; | fhnopge3e#: &#7L0| 6T&Y214 SEP 2004 WO 01/ 68704 PCT/ USOL/ 08020 NOVEL

G PROTEI N COUPLED RECEPTORS CROSS- REFERENCES TO RELATED APPHbC%£Eqm§bThIS
“application clainms the benefit of USSN 09/524,730, filed Ma h

herein incorporated by reference in its entirety. STATEMENT AS TO RI GATS TO
| NVENTI ONSVRABES7OANDER FEDERALLY SPONSORED RESEARCH AND DERFE/¥SOEREFO Not
applicable. 10 FIELD OF THE I NVENTI ON The i nvention provides isol ated

nucl eic acid and am no acid sequences of four novel G protein coupled
receptors that are MNOVELG-PROFEIN:COHIPEER RECERRORSdi es to such
receptors, nethods of detecting such nucleic acids and receptors, and 15

nmet hods of screening for nodulators of G protein coupled receptors.
BACKGROUND OF THE | NQBI@SSEREEEBENCES EQMLMBDMC&HON% cell surface
receptors that indirgct tr.ans I InS ream
effectors, which can Iﬁ),l}f?tbé\ ??&?g}%ﬁlfbgﬁst%paé ﬁog?%%gtﬁgi ﬁgseah}gﬁé\ﬁ]% or
channels, 200, Eé}axlﬂgﬁ@rpdiatbmﬁyasﬁrbnGemgut@énttrb@se ef fectors then med| ate
subsequent cel lular events. The interaction between the receptor and the
downstream effector is nediated by a Gprotein, a heterotrineric protein
that binds GIP. GypAPERIENTASMGRIGETSTOOMS/ENTIRCRSMADY DINBERY have seven

transnenbrane regipfikr ATONIPONSORID RESEAREH ANBDEVEBORMENI a cyt opl asm ¢
tail at the C-termnus. These 25 receptors forma large superfamly of

rel at ed recept ors nmoNetappligabigat play a key role in many signaling
procesi such as sensory and hornonal signal transduction. For exanple, a
| ar ge amly of olfactory GPCRs has been identified (see) e.g., Buck &
Axel, Cell 65:175-187 (1991)) .FIERD O THRINVEREHON i cation of GPCRs is

mRortant for under sk gl 0o S RRL TRl B ARRISael o B03h oL S0RMHGE LeN and

as well as its invol at hol ogi ¢ processes. For ex
can be use@o&rqmvai@@aﬁandawmc@msth amplifiatindreagt dnewooldsy. Furt her

identification of nov GPCRs | ore of r 1 4 SEP
200 WO 01/ gitibqshespesy SBCfPE%% ﬁ@éﬁ/ﬂfx ﬁl@ﬁl\"rﬂﬁéﬁﬁﬁ ce%%)resser(lit

i nvent ii@n thlige 3P Vdreesnd of moblafols 6FiG- ﬁtolfﬁin E@i;bledl’r@cbptomucl ei ¢ acids
encoding G protein coupled receptors that are, anplified and or

overexpressed in . breast cancer cells. These nucleic acids and the

pol ypeptides that they enC@ﬁgﬁ@ﬁg@NﬁwT@m}a@mNr east cancer anplified

G protein coupl ed receptors™ or "
"BCA- GPCR-2," " BCA- G@ﬂoaam caupted rs@Atoe:@Rceil Mfﬁh@@éeml@b@%m%{‘%

conponent s of <ig 00kack BRI Ao AL el cnfidipatr used for

di agnosi s reast cancers, as well as In screening
assays 400r difeliappistdiss, e@ymasl,mﬂshame]g andfcbangehim the ectivity of these effastoss . For

exanpl e, AN e uba sl Ay RO ﬁ%&&%&@%ﬁ%émegﬂow Yged as

cancer therté‘;iﬁre{’j‘{3 resent 1nvention es an

i sol at ed NugdyRisGedds bHeREIGOMedigted balG-piotsim admwpdtemenepmmm thapbingpEpPi de,

the pol ypeptide encoded by the nucl e c acjd c reater.than 70%
ami no aci d Gepseteinropupled ereRiprs (PRIRY 5’@&3@%&%""’8 %@“gﬁé’ﬂiﬁtaﬁ? 83 D No: 4,

SEQ 3D No: 6%}0% ﬁg% b@rdé@mﬁar d%ﬁaaimaxﬁ Qisiastaie aixee Cremhinud. Ehess ol at ed
Cco

nucl ei ¢ aci protein . g ed receptor poly epLka and

speci f i 24l |;ec¢mdn~s:fmnzebrgmdp¢rfamlly qu@lﬁf@ Wﬁvtpﬂu%%qukfﬁ t%ﬁg?/tai ROt o

nucl ei ¢ acid havin shuetiogE@ot D NO. 3,
SEQ I D NO: 5; magy st gﬁ%“?ﬁ%gésgggh&%%sﬁ anot iér?&gg%%l)h‘% hlemtE)rese)nt i nvention
provi des anemmkeasargmfmab'tqulﬂﬂonydiﬁﬁRShaﬂ@e%tridﬁrskﬁeét(@é» aR Ptk awel

corpr 1 stng CrbeoiastiisR L ferbE R baRichlp ARITRd epRta B 10 £q
conpri ses aypMegdt@ingde ﬁ@mameesebf Sl tramd&lﬁctibn aﬁE@ ¥l mrtssmvmcynmtm 5, or

SEQ 1D NO: 7. Tn anot her e i | ei a
mouse, &@ apatgelogxp BIOCEESEH ? ﬁ%ﬂp 5 qaﬁ e Hﬁe@l cimeasé d1a§r9msqas Qe
for drug discovery. Further identification of novel GPCRs is therefore of great interest.
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25*acid-is anplified by priners that specifically hybridize under stringent
“hybridization conditions to the same sequence as priner sets & SER e0tfrom
“the group consisting of: ATGITTGGGGAACGICGCCATC (SEQ I D NO:9) and 30 2 14
SEP 200 WO 01/68704 PCT/ US01/ 08020 TCATCCACAGAGCCTCCAGAT (SEQ 117 NGO 10);
ATGGGAAAGGACAATCCAGTIT (SEQ I D NO 11) and CTAAGAGAGTAACTCCAGCAA (SEQ ID
NO: 12); ATGGAAATAGCCAATGTGAGITC (SEQ m NO: 13) and 5 TAAATTTGCGCCAGCTTGCCTG
- (SEQ | D NOO1%468704nd ATGGTGAGACATACCAATGAGAG ( SEQ | D NO: 15§ TARp1/08020
* CATAAA. ATATTTACTCCCAGAGCC {SEQ I D NO: 16). In another aspect, the present
invention provides an isol @adMARY QRTHE INVENTIORD recept or pol ypepti de,
t he pol ypeptide conprising greater than about_ 70% am aci d, sequence .
identity to an ani noRSRIPHRLEYHERIGE husPraiess oy the ,th%%g\“ﬁ‘q'\‘fﬁl.lﬁ‘fc Q 1D
NO: 6, or ERobe & b RERALL RNt i PRt omaR G deerthasistd I | v binds
to polyclonal anti %od? es gengrate agal nst "SEQ 117 NO:2, SEQ I D NO:4, SEQ
1EbN8 : 6 obregR@and@r LLQISNCI':h_Sse miclegrecidsrnd Syaolypepioies theh thepepersie arg n anot heL
enbodi pent . t RQkyREPL] de | QP | ' ¥ oA K g4 anot her
embodi renterer iR VRER bR AT Bt Bl Bt o HE R D Mg
| D NO: 4, SEQBOANGPORA,” ‘THCAIGPCI023, “BLA-GP Radl and¥BICA-@OCR40h Thher eof . In
' anot helS GBS FhERpERE PEHER GePBe PP Bt eroe BT R o an
n anot he i ’ 0 an
| sol at ed CaRlighiks of (UHRLLEh SR @Rk BleaPClNRAN S Hll af Hisoftehip @Bk sifrCONpr i Sing

greater than about 70% am o acid sequence identity to-an am_no acid
sequence dierSRGtc Do Rds, 8EQ foihacedmesmd cancer. Ndergxagplegpabegiente d 25 Tn

anot her, aspgct,. th re j nvent i pr. oV thod for identifying a
corrpoﬁﬂd ﬁﬁ%@%"&ﬁ?gﬁ&éE?gﬁa‘fmﬁ’F é‘rslés)dc]?fcc,ta? é(;e%ﬂ%?apgu%_ PCR, the -nmethod .
conpri sing the stepsnofe aspéct, thoptesat invgntidueproddgsaanisblsted hucleipetigpept i de -
conprising greater: than 70% am no,_aci.d sequence.i denkl am no acid
sequence d’lng‘%‘}g@ilﬁmte‘?c% _Fﬁ°&@?ﬁ?1Y§@%g?’%qW1&°Pg‘tr‘é %&E?CBB)R%GS; and (ii)
flet erm ninbrkglgieifteacw&ﬁ%ﬂrgﬁ@:gr@a&ém%n % h}amo%eidd@mﬁqumn_wmnd ) % 8¢ié spukpgre pt ihde-
n one enbodi nent - the pol ypeptide is_linke ql i d phase. In another
enbodi mntqfﬂm%ﬁq;%eﬁbd&(&’%%m@ qrgﬁbg@a]t\@cga solid phase. In one
enbodient , - tHe functional_ effect is deterni neaﬁtﬁ measyring changes.in
ntracs |uiar CAVP, FRaprefFeEhombogifeah ke s e ABULIFATE CIREST L RGO BT
effect 1 q%upglléﬁ) rgcggt%r Wy%tﬁ%?&% specifically hybridizes under“stringent hybridization

conditions to a nucleic acid having a nucleotide sequence of SEQ ID NO:1,. SEQ ID NO:

3, SEQ ID NO:5, or SEQ ID NO:7. _ ) L
In another aspect, the present invention provides an expression vector

20 | comprising an isolated nucleic acid encoding a G-protein coupled receptor of the
invention, and a host cell comprising the expression vector. |
| Tn one embodiment, the mucleic acid comprises a nucleotide sequence of

SEQ ID NO:1, SEQID NO:3, SEQID NO:5, or SEQ ID NO:7. In another embodiment,

the nucleic acid is from a human, a mouse, or arat. In another embodiment, the nucleic

25  acid is amplified by primérs that specifically hybridize under stringent hybridization
conditions to the same sequence as primer sets selected from the group consisting of:
ATGTTGGGGAACGTCGCCATC (SEQID NO:9) and

30



PCT/ US01/ 08020 is a chem cal effect or a physical effect. In another

enbodi nent, the functional effect is determ ned by neasuring gunsEQQMRf t he
“conpound to the pol ypeptide. I n one enbodi nent, the pol ypepti dé

reconmbi nant. 1 n another enbodi nent, the pol ypeptide is expressed in a cel

or cell meW%4%8%e g, a eukaryotic cell or cell nenbranE?Tﬂﬁo%%Ewher
aspect, the present invention provides a nethod of treating cancer, the

met hod conpri sing t heTeATEOHCAGAGTUTCTAGATISEQIDARDI10N th a
therapeutical ly effectjve amount of a conpound identifi %EESI ng the nethods

f
descri bed above. In %@W@MW@CW@E&%N&& ncer. 10 In

anot her enbodi ment, G AQURGUBE AACHICABEAIORESS PN POl ypepti de, the
pol ypepti de conprising greater than 70% am no acid identity to the am no

aci d sequence of SEQ ADGIASATAGCLHPARETGASTAE (SEQhE PskBrendi nvent i on
provi des. a net hod of &ne&at+ I %@%M hgy.ng the steps of
cont acti%g a cancer cgﬁmwééé@ﬁg‘r%cpeu icall'y @gﬁéﬁ’i ve anount of an
anti body, the anti bodsndpecifically binding to a pol ypeptide conprising
greater than 70% am n e I i 1 i eguence of SEQ 1D
NO: 2, SEQ 1D NO: 4, SE%TW%%%@@%%@%@E@%%@E%@%m t he
anti body specifical | yChTaSA ATATTRAICTICUTCAGE BEIDOgI@at er than 70%
amno acid identity to the am no acid sequenge of SEQ 1D 20 |1 ~T0:6. In

anot her aspect, the pHeaRoficr pspseintie srespH dveRldn provdehuHiselpted GBOtSHg t he
r esenceqpof = j J : } i 9] t he
p €0 c?@l%ﬁ%@@b@%ﬁ? ﬂ(ﬁ%oﬁ?aeﬁude%%gﬁgh% gfelaief‘ﬂﬁﬂ l’iﬁ@ut 70?’022%:'1%@ _

nmet hod conprising t sol ati ol ogi cal sa (i)

contacti ng &tid sequshegjidentity saampimingacitl sequBGA-oBSER BEHNE:3,iSEQ Balyé, SEEht

sel ectively Ci tseE?(IZ 1 .an BCA 25 GPCR nucleic acid or polypeptide;
and, (iii) 5@?@‘2@1%9 Yef)ﬁ\*eb\i% of BCA- GPCR-specific reagent that

-sel ectively associ at efn e dmbodamenthe golypeptidanspeeifibaityi tinds to polyelonal
BCA- GPCR-specific reagent is fr ro jSti )
BoA. GPOR. opBetnadies genatpapeanet SRR EENR SELIB RO KEQIBIbR SR e s
and BCA1 $PCRI:BESH ahiifinilinG @i Cp@fibriitheeoh) 618 ansifed dbaghdit the pHIggkpiaets, the
tissue is breast_ cancer tissue. Tn another_aspect, the present invention

provi des a FORhBEUBI, 3R ARA BOUSSp IR ARATRET SBbpdiETh g@@ﬁiﬂﬁptﬂ%ﬂ}?ﬁé‘bﬁm@é’ t he
et hod_COpIy8isBghchi3Fo SHIRP IO NGYATBIRY B D3, CPE) YRpbi JEQIDat0s, sagombi nant

expression vector conprising a nucleic acid encoding the polypeptide,
wher ei n t he imyriunogenid pprieyibereee of the pol ypeptide conprises greater than 4

1 4 SEP 200 WD 01/ 68704 % am 1y d ity to a
pol ypepti de havi ng an%ﬁéﬁ%ﬂb&?%@é@ﬁo&@%ﬁﬁ{le %I%é ﬁaﬁﬁﬁgﬁg& ﬂgge%ﬂ%r[) NO: 4,
SEQ m N206 arti85Q DJ NO: 8. In another aspect, the present invention

provi des a net hod of Ki a _reconmbi nant cell, conpr.i sin . rotein

coupl ed receptor pol ygﬁ?ﬂ‘i@% ,asﬂeﬁteﬁ‘r?é?‘f% OW%IFFSS?I’:FEm%’ﬂ@ tgla@fig%#){ota‘flansduci ng
the cell W tifvlfied €4RoRESIOAPlel estbptor Salyfvpiids, i@ palypeplidd ongeisthgpnanditng t he

pol ypeptide, wherejn the am no acid seguence of .the poly tide conprises
great er thaﬁba‘H&Q?" ?B’%’&ﬁ‘l%ﬁBq‘%S’B?ed‘dF’H%f §MATHRO 2C1 B?QFB‘Eﬁtqggg%&/N f>an ani no

aci d sequengr@ip e, KEQ M ND:6,FEQEQADNO4. SEQ ID | ~T0: 6, or SEQ I D 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, TP3, or Ca*. In another embodiment, the functional effect

3



I n *anot her aspect, the present invention provides an antibody that 10
_Selectively binds to the polypeptide. In another aspect, theypressep
‘invention provides use of the antibody for the preparation of a nedi cament
for treating cancer, BRI EF DESCRI PTION OF THE DRAWNGS 1 S Figure i

Br east carﬂfgr"l’ﬁif]%rs and cell lines with anplified copi esPQ?f/Ugﬁ%@s"é@:A- GPCR- 3
gene. Figure 2: BCA-GPCR-3 nRNA overexpression in breast cancer cell lines.

Figure 3. Quaphihhl e\ffécfi&liaqahzéicﬁ%b@%ﬂm?%b%ﬁeﬁﬁs BleSasdtRoRali dffebyigast
cancer cell lines. 20 DETAI'LED DESCRI PTI ON OF THE | NVENTI ON | nt roducti on

The pr esentdetenpinedibymessenvnhinding pf thpeompeuad te thewolypentiiec aci ds encodi ng
four novel G protei né@%ﬂ?kﬁﬂo&i&%ﬁ?ﬁa@ EW%HS%% ﬂébﬂ}hﬁhﬁt.aﬁi gpurpd the

receptors that they encode are refe I ndi-vi dual I'y desi gnated as

BCA- GPCR- 1, enthodimerdyttie polyptptide isB3presrdis a aelborcushpaanenans, o8., ¢iegkaayotic
transduction 1pat tmv&%s and are associated wwth a genomc region anplified in
br east anc‘ée} L EPY BIPfEe nucl ei ¢ aci ds provi de val uabl e probes for the

identification of brdashotbespsct,dkd présentinvédiion profidss @ mathatbofdreating
specifically anplified jn certain breast cancer cel I% o are verI\g?a&Iyose

(wi t hi n 100¢4eBs". the medpdaemprigme thestepof confagng;acansey cellhyith @ithsgensh

OVer expr essggctife E}ﬁ&ﬂﬁtofﬁ@&ﬁ?éunﬁ%énﬁﬁ_emﬁg?& mReiods d@REBEH dMavé.he BCA- GPCRs
of the invention can be i1dentified using techniques such as reverse

transcription and anpiniongembpdiment themaReer isdiutast ¢388FTof total RNA or poly A+
RNA, noy4 hern blotting, L O 1hd i Foln el | S,
{d "G anGffier éﬂl@psr{g%e Somiidutla VR R A polfiSifte .

protection, S 1 digestion, pro m crochi p arrays; an

14 SEP 200 h®pblypalitesoRplisinseearsdrn 70 anins anididentitaite thetamine &id t he genes
has been determ n\%? 63?513?{]6 four of the genes are |ocated at chronosone
144 in t he*FBrISRF RE%P Rft%t i on, starting fromthe centromere end, S to
3' strand: BCA- GPCR 1mn(adoth&r aspédtghé picsenhinyvedjpppoovides@ rhdthoBsTAfaRaE 2 (5' to

3" orientation); approx, 40 kb; B.CA-GC ~-3, (3 -S ientation); r ox.
20 15 50" 2bombsthe thofhocE P EaBE s ePE P SR P PSR I Brapgstically "

BCA- GPCRy 4 (ffectiv@ ardow/df @A bititod{h) the ﬁﬂi@basgs(?efcfﬁbgn ndifh @EplyRpdde These
genes encodi ng human BCA- GPCRs can be used to identify diseases, nutations,
and traits eempédnggreatatihand)Seaminacrcid identimrie thpanino asiderauesceaint e g, |

breast cancgg. i i9R.«ar e al so useful for cancer
ﬁb.ﬁ)@tﬁfﬁjﬁ%ﬁh@@ or RESNTH 1988 ¢

di agnostics, | east 5 cancer. The isolation of novel
BCA- GPCRs provi des a heawsmbodingst g antjbddyrspegifically dinds ty 2 polypeptide at or s of

Gprotein coupl odnd SESBE Ain 708 Mlind AAIEHES {Hle afiod acic¥ehbetB 8 ShQ
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 réagent 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

4



“inhibitors, stinulators, enhancers, agonists, and antagonists. Such

.nmodul ators of signal transduction are useful for pharmacol dod &P 200dul ati on
“of signalin at hways, e.g., in 10 cancer cells such as b er. Such
activator swgr?g'GWH‘hi bitors identified using BCA GPCRs can gﬁifg}sﬁ’)@&ﬁﬁ’ed to
further study signal transduction. Thus, the invention provides assays for

signal trangdycidep %@%&@?E‘?% tatﬂﬁg&??éﬁ@e BSAnERORSing Gkidasqubnteof SBQ

i ndi rect reporter effect of nodul ators on signal

t ransduct i ol NB:Z,ABR IR NCad, JEE) IR 2ED:6 ar SBQIAWORN vitro, ex viva, and in
viva, e.g., to nmeasure changes in, 15 transcripti j kOl GPCRs;
ligand binding; phos &ﬁ&?@tﬁﬁ’%’%ﬁ“’%ﬁpl&@ %%%%Mrgﬂﬁ%n%@@%%%%& to G
proteins; Gepsiabighit cl onplhidifna GRotehtspled Tedepionpelybiptide the metiadage,
menbr ane potentijal,_ and conductanc chang s; ion flux; chanﬁﬁs in .
i nt raceld ul evmEisinghe e oEwEsAuciag e sl WEARP SXRTESSIRISF OB FOTPTING & BRAFS:
changes in | al ¢l arrfis] édc8 08 tHeldofpepticase. 20
Met hods of %@%g@:@%&%ﬁoﬁ%ﬁgﬁﬁﬂgﬁo Jsh}@iﬁzgnal éc;ikfﬁcllgd%cti pl’? [ n‘clegde invitro
li gand bi ndeomprass gresterithian gbduh 0 B@MmIBPORE ideptiyits snslyPeRideIRVIEER 2HBIQ he

extracel | ul ar,,donai n, I I = e donmi ns
01)‘( a GPCRu Bﬂéﬁqéle‘%ﬁsﬁﬁgéx T sgg%ﬁEgiﬁé ﬁgﬁmﬁﬁé&géﬁgwﬁ%pressi Ion,
ith t [ i L iz GPCR,

i ther natural 15 ocour PifgfEs SEATRE BRen (IFEROARR FHRLASABMONR TP =

expr essidn QEleati IRERNdD tthe panpeptidec ani mal , etc. Functionally, the
BCA- GPCRs represent a seven transnenbrane G protein (fo%gl %9 recggté)r of the
T U5 &f PedrEbof

G protein coupl ed recdpta@ptherspest thGRresEt iRy SHQRPIQH % 18T

medi ate signal.tr ] ! t-fgq:rag Cel|l Signal 8:217 (1996);

Bal dwi n, BOQ&P#P%%S%&%F&%?IEF.&%: ﬁ%b (19%64{)). The genes encodi ng the
BCA- GPCRs are on chronpbsone 1944 and are associated with a region that is
anplified in breast cance Riﬁllf Sﬁ; I rANIBG@gCl eoti de sequence
of hurrag BCA- GPCR- 1 (see,ﬁe. g. bkglg Cﬁ%.b?,ﬁglgodesl a polypeptide with a
predi ct éd nol ecul ar Biggtet1: dBreas panwer twatoed and3ell kimes vaituarmappkednopies #fithge of
26- 36 kDa (@3@_@@ SEQ m NO: 2). Related BCA 6 14 SEP 204 WO 01/68704
PCT/ USOL/ C8 -'%Lgaghes from ot her species should share at |east about
70% ami no aci d i dent i Figuf\2rBEABPOR-3a6RNAr @gieapresdod indstashirager @8 les.no

acids in length, optigpall 0 to 10Q am acl I n ngt h. The, pr.esent

i nvention al so provi d@@“ﬁ%y&%ﬁtwe\?&tﬁ‘iogﬁgé'g#g?‘f#em%@ gve&;@ggslsmgé& cted
in SEQ | D Ngkdastcad@k k@Dfindél, i n which an leucine residue is substituted for
a isol etigi ne acid residue at amno acid position 7 fromthe nethionine;
variant “#2, in which an aspartic acid residue is substituted for a glutamc
acid residue at am no agy i 4 ?9@; fPiNpe; and vari ant
#3, ins which a glyci ne(ijr%%‘]ﬂg’?gjl)§§g§%ﬁ1p u eg' oﬁﬂgpa}ﬂi ne residue at
am no aci d pogpdadion6 fromthe nmethionine. 10 Structurally, the nucleotide

sequence of human BCA..CGPCR-2. (se e. d.. " : ptide
with a predicted mﬁzﬁ? PN S%#ﬂﬁﬁio&prg%%crsggﬁhngp g?%/éﬁ%ﬂﬁ]%%%glnﬁ eggép(%ﬁg icted
raﬂge of SZ{Mnﬁml%ﬁmﬁm eow.gladlrStEQter N&sdﬂualﬁeé@ds@dﬂﬁ%@@@d 12 thpgtleey from
ot her spgci es shou share, at, | east., aboyt %.am idj fit ver a
oo vy FRERE RS BID BHERHT D KA GE O Ayt A obEb B 50 o
100 15 am nGREEHsASe bdinp 88K Bf siBfedthidBctton fuitffis kid £6l a@tbcladsiittebout 2- 3
fold in 15% of primary breast Tunors and tunor cell, |ines. Tegvag‘{re%?ent

i nvent i on algserrpicsesiereamplifierin bismbteanisr Paltt $hese nprleicBeias Hitted in
SEQ 1 D NO: 40: 33t ko it ARl lelcdnBAlBHE LI LEGLE Uk SrespbakbdIyt ed T of
a leucine adl d residue at amno acid position 9; variant #2, in which an 20
gl utam ¢ aciathphifisd tursrtpis bsersttantartcelds roare vern slose (wWitinakqOdkt) &5 reginsgbatani no

acid posigtigp, shdeinfd 5 rléﬁ%?n.ta%@r O\ie?ex\gmé%etraiixgp]x%@f ChfdEr 8! %@1§§§ac§&éb5t i tuted

@
for an al anine res?‘gg'e a acld’po _
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
digestion, probing DNA microchip arrays, and the like.
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-

Structurally, the nucleotide sequence of human BCA-GPCR-3 (see, e.g., SEQm
NO S, expressed in placenta and testis) encodes a pol ypept ilde SEPt2004a

predi ct ed ul ar wei ght of approxi mately 37 kDa andp@rpsafissied range
of 32-42 k O?§%§£ e.g., SEQ ID NO:6). Related BCA-GPCR-3 genesﬂ?ron1other
speci es should share at | east about 70% am no acid identity over a am no
acid region at |east dliwomoRmelotalimation ofshd genteingblen depérimimel bnyd ADfoueofl 00

d | : -GPCR-3 | P .l t t 7 fol d
2bout 15% of REPTRARS Bret Eipmbama e Bt LSV RorEe o SRR B 0 | 30|
I n addi tion, ceBGAmMERGRIF’ ﬁBBpsﬁaQHeEGP@GPCRLF@aisegnéd?atﬁh?, Eﬁroﬁafltpﬁf HeAl
I i nes fron1b %Egﬁﬂ§|lfled and non-anplifie gures 3: 3). The

present i nve | 07" prisvieten); prorgpdP shi %Cﬁﬁﬁ’%'@s@oﬁ PHENtEHTEN);GPERX3
depicteqiln SEQ 1D NO: 6: variant - #1, in which an isol eucine residue is
substituted for a |eucine acid residue at anino acid position 8; variant
#2, in which an 7 14 SEP 2004 WO 01/ 68704 PCT/ USO1/ 08020 gl utam c acid
residue is substituted for a aspartic acid residue at anm no acid position
73; and variant #3, in which a glycine residue is substituted for an
al anine residue at amno acid position 7. Structurally, the nucleotide
sequence of human BCA-GPCR-4 (see, e.g., 5 SEQ ID NO:7 encodes a
pol ypeptide with a predicted nol ecul ar wei ght of approximtely 37 kDa and a
predictgg range of 32-42 |cDa (see, e.g., SEQID NO 8). Related BCAGPCR-4
genes from ot her species should share at |east about 70% am no acid
identity over a amno acid region at |east about 25 amino acids in |ength,
optionally 50 to 100 amino acids in length. BCA-GPCR-4 is anplified at
| east about- 2-3 fold in 15%of 10 primary breast tunors and tunor cel
| ines. The present invention also provides polynorphic variants of the BCA
GPCR-4 depicted in SEQ ID NO:8: variant #1, in which an isol euci ne residue
is substituted for a leucine acid residue at amno acid position 7; variant
#2, in which an aspartic acid residue is substituted fox a glutamc acid
residue at amno acid position 13; 15 and variant #3, in which a glycine
residue is substituted for an serine residue at amno acid position 10.
Specific regions of the BCA-GPCR nucl eotide and amino aci d sequences may be
used to identify polynorphic variants, interspecies honologs, and alleles
of BCAGPCRs. This identification can be made in vitro; e.g., under
stringent hybridization 20 conditions or PCR (using priners that hybridize
to SEQID NCS: 1, 3, 5, and 7, e.g., SEQ 1D NOS: 9-16) and sequenci ng, or by
usi ng the sequence information in a conputer system for conparison with
ot her nucl eoti de sequences. Typically, identification of polynorphic
variants and all el es of an BCA-GPCR i s made by conparing an am no acid
sequence of about 25 ami no acids or nore, e.g., 50-100 am no acids. Am no
acid identity 25 of approximately at |east 70% or above, optionally 75%
80% 85% or 90-95% or above typically denonstrates that a protein is a
pol ynor phi ¢ variant, interspecies honolog, or allele of an BCA- GPCR
Sequence conparison is perforned using the BLAST and BLAST 2.0 sequence
conpari €én algorithns with default paraneters, discussed bel ow. Antibodies
that bind specifically to an BCA-GPCR or a conserved region thereof can
al so 30 be used to identify alleles, interspecies honol ogs, and pol ynorphic
vari ants. The pol ynorphic variants, alleles and interspecies honol ogs are
expected to retain the seven transnenbrane structure of a G protein coupled
receptor. BCA- GPCR nucl eoti de and am no acid sequence information may al so
be used to construct nodels of BCA-GPCRs in a conputer system These nndels
are

30
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14 *SEP 2004 WD 01/ G8704 PCT/ USOL1/ 08020 subsequently used to identify
_compounds that can activate or inhibit BCA-GPCRs. Such conpaupdgpt

nodul ate the activity of an BCA-GPCR can be used to investigate the role of
BCA- GPCRs i Giv@@h@l transduction. S Definitions ~BCA- GPCRpcpsh108826- GPCR- 1,
2, 3, or 4" refer to novel G protein coupled receptors, the genes for which

are located on chronosone 1 g44 and are associated with a region of the
chronpsone 6A4b; BEALPCR4 @uto 3 oumeta@,qn)c@d@@rvv@ethvworrmemt/&f- L@WE@eﬁ)f t he

i nvention h MR " rzrﬁ;@( | A, £ " . Of ej coupl ed
r ecept or act% %(cf/'old}“ﬁ;g ea.&lgﬁ?&t ey aélaﬁgg F[ %@gﬁ%@#ﬁ%@% nr%écg%%%'séedat%aﬂs
ext racel | ul agussd byrahd assoddatpd with B€ Ao GEIRs1 suo andansercog dbrees sargerbiesuch as

phosphol | palk e R Ria R e dse R P Sh B R R ab R ot i o

and functi ogatkr.GPCRs, see, e.g., Fong, supra, and Bal dwi n, supra). 15

Topol ogi cal | y, BCA- GPCRs, have an N-term "extracel | ul ar domain, "
"transnenbrane doni nﬁéﬁﬂgw%?ﬂé’vg]eééﬁ'mm?%@e% ?roarslgayg}ggfor ad
correspondi @&nﬁﬁ%@&ﬁ@rtﬂ@—%&é@@ﬁpldd'r@d’eF{'o? Sighal taRsHuati b, e@l, Abtivaltors,

"cytoplasm c domain" (see, e.g., Buck & Axe Cell 6S:175-187 {1991)).
These donmi mehilitass, isEmetatars eghanicety, agaeists; Fxlagtaganisty Prahrperilaters Rhsigealt hose

of skill in g : | pdgntify
nyclr ophobi ¢ " RdR e ik 36: SERHARRRIATALE TSR3 Ll R b6 00

Bi ol . 1307: | GaadeBeellss88P9s)breaSucancato Sachnastisatorsiaeé inhibifos idemtified psinl BG4 ¢
proteins an in vitro S of. the i nventian. racel | r domai n"

t herefore rg:fge(ﬁés ¥0 aiéﬁgue%%f)%@er gﬁa%'&&a&i%ﬁdg ?ltbotn' ﬁ%’r@%@‘s’éﬁrogm t he

cel | ul ar nempbsvades asvags fifr sighalliranstuction sanddatianawhere thealB CALGRORs acths 4irdth
domain is often.useful for. in vitro |l bj ndi ng_assays oL h bl e and
solid phase °F {EGIERATISF E‘r?leecg]ﬁﬁ&r me'ef%g%dr'?%dé@ag%r@g’éH@ﬁiﬁ?f@ﬁ%‘?‘hﬁbgégi ons
pl us the corgresRadbedsddih AR pSHIVira e veydandGebivell ., tb aRasure Cednigad it I €gi ons
of the transnenbrane domain can_al sg be_i.nvolved in |igand _binding.

" Cyt opl d8mi drapeswntioral petivatian oGP GRs; digazd bindingathosbandgion a8dat 30 prot rudes
into the cy LLer. L 1 MiaTal cRNtinues to
the G tor nt EoR Bt bt O B e T oo LA BBy Ty of
a GPCR to t mzisutleddnding; wpitage, n@mbrang pvieuiitlyandanndnstareachanges; ia fpx; in a

het er ol ogou ell, by ¢ | 0 ml[;@r' . e .protein
and a downstSc Pagné%s ié’fliq %ﬁe@#ﬁé%e@ﬁmgrg%%@e&asﬁaﬁ iflrslzasur é\% &Bﬂﬁ%@a’%o4 WO
01/ 68704 PCThidfged indda2d¢e!lnlac cadcismdevels; bt memostansthigter idags. um {see, e.g.,

Oferm & Sinmon, J. . Biol. em, 270:15175-15180 999)).. Recept.or .
acti vi t?facan Ibe effec ‘{%qdﬁc’%sﬁ%?%érwa}%‘@@{ﬁﬁg af%‘?j’e?ﬁ@“i°ﬂd‘&?ﬁ‘é‘§ B Ré9es in
[ Caz+]; usi nigahd binding @ssays dsaagthe BAIACGPORsBoeitons fitkrédf sashaisehe éxtracellular

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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imging. 5 The terns "BCA-GPCR' and "BCA-GPCR-1, 2, 3, or 4" therefore
refer to polynorphic variants, alleles, mutants, and i ntersqgiisgf, nol ogs
and BCA- GPCR domai ns thereof that: (1) have about 70% ami no "ati*d s ence
identity, |y about 75, 80, 85, 90 or 95% or highe ! id
seqguence |§éoﬁ{1:%?€°9 to SEQID NGO 2, 4, 6, or 8 over a W nd%%vﬁ%ﬂgg@gt 25
am no acids, preferably 50-100 am no acids; (2) bind to 10 anti bodies

rai sed agai GPCRahgémemfioagethercspegiesishowld share areasbabmut 10% egpinmasid ient8FQ | D

NO: 2, 4, 6, or 8 and conservative di f.i ed.vari.ant.s ther o) 3)
speci fi cal | §VEPERE %“ég(‘?ﬁ“lnﬁ‘%jiea tia%“ ang %Qé‘istmé °&*6‘B{aﬁ352§°e¥°a ly at
| east about ,BEf e1ds IWRMgmucl eoti des) under stringent hybridization

conditions to a sequence SEQ ID NO1, 3, 5, or 7, and conseryvatiyely
modi i ed vari ant s t hef BoRroseRhingention s peyides pabEiorRie v ) MG BCA 15

GPCR,  ass degpiRRE Ao 38y fr SEQ D Nd:USvRiantH10 ok cle S1RG¢IRS Rgidae faubitiluted an
BCA-GPCR | inked to a heterol ogous protein A "host cell"” is a naturally
occurring cérlaispleugineragiskesidvaal aping acidpasitiopt fiemp dedpethiepings@ranf *fet or and
supports th [ j: 0N, i RILERSESA VB ShnfHo actdoSt cel l's
may be cul tﬁ?h@pﬂ!‘%éﬁfag{‘@g%gfeéﬁ?g,{se@% sé?%or%%su&ﬁélar?d the K ke. .Igloasct cells 20
may be pr okaositidr M2cfedrh shesmethioamemndoatipnt #3r ingwHich a/gly¢ine tasidugissuch as

yeast, insect, .. i bi an, .or lian ¢ .SUC , and the
like. "Biol B‘Qqsgg'l%?gﬁ?ﬂ "’mg%reg@%a%aé'?‘%? ?‘n&!li égsét%sﬁaér]r%&g t](%‘l@g[ oi ogi cal tissue
or fluidothat contai nStrintedaky,themicttptide sqqoéncp e phurdesBOA-GRURY2 (BLAe.SPCRs.
Such samples_include, but are not.limted to, .tigssue isolated from humans,
m ce, and rngQ,I.D Iggoq‘i efisPdes 2 RolyRsp ie%h mvhgfegglqi?%faﬁavglgyggﬁpgﬁ%mgﬁteyi ssues
such as dozen xpRGhi 9 psedidéBanidss LB IDOBES e g SBOSEENOA) b Relaedi B@A- sanpl e
is typically obtained froma euk,as;%gtl c organi sm such as i nsggtes,
protozoa, biGR4R-2Epugs fronppthen pesie Plﬂrsbqréla‘élﬁﬁsx} aBout A Pifpe1IaR, RAH P'ﬁyl%(t,
TouSe, COW (00 arb DR r8lidh aGbast BRA! 35 arRE a5 181, GpABLayB0RE 1O € such
as chinpanzees or humans.” Preferred tissues include e.g., normal prostate
epi t hel i18] gingsueeidsph fengtt BCAGPCRe2 tis amplified ableag @both @8-pfeldind 5% ednct i onal
effects" in_t.he context of assays fpf testing conpounds that nodul ate

BCA- GPCR- neaf’ﬁa’é‘/gbrﬁsgﬁ’éﬂ’°r§ ?réd?ltggléf:f?lgf;lme%hcl udes the determ nation of any
paraneter that is indThepiekent mventioneddol provideiquolyniephio animtce thé BEA-

BCA- GPCR, e.gq. f uncti. o si cal r.chemcal effiect..lt.includes
ligand bi it ,R'gﬁa%*&é“i ﬁ%@%ﬁx‘f h@r&hﬁ%ﬁ?‘éﬁ?ﬁ&?‘?%ﬁf#&hﬁ f1 ow,
transcri pti @abstifatdd ot &iduchie AcidResidubQt amihohciddsiZioN 9; WRaRKH#G B @tich an

PCT/ US01/ 08020 gene, anplification, expressjon in_ cancer, cells, GPCR
phospho?f| atgi%ﬁm@racﬂéﬁﬁ@éeﬁﬁwl’sﬂl@ﬁdcfﬁfa%ﬁpﬁﬁﬁlacﬁﬁﬁﬁﬁ‘g@@&t‘m&?,“}d@é‘é‘%rwi i gand
i nteracti ong,q $84RANM TR WRERG 1y G 1EaRRE BkhMRfutd®odan aladySresls/By arhifg, or
intracellular Ca2~"-), in vitro, in vivo, and ex vivo and al so includes

ot her. physi etidgositier fect s such increases or decreases of neurotransmtter
or hormone rel ease. - By et AY ThhiediiE sdiBitelo Rk BEACKECRS: BBAg a5SaYS
for a conpound that increases’ or decreases a paraneter that is indirtectly
or direct!|y SEQE NOE expfebsed ircplacdntecand BGHs)GROR]es @ pglypeftideorithompiedicigdy si cal

and chenj.cal_effects. .Such functi. ffects n.b ny_means

nown 45t nARBEH T O vy 2 15 e HRgPBESL A oRtesB Y

ﬁhgr agt eri stsiB(nzsm BIOJé)F] Hdls;l@f BﬁAe@B@R-maﬁgrﬁammer ﬁmﬁﬂgamduwsharmxeagt
ydrodynam c (e.qg., shape), chromatographic, or solubility properties,

patch cl anpidhgst 730{1 TBige agididaniify eveng ggunq,aqgi TeeieRpf }_eﬁﬁﬁ F{"é’ﬁ%g : cb‘#ss‘B_t ope

eff | ux, | ndq&iﬂ,%%‘é@fﬁﬁ% § §RARmbIaBids HBhgtRCBCYAGPOR-Phs BpAfiGPERsast | | gand

bi ndi ng assays, nmbrane potential and conductance changes; .ion

f1 ux assays;abedtanGédd imationt 133 ef primany biessbimorssndiesengt dines (fenFiggrecdvP and
i nosi tolyntri trg~ (| _ qp@x@ hJ, Q%ﬁ | Aot fhiEYSh Both
neur ot rg’r(?smlﬁ?g‘?‘%%%éﬁ%a heﬂlqlé\i?g&é ?l%{’n [ {nct))?ésa?{caﬁaét%ihvat ors, " gnd
"nodul at or s"anpllifiBCArdCRERemplifeeditsmdrsi(FeedHigiresdy@hbl y to refer to inhibitory,
activating, or nodul ating nol ecul i.dent | {i Log. 00yt r {nh vivo
assays for signal tr a#&&%ﬁetsiﬁgr\?v%&%} %‘lg(f Prﬁglrﬁlasg‘?dg‘é%lﬁ?‘lsct@?%%oggltgarﬁg}g&r‘li sts,
and their haRtRGsdepieeedihSEQ MENOL6 vatbarit ¢ Sn avhichcamripdewcits edidugise. g., bi nd
to, partially or totally block, stinulation, .decrease r nt, .del a
activation, SUhsiyte %&ré‘,le‘ﬁ%‘?é’r%q Teig ?at@F“%@%gP%ﬂtﬂ“xga&mg%; mtwhéﬁ%ﬁﬁcti on,
e.g., antagonists. Activators are conpounds that, e.g., bind to, stinulate,
i ncrease, open, activate, facilitate, enhlnce activation, sensitize or up
regul ate signal tansduction, e,g., agonists. Mdulators include 25
conpounds that, e.g., alter the interaction of a polypeptide with:

extracel lul ar proteins that




bind activators or inhibitor; G -proteins; G protein alpha, beta, and gamma
subunits; and ki nases. Modul at ors also i ncI ude genetically ‘HDCBEH &0
“versions of BCA- GPCRs, e.g., with altered activity, as well as naturally

occurring etic ligands, antagonists, agonists, i smal |
chem cal %Pecu%légssﬁand the |like. Such assays for inhibi to%‘r@g{ﬁ/fs&o

activators include, e.g., expressing BCA-GPCRs in vitro, in cells, or cell
menbr anes, g]hphxymrvgldpasndma 1¢ eutstithtddeforor aspartip ecid desidug ﬁtjam:he acidgosition #3; ing the

unctonelohi e SR n AAREEURL SRR TR 3EIRACS, o

i nhi bitor, aecidpegitbaor are conpared to control sarrpl es without the 11 14

SEP 200 WD 01/ 68704 P /USO/O 020.i nhi bi tor, t|v ulator to
exani ne the extent of LI ?quugné'ﬁﬁ ﬁ‘?@e@f@%%ﬁ%e

i nhi bi torss) s%E@naN@ ﬂa%das Jﬁllﬁidpﬁ@e Wit %@Btea%dlwulayweaghuef pré@Ritely

| nhi bition of an BCA- is achi eved when the CR actj vi t%qval ue

rel ative to3t7ﬂ@a(?é‘-ﬁtarpé¢dl¢t§d@B%?f@@%k%@‘ﬂeﬁﬁbﬁ?@@%‘mrﬁif BelstediRbrAbl y
25109 Aot M@0 ghestfor offcrsp ?E%Hoﬁld%ﬁﬁ’e%ﬁ’ﬁ&%t #0076 At | VI LY

value relative to e contr ntreate activators) 11 O% "nore
preferabl y |65884 aminpecidregion atbast 200t D@00 aolésmlmﬂl pptwna}ly 5040 d0Gi gher

relative to the cont.r erns
"isol ated” 3BT # sam?%%g“”br?(gﬁ ‘gﬁ;@%l‘%ﬁ?rﬂ% e?SQ rr%ltaglinal;g@e%at is
subst antlioal |pyintury breast mirnads layd funese célt ssconponent s V\:hl ch nornal |y acconpany
it as 10 found in its _pative state. PRurity . and, ho enel |caIIy
det er ni ned usi ng anal FBgﬁsefﬁWﬁ?@%&%ﬁ%%&%ﬂ?ﬁ’&é@noﬁgﬁV%“%%‘?{;ﬁ%#é ani de” gel
el ect r ophor aspER A'dePic iR SEQIDMO RS variagti# 1] it Whiohad Bgleasiny restiupiot eu n t hat
is the predonj nant species present in a preparation is, su %stan

purified. | fupsitetedfargleucins soidgpsidusht prmo@eEmRoptien & Yariay it fsW &?at ed
from open rﬁa@ﬁdrﬁﬂadcl& ?égﬁl%eﬁm'bstftﬁt@&%rfa@ﬁltﬁ% agﬁ%lcﬁﬁr&?aﬁﬂﬂ RIAGRARIOAT3;

protei ns ot an the term“purified* denotes that a
nucl ei ¢ 1&ci candwarpm#é,u in vgmheesglyms@resldu@w@bﬂlmdl for ghseripa rrsidug apgmino
el ect rophoreaicidlc on Eartl cularly, it neans that the nucleic acid or
protein is a R3St é % pure, nore preferably at |east 95% pure, and nost
preferably at |east 98peqfic mgxdhlbﬁihe@’ﬂzbaGiPSERambleméde BCANBRORId edquences 0 an

BCA- GPCR havi ng si l. .20, sduct.i on, ct|V|t and G, pr.ot ei ou
recept or act@?)?qﬁsggg’ iggu PB &%%Q/‘éman S IRESFPéiI‘??q‘&EP&‘%Sr ae‘%eall%{%ﬁ SP BE4-
deoxlyr i bonug&m& dEss mbgﬁ%&?&usdrﬂﬁ_r:]mm% And, Q| WHHef srihfi lﬁsdfridiiati_eié t her
singl e- or doub]l e-stran orm e.termenc S clei ci

cont ai nia¥g me&%ﬁoml Bk @gﬁ&%@amygﬂ@a? RIS DAREBsheh P et das- SEQ
l'i nkages, whipclgos! 9‘«1§)vaﬁfdhs%aaeﬁmngaér%9%hlhg tHRGe4tichéd WeforRRGo RNr ddadputerl | Y
occurring, which 25 have simlar bind |ng properties as the reference

§

nucl ei ¢ aci dystamdongametriagrewite othionicleetids sequengesn fapicsllysidentificationnf
reference n I :
limtation, Lb%??%@%?%?%?ﬂ%%@s@%%% or aaﬁiﬁflggsznédé%{y ngﬁrpp#%gﬁ%ﬂr%{) ggl,d
chiral net hysequinos pfaboat 25amide @aldeomwrem 05 t00cmtind esids. pAminaiaidigdentély
acids (PNAs) .. Unless.qth |nd cate Ll ioGbl ke

sequencéal <5 agﬁtofﬂﬁxbﬂtéi& ﬁeﬁs@ﬁ balsse 1@8?611?2?5 }%ttglﬁgé?gﬁ ?O Sg/dgflg’(rg?’%nts
thereﬂc (e Qypxcdggdﬁnmmtraemdm’prlembﬁt gpullym' gﬂ)c mdnt?nmfmmnhamylogemuences,
as well as t S [ i ndi cate ecifica rate
codon substl"’?f‘? %%Q%mc% véacwpﬁ@ﬂ%%ﬂ& téngS%vﬁ?lgch t he
third positigpASt 20 Rq&ncoBERpRRbE! g&@hﬁu@mlmmauﬁgdﬁﬁ@td@ dssdtisbd belbwd with
m xed base and/ or deoxyi nosi ne residues (Batzer et al Nucl ei ¢ Aci d, ReS.

19: 5081 ( 199Antibodies that hindspecpiyedly WrroB L 46FRR 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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PCT/ USQ /08020 Ohtsuka et al., .1. Biol. Chem 260:2605-2608 (1985);
Rossolini et al., M. Cell. Probes 8:91-98 (1994)). The termnucleic acid
"is used interchangeably wi th gene, cDNA, nRNA, ol i gonucl eot ilde SEB 7804

pol ynucl eotyj, gﬁm the terms "polypeptide,” "peptide” and " prot&idosHe used
i'nt er changea ere| ntorefer to a polyner of am no aci é) resi dues The
ternms apply to amno acid polyners in which one or nore amno acid residue
is an arti fisulb@tluentigu‘scrbtb icdntiét ¢ornpofinds thascarsqivatdion iphitzsit BCAFGRCRE cBuchi ng

am no aci d, 2s wel turally ogc [ i Nno. aci ol s .and

non- nat ur al I m88'é‘l?rsﬁfa§§n°§?’rfﬁftH%eq'HY%8f§7‘ﬁ¢A[@%@EﬂF%I} “Sgﬁit(ggwgsgﬁﬁte Weters to
natural | y ogelfof BOg-@PCRs Vinkibedl itansduttioa. 10 aci ds, as well as amino acid
anal ogs and amno acid mnetics that function in a manner simlar to the
natural ly occurring am no acids. Naturally occurring am no acids are those

encoded By tihgingkgsiti ¢ code, as well as those amno acids that are |ater
nodi fied, e.g. hydro‘é roline. y-carbox Iut amat e, and O phosphoseri ne.

Anino acid anal ogs r ef BEA-GBCRS asb Bled-GHGR- L decthactes tnysk S orel@ni cal _
SUTUCTUT € 2oy Bt Rbley 0 §E4 I hir0 fookd B bitomlosSime 164k dGR Don that i's
bound to a hydrogen, a carboxyl group, an am no group, an R group,

e.g., honosesioetedwitll 2regionef theethidnosome thatisfamplidied imrehst oacarecehist Fhe

sul fonl um have .nodi fi ed rou Gl

nodi fi ed pe%&%k%e@ve%ﬁfl %t 55?’?’}13{ @ﬁ@fngge%m@s rca'r(i%irlmg‘}céal go%egl(;:t ure as
a natur glol y hceﬁlﬂad felcé;goxaatmmy delgd theﬁnimlOtoa}:ngte?nfsriﬁwsps?see(ﬁ ext;]lacbldlﬂmhen} cal
conpounds t hat a structure t is 20 different_fr e ner a

cheni cal rsHE‘PH promgte Breengion of secopd uessaugers Ak 85 BiisC ﬁfﬁ) a’?‘Fﬁ&’he?"% m | ar

to a natur alshmu%% bf &Mns%‘éhﬂ‘éﬂ@&bx@ sudi¥s @ﬁo@)ﬁbﬁk&s@‘@)ﬁnb@déxﬁzﬂﬂé ERthsk Prohgr ei n
by either their commonly known three letter synbols _or by the gne-letter

synbol s r ecsisrsintier objrestectyropndiuneiorsp el e e4n e.Ro NERD ISR B1IGHHHTEsi on.
Nucl eot i des,g,}ikew se, may be referred to by 25 their commnl y accepted
single-letter codes. "Conservatively nodified variant s" applies to both

am no adisd and nucl ei donelpgicalisyB&idcGECRNaYe @é‘ﬁf@‘waﬂ oexaeelludardamaiiicd ei c
aci d sequenc i | eic
aci ds WI(’:I]I ch ‘gr%%g%g&?%[en@ﬂ rF éé}r{ﬁgigi?é %ﬁé {F{lér‘?%{ebﬁﬁ ca gsm&%aoéog@?pg; ngth uences,

or wher e t heytopiseicandeixttackiielr lnops, mmtmdtetemmnair‘r‘cytoplamnm d&ﬁlaﬁéc(mne;g, to

codo. & | af G hBER GRI o 2T HEP i SEme Felron A e aerel donBed any
gi ven pr ot eiingm@dthddd Xnawe € thbeofRUGA the@ suckaSsedueheeaindlysedraptdmeende
the am no acid “al anj ne. Thus, at every position where an alanipe. is

speci fi €4 bydetibobsisorhohic aod dydrophitic femans Gre & 3<3§ﬁ§‘ IBpolite Jodfof di¢fondi ng
codons_descrishagsykh nas)alshen idiifie 4948 kniGhy BERiekid frotdifl andledr SEP 2004
WO 01/68704 PCT/ US01/ 080 0 Such nucleic acid variations are il ent

vari ati ons, "vithsstys®f ghegneeniigaci es of conservatively nodifi ed varl ations.
Every nucleic acid seg e . j a

descri bes every possi b#g@%?}@%{&\?g}lm%%%%?&ﬁée) tﬁ%@?’éfﬁ@%gt%@@b?z@g‘f skill
wil | recognithze ptdrtatdeefroﬂn thockbimlar membrwnclaed oﬂarhxdds(temnemrao@lli@,ar ligandh This

ordi nari e only.codon .for and arlly t he

oni e el bl e B i gt B o Drfile sl S B

L\ﬁenL i cal :jml ecul e. Actrmnéﬁhagbmne @?méﬁn Schlﬁpﬁlseveweﬁttﬂaﬂﬁngmféblanmgiom pluaci d
icC encoae (S lde_ 1 S.1 icit esqgri pe S uence. As to

am no acid §Eﬁ%€?€%‘é&r&%"@fla5§% WF“F"‘HPQE@QH? derf%{egfqlpa, Mual 10 15

subst i t uti onfansl@hBah®asmah cadslkd b@msomsu # lipdkd BinGingCi d, pepti de,
pol ypepti de, or protein seguence whi alters, adds or deletes a single

amino acid or a small S&O@éﬁﬁﬂ‘&gbnﬁﬂn"dﬁfe?ﬁioé}éq‘h%nﬁlmofﬁéB@ﬁc@B@B thdquence i s
a "consejyat réﬁ?&cbés S e 5 gl’aafn' a@%f]t he RN t}iﬁFxP%ﬁﬁfl@% irﬁ%%ﬁxﬁleb ﬂ) fnbe
substitutio an amno’a t chemcally sim r am no acld

Conser vat i veC-sampétus of thieqolypaptidss pI’OVI ding functionally simlar am no aci ds
are well known in the. S€ t ein
addition to and do not‘@g’xbc g&i@% rs{o\{ |%b\{1\§tg¥|fg?‘?dﬂﬁﬁf%lr§é&°§%5§ orml 0gs,
and all el es S)fchhblmiymaalbbmasura&)egf dﬂxhhwemg)geugdsdn, gyomnmngacGPG}R)(nrau n am no

acids that are con 20 25 stltutlo for th Al ani ne
(A), d ycinehiggrc éﬁ{:ﬁ{? RIS, f‘% toéélll%‘ afé’;‘r}‘o f%@ Sé’%‘é’ §i ne
(I~) Gutamne (Q; 4) Arginine (R, LyS| ne (K) 5) Isol euci ne (I) Leuci ne
(L), Methionine (M, Valine {V); 6) Pheny al anine (F), Tyrosine (Y),
Tryptophan (W 7) Serine (S), Threonine (T); and 8) Cysteine (O,

Met hionine (M (see, e.g., Creighton, Proteins (1984)).




Macr onol ecul ar structures such as pol ypeptide structures can be descri bed

30 in terns of various |levels of organization. For a gener al:4d$thc2®%i on of
“this organization, see, e.g., Alberts et al., Mdlecular Biology of the Cell
(3rd ed., 19%H,a8 Cantor and Schi mrel, Bi ophysical Chem gtfysfiakiol The

Conf or mat i on o{ g{lol ogi cal Macronol ecules (1980). "Primary structure"

refers to the amno acid sequence of a particular peptide. "Secondary
structure" insfegses in inttapelhildrgaloivdetsedl e.gt i Easmensnde Sithomall BA.rhetures within a

pol ypepti de,-d. £ S i .14 SEP
2004 WO 01/ %&8@%&?&@@#@3%@5@%@%@%& -|t§§1¥q§%§%£p8?' %1“%8?“ de t hat
form a conp#gindindicedthirges mdCyH e piing Buorasteatr@a’t-jrplicatdridyeandtfiorometric
approxi mately 500 am no acids |ong. Typical domains are made up of sections
of | esser o &ation such as stretches of (i-sheet and a-helices.
"Tertiary structure” TRS®ffis tBCAIGPCRONRICBEA-GPER-i2MBsi40nkdrefotarofet tor e Of

a pol ypeptide nongoner., "Quaternary structure" refers to the t

di mensi onal Pglb’m&}ﬂﬁ Wﬁﬁﬁﬂh’lﬁym’tl 1S, FOR ARFEHEPSSHRS hﬁg’é’fi{gﬁé’é“ii Bﬁ‘éﬁa{)&ﬁdependent
tertiary unibSainéHeRRFHARI(E) Ha9E TBor 6% Al ANOVGuaie SARKEY pleBsriBly about | abel "
or a "detectable noiety" i's a conposition detectable bé spectroscopi c,

phot ocheni c 5, 80p85O0ewi98% or higherifrainn apid sequencsyideniysite § NO:2, Bg: 01§
exanpl e, us | J; I P t : - dense
Feagent s, " egud RS Be b 98 Bl enidh HARORAN Dl SHEF AR

di goxi géfi n antihodiea pdissisagainst qurioieinngenfcompyiking hn aminomcidzsequench of SEQ4ED

det ect abl e, 9., My dncorporati a radi ol.abhel, into t I used
to detect ar@ 'go4d peér% qogfeﬁthvc Fé‘%fﬁ‘?ﬁvé‘“% t hwﬁ?g' Oﬁé%fsip ggﬁ%l&%lbgglgf ed
nucl Iei c ?ci @wiﬁﬂ @bi@% ef athbaisgabwcmppﬂeﬁ@ébly Stl leddeaticnas00 & 1900 Indgl:ledtﬁllee)' ltnldﬁrr )
covalently, through a_linpker gr, a chenica . noncoval ently, throug
ionic, van G@Pg%g‘b’g?dléart@étc%&l%sitB,aS?ﬂ”@ﬁ?d%%ﬂ?@@%}rgasgt%t’gap‘gbel such t hat
the presenceofbrvalifelP AT ARYriREs BEleBE UAfs Y dRb 26fkisNE a ibRai TaeBEA.Of the
| abel bound to the probe. As used herein_ a "nucleic_acid Erobe or

ol i gonudf eoGPER: 25 desgebedabavasor fHsien Bioteimeqmaprisiighiamnain obpnBlAgGPERa
target nucl gl i tary sequence: 20 through one or nore types
ﬂg%erﬁg ,acﬁef@}olﬁ ?{/HQ {pﬁdrﬁfgﬂ

of chem cal usua ough conpl enent ar¥ base pairi ngi, usual |y
t hrough hydr ogen bondAf‘@psteeil'dis.a nagrallyegchisng cell ore manstremed gell et ude

natural (i.e,. .A C.or T).or i fi - i : NOSi ne,
etc.). In a&%‘?t%lf‘%ﬁn%’fﬂru%ssggsvgétof ""r{]‘dgsB r°$ggem§§%§°é (Z)f %‘Z’ggsglgﬂ§?ﬁ1|%r? Egrge%élo her

t han a phospbaek. didsecells it cuttoret oeity, expldnts, dellssn mdb, andtthe Tiles. dHaest téils
hybri di zati on. Thus, for exanp] e, .probes 25 be ptide nucleic acids in
Wi ch t R ¢ OHOr PRk s SEL PR 4 £ el oy BT GA0S BOIAS YPREABECE han
pEOSphOdibeSTaﬁlb}ﬂb%d_ﬂl(gﬂﬁﬁnudaﬁaﬂ\ééﬂbs@ﬁa@ﬂl{lﬂ,ﬁ{&@ﬂmﬂ%h?ﬁl@enf sk: Il in.the art )
that probes may bind target sequences |acking conplete conplementarjty wit
the probe sequence depBqugt*@l sAseme t%@S%dFW%Wﬂe?%Olﬁﬁlﬁﬂtﬁﬁ‘anriw
condi ti ons. Héﬂ?%%ﬁﬁﬁﬁﬁlﬁ Qciﬁé &fﬁﬂﬁgbﬁdegbfﬁ‘&}del BC'AaiQPtRQ. Fﬁ%ﬁM 1ds SERILRIRES

chr onophor es, phores, chromnmogens, or indirectly 30 | abeled such as with

bi otin to whitbte sowlimie iaviiuiniselieiiom Magechavicr, Boieis. BjokgisalMAGIoEor ¢ he
i f
Phe ol ot 280 ER380 e (lfolch Bone PREY SRS Bilogh B TaTfg B Rs8rcc ©

PCT/ USO1/ 0802Biolbgecat sammlé isdymcddiyrvhtained itvana exdadyotic ohganishg seehoss insscly, , to a

cell, or nucleic acid, .protein, aor vector, indicates that the I nucl ei ¢
acid, prot eipﬁcg%%oa&a/%%fsopg” T lleﬁe@ﬁ p&ggga%ﬁeadnwmgﬁs cﬁ fit {Fa(tigﬂ%[%s?’ocr?%gfl L%i

het er ol 0gousitds bii, 6r ABbiE aad nivsOirefefabdf a priYfata biichraaichiipanbeed onhduhag. nucl ei ¢

acid or protein, or that the cell is derived f,rgma C?H sok&godi.fi.ed. Thus,
for exanpl el r?fé‘E?ﬂ’r‘fb‘iSH%lsrﬁmlE%? $-8» Buplabpostyte saithglightissye, » ‘??ST_tltaf AEFURUEHEN t he

native @gon-recombi nanh phasd™ictiolfl By AthEINGE Of ARhys\Br B that are

ot herwi se abnormal | y expressed, under expressed or not expressed at all.

The t er m " hepmpewmsigdha maguiste BSACRER mediafessignabtransdptioniineladesthey nucl ei ¢
acid indicat hat: i ji €L 5 ' : nces
fhat are nottiipniareh OFal ik Eiderile s SRRRLY BPRirAD By BRI e, For
i nstance, t BCAGR@R.c.acd fimctsonaly physidal, pr checwedd iefiaett Tiinplndeiigaud bindingng t wo
or nore sequgnces. ynr el [ 2 | . jonal
nucl ei ¢ aci Cﬁ%a%g_ca}r{ {oglrﬁﬁlrx brrrrllg) §{£€P%§1&§a?fe°ﬁ§8’ﬁgg’§€§%§5 ch {gg%??ﬁg%\r{\ée’%p%n f om
anot her source. Simlarly, a heterologous protein indicates that the
protein conprises two or nore subsequencé% that are not found in the sane
relationship to




15 “each other in nature (e.g., a fusion protein). A "pronoter" is defined
as an array of nucleic acid control sequences that direct transcription of

"a nucleic acid. As used herein, a pronoter includes necessa-r"ysﬁﬂ ic acid
sequences RRF1dsAR start site of transcription, such as, Ff‘rfbﬁﬁ/oﬁ(ﬁﬁe of a
pol ymerase Il type pronoter, a TATA elenent. A pronoter also optionally

i ncludes 20 distal enhancer or repressor el enents, which can be |ocated as
mich as sev@ene amifigation exprswsiondn pancerraghs, (GRECR phasphasyletionmer t r anscription. A

"constitutiye: s TR et M e
envi r onnent \g%’hao g@éﬁ%%ﬁ%ﬁt@% con(gllr’ {eltc nér h%rﬁla&[?t%réﬁél %g'&()dgﬁhg%%?né? is a
pronot er t haondestratons (eg, LR, ¢GMPr B e itaicelbvardial o) ipprremtimbive,agdipat i on.

The term "operab | inked" refers to.a nct kQ L en a nucleic
26 d 25 exprge dp st BRSSO b8 ToloBiedrd SlondAbase (HRRRARILITED O
transcri pti asurbeadisaiittdriondomgpmeirélesy. and a second nucl ei ¢ aci d sequence,
wherein the expression contraol, sequence c{ir cl,s transcription of the

nucl ei ¢ aci d correspoRdi AGCEHNDE ‘]*sfé’é‘(?ﬁﬂa§ ﬂeﬁé@?mﬁ\ﬁssa\@e{%’f%&q‘}%ﬂ?ﬂ ector"

i's a nucl ei ¢hRAficebabRdedbstEdses HpARNaLAHat S FATFRItAR dirkctBl urklénthd ifiuedelof, W th
a series of specified nucleic acid elenents that 30 permt t_ransgfréqlqptl on of

a parti cul anRbet-6FERasied fnptignyiadysiedjand °h%é°%ﬁgF‘§§s$‘&l}f9’é“@PB‘fle Sbe part
of a plasni da, ¥d flSurddby MG nfdafis BiolWAl b ERGEBAMed iEYIY &BlelY chid)s BXPT €ssi on
vector inclides a nuclerc acid to be transcribed operably linked to a
pronot el0 Tipectresaopic 'dhawpteristits'(e.gr flpwessente, abserbandet spfractivig inde®,cont ext  of

t Leic.aci i :

sequences. ol aBEleRER&c e P YRERE RO 3 ST R o B BB 6.0t ha
ar eI t he 3 anw;;lﬁztg,teksaﬂsiﬁfe ds@@,&bﬁdl@@bllpﬂﬁ&ﬁg&a?eisaggp@zﬂlu?_i?dlioiblc mfaﬂ@tsgis or7 S

nucl eoti des  that, are the sane u . dent i refera

805 8504 odoRLEP o aritaio o5 Ch GG biknd adited S VORGP IR e and
al i gned for pBRiiATAAY 6OduSHRET CHARES; 10N ek AssER PR En iNt4eeidvar sasondesi gnat ed
regi on as neasured using a_BLAST or, BLAST 2 uence C

g9 . Ol DL .0 5 S\%ﬂ onparij son
al gorit Afrs WROSHDERS sughias sAMPardingsiighlephosphefe Py whanges B’ymFFg‘rp‘? 2K a1 i gnnent
and vi sual icﬂlﬁfﬁ%ﬁbﬁg‘,-neﬁb@x}ﬂnﬁﬁ&%@ﬁ@s@, &d8nd e said to be "substantially
I's

identical." T efinition also refers to the conplinent of a test
sequence. Preferably, “inhibitorséhiartivatass ends readataters’t efBOA-GRERs argugad | east

about 25 am; i ent | [ 3 v over a
regi on that “ﬂgm;ﬁ,%lg%%ﬂ%"# Ee% ltoa{c%ihic;%g@r‘ hﬁxg&%%ﬁg@ﬁlﬁ%@%@éﬁé@ﬂ&ﬁ%ﬁ sequence
conpari son, usippircel-oundrevisesusysder sgibtrasdectionf eg.clhigands eagoests,e, t o whi ch

t est sequences ar.e conparted. en_usi.ng. a uence conpari,sqn,al gorithm

t est anggr eﬁﬁ?ﬁ?ﬁgs’?&g@bﬁ’ﬁ?@?c’i&% aB&F’é‘F‘%&“i ?f?’gbl r%?fﬁﬁﬁ?qg?‘fndg 8%5’%5%20%%

coor di nat es i@ partidtlg og tradlBchlodk stirmleins adeyreasnpresan Whayeactl gon] ihhotivptepgr am
paraneters are 15 desi.gnated, Default program paraneters, can be used, or

al ternati ve%ﬁ%’gﬂﬁ' &r Qg%ﬁegﬂgt%@ag{ﬁ?ﬁsaw%%’?%gs@ﬁ@é’ﬂﬁg fﬁ%’ﬁ%ﬂ?ﬁ% al gorithm
then cal cul 3b@polilds e/ LEWind B aneste] iHl6r8ise! o, dclivatt NaciliRld, eREsences
relative to the reference sequence, based on the program paranmeters. A

" conpari son avtivaden sengitiza pyaw regulate signgl ransduetion; ege pegriEs. t Modulaeriadrdeo of
any one ,of DR C ' et :

consi st izﬁg tgp I%P rom %at’%g"fi%%,} h%Lshgcgﬁ% ft?/ﬁ gcinftg ;3 fd g%g%}g%%&%%g?l%? %Ht%slﬁ%él |y
about 100 t dimbastivateB0erinhibitirc@ -prong @ podeimalphbdotn apdganms sutanitgfaad ence

sequence of ,the s of cont.i L r t
sequences a}%na(g%s( ietﬁng?‘ﬁ%g;ag%{sﬁ ﬁ%%l_idel\%{}%dggyé%dgilglﬁ é]’%‘lrsr@ %? og}(flég‘e(a%dgﬁ% ge S7for
conpari son a¥ith alietdd-detioity) ak well Renanrally Qauirivg) andlsigthetiniigands, 2fkaganigignces f or

conparison can .be canducted, e.g.., by the | ocal hongl al gor.i t.hm of Smth
@Vl er an, SAHISIS/gPolEn prpat Shefioat cassiles wif R kB S e I pifen

al gori t iy ofanhiggstlaeircid¥¥es CékpredsindBCA-BPORs i3ird 438 cells) 6Pdell Mdmbigessear ch
for simlarity nmethod of Pearson & Lipman, Proc. Nat'|. Aced. Sci. USA

85: 2444 (| 9geplyingpusasivemasiuiasegompenndseand shansisiermming the dunctiopal pifemison Gap,
BESTFI T, FA ﬁ’é}% . TF, i W sconsi n Genetics Software Package,
CGenetics Cogg@tmer d%%ﬁ’?;’ %%& (Pi@%%ﬁ(}gebr. , Madi son, W), or by nmanual

al i gnment and vi sual iSaspisstor essayssemprising BCACGPCRsthavarst teratedvithe Mol ecul ar

Birol ogy (Ausubel. Al e%gn . f.er) gi,‘g,ﬁﬁ?{m!e of
al gorithmtW&Eenlklgle%&?%tgﬁI“ggﬁgorr’log%?c’ed}l%%eg P rcégﬁgég]@%ﬁg%%‘éﬁl en |tye' and

sequence simlarity are the BLAST and BLAST 2.0 al gorithns, 17 14 SEP
2004 WO 01/ 68704 PCT/ USOL/ 08020 whi ch aréldescribed in Altschul et al.,

Nuc. Acids Res. 25:3389-3402 (1977) and Altschul et al., ,1. MIl. Biol.

215: 403-410 (1990), respectively. BLAST and BLAST 2.0 are used, with the
paranmeters descri bed herein, to determ ne percent sequence identity for the
nucl eic acids and proteins of the invention. Software for perform ng BLAST




5 publicly available through the National Center for Biotechnol ogy
_Information (http://wwv. ncbi.nlmnih.govn. This algorithmiRyplgges208s rst
identifying high scoring sequence pairs (HSPs) by identifying short words
of length 4€ duery sequence, which either match or orre
positive-va edﬁ%zaneshol d score T when aligned with a mrﬁégﬁb‘f‘a 2%

|l ength in a database sequence. T is referred to as the nei ghborhood IO wor d
score thres hrhilﬂto(: Alctieaton, br modudatos tosum)a theTixtenbof inhibition. ﬁ‘@n‘g‘ﬂb’@mhbéd wor d

hits act as,s t|n 0 bai ni ng
them The wé) F‘{lg’“&ﬂ é& % acL eﬁa%é’%r%g:‘gt &gﬁgfﬁﬁ% eac tc@gquence for
as far as th}ﬁxlﬂﬁu?mbm BEAGPOR MhiesabwlmnghmBﬁe.—GBCRaamﬁr valerelative toe
scores are cal cu usi 0 ucl eoti de seque S e ra ers M
(reward scof§ oo dsdl%ﬁ 8@ °’W€1e€’r'??3h5d LS q@V\%fps/" AgF {fg’l

(penal tysscaCa- G?CRni's abmbFeivien &&%@N@CM&M@W valubtelathverto ﬂmoﬂﬂtr@lCI d
sequences, a scoring matrix is used to cal cul ate the cunul aﬁv ve sco

Ext ensi on ofulﬂ‘?éfewfé agtivators)is d A%, mptepEaterably 49 8" onmpredycifiad qoh@o
cunul ati ve ?il d. FRBRE hive &R ﬁlgﬁﬁj bt b tl@’cohﬂ*@l) %@l@&)kéfé’raﬁiyflbgﬁmm(?ﬁ ARKE UM

achi eved val'U€; the curru?atl ve score goes to zero or bélow due to the
accurrul ation of one ofhetsres ﬁs@dt:d” fpunf Qﬁg‘bllob%n@u}ép&ﬂ * sefpcamaterisl thahe end

X det orm ne A RERERGY of SrefRN e b RRO R IR kBB A o7 o

(for nugbd eO&‘@@dﬁﬁﬁ]ﬂ&h&&&)e UReiy asl ldefcpehdity amtwopucdl;edql;&rhm@dd}usnﬂg 11, an

expectation .of 10,, M5, N=-4 and a conpar.i f h str

am no acid éégg?&?&hfmf%tem@?es%g@?%%@é@“% @'F greéls%aﬁéﬁengt h of
3, and expegbdéiffcd ulﬁ’f:hrlaﬁxato?ﬂgh} hg pR6i\idD % tBE PrctifiglindBe dpbfestredeatia
Heni koff & Heni koff, Proc

Acad. Sci. USA 89 1091 ég}ggﬁ alignments
(B) of 50, epparaien iysubgtpntisdly pyrifigd-dn preticular, awoet%%gr R leip g¢
strands. The & geﬁét@d%&%}smgaﬂgsemﬁemﬁmmcee%th&@@m%neaﬂ@w@us of the

simlarity between two sequences (see, e.qg., Karlin & Altschul, Proc.

Nat ' | . Aéad prageing otbeAhgnﬂem-@? . (Phegey) ‘putified rieagies thabs nugleis pEd OF v

provi ded by P(N),
whi ch provi é@&g%ﬁ@%ﬁs@g& ?%)érrllh%@ (%r%eb%%(?b abl%ﬂﬁéﬂqﬁéﬁc\@e&’c Qg&ﬁ&# %atn\%veen
two nucl eot itite themualeicreeidaei potsiaduiaiieasts 3o phid, morsuprefosablyted hezet. 95Fopurexanpl e,

a nucl ei c aci |st cotr'g alpgrertﬁ sd?lar to a reference sequence if the

smal | est suAPOPEBEBFETaPD 3t jeast“OsnBEPi son of the test nucleic acid to the
ref erence nucl ei c aci dBio$og1<ﬁu adtivé” BER- eocarmm/aﬁ&mmwmyw@ﬁzo | ess
t han abqut O. nor e ref er y l.ess than about Q, 01,  .an t preferably

| ess thaH aﬁramdueu wmﬁaecﬁ@rprcé%aﬁﬁ%e@ﬁce&t%%fflw & %Fﬁ%%ﬁ% pl LEP.
PILEUP creates a mul t kR|:8eid 6id® s & de@ﬂﬁﬂf&\u&e&meaogﬁmmt)udeelam ed
sequences using progressive, 5 pairw se alignments to show rel ati onship and
percent seqielygrers @éﬁ?@fwﬂhﬂts%les@f Aoudasstzan ?de@n@r The HIRFRSATRIRR ng t he
clustering EEélgl{cfaQﬂE le& %o&vﬁ nfidl aﬁzﬂ@gsadr (backldre'dRidiRe8r 2
sinplification o esswealgnment f Feng & Doolittle, J.
Mol . Evol . 3i5k&®s, @ech élw&ﬁ)letw'rh@um’éy hwrmr@dnd lsorsmawrhléy omurmmeWﬂtE’hhod

describ Hi n 1-

align uggt o] bﬁg‘%ﬁla@g&ﬁgﬁa@mw%ﬁhg faerrlrcgeﬁu%rlu%% ﬁ%%wh;ﬁ%%&%%% eoti des
olr am no ac?@ls rr]naﬂmf similirltt@tle re{cregmmleondacﬁmlﬂgdaﬁg;wsamags mdhalep? [vm se

al i gnnent of the NDS S [ e €S roauc er .o WO

al i gned sequdte Eltl \APH’H%“ EW%B‘E?EP&O&%F pg‘Pfaé‘Hgﬁest’ H“"hﬁ'gpﬁ%si’k‘ H1al-at ed
sequence Or ridthiAtpBbsphbnattd, AT ehelRUHBRUCRotiJed D eplidSh R &ic a&ds@wesnces are

aligned by a sinple extension of the pairw se_alignnment of two individual
15 sequences. The fi n&fnl @PP@ﬁﬁEFﬂmﬁ@atﬁ‘ém%laWu eig @f1 $8AUSRCGHA Y r essi ve,
pai rw segal i;g) gﬁﬁﬂyénco-m?as&g QSRR Lively MBdi¥d Qﬁﬁn@lﬁ&ﬂe@ﬁe%@%@éﬂe@a@&ﬁéﬁnces
and their amno acid or nucl eotide coordinates for regions sequence
conpari son asnblstmnqme)sar@mmpbgmm geauencasrep w ek Abthe sequengs W@llFlFlM gicateg.
reference s Qﬁf;s e
percent sequ ncggiﬁlé fge?ljg/a xls%r‘?g%tn%nstlﬁ b%ﬁﬂﬁéﬁ %Mén‘éraqg S q%%%%%rgrs
def aul t gap widclgihe tiisd ﬁ@)tiondﬁfoambxtmgapelleﬁa@(dn allpeaglons (s@umyutechwdhmxght ed

end gaps. PILLEUP be .obt ai ned fr ftware
package, e s IS g B ies B ol Nicli A A ey d ookt (P9T8e7 S0
(1984). An |nd|cat|on that two nucleic acid sequences or pol ypeptides are
substantially identical is that the pol ypépti de encoded by the first
nucleic acid is 25 imunol ogically cross reactive wwth the anti bodi es

rai sed agai nst the pol ypeptide encoded by the second nucleic acid, as
descri bed bel ow. Thus, a polypeptide is typically substantially identical
to a second polypeptlde for exanple mhere the tmo peptldes dlffer onIy by

o o o, Y 2 A .




which a probe will hybridize to its target subsequence, typically in a
conpl ex m xture of nucleic acid, but to no other sequences. b r g 004
“conditions are sequence- dependent and will be different in different

Ci rcunst angh§ oyds9fyder sequences hybridi ze specifically at pb{g8&losozo
tenperatures. An ext ensi ve guide to the hybridization of nucleic acids is
found in Tijssen, Techniques iri Biochem stry and Ml ecul ar

Bi ol ogy- - Hylﬁ)htsﬂtkz atdlod Bwt Chpinc36812605260%d 983)Fressoliwigt af, Mok el dirakesof
hybri di zat anBdg
G)emralr a: IZ§ I gtbrll ng 15%]‘5% eﬁ@ﬁ%c?%? g&géq'ﬁlgc ﬁ%&%ﬂ%&ﬁﬁ t&g%&loc %‘ower t han

t he ther mal mRINA| qslt_:gopmlmud(eTmt)ipbbmuctlbcmdspem fic sequence at a defined i on| c
strength pH The Tmi %_mte r e« efl ned i oni

and nucl ei ¢ concentraﬁl% %tp%egth‘y%oy%{t&% dtxgtﬁg% aﬁe%ﬁenir%rrﬁﬁ&ggﬁ% t he
target hybr ihgdiesProtrefef fden gayxﬁetofammmmeﬁaueequrhé tebiis bpply asanhine atidr get

sequences are present .in excess, at Tm Qf t he es.,are,1 S occupied
at equi | i br iPahymersnThigiene & AP P‘PB‘HS"CWTW Y5ds Fh%ggtaﬁq\)?ﬁlliahq“ﬁgt‘%%fc

concentrati gy ohﬁﬁgnirﬂﬁn 2bQMin %&@%M&Ia@tbmttwauyabdwu@mtmo 01 to

1.0 Msodiumio concentralon or other salts pH 7.0 to 8.3 and the
tenperaturem@mﬂmmmdlmm@ OPWFINg |4EHI0 5F ¢e.g., 10 to 50 .
nucl eoti des) and at » I(Q 198 &d’s 8@d &hinb han 50
nucl eotides). Stri nge cond gﬁdgﬁrrfé%rgts e gc |evrggd Wi g'gﬂht he 20

addi ti orlQof adidstarliwelliaz mnm@@&i‘mslogm@ttd asing ecideniingics thyrfurnsion dn & yangsr

o of or abl y BTG LepRgBTRtRg Pt Pl sEERipg W 4E8 apAfsar ounc

hybri di zati %c@@adymwg@emdbesaenfaetﬂo@a\mo aEﬂ%Haoanemmmodtﬁxd 83GC, and 1%
SDS, incubating at 42C, or

, SSC, 1% D, | hcubat at .65C, with sh in
0.2x SSC, argd t?xmolsmmaf‘:@@u@@aﬁu@ g%ﬁ@}‘%ssﬂtlha%m‘g‘tﬁ) %‘Fb‘tﬁ angs reffis S

each ot her %%Bu&tsrtmg%mem BasRR Aol stubtute MRty cluringdanid cal Uit
t he pol ypeptidés which encode are substantially identical. This

occurs, or ae»dan@mwombw atcip pyundito a biidregest, & carbpeyliggogy Fh B0 EURgath
maxi mum cod s t hepses, the
nucl ei ¢ aci gﬁh?gl% ﬁgeﬁr%a{:}y Ohnﬂﬁ fg(g%&ﬁéerﬂéh gglggtglgfoﬁdgrﬁfeﬂgée}ﬁﬁstb?l di zati on

condi ti ons. smfmmaﬁycmmdlmdevanedlﬁect&grwgefﬂg M@W%rlmlﬁmtl bns"

include a h d|za|ontnabf % DS at
37C, and a %ﬁgfhb %rgtaaethg %@a@t&cgé%ﬁ |éi/hI<-L-,18 ybri %uon I's at 0gst
twi ce backgraid dAmrﬁbcaeﬂ miimetitChiefedg tp chbrhich! omriploumctsetﬂatlhywar etogphirg that isat

alternatijve bridj zation and wash conditions can be.ut].l]zed.to.provide
Condi & s SRGR o e g e b B o BT B b e E5EeS iFh
PCT/ USOL/ OSQ;{QmeMﬁ,ﬁmlogﬁnaﬁ@ilgr@cmngaﬁm{oydaﬁpt| de conprising a framework
regi on froman inmmunogl obulin gene or fragments ther @f t hat SID fically
bi nds and recogni zes M@F@eWaYW@f?@dahPrf@d’yer@% g SPUMORY, S%IH

i nclude the t'ﬁf’eQ@@cterF i @Jtﬂbéne-ﬁﬁ&l@mb@i@'ré&mx&dﬂaedpﬁthequﬂmmnstant

regi on genes, as we riad 5 Tnmmunogl obulin vari abl e regi on genes.
Li ght chai nsBmpl@mbaiihmmldmaeC@nmhﬁéwnkébpbomeSJldwm mp By Jeferrd tAdYar e

classifi epsilon, which in turn define the
[ rrrrunoglfﬂulatlﬁﬁigc tsseg%?%gmﬂ%ﬁdg%% %D and | gE, respectively. An
exenpl ary i munogl obul* iﬂonseavntwhiguhgddlﬁetdrmumm’bapphcﬂtDbodeanQSId@nd sudleiger .

Each tetramer.{s co of t i d i cal i i hai ns,
each 10 pair® %qh‘alngsh Wi hlr@sﬁ’?m‘{%adgﬂﬁarﬁch?%aﬁ dssﬁ e&ﬁgs x‘ﬁgg}\}’&&‘%%a. n (about
SO 70 kDa). fbaifitd vefamtsrefersab ﬂﬁﬁ@hu@ﬁahﬁdﬂﬁﬁicﬁeﬁcoﬁevddhnahIOEGstetgtadiy of about

100 to 110 or nore am no, acids primaril s1 onsi.bl e for %g%ggen
recogni ti on.idewicat @RIRR 2Gid SEANsPEss) Qrgthert ama %)1 pyid gRes ain
(VH) refgy t&q%xé}ﬁ% &o eéé&ﬁﬁal@ri@erfﬁ‘éﬁ\é)!q&ﬁ@ésn%eé&%@@ﬁtﬁb H@%e)ieraéﬁbf ﬂﬁ@@b@ﬁc exi st,
e.g., as Intact i1 munogl obulins or as a nunber of well 15 characterized
fragments prewecelirgsynaibgest funetionalishidonticabapsleieinidsraseds anyjgiyen PFQFPmexarrpI e,
pepsi n di ges t ggfz@ regi on
to produce &bf}éli&'@ ﬁ?B%ﬁ?@c%d@mﬂﬁ%%g}gﬁiﬂﬁﬁa elaﬁn{coth%ll&]nélj&glﬁ%ed to
VH CH 1 by aThiss el évexyepdsitiod wthe@nﬁQazb)é 1zspmyiebbyra@ddm@1m¢dem cay bepltered

d b he. di fide |ink h
Conver ting  ReREABY SeatreRtpechi SREE Vi Ruadfe SR8 pbalBheRy, |

essentially Fab with part of the hinge reglon (see Fundanental | nmunol ogy
(Paul ed., 3d ed. 1993). Wiile various tlbody fragnents are defined in
terns of the digestion of an intact antibody, one of skill wll appreciate
that such fragments may be synt hesized de novo either chemcally or by
usi ng reconbi nant DNA net hodol ogy. Thus, the term anti body, as used herein,
also |ncludes antlbody fragnents 28 elther produced by the nDdlflcatlon of

- o = o o o - RN I A




An~"anti- BCA-GPCR' antibody is an anti body or anti body fragﬁngﬁw
specifically binds a pol ypeptide encoded by an BCA- GPCR gene, c or a
"subsequence thereof. The term"inmunoassay" is an assay that uses an

anti body t jfically 15 bind an antigen. The inmmunoas '

characteri gveéd&g@%f‘he use of specific binding properties o égm%géo??zgul ar
anti body to isolate, target, and/or quantify the antigen. The phrase
"speci fi cal SycH micleieicit variatibys arbi‘silkst varietiens, "avitichard ynespecispeti fi cal |y (or

sel ectively) inmmunoreactive w.th, " en_ref.er i : i tide,
refers to ac‘i’.ﬂsﬁ'aia{’:\ﬁeHY @Qtﬁlﬁqeg K agpops: Ve&’éf"écﬁ%hgééﬁl ?%élgg?eqicﬁiﬁgrﬂgg gg%:oggi t he
protein in 36lypepiidt also deneibesseveOtissible ailerd Vanition of the ranidicoichie rOsi aflsidi cs.
Thus, under desi gnhated i mmunoassay cqndi t.ions, t speci fied. antibodi es
bind to a piAkreasyre Beirach ﬁoépmé%ﬁe‘?\%‘d ‘?xr?g%t‘dtng’ ‘8@8‘%&%@% &I’tl% do not
subst ant sal LyiyRiolsh foR ntibaid, khe TG, MARUMHM orithafilythe ofly ebédmr fryteginn) i n t he
sanpl e. Speci 1y| c binding to an anti body under. such CO%I ti onslelir;rlg%ltreqw re

an anti body cahba mpdified tovield @ farstionglly idendicplmelequle.  Aecogdingly qag prot ei n.
For 25 exa i ! 0P BSesaHoBREptidR ifinAcht ik BAH deRedePCR can
be sel ect eggk‘gatlggﬁglxglhgn fC@h@bﬂége}p%ig @egla?r?%,%nt i_lbgﬁlﬂes 1t hat are

speci fical | yequemaenor eacti ve with the BCA-GPCR, and not with other proteins,
except for pol ynorphi ariants.. orthol ogs, I : RfAr GPCR
Thi s sel ection may be%éX%PW8&°‘8¢°@“§§%rsa%i%i°r*{§ﬁgu hé%to lggli_heats&? hat ‘a
Cross-raact suhstitutiBé-deREbhsorladditibesto aAuvlaici asidy peptide,rpulypopiideagr Hrotemt s may

be 30 used to sel ect, anti bodi,es ecifically. i nor eact i i :
particul ar ﬁF‘B’FB‘FenWm%?lte@e&Srﬁq ‘Edse&ﬁsiacfgﬁﬁeaﬁnﬁﬁm?"{éﬂrFWﬁlhBéé/rgesnayés %et“r%:gmo
routinely usgids tOms ehabd bl £Scosfeadtivelgahddyfiddiact’ edetd thealtdrationa
protein (see, e. g.% Harl ow & Lane,, Anti bq ie?_l,ﬁ A hab.or.%%or Manual (1988)
for a descrirpityin Ps‘ihﬁf’fﬁ‘ﬁ@%@g%amﬁi?ﬁﬁflé‘f?gﬁ’oq MIGIHY S ?“i'/"r‘?ffl an be used
to determn |t Gubdh hRALt Iyl EMOh LR sinvil? afierddidsarowelsel ecti ve
22 ‘14 SE&@%‘%’%J‘%%%‘%%{%E&%& /rél{J‘}Sl;EC])J?Li 8151020 jc{rBZact ion will be at |east

twi ce bdékgrkmowa irsthgmel Sush conseseatizely meadifiedtvappeiaaneyn additon and fonph 100

ti mes background. i i 0 i i ; - GPCR

ort hol og, e.eé&}lgef ?%é%% ‘}élﬁ%ﬁ t@g@@#@@%&?ﬁ%@rﬁ‘? ,aﬁ?rlgﬁéfeﬂ,he (Eij‘{rv%ltb(ﬁ)gr? can

al so be made as descr iThe éblnbdngeighheraupb tachcbnin arino agits thetidre sonsperativd nd t o
t he same BCA-CPCR fram 5 anot her species. The phrase "sel ectively '
associ at es WFPSFULRs frone g9 api ity of a nucleic acid to "sel ectively
hybri di ze" v'm')th anmﬁu;yp&yéefdmg—,d above, or the ability of an antibody to
"sel ectively (or speci i,call3r/€)é1 bind t 3 protein, as defined above. 10

| sol ati @ of2)nuclispartigariddDy ey a%?@ GPCRs A. General recombi nant DNA

met hods Thi s3yi nveRbhaRink eNy, etu@Rideqh; ne techniques in the field of
r econbi nant 4%eneti %S.Eilgagﬂc texts giQch osing the general nethods of use in

this inventin i deginine BhrisekKEt al ., Ml ecul ar Coning, A Laboratory
Manual (2nd &d. ; i . ne: T Expression: A
e, i S gt o )

Laboratory nual fent Protoco | ecul ar Bi ol ogy
(Ausubel et @l ., Phdeylalatiaed)) Tywsine () Taiptophen M), si zes are given in either

kil ob as s {kb) Qr. base.p. ai.r bp), These are estimates derived from
agar ose or a.'(ér yl %P&%@eﬂlrﬁg?%%ﬁ’%p%@r esis, from sequenced nucleic acids, or
from publ i shgyd D\Eystebap(@)sthidnirte (Mot ei ns, sizes are given 20 in

ki | odal tons (kDa) .am no_aci.d idue nunbers. Proteins sizes are
estimated fré¢h @é'i’%éPlggltPPopdﬁfft"@éﬁgg?)}rom sequenced proteins, fromderived

anmno aci d sequences, MNicrbhoRERMYuSHEE sidtods@olypegieanacares Chn podsscliedt | des
t hat are not, conmerci al | ﬁ avai | abl e can be chem cal | %/.é{nﬁfggsi zed accordi ng
to the soli dopersef yadausterclraiorganizehion ot SRTAIFISPFL @rgaggau% by
Beaucagesd Rkl BOAfbertd B IABRM AN dibS; ordhe CAPALAG1004) WA Canksd kil an

aut omat ed synt hesi zer, escri in Devanter et, al., Nucleic Acids
Res. 12: 6159Sa@uieael, Baghysicad(emisoxtBasil: Fhe ErrfgonalignabBiclegicdls by eit her
native acryl g de ge Q ' : i Q=

descri bed i njalm LTS L{E?@%r % t?ug%ﬁe %E&glqggﬂel%ﬁ? %8%%6 é??ge ?’ﬁae
sequence of pdigcutdrqreptideyeiSecondany strycitited réfersdo logalituerdensd; tees disensisaaler i f i ed

Goubl e st rantieiEepiip dpolpoide Jemcef it sedRu o ol I GHT 5
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14 *SEP 2004 WD 01/ 68704 PCT/ USO1/ 08020 B. d oni ng net hods for, #&% i@@l ation
~of nucleotide sequences encodi ng BCA-GPCRs In general, the nuc g (o]
sequences encodi ng BCA-GPCRs and rel ated nucleic acid sequence honol ogs are
cl oned froryeP)X&7énd genonmic DNA |ibraries by 5 hybridi zapcomsyddstroa probe,
or isolated using anplification techniques with oligonucleotide priners. -
For exanpl e, BCA- GPCR sequences are_ typically isol ated fror? ma lian
nucl ei ¢ aci ARARHF porsipnsafiaRplineptidetha fomya erpmnactiint ofghepe W?Q%ﬁ‘}dei c acid
probe, the sﬁggg boRintA% der | | I NER: r 7.
Suitable tissu iB?l(rﬁyoirﬁ %V!?gﬁQlBCA gg%)? RNX\égﬁcsjidél mr?@é&hl d!l-g?e [ sc‘;llile alglg%le liénn()cf?ude,
e.g., breastsedidnsafiesser arghizationsucheds spretolsdsaf 8-sbesit ehdbitelicesel Tertiagy acent a,

or testis. Anmpl.ifi,cation_.technj S uysi ng. pr,i per.s _can _al.so b se o]
anplify and SP8gF%t é&%é%? @Igéﬁnﬂ{?&%&eﬁggﬁng@gﬁdrsgﬁ?w 8P° .m?eﬁrgon&glé%ner at e
primers gncoguamahesthehir®Weftes 18 Thd red diflerspasletoatredenndl hothbe used to
anplify a sequence of a BCA GPCR SEQ I D NCS; Q-éggg)see, e.g., lP| ffenfach &
Dveks| er, PORDERVEleRtassoeiafion of HGeRANESES IOURAY Aty 1 5‘91’1?!’?@%‘3 Ao St‘?gﬁngwﬁan be
used, e.9., LQna@ppld:hy e€ither the full length sequence or a probe of one to
several hundred Rucl eot i des, which is then used to screen a_ mammualian
library for full-I|engh'lgek ampcdstectrble meiaty 5 # gampeditinn ¢riedbR WPCRs can

al so be isol O] i e ' t] ' r s. Such
ol ycl onal  dFeaesehRoREBYRRNSEhicchBERL: FimifTloRin Bl bdOhES Al F0E0. 0t
SEQ >D NOS: Zxawplepysefil [dBels B@A}(ﬁé@%ﬂpmiewmirctyhk,mlemaom-dmss reagente,lepgymesnd

i nt erspeci es,_honol ogs t.hat are anti.all.y identical .t - can
be i sol at ed (ﬁ'§i’ﬁ§°°§%39?¥&??dﬂﬁﬁl§’ﬁg§®¢?@ r%%o&cég,engxzPgﬁagfqnggﬁﬂgﬁ%ggqsgges under
stringent hytitiditat 7 ofin bomadd defiembleDy.g 56y BRbipdthting hraliclabel kb tierpeptideyel v,
Dol yimor phi c APFSHD detodh TBPeLes ARSI SREPUETEL THGRBIGYs. by det oot

pol ynor phi c , ; 's, by detecting
expressed honol ogs i myu«ab<hgli fudleldaci fribAdHdligemR1tdPUE bhé @t i@Bbiddpdi es
made agai nst BCA- GPCRs, which al so recogni ze and sel ectively bind to the

BCA- GPCRShorfifheicovalgntiva soughariker o detpicabbradspraloneo vty hEpugh it t hat
Is richin ﬁ%dﬁgg?lg@%ggo;&%, BFNRIrbsen bBRAL 198l flicB PR piedeR dreier Se

transcri pt ase, Into a reconbi nant vector, and transfected into a
r ecombi nant proistméyohe dutestrsigutdetentingthe prea¢neg ofithd lablebbrdung to thstondds f or naki ng
and screening cDNA |ilkraries are. . . . f man,
Gene 25: 263- 269 (1983?&5"%@%?%8% g?‘h!é{ 5‘?8&}5’%g?%?ﬂ%%?“‘%%a‘%@é%% a). 24
14 SEP 2004 ni€leftldchicapdbl£6MYihiGng (0B8R mateiaadd ofeungpldhémaygequehee DNA i s

extracted fromthe tissue and either chani gal sheared or _enzymatically
i geat ectt o GRouEHOR AU Bobp B 5o thuEd Pt hen
separat ed bypagirpdusatly ¢esighityd@atn Béhdffomatiendas useichesdia,esprabeimay Riclude
constructed in bacterigp a vectors. These yectors and phage are
packaged i n murpk(ke, ARde

hage | anbd;

Cin G5 T AR EOPiHiEE B2seF £/-SFrAPRPRARRPISY IOFRGURC hyBr i di zat i on
as descri bedgiifioBeRE BkeSirlPtbSe mef be&RdGRA b9 &:1thREseldRer tHa a/ghos SHRIIRRN%

hybridi zation is carried out as generally described in Gunstein et al.,

Proc. Nat!|. bmeddo lerg as itbs notipteglomwidoipiridivetiey  Thas, far example. praben®@lod of
ynt het 12 ol HeR DL Gt WARLA0E ot SRR RS EABF TR OO
tenpl at e ( setharlpi®spiRdiester tinkhges It Wibbeamdiersi®8dy 202 pf shiiRirPthe g ¢t probeas

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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Gui'de to Methods and Applications (Innis et al., eds,1990)). Methods such
~as | polymerase chain reaction (PCR) and ligase chain reacti $& SEER0tcan be
used to anplify nucleic acid sequences of BCA-GPCRs directly from nRNA,
from cDNA wigAgagnom c libraries or cDNA |ibraries. Degepefadfiosozo

ol i gonucl eoti des can be designed to anplify 15 BCA- GPCR honvol ogs using the
sequences provided herein. Restriction endonucl ease sites can be

i ncorporated into thelhsrtemefrscontingniawheraiseh with rofeisnes. 6.8- & 2 68hEF in vitro
anpl 111 cat | QRiERAR dRodRY ollRfr faibias) thhemd A1 ﬁi&?&@éﬁd el PREiEIRkse] C
aci d sequences v’ fcode’ Por prooterns e ekpressed, 'to make nucleic
acids to usbemsncpmﬁ:dmblsrthemtmdu@mwtﬁghbﬂa@lqgoesmmc mdmomtbmodl ng MRNA

h I th
bur poses. cRgRioni MR micHic R pESRChHnah e Ra A et a bl st 10T
gel s ands cl aidificdnThusa forapamnplp) ieadmbiner tells. exﬁiessegea«mamc mt fmindBﬁAmGPCRs

can al so be anal,yzed b chni_ques 0 in the art

transcripti E’h‘?néﬂge é‘ﬁ‘b‘l‘%ﬁ’?@&’@?@ O} OW QT SEPTETS; %genteg fhat arﬁﬂ&‘e’a’?lsepol y A~

RNA,  nor t hegghdahety éxpdossdOtinddr ekrkddd orf bt Sigrebséydiaildi zat i on) RNase 25

protection, probing m cr och|1o arrays, and the Like., In one enbodl ment ,
of

hi gh density ol i gonucTledermasheigralogayss whep Hird v Fefegenge to rsttiensiaf g puelpic; o
used to i de?é Hitﬁh&%&?\%ﬁ Iﬁ@fim% el ”é)?loésctw%%’thﬁ%@b@équ&ﬁb%s ERERe nef the

i nvention e case ere t gs being identified are linked to a
known dil8eadmndiimthy seasrdasionship tagach otheniadatuger For instancelithaprstais acid isol i n

ol a1 D8 RATI] PSRRI Bofha, §Ined R0 o uabe o Sk gl

Med. 2: 753- Zbénget 89fpke Mudve imcsonahhucleidaad,.c.gBi aqzrhmmer from: ane 3&“&@@(‘(31998) ;

Lockhart et al, B hnol . 14: 680 .( 1996
Gonone. Res. @Q%@gw&§%ﬁ§§§§ergggg? “j-Y ahe %&"éﬁg &qUg P}{”?‘gé“‘%eie%s‘% 865 3866
(1998). 25 Froléln S0 v d/ 62 ﬁéie@ﬁﬁdé&udﬁ%thﬁ@ﬂdr%@ﬂﬁdﬁy theRexh gelationship fo

ol i gonucl eoti des can be used to, construct reconbi nant BCA GPCR genes for
use as PP ob&chgther i naturs(egsp HFIXPIREM-ei n. This nethod is performed using
a series of over!appi RoyRliAGnUCAMRLd fiom by Rk hiid0ncid SOt siqheh @O EaD.
representing both the sense and nonsense strands of the gene. These DNA
fragnents adisedt transcEptomels Bileiq acitht Apusan aer@mﬁwmomrﬂ@rlm MERESSATY
anplificati Ig lfe tReBFPI I fY a
specific sugggélggﬁge%‘?ﬁce%%ﬁ %%%%t él cﬁg%fguﬂigﬁs%%%:l ?l c subsequence
is then |i g@bbdleraseﬂtmtmmpwsm’thAcemnt Nh@nwmrlaﬁocppmmﬂlyemm ng an

BCA- GP i cl oned | to o]
Dranst oPas st piifiacel oE Pt eaibalso Rl o) 4 Beal S hs BV housand,
and/ or ex pr (be&:Ipahs fréfaBestam tigg mmmtmchO‘cmsanmve’ymmtdrys zmromatey&tae

vectors, | as or.shuttle ct rs. tiqnally, »aci ds
encodi ng ch%ﬁﬁpe 6F@ﬁﬁ?”€8ﬂﬁ?ﬁ§@ﬁég Eég‘%ﬁqﬁﬂﬁa b%of can be
made accor dipR@ndtér ish pRekastél th@GHAVLIE Bfder Eﬁ)ﬁroﬁifﬁﬂ@l &,de&cldprﬁ&htﬁl rsgnimoals | i gand
bi ndi ng donai n, an extracel lul ar domain, a _transpenbrane 15 domain (e.g.

one conpri siligtesmyencrably hiskedelsrdo adinctinnal Linkese HEPSR 8rufialy agid: racel | ul ar
and cytggol 'eﬁp&g%?ﬁ)om&% ﬁerne@gsuamr@ﬁ@me&m Rrr AN tBnSotipRioh S Gih@Ei n,  an
active site, ‘a subunit as ociation region, etc.,” can be covalently 17 nked
to a heter oISﬁ@ba@d pragord wclqz@améxmpmc@; wheieia e peassion sented pedupncean be

ext 1 acel | ut AFEUD AR S AR AR TN e BindBolell ! Qe T

het er ol ogous protei nsAnf“em'ressnmveamf’hslenudmgamdgommctf gcrmraaeﬂ;ent pr ot e| n,

obt i ' i gh PP, PLOREHAID: S8R o 4 Se R RS AL SRS Wion as 25

those cBYAS AL Hhmerif e (ERGRR I cultii Qudldipéiadlin ¥ hesubell. OTiRSexpresfiifvédRicidan Nt 0 an
expression vector that contains a_st rong promofer t’cé)y ﬂﬁr ect transcription,
a transcri ptie@artof apkesmid, BiuS oF RS 't‘ﬁ‘d Faenis TyRjpal PBIESIRYH B ncodi ng

a protein, %Jlﬁcié@%‘ﬂﬁ@le#@'a@ﬂ'tggeﬁ‘aﬁs%nf)&f oﬁefa%[ﬁ'uﬁ(’éﬂ e'@probfdidr] ati on. SU' tabl e
bacterial promoters are well known in the art and described, e.g.,

Sanbr ook et al. and Aifbatﬁ@ms Eidentical 'Ry persentaideniity e Xp thescontsHt %%’Pé’r‘ré“qf%r
expressing t ahks | 1 us
P Cand Salthois 1 pEpREALRL Syt aalel 5108 o Dorf iyt Nl Eg "
Nat ure 302: 543-545 (1983). Kits for such gxpresm on systens are

commerci ally avail abl e. Eukaryotic expr el on systens for manmalian cells,
yeast, and insect cells are 26



14*SEP 2004 WO 01/ 68704 PCT/ US01/ 08020 well known in the art and are al so
comercially available. In one enbodi nent, the eukaryotic exgaeSEP @Wivect or
"is an adenoviral vector, an adeno-associated vector, or a retroviral
vector. Thg,oqﬁfgg%t‘er used to direct expression of a heterghog@ypsic! eic
aci d depends on the particular application. The pronoter is optionally

posi tioned about the sane distance tomthe heterol ogous transcription start
site as it thetde thomsame or haveaspegficdperesntige ofgmiso pejd residuga prpugicoidestthiy. As
is known in .« Do var kaki kol kabNieSe,dbsd,a 0

accommodat e%f% v%%ts%é t(l‘%?’oéggx 0 O%p ?%Hrr@?é&%#egatﬁgﬁgo}zr’f%ol/% 8%’6 P?%bﬁciﬁo/g ﬁ%‘é&?

pronot er, téerexpcidkdiregion,artenrcompmied ahd aligned forimesinmm Ootrespandentpoveda uni t

or expression cassette that contains.all the diti L <2l e qui red
Por °t he- oxptBuBria oo s PR e R BT 28 %
typ: cal EpraeQﬁﬁiceﬂoxﬁ?ﬁ'&ehb%pﬁfhu& mgimm%ammamseﬁ?mm!oy btvin:dn&d to the
nucl ei ¢ aci d, sequence ,encodi ng an - and, si requir or
efficient pﬁi}gﬁgﬁé’i‘f’i‘l‘l&’t‘ﬁuﬁ CCHER: Qchggq}l,e{l&l}{s ?reﬂp@o%gﬁﬁiﬁi ﬁ&sh&gg} es, and
transl ati onjqbddl NathidbAinkidE alidGbRisQo &el ImPEALRTITE tdsh sfiest. PgefarablBCA- GPCR
may typically be linked to a cleavable si glg}gl epti de sequence to, pronote
secretion otheideatibraxisicerepr suiomhays etleast § .§$£@%ﬂ agigh pr nusiRoHdes iFnal

pepti des mﬁh@?'&%&gﬁmf&gapgv&tﬂ%éﬁn PR L 0AIRE R AN bl s Sue

pl asm nogen activator, T hsufin, and neuron growmh factor, and juvenile

hor nonel@st kengthe of Heliothis virescens Additional elenents of the cassette
may i nclude enhancers_and. if genaom ¢ S US tural

gene, introns with f & EreKare stplaE%ond oF hgcﬁn S:e %%%? %‘Fﬁs é??reez&g%% addi tion
to a pronot edquarete wiich feftaequencaasiss ampamsls aVlien 1singul sdqednse canperaom a
transcription term nati.on.regi on downstream.of the structgral 1_Lgene to

provi de f or 38PFHR, st anddpiirenss segrencesare eeted ip 2 SAMPWSH SHOSFAYPRES obt ai ned

fromthe sapgRr@ifites #8 dbdignalIdDTHeCdssF,AUE B&Rete aliRYitlie pipah padmbteayare
different genes. 25 The particul ar expression vector used to transport the

genet i ¢l nf desismetedn Defaul progsars PRIameters¢sn bg 4ped, ey Alisrnalive pRiamelers CBARY of t he
conventiona r I q [ j ALV GeVerddfiéabeonet i ¢ cells
may be usedaesét%g{ﬁg'a%y%%g?%c?icgﬁ&%ri?sésaﬁgﬁpggg'F o?s incleg)(%re pl ag‘im' ds such as
pBR322 bas eifleptities fiordhe tesiSiyenpesTi2BLlye tarfhe fefesensn sequonces basse onyheteagraBuch as
GST and Lac2, E ie{sope tags can al so be added to 30 reconbi nant proteins to
provi de conVenrent methods of isolati on, e.g., c-nyc. Expression vectors
cont ai ni ng regul at or yA &c@nganissn fviralows Ldsarsgdliareinvincludmgefarance {opi seginleyt used
in eukaryoti¢c expression vectors, e.d.,.SV40 veciors,, papilloma .virpys

vect or s,Ea/an %6’58 Pi%@ﬁl&g@f@g%ﬁgpﬁt}ﬁn@gﬁﬁgﬁ %’E .thgt)frﬁg? CUREHBE Sty
eukaryoti c #eft2ors 600GIsusdE HHEGO thAVEA206) morp WAL ABout 100kdVieat 550 in

bacul ovi rus EESVE’ 27 1 4 SEP 200 WO Q1/68704 PCT/USA /0802 ar}.d any

ot her vect oMVhighasAUSHCLRBY B SRRt Lo T E?tnﬁ‘"sseﬂH%F@F°f Saﬁ”reé‘ﬂngﬁ‘ho of -the
SV40 early psfaRbRosia¥atted RS twB sOqIRh&ds ard BhitidlallplaliesaeiMetR6 et €7, Mari ne
manmary tunmor virus pronoter, Rous Sarcoma Virus g{@om)ter, pol yhedrin
pronot er, oplignmeal ofseanences for eompatisen fieavellviaomain Biesrte Qptispal shZmmai ey ot i ¢

cells. me r | ljef 1 cation
tch s 25 ny SoCPAES R QGmpliaiol TR BOVGATRELRIE th TG LopAB Rl of
di hydr of ol aSmithédWatersmn, Advt dpplalatieRy82 (i9gh), by thechomqiegysalignmenly st ens not

i nvol vi ng gene.. liflcatio re gl it gb i acul ovirus
vector in i ﬁ@g%@ggoeﬁl W%e?%\ﬂafl%‘ g‘ﬁmg%&%dg%l? Eéozcziggﬁ‘;r%g?g}eb&@n@g s%(ggl;opt he
direction OFf%ﬁQﬁPpﬁb&h&dfﬂmmnmtmqinTon Nexl, Alitc{jcbﬂq._ Uad ugH344AU($988), by
pronot ers. e elenents that ,are typically i ressi on vectors
al so i ncl udé°%?4t%‘b4r$d‘6‘ﬁlef1}?8?atlf”éﬁﬂ,ftt¥%ﬁ§_EPH%E‘,SQ@#P ,ﬁg_ﬁfggﬁ@éﬁﬁ%&f@g

anti bi oghc AEASTUARGE: WisdBBEiN GendtRk S6Hivae Patkapabdietics CHBputBAGRRAD, 575
reconbi nant plasm ds, and unique restriction sites in-nonessential regions
of the pl asfrigneedinl Yadisom dh.ar by neuehakigrmentiand ¥iseal dnipegtionfpee, ¢.8-

particul ar &ablhi Mloifeolsif hEHIEAAS MBS, GRATEN ol 1., B8, 199 §dp%fé|men€>)5'!y of the
many resistance genes known in the art are suitable. The prokaryotic
sequences are opti onall yrefeired exanpledf dlgnithm ey isdvitalle fordetermiyng pirednt t he

i [ f th y i . iof
L+ anst oct | ofciteradeiity bl SUAeE S he REAFERRFAERKT S0 8OORS00

insect cell lines that express large quantities of BCA-GPCR protein, which
are then purified using standard techniqU@s (see, e.g., Colley et al., f
Biol. Chem 264:-1761917622 (1989); Guide to Protein Purification, in

Met hods i n Enzynol ogy, vol. 182 (Deutscher, ed., 1990)). Transformation of
eukaryotic and prokaryotic cells are perforned according to standard
techni ques (see, e.g., Mrrison, J Bact. 132:349-351 25 (1977);

A N A . PN AT NSNS " 1 N




30"plasma vectors, viral vectors and any of the other well known nethods
for introducing cloned genonic DNA, CcDNA, synthetic DNA or otfgrgfrongian
genetic material into a host cell (see, e.g., Sanbrook et al., supra). It
is only negase@sYost Nat the particular genetic engineeringp@Pfp6RMLE Used be
capabl e of successfully introducing at | east one gene into the host cell
capabl e of expressing an BCA- GPCR 28 1.4 SEP 200 WD 01168704

PCT/ USOL/ 08@BxhAfe descritied i Aftsahabéfont, Mue tdoids Res. RABPBUFER(1OAT)snd dtselal | s

an - BCA. GocRe Gnrichich Bt s b tPsil e a Py, BLARE SR MRASEL IR B8 00 o,
identified khathali¢ paramdtérs dasciribed ndreiAGA-dERDRe ftrtdut sequanceridéntity focther nng or

reconbi nant BCA- GP can be ri.fied for .use in functi L, @SS :
Opt 1 onal |y, THIEGABR S DTS epelveR ot Pt o R Pne B oSt APy
BCA- GPCRs  apgbIRiy availdsle ﬂ@e%%sthé Netdmngesst fhlbechidegyenformatidd expr essi ng
naturally occurring BCA-GPCRs. Recanbi nant BCA-GPCRs. ar.e . U{ﬁl i ed, f xom any
10 sui t abl e (WhelevFacbigrmaikgry/bt s elaprta %ﬂ%vt‘éﬁé'itéﬁlﬁn“gﬁg%,_ €l I's or

i nsect cell §?%u§%5§%§ @’ééﬁg?ydeﬁﬁ dhbit YR rdsQf SRR WIth i@ qulsy delgierll, St andar d

t echni ques, Ing s Ive precipitation with such substances as
amoni um s ulwhidhesitherahateimocsatisfrsowg pagitive-valuethiproghetd scota T wienalignsd ¥ithand

ot hers (see, e Sco P i i.Li caki-on, i, NG : ctice
(1982): 0 S™opAPEihe SREERen P8 hifpthob Habich TP perdt 06 BRSRPBUNET 00,
et al ., 1ouptayd sobrotirdsisld ¢Altghols dily sepra).afihdse irdtigl inpightiorhbedhwardrhits eatisisnant

BCA GPCR is being.purified.  For e I roteins havi tabl i shed

mol ecul ar ad?f@é ?‘%ﬁ‘%ﬂ?tb%ﬁsﬁcgis tBﬁéE‘g%P@gss oftE "T’%I@‘SIE' '?Igl egﬁor%%&é_ CR Wth

- the appr opr iegfedddiif 8o, diRBtidReAowR et iR fudhe: e hefit hviab yuadiativdsiintenta

purification colum and then freed fromthe 20 col um_in ap‘ge ativel% pure
: y

form The f§e¥ecwrlninpiqased CHaYlaHigeAoEs o caloy e, ferpp ©SEIYTEF Py, an
BCA- GPCR co v | ' m@a Tl dhirtorei@hdd M SraysS> 0P ad i cat i on
of BCA- GPCRr %%%a?nﬁ?ée?%g%lbﬁg#tﬁggﬁlfg ecém;rbi nantgyrer ot el ns%r e jerpr essed by

t r ansf orifred (baeltesdore for misikaiphjing Tesidpss; glafays< 8); dfpr 4y f9i¢ 899PEICSS: & nsect

cel I's in | argg: QoL 5 ubt B SRt B bEuREAIRLS! FRAUGH bPMo Wik ! essi on

can be consti i've. er 1nduction wth TPTG1s a one exanple of an
i nduci bl e pracdiectioyst aitedGeldns thercemglativnalippoenidicory falls off inderaagith&edur es

inthe art. [Fresh or. frozen cell.s are : I i of.el

Protei ns ex &Pé%@%‘aa’flﬁ“‘f}h%“?‘é VP V%@%eocrum%?agg%%oﬁ ggggg?%gg? é%lg%l" (lth{r:?ct glsei on 30
bodi es") .. SesefnditionroTione of BorRgatitietsalirg redduemlighientat droine aid dBEBhEPCR

i ncl usi on bodi es. For exanpl e rification of i Si dies typically

i nvol veg0t h&equenses rsaghed. g@’ﬁﬁ%ﬁ%ﬂ%ﬁ%%ﬁ%ﬁ %‘ﬁﬁdggweﬁg%/on bodi es
by di srupti if926H pdedlof BRI allignmentd Th BYJA'SWN‘E?? i@ farudlebtitfel equentesp0 nM
TRI S/ HCL pHggr}ngw?%ﬁmPNcg&, Eslgn?\/lm c z? 1 mv T?g O.r(l M ATP, aqd 15?;1\/|
PVBF. The caises asulefralis p srordienstibeV) gideanexpsefatiorg(B) o 13,455,264 ardia sep 2004

WO 01/68704 5 é}ié%ﬂjc!f%&?s‘&aﬁ(%}; %Qﬁnﬂm'im@g&heﬁéei@%tge B%I%mbéﬁﬂ uded 439 a

Pol ytron (Brinknan | nstrunment)or sonicated o . t er nat e net hods of
| ysi ng bact afefmltar woappegtieof 3,tand expesiation (B lof 19, ang theRLQPYM63 seoring gatrix

Sanbr ook, et al . u i AUS e I SHPr . : imel usi on
bodi es ?ISe s(gﬁe%?@fdgfe ,H%n(f%{’)?éoﬁ' &gg'dq %4 ‘?&s%%tpgedﬁisqggﬁql S y%tiggg{gﬁ? ®F
centrifuged df60; expestatiann(Bof 8E M+AS N=udand sedmparisoPobbahggandsat f or med t he

i ncl usi on bodi es may n red, i lution or di.alysi;S..w ' tible
buffer. Suitable sol vgﬁlﬁﬁ@ Heerithiy, also §J°%9taﬁt?t}#lf"één?lis%m?fe‘ge?‘f“ﬁ%%bout
4 M to aboutpeByddh twb BEqRALAGscedd o) Radin saRGsthuGPHoc. Wat lidead BeurtSdasi s) , and
guani di ne hydrochl oride (from about 4 Mto, about 8 sol vents whi ch
are capabl e Yr5&BtXTBY ﬂ%’é}?g %%&Fé@ﬁ%@lﬁ%‘WﬁFW@dﬁQr&t@? ﬁgﬁﬂ‘ﬁ%@ﬁﬁ e SDS
(sodi um gpdegy Lra%gs{ sgﬁﬁmbzw fPO), GwiR&l Shoviéan IAABRIARITHRY RobMility 9 | N

this procedure e possibility of" irreversible denaturation of the
prot ei ns, acwhbichamagal tpjween|twe mueleoti AOEerFcis sequeapes would 69Uy by ghansgt hough
guani di ne hy L A& i 9 doRi Q&?lalat% bIERNESbe if fhb Smallest

denat urat i onlgﬁ{rg%gna‘{tﬁ% r re"%‘?%ﬁ%ﬁleéogﬁgi&r&gna ur a%rg%%ay eglccur 1u on renoval
(by di al ysi ssunf probabilityih @ comparison of the test nucleic acid to the reference nucleic acid is
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15dilution of the denaturant, allowi ng re-formation of imunol ogically
and/or biologically active protein. G her suitable buffers argq Akrcs?p/rmﬁ‘o
“those skilled in the art. The BCAGPCR is separated from ot her 'bacteri

proteins bywghpndaw d separation techniques, e.g., wth N pMfAs@@RINSE
resin. Alternatively, it is possible to purify the BCA- GPCR from bacteri a

20 periplasm After lysis of the bacteria, when the BCA-% ﬁgrted
into the peﬂ¢89ﬂa§ﬁb@i¥t0ﬁa@ﬂd@%\m¢€qmbéyleﬁsrféa-rb@oilb@ %I‘F’F‘émc’ﬁfrl?i F@H’lﬁ?s

bacteria can ?‘ﬁ coq! ated by cold osmotic shock in addition to other methods
known to sle inthe art. To isolate reconbinant proteins fromthe
periplasm the bacter Aabthertxampleof acwefil dlgurin iy BILESHin FILBBF|cEqaics the pel | et

i s resuspende n_a buff t r ells, 25

t he bacteri én"g?%le BT 551&812[@ n?'!hgg pé??/?efa‘t’&i Sg&%?ﬁ%glglﬁéj’g %r E&%}v%e coI d 5mv
MyS04 and kepirwise taagr%mems ﬂnahglwfrdaucmphnp end pnxtcmlt Zeqménc?hdﬂmtxes gt aimapb@[?lh
suspension is centrjfu an er ec ave e

r econbi nant H5F 8t dsneetsabgyingt {?IH% r@lﬁfgﬁh U ﬁo Bléeaggg%%iﬂ§ Fromthe
hﬁsf | pr ot telh rmEMP %&@raob%ghmaﬁ af the proefRiné sligpmenerhbthédoffeniz& Dookttleof

ski in the art

dard ch
puri fying B@AM@P@EQI é@ﬁéﬁﬁ&ﬁﬁ%ﬂ' g{hcélt"g%ﬁgﬁdls‘gﬁfr At %é‘tég'ﬁ mﬂ(iiuli%ﬁeé‘fn%&l@ﬁ

particul arl yy %m Tc%ﬂ]o@“sxﬂsbén%'(@sgpm{e@fe &R chf hligrodp Ba30L
fractlonatlon an se rat e many o he unhwant ed host ce prot ei ns . (or

pr ot ei nsl030 scq@anSEFaGBOf)ammm Eagmf BOPP oeiagtidgOIIREP wéﬁ Fhegrvliinle cel |

cul ture nedi f i {g@%g ferred salt
i s amoni umazi%ﬁng‘ﬁg]r&ggn%rrg%lg@ﬁp M{ﬁp{ atﬁ{&ﬁsgg? B%dt gg&e?ﬁ g}on 51gf fectively
reduci ng t hescquencsst profiuciag @ clustar dfitwo phgrtemscqu@noesuﬂ"m chustst &5 then altwnd to

precipitate on the basj their oub r I bic a
protein is, PREXIDIOE rleiageélﬁfq‘fefm‘?%"? ?1§1|Xd Setqggecggtfwgﬁﬁég%%m um
sul f at e concefichads @sligned by Risadle mai;snmlf therpa{rwukesdlgnidentgafsm inditidanil
ammonium sul fate to_a protejn solution e resul tant amoni um

sul f at e Poncsaiensss: Jﬁwuﬂéab@ém@éﬁt 1%*%@@ 8%?‘31668 PROGTSHY T AT
precipitate ath?ﬁm&%t TRYHo gﬂhﬂl@hﬁzwcld@{gﬁatﬁig%wﬁ'mqﬁé@@s Rid @i amotdeRN
es e

di scarded (u s the profein of i'nterest is hydrophobic) and ammpni um
sulfate is aamede@tcﬂetcherdwpe@rfwaneaﬁns QfFeqeRemOBINEREAN 3 bYClerigpHRS thr

precipitate ;&Qﬁ 2 p e er® Ublﬁérghﬁﬁh? Pl%'l%reﬂ&?&bﬁ’éﬂc@fs%ohﬁ;akﬁ@@oﬁx@f ek 1ized in

buffer and t Feds sa necessa hér through dialysis
or diafiltr aequmces@ Hetermiae Hmi@rqehmeqmeebglldgwtsmlﬂiﬂnﬁlillpydsmg therfetlewing, such

ld eth I t t ¢
L A
differenti algabsIPWMM’H&@thed@mhaﬂheﬁﬂC@tﬁqueﬂceamlmmwkagﬁeegsed to

isolated it from ei ns_of sing ultrafiltration
t hr ough rrenb‘fﬂégr‘l%‘é"?@%meﬁaé‘?‘éﬁg[g\@ ‘%‘?l;lge (ﬁgﬁ%@r{%ﬁeﬁ Am con or MIlipore
menbranes). As a fir StAin@RatiddBattonasisic Atidisequ@nées oupblypéptideesared t hr ough a
menbrane with a pore size that has a | guyer Iecu%%grqtéwgeﬁiif:ght cut-of f than

the ol ecul aubsantiphy idmticaids thatthepelyesptifs ence %dtbyt £didt ¢ he
ul trafiljq at; 1'rrﬂﬂmio§ogtl& RchsE fe%f:ﬁ\letvﬁﬁﬁtﬂe ﬁﬂﬁioﬁ&& rdscdRBRRAARe Ydlyikpaderol ecul ar

cut off greater than t | ecul ar wei ght of the protein of |interest. The
r econbi nant cpwcg@@lh)’thﬂ sdcopdmurieit pad, g dﬁqﬁéb??ebﬁ&"&n Ysnt BolyRRPtdE it yRicAllY The

filtrate can u%&g@ﬁ@%@%& 94 c%ﬂg'gglyée}qu S6£ & glcb%gl‘@!thgévo HALY differ

chr omat ogr ap% can a om other proteins on the
basis of it solybe pom;etvaﬁw fubstitutidrar @mpthhlymdmwmhhdltwy nuelaig agidfseguangest or

| igands. In addition | bodi r.ai sed nst ugat ed
to col um na?rFF@é%an&hley ’étmﬁf’&t tHhe tyg ni“ﬁ%‘iﬂ%ﬁﬁ éﬁp@ﬁ%ﬁflgﬁggﬂ met hods
are wel | 3¢kno¥ydh bothet ideRkfringddt c%dxﬂxori@%s&]@ﬂﬁbedlbelbw (Yiéealm%hﬁkndld:anbhﬂiat

chr omat ogr aphi ¢ t echni_.gues can be perfor med at anﬁ’at%ﬁ e and usin

equi pment  f r BYA BHEHC #Rid sesuences AR upsiantialiidentical SFE P HE] (@Pg’(‘? fyed 31
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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14SEP 2004 WD 01/ 68704 | munol ogi cal detection of BCA- GPCRs Pﬁgggp?m‘
1/08020 In addition to the detection.of BCA-GPCR genes and gen essi on
“using nucleic acid hybridization technol ogy, one can al so use i nmunoassays
to detect Rfefofddsdds, €.9., to identify cells such as cancegrggdiidgezol N

particul ar breast cancer cells, and variants of BCA-GPCRs. | mmunoassays can

be used to qualitativel émor quantitatively analyze BCA-GPCRs. A general

overvi ew of undss saingentdybridizatisnienedivens Vt‘h&ﬁﬂﬁésﬁm i prepgpt Mo FoRnlethe,
Ant i bodi es: ] ARt i bodi es to BCA-GPCRs 10
Met hods of rr)lﬁ’c‘) uci gtt%% ceNﬁ%@%h&&g%ﬁgﬁﬁN anti bodi es that react
specifically with BCATEPﬂRasea?smngﬂmmbmi)zatlhnsendbﬁomkrdf¢rs tncandidions undes ee,

e.g., Coliga Curr caols..in | au

upy a: Codl ARECRRT BALRPRRERON Buel BErRupR. ahtY) Rl fishagEe
1986); aspd Kﬁﬂbleract& Mﬂt& hebther MﬁME& Eﬁﬁng’bﬁﬁaoﬁ&fﬁoﬁﬂ&?@queﬁmedepbmtehmﬂues
i ncl ude anti bog epar Jon by selection of 15 antlg%réjgz roH1 brarl es
of recombi nAll Sﬁfﬂ el HieYmsi3Roes; LPRESF SSAUERGSS BYOrifize fRpqt ‘éaé
preparation hrghep@mpellaaﬂed ARNEk$RIVE Ghiaedd the iy bRdgites obﬁudlétﬁuﬂﬂiislf@nfdabbl ts
or mce (see, e.g., Huse et al., Science 246:1275-1281 (1989 Ward et al.
Nat ure 341: Sissensbecknigses) i Bighemisan andMalesulor Biology-iyBrdiegion tigh Nudleifi ¢ and

di t t
N o e
produce 1ant i(ER93) e Sempalty, Stripgént yorrdetmnts iaxeeselectedl ta@raborGR 0° weesbanﬁlee

nb t B
Goscr i bed ndveama meling pefi s btk SENEe o BREARL oS sh BT EE |

pr okaryot i c Tgdk g taﬁpﬁemferduh@aﬂ daﬁnmdeomasmbngtlr pH; &l mlslegmwcaitﬂayom)%cr i bed

above. Reco a |st ref erre 25 1 noge Qr th oduction
of monocl onz}fq‘ ‘8} E)Bf/@’ie ©S S0TeR 5‘85} q@?%zﬁywlﬁ%tg ga%ett ﬁ%qu C epagptl de
derived f rOfEl;ﬁl'ﬁBnﬁrﬁ%ﬁﬂs ﬁﬁfgéﬂ ls&rale@feedrewsemnn anddss; arrr,r,;gae/mrm@pmbmel er
protein can be used an |m*rungﬂ . Naturally, rrin ?éaréiirray al so be

used ei tiier ceppmitsad egnilibriysnt cStringent copdiiops U&ﬁ‘é‘it pseip ed into an
ani mal  capaby}f.d E{ratﬂfnqg [ ﬁﬁn%ﬁﬁdt@@%%&mﬁ' 151@@%)16&?1@%%&“%1 311070 vaivanal
anti bodi es may be generated, for_ subsequent usé in inmunoassays to
measure t he ign eAmgeMating (dredtesr éﬁltsbatoﬂﬁﬁﬂ‘t%% and phs|torepesafare inatlewoabes are
known to th t ALB/ C
m ce) or ragg&‘? ggr Sg& h&’.‘}e?&‘“‘eéc}%q? EO f Q«‘ﬁedtﬂ Z’ﬂ%ﬁtf}éi%lrt]gb (glft g?ag] arog1 g’(r:ﬁbue\%ant
such as Freyad., greatd thaas0 nuelastides)s Smrlgent donditiensinzaytalorbepchicvebwith tise

animal ' s i X to the i r ati nls 32. 14 SEP 2004
WO 01/ 6%90%/’ gg %gﬁ%ﬁ??é‘wsg%ﬂgﬁi%?f@f BPSEFEUISd det er mi ni ng
the titer ofhybﬁmatwnl, b Yodifivd dignabBisAt IsBERwo ’M‘hﬁmba-kgroupd ipa¢fetapslytii0gimesi t er s of
ant i body to_the i nmunogen are obta ned,. bl ]&%Js collected fromthe ani nal

and anti ser é)aglf%oﬁ}déﬁ’éﬂéﬁaﬁqﬂu rthﬁE‘P oy %fEf’g rigizalen eoRdInns CABRGAS o enri ch

for anti bodifggowRacbbdSoRankils, SRISHCS biki mrsﬁselr@emmgfat 4Es), bgdx seg19dar | ow &
Lane, supra). Monoclonal anti bodi es . may be obt ai nedgg%éggl ous techniques
I

fam liar to Ybdecubring as@5iG withavashin 0.8 SSE) 4nd Glip S & froman ani mal
i muni z with a desir {HM f Qs t h
a nyel oerr% cell (see Kcl)\ﬁ*1 %I%IGE gﬁéﬁlﬁtmégl?%%. gﬁﬁr%}%g wm yngfgﬁllg%))
Al ternative mttﬂbﬂbswﬁtlaIMIMmﬂuﬁfat polypartidenwhighi ghey ﬁaW@FWFt@W%ﬂD’t h

Epstein Barn_ Vi T8 i | known
hthe art. GSHSHY dRRRERNER R PR e b Pl il PRI 0
for product lxﬁmmimaamﬂbbdegeﬁsraqu&dn&tedemthegbns@cemdbr hlmychaasxbs,a;hé numlgiy f or

t he anti gen, f. Lhe ant | S rou such cells
may be enhar?(?g‘ﬁ tﬂé &é’ql‘YBHQ‘ZF e%f F‘?Vg’“u%}ﬁa@%‘% FOR! °HF OE¥?{EPH
peritonesny) cayddeyatdly s@nﬁ@fth?‘&ﬁcﬁia@roh@&ﬁdmd:@” ﬁdchﬂé Iaalybl\iﬁlzahondﬂe butfyr dfsol at e
DNA sequences whi ch encode_a monocl onal_.anti bod gﬁggdl ggq:rf r%gn;?lﬁ

t hereof by st% &rmagude, E)M\Napbrla(7§DSrabﬂ Rusagp 5@é11|1 B g 8
gener al prolgelu il 3P Rl Sgtoudl Tho¥elof Bidhafs il 24 Brdudly rdcd R0 -
Monocl onal Ies an yclon sera are collected and ered agai nst
the i rrrrunogetrhaqcniwtretme hybraimathmmwapndlﬁm@ can hpptikizeddo thvidf opRditienser

i nmunoassay W t nogen immobilized on a solid support. Typically,
pol ycl onal asﬁ{msera tr;rrrua titer of 104 or greater are selected and tested
for their cross reactivity agai nst non- BCA- GPCR proteins or even ot her

rel ated proteins fromother organisns, using a conpetitive binding

i mmunoassay. Specific polyclonal antisera and nonocl onal antibodies wll
usually bind with a Ka of at |east about 0.1 mM nore usually at |east 25
about 1 p.M optionally at |east about 0.1 pMor better, and optionally
0.01 wM or better Once BCA— GPCR specr f| c antr bodr es are avar I abI e,

™ 7 A NN NN N T 1 o I




1991). Moreover, the inmunoassays of the present invention can be perforned
in any of 30 several configurations, which are reviewed extensi velé in
" Enzyme | nmunoassay (Maggi o, ed., 1980) and Harl ow & Lane, 1skSER. 2083

SEP 2004 WQRPda%404 B. | mmunol ogi cal bi ndi ng assays PCT/ pSH#é286:30
BCA- GPCRs can é)e detected and/ or quanti f| ed usi ng any of a nunber of well

recogni zed i munol ogi cal bindi ng assaY (see, 9., US Patents 4, 366, 241;
4,376,110; 4,517, 288; “Authody g8fersitgg@)polypeptids @Wﬂ%éﬁam&éw&%ﬁ&"&l om

i nmunoassay 2370% il g%etdé}%grgugsﬂ s Hiekdof @a?%ﬁgﬁﬁcalﬁn&h@soﬁid%cdgﬁlz@id

Bi ol ogy, vo Asal , Basic a Cinical T'munol ogy (Stites
& Terr, eds anugEn hThelreco@sized. unmmgiobldgu geats ineinds thg keppsalpmbdaralphanunoassays)

typlcally use_an tiba S | | in or antigen
of choice (?Wﬁ’l&ﬂ ’ae?éﬁ%f‘n -%ﬁ%ﬁﬁ%)e%%élr%fl%é%ld‘geﬁs%o@%qﬁtﬁge t hereof). The
ant i body|5 I( eugmun@MbuthE%ﬁPﬁEf gi?n:gly:ndxe Lﬁ)ghmt ! dlmm:hrt bylasmiedcn‘s eahenb hanad orof 10
means we 0 se 0 [ in the ar scr.j be QVe.

I m‘runoassayg’n%\ggo PesRats &L ?S&‘@Sﬁi Phef e M e@ﬂg d@@?’folr &R 0)9 ‘ﬁvlﬁaguf%nd

| abel tt hlef cggm{eeme {n?mt;ﬁﬁ@mhﬁtbﬁss@gt[g@qm , 394, Ithtange%‘E gidpectleel i ng agelnt

may itse e one o0 e noieties conprisin ant | anti gen conpl ex.
Thﬁs the | abeling agéﬁ@xwalﬂémﬁupaggb‘é’&(ﬁ%& gﬁdﬁ“ﬁ@f‘\ib‘é’ﬁ %'F 3a Im;bel ed
anti - BCA- CP{dRqaRt,| 12 etrabmor fY dof] é)@?éfd' ofehy 1dehﬁ@a1 bﬁ&edﬂpagrpaﬁtedhtchamy dagna third

moi ety, such a secondary antib 23: t hat speC| fically binds 'to t he

ant i bodyBCAp&#’Emng)m‘%hgh( daloat dhidas)and one sayy'| chain/(@bad SPy0BaY The to
an | 000 s Gt SRR3R LSt RO LSy gy O e

proteins ca ulin constant regi ons,
such as pr oa¢idfiprimadlypespbasitile ﬁrrmugmj raevghitions e tesms haridbkleght elgpgm(Vy) These

roteins exhibit, trong no 0. no i.C activi.t pmunogl obul i n
(F:)onst ant re@?@ @as}%}ﬁay 3}%\@@5 r#ﬁ%&? t(a'g‘i e’:avg'céa}myﬁs%ﬁg\%?lyet aIg J.
I(rm‘un;)I) 131-1 I1481I 140%(15&?6%)&3;{151‘\‘@@,31& ér@#ﬁtﬁgm&hogﬁobhhgé bmwmimbeﬁaﬁwé’lBSQ 25ﬁ2

1985 The, | abel i ng agent c ified wth a detecta iety, suc
as bi ot itf, charaperaed %‘ﬁ‘é?“ﬁ PW%P@“@&Y«? HOI’SWE]BWW‘E’SIPFVI‘%deﬂh%g% as
streptavi di @xalﬁ)lg%febﬁhﬁ _%gts Q@&xﬁ%é?h&oﬂ%@dlblﬁﬁd@mﬁcag&l ih i 1EMeE leSioh h®se

skilled in the art roughout the assays, incubation and/ or washing

st eps may b@rqdel@mFGﬁsz aflinesr o Bethwhishrifpalbis iadighishaimgaued fo Viiiid Byt i on st eps.
f S
can vary Ir QEQSU t % ﬁ ?ﬁ&ﬁ’(@ﬁ&%&é h uﬁ&’éx”n%ld &%&@ﬂ@{d Bi‘ezﬁd’ tﬁé‘lié@l?i'dé

m nutes to ours e incubation time will depend upon
the assay f dmkmge in awthxwrrpgmmlthméaycﬁonssﬂtmg thoif(ab)a rdue«vrtm@tandiab’ mepQingrhe

i ke. al | he assays w | |. e ure,

al t hou;ﬁ'8 b %%noé%%&%?feé‘ga&%go it gnggﬁ%gf”tﬂggpég OQl[(ug Fén%gﬁc'?{gés 10Cto
]flOC 34 14miz“in?olB@0@Pfa\iEdgBﬂ&&?MSP@VhﬂB@Md&S@ﬁboﬂyrﬁrlvagmnmmareédeﬁaechﬁlsay

or mat s Immnoas s,.for, detecti - GP | n s £s. e .either
conpet i tive ‘GRSQ g%cﬂ‘&f‘é??‘%? tﬁ&%ﬁ‘%@t ?%é@?ﬁ@%%&&@% L ssays in
whi ch the amgﬂltent@fma@melsgﬁnemd% nB%d ditheNERECE Ggor by using reosbRaAEINA
"sandwi ch" assay, for exanple, 5 the anti-BCA-GCR, ant| bodi es can be bound

directly to naethdgiology s Tbys, thertermpantipReis #s perdyrersin alsprirabides zaibodyiragments
| mobi | i; d el ﬂ&ﬂc@&%%&?@%ﬂﬁ@o%l%dﬁﬁ ot else b%tﬁé!&e&@éhoﬁﬁ@' e.
t I ze

The BCA CR I'S I's then bound by a labeling a ent such as
a second BCAsiBRGRombinanb BN Aboethpdnjogied (aigelsing ahainy P\"/@P?e i cd s BIEd

anti body ma C t |t r beledthlrd
ant i body sp %&S@j%%enst( bdigé ffﬁlye S&Sé&meugg rom e second

anti body is derjved. TFoepsparatinh ofnndxhclpdal@npollyoldya1|astlb94mwscam lycmwefl ed
with a detect abI e I et such ,as bio \ i.ch,,anot

speci fical | H}%@Iﬁyﬁ? b?;P?eBﬁfeﬁvf &t OﬂF{)&WFIBEN Wife %5%&%0492?%’%3{ y.
Conpet i tjpve Iﬁé‘z@@ﬂetfal@rmﬁzo@yulad@ t(1983\)'€Ccﬂ6 824l S pp.L 17e9 GimMovio cloina BCA- ]SEPCR
presentlntesarrpelsrreaure indir as nt of a
known, added’”{”@%f&é%g n %53} af@iﬂn)éﬁﬁ%fﬁ’g&@ OA}&&@?“‘;E 1%1#‘

anti - BCA- @%usmlééwig ﬁ%yenw%&“ijMb Gg@@ RpResaRtibbdicsto Pkptiddsn One

conpetitive assay, known anount ’of CR is added to a sanple and the
sampl e is t Iegrhis WF&%QIEGAW W@WF%GEW@W@NS{HS such as other mammals, may

be used to express humanized antibodies. Alternatively, phage display technology can be

21



20 specifically binds to the BCA-GPCR The anount of exogen ﬁ?’
bound to the antibody is inversely proportional to the conce on of

" BCA-GPCR present in the sanple. In a particularly preferred enbodi nent, the
anti body i syhyRRLd i zed on a solid substrate. The anount eLrRslydsifeR bound
fo the antibody may be determ ned either by rreasurl ng the amount of

BCA- GPCR present in a BCA-GPCR/ anti body conpl ex, or 25 al ternatl vely by
measuri ng t hisedteoidentify antibodies ﬁﬂd\bﬂfﬂﬁ@éﬂ‘b]?@( thatigpeciiically bndiie of

BCA- GPCR nay, Yo P11 %@ﬁ!; Rk hapt en
i nhibition gg%ﬁt;ﬁfa‘é&%h?&? e%’r er re eggrrpet .’??&‘g’%g@m@ this égéay t he
known BCA- Gma;eckmlagyﬁ@b]?ﬂrwém%ﬁ))a solid substrate. A known anount of
anti - BCA- GPCR ant i body .added I n
contacted with 30 the ‘t nHOBITS %h %}CA?@D%% %Iél%‘faégn%%ﬂ}wﬁﬁﬂg% A%B%E%DCR
anti body &o%@ohmrm@mmﬁecmmbﬂedmammga so rthva tieedntiggnrbipbng | onal

to the amount, of B present in the sa e.
i mobi | i zed HH( *B@g@rﬁ@?n)dé ligkaddp £ SENSAR o %@%Fﬁtﬁéﬁﬁ?fﬁ%aﬁ%%ﬁfzed
fraction of RAtidRCAN/0PEpdchs, d‘rraﬁ%hth@l} di’ffer%ﬁt@n@l&hﬂ@ﬂﬂhth bvebrs MeWRkdpRrties to

solution. Detection may be direct where the antibody is |abeled or jindirect
by 35 14 Shpchigsrcwsiwiyeyow peymedesindmopons, goveh bk ing Sodr Pon of a
| abel ed i | {1 ioh REASIS istaRelelSrepiatdiRR d¥crARgSHORE 4 PRRbRDOVE.
Cross-react |et§/1|¥t %ﬁ%de ﬁ &jatl onc'}sht?rrl?runlosaasgae’s e?ln t he ccorrpetl tive binding
format cHh aﬂegmnlhevmgedlﬂfelcnt@r@1@1?(19&@1@?1%}13?159& erm nations. For exanple, a

protein at |east partiglly,e d ¥ be

i mmobi lized to a soli u [t)lorﬁgﬂ %?C ela%ts %%%&&%&tﬁod& a‘gﬁxseﬁtgﬁﬁ
horol ogs) arspeeitidslty hindd dyolgrptide ¢ncadeddbyraodB @AGRCRogend) ¢clNAfortehe anti sera
to the inmobilized agttli%{e . The ability of the added proteins to conpete
for binding BP5IMELG ANt sera to the i mobilized protein is conpared to

the ability of BCA- Gac'ffﬁ:t&ﬁﬁﬂdﬂﬂmba’ssﬁﬁ%Mﬁatt&esﬁxarﬂbo&yﬁo@pmbﬁnlﬁye with
itself. The per cent crossreactivity f ?egz%a rot ei ns |é§§al cul at ed,

usi ng st Bhdabigd amprtigent 1B EMYINISRY A %es"ftsﬂ%%ﬁ
crossreacti Vq_xrogeﬂi’estd}'a St ahfitod ?‘i'&'ﬁgla’&r AR, '%ﬁd/bf giadnoheusigahe sel ected

and pool ed. i bodi es are optionally renoved fromthe

t
pool ed antisera E;Oi; '{hﬂmeac I gg@@ﬁlﬁﬁﬂb’r{omeﬂwﬁvﬁ@ biadre do ebalibedy ed prot ei ns,
e.g., dist an";‘ijXmﬁgallg' égxdsc?e%ﬂ%l@q%m%{a&a&m%b\%ﬂ&pﬁg&rﬁrggtsCﬁ?}hﬁgl g@nt i sera

are then used*rn a ng 1| nmindassay as above to
conpare a sepey&de,peﬁatsetorabmdmmgmnohdlabm deteriiaps vaofthepiesdnee of thpptojeiniphi ¢

vari ant a ro CR of SEQ
(B Nos: 220 4" S peteigacipus popuigHi ol PSHRAG pRieCb Bloisty 1, whg el
proteins ar euﬁﬁﬁnﬁba@ﬁﬂ;@&!ﬁﬁh&is the Wpadified antiieodids bumhoarpartmulaopmtmdtlbisetxmmunt
of each protein required to inhibit 509% of 1he bindi of the antisera to

t he i rmobi | i ¥&8s ﬁ'regf“é‘lgﬁo‘lné aa%a%p%s%gantqaﬁypwg pﬁgqt aﬂ?@“%@@@’ﬁﬂ protein
required to pRbdiky ﬂres'éﬁi’/mqﬁe %eblﬁc bB&ietth an adfibody Bgertshich conBitiohs of t he
protein encoded by SEQ m NOS or 8 that .is requi rﬁd to jnhibit 50%

of bi ndi ng, meﬁemlﬁe aeeetem@lyﬁraéﬁéiehcqe% fog dts gpgeifiopy ferpaelar?l? Yrgtem; K4t o t he

pol ycl on t CRTEPOREAN tlsbi8ttefRS QY
formats %‘%&stern ??ggﬁl ?)?n\?ruﬁ{r?ogﬁg IQIS Oaﬁgﬁﬁ?&ed to detect ar% gwgntl fy

t he presenceocbfhinR@ly @@ql}fpl@mbam@mﬂib&ethame spesifieallyirempraseacive yite S1pr i ses
t 3 b
o ecul ar woPGRy PR R i ohor BRtcil, SEBERE PO RO R dtdfs ol ang,

support, (suslbelesofahe BCAGRCRU Il“hseelfactidnenay bae actdemﬂ By Slﬂ:&aqtmgroudmtibvéltes zed
nyl on fllter

and i ncuhat .t he antlbodle
speci fical | yh’dfﬂds%“’ %‘«éeg‘h@;}% Cﬁdﬁ“%tf RS 38 "%sm y bi nd
to the Bgh- CRedd t68elbdt ansbddidd sgéwmnp 1mﬂﬂﬁ&€ao@1ﬂé b@m(ilrﬁﬁldﬁ&! hmdu Factl
| abel ed or alternatively na e 36 14 SEP 2004 WO %@?4 qg/ USOl/ 08020
subsequent | y crsepleselid ﬂg%ﬁﬁﬂ%ép@dn%ﬁﬁ%@&r@%m{e&’ pped tq
anti - mouse agsdbadie it BitbadPE Gl aGREY (l%o t Baflb® sADkde; B dRGR

ant i bodi es. er assay formats 1nclu sohe | mmunoassays (LIA), which
use |i posorreialzwgrognéﬂmud B93H, fgped«rsmntlmfe@mueeasw fgrmata ard esditions thahd
rel ease enca u 0e=14 F@Er%gi gmq,re then
detected acc %#%S%gtég‘%tgn;gar%’%‘f‘@%ﬁm (lqluoergé('?] ;gg)el\}gﬁr oe§ggpé;c S

Prod. Rev. 5:34-41 (1986)). Reduction of non- speci fic binding




One of skill in the art will appreciate that it is often desirable to
mnimze 10 non-specific binding in i munoassays. Parti cul qu § %re t he
"assay involves an antigen or anti body i mobilized on a soli d’ 33 ate it
i s desirabl } nim ze the anmpunt of non-specific bindi

substrate. ‘ﬁ%gﬁ%% reduci ng such non-specific binding ar gg\xe}[{gf’lt’({%ﬁzc?m to
those of skill in the art. Typically, this technique involves coati n%; t he
substrat e wiredetion pilbbeitieastise trokgrowid sigml of neissand imone gpically Bioe than 10

conposi tion as, 15 bovi n er ' %@3 C ed mlls,
and gel ati nst%igézgﬁ“a% Vﬁﬁfg&&&-ﬁ%°8‘t§g}}’2‘$%§ rﬁﬂp{ < eP%ng@o%C%re erred.

Label s ;I'htzaomtmwgué.g]g frblﬁtspbciﬂdf spteieenichla lmt,gmmsg qnhméiail,rcan hlso h.sm_;k;@ no}t a
critica spect of the inventiop, as long.as,it. does icantly
interfere w@ﬁ"ﬁﬁé al9ye cHY FOIRGRG oM M@O‘Pﬁ%&gﬁﬁ%{?&%}e %ﬁﬁ%‘@@gﬁgﬁ%y The
det ect ablse ghemBr §RGePEe any material having a detectable physical or

chem cal property. Such detectable | abels have been wel | deyel ?ped i.n the

field of i mmunoassays Thaahrasn' sglerfasielyi assqpirdes vy teigrdp tesabilly o ?\F‘é‘ﬂ?}ﬁ

met hods can g @PBliddely by biiz@! RPNt YEAine abol BT theuti Y O a SntfbRL
conposition et ect a% e by spectroscopic, photochem cal, biochenical,

i munocheni daf‘selestizsely (orcpecifieqbly) biad tos proteimias d¢fingd abave. Useful | abels in the
present invention include magnetic beads (e.g., DYNABEADS~-M, fl uorescent
dyes (e.g., fluorescein isothiocyanate, Texas red, rhodam ne, and the
like), r@di dselatibs of Budleic adili endoditlz BES,GPGRs or 32P), enzynes (e.g., horse
radi sh peroxi dase, ~ a:‘é i ne ’phos ,hatgf{& anz gt hers commonly used in an

ELI SA), and 30 col ori nera] egar@nay ANA@e8ds oi dal gol d or col ored gl ass
or plbasti c lbegdz_ (e-gl-'l‘,m&ﬁ{'é_yfﬁgﬁ&ﬁﬁﬁfnfdﬁkiﬁ@fe@lﬁgdl@@mgk@b&%fredomblr;anﬂ'ﬂe | abel
may be coupled directly or indirectly to the desired caonponent t he assay
accor di ng tcﬁeﬁf@t%owlﬁ}v{qﬂs discdnaing the GW@“&W&O%O '%Eilb%‘fségy%%g‘,"?“élew de
variety of |ghelSol B DEIeety ClnliY, 4 2805RRIS BlaRfiall(BRELd. YO8 EerON
sensitivity required. 37 \/\0’_01/"6%704 D B T LSonT ban b ase of
conj ugatiSon Gerelrorsfercwddapresionst 4brbaratpry Maunal EHSM:nd Lyaientlyofocols in

i nstrunent at . di o) I Sl O Non-radi oactive | abels are often
attached by yﬁ%ﬁ@?&%@iﬁ%.ﬁ&&lﬁg?gﬁ%f {%94P)|' gand nol ecule (e.g., biotin) is
coval ently bound to t Rernudleic adids, sitbeare giyamth difherkilobasts (fty oaheseipeairs

ol ecul es (e,q.,streptavidin) .nolecule, which is .either inherent

dot ect abl e dPBk HEEFEH F%‘ %Eﬁn “tVBA §°‘Eiag?1r8f° %’?%Vlar‘r‘i‘ﬁ% %@ﬁicﬁl‘smgwéegs?séckﬂx‘é‘m e
enzynme, a flgeqiasednicldesnds, oefrom publishbEDNASEIeses Hor putgias) Bites Aibgivengands
and their targéet can be used in any, suitable gonhination w.th g i bodi es
that recynipiladalionpiide) oppmins agiddBNdICANIOBSHF EECPhEFS AR BYRLg trom g°

ant i - BCA- GPClfectioBhdrBsis, TRINE §ddL &R e pidtaisS RomQiefiOd dtfiab acid dedueaddsyortffonsi gnal
generating conpounds, e.g., by conjugation with an enzyne or fl uorophore.
Enzymes of iBibdpkedipreisinisggienacsy | | _primarily be hydrol ases, particularly
phosphat ases, _est er as e aado dleom (e it coRimerhitDlvaRRSe citbd dieticallyy

per oxi dases. Fl uorescent” conpounds I nclude uoréscein and its derivatives,
rhodani ne ansynihesizefeaccominipite he salid plydse phosphothintdite driester aeghodifiyst described

Chem | umj nesg 0 i.n C ferdq .

2 3 i Pyt ot e ST At Thfed o 71453092 (1051), noine o aptomated

| abel i ng or singreikzerpisodbsaibed iisYah Pevartdrat. ahpyudidc deids Res d8:.605B616%t ent No.
4,391, 904. f detecting | abels. are well known to thos f.skill.in
the art. Th B@,gg‘?)o%“é‘gﬁﬂﬁné{fo apgleptides ps effltlhlegnaélv? 53?’%55‘?‘7 %Fi e@&%@iiforeﬁ%ssans
for detecti o tyalidtéxcBande FITIMAY debd@ibied® i Bésdh & RednighntiCrHgomptsel 714, as i n
aut or adi ogra?hg. Where the label is a fluorescent |abel, it may be detected
by exciting 1883X% | uor ochrome with the appropri ate wavel ength of I|ight and
detectingthe resulti nﬁleféegl%eésﬁﬂéapnéﬁwgﬂenéd HQAOSEONCH JHBNCIBRiddebMABLd
visual ly, by neans of photographic film by the use of electronic detectors
such as char ywifisdafireeioning being, e(Eodimghayy tepripatinmmethed fos sequspeing dauble-ke.
Simlarly, e i I y.1b i roviding the appropriate
substrat es f%?%tggaek% ga?ﬁeoq?ﬁ%}ﬁag?teaét i@;ﬁ’g"e% '%1 ?éejglt?m)?ng reacti on product.
Finally sinple colorinmetric | abels nmay be detected sinply by observing the
col or associated with the |abel. Thus, in various dipstick assays,

conj ugated gold often appears pink, while various conjugated beads appear
the color of the bead. 30 Sone assay formats do not require the use of

| abel ed conponents. For instance, aggl ut i43at i on assays can be used to
detect the presence of the target antibodies. In this case, antigen-coated
particles are agglutinated by sanples conprising the target antibodies. In
this format, none of the conponents need be | abel ed and the presence of the
target antibody is detected by sinple visual inspection. 38 14 SEP 2004
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5 coupl ed receptors that participate in signal transduction and are
associated with a region anplified in breast cancer cells., The activity of

" BCA- GPCR pol ypepti des can be assessed using a variety of i hdvSER @WARG i n

Vi vo assaysywhQAeper M ne functional, chemnical, and physi C%'cﬁfsﬁﬁé%%%y e.g.,
measuring l1gand binding (e.g., radioactive |igand binding), secon
nmessengers (e.g., cCAMP, cGW, IP3, DAG or Ca2~, ion flux, phosphorylation
10 level s, transcri ptiBo€loringehodsdon the isalesiar of euclaotidetequensatienchdng i ke.

Furt her mra@%ﬁgsays can be used to test for inhibitors and activators

of an BCA- . ul ators can also be genetically altered versions of an
BCA- GPCR.  Scr eeni ng ads ggreraf the hecléinead séqoencas encoding RGA-GPERsiang radeeldil at or s

t hat can be used as.therapeutic co . j i £S 10O - d

ant agont st s BRI EERERPUPRet o st taRARIER ERrbRi LA iR PV
oneor vat 1 vely oa L] a8 var st 1 her ol Aer nat L vel v L he. BCA GBCR of t he
assay wi | | beEaBHGloRsde PREIeSa Fon Ruample %%@i’f%_ﬁaewe%% & HPIGIREPgied Tom
subsequence RaMhAGaPicIc 25 (heRGHI VP CONIAY BBfatiky by isBridfziMdaPitd a BucléiE adid
CGenerally, the amino acid sequence identity will be at |east 70%

. b 0
optional ly aprobeslsegsmpe ofwhiph pavhel derives frgra S8Q BUNOS ok, 3Gheof dnaritaple ¢ he
pol ypepti de @l dhfrRARN B APCORRAI 28 ANIOURILR ifflatd]inBiGhe, @3CRreattich as an
extracel | ul ar lélomau n, transnenbrane donain, cytoplasm c donmain, |igand
bi ndi ng Wbne¢angerselin, notmad pestateapitbeliationiisi placentet onvestisi t e, and the |ike.
Ei t her an BCA- GPCR or L . i :
het er ol ogous protein t%n@l?té%b@n%@%ﬁ ﬁé?ggggﬁﬁféﬁﬁ?%lg‘ggé?Sﬁhttﬂéﬁglé%%}g
descri bed hejselate. BQA-CHERhwdl €t scidd fBUPNACGRMAL iThe tiygenemtd pibers enoiimg

BCA- GPCR pol yp i des as described above, either r nmbi nant urally
occurring. T%@?@foa‘ﬂ%s ﬁn@aﬁcgéeqtgeg?egtc%gds%%qseg E‘bﬁnﬁ}%é SeBtepce g@rﬁ@é’s ed ina
menbrane der GpeR: ISROMPANOREI-16 Q¥R @S TREkfdnfachi & DYekstr, POR Ppinpi Al , ei ther
reconmbi nant or naturally occurring. For exanple, breast cancer cel]l

normal pHost baberapmiMenica(199e)1 $hesppamerican be Bindi a8+ fosasmplity gigher figfulor med
cells, or me %‘tﬂ@&gxeﬁ&rbrti?ré&%one Madydraitiu@Brel Sudiestices WG npRQisaf tot he i n
vitro or i~a vivo assays described herein. Signal transduction can also be
exam ned in sareen@ nnizhalisgl libngrg ferfull-dength BEAt@GRsact i ons, using a chineric
nol ecul e such as an e gr r | tor t Lnked to
a het erol ogous si gnal )ﬁécﬁg%%%@%ﬂggﬁng%@f’%gs g&%@e@éf@%ﬁﬁ? i(iakxt Eaetg:éelf;&lkul ar
domai n coval Hinttigs usingleatibddiestas prabes réuvk pbiyaloralam dhonocl8eal antiliodicSEm BO04 WO

01/ 68704, PCT/ USO1/.08020 cyt opl i 6+ dona f receptor. GCene

anpl i fi c&ti offSEAHs TS SB&B?@ME POt gr?r[?rr * |i gand- bi ndi ng domai ns of
the protein of inter e%?&&ﬁ?@l@gbﬂ?ﬁﬂrﬂh& Mﬁhﬂit@,ddllles,gh&hit&spﬁcieshbhldlogkd’tae
reactions to assay f.or )igan i ndi i gand.bindj ng t - PCR,, a
domai n, or cHESES Lbllbb’tdé Fﬁag@r?ng%‘{l'g%p%ﬁe_é ’i‘i‘f‘i '&?f}g ﬁgﬁg%ﬁ%}@?m_
nmenbrane, at 3¢ pRbed, andolsfdnbéledf¥dSndet StriAgdnt RyidIAANGH S3tRitiond) byl sBre¢RiniCl es.
Bi ndi ng of a nodul ator can_be tested usjing, e.g., changes in spectroscopic
char act er i st librgrigse. flternptivedy, expression libsasiss eandiscised tocdene BleAt and

hydr odynagn cgfa.. g@&.} 6 DL Rt | AudRididdsYbPiaRehLi es.
Recept or?gg p]rggtg EIQ%CF%ES r aé?}i“ggs cahagﬁi%g%dgntg%g%ﬁneﬁm Fogtrsy_ebgarrpl e, I O

bi ndi ng of t txpressglmnmilogstivntunelogzekpwish antiseiates prrfiehandibpdissmadragagstpt or

can be exam ) exanpl.e. _in the absence qf P } row il |ead
Co the for mPronoBERe GRS rh il ot S G dind B e BOATTRCK oI | )
with the receptor. ThiBomakgd eDNAdibrdre, dheiskaildchdose asonacd thatys rith indyCA- as
not ed above. h assay n .be nodified search for _inhibitars, .,Add an
act i vat or toc‘ﬁ#g{ Wg@é’ptsﬁ}e %‘gﬁ‘\é& ﬁPBP@fiﬁ“%‘%d{’ﬁé ‘ﬁ%éﬁ?@seﬁmﬁgﬁ?as?’g}%ﬁeﬁ a
tight coppl einto 2PoinBRANISEERE Anfl GhndfévhddIhioQI Scdybih@kbsd Gordirophightagi at i on of
the receptorG protein conplex. In the presence of GIP, release of the al pha

subuni t of tﬁ%e@‘ftﬁr%‘@éﬂqm&@ﬁ?tb%fﬁwngw@%PWQPN%HWF%geg’Q}IveS as a
criterion of yack] %ad QN GubldVy, BSkAL 6525269160 (193d); GaBibSdkl o alli dubrd; N tur N
alter the properties 6f downstream effectors such as proteins, enzynes, and
channel s. Théusitgbefiad, eupaapl es are 20 the activation of cGW '
phosphodi esterase by transducin in the visual system adenylate cycl ase by
the stimulatory G protein, phospholipase C by Gg and ot her cognate G
proteins, and nodul ati on of diverse channels by G and other G proteins.
Downst r eam consequences can al so be exam“ted such as generation of diacyl

gl ycerol and I P3 by phospholipase C, and in turn, for cal ciumnobilization
by IP3. 25 Activated GPCR receptors becone substrates for kinases that
phosphorylate the C-terminal tail of the receptor (and possibly other sites
as well). Thus, activators will pronote the transfer of 32P from

o T~ 2 a2 1 o o
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can be neasured by exam ning any of the paraneters described above. Any
_sui tabl e physiological change that affects GPCR activity ngégﬁp dto
assess the influence of a 25 test conpound on the pol ypepti of "this
invention. Whensshdye functional consequences are deternm nedcygisaighshot act
cells or animals, one can also neasure a variety of effects such as

transmtter rel ease, hornone rel ease, transcriptional changes to both known
and uncharacterized gBers genomiy sy, the DIVA issirecied Homtey tissue akaifiess in cel |

econd moss SRRl Bt Qb MnRlicRtl ARARNAS AT RoapaRGRobR It R L e

G protei n cdhpliagmers epitbersseparated by grdidnbcentrifigation flovnaraldsividisiees erd ae

vol tage sensitive S to report receptor ~activity. S m ni ng
notivi'ty of camepRtthelPiopEas kB ERbR 15s i wf PRt AERTL " OO0
ot her G pr obgid) Rauipbient siRgpienialasedbePdguy Bylnidigsn b decrlpdtin Bleston &
assess activity of 41 14 SEP é%m 03]1/ 38&(24. PCT/ US%/ 08020 tested
conpounds. MR#vissscigree18e: 1504 ( y')hgé%ﬂ’ YRR ORI R AH AU S BFRea Y goni st s,
ant agoni st s)qescriBaN B rubSeinh® ol 8L, M. UBRBE SENUSASTZ3YOPIFEI L 9T5)Merbr ane
voltage will be nonitored using an ion sensitive or nenbrane vo]tage

f1 uorescent indi cat or Anraktemative methgd ofiselaiipa BEATGRLCR andric pgids At ors and
vol t age pro ; fos[y/{?l‘ﬂ : i [ ; gyl ar

Pr obes 1997%%0%%9 o?éj@fgrg%ét’ efn gﬁ%g@g&?@éﬁgb ? glrngl,sse‘g?g%plsl?ﬁaé%o

G prot eilfs RNA onBNGaithpiatel(sGalleS. Patentyd,683385 aund 4,683,209 A¢Rofrotasolstd (W ki e
et al., Proc. .Nat' cad. Z,. A 88.. 9-10 pr om scuous
G proteins a z%g/éoé%ﬁé\cm%rg&d?% P gcath\J'/lg &’eﬁg‘&%g’g‘ﬁﬁ&r 2%3:0% (]%\? gsﬁl%%s % ?g%;l

t ransduct i opopmidnavayhaih Redettore(ROR)@ad igase chan réhotide@€R)@an be useddo amplify

typically initjates subseque I cel.lul ag ev , 0 E. I ncreases.in
second messdNgracd seguesse @CW Sr‘{é'ie‘ééa}'sé%mi“ﬁé}ﬁéc%?m%wgfoﬁ gdiogye
cal ci um i ongihrAfel bV AYNAN;HRArieR 0 MR géaePit®blioRudledtide£ehn R BigAsdSIo AtpliBt at es t he
formati on of inositol triphosphate (1P3) thr oughrﬁphosph,ol,l pase C-nedi ated

\

hydr ol ydiSs GHCAsiERéhaemelpes wing the Fequesiief payiledhrrel RestricienFilogddeasqs- 21
(1984)) . | PRichdbab e bl bttt BeinicAl 93 fnePhso b kebohid dte i v ci um
i on stores. 1lt us, a change i1 n cytoplasmc ‘calciumion |evels, or a change
in second neswdifigaion|meathods reaycdisodis usefll, derrexpaiplgstodlans nyslsicasidseguesees n
coupl ed recept.ar . function I r i . r i :
receptors nggatg%? %f §1Io:té§%srt8§§eeg§ rgytgﬁﬁggdlﬁggucgéfg?g%mﬁllg\%g% @- ogéswfg} ?%%cl?ln of
cont ri but i onthé presantbodFBCALtGRCRIchedding mRdIAcin phpsiologisalsampleat foomuabdic acid

channel s, in which case i} may be si rabl |, t not ..20 nece ry to
conduct QucHedensye 9t °rc°<if‘?,riplﬁ‘\ﬂl2r°1s?se Bt ?Ig?lfeﬁegﬁty P@?ﬂgﬁweagﬁ%’bfa@ngrﬁ%%é%e% th a
chel ating agesm agaiédd gabs anBtidned Mitdlarbipphguiatetvetiorior escence response
resulting fromcal ciumrel ease, fr i nhternal stores. h ssays can

i nvol ve determining t (EPGEXRTGHAR %gd“sébg F%“_%ﬁ‘? ﬁ%f‘na\%ﬁfﬁ%&i‘eﬁﬁvﬁe@d, resul t
in a change ygwhheine@¥ct g9 teveRtt dfRlibtibRdndelificatibnd e NASBolatlorof to@D CAMP
or cGW, by activating or inhibiti ngindownst ream ef fectors such as adenyl ate

cycl ase. Thet¥Agr polyyk| R Annerthsst blaingedas blotting, tasamhypddizatiog, RNasgy

phot or e t ; ; diha

Por meab 5 1 e, SRARADAMIC R A n VRS BRI o o g,
Al t enhof en edensity. gligenadeotiaahalysc mdinoRigy.(c.bl, SereCIEppsa8ed®identifpo1) and

Dhallan et al., Nature 347:184-187 {1990 | n..cases where 30 activatjon of
the recept o?h"in&l‘ﬂﬂstagdipﬂg'gmﬂ%lﬁ? 8%&%“%%%%?%5 ?ﬂfﬁ? ByPRen- |1‘8\‘Pe"|°§?e Vlv%erﬁg%? be
preferabl e tRQnPRWRIde 18kl Srellka@ Y nolhatiscasts; tRR2en berigedadttl ul ar cyclic
nucl eotide levels, e.g., forskolin, prior to adding a_receptor-activating

conpound t o GensCh™ as 3 diagnpstietoohip detostingthe discasgiina biplegicH sapaplesee £8-he

made b -t ckipn h - W 0
01/ 68 7%4@0‘?&1@@6@ Sgd“?r‘?c%é i ﬁ%"'-afe?’fé f%eg Eﬁ%&%&%@ﬁéﬁ?gﬁ&é ﬁ“s’r’a‘% ,
GPCR phosphalMad &: 36 INA ¥ ciudisony etanly doelpBivchdne 284:118-d06 81995 Lockhnant &

receptors, scarific ,acetyl L, i ept ors pas # QI

ser ot oni n rg}ée b éo,te%(ﬂ’aﬁtlﬁel%:??‘l}éw(l\%ﬁ@cﬁ}ng\%agﬁpcgéﬁg \72’?%5?&?3%&4?% change
in cyclic nugbed)t Heeialeealg Ncleic Adids Rest DRISESHA866111998% enbodi ment, changes in
intracel lular cAMP or cAvlP can be neasured using i nmunoassays. The net hod
described in Ofermanns & Sinmon, J. Biol. Chern. 270:15175-15180 (1995) may
be used to detemne the | evel of cAWP. Al so, the nethod described in

Fel |l ey-Bosco et al., Am J. Resp. Cell a Mol . Biol. 11:159-164 (1994) may
be used to determne the |level of cAvIP. Further, an assay kit for
measuring 10 cAWMP and/or cGW is described in U S. Patent 4,115,538, herein
i ncorporated by reference. In another enbodi ment, phosphatidyl inositol (Pn
hydrol ysis can be anal yzed according to U S. Patent 5,436,128, herein

- o, Y o o o B o




20 -calculating the ratio of cpmin the presence of antagonist to cpmln t he
_presence of buffer control (which may or may not contain ad‘lagggpszmx,

anot her enbodi nent, transcription |evels can be neasured to assess the
effects of g te,§§7ogorrpound on signal transduction. A host P%eh} Oﬁt%%oal ni ng
the protein of interest is contacted wth a test conpound sufficient
time to effect any interactions, 25 and then the |evel of gene expression

i s measured. The ampuryntetic oligonuceasideeenn bewesd to soRstAEt ToeAED] @’*

enpirically uch as I EBASEG Ny the
| evel of traﬁ é |Sﬁ“as§ 2P ﬁ?lsct%l)f%{’l g’% %?Qn@fﬁr% armun?th@(;1 tpr anscrl ption
may be neasuushg abgenamfrtgeﬂmpmmdﬁgomckmdﬂ usoaltytvs é20bp aidncmgth,lraprbm’ﬂmt to

be suitable. exanpl nRNA expression_ of ei n. rest may be
det ect ed us'méhfp&saf&aﬂc?g@sgqs&sgm@]s fﬁ’ B orllﬂhef)eg%ﬁrAa% 510 uc @te’?ray be
identified ugineged, MaaBed asbeyted. Alicaiatiadly, velpfificitioansdhhiquts cin beasalwitissay s
usi ng reporter .,gene may be used as de cri bed ent 5,43 28,

her ei n incorEfS‘Fl%ﬁlan‘Eﬁ/YOr@F@féﬁé%cmﬁﬂ% ¥PBICE ef@tagx@scf@gﬁ‘%l%agf Thie

chl or anpheni %@&ﬁ@%@&sxél&eh@éﬁfﬁem&aed {dt6 ei é;bprés%hfvedtase bacteri al

| uci ferase, (3-gal actosidase 4 200 WD 01/168704 PCT/ US01/ 08020
and al kcal i ne phosphatﬁ@@ucmﬁﬁﬁ@ﬂmmw&%%lmﬁau}’rﬁ@?eéﬂ°can be used
as an indire rSEERRE of BRA G cEliCRr @S gr een
fl uorescent %ﬁegglga%%&ﬁlbgﬁ%&%Fbﬁgﬁoﬁtlﬁtog Spect or0 Nathhrchl ot rechnol ogy
15: 961- 98 (kpEcAE}ipn afdder expression.ofhese mmpdlpﬂelveﬁwsaretthmalbomm@et o the
amount of 5 tr nscrl REIion, i e sane cell in the absence of the

t est corrpoun%ﬁc o “i% p?‘raﬁml%egrcsglh%%s’rg‘gge\nth t he amount of transcription in a
substantially i dentl ca(bptibﬁhllly,hbamc heidkancbltiag phinteeic provéing eungpriziig BOA-
substantial ly identical c be derived fro me cells fro which
t he reconbi néﬁg 8 &1 forgpius ?fég@s%a GW?PH%“%Q&QH%WSB% qu%glelP &

i ntroduct i on, @dm4lR bedhds HgMBLIRAAG ddin HinfkGBAMERr HsmAiRG RaBHBInbAhe
transcription | O indicates that the t est conmpound has in so manner

al tered the ¢umdin(ag, g ORPrpnssaPh frémsmwbé%r@ﬁgwla ATFSROBHEE The
conpounds tea&%mm@wmawb, BcAr LR oG RRN SERbIchiSashan) cal
conpound, or a biological entit e.d., a nmacronol ecul e such as a protein,
sugar, nucl etrcackige sitepp smbupnt@ssomatlerwaxonv@c ycanrhwevaimslryslm@a%t% genetically
al ter ed ver s}0n5 06, ARGREATR R 1Y Bl 6AkNL RS PERYTHRdld De smal |
chem cal nol ecu peptides. *ESsent | a y any chem ca corrpound can be
used as a poh@asrblogbusrﬁm}kahmmmbrmegmnmn ar ahﬂelakagavssGB@Rteheaqeﬂvlentl on,
although of.t en co nds can b so veg) ous oI gg.réi o
(especi a B%I%léedlj Hﬁ F%‘ﬁ?e 818amT é%ﬁé‘% °%§’P§P¥§’é§‘i‘ &4°t%
screen |argelnﬁiﬁﬁwecga|grbdntﬂ1ﬂ>lféseéntBﬁbtéi:l}ltlﬁkﬁﬁtdsél,@rlfit@lassay steps and providi ng
conpounds from any conveni ent source to assays, Wwhich are typically run in
parallel (e. g., in mcrotiter formats on nmcrotiter plates in robotic
assays). It will be apgr ;ggg,qlnt k &gsrgmeer@a,gg,{gy suppliers of chem cal
conpounds, i ncl udi ng g@%g S ﬁgm& MO) , A ich (St. Louis, M), 25
Sigma-Aldrich (St. LouT%Obtm)mghlib‘(ﬂkaXP@Féwm@ﬁa BiOé@%m@anm%apwﬂmc Buchs
Sw tzerl%d)Ehnged B&s lax}ééﬁm 'B't&gﬁ se&Feft §'E‘B Bd]ﬂk@#?cﬁi%wﬁ{'put
screening ne S invo roviding a co tori a em cal or peptide

i brary cont axpna:smgnazcd:ta:r@et aontahmsa sO‘bng)pmmotarw dlrdqeuapem@tml, gonpounds

(potential dul ator .or |j.qa h 30 atqrial chem cal
l'i braries” F?@éﬂﬁ‘&rﬂ}nﬁﬂ{l&{é ma@E@n@ﬁiﬁr as’?;l}cgee%%céd Fr}?ogﬁgq && % assays,

as descri bEdnE@slfoﬁiefblncglﬁg %@&Bﬁdﬂriﬁllah&m ﬁxétlxaul@ﬁasmtmmfeaarmmbtecsﬁramuhemTcr:] al
speci es or subcl asses) that display a aracteristi ctivity e
corrpounds thﬁ%,owlﬁ@ﬁb??ﬂé@%ea?ﬂ@érﬁl&: "E@FRPE ﬁ%ffﬁ“?‘%aloe Ggﬁm or can
themsel veg %Qn%gstaﬁ £ ektbssiig tﬁ&BQQLGP@RE)?dQQHE{'&@aﬂMe in, 4., BEF12004 WO
01/ 68704 PCT/ SA /08 A conbi natorial chem cal |ibr ar)y is a_col I ection of
di ver se chenﬂéallumﬂ@dﬁd@%}é%@éivé#% Gane Be22%R3H{108P ?‘f%‘sﬁ‘ &lor

bi ol ogi cal s n Hf@%& bn SPGLAL klcstigg bl ocks™
such as reag)evép}%g?ﬁ)y%ﬁgpg) w@fﬁéﬁr o Slginlat oria cﬁ%@nﬁcacl Pbr ary such
as a pol ypepevaiieblei Bubaryoticexbossstensysiersdobinammglizn eslls, yshstotndriiissat ceBeiptedi ng
bl ocks (am no acids) in every possible way for a given conpound | ength
(i.e., the nunber of am no acids in a polypeptide conmpound). MIIlions of
chem cal conpounds can be synthesized thr ough such conbi natorial m xi ng of
chem cal buil ding bl ocks. Preparation andscr eeni ng of conbi natori al

chemcal libraries is well 10 known to those of skill in the art. Such
conbi nat ori al chem' cal libraries include, but are not limted to, peptide
libraries (see, g.) US Patent 5,6010,17S, Furka, Int. J. Pept. Prot.

Res 37 487 493 (1991) and Houghton et al ., Nature 354 84 88 (1991)) Clher

e . e o o



30 pyrrolidines, US. Patents 5,525,735 and 5, 519, 134; norpholino
_conpounds, U.S. Patent 5,506,337, benzodi azepi nes, 5,288, 51@,35 §?'g Jofve

| i ke). Devices for the preparation of conbinatorial |ibrari et e
commercially available (see, e.g., 357 MPS, 390 MPS, Advaq, @Fﬂ@#lem’
Louisville ?01§§/7r9’f)hony, Rai ni n, Woburn, MA, 433A Applied ,
Foster City, CA, 9050 Plus, 45 14 SEP 2004 WO 01/ 68704 PCT/ USOL/ 08020
M1 lipore, Bgélpiichm ivAhe art fnddtdlsd osmmenstitly avislablenin ot embiodimdnt,bhear i es are

t hensel ves commercially avail ab) e ee,.e.qg., Co nex, Pri.nceton, N.J.,
Tri pos, Inc. ?“kSYYPuEB’EHr‘éS,Sl%e“SUSIﬁHéaWQE’é tvg%tﬁli’ an @P@Fﬁwﬁkfl vﬁgt?’f’ 8k?

Bi osci ences, ,&8liwTRbder. MD, etc.). 5 C Solid State and sol ubl e high

t hr oughput assays | n one enbodi nent the inventi ogqll%ov' de sol ubl e, assays
usi ng nol ecul es such aEhepremaier vsed tREreskeXPresing © PR SHUTELCTIC 3%
extracel |yl a ' i 5354(?? 1BRE TROMBIBtef & dPtiondMyPoSiBBIMd abbitdhs even
transnenb%anéepgg%?dgﬁge%&gyt gﬁc | oops), tehe (?rgn.sr?g)nbrane domai n and a
cyt opl asni ¢ stomeadistanca droac thievietesilogous transotipfiontstaticpita a1 é9 om e trasggrPiion et c. ;
a domain that, is. coval entl 1 nked. t : I IRGR SifdibPinGhigate a
chi meric ol S8 méﬁné gl 2 K?m&&ge Fﬁ%’&% ssug&ég{)n?éesm %%IQQCA&BCA- GPCR,
ei t her nat ur aislajiceomas be kidvgnraddatedoxthoutlast of ptamaterdiionenbodi nent , t he

i nvention provides soljd _phas ased in vitro assa in i t hr.oughput

f or mat , whgre t he donaﬂpﬁfig’@ﬁpﬁ‘b&ﬁ?r%t@c{{}faS’fpr%@é’%?{ tyglr%al e%%%éry % gsge

expressi Ng apaReAptIRERIl of erpreafdhedsdefle thaS@ntaihs Ll tihaidtionabdémaitereqliredt he

hi gh t hroughput assays of the invention, it is.pos xjn§1|e t Z&reenlup to

several t houfutls aprrupRaf thaBed-GPoRengpding W?ﬁﬁ‘ga‘? Og} cﬁaf' dapeal|

particular, @ﬁﬁé‘sswﬁ lchssfe lﬁum(ﬁﬁﬁﬁ% atﬁﬁré@{eabﬁerﬁﬁwiﬂ@qdwéﬂﬁ riuBlelcWdidacGenod at e
e

assay agai nst "a selected potential nodulator, or, if concentration or
i ncubati on t emediagian BGA-GPER srdsignslssequitsd for efiisignt polyadepplatign pidhbe an test a

single nodul ator... T [ 4 t ] Jobi > L) bout
100 (0. g 0By et ftap vhidit Sk AR Ry Kol 6, PAAEAADIPESAE
pl at e cams easndodingss BCA-GPCORainay typkaly baliketl td &cl@awablefsignahpeptidegrquenss. | t

is possible to assay sever different pl.ates, per day; or up
to about 6, 0BORIOBOBEE IS ‘gtjrtgﬁ?nc(?g?fgpéﬂﬁglsbyi tge %%nss ‘gqr%lf%ccblgissﬁgxts %éhﬁ%?@%efrs ated
systens of tkeuidindidd, afon@sthdbethesigesd pegtidef fromitissuegtasosmoger attivatod, t o t he

solid state conponent, directly ox i Qdi r e tl%rin via coval ;In% @r naon _coval ent
|i nkage e. g. syt 230 pepyon gox/th }éﬁtoé’a?ﬂ E)‘B’eﬁliﬁ/h LR QISR O) GO ES YEEERYs. I n
general, a naliafidha Mm &k dTtRISsdche Magdndidelenbinbérs dd, If ¢ehomic®NAtiousdsol i d
support, and the tagged nol ecule of interest (e. g.,, the si %nal

t r ansduc &) on anthb eEuitEabgeneinerssyifh fugctignaksphiedans™ eraceieFlielppor t by
interaction of the t agm%&%ﬁ t Qgrotrﬁ:ﬁ’ertéb Rle (R RMRERMIN QbsclidStfouitldlsd ag

bi nders can be used, based upon known nolecufar Interactions well described
in the |iter abnizie.a tAoscriptiemfsnminatibreregion dowgstream of threstuyetaral ispnede proviidsy '

exanpl e, biotin rotein A Ok, DIOteir ] i J Lion
W th appropri %{teéﬁg%{‘gtt%f“ﬁ%?é? g ?%\g/)? ﬁ?g%l}%%lg{l g‘v?%? ﬁﬁtaﬁ%g?r P g{\)ﬁhg?%y%e aFc
regi on of antkpromdtdr SigReridd @4 maf be dbiaRED foRCFEISRpedB020 i nmunogl obul i n,

etc.) Antibodies to nmolecul es wi th natural hinde S i Of e al so
wi del y aéai | abl e and aJSE?‘B P PRI Yﬁﬁk’? g?ef&g%g?nsgg%@ﬁ?ep %%rcul?\l%gﬁgﬁnﬁl cal s
1998 cat al ogigo He@¥his Bt pattioulatly Midical. SANY bftht yonvamjonhbyectns wsed forant i geni ¢
conmpound can be used in conbi nation 5 Wlfh a augg{oﬁérlgftggbawl ﬁod to form
a tag/tag bi FURESSEEI IR CURETBRIS PEOkFyolpaelismmay be viptt i AL HILACBRIEY e al | y
avai | abl e and.gByn A JIARNA 2R hd PRI DD 1448883, bIRH, PETZS akd fusioat ur e.
For exanple, 1n one co n confrguration, the tagis a first antibody and
the tag bi nderpression systcmn duchresiGfugnddiicghEpibarsdassen alsp e pddedto ant i body. In
addi ti on 560 0L A IR U R B dAREmelSEER MaddndaRd o hneer act | ons ar e
al so appropri ate as g an P ag-binder pairs. For exanple, agonists and
antagoni sts of cel |l nelsp@sson ectps antaifieg rpeulatey tlemene Fooy cukpgyateviruses

i nteractions such. transferrin c-kit.  viral re ' Ki ne
receptors, c ﬁé%ﬁ%ﬁ@ ?Seegé‘b?‘g%yf’“.b ﬁi‘%ﬁséoﬁllyie%togé%épgggé ?éﬁt‘lﬁjﬁ'aﬁggﬁ%gﬁﬁ’ﬁlﬁ
recept ors andeadts, Reiheesrs ddiived adherBien-Barivirys. Gther axemplpry euklagyokicy, t he
selectin famly, an he |ike:._ see).,e i, 90 Poger, The A I.on
Mol ecul e Fact¥cigegRiudoRdse, P%VH&?’ Br 4@%%@?%@%%%%&%@%%’5’

epi t opes, hornones (e.g., opiates, steroids, etc.), intracellular receptors
(e.g. which nediate the effects of varioug’snmall |igands, including
steroids, thyroid hornone, retinoids and vitam n D; peptides), drugs,

| ectins, sugars, nucleic acids (both Iinear and cyclic pol yner
configurations), oligosaccharides, proteins, phospholipids and anti bodi es
can all interact with various cell receptors. 20 Synthetic polyners, such

. o o . o o, o

-




apparent to one of skill upon review of this disclosure. 25 Conmon |inkers
~such as peptides, polyethers, and the |ike can also serve as Ba'?%g a{b&o

“include pol ypepti de sequences, such as poly gly sequences of be En out
5 and 200 ami no acids. Such flexible Iinkers are known to Pg@g(ﬂ& gﬁ skill
rn the art. %?1/6§7<‘}érrpl e, poly(ethelyne glycol) linkers are B from
Shearwat er Pol yners, Inc. Huntsville, Al abama. These |linkers optionally

have ani de | imkanyesher vedtothalidmng ¢xipressige of pre@ing undas tley ditagtion PHHABVAD nkages.

currently avarRapESeas g ettt SR AR B mB e gl P! 005
functi ?nallh i zeﬂ?mommg&idﬂg s@bérjn@flin& maxglbﬁe?pokyhedrm@f rsmbv\tﬁ_r,roﬁbgmt promotua_hmm cgalt )
2 por i on of Sk s s Raermsn Tegiliplode B ° 14 SEp 2004 WD 01/ 68708
PCT/ US01/ 98020 gr oups géthé ExpdésSiof: bysteid iavé plarl@tsithaipievide gencaniptifigaionchai n
A noal ky! 1 Fusk@s Ceang nase AV GO B RS R ReRec d GmRa

M noal Kyl si (] T a
variety of SuidagRvly, SlYie bARTrEEAS 85t inddMing QAR driglificefiorbire BliSh SOl 1 d

phase biopol yner arrays i1’s we described in the Titerature. See, e.g., 5
Merrifield, suitablepsucliaensingebacul®ing yeptqr|is inseqt 9gfl) withas BGAGRERsencpdilphase
synt hesi s of oy ' . I SRR Qgul59- 274
(1987) (desc??qglie%ge “3@%&&%@@‘8‘?%%‘??5”%%%@3 %%Jrrtg%élent S Sgélﬁ%l r?lsﬂ)jo Frank &
Dori ng, Tetr aratbtan 44: 60316040 (1988) (describing synthesis of various

tid | ul i sks): .Fqad t.al. i . 777
PI001) . Shel don ot Cai - Thesteps fabai hipicly g Rapreiat PGy o |
g_ozal I et al. fa_réﬁ{gbh{g gla{\@flg;tgdrﬂe% E%Jo)u% Zgéi%&ﬁNgc(cﬂ;mh h‘_t;(oﬁilclresdhﬂme itdépang;tar r ?ys_ of

i opol yners fixe 0. solid substrates), n- chem cal .apprqaches.for fixin
tagpbi %der s feJectionof panteia thatdarhes respmBinaRt PYsEHdS (ﬁ%@?&g%?ﬁn%’smﬁ%ﬁlt , °

cross- | i nki ngofsddMalr@siond 6Re prgHidiH Blldw KBertidRofd tt&fuehrsethassays
Yet anot her assay for Conpounds that nodul ate BCA-GPCR activity involves

conput er 18ss paticelagiantifiatiespsigtance gengrrhesends vl sptieabrany s thernany rgganceo
generate a t | } I u ﬁf% ctural

i nformation g%%%&%%‘%? ?‘ggﬁeﬁﬁs %?g)ty%%'i 'gﬁesﬁe}glﬁe ce‘zggﬁgp%ﬁagﬂ?ﬁgﬁggd?g?%
sequence i Nt euchchat tisiyrdeaidt yntenfiate Rith swt replastatiompfithe BINg mesvkattybtic erdld, il gori t hm
in a conput era‘gerﬁ%%[amto yiel d secondary, tertiary, and quaternary
structural 3 of the protein. The nodels of the protein structure are
then exani ned to i dent §fauddré gamsiection nietteds sre usddito @raduat bivdarel, tohenmiianj ty to

bind, e.qg., ligands. These regions are then. use ' tify.ligands that
bind to gﬂe pPEt o Rsech el lings Eﬁ‘f%ﬁiﬁr%%ﬁ}angtf?&gpﬁﬂﬁhgﬁ&ﬁP%& “&’ﬁc %Y ot ei n
i s gener at ed iy éﬁﬁﬂ&nhﬁﬁé S RAFDleEqRET(528 af) Chlee @tiel) JeBiodfChaln. ReAST6190

am no acid residue [ i

s _or corresponding nuclejc a}%Fg _sgﬂquen([‘es er]c](e)séhng an
BCA- GPCR pol Y&t (188); fidetnEratgputifisaoysidfihomdr arpmy'd: ¥'stfuence of
the pol ypept iBgutthet, BE., MOUD) LI afGbrfhaBBiE SkiuRErybikCarRGryiBRPiti RIS Bres el ect ed
fromthe group consisting 0f SEQ m NOS: 1-8 and conservatively nodified

versions t hempedermetisecerdingdo stendardisefiniqres (see mreadMptrisonwe Bash M3 %sBuence
or 30 subgeq , t_@s‘- teeirls j o gé,h@ ueh anf Qsmat i on
of the p??)t e:{?)f.&g{tél L %‘Qr esﬂéhl\g[g}hg l‘tﬁ%g Am T aéi%gvslggqggﬁiceea(’or "

nucl eoti de sdg8¥nce encoding 10 am no acids) are entered into the conputer

system from conput er kegyboar.ds onput er readabl St .i.ncl ude,
but are not |imted to,%/‘gl0 &er%ﬂﬁ?%g?gf%agmﬁ% Fé“%’("ég‘gg)@f%%‘gﬁé‘[‘%lg&‘ ’sket t es,
tapes, cartrisegRbcesditd hokticeBy mappé id) Thedimhide.tige useGDcREMn pliosplomterat i on 48
14 SEP 2004 WD 01/68704 PCT/ USQ /.08Q20 distri but.ed 1,lr%)y | nt ernet. sifes, and
by RAM The tipsfectipnnRkprone Praierlast fusion elpepapralpr iwasInes, Bnaoruectietan

gener at edoby JifighalvebiBFsa6HralGRctefs anl @RSt thO o6l WelPltbwaIaethadwifor iftrodadtigt er
system wusing software known to those of skill in the art, The am no_ acid

sequence r epreéanisAgenamip DN GPNA syathatieDNAAr odive yeign grectis mateial mip pdast

necessary to form,t ; of the
y defl I(.@e, g T%%ﬁ@:g?l?%@é%& kgf % o cCRAGHH MR NS prbtichtr BEfetie

protein of interest. ertaln” paraneters encoded by
the prinmary sagineering nirocegorearsed be ¢dpabls of shseessfilly indwpdhcing ploest gne genstieies ar e
referred to ' ene r . [Npach gl include electrostatic

potenti al s, ﬁ@% %séﬁé()lgélagra%lggg%ﬁrg%?%’g%o véE} bR accessi bl e surfaces, and

hydr ogen bondi ng. Secondary energy ternms |pclude van der 10 Waal s
potentials. Biological nolecules formt he®8tructures that minimize the
energy terns in a cunulative fashion. The conputer programis therefore
using these terns encoded by the primary structure or am no acid sequence
to create the secondary structural nodel.



The tertiary structure of the protein encoded by the secondary structure is
15 then formed on the basis of the energy terns of the secondak \SEPt 200ict ur e.
" The user at this point can enter additional variables such as whether the
protein is bound or soluble, its location in the its
cellular | oc@&?%%?&e. g., cytoplasmc, surface, or nuclear. pﬁlﬂfggoel%\g%?i abl es
along with the energy terns of the secondary structure are used to formthe
nodel of the tertiary Afienthe expeession veutdeisinitpduted inteithd celly, the iransfagted celhe 20

conput er. program mat.ches hydr.o bi ¢ faces. of d t. '
like, and hy e&@%ﬂ¢98“&%fc?8§‘gﬁ?‘%§g%%ﬁ‘éﬁwe§5&%° psdivczed oy e?‘é‘ygtr%&;
structure hagroe®e caifite hsthestandaed Rokdigles idegtfisll telowli ng regi ons are
identified by the conputer system Three-dinensional structures for

potential |ligands are generated by entering am no acid or nucleotide
sequences s0r pobiEhas of BERUGRER]T 25 conpounds, as descri bed above. The
t hree-di nensional structure of the potential ligand is_then cgrrpar tro

that of the BCA- GPCR pEdhaingturaily esevring or repepabindt Bl CGBCRS ce® :
Binding affini ey, 2ohatis -GPCRskRIiRed Nstufllyener gy
terns to det ?F%n%n@ﬁ%%sﬁ}ga%g&?g e an B&lﬁggggdeggobabiq@ty of bi n%l(i ng to
the protein. oConying BEASGRCResrequeifiad,scg. fome anysuiiehle issup oF ol XRIISHAS

pol ynozphi ¢ 30 variants. all.e nd | A€ BGARGPCR
genes. Such m%a?fyoqqgmggﬁﬁgfé-lg@&?] g\e&eo?iﬁ b\?\ﬁlia?igﬁ fﬁséggggg"]te Pag g%]rfr gendtic
traits. A9 desidbldesdterfabyrcsukirgtidbippshiion aystent, elgatGHO teltstnrahsmgcean al so be

used to screen for nutations, not phi c. vari ants,. .al l.el.es_.a

i nt er speci es honol ogs. %ﬁ@t@é@%ﬁ??@ﬁﬁ%@?ﬁﬁ%p@ﬂgw%ﬁt}l%ga%dti c assays
can be 49  liddnidfabs, 20N bl GEr4ipitfibh WA subiBsiBitaniee ds Aamiodimnt sulfiste;

pati ents havi n? sucsh mut g%%gd gé?\%g. F,denti ficatjon of t%\& nmut at.ed BCA GPCR
genes i nvol vesmurerymatgeieppn frppnepurificaiionigthods.and Oferefses, fi8n 5 SRSy

sequence encosi,ng, AiBCAIT IR 8 BrtSEcdk esbie SImumt NBNs6s1,6Ng ARSULREQ U~
NCS: 1-8 and %servall ve?y rmdcil‘l?i ed ver?sicogs tEer eof . The sequence is
entered ilft o ahk seprapandBaBbregiseiath suprdescri bed above. The first nucleic
acid or amno acid sequence | wRaNd skl Bcaci d or
am no acid sequence th;‘i}mﬁg‘%&@ﬁéﬂs&?é&ﬁﬁgwpggﬁiﬂwé& to '?dhecfl rst sequence.
The second seGRER dxbdirsg mnified e ot examptehproteinshaviog estgtdished inalechlar sdlipsien

descri bed above. Once the first_.angd se u [ 'y

nucl eoti de orPTERAFIRS CAR PETYerHY er@ﬁ%(g@ %m&%ﬁﬁhgﬁgggﬁgﬁ ré’g’gg@g?‘g%%‘t‘i fied.
Such sequencesCAarPdR chithy RERfivelnhdselted tala pirtfcatieeslimn BidhePERedformshe and
nmut ati ons _associ ated w th di sease states and genetic trai i)s. Ki t s. BCA- GPCRs
and t hei r2thorfolwasing rslaively gpg fofmo h“fﬁ‘FCdiRi%tﬁ i1f (hep gemayed Yfézb?efi‘ﬁ as
cancer cel | s, ,cfigfy f BHhANRS b BCANGPER QLR eputabeididiginaivaffidigicolinggnosi ng
di seases such as cancer, e.g., breast cancer, and for exam ning signal
transducti on. BCA- GPCR specific reagents that specifically hybridize to
BCA- GPCR nucl ei ¢ aci ds, ?@@?C@P_ } , and BCA- GPCR
specific reagents that Asgjé!’g‘??‘?’é’é’% y bi nd@{agﬂgﬁ r%dacg\l?%dg)gg%?ot ein, e.g.,
BCA- GPCR ant i bodi es ar Regembinent pestains aws espugeral by transiermed bsptenpor @galyate on.

Nucl ei ¢ agi d ass f o6t ha pr ; - Rﬁy}b daBNQoiBted sanpl e’
i ncl ude %émr%eugg\%(cz‘cﬁ%%}aéjgglsfrr e@%&%g%éﬁgﬁ%ﬁ%i ] eaggi n%g a(et, such as
Sout her n anal indicionyiount teRpressicnmh ps icenstititive bPotreier Ridas@ompwith &EG tra org1

anal ysis, anplification technigues such a CR a ' Liu -

hybri di zat i on?xa}nﬁ?q aé‘i"t“i}‘cg)g*‘/ Pﬁ?ﬁ’r"?ﬁ X g ofe! Sf%?g@gg@é?ﬁgﬂ%ét%%%t nucl ei ¢
acid is |ibergbesiufds@mtictast. Foéshlor &oz&ibello B dbdior isolaoicdf mstetro be avai |l abl e
for hybridization wwthin the cell while preserving t cel | ul ar .oy phol ogy
for subsequent inter pre?raﬁq@ﬁxaﬁéﬁeﬁﬁab%?m“{aé’ef@%%é?% .aggr_egaffﬁe( ?’8{“_5]6% ng
articles govigeed| @(’@fa\’gﬁ%cgfs ard\&ii@b1k f@fputificatioh bf BRA-GOCRALEIGHn BbdIGET et
al .) Biotechniques” 4:230-250 (1986); Haase et al., Methods in_ Virol ogy,

vol . VI, pp.Fasgapp®, poificatiendf inelhelombedies thpipgllyduys)ysithe setacien, sgparaion
Practical Apppoach iR SFindsion §efifes bi%?s?&)};ﬁoheﬁm firia] s, BE b FREGEbARBAT €1 N

can be detected w vari ous | mmunoassay tec ues described above.
The test sanpinea buffer e aM FRISMCL il 7505 ObmMNaCh § siMiNeChohmMPIle04. | a

sanpl e expressi re i - GRCR) _and a i it 0 14
SEP 2004 WD o%%?%zt“%@%é%sg‘% ‘%Té“%?‘és %n%M.%ﬁ%%#}“%nrﬁ glgs‘{)ag”lﬁ %S\S/i des for
kits for screening for nodul ators of BCA-GPCRs. Such kits can be prepared
fromreadily avail able materials and reagéﬁ%s. For exanpl e, such kits can
conprise any one or nore of the following materials: an BCAGPCR, reaction
tubes, and instructions for testing BCA-GPCR activity. Optionally, the kit
contains biologically active BCA-GPCR A wide variety of kits and
conponents can be prepared according to the present invention, depending

Y b1 o o - - o Y b1




subj ect for nodul ation of signal transduction in vivo, e.g., for the
_treatment of a cancer such as breast cancer. Adm nistration is}Rysemef
“the routes normally used for introducing a nodul ator conpound Into ultinmate
contact W t{ofdiRsfkssue to be treated. The BCA- GPCR modul adQqigsodbfdzo

adm ni stered in any suitable manner, optionally with 15 pharnmaceutically
acceptable carriers. Suitable net hods of adm ni stering such nodul ators are

avai | abl e artérongh b FranelvRrase homegenizid usiug alPolyitrop Brigiean Insfeumentd Wough nor e
than one ro u

particul ar ﬁ%ﬁ{%@@gﬁ%& ?g%rﬁa?%@?@b&g &In)gsqnfo an%ﬁ%I até qﬁﬁ%gé aj;%ﬂz:ltn?l\l/ee
reaction thaat (ama)telgerSambmcket E’hampmﬁukubeladtla!/ &upm%pt abI e earners are

determ ned in part by.the 20 ul. ar orrp05| n_bei dmi tered, as
wel | as by the parti CL#.E.?CG ‘é‘ésdontb S Lo g}ze@ﬁgﬁg%e%% teI?on
According y, su%ﬂi@&ﬁnhﬁypmﬂlﬂﬂeen%ﬁ’agﬂw r@ﬁov&lmnWarhbémfsﬁlumslrmﬂeﬂ nBrot‘cins that

phar maceuti c nposi tlo S of t he prese ventio see

Rem ngton's gﬁ&?cﬁ%‘é ‘fsé‘)é’l Z’@renf'?’lrﬁf@'o&“i‘%% ¢§11a1 %@4’%@@1@

modul ators, @ifenes@itabldvolveafithdiads, Blit a¥d 1idh i@ o e {fRtah Byl 4 0O TPMMOEIE S, can
be made into aerosol farmulations e., they can be "nebulized ~ to be

admi ni st er edVi)i farmasnige éﬁttll@ﬁt abply 0IV°¥“B}G(ﬁ9MQq hﬁﬁ@)’@ﬂ%g‘b@“ﬁpﬁwa‘*ﬂ“&e
pressurized Q‘i%%??&o%?h ﬁﬂiﬁﬁt ome Oen?sswﬂbl?E&JeQ %@lé‘ SUBTBIRIRA

propane, nitrogen, the or mu atl ons suita for adm ni st ratl on

i ncl ude Hnueaggsegawefonmng@qateoufomample@m (spdem dndesybsvdfate) 7 0Sofamicagisd,

whi ch can cop ant.l.oxi dant s sol ut es that
render the f"g% pgﬁopgﬁe?‘ ro"]tsg?"f1 this p‘ﬂ%%ﬁﬁr%gggﬁ@ﬁg#ﬁﬁl% gfﬂ%gargﬂget erile
suspensi ons ddnaturatian of thel pacteins, memhnmg bggémksa,f 1mmlundigekncztgraad/ot dwtigkeni ng

Composi 1 onsA L e RaRuRq 5 Syl and® B Al it SRR | "

i nt ravenousl yot ifréVets#le kid RASBIati¥R miaf bEay &pdrﬁr@inbyal%y diatysie] foe exdniple) or
Opt i onal {‘% t he cogg@a tions are admni stered orally or 51 i)4 SEP 2004 WO

01/ 687041 PCTHilution b hysignaturent. pllowing ee-fognatanpl .lweipgleﬁ%%‘%ﬂi iqlogically

presented in, dﬁ%bro@eﬁ&eomer Silable HiERR a%@@iowﬂ 16 BOLAUKIRSIn tfaD B BORUI es and
vials. Solutions and suspensions can be pregar ed fromsterile powders,

granul es, andPERS esperated frame otbierlercisrialnrelgiss Py deadard prpgrativh dechBigiesat-85 s can
al so be adm WHﬂ r of prepared food or drug. S ~ The dose
adm ni stered‘g Q%ar?s%rléﬁx?t he context of the present invention should
be sufficient to effeo&ltezxndifmkyt itgs IaismbESqupmfgtherB(EheGE@bjﬁ@mbacwem tinme.

Such dos are. r cticall r an_in al r eady
sufferi ngéf r BHPEH ? d*éeéz%s S 0#%%3@%% b‘%f?etn?%?lgcg‘r'gﬁg%rlﬁ %}?pé)ﬁg(\rﬂe o a patient
i n an anount peipldsircofeid bdoterial ihe periplasneé frection\of therbatteds catebmolaﬂaébﬁp@idt ic

responselnthe nt. An a et 0 sh hISIS
defined as gﬁbﬂ%‘&éf‘@‘)}“”é?&ﬁ?%&‘@ég@ ‘%ﬁéﬁhle}?@ e\n‘f JIF l§8 3ot er mi ned by
the effi CaCYre@I)mblhﬁnt%@étEﬂnS‘r %ﬁf thSppRBR IR stk A4 QElSs dré cntrifilgltCRs fafh agoni st's
and anti-GPCR anti bo s) enp ed and the condition of the subject, as

wel | as the PR M@Hﬁt15resgsneﬂ%@enarbéﬁercﬁontaﬁén%%/asmsoswe Torlgsetbeicellne size
of the dese glg ctwnHr Q&tﬂﬁ{%@& md@d ayet tsf}esue%@nae@mqee -8 URRr MBS, &t ent  of
airy adverse si ects t 15 a co he adm nistration of a
particul ar cmmwmcebathémtapprquﬁelméBtrmelupsar“@u‘fsil suspension ig sentrifiged Ml t he
ef fective anp) I o] y
vl uat o o, r Crur b ReBRitd l Yvch TP BT R bR Ble bRt BIUS SELORTEY ..
and the pr odcmbecaaparateéﬁbm ttmﬁodtatabﬂnab}t ithuaidessparationdectmicuies wel énaiprs to

equi val ent o is fromabout 1 ng/kg to ,10 ng/kg far a typical
subj ect . holg%aﬁ?sgﬂhnﬁﬁ tat i on, BCA- GPCR nodul at ors of the pr esent

i nventi ogocan be adm ni stered at a rate determned by the LD-50 of the

nodul ator, and the sid cts of thelnhlbltor af var, trations,
as applied to the massgaﬁ PN FREATHIRN ¢ ‘[”Hléesd(tﬁ’bﬁ’ mg}(fl?ﬂoﬁ% ation
can be acconplished via singlighigfy flickbeiidn doses. 25 All publications and

patent applications cited in this speciflication are herein incorporated by
reference as if each |Q&Fﬂ/P%W%hﬁFH»@é’t“F‘é‘ﬁﬂmfﬂﬁPaﬁr@W BB dBEqatieXnat e
speci fically;ang <hiphdtdiided danls &e&%ﬁ bOLE B A RAF @ém&oemsr@h%eﬁge

Al t hough the foregol ng I nvention has een described in sonme detail by way
of illustration and exanple for pur posesaacb 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 nodificati ons may
be nmade thereto wi thout departing fromthe spirit




or “scope of the appended clains. 52 14 SEP 2004 WO 01/ 68704 EXAMPLES
PCT/ USOL/ 08020 The fol |l owi ng exanpl es are provi ded by way of1 Il lustration
“only and not by way of limtation. Those of skill in the art 4SE P%adlly
recogni ze aw@biig@eias of noncritical paraneters that coul d bg-gHa8&E0 OF
nodified to yield essentially simlar 5 results Exarrple |: ldentification
and cloning of A novel BCA- GP Four. humgn wer e .cl one and their

nucl ei ¢ aci dd¥BEd &rege S?IECLBWG‘B@ from gE({FqOE?bN@“t_LPm@m‘Efm'&FFd heThe
deduced am CR ggéggﬁ?ﬂ S SR R%%%hﬁﬁf%u&f@te%%ﬂ@téé@r&ems’lby 6, and 8.

The novel esl gnat ed GPCR-1
respecti vel yeffqtizely r@@qmg oeanauhofrwatenip thefpretdinfriafire DRuateins t@@ﬁl)’@ﬁlnlta@\IA

AT Ak RS B ot B e e et R, SRSl bl ety iss |
QTOA,%\%)A\G&%@G&m)S . SEQ 12 s mmﬂmom{?ﬂlgg:g%addgicﬁc
(SEQ I D NO: 1%%&%%%&%@%%%@@%‘%&@@?@?@WSW t§) 20

and ATGGTGAGAGATARGAATAGHGE(2BEQ%. Dritisckiayntamion @HIMAthAﬂiETMCCCAGAGCC

Pl T cat i ofy SPPISER epesteins. Phaeataletc i e npa i Cafiae (e ppian of filfest
anpl i fi cati ofy 9{irdphdbiSFintamndhilh Safle 1@@&&@&0 ﬁfé's{épdmeﬂﬁﬁ t@ﬁ'doﬁc@ﬁ&)iﬁ%nwas
measured according to ‘'standard net hodol oggh (see Figure 1). BCA-GPCR-3 nRNA

expressi &@ i lﬂlmt@sxrequanwhe pusitain pf intszesvakheareninittals ﬁwnlﬁ@iuhglzmmﬁ@ﬁer
according to RNA
9 @?gt%,gs Jﬁﬁtrgrﬁg\%dqu}f ch%‘Frth el throlg ﬁ 1539r ‘hﬁﬁ?ﬁ %?tﬁ)brr n

| evel s were el eva I N cancer
non- anpl i fi ediethodothat rely dmdolluiml:tk oﬁprommsog&hescol@@thanolmesﬁlitaﬁmme well

known to those of skill in the art and can be used to fractionate complex protein mixtures.

15 ~ Size differential filfration ‘

The molecular weight of an BCA-GPCR can be used to isolated it from
proteins of greater and lesser size using ultrafiltration through membranes of different
pore size (for example, Amicon or Millipore membranes). As a first step, the protein
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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Clains 1. An isolated nucleic acid encoding a Gprotein coupled receptor
. pol ypeptide, the polypeptide encoded by the nucleic acid conpgigdpngggr eat er
' 'ItgaRIO72% gm’ no acid identity to an ami no acid sequence of SEQ I% NO: 2, SEQ
-4, SE :6, or SEQID NO:8. 2. The isolated nu | 1,6 of
¢laim1, mgfééﬁﬁ&fl e pol ypepti de encoded by the nucleic ac?%ﬁggor@?nges
greater than 70% identity to the am no acid sequence of SEQ ID NO:6. 3. The
i sol at ed nucDmnmmoabigitabdetettiinnof BCAHIEERN t he pol ypeptide 10 encoded by the

nucl ei ¢ acid conprises,great er._than % ag b i . am no

aci d sequence of SEQ Ilﬁgﬂ@&’fnt%%@%f:ﬁg%oi@cg%??gi g@gﬁﬂdcéeﬁgéér?s%o 1 8. 4.

tTEe | so: at ed usiug hedleic acid Gybridigdtion tecBnolugye oné cantalise yse inppegpdasshys trdetaded by
e nucl ei ¢ aci

AERRCEER S e e ST R CHETTRTR R e

wherein the RuELSi61s3FBEALGPORES IAmMIRbMROP b BedT qualifigvélp oam no aci d
sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO;6, or .SE? I.D NO: 8. 6. The
i sol at ed nuclquanitatively asplyes BCArGPChmeh gereralioueryisy of te appligablpteshnolesys o

ol ypepti de Gompy foshifs S Il e bl ihoRBUENRRrAbn FEsPIRRP. 7. The

i solated nucleic acrd of clarm 1, erein the nucleic acid conprises a
nucl eoti de sequence of SEQID NGO 1, SEQID NO:3, SEQID NOS, or SEQID

NO: 7. 54 1 4 SEP 2004 §. . ..The i ;[{qglc ucleic acid of claim7, wherein
the nucleic acid corrpr‘lﬂ’s‘g’étllfo zeeskﬂsjg{:%o i de sequence of SEQ ID NOS. 9. The
i sol at ed 1pucl ei ¢ aci d Mettady obprodhcingmolyiclord} argl manocknalantiBodighibataiaet t he

nich €1 20 9o B Wi o REACATE B 2SS AL UL bRl S
e e s e
NO 11 ) and #oibadigscRanapkacr %ised @@Wmﬁ“m ature
ﬁg %TQ%C%&@% {1976 5EAch Rchiiqled)indiub SRABA k¥ aboAGS KEeEHshG( SEQ | D
' 15  antibodies from libraries of recombinant antibodies in phage or similar vectors, as well as
preparation of polyclonal and monoclonal antibodies by immunizing rabbits or mice (see,
e.g., Huse et al., Science 246:1275-1281 (1989); Ward et al., Nature 341:544-546
(1989)). Such antibodies can be used for therapeutic and diagnostic applications, e.g., in
~ the treatment and/or detection of breast cancer.
20 A number of BCA-GPCRs comprising immunogens may be used to
produce aﬁtibodies 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
syhthetic 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 €ither
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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ATGGTGAGACATACCAATGAGAG (SEQ I D NO 15) and 15 CATAAAATATTTACTCCCAGAGCC ( SEQ
1D NO:16). 10. The isolated nucleic acid of claim9, wherein{thgppupsei C
acid is anplified by prinmers that specifically hybridize under stringent

hybri di zati g gp&dsd i ons to the sanme sequence as the prinepcskoAfso20
ATGGAAATAGCCAATGIGAGTTC (SEQ I D NO: 13) and TAAATTTGCGCCAGCTTGCCTG (SEQ I D

NO: 14). 20 11. The isol ated nucleic acid of any of clains 1, 2, 3, 4 5, 6,
9, or 10, whasitaredivy takies teptdblesds anddrswminngthetitr of rpetivilyip e PG AGHRSRor

pol ypepti de |l : r dedi L | i di | on

condi tions t?@%nﬁa%@{b"gf%t%%ﬁ%h E%%i drtlhg'{1 'ﬁ‘ﬁ’?\‘w glgtnin%ltélﬁg%gﬁg\%dgé{g%d’ gllg(%aliétp NO |,
SEQ | D NO: 3, col@tddrdyDis, animal 8EQantidensi@rerpregmed. Rusthgrfractiogation@f theranfisest at ed
G protein coypled,receptor. pol ' | 8l '

2ol d sequencds PRGHPEgEpSGshRaRRRS Lidba Rkl &l dhe il R (B ERTEY
NO: 4, SEQS|I Dsirali, or SEQ ID NO:8. 13. The isol ated pol ypeptide of claim

12, wherein the pol ypeptide 5 .conprises greater .than.70% i.denti 40 .the
ani no aci d sequence of Ré‘é@&f’f’?llﬁﬁ.l .dlefﬁ’.lay%‘fé)%%%fléy é(ﬁn%‘gltWF%%%é]faré? ai m
12, dWher ein ttmfpggé@%gh% gie,zgﬁgﬂéyéispleal I\%mgﬁbgfantdnaﬂa'\llo%ilﬁxes infedivith v desiredn am no
acid sequence Q ; ID 4, SEQ I D .6, .0 | D, NO: 8. 15.
The isol at ed assz%?)tmraeﬂ%m@wamm%lﬁ bX/\ﬁ‘l@P%l"VhtgtaH’éY%P%fé%?eig‘%@ &onpri ses

greater than \g9dah dent i thahot B3 188190 926)) d ARSAHGRGREtAS dsERnmbrtiYiafion 16.
The isol ated pol ypeptidé of claim12, "whefein the polypeptide conprises an

ami no acil@ sdugledrseansorBaiQn WitNBpstsin SEO Vims\gicagensEQr Fagorguss, a6 etheEQ | D
L0 (nSh SRR PIRNC R A Ko A8 il ppliagp o 10
pol ypepti de afreemsd fof prothwition of 2ntibbaies dfithe desired spentiizitgiand affiitp dinthept i de
20 Y 531 L Rk 1 o BP0 AL PR b R4S
bi nds to the wyolaipetittiyues, irdydind infdtiod Mkohe peritdhcal 24vity Diie vartdbritetystof
claim 19, el gL ANE SnLLHodk, |5y Tonecl onal anti bat e 2y RARLEST on
binding fragment thereof by screening a DNA library from human B cells according to
the general protocol outlined by Huse et al., Science 246:1275-1281 (1989).
Monoclonal antibodies and polyclonal sera are collected and titered
against the immunogen protein in an immunoassay, for example, a solid phase
20  immunoassay with the immunogen immobilized on a solid support. Typically, polyclonal
antisera with 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 uM, optionally at least about 0.1 pM or better, and optionally 0.01 M 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 & Laue, supra.
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22: A host cell transfected with the vector of claim21. 23. A nethod for
_identifying a conpound that nodul ates signal transduction, tthé S&Bt W04d
conprising the steps of: (i) contacting the conpound with a pol ypeptide of
any of claiRggdidsdds S and (ii) determning the functional t he
conpound upon gihe pol ypeptide. 24. The nethod of claim 23, F /{é@g&%ﬁ{)he
pol ypeptide has G protein cou{;;l ed receptor activity. 10 25. The nethod of
claim 23, wherein the -BdP@p@p gital hinding atsewb t o a solid phase. 26. The
met hod of cl aim 25, | \ 48 solid
phase. 27. The met hod o?g‘ @%&%?ﬁ%eﬁ%?%hn ?%Fquﬁ&x%tlong%%??éé@%nﬁégo&
_(il_ﬁtermt Reg brzeﬁmmgmze@nnhmm@}:@calmmmglawfﬁ (lsedl, ag. FAWF,atehi@?: 36ﬁr24d}12|+ f2f8

e nmethod o e ctiona ect i.s a chem cal effect.
25° The et ndd 768 ek T8 el Rt ofiat Blierd ipeE i ber
Sf fect. 22 g@lso Mda@tmgﬁn Bi:;;ld‘gb)am?ﬁb%ﬁws WhE#IEBIdgh\6rotusiec3 7 (lmax e(ﬁfngE)t |s

et erm ne measuring bi nding of fhe compoun 0 ept i :
The met hod oPadr gréhnica frerepiosy Eﬁéltﬁcﬁgﬁ@pﬁdﬁdgtheg @5&‘2@@% E cel | or
cel I menmbr angjng; aséﬁgﬁgd?%ﬂﬁﬁo&ga ¥8) 19hiaiBluse Wh BhittioBy tHaespe6ifkallyshiadsetglear yot i c
cell. 57 14 SE an anti'body of claim 19 faor the
prepar at i on @foten peantigarehehoics(inthis seserthe Baf@rCR guantigaric sakse@ense conpound
dent 11 0| oARoPTHRUG it (D2t BEACPURI Y bS roiled by nf b AR of

cancer. 5 35. The use o erein the cahcer 1s breast
cancer. 36. medeHhmwrdettmsbpflsjﬂlﬂhﬁhpmmwesﬂnbaﬁam GPCR nucl ei ¢ acid

or pol ypeptide in huma ssue e t myr .Sl

i sol ating a biol ogical ﬂgg%qagsays( ?1% o%glnl{!gggaﬁggﬁpgdf%&&goé%&}%g Bﬁld%?ﬂ with a
BCAl- GPCR- s pgdﬁb}?l the &&n]gleﬂgﬁﬁiel d btmie a‘ﬁﬁb(ﬁi;ftand ahtygeas The labélag agedtimay 1?61%6!30?
nucleic acid o of clains e e.of an

'l s 15- 130N morates Ghutistiathe fonibon Sadiechforment bR Bpbrt a8l gont
that sel ecti mlyxbeasm@@ﬁ-cwcmp&lbﬁpﬁam £labldd anfilBC ARSFCR afibodlyai m 36
wherein the BCA- GPCR-specific 15 reagDS s selected fromthe goé)y Blat

consi sti ig ?Mt"'B@AY@ kpelingragentanay; Bsdhisd mopseya syt seppndary; aatt
ol i gonucl eot kalRiRiaIIFBMAs AR aBEddFBCR-EPERI chinpleR & bRbidaAF ilibBaPRaFpically

specific to antibodies of the species from which the first antibody is derived). Other

proteins capable of specifically binding immunoglobulin constant regions, such as protein
A or protein G may also be used as the label agent. These proteins exhibit a strong non-
20 immunogenic reactivity with immunoglobulin constant regions from a variety of species
(see, e.g., Kronval et al., J. Immunol. 111:1401-1406 (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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38 The method of claim36 or 37, wherein the tissue is breast cancer
tissue. 39. A nethod of nmaking a G protein coupled receptor fd ggpmgide, 20
the net hod conprising the step of expressing the polypeptide from an

expression Wacf Q,qf claim21. 40. A nethod of making a reﬁcﬂp%ﬁ Rkt cel |
c

conprising a protein coupled receptor polypeptide, the onpri si ng
the step of transducing the cell with an expression vector of claim?2l. 58
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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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5  reagents or markers. The released chemicals are then detected according to standard

techniques (see Monroe et al., Amer. Clin. Prod. Rev. 5:34-41 (1986)).

Reduction of non-specific binding
One of skill in the art will appreciate that it is often desirable to minimize

10  non-specific binding in immunoassays. Particularly, where the assay involves an antigen
or antibody immobilized on a solid substrate it is desirable to minimjze the amount of
non-specific binding to the substrate. Means of reducing such non-specific binding are
well known to those of skill in the art. Typically, this technique involves coating the
substrate with a proteinaceous composition. In particular, protein compositions such as

15  bovine serum albumin (BSA), nonfat powdered milk, and gelatin are widely used with

powdered milk being most preferred.

Labels
The particular label or detectable group used in the assay is not a critical
20  aspect of the invention, as long as it does not significantly interfere with the specific
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 b.eads
(e.g., DYNABEADS™), fluorescent dyes (e.g., fluorescein isothiocyanate, Texas red,
rhodamine, and the like), radiolabels (e.g., °H, '*’I, **S, *C, or **P), 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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: in any suitable combination with antibodies that recognize BCA-GPCRs, or secondary
antibodies that recognize anti-BCA-GPCR.

10 The molecules can also be conjugated directly to signal generating
compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes of interest as
labels will primarily be hydrolases, particularly phosphatases, esterases and glycosidases,
or oxidotases, particularly peroxidases. Fluorescent compounds include fluorescein and
its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, etc.

15 Chemiluminescent compounds include luciferin, and 2,3—dihydfophthalazinediones, e.g.
luminol. For a review of various labeling or signal produ_cing systems that may be used,
see U.S. Patent No. 4,391,904.

Means of detecting labels are well known to those of skill in the art. Thus,
for example, where the label is a radioactive label, means for detection include a

20  scintillation counter or photographic film as in autoradiography. Where the label is a
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 photomultipliefs 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.,

38



6110% 0& () - @5s! 10% 0& ()-3 10% 0& ()- @' 10% : & () -z

110% 0& ()° @ F10% 08 ()-89[ 9]9°9 9" 9kOWSC | 0% 0 ()-#- 10% O {5 3’ 0
100 10 9<310% 0& ()-S9310% 0& () - Sf 8! 10% 08&' () - wo91: H: - c<onh 2 2

"10% 0& ( 0%08& ()-3 10% o0& ()-F

10% 0& () - zl“goflf)%o%' )-1100/(5 Z)&'() <= (>(T)>>ccz?'>a'>bcI PCTIUS0L/08020

| Xs$nt 10%00&' ()-" ! GLO% u& ()-y 10% o0& ()- " 10% 0& ()-!69M 10% o' 0& () -
10% 0& ()- 2 @@AYBB}[<bC 0S#10% 0& ()- ! 1 0SHLO%P& () -

;i'(')%og%zf‘l) A ’[‘RIS‘:/‘:’B% %5 G BGASSEGRY - 1000 ()- 10'0 10'0
1(;'000/32}(();/6 08@' () - S8MLO%, &ss(ays foP BO%-GECR yiet@8:0% 0& () - CCD] DDDEJENDC
1094 () - Q10%K! () -  FSomegT(Red i 17“%}6%“(‘)@&%#%{&%@%@@310%& 0-

; 3" 10%HH& (Qow é@e& £s)that! elin s1 Eiénddhctichsind are associated with a region
Y" 109%1H& () -3 5JJ4 KaBnb )# 0% ( | D) #1Q C%DGH g
Ss' 10948 () -amplifig r@y&ty@pr cj;121ty ot BCA-GPCR p I%rpeptldes can be

109%4 () - KO O
10948 () - SorSteR ()E’gg’loo %’fﬁﬁsﬁ%ﬁu@ﬁﬁﬁﬁ%% j 10%{&&%0)1@%%?&%(;?3 #109%

& g )- 10H 1Casdpbpficalelfosts e(g) - mepgurimligand bipding(oy. gadiopeivsdis@d binding),

TR S T TR (it (o —
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assays can be used to test for inhibitors and activators of an BCA-GPCR. Modulators can
also be genetically altered versions of an BCA-GPCR. Screening assays of the invention
are used to identify modulators that can be used as therapeutic co, e.g., antibodies to
BCA-GPCRs and antagonists of BCA-GPCR activity.

15 The BCA-GPCR of the assay will be selected from a polypeptide having a
sequence of SEQ ID NOS:2, 4, 6, or-8 or conservatively modified variant thereof.
Alternatively, the BCA-GPCR of the assay will be derived from a eukaryote and include
an amino acid subsequence having amino acid sequence identity SEQ ID NOS:1-2, or 7.
Generally, the amino acid sequence identity will be at least 70%, optionally at least 85%,

20  optionally at least 90-95%. Optionally, the polypeptide of the assays will comprise 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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for inhibitors. Add an activator to the receptor and G protein in the absence of GTP, form

15  atight complex, and then screen for inhibitors by looking at dissociation of the receptor-
G protein complex. In the presence of GTP, release of the alpha subunit of the G protein
from the other two G protein subunits serves as a criterion of activation.

An activated or inhibited G-protein will in turn alter the properties of
downstream effectors such as proteins, enzymes, and channels. The classic examples are

20 the activation of cGMP phosphodiesterase by transducin in the visual system, adenylate
cyclase by the stimulatory G-protein, phospholipase C by Gq and 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 32p 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 ef al., Nature 10:349:117-27 (1991); Bourne et al., Nature
348:125-32 (1990); Pitcher ef al., Annu. Rev. Biochemn. 67:653-92 (1998).
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current (thereby measuring changes in polarization) with voltage-clamp and patch-clamp
techniques, e.g., the “cell-attached” mode, the “inside-out” mode, and the “whole cell”
mode (see, e.g., Ackerman et al., New Engl. J. Med. 336:1575-1595 (1997)). Whole cell

15  currents are conveniently determined using the standard methodology (see, e.g., Hamil et
al., PFlugers. Archiv. 391:85 (1981). Other known assays include: radiolabeled ion flux
assays and fluorescence assays using voltage-sensitive dyes (see, e.g., Vestergarrd-
Bogind et al., J. Membrane Biol. 88:67-75 (1988); Gonzales & Tsien, Chem. Biol. 4:269-
277 (1997); Daniel et al., J. Pharmacol. Meth. 25:185-193 (1991); Holevinsky et al., J.

20  Membrane Biology 137:59-70 (1994)). Generally, the compounds to be tested are present
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

iS 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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G-proteins allow coupling of a wide range of receptors to signal transduction pathways in
heterologous cells. '

10 Receptor activation typically initiates subsequent intracellular events, e.g.,
increases in second messengers such as IP3, which releases intracellular stores of calcium
ions. Activation of some G-protein coupled receptors stimulates the formation of inositol
triphosphate (IP3) through phospholipase C-mediated hydrolysis of phosphatidylinositol
(Berridge & Irvine, Nature 312:315-21 (1984)). IP3 in turn stimulates the release of

15 intracellular calcium ion stores. Thus, 2 change in cytoplasmic calcium ion levels, or a
change in second messenger levels such as IP3 can be used to assess G-protein coupled
receptor function. Cells expressing such G-protein coupled receptors may exhibit
increased cytoplasmic calcium levels as a result of contribution from both intracellular
stores and via activation of ion channels, in which case it may be desirable although not

20 necessary to conduct such assays in calcium-free buffer, optionally supplemented with a
chelating agent such as EGTA, to distinguish fluorescence response resulting from
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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10?pdBnN/5s @09 ; &F" 1086 kSerhiBodimdRhéngde} in intracellular cAMP or cGMP can be
measured using immunoassays. The method described in Offermanns & Simon, J. Biol.
Chem. 270:15175-15180 (1995) may be used to determine the level of cAMP. Also, the
method described in Felley-Bosco et al., Am. J. Resp. Cell and Mol. Biol. 11:159-164
(1994) may be used to determine the level of cGMP. Further, an assay kit for measuring

10 cAMP and/or cGMP is described in U.S. Patent 4,115,538, herein incorporated by

reference.

In another embodiment, phosphatidy! inositol (PT) hydrolysis can be
analyzed according to U.S. Patent 5,436,128, herein incorporated by reference. Briefly,
the assay involves labeling of cells with 3H-myoinositol for 48 or more hrs, The labeled

15  cells are treated with a test compound for one hour. The treated cells are lysed and
extracted in chloroform-methanol-water after which the inositol phosphates were
separated by ion exchange chromatography and quantified by scintillation counting. Fold
stimulation is determined by calculating the ratio of cpm in the presence of agonist to
cpm in the presence of buffer control. Likewise, fold inhibition is determined by

20  calculating the ratio of cpm in the presence of antagonist to cpm in the presence of buffer
control (which may or may not contain an agonist).

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.8.,

chloramphenicol acetyltransferase, firefly luciferase, bacterial luciferase, p-galactosidase
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The amount of transcription is then compared to the amount of
5  transcription in either the same cell in the absence of the test compound, or it may be
compared with the amount of transcription in a substantially identical cell that lacks the
protein of interest. A substantially identical cell may be derived from the same cells from
which the recombinant cell was prepared but which had not been modified by
introduction of heterologous DNA. Any difference in the amount of transcription
10  indicates that the test compound has in some manner altered the activity of the protein of

interest.

B. Modulators .
The compounds tested as modulators of BCA-GPCRs can be any small
15  chemical compound, or a biological entity, e.g., a macromolecule such as a protein, sugar,
nucleic acid or lipid. Alternatively, modulators can be genetically altered versions of an
BCA-GPCR. Typically, test compounds will be small chemical molecules and peptides.
Essentially any chemical compound can be used as a potential modulator or ligand in the
assays of the invention, although most often compounds can be dissolved in aqueous or
20  organic (especially DMSO-based) solutions are used. The assays are designed to screen
large chemical Iibraries 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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109 ()= y! Sgémg'ga{%ﬁél)chgrfu%;migrar?l sggxsaﬁ polypeptide library is formed by combining a set
5  of chemical building blocks (amino acids) in every possible way for a given compound
length (i.e., the number of amino acids in a polypeptide compound). Millions of chemical
compounds can be synthesized through such combinatorial mixing of chemical building
blocks.
Preparation and screening of combinatorial chemical libraries is well
10  known to those of skill in the art. Such combinatorial chemical libraries include, but are
not limited to, peptide libraries (see, e.g., U.S. Patent 5,010,175, Furka, Int. J. Pept. Prot.
Res. 37:487-493 (1991) and Houghton et al., Nature 354:84-88 (1991)). Other
chemistries for generating chemical diversity libraries can also be used. Such chemistries
include, but are not limited to: peptoids (e.g., PCT Publication No. WO 91/19735),
15  encoded peptides (e.g., PCT Publication WO 93/20242), random bio-oligomers (e.g.,
PCT Publication No. WO 92/00091), benzodiazepines (e.g., U.S. Pat. No. 5,288,514),
diversomers such as hydantoins, benzodiazepines and dipeptides (Hobbs ef al., Proc. Nat.
Acad. Sci, USA 90:6909-6913 (1993)), vinylogous polypeptides (Hagihara et al., J. Amer.
Chem. Soc. 114:6568 (1992)), nonpeptidal peptidomimetics with glucose scaffolding
20  (Hirschmann et al., J. Amer. Chem. Soc. 114:9217-9218 (1992)), analogous organic
* gsyntheses of small compound libraries (Chen et al., J. Amer. Chem. Soc. 116:2661
(1994)), oligocarbamates (Cho et al., Science 261:1303 (1993)), and/or peptidyl
phosphonates (Campbell et 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), car‘bohydrate 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 C. Solid State and soluble high throughput assays

In one embodiment the invention provide soluble assays using molecules
such as a domain such as ligand binding domain, an extracellular domain, a
transmerbrane domain (e.g., one comprising seven transmembrane regions and cytosolic
loops), the transmembrane domain and a cytoplasmic domain, an active site, a subunit

10  association region, etc.; a domain that is covalently linked to a heterologous protein to
create a chimeric molecule; an BCA-GPCR,; or a cell or tissue expressing an BCA-GPCR,
either naturally occurring or recombinant. In another embodiment, the invention provides
solid phase based in vitro assays in a high throughput format, where the domain, chimeric
molecule, BCA-GPCR, or cell or tissue expressing an BCA-GPCR is attached to a solid

15  phase substrate.

In the high throughput assays of the invention, it is possible to screen up to
several thousand different modulators or ligands in a single day. In particular, each well
of a microtiter plate can be used to run a separate assay against a selected potential
modulator, or, if concentration or incubation time effects are to be observed, every 5-10

20  wells can test a single modulator. 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 ataghasa
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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cell receptor-ligand interactions such as transferrin, c-kit, viral receptor ligands, cytokine

receptors, chemokine receptors, interleukin receptors, immunoglobulin receptors and
antibodies, the cadherein family, the integrin family, the selectin family, and the like; see,
e.g., Pigott & Power, The Adhesion Molecule Facts Book I (1993). Similarly, toxins and

15  venoms, viral epitopes, hormones (e.g., opiates, steroids, etc.), intracellular receptors (e.g.
which mediate the effects of various small ligands, including steroids, thyroid hormone,
retinoids and vitamin D; peptides), drugs, lectins, sugars, nucleic acids (both linear and
cyclic polymer configurations), oligosaccharides, proteins, phospholipids and antibodies
can all interact with various cell receptors.

20 Synthetic polymers, such as polyurethanese, polyesters, polycarbonates,
polyureas, polyamides, polyethyleneimines, polyarylene sulfides, polysiloxanes,
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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of solid phase components on pins); Frank & Doring, Tetrahedron 44:60316040 (1988)
(describing synthesis of various peptide sequences on cellulose disks); Fodor et al.,
Science, 251:767-777 (1991); Sheldon et al., Clinical Chemistry 39(4):718-719 (1993);

10  and Kozal et al., Nature Medicine 2(7):753759 (1996) (all describing arrays of

biopolymers fixed to solid substrates). Non-chemical approaches for fixing tag binders to
substrates include other common methods, such as heat, cross-linking by UV radiation,
and the like.

15 D. Computer-based assays
Yet another assay for compounds that modulate BCA-GPCR activity

involves computer assisted drug design, in which a computer system is used to generate a
three-dimensional structure of BCA-GPCR based on the structural information encoded
by the amino acid sequence. The input amino acid sequence interacts directly and

20  actively with a preestablished algorithm in a computer program to yield 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 polypeptidclinto 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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5  information necessary to form the secondary, tertiary and quaternary structure of the
protein of interest. The sofiware looks at certain parameters encoded by the primary
sequence to generate the structural model. These parameters are referred to as “energy
terms,” and primarily include electrostatic potentials, hydrophobic potentials, solvent '
accessible surfaces, and hydrogen bonding. Secondary energy terms include van der

10  Waals potentials. Biological molecules form the structures that minimize the energy
terms in a cumulative fashion. The computer program is therefore using these terms
encoded by the primary structure or amino acid sequence to create the secondary
structural model.

The tertiary structure of the protein encoded by the secondary structure is

15  then formed on the basis of the energy terms of the secondary structure. The user at this
point can enter additional variables such as whether the protein is membrane bound or
soluble, its location in the body, and its cellular location, e.g., cytoplasmic, surface, or
nuclear. These variables along with the energy terms of the secondary structure are used
to form the model of the tertiary structure. In modeling the tertiary structure, the

20  computer program matches hydrophobic faces of secondary structure with like, and
hydrophilic faces of secondary structure with like.

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 chemiéal 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
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conservatively modified versions thereof. The sequence is entered into the computer
5  system as described above. The first nucleic acid or amino acid sequence is then
compared to a second nucleic acid or amino acid sequence that has substantial identity to
the first sequence. The second sequence is entered into the computer system in the
manner described above. Once the first and second sequences are compared, nucleotide
or amino acid differences between the sequences are identified. Such sequences can
10  represent allelic differences in BCA-GPCR genes, and mutations associated with disease

states and genetic traits.

Kits
BCA-GPCRs and their homologs are a useful tool for identifying cells
15  such as cancer cells, for forensics and paternity determinations, for diagnosing diseases
such as cancer, e.g., breast cancer, and for examining signal transduction. BCA-GPCR
specific reagents that specifically hybridize to BCA-GPCR nucleic acids, such as BCA-
GPCR probes and primers, and BCA-GPCR specific reagents that specifically bind to an
BCA-GPCR protein, e.g., BCA-GPCR antibodies are used to examine signal transduction
20  regulation.

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 in situ hybridization. In in sifu

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 (Flames 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., 2 sample expressing a recombinant BCA-GPCR) and a negative control.
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Administration and pharmaceutical compositions
10 BCA-GPCR modulators can be administered directly to the mammalian
subject for modulation of signal transduction in vivo, e.g., for the treatment of a cancer
such as breast cancer. Administration is by any of the routes normally used for
introducing a modulator compound into ultimate contact with the tissue to be treated.
The BCA-GPCR modulators are administered in any suitable manner, optionally with
15 pharmaceutically acceptable carriers. Suitable methods of administering such modulators
are available and well known to those of skill in the art, and, although more than one
route can be used to administer a particular composition, a particular route can often
provide a more immediate and more effective reaction than another route.
Pharmaceutically acceptable carriers are determined in part by the
20  particular composition being administered, as well as by the particular method used to
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-agueous
solutions, isotonic sterile solutions, which éan 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 orintrathecally. Optionally, the compositions are administered orally or
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modulators can also be administered as part a of prepared food or drug.

5 ' The dose administered to a patient, in the context of the present invention
should be sufficient to effect a beneficial response in the subjebt over time. Such doses
are administered prophylactically or to an individual already suffering from the disease.
The compositions are administered to a patient in an amount sufficient to elicit an
effective protective or therapeutic response in the patient. An amount adequate to

10 accomplish this is defined as “therapeutically effective dose.” The dose will be
determined by the efficacy of the particular BCA-GPCR modulators (e.g., GPCR
antagonists and anti-GPCR antibodies) employed and the condition of the subject, as well
as the body weight or surface area of the area to be treated. The size of the dose also will
be determined by the existence, nature, and extent of any adverse side-effects that

15  accompany the administration of a particular compound or vector in a particular subject.

In determining the effective amount of the modulator to be administered in
a physician may evaluate circulating plasma levels of the modulator, modulator
toxicities,, and the production of anti-modulator antibodies. In general, the dose
equivalent of a modulator is from about 1 ng/kg to 10 mg/kg for a typical subject.

20 . For administration, BCA-GPCR modulators of the present invention can
be administered at a rate determined by the LD-50 of the modulator, and the side-effécts
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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5 results.

Example I: Identification and cloning of novel BCA-GPCRs

Four human BCA-GPCRs were cloned and their nucleic acid sequences
are provided in SEQ ID NO:1, 3, 5, and 7. The deduced amino acid sequences are
10 provided in SEQ ID NO:2, 4, 6, and 8. The novel BCA-GPCRs were designated BCA-
GPCR-1, -2, -3, and -4, respectively.
These seqﬁences can be amplified from cDNA or genomic DNA with
standard PCR conditions using the following PCR primers:
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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"109%&' ()-!109& ()-y109& () AnHselEsinuclemggicid encoding a G-protein coupled receptor
polypeptide, the polypeptide encoded by the nucleic acid comprising greater than 70%
amino acid identity to an amino acid sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID
5 NO:6, or SEQ ID NO:8.
2. The isolated nucleic acid of claim 1, wherein the polypeptide
encoded by the nucleic acid comprises greater than 70% identity to the amino acid
sequence of SEQ ID NO:6.
3. The isolated nucleic acid of claim 1, wherein the polypeptide
10 encoded by the nucleic acid comprises greater than 90% amino acid identity to an amino
acid sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, or SEQ ID NO:8.
4. The isolated nucleic acid of claim 3, wherein the polypeptide
encoded by the nucleic acid comprises greater than 90% identity to the amino acid
sequence of SEQ ID NO:6.
15
5. The isolated nucleic acid of claim 1, wherein the nucleic acid
encodes a polypeptide comprising an amino acid sequence of SEQ ID NO:2, SEQ ID
NO:4, SEQ ID NO:6, or SEQ ID NO:8.
6. The isolated nucleic acid of claim 5, wherein the nucleic acid
20  encodes a polypeptide comprising the amino acid sequence of SEQ ID NO:6.
7. The isolated nucleic acid of claim 1, wherein the nucleic acid

comprises a nucleotide sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or

SEQ ID NO:7.
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I El aBYNC . The isolated nucleic acid of claim 7, wherein the nuc elc ac1d

comprises the nucleotide sequence of SEQ ID NO:5.

9. The isolated nucleic acid of any of claims 1, 2, 3,4, 5, or 6,

wherein the nucleic acid is amplified by primers that specifically hybridize under
5  stringent hybridization conditions to the same sequence as primer sets selected from the
group consisting of:

ATGTTGGGGAACGTCGCCATC (SEQ ID NO:9) and

TCATCCACAGAGCCTCCAGAT (SEQ ID NO:10);

ATGGGAAAGGACAATCCAGTT (SEQID NO:11) and

10 CTAAGAGAGTAACTCCAGCAA (SEQ ID NO:12);

ATGGAAATAGCCAATGTGAGTTC (SEQ ID NO:13) and

TAAATTTGCGCCAGCTTGCCTG (SEQ ID NO:14);

and

ATGGTGAGACATACCAATGAGAG (SEQ ID NO:15) and

15 | CATAAAATATTTACTCCCAGAGCC (SEQ ID NO:16).

10. The isolated nucleic acid of claim 9, wherein the nucleic acid is
amplified by primers that specifically hybridize under stringent hybridization conditions
to the same sequence as the primer set of ATGGAAATAGCCAATGTGAGTTC (SEQ
ID NO:13) and TAAATTTGCGCCAGCTTGCCTG (SEQ ID NO:14).

20 11. The isolated nucleic acid of any of claims 1,2,3,4,5,6,9, or
10, wherein the nucleic acid encodes a G-protein coupled receptor polypeptide and
specifically hybridizes under stringent hybridization conditions to a nucleic acid having
a nucleotide sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or SEQ ID

NO:7.
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NO:2, SEQ ID NO:4, SEQ ID NO:6, or SEQ ID NO:8.
13.  The isolated polypeptide of claim 12, wherein the polypeptide
5  comprises greater than 70% identity to the amino acid sequence of SEQ ID NO:6.
14. The isolated polypeptide of claim 12, wherein the polypeptide
comprises greater than 90% identity to an amino acid sequence of SEQ ID NO:2, SEQ
ID NO:4, SEQ ID NO:6, or SEQ ID NO:8.
15.  The isolated polypeptide of claim 14, wherein the polypeptide
10 comprises greater than 90% identity to the amino acid sequence of SEQ ID NO:6.
16. The isolated polypeptide of claim 12, wherein the polypeptide
comprises an amino acid sequence of SEQ 1D NO:2, SEQ ID NO:4, SEQ ID NO:6, or
SEQ ID NO:8.
17.  The isolated polypeptide of claim 16, wherein the polypeptide
15  comprises the amino acid sequence of SEQ ID NO:6.
18. The isolated polypeptide of any of claims 12, 13, 14, or 15,
wherein the polypeptide specifically binds to polyclonal antibodies generated against
SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6 or SEQ ID NO:8.
19. An antibody that selectively binds to the polypeptide of any of
20  claims 12-18.
20.  The antibody of claim 19, wherein the antibody is a monoclonal
antibody.

21.  An expression vector comprising the nucleic acid of any of

claims 1-11.
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(i) contacting the compound with a polypeptide of any of claims 12-18;
5 and
(ii) determining the functional effect of the compound upon the
polypeptide.
24.  The method of claim 23, wherein the polypeptide has G-protein
coupled receptor activity.
10 25.  The method of claim 23, wherein the polypeptide is linked to a
solid phase.
26. The method of claim 25, wherein the polypeptide is covalently
linked to a solid phase.
27. The method of claim 23, wherein the functional effect is
15  determined by measuring changes in intracellular cAMP, IP3, or Ca2+.
28. The method of claim 23, wherein the functional effect is a
chemical effect.
29. The method of claim 23, wherein the functional effect is a
physical effect.
20 30. The method of claim 23, wherein the functional effect is
determined by measuring binding of the compound to the polypeptide. .
31. The method of claim 23, wherein the polypeptide is expressed in

a cell or cell membrane.

32.  The method of claim 31, wherein the cell is a eukaryotic cell.
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acid or polypeptide in human tissue, the method comprising the steps of:

(1) isolating a biological sample;
(i1) contacting the biological sample with a BCA-GPCR-specific
10 reagent that selectively associates with a BCA-GPCR nucleic acid of any of claims 1-
11, or a BCA-GPCR polypeptide of any of claims 12-18; and,
(iii) detecting the level of BCA-GPCR-specific reagent that
selectively associates with the sample.
37. The method of claim 36, wherein the BCA-GPCR-specific
15  reagent is selected from the group consisting of: BCA-GPCR-specific antibodies, BCA-
GPCR-specific oligonucleotide primers, and BCA-GPCR-specific nucleic acid probes.
38. The method of claim 36 or 37, wherein the tissue is breast cancer
tissue.
39. A method of making a G-protein coupled receptor polypeptide,
20  the method comprising the step of expressing the polypeptide from an expression vector
of claim 21.
40. 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 of claim 21.
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