 M NaCl, 1% SDS at 37°C, and a wash in 1X SSC at 45°C. A positive
hybridization is at least twice background. Those of ordinary skill will readily recognize
that alternative hybridization and wash conditions can be utilized to provide conditions of

similar stringency.
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maxi mum codon degeneracy permtted by the genetic code. In such cases, the
nucleic acids typically hybridize under noderately stringent hybridization
condi ti o0 0Es&snpl ary 30 "noderately stringent hybridi zat POVUS@ISD20i ons™
include a hybridization in a buffer of 40%formamde, 1 M NaC, 1% SDS at
37C, and a wash in 1X 9 5C. A posit.ive bridi.zation is.at.least

tw ce background. Théé’é‘g 4y JF%’FWQMOQ bd?\f?lpp %?W glbf;ﬁgkoélfr?lﬂat

al ternati \Aﬁnﬂ}iﬁhbgbﬁ@ﬁﬁ géhe%?@ra‘gﬁéﬁts(%ﬁé}%ﬂth&%ge&ﬁ&l iHdd dridzeebdnizepbAVi de
condl tions of simlar Stringency. 20 WD 01/68704 PCT/ US01/ 08020

" Ant i body ‘antigdne rTshetroccgnwdyxpapmpgﬂebdahgﬁnes inetpdg the &amohambdégqlm, from an

| obul f f th d d
ecogn zedomrs SEEF gBionr R RS Bt belRbRBRE! = Einkedi e Lot e

kappa, 5| apRffnoglobhign varddlERgiod@ehds. 19@RIchins aﬁlﬂadﬂﬁe@@@%itﬁéﬁkapngbmn genes,
as well as the zrge iad 5 i munogl obul in variabl e regi on genes. ght chai ns

are cl assilamidp. dicasy chaips kgslrasided a5 smaa,. MHHRRA, €Ak, 95 caylloneWAKHR R as
?mogrgg ufqilérz&gllré%sqlgé&o})% 8]?%?/% ngg},’é\w CI% %ﬁ leKEIgEr3 gés Be@ﬁe ely. An

exehrrpl ary i mmunogl ok txtn{[ﬂal'yllﬂnﬁﬂmbglsbﬁluﬁ@nﬁbd)dy)rstrtlctﬂﬂﬂmmlt semprisestaet r aner .
Each tetraner i s _conmposed of t dent f d; h ,
cach | 10 FFAETAegREer 8 cgposqLAIaND 1get w%@a?réﬁép&xaglﬁrf@é%ﬁsc o
(aboug 450 J1%18 h?gﬁé fBJhﬁgﬁ\tl” Sott ﬂ‘yﬁDQ)f an‘agﬁlg “f 3‘5{1' s5out 8079 ]d[ﬁa?l §hé €91 ON

of about e amno ‘acl res onsi bl or antigen
recogni t i Ohterrhiristofeach ohain ddfines hwgimbla:@mm c(f\zib)mt ]aOﬁ)dO\lamoahioee hmm(oy chain
(VH) refer to t.hese i ght n heav chai ns r ecti ve An exi st,
e.g., as PAdapHn Hﬁﬁ 1R & nef§° Py ablfé %‘ﬁgl? |zed

fragments ,pg 9;%9@ ée%oy%gﬁ fbfwtt) fﬂhéé@hg%dnﬁaw SlageSrespdtively for

exanpl e, peps s an an I body below the disulfide I nkages in the
hinge region to proodmbedié(sabl)st 2.2.,as ditas imofunpglobulinscdr astagwinfber of welli ght

hai d to.V di de..bond, The F(a b duced
Cnaer 15| hdatied et fodiediy ieSHPe han vREn ety R tal o oot on
t her eby C‘éﬁé&ﬁf)lte' ;?@)sinhﬁ gétad) alﬁlbgﬂﬁBélow%@di@ﬂlfﬂébmkﬁgbﬁ@xﬁTﬁfe higgk repenfab’

nononer is essentially Fab with g‘art of the hinge region (see Fundanental

| mrunol ogyrqdage F(asy, a@meédfF@% iph itgglf ise lﬁlﬁpbﬁ}%]‘%‘lmd 90y Cid Byifent s are

def d i t ; I |
appr oot at AipHEle Tadn TFCNETRY By Slestdppaa AR o AR plistdel ™
chem cal | YinRigeiy thishinge fepidi)ienctytcolNtingeid WEo)’ pdiyher Tto an Fab’embeorer.

anti body, as used herein, also includes antibody fragnents_ 25 eith

produedd Hpefish’ meapmerisesssatigly Bavovidh pat phbeibéige region fged” @qﬁwgf zed de
novo usi z&un{gﬁ‘ra‘]fé@ (PR D dBl009f OlRgL §5ridR-tibody AfeO e ehi¥ed A those

identifie
terms of the digestion of an intact antibody, one of skill will appreciate that such

fragments may be synthesized de novo either chemically or by using recombinant DNA
methodology. Thus, the term antibody, as used herein, also includes antibody fragments
25  either produced by the modification of whole antibodies, or those synthesized de novo
using recombinant DNA methodologies (e.g., single chain Fv) or those identified using
phage display libraries (see, e.g., McCafferty et al., Nature 348:552-554 (1990)).
For preparation of monoclonal or polyclonal antibodies, any technique
known in the art can be used (see, e.g., Kohler & Milstein, Nature 256:495-497 (1975);
30 Kozbor et al., Immunology Today 4: 72 (1983); Cole et al., pp. 77-96 in Monoclonal
Antibodies and Cancer Therapy (1985)). Techniques for the production of single chain
antibodies (U.S. Patent 4,946,778) can be adapted to produce antibodies to polypeptides
of this invention. Also, transgenic mice, or other organisms such as other mammals, may

be used to express humanized antibodies. Alternatively, phage display technology can be
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phage display libraries (see, e.g., MCafferty et al., Nature 348:552-554
(1990)). For preparation of nonoclonal or polyclonal antibodies, any
techni quavoknessm i n t he art can be used (see, e.g., Kohl ePCRUMI/SI® N,

Nat ure 256:495-497 (1975); 30 Kozbor et al., Inmunol ogy Today 4: 72

1983); Col e, et, al . 77-96.in Mo | _Anti bodi es. Th
(1085)) . “pechiviidauiy ebRoadkes 0 daliea s b Coemies BRcpecirantYy BaRies (s
Patent 4, %é@ct%&%%ig;%@ (Jt?a@,éz‘ aptedriRy Bf F9WeR,RN4B38dI8Y (1 99MOMURGR) kbles  of

this invention. " , transgenic mtce, or other organisns such as other
mammal s, Biytechmlogydd:179-18318%%).humani zed anti bodi es. Alternatively, phage

di spl ay technol ogy cap,be .21 01468704, PCT/ USO1/ 08020 Ldentify
anti bodi es and het er[gngPWm%%tl A8 g ety upﬂgmgge&{eflpgvi\](fhy&&ﬁl%(f%ﬁ%b&
sel ect 6d 384ibHaR% poftesh theredf, is Abkad, k&iliced oF eddhangddbdouthst 184 ButhleR biiHing 1990) ;

Marks et al., Biotechnol o_% 10: 779- 783 (_192%)) . A "chineric antibody" is
an ant i bodite fiariableiregion) istinked {0z canslentisaionpite differenigralierediclags,séfeetosn

t hereof, i lter epl ace . : i Laad]

Si'te (var ooty sheiRs i Sl Y SRR ER T Bhich 8RR AP PhoBly 15,

al tered cligsehimefit efitydy, .01 ah kefAmes) tUxi, Hpachs grovath factog dig; efcy od (B)f er ent
nol ecul e which_ confers new properties to the chineric anti ?q?,tg\y’ e. g‘@ an
enzyne, tdke veriahlatesien, ona pRIEAN theeqodris aliergd, replpged orgxchanged ARES e
regio or. | sl . =epl aced or exchanged with a
vari agPe rigoggéﬁslgggﬁg@]&%%%fé amﬂ%flglrﬂé tn%gremgﬁlt%ér ed antigen specificity. An
"anti- BCA- GPCR' antAibtuhyi- BCAGPOR amithydpis aardntibodiyorf ansiboénfraghent that

speci fically hinds .a_pol ypept.i de encoded - GP ne, cDNA, or a
subsequen @geqlﬁgaglé(dpndwly@p,thde Pﬁﬂgﬁg% %%yc}?' @ﬁ&%‘?ﬁgbﬂﬁ\aﬁ fises an
anti body tgy E&{cgitff&ggfy 15 bind an antigen. The immunoassay is

characterize y the use of specific binding properties of a particular
anti body to isol at e, Thedemet‘immuryassay(iscant dstay thhtaisahan ggibody hespshifizey

"specifically (or. selegctivel bi nds”' tq an .antibod r.w.specifically (or
sel ectlﬁve%‘)&/%%’il'eig? R4 atSFﬁy'l_S\ﬁhaéfﬁ&F%zfefgra}mthﬁuf%oépﬁ?lgf E}r@u& pepti de,
refers to @oRirfidl 19 JoPRGldrAntibSEL toliSol A6 BIpRE, BAd/oY guAkify e apfigsence of the
protein in 20 a heterogeneous popul ation of proteins and other biologics.
Thus, under desi gnat®Bw phirass{siesifrally Corsglectivaiy) bindsd te gaentibady cdint i bodi es

bind to a.particul ar of.ei,n, at_| east .. o b . K nd do not
subst anti a‘gﬁ";‘?“%‘iaﬂéi%%& £C iVE‘}PQ ngrmréaé:}}&\é\%tl tht o‘g%%‘n%?e%gggqt %ﬁ%@%?fé‘sent in
the sanpl gep@le géibisGo AibneiiMordacticthayit dbediinanetess the presauedi thegsteiminy
require an antibody that is selected for its specificity for a particular
prot eRR. Rdicteregarenipaprlgtionwé prteins and etherdrelegics; $hus, tpder dssigndted)| ar

BCA- GPCR Q%Lﬁl%asss%r ggﬁcﬁgoﬁsf)the specified antibodies bind to a particular protein at least two
times the background and do not substantially bind in a significant amount to other
proteins present in the sample. Specific binding to an antibody under such conditions
may require an antibody that is selected for its specificity for a particular protein. For

25  example, polyclonal antibodies raised to a particular BCA-GPCR can be selected to
obtain only those polyclonal antibodies that are specifically immunoreactive with the
BCA-GPCR, and not with other proteins, except for polymorphic variants, orthologs, and
alleles of the BCA-GPCR. This selection may be achieved by subtracting out antibodies
that cross-react with BCA-GPCR molecules. A variety of immunoassay formats may be

30 used to select antibodies specifically immunoreactive with a particular protein. For
example, solid-phase ELISA immunoassays are routinely used to select antibodies
specifically immunoreactive with a protein (see, e.g., Harlow & Lane, Antibodies, A
Laboratory Manual (1988), for a description of immunoassay formats and conditions that

can be used to determine specific immunoreactivity). Typically a specific or selective
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obtain only those polyclonal antibodies that are specifically

i munoreactive with the BCA-GPCR, and not with other proteins, except for
pol ynor piw@oves7pent s, orthol ogs, and alleles of the BCA-BPURSOIISNZ

sel ecti on may be achi eved by subtracting out anti bodi es that Ccross-react

wth var | of . 1. noassa for ed to
sel ect ang?%:ga?géﬁ@ﬁ@ﬁ?féﬁté‘ﬁ}cﬁya% é%%n# PV 81% tﬁ%ﬁ k?

For  exanph @oo fiRleh Qa&?@cﬁed%ﬁﬁom@mma%w Witk arpabtidullﬁ tecm'ﬂrtn o sel ect
ant i bodi es ecifica i mmunoreactive with a protein (see e. g Harl ow &

Lane, Ant |omtba ogs6- gAfronamc@wpwmlghas (at.ge®se, drdumangesncalsq g wadeas
i dj.t i fi
| munor eadbroeg oy BY strine SelipRlieRauBfaFRE bR B EPIERDRL ' ©

PCT/ US§1/ Qﬁgtg@rsgee@gtl on will be at |east tw ce background signal or noise
and nore typically nore than 10 to 100 tines backgr tﬂnd Ant | bodi es t hat

react only with a pameiphiasar sebrchivelyarsocintesiwitlygreiess tp the pbilify Qhrorycisie
species s & 5 ;@i’n% ddt@dagbove,
by subtraclé {lalnt{ga1 %‘%?étwe lezg tvﬂg %hﬁggs?d gagﬁ%%%%eggfﬁm 5 anot her
speci es. ThEsesriiacly (oﬁs;ieeﬂihal\lrﬁlbynch'&mb&ireasdeﬁﬁédalbeffers to the ability of
a nucleic acid to "selectively hybri di ze" with another as defined above,
or the ability of an antibody to "selectively (or specifically) bind to a

pr ot ei LAemirgyucl ei ¢ acids encodi ng BCA- GPCRs
A Gerllgr alq%lgﬁén‘gfﬁ%ﬁ?gél\tgsjegc‘%{ﬁgg%l S lfénventl on relies on routine
t echni ques in the fitlGknefal rewomivianaMNA Jgetrheda cs. Basic texts d| scl osi ng

t he general nethods @f wuse .in t S invent] |nc f§ nF et al.

Mol ecul ar d oni ng, SSFIHBY LG WWQP“’E"’ZW %Iuesi’égﬁ) 1e ‘%’ ?@?@Pmmﬂs Gene
Transfer c’%@ﬂe@ép BaSiS ks d1€c1bﬁﬁgﬂ@tgeha€ra1\@eﬁhahs &tﬂ&s%@ﬂ thigeeslibn i@6lud®r ot ocol s
in Mlecu Bi ol ogy (Ausubel ., eds. );f For nucl ei c_aci ds,

si zes areSgn\bemkmaétmcukvlﬁmwﬁékwa@wb@%a and ed. 108p), Kripglese are

esti rived frao arose. o ect.r m
seque c?ﬁf@ T\éf"&gf‘?{ n?sba"%fi?”?%ﬁ(lp‘f?ﬁ@/ gaétd ﬁﬂﬁﬂ%ﬁh’eﬁlggﬁp%r %)tr%g lélgﬁr)\s
Si zes aremw&naﬂpzoy@?l(wuml gﬁﬂseﬂ§<Q@D4Pr am no aci d residue nunbers.

Proteins sizes are estimated from gel ectrophoresis, fromsequenced

proteins, from deri Viod nagieicccillsi dzesabrusine i cither lflﬂqmﬁesdlib) QISR e| n
sequences an cIe h
chglr:‘l cal | §bc)1 5}%{ ﬁeu%re ey gtggg%%l n fﬁofrﬁ g‘%ésesogl osp gzr?ﬂg%ls

triester dbﬁde(f michdic deids; lor heth pﬂﬁlsqu BHALuqumc& CEcmprmem s1i|'estaragleelm on

Letts. 22:1859-1862 1((_DlQBl) usi n an aut opat ed
20  inkilodaltons (kDa) or amino a01 residue numbers. Proteins sizes are estimated from gel

electrophoresis, from sequenced proteins, from derived amino acid sequences, or from
published protein sequences.
Oligonucleotides that are not commercially available can be chemically
synthesized according to the solid phase phosphoramidite triester method first described
25 by Beaucage & Caruthers, Tetrahedron Letts. 22:1859-1862 (1981), using an automated
synthesizer, as described in Van Devanter et. al., Nucleic Acids Res. 12:6159-6168
(1984). Purification of oligonucleotides is by either native acrylamide gel electrophoresis
or by anion-exchange HPLC as described in Pearson & Reanier, J. Chrom. 255:137-149
(1983).
30 The sequence of the cloned genes and synthetic oligonucleotides can be
verified after cloning using, e.g., the chain termination method for sequencing double-

stranded templates of Wallace et al., Gene 16:21-26 (1981).
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synt hesi zer, as described in Van Devanter et. al., Nucleic Acids Res.

12: 6159-6168 (1984). Purification of oligonucleotides is by either native
acryl am a0 geb87e4 ect rophoresi s or by ani on-exchange BPLCP@puUd@mspiobed in
Pearson & Reanier, J. Chrom 255:137-149 (1983). 30 The sequence of the

cl oned genes and s tic oli cleoti verified after clonin
using, e.g., the c%% 252 ’@PWQ%’?ZQI? ﬁg %%f”éf’ ’%@2?.?&’14@ eﬂﬁﬁtﬁngo‘?@t’randedg
t enpl at es mf4 Wddm@ce et al., Gene 16:21-26 (1981). 23 WO 01/68704

PCT/ US01/ 08020 B. Coning nethods for the isolation of nucleotide
sequences encodi ng IB@@@G@mnlemﬁquenqqéemlfgﬁcéﬁﬁcgéa%ﬁé%@d

1 om o DNATHRE e BetsRRoffffes A oy o 85 PP e IERFRIC TR FBrBERg °0F

i sol at gd wybrdizaigl with & ptdbeot ieslaR avRg aﬂpﬂlﬁcﬂidrgﬁﬂuﬁdlmtvvﬂﬁ primers. For
exanpl e, BCA- GPCR sequences are typical |‘¥‘HI solated from _mammal.i an _nucleic

aci d (gen@hﬁ@n@leo@@mpmer&arwleé@nﬂy RGHrOBER seguamcesarg tyniealkyigolated fromyr ope,

t he seque
Sui t abl e q‘?“%@élém r i(}arlr(fC %ﬁ? E% ng%r&l, Wﬁﬁgbéﬁ% ﬁ&%@één g"?hg“o at[eé%a?l(rllcl ude,
e.g., bregsébe]theGanemte 6£Whith canberdérivaddaim SEQED NOS: 1,8, Sced 7. sSuifabkcent a,

or testis., Anplification_techniques priner.s cana be used to
anplify aﬁ@su$§GFhW@°B@@W%%N‘%?@f ﬁéscapiggﬁﬁ?%déﬂc e-8TREfegener at e

prinepg e ] S can al so be used to
anpl i f1 9 a%glg%tg%%:séh%?ﬂaggg 9&‘_@& %&%@1@%&9?&)&@%&%@%&(8% e.g., Dieffenfach

& Dveksl er, PCR Pri nemplificatibn kerhoigaesousing\vinmers cad 8188 by useihtosinpbily med s can
be used, e. either .th II I h b f
be Used. < Qo i AL Larsci g o Do REAT s el BridrhoRoding °
marmal i an gd i%ﬁlaw ngeﬁﬁmB %ﬂd-ske b8 BeAEHREed M@ﬁf-} 2Rl ishcE BERBICNY

BCA- GPCRs can al so be 1sol at from expr essi on braries using antibodies
as pr obes GESIRhSEQIFXNOSR-16(seppng cDmfizhfagh & B@dmé@ B&R Ryéma04r ai sed usi ng

th f SEQ ID Ry 4, 6, . 8. BCA- GPCR pol A\ i.ants,
al 1 el 09, - daaorerardunel HOoRBaP by riRge S petietrceaht rHPTY THEPERU "t S an
BCA- GPCR  qapibSequeitcar Ahrétsd dFbnBEh\séREIRhiibdt€ hcle@ided, WHieh &stherigtd to
ollgonucleotldes under stringent hybrldlzatlon condi tions, by screening

|i brari es.sciaen & memmalignylibray ﬁlé@élrlélﬂgthﬁﬂ%ﬁ XRscan be used to clone

noml ogs, by det ect G erea i SEBRRECATICIR Sur o 8 Eeiol Himh PLEESREC 20,
purified abtireedsiag aftistRliesgaipAstes. Such polyclonal or monoclonal antibodies can be
20  raised using the sequence of SEQ ID NOS:2, 4, 6, or 8.
BCA-GPCR polymorphic variants, alleles, and interspecies homologs that
are substantially identical to an BCA-GPCR can be isolated using BCA-GPCR nucleic

acid probes, and oligonucleotides under stringent hybridization conditions, by screening

libraries. Alternatively, expression libraries can be used to clone BCA-GPCRs and

25 BCA-GPCR polymorphic variants, alleles, and interspecies homologs, by detecting
expressed homologs immunologically with antisera or purified antibodies made against
BCA-GPCRs, which also recognize and selectively bind to the BCA-GPCR homolog.

To make a cDNA library, one should choose a source that is rich in BCA-

GPCR mRNA. The mRNA is then made into cDNA using reverse transcriptase, ligated

30 into a recombinant vector, and transfected into a recombinant host for propagation,
screening and cloning. Methods for making and screening cDNA libraries are well
known (see, e.g., Gubler & Hoffman, Gene 25:263-269 (1983); Sambrook et al., supra;
Ausubel et al., supra).
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BCA- GPCRs, which al so recogni ze and sel ectively bind to the BCA- GPCR
honol og. To nake a cDNA |ibrary, one should choose a source that is rich in
BCA- GPCRVORMNSS704The nRNA is then nmade into cDNA usi ng revREBEES01/08020

transcriptase, ligated 30 into a reconbi nant vector, and transfected into
a reconbi nant host pr o ion, nin clo t for

nmeki ng and screeni n Ebﬁﬁ\m%al%? F?I@sthsm\%&éﬁ ﬂraﬁ{}rg @g@%s% adide?%.fbl er &
Hof f man, LalRAPeA 8 of atic AR HEENE Blyidl fragﬁiéﬁfs&bfab&ktsmbm ket al .

supra). 24 V\DOl/ 8704 PCT/ U 01/08 20~ For a genom c library, the DNA |s
ext r act ed The dragtieatstars ten sepadated b eradmt:mﬁn@aamqn Spmamdesitd sizgy gudhttccal | y

digested to a nts o out 12- t-hen
separ at ed® 8’#@?&8 léﬁfl&g%?pﬁl‘ﬂag? [?ﬁh PIRCPFo ?ﬁj‘ées(zlt Orrggn Pﬁ%sg%?%]g%%%ed Z

const r gct gy, REREIHRANOP hawyg@ré andglRd byl Afus hyBhdisaiorestdesqitetdn Beniga sar e
packaged in 5 vitro. Rec i nant pha g are analyzed by pl aque hyb]:y;/dl zation

ﬁsbdez cri Bayis, ﬁClBéqfftl&é 180- 1821877 s&odenyeryboidizetion 2[58’2“'(@97}???5 gty
ybri di zat4 t al.,
B o6, Nt Heiped it Rls . 2508808 Buadk Sc BB, RDeL OB (IFSE" 21 o o

[ so![ ﬁtl ng B|CA- GPCRI mmdtlgﬂmatﬁzelnﬁtshﬁmf ibdleting BOARGPOBsnuctridacidsartditheinse of
synt heti c _oligonucl eptide priners, and I f' ti f 1 DNA
Fonpl at . bSmeIAG: Sompites iesioe BTG ol enikle ppterpesd BREREPE T Gt de
to thlBOdW&%rﬁ?\ﬂiieﬂ?él%t%rﬂsselgéE?nPét dﬁt 4%'8349?%@436%99& PoRIMOLsRUEh as

pol ymérasé chain rea gasSe chain reaction (LCR) can be used
to arrpl i fﬁuleMttﬁoMiﬂi@@ﬂmnmﬁs(huﬁsm GRCRIOW)).r Besthods fudasi NRNA, from

fromgenomc, Jibrari r.ari es. t .
oI i gonucl @8? %SCGQﬁmtf@a‘iﬁ'Qg?gﬁggi a‘li“a\IA RERY rﬁ%ﬁgﬁ%ﬂiﬁ%ﬁ PO ARG t he
sequences L ARRERES of BEALGPERS ‘aﬂe@d}dﬂ&ﬂ%me frofd éBNAS 88nPgenomic

|ncorporated Into the prinmers. Polynerase chain reaction or other in vitro
anpl i fi catlibmamieset CIONA hiaynasl segsuetateatligonudleatidss ampb@deﬂ@edltm@phﬁ'cl eic

acid qu defor rotelnsto eic
ot ds 150 HReATPr Biywsfies vk o Rieyess W viEA BERUE B asdeh SRS 1
MRNA i n physd &h%'lﬁ&hjf)cﬁﬁféﬁ'lﬂt% thd SimBKC IPBlyieRsdethdid réﬁﬁiéﬁflb@bﬂﬁr ird¥itrpor ot her
pur poses. CGenes anplified by the PCR reaction can be purified from agarose

gel s and @hmhédathmmetaadsampy alsp bauectulk farsramplento deip liedsip Acid FEBIGACPCRS

| d.b h
SRR e e
RNA,  nort higs frefdngé bf B@A-GPCRbéIQ‘bﬁin@gnRNA i iphyisiblolgtcablsangdlés) for rﬁb&xﬁac%

protection, probing DNA mcrochip arrays, and the_like. |n on ment ,
hi gh 2@en§¢qtg¢n@nggmf9&v@6ft PHBOSRaCassemplified dydhg PER. fﬁacﬁoeéﬁ’é ﬁfé

used to i qﬁ% béa¥ose gels and cloned into an appropriate vector.
Gene expression of BCA-GPCRs can also be analyzed by techniques

known in the art, e.g., reverse transcription and amplification of mRNA, isolation of total
RNA or poly A" RNA, northern blotting, dot blotting, in situ hybridization, RNase

25  protection, probing DNA microchip arrays, and the like. In one embodiment, high
density oligonucleotide analysis technology (e.g., GeneChip™) is used to identify
homologs and polymorphic variants of the GPCRs of the invention. In the case where the
homologs being identified are linked to a known disease, they can be used with
GeneChip™ as a diagnostic tool in detecting the disease in a biological sample, see, e.g.,

30  Gunthand et al., AIDS Res. Hum. Retroviruses 14: 869-876 (1998); Kozal et al., Nat.
Med. 2:753-759 (1996); Matson et al., Anal. Biochem. 224:110-106 (1995); Lockhart ez
al., Nat. Biotechnol. 14:1675-1680 (1996); Gingeras et al., Genome Res. 8:435-448
(1998); Hacia et al., Nucleic Acids Res. 26:3865-3866 (1998).

25



honol ogs and pol ynor phic variants of the GPCRs of the invention. In the
case where the honologs being identified are Iinked to a known di sease,

t hey canweousssod wi t h GeneChi pTM as a di agnosti c tool i nPdpUSE(80ZY t he

di sease in a biological sanple, see, e.g., 30 Gunthand et al., AIDS Res.
Hum Retroviruses 14; 869-876 (1998); Kozal ef, al. t. d.. 2~453-759
(1996); Matson et a&@%ﬁgpﬂ%‘g{%@ﬂﬁbﬁs@g ?fﬁé*f&g%%%gﬁ@%@@ﬁhé? “et al .,
Nat . Bi ot guitti@benchdorliséos pRHs 6ARY Exprebfdictier pistetl. Biis mefRAQSBerRRted
8:435-448 (1998); Hacia et al., Nucleic Acids Res. 26:3865-3866 (1998). 25
WO 01/ 68704inp@Retis0a] o8dawpingylighweicetidisivgarlicdde d20 hpdn feagthy Eopriessatng
construct ,reconbi nan CA _GPCR u 0 r pressi on of
rotei n. . PRISRSvHEAN BomerealE St bne, hel DRACRAG, Sl Ml

ol i gonsicl enhdatks lipaud bhd cléBed. 18Rerhatively, hamlifibationstpetad@rns cagbe tediwithe sense
and nonsense_strands of the gene., These DNA fra%rrents are then 5 gl, neal ed,
|i gat ed aipeecisediaeers i araplifya spesific sehspayence af the BGACHI Rnedeis apidpdhgs ed
with pregj i . I ClE LG ence of the BCA- GPCR
nucl ei ¢ agi)%?ﬁ%debgg@%géé)lfs?@sl%%%dgagﬁ%eé{pg&flﬁgggﬁggat ed into an expression
vector. The nucl ei ¢ Heimickitcaid agodingBEBCRGPCR id typically tipned mbed i nto

i nternmedi ate vectors before trar}sfor,mat_i on into @rok %(P)’t I C ai];géeukaryoti C

cel I s for intermediale veeipishsioan fppiomIghioadato prokapypticorie HeusEEdohect ors are
typi cahly s E ! r 1§ pYSahRIS -

Opt i o%gl I §%1%§ﬁ%%ﬁgcﬁg&§%§og§%% Hétre\?hrrgtg %% Q’E“f%?’e*‘fﬁ?’ﬁ:‘%&r%? iysi ng BCA- GPCRs
or donmi nyetthesy egf, ptaamidse onsludtleaoxtarsli ng t o standard techni ques. For

exanpl e, a domain such i gand bj ndi ng domain, an extracel.lu domai n,
a transnenbrane 15 cfgﬁ’é’l“%ﬁ%él.“gé}"% CENPPE ETHYS & ﬁlnﬁfﬁlﬂgﬂr@ﬂ%@fﬁ% r egi ons
and cor r el fonaihd RERbE SHnte ML 4¥banml tb Gtan@dIchnidies.t Forsxamiply, ane
domain and a cytoplasm c domain, an active site, a subunit association
regi on, etaclomamasucheas digead binting doimakms dn entracellpler dempisgotrengsresatapre  For
exanpl e, an extracellul ar domain can be linked .t t l.ogous GPCR
trans hrgnb?lﬁﬁ@lrh‘%r?a’i Giie PR SHESEY By tBﬁlSWSmgB’e&rg&?l?sa%g I ﬁggrle%&g] donai n can be
l'i nked t 0 eRtrhdcANRIBRADERBSOIRAGHISY, thédriein it @iedod@in Snd4 oy teplasmizl dontui.ce
include, e.g., green fluorescent protein, luciferase, or a-gal. C

Expr essi omnagfiys Blead senas asspsiation apgion€ic. Ten b cardienhyliniedyer expression of
a cl oned | C i C : i ng BCA- GPCRs,
one typi cgg{égo@%oocllf%ér’]tg@' gra]o(% §%§“M %Zﬁagglglé&r@;% %Iggs}{lﬁenlﬁ\@{gg?%? t hat

cont ai ns QekidlogasGROR trahsthémbiah©démbihpnsclidt@bdlogous GPCR extracellular

transcription/translation termnator, and. f for_ a nucleic acjd ?n}(l:odi ng a
prot epfl, gomain can be linked to a transmembrane domain. Other heterologous proteins of choice

include, e.g., green fluorescent protein, luciferase, or B-gal.

C. Expression in prokaryotes and eukaryotes
To obtain high level expression of a cloned gene or nucleic acid, such as
25  those cDNAs encoding BCA-GPCRs, one typically subclones an BCA-GPCR into an
expression vector that contains a strong promoter to direct transcription, a
transcription/translation terminator, and if for a nucleic acid encoding a protein, a
ribosome binding site for translational initiation. Suitable bacterial promoters are well
known in the art and described, e.g., in Sambrook et al. and Ausubel et al. Bacterial
30  expression systems for expressing the BCA-GPCR protein are available in, e.g., E. coli,
Bacillus sp., and Salmonella (Paiva et al., Gene 22:229-235 (1983); Mosbach etAal.,
Nature 302:543-545 (1983). Kits for such expression systems are commercially

available. Eukaryotic expression systems for mammalian cells, yeast, and insect cells are
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ri bosome binding site for translational initiation. Suitable bacterial

pronoters are well known in the art and described, e.g., in Sanbrook et
al . and AQubed70€t al. Bacterial 30 expression systens foPCEYRIES8INg t he
BCA- GPCR protein are available in, e.g., E. coli, Bacillus sp., and

Sal nonel | a (Pal va .et. al Cene, 22: 229-2 I\/bsbac Nat ur e
302: 543- 51@%(1@9@@)1“ he %aq%%reglfeﬁom@% é‘f?glé%t SHENSIA %‘ﬁﬁ‘ﬁ’g‘rm Cal Iy
avai | abl e &’@%ké‘ssf%ﬁl%%ﬁis% AAUSSVEIIB v r, SRATERAbLAScEREd Foctore@sd . and
insect cells are 26 WD 01/ 68704 PCT/ USO1/ 08020 well known in the art and

are al so a:ctmvmabvaltdry avai l able. I'n one enbodi ment, the eukaryotic
expressi on vector an_adenovi r.

tor SQCli tor, or a
retroviral vector. THePEYMBREEY edg‘%gge gx%quSé%r{oe%e?%rgg gSHsn C?gc\ﬁ{(ggerol ogous
hucl ei § adkpknds @8 BRYSIEtiONart pplieaiohl ThedForddipt ﬂs@?hbﬁuﬂy poRiopedABue thel S
optional | y positioned about the sane djstance fromthe heterol ogous

transcri ptsamﬁ distamee from the hsteralogoys frepsaripHen siar e p§ Hds Gom the HapRsCEPEN i n jts

nat ur al se [ t this

di st ance 5 S%gl% Cgétﬁraé@@ﬁﬁg Rfﬁmu O%ous}ét 0 \S‘r%g“?r% égﬁ?é/%l‘%a?%{r}% Hrllpaddltlon
to the praispdmRe cat beaspinesiatedrwivent Wss by poamkdrfumiohai ns a 10
transcription unit or exaresm on cassette that, contains, aJl the additional

el enents required flppddi @&(@P@E‘?ﬂl@ﬁn@ﬁe PREESHEn Y egbeyRICABY PRS2l ei ¢ aci d
h
onor g, ° Pehripfloh Uil 6P bprERIRASEA0 16R SORMEE off e RANE AR ORbE

oper abl'y I|n el c aclid sequence e
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contain a transcription termination region downstream of the structural gene to provide
fof efficient termination. The termination region may be obtained from the same gene as
the promoter sequence or may be obtained from different genes.

25 The particular expression vector used to transport the genetic information
into the cell is not particularly critical. Any of the conventional vectors used for
expression in eukaryotic or prokaryotic cells may be used. Standard bacterial expression
vectors include plasmids such as pBR322 based plasmids, pSKF, pET23D, and fusion
expression systems such as GST and LacZ. Epitope tags can also be added to

30 recombinant proteins to provide convenient methods of isolation, e.g., c-myc.

_ Expression vectors containing regulatory elements from eukaryotic viruses
are typically used in eukaryotic expression vectors, e.g., SV40 vectors, papilloma virus |
vectors, and vectors derived from Epstein-Barr virus. Other exemplary eukaryotic
vectors include pMSG, pAV009/A*, pMTO10/A", pMAMneo-5, baculovirus pDSVE,
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techni ques (see, e.qg., Colley et al., J. .Biol. m, 264:17619- 17622
(7580) - CandrBiigney §o botintowele ik fesmproesORet s RO i BRI Kor - 182
(Deut schep..& 1990)). Transformation of eukaryotic and prokaryotic cells
are perforned according to standard techni ques (see, e.g., Mrrison, J.

Bact. 132:349-351 25tqniainyanstectiokmethotls s ugedtorproduce asteniold snamméiany nol ogy

101: 3% ) ngas{ X\Pingéct %!311 lingsdtﬁét ex%?e%g 2a'rge quantities of BCA-GPCR protein, which are

then purified using standard techniques (see, e.g., Colley et al., J. Biol. Chem. 264:17619-
17622 (1989); Guide to Protein Purification, in Methods in Enzymology, vol. 182
(Deutscher, ed., 1990)). Transformation of eukaryotic and prokaryotic cells are
performed according to standard techniques (see, e.g., Morrison, J. Bact. 132:349-351

25  (1977); Clark-Curtiss & Curtiss, Methods in Enzymology 101:347-362 (Wu et al., eds,
1983).

Any of the well known procedures for introducing foreign nucleotide
sequences into host cells may be used. These include the use of calcium phosphate
transfection, polybrene, protoplast fusion, electroporation, liposomes, microinjection,

30  plasma vectors, viral vectors and any of the other well known methods for introducing
cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic material into a host
cell (see, e.g., Sambrook et al., supra). It is only necessary that the particular genetic
engineering procedure used be capable of successfully introducing at least one gene into

the host cell capable of expressing an BCA-GPCR.
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i nduci bl e pronoter s¥st em Cells are grown according to standard
column in a relatively pure form. The fused protein is then removed by enzymatic

activity. Finally, an BCA-GPCR could be purified using immunoaffinity columns.

A. Purification of BCA-GPCRs from recombinant cells
Recombinant proteins are expressed by transformed bacteria or eukaryotic
25  cells such as CHO cells or insect cells in large amounts, typically after promoter
induction; but expression can be constitutive. Promoter induction with IPTG is a one
example of an inducible promoter system. Cells are grown according to standard
procedures in the art. Fresh or frozen cells are used for isolation of protein.
Proteins expressed in bacteria may form insoluble aggregates (“inclusion
30 bodies™). Several protocols are suitable for purification of BCA-GPCR inclusion bodies.
For example, purification of inclusion bodies typically involves the extraction, separation
and/or purification of inclusion bodies by disruption of bacterial cells, e.g., by incubation
in a buffer of 50 mM TRIS/HCL pH 7.5, 50 mM NaCl, 5 mM MgCl,, 1 mM DTT, 0.1
mM ATP, and 1 mM PMSF. The cell suspension can be lysed using 2-3 passages
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bacteri a, GHR pﬁeeepqub'@slrﬁmnf)ﬂmba@n%tﬂmms bagerdardseparption tedBlaes @Sy col d

osnotic sho ddltlon to ot her nmethods known to skill in the art. To
NTA dgards

i sol ate %ga{)cl’; St&s from t he periplasm the bacterial cells are

centrif uged to for mﬁater@e&wegx it iJ pessivid loglurifyp tHeUA fEPOR dronnbactérisf f er
cont ai ni ng 20% sucr ose. yse the cells, 25 the bacteri a are centrifuged
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osmotic shock in addition to other methods known to skill in the art. To isolate
recombinant proteins from the periplasm, the bacterial cells are centrifuged to form a
pellet. The pellet is resuspended in a buffer containing 20% sucrose. To lyse the cells,
25  the bacteria are centrifuged and the pellet is resuspended in ice-cold 5 mM MgSO4 and
kept in an ice bath for approximately 10 minutes. The cell suspension is centrifuged and
the supernatant decanted and saved. The recombinant proteins present in the supernatant
can be separated from the host proteins by standard separation techniques well known to
those of skill in the art.
30
B. Standard protein separation techniques for purifying BCA-GPCRs
Solubility fractionation
Often as an initial step, particularly if the protein mixture is complex, an

initial salt fractionation can separate many of the unwanted host cell proteins (or proteins
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t he supernatant decanted and saved. The reconbi nant proteins present in the
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mixture is ultrafiltered through a membrane with a pore size that has a lower molecular

20  weight cut-off than the molecular weight of the protein of interest. The retentate of the
ultrafiltration is then ultrafiltered against a membrane with a molecular cut off greater
than the molecular weight of the protein of interest. The recombinant protein will pass
through the membrane into the filtrate. The filtrate can then be chromatographed as
described below.

25

Column chromatography
BCA-GPCRs can also be separated from other proteins on the basis of its
size, net surface charge, hydrophobicity, and affinity for ligands. In addition, antibodies
raised against proteins can be conjugated to column matrices and the proteins

30  immunopurified. All of these methods are well known in the art. It will be apparent to

one of skill that chromatographic techniques can be performed at any scale and using

equipment from many different manufacturers (e.g., Pharmacia Biotech).
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BCA- GPCRs can al so be separated fromother proteins on the basis of its
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prokaryotic cells as described above, and purified as generally described
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deri ved f (ORVhSEBHERREE 4B 3RERT Rsrdieh L RR! biiEhchns AopHbAS el RET" ' €€
protein cak thatdatdndior deetiaoeibreddptdncal. | y occurring protein may al so be
used either in pure or inpure form The product is then injected into an
ani maB0capabl e of pAoayeb#ef BCA-GPCRs comprising immunogens may be used to
produce antibodies specifically reactive with BCA-GPCRs. For example, a recombinant
BCA-GPCR or an antigenic fragment thereof|, is isolated as described herein.
Recombinant protein can be expressed in eukaryotic or prokaryotic cells as described
above, and purified as generally described above. Recombinant protein is the preferred
25  immunogen for the production of monoclonal or polyclonal antibodies. Alternatively, a
synthetic peptide derived from the sequences disclosed herein and conjugated to a carrier
protein can be used an immunogen. Naturally occurring protein may also be used either
in pure or impure form. The product is then injected into an animal capable of producing
antibodies. Either monoclonal or polyclonal antibodies may be generated, for subsequent
30 use in immunoassays to measure the protein.
Methods of production of polyclonal antibodies are known to those of skill
in the art. An inbred strain of mice (e.g., BALB/C mice) or rabbits is immunized with the

protein using a standard adjuvant, such as Freund’s adjuvant, and a standard

immunization protocol. The animal’s immune response to the immunogen preparation is
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anti bodi es. Either nonoclonal or polyclonal antibodies may be generated,
for subsequent 30 use in immunoassays to neasure the protein. Mthods of
product i ovOof/6g3ed ycl onal anti bodi es are known to t hose of PERUBHI/08DI0 t he
art. An inbred strain of mce (e.g., BALB/C mice) or rabbits is inmmunized

ith the r ot ei 5j.ng. a, st andard, adj uvan ch..as .Freungd' j t, and
\z,im st andar qﬂﬁtﬁ{j?:‘?]q%’g‘fl#l&g tost E#S&ﬂn.d d???@lf‘ﬁ? e.tﬁgri ngﬂgcb%ﬁ?e@%)&@g
i mmnoge”v@ﬁ&ll%ga@?&p&fa{%} Righ3RerVOr AH{RAY AHIRGHRBE4DSQ 2BtainddNblood & by
taking test b ds and determning the titer of reactivity to the BCA-GPCR

When appr opiléctedefrgm Hhgymitiat andsantiferantd propared.oFartfeer ifientionsgien ohthe &R ned,

bl ood i | 1 d f he..anj mal d ' .
Fr act i onaf? GOy RetSadics et (i e RFTER crbp® Safh Bafh B PRURhor A0

protei 5 cappyhg done if desired (see Harlow & Lane, 5 supra). Monocl onal
anti bodi es may be obtai ned by various techniques famliar to hose skill ed
in the art. BrieflyMegsictanal ansibodics mapmbgebiaineddty Yarioun toeBaiaies Hmaliagde r ed

antigen arge i mor i i j: 1.0 seelilfsee
onl or e yop SRPL Bl it PR Bent Qs D0 Midpdl BRI SR, |
of i nmor t ahiigai 4re imirthieddyceminbalyHydusiah wdth avnyélofpseRi(seeBaohler\& r us,
oncogenes, Or retroviruses, or other et Rgds wel | lijnown in thel. ar.t .

Col oni es MilsteingZan dnbrapmgl-©:3 Hndtd @P7 R Adsmative methods pEupagriglization

produgti on j i t b SR P& b t : i Qi or the
ant i gg{r)l, g%cg&%/e?tgz ﬁé%ggaﬁﬁé%%n gﬁegﬁ%%‘ﬁant I b‘%ﬁ%"%ﬁ%’r%&gﬁg‘ﬁ Ssé’gtggle{:el | s may
be enhancegktiydswasll latosvit inchaartu€slonies atisidg fign sipgletimororializesl ¢efle apger i t oneal

Ceuences SARPEN {GrEQURePtH oK PEHE o hE REvE) HictSOLRRARY FATont ¢ her eof

by screeni ] i 8 591 Mnayt Reeentigndal
pr ot ocol gg?%@r’]mﬂﬁkﬁfg&l&g{&g@@%@%ﬁé@eﬂﬁgﬁz72-81281 19&l 9). Monocl onal

ant i bodi ebyamdowotesitliguea) inskdigdniectiai inticthe geriiodealicaeiteat a weytebrate hesie

. copol! . f | v 4
| mindass A terativesh 8nd R g DN g § P arRoa's Buhflohiaifagiora |
pol ycl onal,in @Y fre&héntWhdrbofabyldek@hingfa BNA lﬂfra%r:‘ffégh BOmah B &tk adoedinghsl t est ed

for their cross reactivity agal nst” non- BCA- roteins or even other
rel ated pithot ginagal prasecod phidined by dhise e/, Saigier249: il{({2%9)bi ndi ng

i mmunoassay. Specifi ol vc I t] I i ies wll
usual ly bind with a%%é:h%gi %ch) gegg%%ﬁéﬁﬁgggrﬁan%%F@T%Eega@%dtga}?&iI east 25
about 1 Maggipétithe\Bhmyindden!pedtsin i e ihnndadvhy fohedimple, agotd phdseonal Iy 0. 01 M
or better. Once BCA-GPCR specific¢ antibodies ar_g avai | abl e, . BCA- GPCR? can
be débecimsumpassay Fithdhsingnunegen spmebiizedenrealid sypporty Typigally, palyclona

| munol Ogiaﬁfﬂer%ﬂh a titer of 10* or greater are selected and tested for their cross reactivity

against non-BCA-GPCR proteins or even other related proteins from other organisms,

using a competitive binding immunoassay. Specific polyclonal antisera and monoclonal
antibodies will usually bind with a K4 of at least about 0.1 mM, more usually at least
25  about 1 pM, optionally at least about 0.1 pM or better, and optionally 0.01 uM or better.
Once BCA-GPCR specific antibodies are available, BCA-GPCRs can be
detected by a variety of immunoassay methods. For a review of immunological and
immunoassay procedures, see Basic and Clinical Immunology (Stites & Terr eds., 7th ed.
1991). Moreover, the immunoassays of the present invention can be performed in any of
30  several configurations, which are reviewed extensively in Enzyme Immunoassay (Maggio,

ed., 1980); and Harlow & Lane, supra.
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i mmunoassay procedures, see Basic and Cinical Imunology (Stites & Terr
eds., 7th ed. 1991). Moreover, the i munoassays of the present invention
can be pavéoresso4 in any of 30 several configurations, whiéT/@se/ 88200 ewed
extensively in Enzyne | nmunoassay (Maggio, ed., 1980); and Harl ow & Lane,
supra. 33 WO 01/68704 PCT/;;SOJ/&B,O%O B. | mmunol ogi cal bindi ng assays
BCA- GPCRs can be delftEHnalAgicatbdiE& 5% Ed using any of a nunber of well

recogni zed i munol ogERAIGPIRILADABERND 208RE quihtidicd usi-ng-an%r@aﬁﬁmen 66, 241;
4,376, 110; 4,517,288; and 4,837,168). For a review of the general

i mrunoas s aved], resumpized angunheghelibiniling @sdalys Bieal aagyyt.Sakatepsch, 2,341; Cel |

Bi ol ogy, Vvl 3 i, ed. - Basi. dinical | Stit
2 Terr” odST0 B pr st 3 and a3 uRb  Repan it fur oot BaaMPUpRssbe (St Tes
i mmn@SS@lé&MérﬂMS%:cdew BisRBgH UmHoIRe 8y Cbil Biolspe §bluntd7 (Asai, 8dS1999);a

protein or antigen of choice (in this case the BCA-GPCR or antigenic

subsequendesictand @inigal Immenclngy (didss &d ey, edsantth e@ARIBPARmMwmAJosieal pr oduced

by any of ,a nunber of .10 nean . Q. t. ded L yrd 1 rt and
as descri BE%&‘%%S\%%YSQPWH%%@E%??E% § léﬁggﬁéea?? aﬁ%g&gﬂhg Séjl%lgllrfliﬁbu 9565%%19%%043‘

speci fi ca[F&oteihioﬂdnt!ig;enaﬁd;hoicalpiﬁltmis keseaber B GPORM@thnkigerib sutmaqidnoey and
antigen. The Iabelln(%_a ent may.itself be one of the noieties cg rising
the anti b&wyeatht Thfean 1&3@845(%&-2 anthBEA-BRER) 2w er’fﬁo‘é‘{:f_@gpy APt pauR %?;q}le! ed
BCA- GRER ROLYDERM kilEwRto hoselRleslPilb b BhdaCRORBE hiRady. 15 Alternatively,
t he | abel ing agent nay be a Ird nolety, such a secondary antibody, that
speci f: f:al 'y bi _n](ctl_S Tomivheasays a_limﬂ@sﬁlﬁﬂﬁbeﬂ:ing]agﬁ? t¢ w@m'ﬁ'mﬁﬁbﬁyl t?\_ramibody is
typically_ _specific to antjpodies of t Speci r i ch the. st

ant i body ila?egﬁxeiww}‘?x formed gy g\e&fl%b?fiél %ﬁﬁaﬁg@- gfhes‘ﬂﬁ i aggn ‘9%?%?3:#( 8%y

. I \ ( ) |
| munog O?H{: hf;ﬂﬁ%g%lg{:@é@tcoh@ﬁk{%%sthe SHHRdFEn RS Biplex 'Hfusﬂh@‘l&'eﬁn%%@ﬁ’ al so

be used a agent. ese proteins exhibit a strong non

i Mmunogeningayrteaciabaled BOA-GRORpalypaptidbat & lebelsd sntBCA€iRCRentibadn a vari ety
of species see,. e,.0..,, Kronval et .al.,.J Immunol, 111:1401- 140 1973);
Aker s ? g 0 m“x_éte_g%%." ?I_Y:J th% I‘T‘l?ﬁﬁ&ﬁ ggent paay. bf?B@“é iy SPER )a)sfcoﬁj#«%ryl aé%lgf"i%ﬁ éha gent
can be modjddigdnyivhitsao #ed SEbadY/BCATOPER consple (A cdtidaty dntibo@y Wiypieaknot her
mol ecul e can specifically bind,” such as  streptavidin. A vari et¥ of

det ect abl epevifietoi antibadies obthe speviasrirane whindghe Skst pnighpdyris deréved).t Othes

ai o1 oaoRrUEAB A1 B peanemeae SRR R e Al FHOIED .

seconds t Q oSRYRIAG hKiISe bORIIaE @hd MbdllagsntaTbuie frofwimkhibittastdg won24
hours. However, the incubation tinme will depend upon the assay_formt,

anti géf, vsmumegesic peptiiiyowith inwHBegloPHN RstaniTRgIonh EOM A EATIChEQEIPEFES t he
assays W |l be, CRLindl P 2 AR e :1401-1406 (1973); Akerstrom et al., J.
Immunol. 135:2589-2542 (1985)). The labeling agent can be modified with a detectable
moiety, such as biotin, to which another molecule can specifically bind, such as |
streptavidin. A variety of detectable moieties are well known to those skilled in the art.
25 Throughout the assays, incubation and/or washing steps may be required
after each combination of reagents. Incubation steps can vary from about 5 seconds to
several hours, optionally from about 5 minutes to about 24 hours. However, the
incubation time will depend upon the assay format, antigen, volume of solution,
concentrations, and the like. Usually, the assays will be carried out at ambient

30 temperature, although they can be conducted over a range of temperatures, such as 10°C

to 40°C.
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30 tenperature, although they can be conducted over a range of
tenperatures, such as 10C to 40C. 34 WO 01/68704 PCT/ US01/ 08020

Non- conpaY® vi/essoassay formats | mmunoassays for detecti ng BCXUSHGRS20i n
sanpl es may be either conpetitive or nonconpetitive. Nonconpetitive
| Mmunoassays are assays iLph_whi ch.iheassa 0unt of antigen is directly

nmeasured. In one preferr Lo ,ats or exanple, 5 the

anti - BCA- GPCR ant i bodhfuposdslysdBr 8edihgBCATPORS I Anplsiflapbddiiheat € on
which they are immobilized.” These immbilized antibodies then capture
BCA- GPCRs competisive or pon¢nanpetisize. Nangsmepetifive irmomnogserysiase e55ey inavpel thezed i s

t hen bound by a d abel ing.agent, such - 1 hat earing
L T aner - AmpEp bRl A% R et fp Bl B tal ok A caeert
in turf, kBe HAUBCALGPERIatibbdics édnivetboand diedly t6paolidl kabstrateldh which leyi es of
t he species fromwhich the second antibody is derived. The second.or third
anti body @ immebilizedy Theen m@blwe(dranaba@%@@asﬂmuwxﬁ%gﬁ?Péﬁéarea@ﬁm Bin, to
whi ch ano I S inf 4 [ 1 : Ll vi de
et cot abrEtamlG, SHEBEALBPER isiftls hutltfiiRd (£l pofld Ph B¥eMMaachf sBEP. !

t he anmounts @ked3@ABG2CRRUR atitiody bedre shabgl elliesnativelys theesdcomidintibody y by

measuring the anount. of .a known, added (.exogenqus) .BCA-. CR displ aced
(conpet oIS & bsh B4 1EmeY. D& TR E) BOBYE ) R ATt HOEC B GPCR
prese [ SHR OWREh e : a GPCR
S adgéed fggﬁ]% sarrpf?hee %ﬁ%cdlg?ﬁgﬁls arrp{] gﬁe: S\ég?‘ﬁgaﬁlﬁ%gﬁfggé gg@dw ?%J%Emgén?ﬁg?gy t hat
20 speci f iantibddy ibtypitally enddifedBerh GdERctableanainyysitchal bintng tnwhich B@h@GPCR
bound to the antibady is. i.nversel roportional concentration of
BCA- GPCR B?‘Q%”é’i‘ﬁ Sﬂeﬂ‘%?%l@’ g@gﬁﬁrge’.s ﬁeﬁtagldﬁgg‘? P4 @F?%&%?%Wée ‘embodi ment ,
the antibody is immobilized on a solid substrate. The anmount of BCA- GPCR

bound to the anti body may be determ ned either by neasuring the anount of
BCA- GPCR present in a B Rlise adshnfymatsnpl ex, or 25 alternatively by

measuting the anount of r ini n conpl ex i, . o
g e A B i i 1 B L SR e TR
i nhi bi ti OASEAY irldfreSlPb flcadiBEehd AH0GRBPE khbWi addss fkogéidub}BEA-assay t he
known BCA-GPCR, is immobilized on a solid substrate. A known amount of

ant i - BCA- GROR displapastiigompetgd away) Gomina aatirRA-GRER apilodyyihe upknave

cont act ed M the i i e - . 0 ' - GPCR
ant i body %’3}@ ?Wéentggrl]rg\?\ﬁh 1’%?&%@&%&%@%@%@@?5%mt I onal
to the am@pUR GfadBédtdGPsample bebdBisampletinthes aoitacted Adgthi an, antibedyasimtint - of

i mobi | i zed anti body may be detected b
20  specifically bir¥ds to the BCA-GPCR. The )e/lmount of exogenous BCA-GPCR bound to

the antibody is inversely proportional to the concentration of BCA-GPCR present in the

sample. In a particularly preferred embodiment, the antibody is immobilized on a solid
substrate. The amount of BCA-GPCR bound to the antibody may be determined either
by measuring the amount of BCA-GPCR present in a BCA-GPCR/antibody complex, or

25  alternatively by measuring the amount of remaining uncomplexed protein. The amount
of BCA-GPCR may be detected by providing a labeled BCA-GPCR molecule.

A hapten inhibition assay is another preferred competitive assay. In this
assay the known BCA-GPCR, is immobilized on a solid substrate. A known amount of
anti-BCA-GPCR antibody is added to the sample, and the sample is then contacted with

30 the immobilized BCA-GPCR. The amount of anti-BCA-GPCR antibody bound to the
known immobilized BCA-GPCR is inversely proportional to the amount of BCA-GPCR
present in the sample. Again, the amount of immobilized antibody may be detected by
detecting either the immobilized fraction of antibody or the fraction of the antibody that

remains in solution. Detection may be direct where the antibody is labeled or indirect by
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detecting either the imobilized fraction of antibody or the fraction of
the antibody that remains in solution. Detection nay be direct where the
ant i body w@ol/etised ed or indirect by 35 WO 01/68704 PCT/ USBAT/O8@2B020t he
subsequent addition of a | abeled noiety that specifically binds to the

anti body as i ... ) - i Vit ; i
mmunoass Qe PRSEh G RRRY R o AR ARG shecodl T bR e Blboly as
Cr oSsr eactesetibyd gitver m nati ons. For exanple, a protein at |east partially

encoded by SEQ ID NCS:2, 4, 6, or 8 can be immobilized to a solid support.

Proteins (e.g., BCA-GPCR proteins and honol ogs) are added to the assay

that conpete for bi gdiddeiviDecARhiSgL& t0 the immobilized antigen. The
ability of the adde(;@%m?éeglr‘{stbtg conpete for binding of the 10 antisera to

t he i nfrobi | i zed profmmmunbassaysnpdiecnpetitive baiding foymafcaB@lko®RoORed faicoded by

SEQID NG 2, 4, 6, or 8 to0,.coO te with itsel.f. Th rcent c ST tivit

for the aﬁwgeacﬁ?’ﬁyQFW@}@U%%W%‘HPE&?W lfgﬁﬁlﬁﬁ&ipgg@%@ﬁ?%{egz’ﬁ “hose Y
anti sera yhiNg-058 ¢ BRB cAPhR irkhBsTz6RR!d éﬂlﬁaxégwaﬁﬁ PrR&nk.& ECAIGEOR

proteins |isted above are selected and pool ed. The cross-reacting
ant i bodi egraeias apt hamelbps) areadsied do theawsaylibatponipets fanbindimgp{iye amisera to

i nmunoabsqr ption.w t.h t.he ded .consi.dered. prot.eins, e. i

rel at ed h%@lllzﬁﬁglgmea%’éﬁvb@(ﬁhea e%ggq?gas {ezl)n‘%qmspeergeafoéggl%lﬁ%élétﬁ%ed in
a conpet i bhtyRra 1BitASinEobiIEMNARSSRK RMpPALKIAL itesbi YO B A-GRIPSER0dedBE ond
protein, thought to be perhaps an allele or polynorphic variant of an
BCA- GPCR, SEQ hNO: 2 fogichtoompsiqwith itself. Thererggnhcroserreciivitydes thpakeys, 2, 4,

6, or 8). ln.order.t ke this,c ' . ' ke each
assayed Pracih feeicufidt §fink SkBafif RRARGR, TReh Al J5SUBR 106 COCT
required tRssRtRity wiflPedeh of tiR dddediprogeind lidtieibatart afesebectad dnld@obladpdihki zed
protein is determned, If the amount of the second I‘%réot ein required to

i nhi bi t Somsereactnmantihgdies areepfionpbyremepver fogn thsPoaled 3AtISER PY he protein

encod b - 2 S i (eIl R a) % of

bi ndi gg %Irﬁlg‘ﬁg?gr?eg"‘?g?%%"dthgt?“%?‘é‘?erﬁlo‘ir"é‘giél%‘?gtp%’déaﬁi*%g%’e&é?‘fd‘?%’?ﬂdg%ﬁér\‘?@g{t he
pol ycl onal anti bodi &%e ganmnaitesdried aad pBilad GR{Sera artiragsed in Otdmpetdivsay
formats Western bl ot (inmnobl ot) analysis is used to detect d .quantify
the presSHENIMMEQAEIBYT RS Bﬁscf‘%é‘% abavs!t 901?1%@6%8?%%@6&?}@“&3{]‘59 bgorrpri ses
separatin SPIRY bR dVar261 QEPOR 5 RArhieinof

nol ecul ar gﬁfm gﬁwt , tri%@@’??ﬁ’glﬁe se%izirn?%% pr ot ’eti%rfge §t?i(?)mcgl_ﬂ(g‘(’yui ?gt_)lle solid
support, (isuche BE€AAGRGR of$EQUDAS@S 2, #1Gor 8h Imydrder tb inpakerthis compaiasony at i zed

peci 7P calliyMogainses Hese R st e smet e Ehon 38 BbPtel 1y bi ng
to the BCGH Prbtein required to inhibit 50% of the binding of the antisera to the immobilized

protein is determined. If the amount of the second protein required to inhibit 50% of

binding is less than 10 times the amount of the protein encoded by SEQ ID NOS:2, 4, 6,

or 8 that is required to inhibit 50% of binding, then the second protein is said to

25  specifically bind to the polyclonal antibodies generated to an BCA-GPCR immunogen.

Other assay formats
Western blot (immunoblot) analysis is used to detect and quantify the

presence of BCA-GPCR in the sample. The technique generally comprises separating

30  sample proteins by gel electrophoresis on the basis of molecular weight, transferring the
separated proteins to a suitable solid support, (such as a nitrocellulose filter, a nylon filter,
or derivatized nylon filter), and incubating the sample with the antibodies that specifically
bind BCA-GPCR. The anti-BCA-GPCR antibodies specifically bind to the BCA-GPCR

on the solid support. These antibodies may be directly labeled or alternatively may be
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on the solid support. These antibodies may be directly | abeled or
alternatively may be 36 WO 01/68704 PCT/US01/ 08020 subsequently detected
usi ng | abvededesam i bodi es (e.g., |abel ed sheep anti-nouse ROTAUBOAISEx) that
specifically bind to the anti-BCA-GPCR anti bodies. Qther assay formats

include [ S _AGS &) bi nd
specific &})sg%ﬂg q?%@%aﬁ‘mﬁtﬁ %&%ﬁém)b ang& %1 lg}z)i%léd g%%gb%s?ﬁl at e%:l reaggent S
or nar kershatImlﬁcﬁllya&moahemtmm-@mmzhmbodies ect ed accordl ng to standard
t echni ques (see Monroe et al Ane Cin. Prod. Rev. ][%4 41 Q5986))
Reduction of non- sp&i‘h?raésary fﬁanﬁgnah@eéwowqmﬁn%%war( 5feci at e
that 1! | %ip0ldnf dSshIA find Sl fbieCules'@ NORTBARE: bhnd rabmleﬁ&psﬂated

i Nunoassays art| arI ere the assa |nvo an antigen

anti bofly irengetits ot markemm ’Ehest@laasbdsuhbsmcraéstaare ﬂtemcbted@dlalcemklmgtto standarm ze the

amount of on specifjc bindin su reduci ng such
non- speci 1“? %Mﬂnéoe %&Frg’f?ﬁ% 8"‘3”&%5%8%?4 é’ﬁﬁ%%»n t he ;r!t . 9 5t

Typi cal |y, th| s techni que involves coating the substrate with a
pr ot ei naceous conposition. In partl cul ar, pr ot ei n conpositions such as 15
bovi ne serum al bum n ( BSAedug Pl 2k, and gelatin are wdely

or det ect abl & gr oup QR K lpﬂ%eaigvg%?eﬁg&ﬁre%t 3P BhinpipRI A | R0

I nvent § 0N noASpéd@Adbiadingtin hABHInBMAkaysl Patidukalyt Wiielenheidsey Bvolvieb ah betiggpeci fi c
bi ndi ng of the antibody used in the assag he det ect abl e group ca? be any

mat eri al ohantihedy ammebilizedione sokig siksietedt is dgairabatio piypizele
det ect abl e | abel. d
et ot ob! ok A BRARS R A AR alcld B BBl ot prmBRESvS

the pr esemfelli ktiomttb Biose bkl il tHeadee | Tyipicallpythisaegimique iovoliés azbatmgtha:bl e by
spectroscopi ¢, photochem cal, biochem cal, immunochemcal, electrical,

optical osulsiale i 2 REvipiBaCONR FRMPOSHIRD: dn PRIICHIST, FreiEBAOMAOSRIONS SHetiasc] ude
ma ne
' Sgt hi Ocygjg gseéunxggurpedﬂﬁ%ﬁg@ﬁrﬁpﬁg de%';tb(ralldfT ?%gﬂﬁigglé)ﬁ,ﬁ a%i‘gl o a‘%ég 2‘;1{(%2?8{ n

3H, 1251, 3b&dertd Giilkobeid@Most mrofeyreds (e. 9., horse radi sh peroxidase,

al kal i ne phosphat ase and others conmonly used in an ELI SA), and 30
colorinetric | abels such as colloidal gold or colored glass or plastic
beads (e.g., polystyreng,,pgl ypropylene, latex, etc.). The | abel nay be
coupled directly or indirectly to the desired conponent of the assay
according to met hodél"haqjamdutamlwbelarddh@t@ﬂetgronsusqwﬁndm sdanisapb 2 crtiodlde
vari e&g Vi @@@Eﬁ@? gay thIlIJ as ?dng as 1{] does no’cC sqgmﬁcan?lfy inf3r ere WE’IE) ﬁl%dslpggﬁ

sensi

binding of the antibody used in the assay. The detectable group can be any material
having a detectable physical or chemical property. Such detectable labels have been well-
developed in the field of immunoassays and, in general, most any label useful in such
methods can be applied to the present invention. Thus, a label is any composition

25  detectable by spectroscopic, photochemical, biochemical, immunochemical, electrical,
optical or chemical means. Useful labels in the present invention include magnetic beads
(e.g., DYNABEADS™), fluorescent dyes (e.g., fluorescein isothiocyanate, Texas red,
rthodamine, and the like), radiolabels (e.g., °H, I, *°S, ¢, or 32P), enzymes (e.g., horse
radish peroxidase, alkaline phosphatase and others commonly used in an ELISA), and

30 colorimetric labels such as colloidal gold or colored glass or plastic beads (e.g.,
polystyrene, polypropylene, latex, etc.).

The label may be coupled directly or indirectly to the desired component

of the assay according to methods well known in the art. As indicated above, a wide

variety of labels may be used, with the choice of label depending on sensitivity required,
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37 WD 01/68704 PCT/USO01/ 08020 ease of conjugation with the conmpound,
stability requirenents, available instrunentation, and disposal

provi si o0 0MesTe4 adi oactive | abels are often attached by PeDUSEIB0IEANS.
Generally, a ligand nolecule (e.g., biotin) is covalently bound to the
nmol ecul e. The_ligand then binds 5 fo another. nol ecul es .(e. .
strept avi 85RPE ﬁ%‘ggﬁaﬁﬁoé‘,w%ﬁ’@ﬁowo‘é‘?‘t & 11’%(1}:?8}"&?1‘{1? s,ﬁgﬁ@lgﬂ%&'ﬂ%@mauon,
coval ent | y,h@hkat odisitingnal system such as a detectable enzyne, a

fl uorescent conpound, or a chem | um nescent conpound. The |igands and their
targets can be usedNonrradiogctivgilabely ave o6abpttashedhy Widinectaneanso feaerallica

recogni ze,. - GP or secondar t4 bodi th C i: | n:BGA- GPCR.
10 The moliEe Baiecus 2k BREET ESRY deRRLe By Bba e HENE G o
conpousds o ghother e&lyéy(e.ggysn@gtamﬁlznmmmwmmg eftherdiilepdnlyaletdctibjo@s of
interest as labels will primarily be hydrol ases, particularly

phosphat asexalendlytbornd txsa sigualgystenssughee § dotegiablgenaphecduorpseedt cul arl y

per oxi dases. Fl uorescent.. ¢ ' - Lor N i

for i vat | vEQTPYRSLRET PP End LBlE Rl A N RochBba used |
Cheni | um pesgeanitallo epRBRAGoh Réthusiebbdied thet recogndreBCA-GPCRs, or secondary

2, 3-di hydr opht hal azi nedi ones,, e.g. | um nol. For a review of various

| abel i ng mtll&d@ﬁéhatﬁ?%%ﬁgtlﬁ@gﬁﬁc&hat may be used, see U.S. Patent No.
4,391,904. Means of ' | KOPHN skill in

t he a}(?. Thus, for T@%%ﬁo&%&gﬁ'&ﬁ@?éb? 25@3%%{3&915 a rgggggﬂ;%}l\glrgglfl%bel, means
for det ectompouris) diglebpcéfugationtwitt at ¢mazpme ou flueropborep Minzpgesnphinterdst ksn as i n
aut or adi ography. Were the label is a  fluprescent |abel, i .he

det ect ed e@%ﬂlmlhéesV@F@?%%P%“WW ﬁﬁ?srﬁ’ 2ig55y ?rﬁ%??ém&\%%é‘f’la?fﬁf’h of
light and det.achl ' .' fihseaSAcaes&RinEY be

det ect ed 8?%2%%/&9%%9%%%2H%%kfgﬁ%{soggggﬁe%ﬂ%??%gﬁgif 1t he use of ial ectronic
det ect or s its defivatixss, chatapene anpitederietivesedans dChgpelbiferphatetmul ti pl i ers and

the like. Sim/Jarly, tigc.2 bel.s. b . ovi dj h
apgr OIH ?apggg‘lﬂ}ﬂgh t gé%ggﬁﬁ% 1%‘3‘24}‘38‘%5%81@%%?3z:‘ﬁﬁ%gl%lﬁgal?égﬁ‘f‘%ﬁgég-g af:t i60n
product . A@bl. Yrcstiafeliewidvatibielbélhgl o2 RRE] produddes sydainecthatn sy bPhsedpy

observing the color associated with tthe I'abel. Thus, in various dipstick
assays, ceoefUgaPeldngibdt.391.804. appears pink, while various conjugated beads

appear the color of ,the b . .30 .S0 a for . i e use

of | abel ed conponen ?%8?8&13?{%%%63; arsgfg“?‘ﬁ?“i"ﬁ’é‘&g %%osggg%ﬁsl ﬂ(i:g{r%t%ltréeﬁlsueﬁ to

detect t hgoxaSBRs ¥hefe thb GibePis Aehdiadtive 0abet Snean forldetestiomkludant i gen- coat ed

particles are aggfuti nat ed by sanples conprising the target ;ﬁ?gil bodies. In
(&

this 20r macintibasien copnicher phaipgraptie Slmasm Bdopdiesraphy.aNtherhi Brfce of

fluorescent label, it may be detected by exciting the fluorochrome with the appropriate

wavelength of light and detecting the resulting fluorescence. The fluorescence may be
detected visually, by means of photographic film, by the use of electronic detectors such
as charge coupled devices (CCDs) or photomultipliers and the like. Similarly, enzymatic

25  labels may be detected by providing the appropriate substrates for the enzyme and
detecting the resulting reaction product. Finally simple colorimetric labels may be
detected simply by observing the color associated with the label. Thus, in various
dipstick assays, conjugated gold often appears pink, while various conjugated beads
appear the color of the bead.

30 Some assay formats do not require the use of labeled components. For
instance, agglutination assays can be used to detect the presence of the target antibodies.
In this case, antigen-coated particles are agglutinated by samples comprising the target
antibodies. In this format, none of the components need be labeled and the presence of

the target antibody is detected by simple visual inspection.
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the target antibody is detected by sinple visual inspection. 38 WO 01/ 68704
PCT/ US01/ 08020 Assays for nodul ators of BCA-GPCRs A Assays for BCA- GPCR
activity vBeEAHE@P@GRs and their alleles and pol ynorphi ¢ vari BOT/AS@rS018- pr ot ei n
5 coupl ed receptors that participate in signal transduction and are
associated wwth a region anplified in breast cancer cells. The activity of
BCA- GPCR pol ypepti des can be assessed using a variety of in vitro and in

Vi vo assa}%%aé@fgre%x%ﬂgidiﬁrsfdf'ﬁéAmRsChem cal, and physical effects, e.g.,
I'gand bi ndi

nmeasuri ng ng (e.g., radioactive ligand binding), second
messengers (e.g., CAMBssapGiP BAALRGPUBAGivily Cat+), ion flux, phosphorylation

10 |l evel s, transcri |0 vel 5,. ne transm tter,.| evel a the |like. -
Furthernore, such %@%@C&Wﬁé}’%‘sgw Sc?n'?@rélmoéph’lcﬁ’ﬁflﬁliafﬂeg@'gﬁ%}glgcti vators
of an PCALHHER rebbiflots A partediite inlsiabRarB@i@ionGal laye &sbenrd withrsiegioa of an
BCA- GPCR. SCreeni ng assays of the invention are used to identjfy

nodul at or emphified indnedsé cansericalls. The petpaitdfB e GRCR polypaptidss grke t o
BCA- GPCRs d t. i st f, - LV . = h
nony vi | POpaeRBHBE RN shin P ey BG bhahit Yo detctminE e AT Relical

NCS: 2, 4, afd pl9yfsica] SffedtRES Médsinied Ngamadiidieg (evg) tadivactivecligmf binding),
Alternatively, the BCA-GPCR of the assay w || bgﬂerﬁed Lqrom a_ eukaryote
and i ncl usksond messengersdeBd cAYES MR AR RAG Y G il phesphendaiongent i ty

SEQ | 1 2 [y r ' [ identidiy wll be
S it b rRbriion SPQE RliokanilificR 08, il AR FRARORM Y 1

Opt i onal | yssaydeanieluspe i festefoninhithersmdaytvaiblslof an BCASEPCR. Nmdalatoretamn
BCA- GPCR, such as an_extracel | ul ar _do %Gpégg[ﬁnenbrane do

; in .
Cyt opl asniso #egaRanCally alieied berEarnet , FReneEAYa Ot O IHGTLR,
active sitg, . | ltLher - Rt B fhiidalcged can be
coval ent | %}l%ll}sg@g)dld%{g@gIhﬁgﬁlagﬁglt%%(gﬁlgﬂ%?%?& n to&?:lﬁlegtg’?% chinmeric protein
used in t BEASPORs adantdgbaidtshd B AGPER Mititlyat ors of BCA- GPCR activity are

tested_usi ng BCA- GP i d i hed i th nbi nant
or nadiral 1y occur r g B ERe «S5y il Be s eEal B o piivbe i AL Ao |
eXpressedsé@gﬂcéWrgm NIGS:LVE S b 96 orkBvhtivel P XYaeSsBshriaht the®sEe or in an

animal, eit reconbi nant or naturally occurring. For exanple, breast
cancer celAltsmativelypthe FOA1GRGER epihetasday atill beldes vedframergukaniotsandsneluda ye, 30

transforned cells,. or, nenbranes can. be used. . af ¢ | t si ng
one of th&2ERNQ49q BubéFq‘feﬁc?a/ﬁW)ngd%rgWsac e g‘ﬁ“ﬁ%&ﬁé@%@ Ig%\é(tr%gﬁ £
transduct (RAc@AY, Bk SRIMPackX HuBRE idéntiy Wilbbe 4o Tedbt 90%4)bptorally apleast 8504t e
reactions, using a chineric nolecule such as an extracelluylar domain of a

recep20r opiienadlytat jeast Wkt Opsionallye thsinedmeptids ofifhe asseunwall e@meisedomai n, or

a domain of an BCA-GPCR, such as an extracellular domain, transmembrane domain,
cytoplasmic domain, ligand binding domain, subunit association domain, active site, and
the like. Either an BCA-GPCR or a domain thereof can be covalently linked to a
heterologous protein to create a chimeric protein used in the assays described herein.

25 Modulators of BCA-GPCR activity are tested using BCA-GPCR
polypeptides as described above, either recombinant or naturally occurring. The protein
can be isolated, expressed in a cell, expressed in a membrane derived from a cell,
expressed in tissue or in an animal, either recombinant or naturally occurring. For
example, breast cancer cells, normal prostate epithelial cells, placenta, testis tissue,

30 transformed cells, or membranes can be used.. Modulation is tested using one of the in
vitro or in vivo assays described herein. Signal transduction can also be examined in vitro
with soluble or solid state reactions, using a chimeric molecule such as an extracellular
domain of a receptor covalently linked to a heterologous signal transduction domain, or a

heterologous extracellular domain covalently linked to the transmembrane and or
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het er ol ogous extracel | ul ar domain covalently linked to the transnenbrane
and or 39 WO 01/68704 PCT/US01/ 08020 cytoplasm c domain of a receptor.
Gene anpWébves7pon can al so be exam ned. Furthernore, |iBangsaiesodiong
dormains of the protein of interest can be used in vitro in soluble or

solid state reactions.to.assay for, |iga bj.ndi ng., Li gand .bi hdi t
BCAI- GPCR, cﬁoﬂaﬁc:‘i{m@ﬂn efs W&?I%Bf- péﬂleé?wq%’é’ﬁh%lcaélg@%%%%ﬁ(apﬂn%dgI :.I'? igon,o in a

bi I ayer npiaR6re, BbhREDRAinkAothaifR dfdhdPofen of MtcRedt Ci Be B3AGh @RSin  OF i n
vesi cles. Binding of a nodulator can be tested using, e.g., changes in

spect r oscepulde ot srlidastate réastipussto @ssay . for igandbindiegice, absorbance, refractive

I ndex) hydrodynam c_(e. .Sha mat ogr.aphi or sol ubj ||
properties. Recept 0#@‘3 Pg}dgf%toﬁ‘%%?@t?ﬁ’oah‘io 4 A cgagn%%c %r\%ge;fﬁp#éldﬁ o For
exampls, &eteRiMetiiRGofin b !Bﬁaygr BlepilRine, hpadhBetd £56H sHasQlin b lipid besiagerf r om

the receptor can be exami ned. For exanple, in the absence of GIP, an
act i vat or ominlvesickad Binlingef # modulatos gambe testef yhing, esnphangepim sRedtfQseeRie| n

'l th . ) ' d di
Vari oty of iR (o BipriniEnts SRR, S GRS A AR AR £7C 20 O ©

for i nhi bilapep chdgthtedrapié,ior sblabilitppioperticecept or and G protein in the
absence of P, form15 a tight conplex, and_ then scree or inhibitors by
| ooki ng at di ssoci aReegpierGiReicindaispcHPus enAlss: ??‘aff%eﬁ]l[] 0T SKH{P!Fe presence

of GIfy ;ﬁ%gﬁi%?of%e é&%oﬁkrpﬁgchéfé@%lf odits r%ﬁ@se%&ﬁ%@fc@ept&f SR b&aRidRr two G

protern S Sser S as criteerion of activation. ~. An actl\_/ated or
i nhi bi t edFér ¢xaaiphd, in thiel dbséniee bl GTPahn ectiviatve will deperib itiesfonhatictoofistightam

effectors such as proteins, enz s,. and. channel s. .Th I ' I
20 the. acPIVBIEK Bha of PSP UIHBE D! BB BYoRph rURReoRoh RS v Sual
system aﬁ@t@é‘tb@ﬁlea vérYe %@aﬁl’ ad H&g%gl‘)dv&! %h@ﬁﬁn%sﬁ?@&&b@moﬁﬁﬁﬁﬁ@@édr&ﬂse C by

CGg and ot her cognhate proterns, modul ation ot diverse channels by G
and ot her fdighibiteisnAdd Boattbhterdotheaorepbyaad Seproteim itaths ebspacesb@TRe®r®uch as

i on_of diacyl gl | and .|P3.b hasphol i. .C. and | ,f
0ol el [in magiehs outhio, afy Yepiscrest I iphibiset dangRry L iRRerioh ol Bt daldt 'y e’
for ki nasesyhi@l corRhes PPy :p?és@néehﬁ (31, 961830 @ tHierdIphafublhie of Beapp@ieifand

possi bly other sites as well Thus, activators wll pronote the transfer
of 32P fr tomgthaother ibe Gepro@itPsubonithesrvas@e pregitsriongiaghivaii®n. be assayed with a

oromot et he. bi ndi ng AgFechPReLe RITEE pisear Au el ok Rberdol ' e
bi ndi ng ofjoR st GFeRid?S such8 pkdtBias,ehaymess bhd ci@inblen Thp lcRigsic axdtmyles ke i n
t he desensitization of nan BPCR receptors. For a general review of GPCR
si gnalOtr Mﬁt@ti@mfmﬁmwi@ﬁeraa% {rrRRgueingn she vipuph sYRicn, adgnylatse
e.g., Mt 9390 asseibr}]I tﬁer:] éYrHRllaPogy G-ﬁ’l%k@?ﬂ, p%§th%ﬂ9as%%§b§' %%%h other cognate G
proteins, and modulation of diverse channels by Gi and other G proteins. Downstream
consequences can also be examined such as generation of diacyl glycerol and IP3 by
phospholipase C, and in turn, for calcium mobilization by IP3.
25 Activated GPCR receptors become substrates for kinases that
phosphorylate the C-terminal tail of the receptor (and possibly other sites as well). Thus,
activators will promote the transfer of 2p from gamma-labeled GTP to the receptor,
which can be assayed with a scintillation counter. The phosphorylation of the C-terminal
tail will promote the binding of arrestin-like proteins and will interfere with the binding of
30  G-proteins. The kinase/arrestin pathway plays a key role in the desensitization of many
GPCR receptors. For a general review of GPCR signal transduction and methods of
assaying signal transduction, see, e.g., Methods in Enzymology, vols. 237 and 238 (1994)
and volume 96 (1983); Bourne et al., Nature 10:349;117-27 (1991); Boume et al., Nature
348:125-32 (1990); Pitcher et al., Annu. Rev. Biochem. 67:653-92 (1998).
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and volune 96 (1983); Bourne et al., Nature 10:349:117-27 (1991); Bourne et
al., Nature 348:125-32 (1990); Pitcher et al., Annu. Rev. Biochem

67: 653-93vQ0 206BY4 40 WO 01/ 68704 PCT/ USO1/ 08020 Sanpl es PET/ESEAB820t hat ar e
treateld withI a potential BCA- GPCR i nhi bitor or activator are conpared to
control sanples wt e t

nodul ati on. Control §Qﬂd 1e Ia?as%gis:tpgtga?%’ tggﬁ&%%%b%rGFgﬁllﬁ%ﬁPgﬂgr are
assi gned activatoahfa/c&mﬁﬁked:ia(aanﬁcltswrpleﬁ mﬁioueﬂmfteslﬁﬂmpdnmtﬂ o ¢xaomnothean
BCA-GPCR is 5 achi eyed when the B Jvit al ue. I.at%i)ve to the

control i StgHaimasiydgtiony Gongpbsamplesd %tr%"taqc%ﬁ]éﬁ? Y HBS §B4 f%4tS on of an

BCA- GPCR i th
control i lesiﬁg 'a%%lgﬁ%\ﬁgﬁ Gb?%o%%ﬁ%g%OWOW%tgdﬁo%%f A%%gss i ﬁ ion

flux nay m:éumd@dmadhdnBC@eG@Cﬁh avtingy &aiaag@dmmo 1ite groitrat is2dontd0%.i . e.

|
re;e:(r:]tsr![ga nt| Hﬂﬁ‘b‘@ily%ﬁc@@ ﬁﬁ“é%e %mw&s%@ (ggﬁﬂg;nﬁ‘g changes

in curr eBt:A @?@I@&xww%}arelragumng@&mm ROl 1805, pptibRilly M0VA) 200150095 - ¢l anp
and patch-clanp techni ques, e.g., the "cel | -attached" node, the

"insi de- oat 1000e2®0%nd the "whole cell" node (see, e.g., Ackernman et al.,

New Engl. J. Med. 3 : 1575- 159 199
co\rllvvezigently determ @Eﬁ%ﬁéﬂ?& ( 2\%1%5?986 ¥H&§hm}%{h é‘%%s areHaml et
al., firl U?@l‘éﬁzatﬂlc(hé Yeled®ibalFotdntidB bf the@eli@i nﬁﬁMﬂn@@@@é&Smgmﬁle‘E-GPCR

radi ol abel ed ion flux assays and fluorescence assays usjing
vol t age- sOngimdapstodasermineehangesgn celielat polerigatign igygesusng ghangeg N Menbr ane

| .
b o1 ot S (yeBRtncaslfrt ilect i BhfpachT Pi HoBhee Hapiparitnlcing)
20 I\/E(rjrbr afghiiqeén 8., 1Ry “@Y-afAceld Mk, the&imsidelduy’; mblie, andripo’twittde tell"be
oot - conpBiEEapes. PRESTERGY ForVer Zose Blrd papioase 93 bioogy: AEadePel by
exam{I N9 A tQhrelc Bty rﬁurgiﬁ TeREBRAYE meiIMMoREY (A £¢., Hamil er
PR on e

phy5|o ogl cal change ects activity can be Used to assess the
i nfl uenceanPElugéfstA&%zweﬁneﬂQw%m Otter pudwypepeydiesludé: radiokbeleddont flon.  When

the functional copsequences are. determ ned . usin nt act I
one can aP¥8Yheikipareseence saayy ué‘Flgé(Pﬁ%%Et‘%enS’g ‘Eﬂy%sdq?er 5753’9? ?S{eégar?%rel 22!5? >

hor mone 1 gl gﬁﬁeet I rﬁ']@&ﬁbr%é ghal 880617&47\9@8)8%? rszhlek BOVE e TThent BT 24:269-€1 | zed

genetic marKers g., northern blots), changes in cell netabolism such as

cel | growRf7 ()199(3)1 mhmi@eal .hd?&anm@;déeth 23 H5- Be( 1901 a Hodevimsky erels enger s
such ?@r S %7’6%231@2%31 r3t7?ﬁ§|v7p0a§1§5$)f) eE}reneratﬁ1 %ﬁé’ (S:orilgorun s to Qé gkt@d 81%%135%91:

recep
in the range from 1 pM to 100 mM.
The effects of the test compounds upon the function of the polypeptides

can be measured by examining any of the parameters described above. Any suitable
physiological change that affects GPCR activity can be used to assess the influence of a
25  test compound on the polypeptides of this invention. When the functional consequences
are determined using intact cells or animals, one can also measure a variety of effects
such as transmitter release, hormone release, transcriptional changes to both known and
uncharacterized genetic markers (e.g., northern blots), changes in cell metabolism such as
cell growth or pH changes, and changes in intracellular second messengers such as Ca*,
30 TIP3 or cAMP.
Preferred assays for G-protein coupled receptors include cells that are
loaded with ion or voltage sensitive dyes to report receptor activity. Assays for
determining activity of such receptors can also use known agonists and antagonists for

other G-protein coupled receptors as negative or positive controls to assess activity of
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| oaded with ion or voltage sensitive dyes to report receptor activity.
Assays for determning activity of such receptors can al so use known

agoni st s veadi/eatdbeagoni sts for other G protein coupl ed recROT/OBEI/®820negat i ve
or positive controls to assess acti vi ty of 41 WD 01/68704 PCT/ US01/ 08020

tested co nds. | sa dept i ng_nodul at or onpo (e.0.,
agoni st s, n‘gtﬁ#f’ AYBA s;"‘ %Péésrfé&d Pﬂgﬂﬂee%P‘é‘géﬁO%?°ﬁ‘%%‘§lgfﬁ %haeg%ng? “pl asm or
menbr ane Mﬁ&é@&% Witlahg &qn IR 1T §hs U tmy@dplasaﬂoﬁﬁembfmwomgemmmeane
vol tage fluor escent [ n icator, respective Anong the ion-sensitive

i ndi cat or momwed obing g iy sshsitive primenhang e10§agﬂ fbi,ﬂé@scamtémﬂlﬁ@@@ fﬁE?PE‘Ft’s,V@bbs ed in

the Mol ecyl ar Probes 1997 tal o For, G

br o ScuonE0BE FORER AL Bl Bloprd gt BB a8V B Sl fEF R thde
choi ce  (¥ikbibied i8kheMolechlaPProbdial 997 Ggalde. Boi G-pioRiBE PRI BechBEE3 (1991) ).
Such prom scuous G- proteins allow coupling of a wide range of receptors to

signal t rpresudstupiof-pateinseyeh snGohdeed P‘éé@ﬁﬂ%b%é?fqdéﬂ tfﬁﬁsﬂé’c‘gﬁl@}ceacti vati on

typically tiates subseq t nt s in
seeond meOUBksefef e REERY Wik LTRSS B00T, Shyrro iSRS

cal ci um  GoRSteifGllloWadouplin®bf AR @yﬁtrectdpt&@woélg@hl trengfuciespahwayd iat es
the formation of inositol triphosphate (1P3) through phospholipase

C- nedi at ehetmgm&ng@uggelb of phosphatidylinositol (Berridge & Irvine, Nature
312: 3lp-21 (1984)). g)%or%c{lgﬁﬁnscgﬁlw i) ﬁat siEbde h&ﬁ?ﬁré}tﬂlﬂi@r é\}%fsaE IIular

cal ci ion stores. ange r'n-cy asm calciumion levelS, or a
change i ninkR&EORAn FBDREMYREergersauch &IP3, Whlchli’alemm itiencelbdar storensfedcum

coupl ed ”é@“@éﬁgatw&&%éﬁfn‘éh%%‘o?% 'egﬁoalgcecff'c'e%%é?wﬁ%s”@a?%ﬂ% B st

coupl ed r&®ep s a
|t of gt |

of “ton onEhia e fkid BT HRSpRolifk CElobil By AR A FSr OSpAR ISR | on

n ecessary (B@ndw&uc\tms,u%u;&szﬁa;as 5i21 (@984)).uB3f indernistiffudates tbptelcasa of y
suppl enented wth a  chelatin % ent uch.as o,dist.in

EGTA
f | uor b3 ceHEBCFIBNHARLEUR daFipTchg %Pnc wgedn ﬁ?ﬁol%fs@é“s‘?kf‘%ﬁ?l? %:‘J'gltsh%{l stores.
O her ass @ﬂeﬁagg %ﬁécﬂl‘f@ s ﬁﬂ%&ﬁé\?@l@éﬂ%ﬁ ab &3 @ﬁltBeVdsE&' tPdss6BCRpddif colipled, when

activated Inac ge In the level of intracellular li)l/cllc
nucl eot i desgpter gmpuon?SCemd\d%pmssm@mh Gypretein Gﬂapledg‘%@ptqrmmableli il downst r eam

effectors such e ase. Ther e I ted ion
channel s, “@“’é‘se B‘H%‘P Egg%feg PS @& BOSY, itl‘?éﬁ t]ng)x ﬁSﬁrﬁf aottzlfgltrtljﬂg‘ﬁgﬂa%on
channel s thgd aﬁﬁ%%’h@@&i &% ibR Bk RN WHIER cRe ki ay b@&esb’ﬁblebﬂthdmmﬂf CAVP
or cGW (see, e.g., Altenhofen et al., Proc. Natl. Acad. Sci.

88: 988B- 98F@s{ary Bdondnet sDblakysays istcaleium-fiqs buffer, sntror@élx:smﬂrlem@%wth An
cases merﬁeflgqc}@a{é hvﬁ%[chﬁ?,E éFAt 08 afsh ﬁ&ﬁglf)flu&géc'éhéesrehﬂbn@e Asahiggsen N cyclic

nucl eot i d&
calcium release from internal stores.

Other assays can involve determining the activity of receptors which,
when activated, result in a change in the level of intracellular cyclic nucleotides, e.g.,

25  cAMP or cGMP, by activating or inhibiting downstream effectors such as adenylate
cyclase. There are cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell
channels and olfactory neuron channels that are permeable to cations upon activation by
binding of cAMP or cGMP (see, e.g., Altenhofen et al., Proc. Natl. Acad. Sci. U.S.A.
88:9868-9872 (1991) and Dhallan et al., Nature 347:184-187 (1990)). In cases where

30  activation of the receptor results in a decrease in cyclic nucleotide levels, it may be
preferable to expose the cells to agents that increase intracellular cyclic nucleotide levels,
e.g., forskolin, prior to adding a receptor-activating compound to the cells in the assay.

Cells for this type of assay can be made by co-transfection of a host cell with DNA
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preferable to expose the cells to agents that increase intracellular cyclic
nucl eotide levels, e.g., forskolin, prior to adding a receptor-activating
conmpound W@ ot/b850cel | s in the assay. Cells for this type PET/@ES&IZD80an be
made by co-transfection of a host cell with DNA 42 WD 01/ 68704

PCT/ US01/ 08020 encpodi ng a, cycli.c nucl eotidesgated i.on ¢ I ?
phosphat aS¥0%4Hg 2SNEIeR Bqt‘rﬁlﬁ'gi‘l‘edrl% Flt’ bgj%dg 1?11088??3%%“8&3?‘3%‘%@%*‘

r eCept Or Syec BHSCRIY. NeftaRCAMERALEDCorS SRRARAOKS acSPRRAGTM  ecépRe MdPaine

ser ot oni nreféﬂéep?ogr s,e _gn the li keﬁo.rwhi ch, V\hen&g]gti vat ed, causes a change
in cycl i ceptetsessrotanin|resaptars,iand theelike) whichsthensiclinatohecabsis SFARER N changes
in intracel L.ul ar, cf ar. ¢ can, be neasured using i Mmunoassays. The

met hod de ?BB&le?tﬁ&v%eYeéﬂPa%?‘%p@F%n, J. Biol. Chem 270:15175-15180
(1995)5 may be used iorenfodiment] siRnkevalintedce i AWIPser, cGME cairbé hod

described in Felley-Bosco et al., Am J. Resp. Cell and Ml Bi ? .

11: 159- 1 6meagur@bmsnginyrbenaaswys.t Shermetiogidatcrivrd in Qffermams &fmotr Bicdr | an
assay kit -for : L IS i j . R nt
3115, sseCs H R R b8y (AT 55 B BpediEMR AR pERET A, Al e
phosphat i ghetholdriesdribell i Pélleyti3ehicoley &l ,s4e.ah Rosp. CafiatngdAéal. Bivd.drici9gld4d U. S.

Patent 5,436,128, herein incorporated b eference. Brief]. t he assay
i nvol ves (1284) Ay bepseldpidstepming t@ﬁeﬁﬁld?fy?gé\@'oﬁuﬁnlb‘?" HBASHY %%ﬁg FASUTIRg, o

| abel 1 r A At t : bylhe treated
cel | s%air egﬂqti/@egdﬁé(%(f%@? sf‘%e%?%l#c% lﬁ U?ﬁl lgar%%r%t%?l%%? g%éﬁgﬁ-lm%aéﬁb& whi ch the

i nosi tol pifaspdeates were separated by ion exchange chromat ography and

gquantified by scintillation coyntin Faql stimu ion,is determ ned by
cal cul ating the rat klbalﬁheéﬁﬁ:’:%? 1@%%51;)@@@%%1 18?3”595_@1[? g¥drf’§'515c° _rblen t he
presence %al%ﬁfa‘é‘éorﬁﬂl@tt? ©).S. Baltdi£'914386,128 Hefleih Mol drited biy Sefdrines. Briedly,by 20
cal cul ati ng eratro-of cpmin the resence of antagonist to cpmin the
presence tife deseyfirvolvesdabeling of\ehlilcwithili-royoinesjtohfor 48 onmeare hesn Thgdsheled . | n
anot her e di ment, .transcription vel s, can.he [ s the

ef fecl3 OEBE @%EFatE%Wg&ﬁEStSHm?P or ppe eér%géi%ﬁgg?gg%ﬁ%ﬁaggnt ai ni ng
the prot e'b{armed ih BRI SBEm intetBAH Ak R G ftef Which thembsicsipRosphdict aver@ suf fi ci ent
time to effect any interactions, 25 and then the |evel of gene expref ion

i s measur eeparafetbyieouenchasize chipmategranhyeand qyarfied by siniiliafion souptipepd'o

enpirically det.erm ned, .such a . T I ' JRagdiri ng the
| evel of P%&H@h@? bﬁ&gm%e%;b}?%%@%%lﬁq@&aﬂlgﬁg Cﬁﬁ?ﬁgﬂ%ﬁ#ﬁ%ﬁ C%?ﬁ%% ansgdrji pt igon
may be nMeasHig thdPredsntar witfer Bithsld Liemise, feld iitdsionfs ddternlinedbyt he art to
be suitable. For exanple, nmRNA expression of the pratein of int }r)e t may
be de2ect edcustimgytheantihef gpnam the presense of RRIAROMHH)t) SBMIN A WP%%EPE ‘ﬁ@? be

hdentifi egoﬁﬁ%l Q%h{cﬁrﬂileﬂfocﬁ‘srﬁ%y ot Célllraﬁ{ Mg-oﬁfsby’

In another embodiment, transcription levels can be measured to assess the
effects of a test compound on signal transduction. A host cell containing the protein of
interest is contacted with a test compound for a sufficient time to effect any interactions,

25  and then the level of gene expression is measured. The amount of time to effect such
interactions may be empirically determined, such as by running a time course and
measuring the level of transcription as a function of time. The amount of transcription
may be measured by using any method known to those of skill in the art to be suitable.
For example, mRNA expression of the protein of interest may be detected using northern

30  blots or their polypeptide products may be identified using immunoassays. Alternatively,
transcription based assays using reporter gene may bé used as described in U.S. Patent
5,436,128, herein incorporated by reference. The reporter genes can be, e.g.,

chloramphenicol acetyltransferase, firefly luciferase, bacterial luciferase, B-galactosidase
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transcription based assays using reporter gene may be used as described in
U S Patent 5,436,128, herein incorporated by reference. The reporter
genes caw®ele6s0qg., chloranpheni col acetyltransferase, fPeEURY/I80WI ferase,
bacterial luciferase, (3-gal actosidase 43 WD 01/68704 PCT/US01/08020 and

| kal i h t . Furth t teip. of int t he,. d
o T e B AR Rt B HRE (o bie s ebingrress o PERsediinn Juipe, *°
f1 uor esce%po?tref)%ﬁiaﬂa&ﬁ%t t&a Second Mpdttet suck aSRR%h Tuord¥edrd heotBh FhLchag! ﬁgy

15:961-964 (1997)). The amount of transcriptiion is then conpared to the
amount of Mistik &nSpactqst Netwre Ricseahhelogy h&96hkR64 €97 n t he absence of the

test conmpound, or it.may be onpared wi ;h _the nt, of transcriptionin a
substantial ly ident frgglax’é)élﬁ oftctﬁ%'gcquhoﬁlés Ebf?g co%lpsgigg:{%%hgfm?oﬁ?lg?gst . A
subst agt i @lahseripBeRtd Siter GR) daniFryll RetidebiamRE of theest bempaitkl, 6eitnsaytieom whi ch

t he reconbi nant cell was prepared but which had not been nodified by
i nt r oduct icompared pdthethe prgniofbranscrintipndn £ sehstansially yloptieal sald thet lagks the

" iy fhp / . .
al tored {REOERERIBEHCRE Fbeledfid REnh R belf RED YR BAFELE (RO B Fom
conpounds wie& \e resoniBahnk 3¢1Dvas plepBEALGREReh had nbibeenynaiified byl 5 cheni cal

conmpound, or a hiological entity, e.g., _a macronol ecul e such ,as a protein,
sugar, niredustioneiheterologangDNA- 1 Apv diifeyice In ths dMoRnbeidraseiMongenet i cal | y
alter v j f - TYRLEAL gf%n%g g ogmal |
chem §§| ?r%ﬁ%ag%ﬁs%% t%%g%tpgea%oﬁgﬁ as El}s@g)entl a e&%e%d gﬁg&nﬂg&a co oou%g can be
used as aimgetestnti al nodul ator or ligand in the assays of the invention,

al t hough nost often conmpounds can be dissolved in aqueous or 20 organic
(especially DMSO based) solutions are used. The assays are designed to
screen |arge chem galy/JAhh:85 €s by automating the assay steps and

provi di ng conpounds fromany convenient source to assays, which are
typically run in parThelcemppends.testehasmodwatiorseaf BOAr@RGRs eam bei anyomaller
plates_in robptjc assays). l.t. wl appreci ated,that there are n

D! 18r o hice R bindienl ey ey e g e soEh € PR SOy | ch
(St. Loui $iciMacid® 19)i@Mitdth&tives)) nfodulatdre Biubbe MakticdilyuliRrddemibias diapchem ca
Anal yti ka (Buchs Swtzerland) and the |like. In one preferred enbodi nent,

hi gh™ t hr o B GIPGRr Ewpically, test berdounds Biill be spelbghemisal moleewss #d Rapfiges.
heni cal i de L br. t ai ni i
Cher apout EEs BRI ARnIRER R RARY 1R Rop 269 BBl HhodlasaP @ 1Rl Bt o

" conbi nat @edagh of e Minalioh, AMhokgEmbstwTtehlcbmpoandsidan e idesslved i dduesussar eened
in one or nore assays, as described herein, to identify those library
menber8 ( pggm@@pmci%lymg-bgp@oﬁo@gmns are used. The assays are designed to screen

large chemical libraries by automating the assay steps and providing compounds from any

convenient source to assays, which are typically run in parallel (e.g., in microtiter formats
on microtiter plates in robotic assays). It will be appreciated that there are many suppliers
of chemical compounds, including Sigma (St. Louis, MO), Aldrich (St. Louis, MO),

25  Sigma-Aldrich (St. Louis, MO), Fluka Chemika-Biochemica Analytika (Buchs
Switzerland) and the like.

In one preferred embodiment, high throughput screening methods involve
providing a combinatorial chemical or peptide library containing a large number of
potential therapeutic compounds (potential modulator or ligand compounds). Such

30 “combinatorial chemical libraries™ or “ligand libraries” are then screened in one or more
assays, as described herein, to identify those library members (particular chemical species
or subclasses) that display a desired characteristic activity. The compounds thus
identified can serve as conventional “lead compounds” or can themselves be used as

potential or actual therapeutics.
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or subclasses) that display a desired characteristic activity. The
conpounds thus identified can serve as conventional "lead conpounds" or
can themsedvees7’de used as potential or actual therapeuti BET/USE/082001/ 68704
PCT/ US01/ 08020 A conbinatorial chemcal library is a coIIection of diverse

chem cal conpounds enera ei t. h r..chem cal nt hesi s _or, bi.ol,ogi cal
synthesis, by conbi % ﬁ'ﬁ%‘éhrenﬂ? é‘ﬁ@aﬁbsaﬁcouﬁﬁti)‘/ %F%ﬁ}@“ dich as

reagents. -G o@ﬁﬁ%rgéh&atea Hy é"t%f cheﬁﬁémlsﬁﬁh&ﬁd &M bi61e i&hr@htﬂes@rw donsbiffgas a
P &%

pol ypeptide library is formed by conbining a set chem cal bui | di ng
bl ocks (amnmmb@coﬂ@yemwal beﬂqmg»blwkm selch\aglreamnte @wmpm&nm | engt h

.. the nunb d f
Chem cal | commamma haioRBGh Reh s oPihaRRR b ER: RBR B obbibinei St vy of
cheni cal lygichéhiast bulldaekslockRN(@RMAMI RN P SrSEdseibly Wey B agevd doaipouhal

chemcal libraries is well 10 known to those of skill in the art. Such
conbi nat od¢ngth Gige Mheaumberiof aminaagidiinddwlynsptidasanpayed). | Millioa ok iemieabt i de

res. 7 agr g by e Rbulh dh Shbipdfil iclog i CERbgITIE o 1,

chenmi stri etocker generating chem cal diversity libraries can also be used.
Such chem stries include, but are not ted to: tl?'b ‘g
Publ i cati on No. WO é’f?ﬂ@#ge)andfsreewes8@@%&9@8@@1’6@@ 1 2 catl on WO

231 20342) b AR5l Br PR kg b nsgh 1B éﬁgfiﬁsﬁcﬁ fhe

gy.dantU gib\nglgt ggngzd)th gptmierﬂggameﬂsah p[gth la%tcﬁrﬁldbli@ 166, Brka, Irr. oTcPemla@[’ro;;‘1 I Acagl.
arer . Cndif St BB IR RonpRebr et BB S bEs wi the
gl ucose S%ﬁé%ﬁltr@és'}gr @eﬁ‘dﬂn@%ﬁ%ﬂdﬁérsﬁ 11braﬁe£’%ralsﬁheﬁ§edsgﬁch deiditd - 9218

(1992)), anal ogous organic- syntheses o conpound libraries (Chen et
al ., J Amencludhbm ar&not lithited 6 @eptoids $04) yCTdiubgwmwwl(/m%Sht al .

Sc en 261:1 9 t B

. | ‘§ CIYBfRCe Q’eé ?% 93@%‘%’5?@?‘%@ %{2{))?@5 cgogn&o élca?{i k)eege Bgr ger
and Sanbr 3k PabllcaB P NA) WO 9RI000S] ) bisilz6Hi6zcped (é bt bUas iTes N&6283519),,

25 Patent 5,539, 083), antibody libraries (see, Vaughn et al ., Nature

Bi ot echnoldigysometsi§@h: 8dydanamng, m@dlmﬁlwnmpwtmg@?b sceh nborper Nele

Patent 5. o) oL aaopBRRaE 1Py uiTbEOBh R Padlen din Dt T S

benzodi azepieng Soc. Bemms@&lﬁwwy)aﬁoﬂ&pu@a@ept&ﬁmﬁlmas) wnh%awaemmaﬁsldng S.
Pat ent 5,569,588; thiazolidi nones and hi azanones, U. S. Patent

5, 549 207 4-(Haschpyanngyt iadi felner Chpm. P&Cehlt“s%‘ 75926813@% &HGIOS(M ofgajc
mor phol i nQ,CRIRQURYSaL YompotRt RYhries (Chen ef al., J. Amer. Chem. Soc. 116:2661

(1994)), oligocarbamates (Cho et al., Science 261:1303 (1993)), and/or peptidyl
phosphonates (Campbell ez al., J. Org. Chem. 59:658 (1994)), nucleic acid libraries (see
Ausubel, Berger and Sambrook, all supra), peptide nucleic acid libraries (see, e.g., U.S.
25  Patent 5,539,083), antibody libraries (see, e.g., Vaughn et al., Nature Biotechnology,
14(3):309-314 (1996) and PCT/US96/10287), carbohydrate libraries (see, e.g., Liang et
al., Science, 274:1520-1522 (1996) and U.S. Patent 5,593,853), small organic molecule
libraries (see, e.g., benzodiazepines, Baum C&EN, Jan 18, page 33 (1993); isoprenoids,
U.S. Patent 5,569,588; thiazolidinones and metathiazanones, U.S. Patent 5,549,974,
30 pyrrolidines, U.S. Patents 5,525,735 and 5,519,134; morpholino compounds, U.S. Patent
5,506,337; benzodiazepines, 5,288,514, and the like).
Devices for the preparation of combinatorial libraries are commercially
available (see, e.g., 357 MPS, 390 MPS, Advanced Chem Tech, Louisville KY,
Symphony, Rainin, Woburn, MA, 433A Applied Biosystems, Foster City, CA, 9050 Plus,
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5, 506, 337; benzodi azepi nes, 5,288,514, and the like). Devices for the
preparation of conbinatorial libraries are commercially avail able (see,
e.g., 35WoPE87800 MPS, Advanced Chem Tech, Louisville KYPCT/Sgonisazvy,

Rai ni n, Woburn, MA, 433A Applied Biosystens, Foster O’ty, CA 9050 Plus, 45
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Sol i d St atMOaid Pbmagbetldﬂgﬁmm BagMpuek By@a})egcqsnco}umbeaxﬁdﬂs eet the

i nvention provide sol ubl e assays using nol ecules such as a domain such as
| i gand bi ndi ng domai n, an extracellular donmain, a transmenbrane domain
(e.g.,50ne conprisi rwssgmmx&mmmh@mehﬁoaghmas@@ﬂ cytosolic |oops),
the transnmenbrane domain and _a cytoplasm c donain, an active site, a
subunit 10 associ at lyANe eybediment the mV&“%hﬂiOﬁldFﬁ Eubiesaswa!swﬁtmqlewl?ﬁ@d to
a heterol p BEA-GPCR or a
cell or t?@%‘ﬁ%@%@%gﬁ“%‘ Sl%aﬁ@ﬁ&@é%ﬁ taﬁg ?Hrag @g{)égﬁrrl ng or

r ecombi namfnsphémiBrans d@naiar®.gdione sémpifidieg & sewe n*anmerphsmm chgbons and cytopdifcs e
based in vitro assays in a hjgh, throughput format, where the do

chimeric loapsh8in anspembiameriomsin gnd 3 Cyipplagmis demain, %@gwﬁgsﬂana PCR i s
d f
o115 010 hor AR YIS LAbGuoly BRATL e ARSI cASpS

nmodul at or Sreate d ¢Igmaﬂs niofecales an BICA-GRCR; lon a pell br Gashiaexpressitg aeBCA-GPCR,
mcrotiter plate n be used to run arate assa |nst aseleted
potential © &agrlr@yo"(ﬂlmt}%‘or%?ﬂ%m{l t?rb%o ef'eﬁ@aﬁlé%‘?ngﬁ ¢ MYSRRaT RIEYEeS e (o
be observeglig a‘%é Yased ]ng’ vzt@pasﬁ‘@s i a ik thﬁ)%%hﬁlt %I‘i‘ﬁﬁt ewﬁfé}g Eﬂeadd?ﬂiam AHAeridd

single standard mcroliter plate can assa 6’)

nmodul at or sol¢dule] BEA-WHIR pir stk or tissge ag&dssmgtmer@A%GH@ReS pﬂt@;hed toemsadigsi | y
assay abougq 3?0 about 1500 different conpounds. It is possible to
assay ! ev@ 43¢ SUBS%r ent pl at es per day; assay screens for up to about

6, 000- 20, 000 di f f er eniLAREPBEHGEhpul a%sdyawﬁa1ﬁv¢4ﬁioﬁguﬁmsmmee@rsaﬂeeﬂupy@tems
of the invention. 25 The nol ecul @ of i'nterest can bound to the solid

state comsereeaitthousand different srodulatiirs ecligapds in asigledpenin partisisr, eahavelht
[L1ka9° Bl 0% O, B B gl Ll =, 1
support, anduldier, bR H0RMc Mt agieH beinghbdtidheineseffdces e to bhebseingdadvety su19duct i on
nol ecul e of interest) is attached to the solid support by interaction of
the t3g 3Glagen teple $inglemasdydator. Thus, a single standard microtiter plate can assay about
100 (e.g., 96) modulators. If 1536 well plates are used, then a single plate can easily
assay from about 100- about 1500 different compounds. It is possible to assay several
different plates per day; assay screens for up to about 6,000-20,000 different compounds
is possible using the integrated systems of the invention.
25 The molecule of interest can be bound to the solid state component,
directly or indirectly, via covalent or non covalent linkage e.g., via a tag. The tag can be
any of a variety of components. In general, a molecule which binds the tag (a tag binder)
is fixed to a solid support, and the tagged molecule of interest (e.g., the signal
transduction molecule of interest) is attached to the solid support by interaction of the tag
30  and the tag binder.
A number of tags and tag binders can be used, based upon known
molecular interactions well described in the literature. For example, where a tag has a

natural binder, for example, biotin, protein A, or protein G, it can be used in conjunction

with appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an
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A nunber of tags and tag binders can be used, based upon known nol ecul ar
interactions well described in the literature. For exanple, where a tag has
a naturavobi/esies, for exanple, biotin, protein A or proP€I/sSG/o8)10 can be
used in conjunction wth appropriate tag binders (avidin, streptavidin,

neutravidin, th .regio n 46 WD 01/68704 PCT/ US01/ 080 .

i munogl| oHH@iuﬂ,gelg{’:@ e%ﬁ[ ;&Bﬁgg)cggs odnlE LY n%‘l{ﬁ Bredf B?Zﬁag}lgresuch as
biotin ar gso3tiadly Waleib¥e MGeppAratcARs bRBsORl] SIEMMARNRIMEBESicaike®98 S GVA
| mmunochem cal s 1998 catal ogue Sl , St. Louis MJ). Simlarly, any

hapt eni ¢ &ttalegue JEaMA, SoripiDan be used in combination 5 with an
appropriate anti body.t or t.ag/t i_nde [ Thou ific
anti bodi es are comr),sﬁrélﬁ%ﬁflﬁf’fnng%g}?t?%ﬁPg%g%?&%a%ﬁg’%?f: %hﬁ%ﬁ&ggﬁ Fg%lg]%gg&%r e
descri pedwith doh@prdpriaty &itibbey toform @x &inded paife ThOWSIRds efupetigor ati on, the
tag is a filr_st %ﬁii%%dy alr_ld@}t, he, tag@%?%derrl |§ a_second aﬁﬁpbod whi ch

r ecogni zegntihasigsiare commeraiaiiavailgble defl may, additionah entiadiesane depsrbed in the
interacti e = |4 i clli . i: g and
10 ag- bi gyl TRR S ppleliNhe ORI ARTaA0 o B2 CRRERRRIRA AR D, M,
recept or s t{gebigder is & &ddond antipidyrwHiclgrodgiivdsehafitst ansboelyc fin additiomtsf erri n,
c-kit, viral receptor. ligands, cytokine, receptors, chenokine receptqrs,

i nt er | euk PRURSY ISR INtGTATHANS JIeBiATT Treand dripraghians i alsa APFTRBHE &S 1ag

cadhergi n f amd i\, en) j ] i i i ke;
cee, 18, AT palegeLLRRIE s e BRRRECHL Ao ke ABeiT G e

Si mi | ar | y celt recepior-Hgahdlinteramions suchias dansfpiiring pést, vinareeepés: l{gandy, cytokinat es,
steroids, etc.), kntracel | ul ar rec Bl.(ors &)e. ..___Whi CE) diate the effects
of vari ou¥°ERgIY ¢ "r‘f_@%}ﬂﬂgfecf’ﬂeﬁulﬂtﬂg NIPEPHES, THYHISE bﬁ_ﬁ?ﬁ%‘?‘?_ tors 3k i noi ds
and vi t am, gl q; Reeid@forein HhtAg, th GRS RSfamPyIRE SelebEFBliRy, 8fid e kB0,

| i near an cycltc polyner contigurations), "oligosacchari‘des, proteins,
phosphol i pigd Pigetti&dawdrpbhaddhesian MolecilaFectaBoohd (1999 hr Sioukurlyelokins@pépt or s.

20 Synihetic pol rs, such as | yur et hanes, . pol yesters ol ycar bonat es,
ol yUleas e A HERoP RO RBE YT G R ASs, oI ety Pane el By refon e
pol ysi | oXgesh medi@leYhdbigsts ofREioRO5MAC ﬁ%@id@ﬁin@mmn@ s&Roide, iy Berfonpy | at e
tag or tag binder. Many other tag/ta i nder pairs are also useful _in

assay syste&moidsand viteeun Pepentides)a palingesugaispRirdeie a¢igs tpdh Breagand | upon

and Che | ckeiegbraf B apsS STRRARSS, doRfo RApROBIS Fi0 Bl 0T ©

such as pehyalginterseaviginoasoudiceedcapiers. about 5 and 200 ami no acids. Such
flexible linkers are known to persons of skill i,n the art. For exanple,

pol y(80hel yne gl ycolSyntheHk aplymsrse sepheasiPRbiuecthans @Fé?%tpé}ycmﬁé%, | nc.
Hunt svi | | ﬁqyﬁk%g,g{e@yarﬂ_iﬁgs? Bolyeft§RhSinARLd, OBk YerldRU B R Fify dilbREREES

sul f hydry
polyimides, and polyacetates can also form an appropriate tag or tag binder. Many other

tag/tag binder pairs are also useful in assay systems described herein, as would be
apparent to one of skill upon review of this disclosure.
25 Common linkers such as peptides, polyethers, and the like can also serve
as tags, and include polypeptide sequences, such as poly gly sequences of between about
5 and 200 amino acids. Such flexible linkers are known to persons of skill in the art. For
example, poly(ethelyne glycol) linkers are available from Shearwater Polymers, Inc.
Huntsville, Alabama. These linkers optionally have amide linkages, sulfhydryl linkages,
30  or heterofunctional linkages.
Tag binders are fixed to solid substrates using any of a variety of methods
currently available. Solid substrates are commonly derivatized or functionalized by
exposing all or a portion of the substrate to a chemical reagent which fixes a chemical

group to the surface which is reactive with a portion of the tag binder. For example,
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30 or heterofunctional |inkages. Tag binders are fixed to solid substrates
using any of a variety of nethods currently available. Solid substrates
are comwidy1/eksnd vati zed or functionalized by exposing aPCT/@s01208p29r t i on of
the substrate to a chem cal reagent which fixes a chemi cal group to the

face which tive with ft bi nd le, 47
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onger ¢ %y%rggﬂh}l Fﬂﬂ;gﬁsrg%ﬁr?)g%tdﬁgﬁ Qﬁhﬁ@aﬁkylsﬂ%@ﬁ Mydréﬂlaﬁiylmﬁﬁék GAJROXY

groups. roxyal kyl'si | anes can used
functi onahlsexbtoafumztrmehge aaVarmqsr éiéecue&pessmch aaglags as@csmr’ﬂa@:wstﬂm@n of

She i tor S Dlidghase bigotymePRERE it el fest BB B bR fferitkisy Sebst 8300, 5154 |
(1963) 5 (desgtinbiang 68! bk fs%a 355V IoBSUS 1 943) (de%cﬂbmg RETd Rﬁ*@s kyntkaysen et
al., J. Imun. Meth. 102:259-274 (1987) (describ 39%( esis of solid
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Fodor et 3PSO RISE ko ns sy PERNL SELBEALIRNTALA, 99 0031 4 (B8
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|nclu radi ation,
and tge l}aﬁ@ko%@’%?ﬂ@%ﬁ%@@dzgas257):‘;‘@532?2@ %%%%%%ggsa féc?i corrpounds
t hat nodubaipelyBids GiRER collid\substratdsy VNbivesermpaipperachsssios ﬁehhgdagfgmdas tgn, in
whi ch a conput er stemis usedto ner at e t hree- dj structure
of BCA- @@’i’%fégeédn%’#ﬂ@c afberopaan msihos St Hoah CBE gag@"%a faiaitho aci d
sequence. ,1had P&ut amno aci d sequence interacts directly and 20 actively
wth a preestab Shed algorithmin a conputer programto yield secondary,
tertiary, and quaternary structural nodels of the protein. The nodels of
the protein struct%e are thlfe ;xam ned to identify regions of the
structdre that have QHP™Bie4a5ed 854K nd, e.g., |igands. These regions are
then used to identifyetlihSadRsd Rt c&hﬁ&nﬁi@ R oG REEBCOA-GRER act1v1ty

t hr ee-di mensi onal structural nodel of the protein is generated by 2
enteri ng prelweisconputen assistetl dmgdesigadn pthicht a ¢amppnterigysigm lﬁ@S%cbﬁocgeﬂ@fgtecﬂJes or
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consi sting of SEQ and conservatively nodi fied _versjons thereof.

The a@fno agiévely Weréwaqr@@stafbé@h@saégﬂrghmné asPMpHISy DEREEYB HQ wick} secondary,
tertiary, and quaternary structural models of the protein. The models of the protein

structure are then examined to identify regions of the structure that have the ability to
bind, e.g., ligands. These regions are then used to identify ligands that bind to the protein.
The three-dimensional structural model of the protein is generated by

25  entering protein amino acid sequences of at least 10 amino acid residues or corresponding
nucleic acid sequences encoding an BCA-GPCR polypeptide'into the computer system.
The amino acid sequence of the polypeptide or the nucleic acid encoding the polypeptide
is selected from the group consisting of SEQ ID NOS:1-8 and conservatively modified
versions thereof. The amino acid sequence represents the primary sequence or

30 subsequence of the protein, which encodes the structural information of the protein. At
least 10 residues of the amino acid sequence (or a nucleotide sequence encoding 10 amino
acids) are entered into the computer system from computer keyboards, computer readable
substrates that include, but are not limited to, electronic storage media (e.g., magnetic

diskettes, tapes, cartridges, and chips), optical media (e.g., CD ROM), information
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30 subsequence of the protein, which encodes the structural information of
the protein. At |east 10 residues of the am no acid sequence (or a

nucl eot i O sE6pT@hce encoding 10 ami no acids) are enteredPCHUSOT(8@20cONMpUL er
system from conput er keyboards, conputer readable substrates that include,
but are nat

l.Limted . to, el i i ) i
di skettes ,d1stt%l|?}{_{,n§(§ g%ﬁ&%@?%&géfagg% t 82@ g%bfg%?%ifg n(sﬁ’é‘g} %F‘{%g %‘I)‘%ﬂ)o%% ,
i nf or mat i %l?otéi% YRR R4 bhHd HRPAARBERZthe AHhind g&ilﬁ% nBY ahdHhe kbRbut t s,

and by RAM The three-dinensional structural nodel of the protein is then
gener at ed spstemhesingisodtveese koowmfo thhee efiskilbingbé art.sequence and t he conput er
system wusing soft e known .to those of skill .in the art h 1 acid
stquence represent s TR S ERTCheB esfit * eriBmL et el PR B8, o
necessary if@rhidh dddessBiSae Tekak the sb@Indhdy, seriddiyl afid ghEmarnystsictuscdbfthe of the
protein of interest. The software | ooks at certain paraneters encoded by

t he pri mampyoteinefurtarset. tThegofiviatg lookhw certin perametorsperoded vy dgerrgBiinet er s

are referred to as "ener " an i i i te tic
Sotenti ol Sty BamERE 8¥ sirb@dP modd Tl PRt s RO AL ERIED
hydr ogen hanihd pBeeaily sictudendécdysthis potentindd, hetdrophsbid potehfalV\salvent
potentials. Biological nolecules formthe structures that mnimze the

energy t @feassible surfaeasans vdeogeadunding. Preondarynetsy tpmaynsivis ¥an fdr ef or e
usi ng phe . @NC : [ ' I AT LdvSequence
to crégt eg)t?%%gé(ggrg}\a %r%g?%lﬁc o{l]efc g&%%ﬂﬁéﬁeﬁfhi&ﬁ%&é}%@%ﬁ?ﬁﬁlgﬁ Ellr:' yof t he

pr ot ei n engaddd akymuhgive €shivdiar Yhestommiterrprogram it fheréfore dsmmgthesedarnishe basi s
of the energy terns of the secondary, strycture. The user at this point can
ent er addioRfesied by \hs PENPRSIIGHES FariiRe ARESCHECH IMEET Fi%?esse ane bound or
sol ubl e, iSErﬁCt{lRl@?’foidgﬂ in the body, and its cellular location, e.g.,
cytoplasmc, surface, or nuclear. These variables along with the energy
terns of the seconddrhg tetiagitmesiraottha padeintepcddsd fytthesavonddry stiuatirs is

tertiagry structure. |.n_nodel.ing the terti structure, the.20 co ter
progr g‘rsn nﬁé‘?‘régnﬁ‘iﬂ? gﬁw&ﬁs@ff@fggr%fte%cﬁ%??mﬁlﬁé evﬁthﬁ uF?rI?g,Hn%nd
hydr ophi | igeir 362 Sntff adiRERIAMAIabR SHEH A4 Whethdrlihd prboin {9tiémbiafe Bouddcdrur e has
been generated, potential ligand binding regions are identified by the

conput er sykiblayits Keaten Wi the hedyoaad its celldarleestionos. g pexteplesmaic, surfispds are

generated by, entgring ani no,aci d..on nucl eotide r 1.C

fornul as 5’1‘1&5%1' cﬁ}?ﬁ%gﬁbg&g’]}%a@m&e"gl&f? theegergggQ}‘gl.s ﬁ@e%?%@%%@?%ea@ed

struct ur e 1@forhi e RIARNGS Rk tdrii@gRetuctufe. T etbdeBnPtieaettibey strturgfthd he BCA- GPCR
protein to identify ligands that bind to BCA- GPCR Bi ndi n% affinity

bet wedfl t lsempntst programanatehga hidropkohie fasenefrsseondarhejrusiae yyth liker aad t o
det er m ne h‘g\r’g}o%ﬂiﬂcif%’e@%?ch%\ﬁﬁar?@h‘ﬁMﬁﬁjli%.Obabi lity of binding to the

pr ot ei n.
Once the structure has been generated, potential ligand binding regions are

identified by the computer system. Three-dimensional structures for potential ligands are
generated by entering amino acid or nucleotide sequences or chemical formulas of

25  compounds, as described above. The three-dimensional structure of the potential ligand
is then compared to that of the BCA-GPCR protein to identify ligands that bind to BCA-
GPCR. Binding affinity between the protein and ligands is determined using energy
terms to determine which ligands have an enhanced probability of binding to the protein.

Computer systems are also used to screen for mutations, polymorphic

30  variants, alleles and interspecies homologs of BCA-GPCR genes. Such mutations can be
associated with disease states or genetic traits. As described above, GeneChip™ and
related technology can also be used to screen for mutations, polymorphic variants, alleles

and interspecies homologs. Once the variants are identified, diagnostic assays can be

49



Conmput er systens are also used to screen for nutations, polynorphic 30
variants, alleles and interspecies honol ogs of BCA- GPCR genes. Such

mut at i onav@anedied associ ated with di sease states or genet PCTAUR@I8820 As
descri bed above, GeneChi pTM and related technol ogy can al so be used to

horol ogs. b R afea Bl SRR dies HdegHBEYiR ESEETEEE 10 vo
01/ 68704 REFFRSAIIBRARS feée@qnn% %}g{uggf‘éB iéi;\syn%%%% eBlaorhaNhAEcid Yedhetl at ed

genes. ldentification of the genes 1 nvol ves receiving

i nput of a&nfédisg amBELeGRCRe seleased fninrtbe groug cersjsiggond SHEN PO INOEy 1 €rendCA- GPCR,
selected fromthe group.consisti of, | D NOS: 1-8 .and . conseryvatively
rodi 11 ed VRRETEHIDETEGRS Ve DRt Ay el ers aiednpHbs SRptFar 5

syst ensas sg@emlas dedridb@¥bovel MeffirstSlucRiCAcRI 6r Afind a6id sRFhdHRe &Cthéh Sequence i s
then conpared to a second nucleic acid or am no acid Sequence_ that has
subst ant i @pmiparedite & yeqogd nupleictcidser anene apid sequeree Betbassubdtantiah edentity tont er ed
into the r t [ r ' . first and
second sedienihEaufict I foddSeq TREERIeyESERICRE BRGHRL AT L BE

bet ween t hgarmeadRBERg oee. 0acd ihkifes.anSyeddnd saRNCSIre edinpdred, acReEdd
allelic differences in BCA-GPCR genes, and nmutatigns associated with

di sease < gminp pididigerceebatvaen the sequescas@re dpaiiieds nelichisequenpesfsiogs are a
usef u'lpt O%}{t‘é&éﬂ %lgeﬁmcfiiff%(ﬂeﬂ&s ?f#bﬁ-gi’%Rs S %ﬁ%ﬁﬁﬂ&ﬁ{ns a8dokBied With GREKBST €S
and paternity determnations, tTor diagnosing di seases such as cancer,

e.g., breasitescaigeticticarudtsf or exam ni ng signal transduction. BCA-GPCR
specific reagents that specifically hybridize to BCA-GPCR nucl ei ¢ aci ds,
such as BCA- GPCR probes and priners, and BCA- GPCR specific reagents that
speci ficalgjy bind to an BCA-GPCR protein, e.g., BCA-GPCR antibodies are
used to exam ne signal transduction 20 regulation. Nucleic acid assays for
the presence of BCABERACRGIIRs amidheiNhomnlogs aseamefn] itond fodidemtifrimgeels

techni ques are known to those skilled in the art,. such as Southern

el y4ds. St Srsemeetannfar Dronns ot BtemedbEeTitioRt it hteneSRE gRERs: <

anpl i fi catg,ahad GEHGH QB Sraakichings, MdRorSthntifRg sl rihsdhdtionD BEALGEER I on. I n
in situ 25 hybridizatron, for exanple, the target nucleic acid is |iberated
fromits opdific eagergsithabspedifiegBy hybralizhtoBCAGRER aveleicasids, sush as BCA-

et bsequeni Ok Brpes fad MimeE pd RGASPERABE e E e R BRI
articles BONGECRBraMal s eBON-GPOR @tibodiks bt wskd tb dxhiindiigad inansduSiioger et

al ., Biotechniques 4:230-250 (1986); Haase et al., Methods in Virol ogy,
vol . W01, rpgnlatig- 226

Nucleic acid assays for the presence of BCA-GPCR DNA and RNA in a

sample include numerous techniques are known to those skilled in the art, such as

Southern analysis, northern analysis, dot blots, RNase protection, S1 analysis,
amplification techniques such as PCR and LCR, and i situ hybridization. In in situ

25  hybridization, for example, the target nucleic acid is liberated from its cellular
surroundings in such as to be available for hybridization within the cell while preserving
the cellular morphology for subsequent interpretation and analysis (see Example I). The
following articles provide an overview of the art of in situ hybridization: Singer et al., '
Biotechniques 4:230-250 (1986); Haase et al., Methods in Virology, vol. VII, pp. 189-226

30 (1984); and Nucleic Acid Hybridization: A Practical Approach (Hames et al., eds. 1987).
In addition, BCA-GPCR protein can be detected with the various immunoassay
techniques described above. The test sample is typically compared to both a positive

control (e.g., a sample expressing a recombinant BCA-GPCR) and a negative control.
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30 (1984); and Nucleic Acid Hybridization: A Practical Approach (Haines et
al., eds. 1987). In addition, BCA-GPCR protein can be detected with the
vari ous iwoonesissay techni ques descri bed above. The test PERURIIENSIZ
typically conpared to both a positive control (e.g., a sanple expressing a

reconbi nant BCA- GP and a .ne atl v cont.r.ol ES {30 01/ 687?4 P%#SOI/ 08020
The present inventi eé’F?Smp‘PB tigae SP(HIO‘W??OF ¢ SEEHTRG 1P tat or s
of BCA- CPGRBCASEPTRS! ts%cﬁ ﬁns B wGe 188 b AORh A8 Al 1Y IR Vit ﬁlmagénltﬁl S

and reagents. For exanple, such S can conprise any one or nore of the
f ol | owi ng Fentxanpé,suckakitBon coBRTRe ameem promorei dlas fOéanmgmtatmeISI anBChor

testing B ctivity t.i onal |

active BC%&I-{% ﬁownﬁbe@smc%t CB?“%%? fes %ﬁwgﬁgﬂ%c IV&: h %yég%lr ed
accor dsng kit%hﬂaﬁ]smiaﬁgl@auy BMRABCALGHEREAAViA8 vEREY of RRs kit iaishetig®an of the
kit and the particul ar needs of the user. Adm nistration and pharnaceuti cal

conposi t | dAPrepered@acTRTR tatlrprasest Bveatioth depaiding upoatiesiinginded bsey of et he
manmal i an ect for f signal transduction in vivo, e.g., for
the treat g%tr?fl% part& nee&éscgfithggge?br east cancer. Administration is by any
of the routes normally used for introducing a nodul ator conpound into

ultimate contact with the tissue to be treated. The BCA- GPCR nodul at ors
are adni niAstminisiratipnand B‘&ﬂl’c“&‘!ﬂeﬁt‘ﬁiﬂﬁﬁﬂpos’@ﬁflﬁonal ly with 15

phar eutically ac ?]ﬁ,@l RomLREsligs i ng
suchrrqrrgdul ators ar éﬁg‘f‘,ﬁ@%ﬁ? e %l(gl\%nh%ttégg% ﬁlo‘%zlyg{) tskl I %ﬁé he art,
and, alt h@ulgbctrfmmoﬂﬂdaﬁﬂomm&lgﬂabu‘aﬁsduaﬂmrbm winge d. gt dortlinitrehisient ofia parckr cul ar

conposition, a particular route can, often ovide a nore i di ate and
nore eff eé%“?hv@ hr%aétz?%ﬁf tAdmmisiEiian is l%%}’cyeOfpﬁﬁﬁ’quFéé’QHP?ﬁ)é}“f% Tceptabl e

carriers ﬂ@ﬁ%{l\e%{i@ﬂatb &unaxmbfh@mﬁgteQ@ﬁ&emk@fhqum'ﬂelt@awaeI ng

adm ni stere e particul ar nmethod used to admnister the
conposi ti dhe m&mmgioﬁulatdream admlmstmradlan\aay saitaplahasnert eitioaliyywithl at i ons

of ph mac uti cal . cqonposi ns of t es in ention (see,. e.q.

Rent N o PLATR AR B L B P ot REGR P erre e Fiadedaor
modul at or gre AlaQMle 8hd 'w@n%mhrﬂ@mo@@omﬁlm MR RE, i, TaRHcLL%h rASreRANGRENt S, can
be made into aerosol fornulations (i.e., they can be "nebulized") to be

adni ni st ereue varabé mellt@a«ﬂmmlstmmmularmomnoaﬁwnmp@awlbrer%tm@ﬂent 0

P onane. — RreAGt e R mim iRk g 316+ perpotR sf Rt Sl AR aRRL I *aar ot <t ¢ at i on
i ncl ude aqueous and phrgFHnRAYHEQMS ac dlﬂé@iiﬁerslaﬁ@&é@émﬁn@imrpahﬂ)y&ﬁbml ons,

whi ch can contain antioxidants, buffers, bacteriostats, 30 and sol ut es that

r ende20t heattishlsn cempesitions being péminigierec s svslicashydhepartigiaemathod used o

administer the composition. Accordingly, there is a wide variety of suitable formulations

of pharmaceutical compositions of the present invention (see, e.g., Remington’s
Pharmaceutical Sciences, 17" ed. 1985)).
The BCA-GPCR modulators, alone or in combination with other suitable
25  components, can be made into aerosol formulations (i.e., they can be “nebulized”) to be
administered via inhalation. Aerosol formulations can be placed into pressurized
acceptable propellants, such as dichlorodifluoromethane, propane, nitrogen, and the like.
Formulations suitable for administration include aqueous and non-aqueous
solutions, isotonic sterile solutions, which can contain antioxidants, buffers, bacteriostats,
30  and solutes that render the formulation isotonic, and aqueous and non-aqueous sterile
suspensions that can include suspending agents, solubilizers, thickening agents,
stabilizers, and preservatives. In the practice of this invention, compositions can be
administered, for example, by orally, topically, intravenously, intraperitoneally,

intravesically or intrathecally. Optionally, the compositions are administered orally or
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suspensi ons that can include suspendi ng agents, solubilizers, thickening
agents, stabilizers, and preservatives. In the practice of this invention,
conposi t ivode1/68iM be adm ni stered, for exanple, by oral |l yPCT/ORIICEsDI0Y,
intravenously, intraperitoneally, intravesically or intrathecally.

Optional | he .conposi.tions_are admnisiered orally.or 51 WO 01/ 68704
T/ USoL SHEH" Tha LB R iop £f PO RIS Fohes B eDHpBANStsg r BRIGIRE L eq i n
uni t - dose ggfledtridingQSSich 3§ APl MY ALRESSIutiDHE M PisPERIING Sabélpiébare -
Sol uti ons and suspensions can be prepared fromsterile powders, granules,

and t abl etfionp$terilegoridets, grasulesandyiatlels of thgddnd miseiousty descatbeds Than al so be
adm ni st ered art f prepared food or drug. .5 The dose adm nistered to
a patient m(?dﬁ‘?at%?fg cﬁ%ﬁ@%ﬁ? a@?‘“ﬁﬁ%regf‘%%‘ﬁ? OFRVQ% Id(g%od osrhdé_%'d be sufficient to
ef fect 5a benefi ci al TheReOs@ninktdrb®toSapitiRat, iRIcohieREof thel pleselaseention €

adm ni stered pr ophé_l actically or to an individual_ already suffering from

t he di seaskould bpsuisisipbi effasha bepcdicindiraspensedn the subjegt ¢yer Higwe Sugh 4AsCsmount
sufficien [ £l i t-ecd i ECT in the
pat ent A ABnisferto Bap Ol G Bl G Ated SEARGH, homifEBRBRE

"t her apeutlihe@bhyposifibecdre wémilnsiered trpatites in ad drhole suffiefent to ¢lizit dny t he
efficacy of the particul ar BCA-GPCR nodul ators (e, g., GP'%S ant agoni sts and
ant i - GPCReHRe wdupieshiveeriherpreitissespopss B dhapaticsh Hf 2MRENtAISHELE 10 as wel |

as thepbo i QF f « > t The size of
Fhe dode. aree R L O B e e ot ont - of
any adver sleteanited df fieceficadyadf thdpaticdapBOn-GRERadodulatetsr(agi, FPCR a

particul ar compound . or . vector [n _a particular, subject. det.erm ni t he
ef fective a&%gﬁﬁts _éFd ?ﬂ%‘%ﬁ%wl"tﬁ e‘B@"&%‘lﬁ’lﬁ tz‘F 84"5&“‘?1?10} Tg‘e ﬁﬁg’g‘?tc‘?‘sa‘ﬁ&?ray
eval uat e gk Bl WGl R 3IBade Y& oF tRE arlkh & POFSH@L OThe TR BE Bbse also will

toxicities,, and the production of anti-nodul ator antibodies. In general,
the dose bedgtealnedbydhe existouhs) natare, awd éxtenhod payuadversegidesefastsithatng/ kg for a

typic subject. 20 For. adnj.ni sfrati.o BCA- GPCR nodul.at ors,.. of_t he. present
i nven % on aﬁéaﬂ?“p%ﬁ%%?ﬁowgrgb%og?p IPLQ?re?O&I&OéT%gﬁgﬁg nt%mcégﬁu@te&t he
modul ator, and the ghdgreghingd Be efbctid@ntdut & the modula¥dth 8 Sdministered in
concentrations, as applied to the nass and overall health of the subject.

Admi ni st r atphysiciea mayecvabiatsngitcubitiog plasmadevelf of the m@idylasduaddater 25 Al |
o] i patent et ) ! . 0 HOSE
erei n i npRra e B bR @ angdRofhiGE aldbobldl P yP Rielat, fBLORN 1O

patent appliigalehOsr a Wed@adp&ckdrh @Bdliyl ey fonidi npltgddt /typivdl adfet to be
i ncorporated by reference, Although the foregoing invention, has. been

descriBed in sone ddioapimpystrafigy, BEA-GPGRumedulaiers o4 shealassgt BVERHon#poses
bt . Lart ey ! . . f
or df nar y. SeaIEGHR P Ak dercirhingl bl w6 D SBYr o mdhuBRRAATC B SREET

of the inhibitor at various concentrations, as applied to the mass and overall health of the

subject. Administration can be accomplished via single or divided doses.

25 All publications and patent applications cited in this specification are
herein incorporated by reference as if each individual publication or patent application
were specifically and individually indicated to be incorporated by reference.

Although the foregoing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, it will be readily

30  apparent to one of ordinary skill in the art in light of the teachings of this invention that
certain changes and modifications may be made thereto without departing from the spirit

or scope of the appended claims.
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certain changes and nodifications may be nade thereto w thout departing
fromthe spirit or scope of the appended clains. 52 WO 01/ 68704

PCT/ USO1 M@ 02&B70EXAMPLES The fol | owi ng exanpl es are provi Betubgr/osezp of
illustration only and not by way of limtation. Those of skill in the art
will readily recognize a variety of éﬂcal paraneters that could be
changed or nodified to yield essent PEWQE | ar results. Exanple I:
Identification and qleEbigyia ef&ﬁﬁﬁl'es BeAréHERsp oty of‘ﬂﬁiﬁt@at GRBnger e

cl oned and their nucleic aci uences are provided in SEQID NO 1, 3, 5,
and 7. Théyd@mfémmmonome?@ tHliartbesrt ailk repdily revopuisd aivari§FQL| D NO. 2, 4,

6, and 8. The. no e des nate and -4,
respecti V@P§°Htﬁ a%lga{f%ﬁ%% uigf%e Tieq é% %%Jﬁ?qaﬁﬁﬁnd?ﬂy %lﬁ%%lr c DNA
with stapgais PCR conditions using the foll owi ng PCR priners:
ATGTTGGGGAACGTCGCCATC (SEQ I D NGO 9) and 15 TCATCCACAGAGCCTCCAGAT (SEQ ID
NO: 10) (BCA- GPCR- 1) ATGGGAAAGGACAATCCAGTT (SEQ I D NO 11) and

CTAAGAGA! f D 3 ATGGAAATAGCCAATGTGAGITC

(SEQ | D N&P v ] NG 14); )BCA- GPCR-3) 20
and ATGGTGAGACATACCHA EEAGAG: Bsaqwom&&mma&a&mmmmm&c

(SEQ I D NG 16 BCA- GPCR- 4 NMRNA expr.essi on and ge
anpl i fi catarw%&(de@@swcﬁlé r1n3b§ @&grgpgg‘ﬁ@&mc“"éé‘ml’%" é‘ﬁg SEUTBYS aﬁ%gene

ampl i fhcatifRq fm%@%%)ﬁ?&% Qﬁ(? Sghfogy ?Cﬂ@@PdRs’W&eﬁ@g HEPBEA-WAS

rreasured ccording t see Figure 1) CA- GPCR- 3 nmRNA
expr essi oiGRGR; €353, anénft,afespree(h\telyl nes was exam ned 30 using RT-PCR

Fovel o war e el eunt od el CARGEES B4 1o FRRHACIIOR PO oS DN

non-anpl i f},adard PETOEShdiforld sl nERh K Fo W POR PERners 3
ATGTTGGGGAACGTCGCCATC (SEQ ID NO:9) and

15 TCATCCACAGAGCCTCCAGAT (SEQ ID NO:10) (BCA-GPCR-1)
ATGGGAAAGGACAATCCAGTT (SEQ ID NO:11) and
CTAAGAGAGTAACTCCAGCAA (SEQ ID NO:12); (BCA-GPCR-2)
ATGGAAATAGCCAATGTGAGTTC (SEQ ID NO:13) and
TAAATTTGCGCCAGCTTGCCTG (SEQ ID NO:14); ) BCA-GPCR-3)
- 20 and
ATGGTGAGACATACCAATGAGAG (SEQ ID NO:15) and
CATAAAATATTTACTCCCAGAGCC (SEQ ID NO:16) (BCA-GPCR-
4).

25  Example II: mRNA expression and gene amplification of BCA-GPCR-3 in breast cancer
cells and tumors

Gene amplification of BCA-GPCR-3 in breast cancer cell lines and tumors
was measured according to standard methodology (see Figure 1).
BCA-GPCR-3 mRNA expression in breast cancer cell lines was examined
30 using RT-PCR, according to standard methodology (see Figures 2 and 3). BCA-GPCR-3
mRNA levels were elevated in cancer cell lines from both amplified and non-amplified

tumors, a hallmark of oncogenes.
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WO 01/68704 PCT/US01/08020 WHAT IS CLAIMED IS: 1 1. An isolated nucleic
acid encoding a Gprotein coupled receptor 2 polypeptide, the pol ypeptide
encoded wobhes7mucl ei ¢ acid conprising greater than 70% 3ramusa/meiod
identity to an am no acid sequence of SEQID NO 2, SEQID NO 4, SEQID 4

NO 6, or %A@§@-§IMEQ§IS-T“ i solated nucleic acid of claim1, wherein
t he nucl ei T "a pol ypeptide that specifically binds to

pol ycl onal anti bodi es generated against 3 an am no acid sequence of SEQ I D
NO 2, BEQ I D NG 4, 3EQ | DuNSnhtedamchieQcidentolitgd. Ghr@einkoepled odcapted nucl ei ¢

acid of clajm1, erein the nuclejc acid 2 encodes.a pol ypeptide that has
& pr ot &1 n PEBREPIAS HEsahmsPISR e1cone by eatolhac LT ge B BB Py of
claimi, &hdia I8 lagiafmif¢hdd sc?qg%ﬂm@ﬂﬁ?idﬂe%d)‘iﬁ NOMDKES) 11y an
am no acid sequence of SEQID NO 2, SEQ 1D 3°NO 4, SEQITD NO 6, or SEQID

NG 8. 4 5NO¥eorn SEQ DO Bucl eic acid of claiml1, wherein the nucleic acid 2
conpri ses a nucl eotide sequence of SEQ ID NO 1, SEQ ID NO 3, SEQ ID NG 5,

or SEQ 3 ID NO 7. 6. e .l sal at ed .nucl.ei.c, aci.d of claim 1, . ein the
nucl ei (1: acidis 2 #r om Eﬂﬁd‘??z%,eggucgr?}ﬁggfi nglaé rlayv. erf“‘?&“efﬁéle}cg%%t ed

nucl ei ¢ aghébdek apbBipBptide thirespedificAllyebindscto @lobycishiallaritthodiea gphdrite@ dgdijstpr i mer s
that specifically hybridize under stringent hybridization conditions 3 to
the safe SBqUeRREiascqnsrat ST D NO3chEa IP R4 RECHLNG-6RSFEQIDg of 4 5
ATGTT CGCCATC (SEQ I D NO 9) and 6 TCATCCACAGAGCCTCCAGAT (SEQ ID
NO 10); 7° 8 ATGGGAAAGGACAATCCAGIT (SEQ ID NGO 11) and 9
CTAAGAGAGTAACTCCAGCAA (SEQ I D NG 12); 10 54 WO 01/68704 PCT/USO1/ 08020 11
ATGGAARTAGCCAATGTGAGI TC (TBe@diddednddy aciddf tRim AANTEREOBEGACEETEACTG ( SEQ

| D NQéL4); 13 and

encodes a polypeptide that has G-protein coupled receptor activity.
1 4. The isolated nucleic acid of claim 1, wherein the nucleic acid
2 encodes a polypeptide comprising an amino acid sequence of SEQ ID NO:2, SEQ ID
3  NO:4, SEQ ID NO:6, or SEQ ID NO:8.

5. The isolated nucleic acid of claim 1, wherein the nucleic acid
2 comprises a nucleotide sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or SEQ
ID NO:7.
6. The isolated nucleic acid of claim 1, wherein the nucleic acid is

from a human, a mouse, or a rat.

1 7. The isolated nucleic acid of claim 1, wherein the nucleic acid is

2 amplified by primers that specifically hybridize under stringent hybridization conditions
-3 to the same sequence as primer sets selected from the group consisting of:

4

5 ATGTTGGGGAACGTCGCCATC (SEQ ID NO:9) and

6 TCATCCACAGAGCCTCCAGAT (SEQ ID NO:10);

7

8 ATGGGAAAGGACAATCCAGTT (SEQ ID NO:11) and

9 CTAAGAGAGTAACTCCAGCAA (SEQ ID NO:12);
10
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14 ATGGTGAGACATACCAATGAGAG (SEQ I D NO 15) and 15 CATAAAATATTTACTCCCAGAGCC
(SEQID NO16). 1 8. The isolated nucleic acid of claiml1, wherein the
nucl ei ¢ a0 dugs7encodes a pol ypepti de having a nol ecul ar weChEs0ABIBbOUL
between 25 to 35 kDa or about 3 between 32 to 42 kDa. 1 9. An isol ated

The nbb1 oi ¢ aci a spettGred PARFEARTIBAGEECRRRORBTRERY 6Tt on 3
condi gpons to a nuckei £ARETEIGVCAGETHRCCEO(REE BENEenge of SEQ I D NO 1,
SEQ 1D 4 NO3, SEQIDNODS5, or SEQIDNO 7. I 10. An isolated nucleic acid

encodildg a G protei @ndoupl ed receptor 2 pol ypeptide, the pol ypeptide

encod by the nucl ej I IS ) 70% am no acid
i dent ?‘?y to a pol ypéAbfq}ﬁgb%a@&ggﬁJﬁd@%ﬁﬂ%gQ @g@]‘gﬁ@?’%%) %EQ ID 4 NO 2,
SEQ | PsNO 4, SEQ | DAY SAMATSERIT RCWOCTCAGAGCE (BEQEDINGI16).c acid 5

sel ectively hybridizes under noderately stringent hybridization conditions
to a nucleotide 6 sequence of SEQ ID NQ 1, SEQ.ID NO,3 SE(%ID NO 5, or
SEQ IDINO 7. 1 11. An i sdibsdscletes prdeigiepid b glwmd  Moetsin e %@%de, t he

2 pol ypept, Al 5 . .
dent | By Cocs QRBipabe 18ER, Sholeblr SR oI RREE & BAEE T R |
NO 6, ®r SBEfde3R® 82 kDal2. The isol ated pol ypeptide of claim1l, wherein
t he pol ypeptide 2 specifically binds to polyclonal antibodi es generated

i SEQID NO 2, SEQ|/D 3 1 4, . SEQ | D . 6 EOQ | D ;. 8. 13. Th
?gg: gts i:d pc?l ypepti d€" of Q@r%s%a ,nuﬁ}‘?@raé:f%]eqcﬁggﬁ&‘l @{?@‘iﬂgu“é’“ﬂggre“fp I'or ot ei ﬁ
coupleg r %gﬁ%%?’(ﬁde‘?%ﬁéiﬂ the nhclttt aci@ﬁ)ebifﬁgﬁlj?% B¥briRle¥ RaaE ﬂ‘i’nééh‘lc Pgrlﬁi'di@ali%n

wherein t ol ypeptide has 2 an am no acid sequence of S NO 2, SEQ ID
NO: 4, 3EQchmliNionsgoamuske adbl Nyigg a negeateGtqeazeof PEQY/IDNO DSFLDID 1 15. The

i sol at ed p i f. cl al wmherein the polypeptide is 2 froma
human, Ea M’%’ gﬁbégﬁgééeprgt@éb]]xg‘,\gnti body that selectively binds to the
pol ypeptide of claim1l. 1 17. An expression vector conprising the nucleic

acid of claiml. 1 18. AAwiblat@lducleicdatsd emoaihg Gipréei covpledired@pbtor] ai m 17.
1 19. Anmethod for identifying a conpound that nodul ates signal

t r ansdict ipelypeptifte, thetmebepeptidgencerlerby e nyclspssacyt comprismg grsaiehhpp ﬁéo‘ithe
Corrpougld %%harﬁling%lci)ﬁqg%tltg & 8%éﬁid@%agi§1§%%iﬁ@%d sequence of SEQ ID

4  NO:2, SEQID NO:4, SEQ ID NO:6 or SEQ ID NO:8, wherein the nucleic acid

5  selectively hybridizes under moderately stringent hybridization conditions to a nucleotide

6 sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or SEQ ID NO:7.

11.  Anisolated G-protein coupled receptor polypeptide, the
2 polypeptide comprising greater than about 70% amino acid sequence identity to an amino
acid sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, or SEQ ID NO:8.

1 12.  The isolated polypeptide of claim 11, wherein the polypeptide
2 specifically binds to polyclonal antibodies generated against SEQ ID NO:2, SEQ ID
3  NO:4, SEQ ID NO:6 or SEQ ID NO:8.

1 13.  The isolated polypeptide of claim 11, wherein the polypeptide has

2 G-protein coupled receptor activity.

1 14.  The isolated polypeptide of claim 11, wherein the polypeptide has
2 an amino acid sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6 or SEQ ID NO:8.
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4 70% am no acid sequence identity to the am no acid sequence of SEQ I D
NGO 2, SEQID 5 NO4, SEQID NO 6, or SEQID NG 8; and 6 (ii) determning

t he functwonubs7ef f ect of the conpound upon the 7 pol ypepPCO®S0110825. The
met hod of claim 19, wherein the polypeptide has Gprotein 2 coupled
receptor activity. 1 21. The met hod of cI aim 19, wherein the polypeptide is

linked.to a 2 solid_.pha 2. The d of .clajm2 rein, t.he
pol ypebtl de is covalqéntl eisql? FdBAlYPEp o SF aﬁndﬁa\gh?regl]ta%%%pt}@tlﬁod of
claim49, fMAes Blndak,eral WRathqRal effect is 2 deternined by neasuring
changes in intracellular cAMP, 1P3, or Cat+. 1 24. The nethod of claim 19,

wherein the functional effect is a chemcal 2 effect. 1 25. The rret hod of
claim19, wherein tHe furdstisibady dat é@@CtiV§1Yé>1W§|th%\P01y}23PélﬂPéé?laml 26. The
nmet hod of claim 19, wherein the functional effect is 2 deternned by

measur i ng bi ndi ng of 7t heﬁ%ﬁé&gﬁnt\%cﬁfopgo %@{H%elnq&em?%e po‘?aﬁrﬁ $704

PCT/ USO1/ 08020 1 2 of clarm rern peptide is
recombi nant. 1 28. The nethod of claim 19, wherein the pol ypeptide is from
arat,la 2 nouse, dB.a tmhm.celltrE&fecTétbwitblthmcbcwrrofb]airmlig, wherein the
poI ypepti de conprises an 2 amno acid sequence of SEQ ID NGO 2, SEQ ID

EQIDNQGO SEQ 0. .The t hod ,.of clajim19 erein the
poI ype tide is expreéssed Arﬂlegpd%orc’éﬂufgfng&echmﬂ?élﬁglt d}ﬂi gﬁﬁ’ghnet hod of
clai m 80, ywh&tuRlioh, themeslol compaisiulime stepsiaf: cel | . 1 32 A nethod of treati ng
cancer, the nethod conpri sing the step of 2 contacting a cancer cell wth
a therapeutical |y ef(t)@onﬁavt@latﬂmanmpomnch\rvnﬂanppb'@qgtldemmpslsmgr%@ryt an
speC|f|caI blndln a e conmpri no
cora 4 v RepoefR b deBRIFBENY CEufaNR Sl BESR PR NI S
SEQ | D5N01\f0403EQ5DSyE@6 &B@)&DNO@ an{[he net hod of claim 34, wherein the
antibody specifically binds to a peptide conprising greater than 70%
anino fcid identity (tlbdfttmlmﬁgﬁ]@e ﬁ@P@Oﬂa effect of the compound upon the

7  polypeptide.

1 20.  The method of claim 19, wherein the polypeptide has G-protein

2 coupled receptor activity.

21.  The method of claim 19, wherein the polypeptide is linked to a
2 solid phase.

1 22.  The method of claim 21, wherein the polypeptide is covalently
2  linked to a solid phase.

1 23. The method of claim 19, wherein the functional effect is

2 determined by measuring changes in intracellular cAMP, IP3, or Ca".

1 24. The method of claim 19, wherein the functional effect is a chemical
2  effect.

1 25.  The method of claim 19, wherein the functional effect is a physical
2 effect.

1 26. The method of claim 19, wherein the functional effect is

2  determined by measuring binding of the compound to the polypeptide.
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3 sequence of SEQID NO. 6. 1 34. A nethod of treating cancer, the nethod
conprising the step of 2 contacting a cancer cell conprising a Gprotein
coupl ed meaepssIns with a therapeutically 3 effective anour€Tolo1zp8eznpound
identified using the nethod of claim19. 1 35. The nethod of claim 34,
wherein the cancer is breast cancer. 1 36. The nethod of claim 34, wherein

the copgpound is an t agqpi st of a eptide c ri.sin reater than
70% anmtno aci d iden 'r}t y t etrﬂ%tﬁ%wfﬁ%alggfdd%egeéﬁﬂ@r?@%f’{@@@%‘%’ﬁﬁ?@t' 1 37.
A nmet hod of detecting the presence of an BCA-GPCR nucleic acid 2 or

pol ypeptide in humarpgti sspe méthed SRIAIAGM1 T WHeEdiS oudg@ fleRSroh aZat &)
i solating a biol %%i cal sanple; 57 WO 01/68704 PCIT/ Oli)/ 08020 4 (11)
cont acZi ngquse BiadluPiiteal sanple with a BCA- GPCR-specific 5 reagent that
selectively associates with an BCA-GPCR nucl eic acid or pol ypeptide; and,

6 - (iki) detectingsighe | g%ct% - 21 :

sel ect :lvel y associ atzg's Wﬁéq%ﬂgé%arrp 1@%@%&#@5%%}?%%5&%?5@?%%1%7,
wher ei Bt heifCAeiGRégeaqeaf SHE@ ID ANQ@ENSEQIDINO e SEQ IXND:© or SE@ IPrNGSB.
consi sting of: BCA-GPCR-specific antibodies, BCA-GPCR 3 specific

ol i gonucl eotide priners, .and BCA: -specific nucleic i d probes.. 1 39.
The meiJ hod of cl ai m”37, vﬁ’@rné‘?ﬂf%’oq %ﬁ%&&h@@%ﬁ@é@?@ﬁﬁ@%ﬁ egpgegﬁfé_m 41 40.
A met hed Qb gRKdINGembiank! Ot ei n coupl ed receptor pol ypeptide, the 2 method

conprising the step of expressing the polypeptide froma reconbi nant
expression 3 vector conprising a nucleic acid encoding the pol ypeptide,

wherei b the anino adild 4 Bequethedobglainht0, pdiejaie Biei gl it dmpkarsdic eptleat er t han

about 70% am no acid identity to a 5 polypeptide having an am no acid

o ) 55010 102 SRS P R R L ¢

A nmet hod of making & teconbinant ce

recept or pRoehiuptN 4 chcet dudl wigh b dcbrapeyicallyicfi@ctivecansduap odin antibodguheng t he

cell with 3 an expression vector conprjsing a nucleic, acj q) encodi ng the
pol ypept i detibagyeipesificalhebindingito a palypeptids sormeisingereater th W@ﬁﬂl%a%gnpr i ses

greateyp t ; 9 J: i Eg%ﬁ t Regki Vd.ag an
anmino. kei dog u@#@%g‘g‘ﬁ%%ﬁ%é’?s | W@%@@%&% ?%ch\il% Ig@ X SEQ I D
NG 8. 58 SEQID NO:8.

1 33.  The method of claim 34, wherein the antibody specifically binds to

2 apolypeptide comprising greater than 70% amino acid identity to the amino acid

3 sequence of SEQ ID NO:6.

1 34. A method of treating cancer, the method comprising the step of
2 contacting a cancer cell comprising a G-protein coupled receptor with a therapeutically

3 effective amount of a compound identified using the method of claim 19.
1 35. The method of claim 34, wherein the cancer is breast cancer.

36.  The method of claim 34, wherein the compound is an antagonist of
2 apolypeptide comprising greater than 70% amino acid identity to the amino acid
sequence of SEQ ID NO:6.

1 37. A method of detecting the presence of an BCA-GPCR nucleic acid
2 or polypeptide in human tissue, the method comprising the steps of:

3 (i) isolating a biological sample;
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(ii) contacting the biological sample with a BCA-GPCR-specific
reagent that selectively associates with an BCA-GPCR nucleic acid or polypeptide; and,
(iii) detecting the level of BCA-GPCR-specific reagent that

selectively associates with the sample.

38.  The method of claim 37, wherein the BCA-GPCR-specific reagent
is selected from the group consisting of: BCA-GPCR-specific antibodies, BCA-GPCR-

specific oligonucleotide primers, and BCA-GPCR-specific nucleic acid probes.
39. The method of claim 37, wherein the tissue is breast cancer tissue.

40. A method of making a G-protein coupled receptor polypeptide, the
method comprising the step of expressing the polypeptide from a recombinant expression
vector comprising a nucleic acid encoding the polypeptide, wherein the amino acid
sequence of the polypeptide comprises greater than about 70% amino acid identity to a
polypeptide having an amino acid sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID
NO:6 or SEQ ID NO:8.

41. A method of making a recombinant cell comprising a G-protein
coupled receptor polypeptide, the method comprising the step of transducing the cell with
an expression vector comprising a nucleic acid encoding the polypeptide, wherein the
amino acid sequence of the polypeptide coniprises greater than about 70% amino acid
identity to a polypeptide having an amino acid sequence of SEQ ID NO:2, SEQ ID NO:4,
SEQ ID NO:6, or SEQ ID NO:8.
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