10

15

20

25

30

35

METHODS FOR PRODUCI NG OLFACTORYGPCRS This application
clains the benefit of priority fromthe foll ow ng

w@e@giosioshal application, filed via U S. EXpr eBST/Isi004/038339

wth the United States Patent and Tradenark O fice on
the indicated date: U S. Provisional Nunber

60/ 523,940, filed Novenber 21, 2003. The di scl osure of
t he foregoi MERRPDSFAR PRODECING OIFACIRY GPCRS by
reference in its entirety. BACKGROUNDOF THE | NVENTI ON
FI ELD OF THE | NVENTI ON The present invention rel ates

Thid PERRSISCILRTs 1R R P Eri GREFRORY % ﬂll%%&%@%i%ﬁ@émm, filed

ol factory GPCR proteins; In a ce

ViaNN/ENPIPogs mail veithi thalUsitgddsatesRateat andolredemaginOffideaatieeripdicated date:
- ogiHAt i-Qn .an

o B0 AT kB8 0P 018 RO IRLECAT I SR R ro or e

feregaingappiention Hihveisincérporatest Aypif@endedv s entiperpr sense of

snel | conpared to other animals, and yet they can

perceive, i.e., snell, over 10,000 volatile chem cals

("odorants") that aBsckogouNRldFRTHEIRVENTOOGANI C

nol ecul es of | ess than 400 Da. These chenicals vary

greatly in structure and include a panoply of diverse

BeLpbRTHE IMaindsoN al cohol s, al dehydes, ketones, and

esters; chemcals with aromatic, alicyclic, polycyclic

and DRtRIPSSRYBYSREOR Felpiesde pigthods fOE progusing GRURwreiging particularly
oAy IGPaiRgsoteieTh gatip of each of these types, as well

as conbi nations thereof. Remarkably, these nol ecul es

are not only detected by the olfactory system they

BL & oV RDIoF TR IRMEPMoN - Si nce some odors are

desirabl e and other .odors are repulsive, the ability

t o phbavaalsmepsesscroinese” rinrplfactoryserse ozgad theg allgovd fat e recognition

. 10 [ [ owar d

R B 0n BT ok Gy B G 1y B SR T o oxampre,
hivetagrost fehsechfismell ecraprredyte ather anlimalk Lamd iyst theyccaaphesive, i.e., smell,

ofe 000 TR Bomihrs 08Tl TR sy GRY SO RlePerpt e
thay $@0 Di. Thesecthemealfvagrpratly acstmeyremid smlydengiaheply oflliesse

odorant . receptorg exhipit a seven transnenhrane domajn
ISR Bl REPer Sl koS R SSemahpaTp o, Sheyelc,
pélyprlié fidheepouytickingatRQptel;Snd admeABR ALY IABEYcheid@ls of each of

termed "ol fact ort\)/, GPCRs" . Fach ol factory sensory
IhAREUYRSTY B8 XYSiIS Seabigpifaps Bigeeot ismarkebly theseianlgrulgser noppwly detected
by the bF: s paRd Ghd dik&Bnibaisepy jgenome encodes

jt';lprenr q?(dieﬁgtsyﬁil 50 ac.tli ve 1oI factlory GPCRs. Accordingly,

a vaxhcesoms efors predsgifableand ofhgrodess aterepisizg, thmability to produce new

&S GlidntB JHBESE ' ] i
oSS il 8L RSB SHURAY e, Tovars i
enderesqsrabrinto odprirpresptiemiss intensified fin reeanh yoirs. fichwnans @RORher animal

' ; or ant o

<ESEERLE R 5 A UG R SRRy .«
spedializzd type of dendeitecdfan atfsatory z@dorxaemonli Tigsd @lotdnereceptors exhibit a

"fingerprint” . of .activated GP . ce determned, .
syl RSBl o P bl GoeStenil raht ep{F PRI 1 pitein coupled
recepeurd ahd,ascorihply sde teh@edy@sthGody@PARIC R dch bEadtdr9Rer@bry neuron

- other nplecules_that exhibit sim.lar
expresses only one %Jype of oltt]actory éBCR, and%t is esr‘[llmated that the human genome encodes

approximately 500 active olfactory GPCRs.
Accordingly, a vast number of chemicals may be detected and discriminated by a
relatively small number of receptors. This is achieved using a combinatorial receptor coding

scheme in which each olfactory GPCR recognizes more than one odorant, each odorant is
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"fingerprint” and thus snell. Despite the fact that
that reconbi nant ol factory GPCRs can be efficiently

wexpseswed at high | evels by ol factory sensor yPCBUSIING038339

in vivo when exogenously introduced using an

adenoviral vector (e.g., Touhara et al, Proc. Natl.

Acad. Sci. 96: 4040- 4045 1999% olfactor GPCRs are

dﬁﬁoﬁ’é}z@&@éﬁ?ﬁe Shraions plfaciory GPG&y E‘é%ﬂ?@fanﬁéa’éh%?hayac"eﬂzed according to

QHPFREEBEnt B AL HLOGPORYSOH |dEtan%ﬁ‘ed3 alid - ﬁbg&?ﬁﬂ@ p‘r&n@es the identity
in

manner. t hat provides for their function he cel

(@ tlg: odopgmiasivwellgs khe brgis for B}eatlﬁ,cakglg of oflser adecpies thag_ggrplalt a similar
gglﬂemgm%g$ﬁﬂuse of this problemis not clear,
onet

eory is that when expressed in non- endogenous
cel | s Degplite dlest faetyhaGh@Recemiingnt vlfestqry GPERstcan befiplerthnexpressed at

TR 08, SO0 SR AT e o
fadmlrdwabtoe(x;gr,é@shanmatm&;?rdmeNdﬂl eAdad. Soh 96t 4GOL49rY, 1999), olfactory

e ?
RS B o Rty Bl B Pl P el cuted
realt Bystedts\in b haffsn elaf provides/foe ﬂieirS’uI(chm BgBe celt(e.gl, MdEllihtock, Mol.

e SRy 2719870 R et cHE o CisGRRVISTh T clear, one theory i

@ bt dprabsddqn nbuBdob@1das ce IRSHEHOGPORs 418 ﬁ&:"ﬂ&b&&ﬂtto the plasma
ol fa ctor¥ GPCRs i n non-endogenous cultured cells, th

JentRrans ot ths celhandhespmre ?ﬁqﬁ%%er?ﬂe‘éﬁhepq“éw g Vtﬁwmoﬁﬂo"her theory
Wigdekts | Eﬂéﬁfuﬁétﬁﬁﬁl FfeE‘sY&f‘rh hyPBb dueltd éﬁ?&l@icbbr}ﬁ%gaﬁc WSt rec*ulred for

exceptl onal i cul to express 1 n manmal i an cel
iPFODET tnﬁr@braa% Cal@@’féfﬁl or fsiffgdicns geupling torrmsdugtien maehingrpinnon-
QeSLtbRERs %I&Ef%gérgt ﬁ& f‘% SRR o; 859 ki ahbey 3 ardless of the

efficirent or pro uci ng and assayi ose
@M@musnPﬂl@gmléts ir the ingtfisient mrwgsem@%lwmn-ﬁp@h@r@qb txpyession of

Q%l:gm% rﬁﬁ{ dl )Y GP(E‘R;]IQ%OE %ﬁ&lgglgp\ﬁ@r @h}}f@&ﬂp qﬁee \.ﬁ@? %’I&lg problem has |

annot uce restein
A&auﬁwmmgmanm@mma) It folloms fromthe foregO|ng that

f 11 oLaft B BeRBbis B PhabBrEcR Ve Sy eligitapyo express i
ﬂiﬁﬂﬁl‘ﬂliaﬁ Bellseh bitr OTdﬂdSe“eﬂ ﬁﬁ)ﬁgh ieh meetodls hrb iestrahesdyl desiralsle, there were

t hers, th u edi ct [ evel, of .sugces )

Db Fetanir e e e el ot Pty piaiae e GPCRs. Progress in
fuﬁhérﬁ)mdilg ddefaatf gRcpton iﬂ&hﬂcﬁﬂllrﬁihol@has b@@ﬁm&ﬁlyﬁdaﬁip%& because
2:0018. 1-0018. 12, 2001; Mnbair nu. Rev. Neurosci

SHaciery %S cqap be piRdiged Firsstem Nafmﬂ% e bl-36% 20833 356,
1993) 1t tEIQ)v Ukt fhe Bre@ing thiNQREOR anQeat G818 roll@8 Eﬁhable and efficient
Ronnet et al, (Annu. Rev. Physiol. 64:189-222 2002);
meilinds & progwpiag elfastory GREBs yuBmangelisn cebyEls {nuantion mees this need,

%Q@osﬁééa@ ?a%@a)bi M%ﬁb& oEbydss, (Cell 96:713-723,

1999 Ires eln e 41 :211-218, 2001); Zhao et
alITERSEVRINCe 279: 237 242, 1998) Touhara et a

( Pr oc &1‘5&%‘.&@ of 1 gsrtn 1@@&1&‘&@1@ §(§fb%grgg4r§%?’e%5 ?83%\}73. e?léi g(?en%lne Biology

8t001$ TiOPE. PX) 24013 MbhhairsqA8hy. Revi Neuedscied2; 48(73505&91999)] IRaining et al,

Psr b 353088 1093t Belidie el pStpian O s adE s Rommet ool (Anm
200301400 68 1802022 Q@ﬁ@iﬂﬁﬁéﬁ 8B (Traffid 4% @533k 0063)BwkQCEL100:611-618,
80007 a0 (et 561535, 1999); Firestein (Nature 413:211-218, 2001); Zhao et al,
(Science 279: 237-242, 1998); Touhara et al, (Proc. Natl. Acad. Sci. 96: 4040-4045, 1999);
Sklar et al, (J. Biol. Chem 261:15538-15543, 1986); Dryer et al, (TiPS 20:413-417, 1999); Ivic

et al, (J Neurobiol. 50:56-68, 2002); and Fuchs et al, (Hum. Genet. 108:1-13, 2001); published
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SUMVARYOF THE | NVENTI ON The subj ect invention provides
a nethod for producing an olfactory GPCR in a cell. In

w@emsnsddss t he nmet hods i nvol ve introduci ng an eRQT/ESENO0B8339
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cassette containing a pronoter operably linked to a
nucl ei ¢ acid encoding an olfactory GPCR into a
macroglial cell, e.g., a Schwann or oligodendritic
déf patersapblivations A00B0M4S 679 end 21080 L03A8; aod8iphientn 6,610,511, 6,492,143
SUI %gég4§or production of the olfactory GPCR Al so

I's a macroglial cell containing a reconbi nant
nuclelc acid encoding an ol factory GPCR, nethods of

screeni ng for nodul at rs of f GPCR activity,
and a kl? for produci ?$é6?%$v% in a d
macr ogik abbj&e!nventibh 9rdv[&é§liﬂeﬂf6dﬁ‘d>ﬂiiﬂ@duﬁﬁ§fan gHE&ctorit GPCR in a cell. In
research on flavors. and fragrances, and, conseguen ,

regaora, themethagls gvolve EERAYGINEANPXPERIAY Gassefte SRIARIAS P@Hioter operably
%&Fto%@ﬁlcpad%u% JRRAVENGC I e a fabid n%ﬁaﬂ éll, RN alSehwann or

of phot ographs show ng expression of reco i nant human

olligadangritc cmdmamtwemg&ber%ém@qr cppditiens puifahle foppragustion of the
Co%att% (E?@l@lA Lpro Sed g%ﬁéﬁﬂ%ﬂﬁiﬂn g rSoRBRAk: n&%lem acid

accessi on nu 4789 OR2 1s offactor
rfavcbdmgg @erifratoky @E@éss@tlms sexesningfo0B@HidEsors Pﬁ@iéﬂlcwm@PCR activity,
IS
d% g@@qg@eg%o!}g&gﬂ‘&ﬁ@%}%@%ﬁpﬁ%& gjt;heQH%Eglﬁgn ﬁnds most use in
aesm:anch lon fle} draatdoragraBRSRarids canpuesths basfaranrety o@lwearch and industrial
OfD .er - based expression vector as an N-term na
2 otein conprising a rhodopsin signal peptide
and a hemaggl utinin (HA) epitope tag DEFI NI TI ONS
Bef ore the present |nv tion is é%ﬁ r described, it
is to be underst oogR{Wf ESCREELION, H‘Al NGt 1imted

to pamIGey ﬁs&ﬁuﬁﬁﬂ&ﬁbﬂ@ﬁto@ra@%&bhzb%@xp@&uﬁt@iedﬁﬁﬂmﬁﬁt human
course vary. is also.to be unpder st

tBRAPRCPES 0B %&uﬁ@e@f ArimaryfghS W%“np"ﬁﬁi) g‘&%ﬁ%ﬁ“ is Olfactory GPCR

deskE 'd%h%k&@ée’éﬁ&%tﬁ&{be?m% MBAHeFORD liYolf28106; GBCR Bhving Genbank
intended to be limting | ess defined otherw se, %

tasedspipe BmbaidPs B365AS | quél @Bﬁ il fastery GRGR hﬁVI%G@lhaﬁléaccessmn

(0]
SERREREC RSy SOUR et 20 BEsBRe oA zca
\Wirpressed fiosmayeMdft promblgebased expresvipn wertorias ai N-temeingl dysimagprotein

t v feUNi t
PR SR B plbiy SO0 ol e Aok PEARINN) b8l D <
ot herwi se, between the upper and lower limt of that
range .and any other stated or intervening value in

t hat gﬁ%?%ﬁ“%@nge, i s enconpassed within the

i nventBeﬁﬁe tHfpecsern mezrenmds Fupther dekéritied,sit fto beheslerswod maemis

es ndepende, e ncluded.in the, small
Hpran saytiped P Ukl (e, 2 RER TR Flse vary: Tis
SHI) t6 B uhdRrsddtd 1B Bl térhﬁﬁdld)gy WRBEChdiele & for ik burpbsetdf@escribing particular
stated range. Were the stated ranﬁéﬂlncl des one

or
trsthedimenisaly, i 16 80t iptgpdrddo s imiienignless dridied othepise, afitechnical

tRASG et iR Gsdd HEdisShAE BrePh@ nicdfihs S nibonltenderstood by one e of
i nvention. Throughout this application, various

-pudinpryskillgn she apde which tantveniionbeleags. pat ent

Where a range of values is provided, it is understood that each intervening value, to the
tenth of the unit of the lower limit unless the context clearly dictates otherwise, between the
upper and lower limit of that range and any other stated or intervening value in that stated
range, is encompassed Withiﬁ the invention. The upper and lower limits of these smaller ranges

may independently be included in the smaller ranges, and are also encompassed within the
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applications are cited. The disclosures of these
publ i cations, patents and published patent

wa@ppbiosasd ons referenced in this application aP€r/ns20eH¢38339
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i ncorporated by reference in their entirety into the
present disclosure. Citation herein by Applicant of a
publication, patent, or published patent application
i igvention, swbjead e swisperifivpll Appluded Hmita theatatbdpangei Watte dire, stated range

bl i.shed t |
PG po P il T B xRl S B P infded tmisare
ammemmmwdmhﬁhmamnﬁme singular forns "a", "and", and

| ur referents. unl.ess

"t he" | t h
cl egrl 1o ié‘?“gflﬁgapg IFALOD, V§8°“S'PHB§ catipns, Paésg‘g depu%f(sthed patent

rappedafioiird eitedaNheAGRMstres Hfcthésd @ﬁbl&a@éﬂs r}]iﬂtééllSYan@fp}lﬂuﬁEH patent
uaes rererence

reference t. ' inc
taQP]g‘i?E%grf eﬁ%fﬁ"%e@@%a ﬁ\‘&a“@a arewgr eb} {nCorREARAJYY TRIGERFE indheir entirety

tih@I8: srkdehd ASE1dsOrel ORatRh here@W Aplitar bha pdiflichtfon| Ibbftén'f‘ & published
noted that the clains nmay be drafted to exclude

dystenbaprlicasion denet an ﬁ@mwy fmhea% Phiaidhplication; l?ﬂ“é‘h & gublished
tRteR s \ﬁﬁc%ngpbe&%gent baS| s for use of such exclusive
termr? % solely", "only" and the like in ,
c o nnedtush bovnetpd thhias ruéf@r heggin & in the@ppindedlaimsnthg singlar forms “a”
r Afid p?xﬁir e %clﬁl&é@é%&egﬁg %fe?st th® Qont%(g'glg{lrw @&t%&%@vﬁs% Thus, for
cwrAmple, Sforance torah agat’ 1hqlu¢aa‘a mhigalsrev%wclu egentspandoflerence to “the
g(?i/deg elglleuﬁes rf;]fe Zeﬁ%ees %Beg grlg ore ?Pﬁ Qﬁd chllxga‘?enlrsqﬁére fﬁmown to those
[skdlet nst;ha art)j aad isol éonthi Tt iseftlrttoyy notedriiet theiclagns may be drafted to exclude any

RSTEARREG kD b DTSRG 2 T e s o

afxcinsiveidBoldgy WESBlelyr ARSIVE Al e tikeinddddnection with the recitation of claim
transmenbrane-3, tr ansr[errbr ane-4 and transmenbrane-5,

SHAneniss it Risod Ae negatyRy HRHShenbr ane- 7 on t he

ext er iglprofin cofXbd Re§hdriH, 8F “GrRirde aarecﬁol}fﬂaﬁtufé@ tHat share a common
menbr ane {these are referred to as "extracel |l ul ar'

riégeteiabmetif, havipgisegen egions eibotwesr 220334 hyideophelie ppiap gpids that form
Ts*é%ntdi;ﬂﬁ%@ﬁ&g’ re%&?oﬂb%hélﬁs?&saar RerRbraf ﬂe&’dhrbﬁéh RYachBEPEYEnumber, i.c.,

am no aci ds between ransnenbr ane-
ttraaﬁgmbmmeah €CM 1), transmepbrabe-2(EM2), gied Theatr@ﬁdeﬁmbramhdwes are joined

ia[ﬁ& élfn?srb?fm R b@w@ﬁﬁrﬁﬂé@,&ﬁ%ﬁﬂ%ﬁ @:\g(ft'r?ﬁglgrggf}ﬁe-l‘ transmembrane-4

1 or or I ntrace
rmdtmammmn{hrhmﬁe amt ansmémbraed6 aml temsthembrane € loh tHeaxterior, or
I onﬁul ’ 51ad¢ of%%s c)efljltrﬂembrane itﬂoﬁp afg. eferreg RN text\r/a.ceﬁﬂlar regions 1, 2

Thera‘cgar 0)4Y erm nu recep
tdné 3i(ACH dEd zindlEﬁS),Srm)emv\ﬂyﬂ PTIhB trhilmm&irdn,e hahkdas hﬂeetlso joined by

rmnu oft or lies |
SREPR e BEism bR St el fatimembrane-3 and
Sttanbi€éribrenea Gn€ trasssiefibeaat5@Ad tr&nsﬁ%ﬁfbfafﬁbJ%nd@é intelion WA“intracellular”

in the art, and further discussion CRS

S BB bran e e TR0 2 JuonliE sepionagl BRISHCY, 1C2
€hnd @C@ef«‘:@ﬁ'@cﬁ%lag'rhe@%grb@ﬂ@ (@9 9imiRRSf iHaQedePlot Wi iR the intracellular

books Structure-Function Anal ysis of

@pmeo’rlﬁnmﬂne@db |a@<djthRe@1wp £ pigpningheidhepoantqrdips in theextracellular
Isé%e Q gic{e'o? the c%tcgrkt% stillﬁturelgl%%) 51 foH 1 enér)ﬁpf{%ﬂ Eﬁjawn in the art,

entification an ression o r ot el nCou
Rad éprther dispngéibn sir@BIClbg/mwﬂrmfowd le)Prr&ss&Nan C%Bwﬂr 11?9@ 8) 1-20;

S O 5 LTt 09
\Mtustml’e EIEnt)mlGAi?&lpﬂmoer Brotdnedorﬁiﬂexbl&rto@ptoﬁambhﬂhe«bky Wlley-Llss (Lst

eléikhon BetgbekMS%gg)e Iigegmrf{ iynch (119,3) Iden dﬂft cationt an:(li%%(pl)esswn of G Protein-
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A "native GPCR' is a GPCR that is produced by an
animal, e.g., a mammal such as a human or nouse.

w®eioaioswes descri ption of native GPCRs may be fRCmtiSion4/038339
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the On-line Mendelian Inheritance in Man dat abase
found at the world w de website of the National Center
of Bi otechnol ogy Information (NCBI). Additiona
deamtaddiccentors pubishédbey JCRCHELeyngy/Sdre (Wlatgh d928) and EatwyelHrga (Ed), G

[
gggﬁgnvﬁaﬁ)'letgg{eegépﬁ&% lbilﬁ%d Bg {ﬂ(@'ﬂﬁs@ ((jéépf’egnbgﬁe éﬁﬁggﬁ ﬁ{dySteve Watson
T@ld) 6-Prot¥ind inled Meééptcg&facfébdmkmmbhﬁledrby Academit Puabs (1st edltlon 1994).

speci f) Qa | and may .be, for
o anpi'e B GOCRCR 4 GpCr Fal prpdusc SR i, B o Rigpong puch as o
alfniman @ mou&t Detaifed' deadription bf nganelGPCRs ﬁnail bg &ueld it Onsline Mendelian

PR M o e w L pide Seliisaf e Natiopal Gepgr of

agioRtisiologd Mnfotidtih mcag,onacﬁtmnal ﬁHscﬂiﬂiﬁn loF Kive AAPCRs may be found at
rmdul ‘i‘t or" is a ligand that increases or decreases

Pidgvenbpitn of primelposrsbangiidist phexpaplapy GRAR&HoF use in h the subject

wm&hmkesgﬂﬁwmh@¢aﬂeqo a GPCR that is expressed in a
The term "second nmessen shal |

. nt r addp tayma Hisgnds prsarsen Beleenic at Sﬁ%‘ﬂ%"alué bmdﬁ t(bf?' fGPCR. A ligand may
rl?ecﬁﬁ)%ﬁnn‘aﬁé:ﬁ bMﬂ[geg)ﬂ@e a'ﬁfﬁieg rele] HERARESER aﬁa?od[gg?h% ®native ligand” is

for exa 4,5-"tri phosphat e
i ligopd Bia;is @n ohdogEINGY, natwyal ligand A x(a@mﬁ}’CRc digand @Pbe a GPCR
( 1! st S 0 be
a1 o | o B PR Rk BREC OB R o,
addi t iﬁo‘rmodsl@mrﬁmk ai@sétig’emcmaspmnberemma 6@ CReiatsanctlar response

oonil S 1 SFBK g Ve PRl ERRCRRYGs SEM @ RR el O

and aﬁmag-a@ﬂnl“sécSnd Aasseﬁgﬁmhsll inedrsandiniracghuiar redpoate produced as a result

activates .a GPCR i ntracel |l ul ar [es evvhe it .Dbi

£ iRt o, & b iGameoan PERGS P GaD i gpsil L3
agiphospliaRS(IP3) Odideyl @§@es] (DX G RYclichaviP Zen MBy) Riydic, GMP GRE¥RP), and
intracel l ul ar response when 1t binds to a GPCR An

(et §EFAME messerges TeSpeRsh qan i TBeRSEIEd e £ deietpaingtion; of greepter activation.

am o bedoR@ me eBecP tdsForRS cadbe RkARIrSd foP e iW¥ALifibatidR BB candidate
not activate the intracell|ular response produced by

t 4880tH 8%, foF €Xqrailen agenists. PR agapistigaYRTEs agonsts.And it geiss. ¢
intr agﬁ da bl Al fsectsl&gﬁ@@ﬁlcf?&tﬁgte@g @Pbﬁtm@d’celﬁ’tﬁéﬂrkz nse when it binds to

agoni st. tagoni sts usually do not dimnish

e gBFCRne intracel lul ar response in the absence of an

agoni s« ' e

oo0n S AR PAOG S AR B RO00L B o crce

(ihmzmalh)lanrmppmceﬁfheuhtéaindsespﬁﬁﬁﬁ of the GPCR observed in

t he ahsence of .an onj s a

enbodi ﬁ{‘tggonéSt b3 §2%fnh \\} lﬁlf ?oggpg flm?%‘)m? tgﬁst%PCeIg?t tfle same site as an

| 4pbnibti uewhich dbds@opictisain @ istfaceltulirMsspore paglacsdyy thyactite form of a

I about, 30% . by | east, about 50% or b at | egst .

A8k Bt e e G B it ok o e Bgonist

Ozintégbnisf%\(ﬁtﬁa‘ﬂ@ de @8 difdinisii@ie bAEMe IRHRERAr reBER M BR9BSence of an
onpound, naturally occurring or chemcally

ny
saﬁﬂmﬁ&m@al agghistknown or unknown struct ur e, that
act i valegnRRe 9hdrd¢t RaMighfidFhicK'Bindl 16 G¥ ARG aldinhibits the baseline (basal)

intracellular response of the GPCR observed in the absence of an agonist or partial agonist. In
most embodiments, a baseline intracellular response is inhibited in the presence of an inverse
agonist by at least about 30%, by at least about 50%, or by at least 75%, as compared to a

baseline response in the absence of an inverse agonist.
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t he Background section above, odorants are usually
vol atile, small organic nol ecules of |ess than 400 Da.

wo-b@soswg4 per f umes, scents, odors, fragrance aPEI/UypPpes038339
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of odorants. An "odor"™ is the sensation associated

with a particular odorant. The term"™ phenorrenon

associated with ol factory GPCR activity" as used

her ei rfhg &ray §dqf§1tae@9m@&s€ﬁ9élb’ com@dmaauallmccumng or chemically

f y .
(%%Eéé%??({/flk?mﬁ glgéf \5{1 Etﬁrc?cﬁé Ql‘f'ah gthar ac er | S li)gkt ﬁs fhscussed in
i the Backgiougyd m@%@mb«t @donanta atmuxsmﬂyo'plaateg s1padll orgated moBondes of less

t t « » s
S BB 3t M G P Rl TR iy ocor s e
G@@Qnorazfssbcmﬁdsmlya prgeuddrypderantsuch as smel I taste, or

oL e BB B R e SR ROES et v et

ab a@@&z:mrml mlolebﬂiir mloﬁﬁﬂ ctlaraéteriytic |a§$@§1ht€@ Wit QUBAEE GICR activity,
re ani acid.or nucleotide residues,

whi ch
rPél'Etf% %C%?c gpeeiie lsagadéxﬁﬁa%l&e iR Tpnag pr apimat mgdel. Such

amuamc@mcm@ b80dré A& 1BA L 85) ABwRtredm %&ﬁh@kve@?%sed by
pol ypeptide or nucleic acid. In the context of GPCR

Gtiven AbERER 39 rsenspry RherpiyRes sesh 28 sifells fastsh Queothyesibekavisal or
‘thﬁ&@ al%velﬁsb&%ed%g a8i3Albn 46 GPERT O about 20, up to

about 30 or up to about 50 or nmore am no acids. A GPCR
or a fragletion” it definedps wyng@nteahqn apifroecacidmuelpriide sequence in which

A3k 8F MBR-anfid ac!imqﬁlt:ﬂe&fqe r&¥idu 9‘?&2&&1@@1 dré ﬁsgﬁt %&ﬂﬂaqu to an
in an am no acid or nucleot | Uente WAl Ch has
reguig acéiseeeneher r@zdupmdecan@hcemf@ p@renwaECHmotypeIaide@r oucleic acid. In
QHecéogfég{C &f’il (glgé% gluaeﬁa n{e%?]ﬁlg Oléﬁ%ngcsén ‘i:nqrg v%'g]%l%'g&? ota a[ﬂ)out 2, about
Lﬁaafemt H, uﬁSRGFBou’ﬂ ZOaspatot about” BOgm op tcaibloyt 30adr efcge arfino acids. A GPCR or a
afpl t(ﬁ[g Q9 or ijd resi dues W|th|n an

Teemen IReree ol Siliin TS B B s8R e, whi | & addi ti on’
can bén&insértisetdri“aduiion” ﬁ@ﬁhafchﬁrige airhremia6 béld bemicliéE8e sequence
é’g’h%g}?f a1 N- or%ter s, or bothéermnl In _the

regplicd inheaddjion ¢ ﬁ{“"’fer?é‘}”é%?"l ofrucligiide rpyidnesy

aghgedtivel), dssompatad toyanQlnigbaud se&uen@@@ﬂﬂucﬁoh&ba@éﬂenée of a parental
abo t 10, .up to about 20, up to about 30 or up

- “Bygertion” rasperalbrckes terdidion 1§ capeRmere aml@fgaﬁéchtemdues within an
taﬁﬁfoe&fd s@@)éné‘éjéﬁa%oﬂrpgﬁﬁc% &/ﬁ?en‘agt‘ﬁﬁoﬂ SR bt hlpﬁ]lserfbn or refer to amino

"substitution" results fromthe epl acenent of one or

e sesidipasidad atag Noror Rfetneins, qre@tlbgennmf firethe wententiofiy GPCR or

%hﬂ@nt%erﬁ)‘f* Ca!n?f?steftfé)ﬁ%r addr® %Q Bé gﬁr It Hout“C IR ?dab'bl?t S?Qbout 10, up to

anino acl d sequence or nuc eot | de sequence a

Bbous A0.aip (CHIERL 3 oraupfte abmitrEMbr mive rexo. aclds A SPORdarfeigoent thereof

.03t R nt thereof may have

(o]0 25&?@§flve&%%§%%£a0| "substitutions which have

subst Arﬁ‘sm‘tahﬂuyom ‘aeedth fom ttmreﬁ]@é&ih@t:bﬁ one oy mofByamino aclds or nucleotides
i S ln ended c i nati.o

%m gﬁ% t | ixl}g a%ﬁsggrtx\l}ltg eotlc? érespr:c‘etnfs A2 6om53[r%l]:c%§§ Iz}man aﬁnd sequence or

, &ecrleotidb béquénes of ApgentaGPQI6s a fryfemenitBerbdl His understood that a GPCR or

iologically active" GPCR refers, to a GPCR h
i Gudtl oo el BriaenTedhe FaMeEr R soRiaT P gubstantially no

@fFEdd bh GPQJRQBmtyABy 'é&%@rvaﬁ%eduﬁsutﬁtﬁﬁs {58AtBfded combinations such as gly,
"det erm ni ng nmeasuri ng ‘assessing," and

algsebyilenlsy; 3&? el gay g]nnﬁf‘éfdi’h hisgearAngd pAA@T ncl ude bot h
? ga Nt i Abiny @iABL AN AAPR ARLEHLH GRIR BTng BRLAME S

biochemical functions of a naturally occurring GPCR.



an "anount" of a GPCR in these contexts is not
intended to require quantitative assessnent, and may

wheoosiosteesr qualitative or quantitative, unl essPCT/US2004/038339
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specifically indicated ot herwi se. The terns
“pol ypeptide" and "protein", used interchangeably
herein, refer to a polynerlc formof am no acids of
any | e%gtshd haxginche teams [daterigingd Sawdsuaing” fassessingdnd “assaying” are
31%&‘& &aﬂ%ﬁablﬁg@gy}n%ﬁdé Hotflk u%'t@a‘fl]bg gﬁ(ﬁﬁla{ t)étnrrm geltgrfnﬁﬁu&{s Reference to
rivatize no acrds, an dés"havi ng |
rmld‘iafmomd:” pfeszPﬁE ibtheserontests 1sTIt¢ne mtcmded ﬁonedmxd gBarftiegive assessment, and
n but. not
b6 e ottt R BB st Bt Bl asealfvise
f usi or'1§1e\mﬂnh “Piprpided gndiprotia” haedinegdisee6ig derein, refer to a

S eg uenc gsmf #ﬂﬁ"ﬁh %(w d’tg pﬁ?&ulte{‘% d‘gﬁ Tbé]agltng{lrlfptg Qgﬁﬁ’%lﬁrﬁg gon-coded amino

Pectls edhBically br siedhesically Rollifisd 6 depiRitiA@ bifino@cids, anfl P6lypdptides
protelns |nclud|ng as a fusion partner a f1 uorescent

pleging mppdified peptiderbadkbgueseThe e ingludesdusien protemggclpgige, but not

| liﬂﬁ@ed td, r}ﬁm&?ﬁﬂaﬁms Rl a@e&r@@éﬁs B8in® (ﬁbﬁh%ecpﬁﬁ& fusions with heterologous
pol ynucl eotide" are used interchangeab and refer

a@mé GPypaieeys leagerseaieneiicVisly oy w@y)ubN-tdﬁynal éwgmmeeruewﬁ@s,

_ [

fiher egifogféglgﬂ %%H g(gt?insg EUSSE(;WE)?&EI%L @/ﬂfl dgtgfﬁablé)fusi%ﬂ %lﬂ?&?s e.g., fusion

tmqatg@s mchc@mga@ A ﬁlsm;ltpaamr@rtbloreawmt lpra’gemp Bighlactsidasy, luciferase, etc.; and
{ don, known or unknown. Non-linmniting exanples of

po ynucleotides i ncl ude a gene, a gene fragnent,

e xons,The terme hml,clemsiemqjeafulé?l\dﬁd (‘pdRdAic]eotidedimafwsed Ridchangeably and

SeRY RO ot e SRR BEP e ST B8 ppoguriette o

\zr&mhmlamde@ ot aiakogds MobPoWlmdemg&lave et thde-dimensional structure,

reqgi ons, .isol ated RNA of an e, hucleic _acid
e Do P Tiston, ke ALE O SR € BTl ohiy pgfgmucleotides
|1hd51@cw a @he,Cl defitHr@fmenfiSx B LRIrHIRY Blbftei RERNAI FRNA), transfer RNA,
"ILsol ated." when used in the context of an isolate

crth?ﬁ%m%éwr &toapanes FONA geeombingnprolypeleptides, branghed golwwcleotldes
HasBINK, (YR Molldl H1eK @Phnyf sreqlfenw @Bntfdi‘ réfin§ N5 dId16d RNA of any
compound natural |y occurs. "Isolated" is neant to

i SAACneRe NHPH BtH BEOLesh aid paineersyiThp pyeleje pgid mwlecwlg may be linear or circular.
subst antjal ﬂeYenEﬁfe't&Hle‘iisoia%d A Jien GRIPRR YR oRdfex thaﬁ 'is%ﬁ# d compound,
and/or in whic he conpound P Interest Is ?y

aefersiip 8 compoval Iosﬁmqtﬁmsi. ﬂla‘eld in ghsenyiserdndmi didferent ir¢m thae inrwhich the

n e o i . .

rcéfr{rlg rglr}{a yyocE)lH'E S %so{a? d ésnr{ll%a?% % rlrlgc(rf] &4@190 %hat %g gvtlthm samples
Gﬁle%afersebstmbﬁ aﬁahdzdffoﬁfh%’mbmpmnd afithtaress inddored ehrhlthe @@ffound of

f.ree f.rom.qat her .conmpanent th which it is naturally
GG PRl SRR Bifisbter or o sequence.t hat
" encodgsisedchesd, elod teth Prabstpgiplly pee” ﬂeﬁerﬁtom%hl@bmld&ﬁitds removed from

gﬁ:ﬂlgigl?ag Eg\},\hlré)pl Jélc hant((:a]{rﬂl{il1 1stbq% éeta.(rs‘tggt?' C%%ebpfﬁf%be de P}f i#‘}/e ﬂgg Sar?d r%ost Dmgrably 90%
[Fk YRaPsthé@ombSMen® %AV 8eh it & At asseRiatedhen pl aced
under the control of appropriate regulatory sequences

(or " oifPfige sEPEEne pauenrethBogReraps @selseiod nelyRaptifieés a nucleic
%ﬁﬂ%@&l@&ﬁcﬁ YR dlahdtrifed (e{ ik B5d opﬁN%) %ﬁ@{ranse%gﬁl il case of

5 (amno) term nus and a translation sto on at

tRNS) Pt paymeptides forieanaple, An g belit agjl wb@meuwn the control of
DP%J ﬁe ré%Hf;ato&yc‘s énc!aé Ic%ﬁ%?\]&le% Elé}les of the coding

ryotl c or e caryotic sequences
fsequened araitypisally determined by a start codon at the 5' (amlno) terminus and a translation

—
-y
—

stop codon at the 3' (carboxy) terminus. A coding sequence can include, but is not limited to,

-7



prokaryotic DNA, and synthetic DNA sequences. A
transcription term nati on sequence nay be located 3 to

W b@sosdsng sequence. Ot her "control el enent s"PCERYSBEDEES339
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be associated with a codi ng sequence. A DNA sequence

encodi ng a pol ypeptide can be optim zed for expression

in a selected cell by using the codons preferred by

t ¢1ANA diloartirad] peadatyotio or @parpeiEmRINAcgDNAICONA sofuentms from viral or
i pent i C Encoded. by"

Pl BN PR e B S S L By 8 i sgavence may be

plotatgeita itie c&ﬁﬁgjsqu&lpe Whisar Econtrbhelementtyy’ pﬁ@talsﬂﬂ)e&e@uiafed@vith a

o?odgltg%?iugg?en ét K%gcgjﬁﬁ%gtngo@?l}s%aap%@?gu% CAR B¢ 8%&%%%{1 f%)re expression in a
| @fsied Sell lﬁy ﬂﬂlgam BsdoAEprefrredbieithe velectdinde tPfepfeeénd eyDNA copy of the
ast t %(ﬁogo acids from a pol ypeptide encoded by

t é”‘?ﬂ}tq @eBtl g SefYEHCe. Al so enconpassed are

pol ypephidiied 5L ARRER S nubIsic aditl SedubhBeRHiQ0doaad i*oi/a polypeptide sequence,
identifiable with a pol ypeptide encoded by the

SsHlieR e pobppriidsisParengeri & gortipe fereof eontaips ayaminguegidsnquence of at

Oftadeh I8 RthoWRRS, fhdle f)ll&?era%% %@trg  19AnRSAdsRad e%nemore preferably
configured so as to performtheir usual function.

pit daesit [Srto 2 aminogcigdp éfpmbﬂ pplypeptide @nmle‘ébic@d inAgjeis eeid émﬂence Also

HbhmBLLast: KIGFIAL 855400 16113 5000, RATSRE Rl U

crviypepfidsiescaded by thesegwdéong sequence, so long as they

funct |“ ] t

exanpl € i ﬁlly%rn%%ﬁi rﬁ%gg% ?&( rans ?a?e% of Q? n?%‘ﬁ}sleg%n kt)hecf omponents so

sdeguribad e& comffifguine] Joras seeprt fohe thegreual Iﬁmcmsm Aopremoteethaein ogerably
uence..can

et R RadPuira o P Rbtr BlmEReEN iy promoter o

Sehgt e itten] eBMemﬁ reddaiot baintguan §/ith tietcodink sécﬁleﬂiﬁeaﬂi lox’;g as they

C@%}%Ip g‘é %qgthg Ieexb.]:ﬁu eﬁsn g)?lfﬂ'éﬁq%)% i I%%S be qr,] Iggrg%{urlgu Wa(:t 2 slated yet transcribed
t Rg@hb&cah Be fratdat &tw@ﬁ&ﬁ%r@ﬁoﬂeﬂ@qh@ﬁe end Bt@fing deliRdé and the
doubl e- stranded, extrachronobso mol ecul es

(BPRRIFT Fpgyence eyl be ewss@fﬁdd‘gpeém hlplwri ntp teredineragiraess

from Igmadaep e @dnstrtit® &lis ﬁ%@%&l&@ qRd 'se?lh&gze Iﬁ?at‘f‘Haﬁ;tHe¥1’?constructed
nucl ei ¢ acid sequences, and ik vector" Is

cta seipprése@pe py mareffanationa) ug@wt @@qdj mgfégr in @aiarmssqmzd@sl ipclude
xﬁhlﬁta lhllé/a'r do¥ibelsRhnde@ %%{rgéﬂf&nosomamg%l%leg %ﬁ&sﬁ)ﬂ' ds), cosmids
an ene transfer vector mean- any nucl ei ¢ aci d
c(g}astmdg. gd)nt@alpg BIOS sefjuerites dioni lagnbdehldlagGOpvleeé germes toraprising non-
I d | can transfer gene sequences
?ﬂ %Hﬁ%lgt{deéé;%cﬁ{s,&a%?&m\ggﬁg@é acconpl i shed by genom c
i nt eg rAatviecinr”df caplable of transferintg gene sequérees toediostreell O]"yp1cally, ‘vector
transi ent or inherjtabl e maintenance qf the vec
R P BTl 2 PaEe PORRITE et P AP M el construct

Qiape[bilen@f dir@EtthgaXPE@sasiomoiegene bﬁﬁtere@ﬁalmmlckﬂ&n transfer gene sequences

vectors essi on cassette!’
Pgiﬁsw b cakg aéF‘?:mAIg’é]f“‘dhg’e‘ﬁg?‘P‘ﬁthe% afipnnt ll gf a portion of the
d}el&t@ﬁ? ot RhsteNoraX R @b RAIntehande SRAETERH 2f15h SEAMEDHBs0Rfal element.
interest, which is operably linked to a pronoter of

t s dhgters mcwe%%l@%&,ﬁ@d expIRsFon Behicdes; assvelbas infegrating vectors.
const 4G eés%%a&etté”%%&ﬁﬁses an})’ﬁféiew acﬁp&ﬁgtf'&é%apable of directing the

expr essi on vector, " gene transfer -vect or,
rpiessianoofiareansi¢aging sweemfelgsneﬁnwmals 5@@@@blwdmbechto a promoter of the

27 ¢4

expression cassette. Such cassettes can be constructed into a “vector,” “vector construct,”
“expression vector,” or “gene transfer vector,” in order to transfer the expression cassette into a

host cell. Thus, the term includes cloning and expression vehicles, as well as viral vectors.

8



host cell. Thus, the termincludes cloning and
expression vehicles, as well as viral vectors.A first

w@odognsieBeot i de is "derived fronf or "correspoPdBUS04/638339
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second polynucleotide if it has the same or

substantially the same nucl eoti de sequence as a region

of the second pol ynucl eotide, its cDNA, conplenents

t her ek ﬁrsﬁpol'yﬁuc'lebtldié s plaisd fegll elrffz:errésqbemClsi td’Ya sesond polynucleotide if

bed above. S eri.ve
of By s st bishE R s has g fight fbna
epslpfelotiie, s EDNAL carflanivue tRaédfie ifiedisyless sefiit@identity as described
second polynucleotlde or (ii) dlsplays sequence
i h9¥Eity to the second pol ypeptides as descri bed
above Af ﬂb@p&lg%gde ﬁd‘ﬂérWe§ E8HP B8 corradpandshe” b kdeBnd p&a}@gﬁde if it is (i)

to addin nodul at ory agent to obtain a desi

pmpqiﬁécbm adlstaolmuslentids Hy%\feé 98 seatnddotynuglgotidengr (ii) displays
gﬂa&&bgﬁ@ﬁﬁy 1 A8 s&dhd E&&peﬁo&? 2BAHiRlabYvagent s are

vol at i , as suc are adm ni st ered orally
or i ntFherersshdministering?, autl flhe bkg, yefers tq afdingac@PGR pypdulatory agent to

S PR BRI,y HESLERS ey e s
ofiPEGR nmnﬂutatorymgentsram ‘edaie, ped, @epmh,dhe}wfre admipgteredrallyoer intranasally,

o%lﬁ‘ﬁ:?& ireg }? E)re ?gm?cgl\évgﬁggc{lﬁ%ritp%oodstufﬁ or rt‘l%e a%mu %elleyThe effect may

ANS° artiticrar
Otdiglstels @r peatialfyqutendnt perceptiofs & an Barpmiy marehse(mkdeptlon of an odorant, or
usually contain nucleic acid that is not usually found

i FRaY BPTafs 1% ¢4 onbi nant nucl ei ¢ acid usual |y contain

a fusiThe t@ tneR-netirle b@cﬁﬂﬂ@" of ﬁreafmhﬂﬁant”hﬁéanb Srtllﬂieial or otherwise not
found in nature, and % nmbi nant
e

ugqygql }nylaB\rQ) %E%blg%pt gells ConiHp DR EIF é$ g %&E }Sdlot usually found in that

" QbteB8&hbinant 'nﬂéiéﬁf hély @Euafl chesh a fARA of PR biffbre nd616icUsi@8that is not
i nt erchangeabl y herein, ¥o refer to any ani mal ,

e.
iR nafiaRd & FecaRRUIARFPAYPeRNAY IsHguably PaRAUSFd, bgPrepgmbinant nucleic
Cgneral ly, the subject is a manmalian subject.

Exenplar subJects |nclude but are not necessari

i mi t e§ublect” i inividual, A Skosh and fpasienti aeaised lmeé@angeablyxf/lerein, to refer to
¢ - . 1y, th
oot a2 B 082 ) B RO ey, e
DEB{ERt Mmlfﬁm@ujwwmmﬂshbwm iclide, biuhare mpf ieaessarily limited to,

g@?r%l/aims,lr},?n élﬂnqglt? gﬁma{eﬁ ém u tr'chsu ginﬁg S er of gé g%%lug % aﬂd Rorses, with

ekyphas deiag of@sid@ildréntaestt ai ni ng a pronDter operably
l'inked to a nucleic acid encoding an ol factory GPCR
into a macroglial cell, e.g., a Schwann or

ol i godendritic celDeraams DIcRPaoN OFIHENSVIEeioNUNder

condi tions, suitabl e for, productjon of the ol facto
PR THesBbigfioveaEen mevidbu ’aﬁsﬂ Prwrotwme watbaon GECB ina cell. In
I 85D RANLth U GhRIIVe iRRdFhciBR 6t pAdision caabdtR Chmtaiireh moter operably
met hods of screening for nodul-ators of ol factor
é:m g $ehwann or

abiuliedite yudkriciacid ryopding pn pliastan: CRER AP0 gmageqedirhce
olq%g L kit @J:l , 684 fnain E];.I(i}’ﬂ ng Y 881 4rBr dohBiiSn L RaB1® for bRduction of the

exanpl e, ana ysi's a I'dentification of flavors an
f plfagtoamn GBER. Alsd pravided éspumparpglial ¢edlsoptaipig agegongfinant nucleic acid
h r t
RSHE MRS bl BRA Ea 0P g Sy R iy,
p v ldefdr pmdﬂdm@ Suotfaatoyy @POR asa macroglial cell. The invention finds use in, for

example, analysis and identification of flavors and fragrances, and, consequently, has a variety

of research and industrial applications.



i nformed by the Background and Definitions provided
above, nethods of producing an olfactory GPCR are

walemsostoed first, followed by a description of PCT/US2004/038339
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conpositions and kits that find use in performng the

subj ect nethods. Finally, nethods of screening for

modul ators of ol factory GPCR activity and net hods of

scr eedn fgtheodesottongiht inventisniic greaﬁredwhﬂsthmeddedvﬁ'fhm&mary and as

QALEA spec
o o Bt o] PO iR AR et ragpgine on
@@RtormGBCRafel desdrﬂbedi fissg folkowed bly Iaelsscnpﬁdrfﬁdﬁmpbdiﬁons and kits that find

onposi tions for. use S, Wil | scn
REBPSRg cher e o el PRl s et S9hosdiiar of
" slfak et GPYR Getpiitgtadd meﬁﬁﬁmﬁdreérﬂﬁgi‘ﬁi' @dorardt Mimetics are discussed.
abbrevi ations thereof, e.g., "olfactory GPCR') refers
to any nmenber of a phylogenetically distinct,

art-r M@ﬁmné%nwbpﬁ@mdm@ipAtcthGa@%ﬁuperf am |y that

is involved in chenpbsensati on. O'factggé are
bot h J&ARs%Pec) thgavasien providss mothedscf pendaging an alfwtqm GPCR in a cell.

VR/de f ,
A %}jj}‘ﬁg thzegi‘gkglg@ste Hf%@%r’nﬁ&(%‘ijud%g ﬁi‘r u%el: %Qﬁﬁkﬂ@%%il%swﬂl b8 8escr1bed first.

A usméNfastoral-proiaasomdedyeseptors: 685- 702, 2001) and

Cr ast ‘Th@'ierﬁ"‘olféwg lﬁ#&teﬁ?éoﬁ?le%@égp ﬁ&%ﬁbl@gratlg)%ﬁ%%reﬁof, e.g.,

whi ch are speci I ncorp erelrnin
w@facrtelw;ﬁPGRd ) peders tccaaiyamemhehef mlfyhxgtrmtiyalmmswts att-réoogtibed sub-

Rt PR A b B A o AFSEGRS, LG PR are b

ageeeralfly andtspecifSdally AlSCllOSB(ﬂ in awtidengribtly of pulihcmn'pxh(ﬂquhc databases,

ol f.acto i table .f se. i he subj.e
e REREAY St Rk R ot Fohl S atischicfenepe Res. 11:685-
cxoa; 2001) abdlQrastd etias, (Nutleis tAfcilfs Ra&§. ﬁesssmo mgmp %asch@iebspemﬁcauy
proteln uenc entrles romt he SS I ot at a
Dk Bie e oo PR B B, the QpCPRUTER Giph R he daabase
Bif@lfﬁlét&&@i(]m&qhaﬁési tbuﬁcﬁdt thERASRI Wiad FBREE oIk rSleﬁ‘s%lab med.yale.edu are
listed i n Tahl e particular the amno acid

hdterRtied ngl@%mta&gtlﬁt ?fr?X?rnb@@/ ohiaetprydsP CRy switafle Eqrmsq:lanhwsubj ect

| RQRSR Wﬁbﬁgeﬁﬁﬁ‘ﬁbl@ 10¥ sl %Ei%fhctﬁe élﬁ‘m{shﬁdﬂie BRI sPbPaccdstion
IS expressly contenpfate that the olfactory GPCR nma

nmay
pambers 9 pagke Iberpenge entries from ﬁmﬁm&s-l’aﬁﬁ datebassy #sfbwnd 4t the world wide
CRIpsRd 8 tﬁé@tﬁ%éﬁ %ﬁﬁnfoﬁﬂﬁwg ﬁl@tltnﬁn?ﬁksé‘ﬁét%@l mesqﬁte? in Table 1, in
nouse, a rat, g, or an er non-
wiattteulanthe i aamid sefjusmes srit iﬁaﬁu in thoseasmespdre speeifically incorporated

%%fetlrﬁt')}pre?erl@lgg anﬁ‘% gntm%_rge ol factory GPCR may be of

uito, ant, aphid, beetle,
fl y, \ids pxpré}elg comtpmﬂlated tltat ﬂmm}t‘adtme}HCR/\dnhﬁb\e offtfamAtotigin or of non-

sease, to man, or u s o i C
el S5 bt B T P P iy i i e @ movse, 2, o
pﬁg,t draty etherevRAaivaR Biighal Whie a0hdutecingd diciatfobtinSsehst @ Rmell. In certain
ive and altered _ native

| . reco ed t t bot h nat,
cﬂmf QERL: e@% bR ke qa%ﬁmf‘ﬁ@ng%f 8e MOFRK oY, aphid, beetle,
ABL s, B&' ¥piddr® ahPBct %fcﬁ%ﬂs{nﬁts@ﬂe%% Rus A& n%g-human animals

receptor” is al so 1ntended to enconpass an altered

i ivhick capsphdanngy tapom qemymeptahplentsy) engertiseleperpbadiasuts, the

td@tiolyGItH Bi@fhaRyaddi tion such as an addition of a
reporter, substitution, deletions and insertions,

et c. ) Itdtieenognived that besh nalivetshd aléssedenativejelfagtoay GRCRs may be used in the
%%JE&%%%.%CMH }S}?thg:&ﬁ “olfactory G-protein coupled receptor” is also intended

to encompass an altered native olfactory GPCR (e.g. a native olfactory GPCR that is altered by

10



The term "ol factory G protein coupled receptor”
therefore includes variants of the GPCR pol ypepti des

WO ewbneM84 n Table 1. In other words, variants PET/HS2004/038339
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ol factory GPCR may be used in the subject nmethods. In

certain enbodi ments, therefore, an ol factory GPCR may

have an altered sequence as conpared to a native

s@@uimcsecl( . ag addiaoxse%are}pm‘@r, dabstigitive,dieletioMNCGBH issexBiondy atek) such that it

i K 7 b
Oy AEE o TSP R AR RS, Muroer of

a na aving any nunber of am no
aC| d sliestmt ‘tmﬁaannsr G-protaiocaupled rebepiot’l thersforedincladds variants of the

a@t’gR Fylﬁt%ﬁt%gss ]8?1 elq_l{l i?‘ﬂ?il 4 81%}: \Izvglidts hv%flgrf éf ngj) acetory GPCR may be

pessd ir thesybject Mefdods, IrCaehtain eﬁﬁbbdldieﬁ‘i@ﬂh&efoi'dﬁ én 6liffcésty GPLR may have
GPCR is a fusion prot and may contain, for

eXLHSToE Seugetrasi .camweqe l0 B A AIBES (7.§-GSBHI<are Rt in NCBT's
Sgbdbaitt @atdtakd oY the/likeR For bGPl 8n SIRAtETGPORARAYheAMPNSAypeptide

that may be specifically bound to anot her noi ety,.
URAYENE) Y BREPHE apBIoEd st BItions arningegid| delptians. eirAmipeasid additions at

f [
Sc;c(ﬂgtr?ggggn afthé E;llhyepﬁ@% gl, ﬁfelLGAlgf tl\gﬁhﬁi? %i of chlt?tgréltﬂ%orsg%ns)

he rrag dn lpﬁlitlﬁiﬂﬁf e}mﬁorimmtsathv p}f@pét)ry mcfusmgxotgm andhypay contain, for
a% o7 h%f %fgllé oﬂiﬂn;opa@r Ltter d ﬁxagl!lfab%fa %ﬁftytt%%stlﬁrglzdreeany amino

| ns | ndi ng
kavolwequencethat mms;)e Spesificahiy bmﬁl tp ag@heramwts, dsmilmanoﬁleltméypephde

Abst u?tﬂl‘ﬁy gﬁ) Q%lboﬁy Sruﬁ{t'glé) éfl 2ﬁ:ﬁty Bré nglucrll Se t%ge tags %or example, the V5 tag,

Speci
pthe FLAG tag, tye Bmmlﬁomaiemgglumﬁml mé]senza wveugvthe hgblkag, and the like, as is

t abl ff |
Fisb it s P Slebie b ot 3R ST HomBR Fr ybich. iing gubsiatesare
flﬁ@'wfﬂﬂe g V‘H[S; IGSTednd MBB G iaf iskabwiy ubtﬁél &g a8 dordgihefb@dther proteins

ng%“g ISS e%itlc%b@e bllﬁ?tg‘lgrg’g ot {;l (allqrg(a{{lgr%aleﬂalgntlbodles are

fdﬁb@ilaﬂﬂb lSﬁ@zl‘tﬂ?é ﬁﬁﬂi@g}’ta@@ﬂéﬁhﬂu& dﬂ?&)ﬁft&h-@ﬁ@&ﬁ nﬁbrﬁ&foﬁ"dﬁﬁhm such as a
domai n an epitope_tag) fused in-frame w a

deer ctrﬁ%}fm RUficTHagY hersgeqieally homiandeetasteong %Sé%tﬁ‘tlﬁl binding partner,
&g rﬂl?«arIg@ﬁ*c‘%’fe@e@to@ Mt R 'éﬂ?rteésfy%ﬁt@mﬂawa tﬁ‘eﬁ‘ s&lhta%ﬁéﬁ préfein may contain a

am no acid In certain enbod | rent s, he ol f actory G°
fheéirelagqys Ot-tsrminpledpmabnp i, 8 epitop tag) ﬁm@mﬁaﬁw@ a GPCR that has had

m@ 9&&5&1 aeﬁamknee&@&ue @ﬁhe@'dagﬁd oF sdb@ﬂtﬁt@{?mﬁl% b Rk Amino acid. In

maggl uti nin epitope t
ewtt@ldlen@ndlments,l’tbe oliffctory GPSER@KBRI lﬁrgmrunaypcrootp@lsmatn‘aw -terminus a

SRR B e R AT 8 3 DRl PR R RS GASSNEE. 1n
\fiSiclaP hifa bR i T fastorhGRICR Susiongirgteialmayesphiptlge aid-terminus
YDVPDYAKL i s, he

TR dha 656 PP RE MG R e Ry VRS Ay valny iy,

Cwligé wuﬂqupvmmwsmb&@sﬁl sl pegtidlodndt he

%X]E%r le)%/'é g}‘étl(’rs éagg\é)ﬁlhfg?l%{a%rl%pe ta@cgz}t ?ssxggl \fgl%;{’l 8‘%@%&%\3 Iof persons of

1&3% thd art t% c@%ﬁ%@kﬁ%sﬁdﬂ%ss@tt@éﬂom%f fie eﬂfredsfbh%&" ﬁ)%tolfactory
irst be nade froma native i de and t he

o%%%w ¢ fusjon jpeatein (seg, ey Kramarst %ﬁé‘b r9/5t9é§-98§ 1998) Itis appreciated

qﬁeft%rﬂo%g%cﬁﬁ%‘f Brterdsh m‘a%r REE b@fﬁg&dﬁ&ﬁ mh%ve%l;@kétgﬁtaﬂ& then operably

fr agnmen erelrn
flnﬁgm sultsblbrepblm@ﬁ@ﬂmdyscab@d ab@ve S pthersnebodispentst arr olfactory GPCR |

SPIPANE S R AR R AR RO bl s,

a n af ﬁunat;lg/repag;r wemaipeinawde attyolonpothat chin eepplt degmesenafof a
IR PRI it heeied et Puasfi GHpBTht PR o ept e presenceofa

11




reporter domains are nore usually used. Suitable |ight
emtting reporter domains include |uciferase (from

we2@s5/05184 ef | y, Vargul a, Renilla reniforms or ReeCi/UEm04/038339
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nmuelleri), and light . emtting variants thereof.
O her suitable reporter domains include fluorescent
proteins (frome.g., jellyfish, corals and other
clsdypspiiderusingse. g.sa tbdbd antibedy ﬂlat@mcﬁmum binls toRbeiia) light emitting
| a ht em tti
Vel BOBtRs rg il ol REE Shfible 1l oo B lhns nctuce
rlapfﬂratse (fromod @] ﬁimﬂga,rrezrgtm Renidlt Veﬁgbﬂm o Retili@maelleriyragid light

br.i gh i.Mer., ,.or h ffer xc:|ta |
T Bl B0 DU bR berd i o oty Tl i e brdfins (fom
re@genﬁtshpcroedleaﬂa otllr_dii Coabetitdigibseas sﬁﬂfﬂioéé&i‘dnﬁﬂ&qﬁtoﬁ[z €Renilla, Ptilosarcus,

d such tha ey no.l onger pear
HELE RS, < yiaht e Do L B v ieng o dgreporte
Eiﬁaem%la,vewena‘Maﬂ theRftRand fn@i PEBHH&] HitnnRf, AN different
ot her em ssion spectra, as is known jn the art. O her

SFFitation @nq/ahanissen e HCompated R RASHYATRTt e RIpteigRoT example, some

rRBRS adeRferRl @&ﬁ@ﬁa@ ﬂfe§ né mgérwﬁ&& gféen taha BM? Bpfear biue, oyan, yellow,
bi ochem cal or col or ggﬁ , such as actosid

mémé@m@m“dr&é éterrmdlBﬁPa TRl FPa@ét%HP tqsmgf’@v)agélave other
er rcsggétﬁld g?ﬁé{ﬂ{%% ri!‘@lﬂiepﬁnﬁgl‘é%g%?t&a&?nalﬂs cfEngmams that

rbodi ment s, e reporter
| qac r¢pertalseepr§@nge of apﬂlymﬁde m@@@ebloochamahbcg cnlwnﬂmgcﬁzm as p-
) a8 i . e ’ o .
r%l%)e@ro?@?sed% ﬁ%l?ﬁ%ﬁ@%@béeh%rr 1 21 eﬁ{chl atcgtgl éinsferas% ag%i] {é‘t%:?]et%({r] en?bryomc
oillfazlme pliospliERGER. In Islome preferred amlxnh;mer&mﬂmhepmmt domdih ésyRemil luciferase

RS5O 20 o fact o1y

lmégberAlsn‘ adlis Ikhbmaﬁmh@iﬂ @{1 Eﬁ'ﬁhltsbgags ortéfyipin@mhhay bedresent at any
i br.ar ai ns yrality o
JResuiar it SHagtopecBoR ey, e SREREmotn D Bt bigspeat the C-orN-

aa@uﬁalzﬂd@fanmmama@mn 50 or rmre about 100 or rmre
about 200 or nore, about

mor e, TaBaRY crmbysimies, %Pléact%y CEGB> aalep@era&f@dtbr% obglgrctory GPCRs.

Ofypmaflﬁ‘ a liUPd:%y bb5ia¢ ¥ pliBYy dreletibelisewhQbh gluPa@}bﬁ’i% b@2 or more, 5 or
about 10, about 20, about 30 or nore, out

rmre, abaﬁd@tor o0e, @bouﬁﬁe er mes AP T rorgrbeut 10 aranprp, abgut 200 or
r r
rg %%8§y30@%%’0f)% it pt | ﬁlnotré) %ﬁthﬁ %%&8’%@9 or gﬁé'neup to about 10,000 or
| hdye &by liveayy ey dferdfore \mltmul elmurt 6 yabowtr10ustondh abaik A0 bt mere, about
(b%(’g 02 n{Hrg( taiti'&u%éb@&r rﬁ(grfe,f ablﬁn%oggpgﬁi%us% 11}; 1|i]petoI §OB %’rgre ué{laléy up to
faboum IQO(p)anmadeloﬂfyctorfy Gsﬂﬁbpcéﬁpepmlesl "Eleanan:bea:&ofehmldﬂanygnay be of

ﬂ\%ﬁ l‘icger %tgd%rp R el n :ﬁ)ggfnrn{eb%rgﬁ%qrai ?iu? &%m’f)ers of the library may be

rmﬁtewieaﬂvemgoxﬂmb epeeleacﬂ i iflayeealek ieifom a pthirdlfte oBdpedies.
acid guences of ol factory GPCR pol épeptl des are
descr PHEGICA5ES &ncofing ofederyit- arﬁefz"pf%le ErPSRIBY nucl-ei c

aci ds safee el %%ﬁet@rbo@é £rRGE@MbinEEhARuYPRP afiBulaBngWicleic acid are
within the an artisan. In certain

BRI Ard Hesaming agidisrauencescfobrrienytCRSGapelmantides gty described above, the

(Sdr%%iéﬁ‘gﬁi procﬂctlslll of @g%[sc acids Qﬁcfaﬁﬁigﬁ% Pfg%&@kl %ﬁ"@l@ﬁol@eﬁil&&y well within

st Sifglzlh@fa%ﬂ agfiseni In gertain trawrrmn@r wambomlsem BINA technology
Rl o et 4 193pr S0k s V10938, 31d ed., Wiley & Sons, 1995; Sambrook,

et al., Molecular Cloning: A Laboratory Manual, Second Edition, (1989) Cold Spring Harbor,

—1

N.Y.) methods are used. For example, olfactory GPCR coding sequences may be isolated from
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N.Y.) nethods are used. For exanple, olfactory GPCR

codi ng sequences may be isolated froma Iibrary of
wo@bkdoansesy GPCR codi ng sequence using any one PCT/HS2004/038339

conbi nation of a variety of reconbi nant net hods that

do not need to be described herein in any great

detail. Subsequent substitution, deletion, and/or

ad Ubrhryod obffictery CTRER mdleg sequend'eelsmg(ahﬁ pie @ai chbégtienct variety of

enco r qQt n us1n st an
rREame s e R B LY e oG R piR M oy B, pscaven
mmaagemlsd ?ﬁetamdafdwigﬂdiﬂbm@f ﬂilﬂyotlfJES hﬁtﬁcdmgﬂblc acu(l:I sequence encoding a
i ntroduce e/ sybstitute ei c resi dues |n a
B IEREBHY trctosh ne Hi A BB DR AP er oot
5 ot her mreaMpI® RS dirddfed nidehRisWae SubcNdflg@h Ay &Gds@tisto
encodi n ol ypepti de of 1nterest qe al so be nmade
sitoleigh

b
cHERfYe s miciais 3G ipsifyes i HPPIgIsiFetidotncadias a 2 polypeptide of |
( BiteGest. IE6thbi®enfiodRhents, BER 8RS Be (15dO0RNc148 4¢idOdodhg a b@lypep’ude of

certain enbodi ments, the codons of the nucleic acid

eintssdt may ple Wepdq Ryechemical pretepsisantigghefreproligenusteotidns (e g-, Cello et
e&‘lp"saééﬁe%?dzﬁ‘zﬁ 101%- fﬁf a partl cul ar speci es,
partlcu y’a mamal’l an, e.g., human or nouse
10 speci ds cerfipemnbadimernts mhequrd@rh of themoelpid esidy ensoding polypepsides of
r
nﬁlgel%eslf %rg aét?raﬁgc} fo? %g&ggsféﬁ%rg cells :{@rﬁ&?ﬂe{}g &16% en?ccfﬁarly a mammalian,
tbe, Bmmmenkmmm@ﬂmcmsa0|d sequences Wil | be expressed
in a st. af e se

| niced EdmSREGKFEE TSRS [T RERT R R ity comprisine o

es@g ecBnyalefiazide in 1ﬁ1®n3f eniiodateneop ﬂtessvennon; dsessabjleet. nubleic acid sequences

ect expr,essj sette is typicall ed.in an
15 il GopB) Gut b paTheckepis BT PRy B cfh Spression
ebdnier sedSendd) iiRAIdERYYE, gOz[ pr@ﬁxo@ﬂtolfﬁﬁlﬁg’f Sprepeibh c@ﬁetﬁehﬁ subject
host chronosonal DNA. nly, expressiqn vectQqr

WFAPIeSEigh ea&ﬁqﬁteésqyee@lima%é MRy epregsion Ve%oefhaﬁs‘&yéﬁﬁlwetea} a host cell

NEGRY £ i eplsOmPBF 48 dhn i dér@ﬁfah%@ﬁ@fhoitt&ﬁﬁﬁlog&hﬁﬁ)NA Commonly,
transfornmed with the desired DNA sequences (see,

Uexpresgign veckgss Wil qappinpgpiectiqiymankiers.«©-§- riebacyelinetos eemce} fp permit |
20 D¥etlBbEbERER)cell ek RERed WY dbdddd Méeﬁuﬁﬁgs @é@'e g U S. Pat. No.

expressi on cassette vectors are wel known 1n th
(Adetiingl whish lsamcorsbr@tpd hereip by eadbrenden Wmtoe&; irichnding; Smgdf-ga)ld dual

3
M Bt RS0 PR 8l g o o
(meez)zcueamgmrda@ Vhiley &rSonsy. 1993 SaSbiookt el. iddeois: C’lonmg 4

e SRR B iy SRR e 30! B e

25 ainthfié cikAledhs mmﬁﬁdln';‘sosnmeaaﬁﬁaaltdhfdnmammnmmsmﬁam

etc. , _m ni_chronos ,,.and the

S noReh, CE Tl G G AL SRSt 3995 B0 B GRO s st mini-
ua@&nosemé@ rah@the 1k, FeetioR B8 Sddefbvitelcdnd a8erdt Rscibtdd vakl fectdds may be
those in the art for pur poses of producing a
ptiedpeptide of interest in a cell. One suitable vector

IS POWvarlddy 6expReSod %c&%&@hﬁﬂ%@%&%% the aﬁrfbﬁpurposes of

vector was deposited wth the American Type Cul ture
30 Cprlofesing 2pplpAIEE) of@mtelwtlmeqll ©ge suigblg veatrgig pPCMV, which used in

E@rt\éﬁlre?ﬂbto&nﬁlxﬁéd'f is ﬁe oVt d %@e = y%%%%céiﬁ@pe@ﬁ’tﬁfc Collection

€ provisions of t a est

| ARC@)arini Qntietier F&ad@@&(l@B@]nUmflersm«eBlm pbignassasf VA 20110-2209 USA) under

the provisions of the Budapest Treaty for the International Recognition of the Deposit of
Microorganisms for the Purpose of Patent Procedure. The DNA was tested by the ATCC and
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M croorgani sns for the Purpose of Patent Procedure.
The DNA was tested by the ATCC anddeterm ned to be

wo r@blg9sdfhe ATCC has assigned the fol |l ow ng dBEDER1004/038339
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30

nunber to pCW: ATCC #203351. The subj ect expression
cassettes usually conprise a single open reading frane
encodi ng an ol factory GPCR, however, in certain
edherthined ié Be vishleChe ATRC O tassiglell tHedvli@xipg egkionumber tdyeCMV:
ol f %3%#5 CR may be a eukaryotic cell, e.g., a

such as a human cell, t he open readi ng

franme T&%ul@@ctleﬂﬁréis[dﬂﬁhﬁéﬁd@ylsdaﬂy b&ﬁpnse&tbjg&cdpen reading frame encoding
expressi on_cassettes are typically part

t PRPAIECIORPPERIOWENFT INASTRIA SREYIIRERHE-S1T5C therliwatc?all far sxpregsion of the

t BRactPGPER rﬂéjzode%' e‘&kﬁ%’cﬂ: 3l1, S th RammBkidn3RA] AL a human cell, the
regi ons (UTRs may direct RNA stablllty

t pmnwdmgcff@me r@zfyrhecm@ﬁemed Wt igtronph dubiseh PPSAFISN csaetiss pregypically
gg%'lt H S RLipRE u Ewﬁfah ﬂﬁg Fﬂt&n af 'a&idlfMH t%qhééﬁﬁfe@t! MiRleid 2id 3° and 5°

thﬂtOtESUjectn elc acid
t natrreglateptagona (U Tlét’r) rwhicdtnagy, dirBeieRNAY bﬁablélty, é’ﬁl@tﬁﬂaé@ml @fficiency, etc. The

¢ éaxsp%eesglgl"ia’ ashotts n?a b%% ﬁgﬂnﬁlugleﬁ%g@@g n | QU890 the subject

expreSS|on usf
pnm:ﬂm arid, lamrananpmnal 'errmmtmre nts, the ol f act ory GPCR
fusio rise at its Nt
r hodop erfuéjea r%]i)re éo crg%gtteg Koy (?ngn??enrlrlﬁ eb ac{&%%ql?ence allowing for
epipr@pion bAge olfivtq@R GPOR dsarfuseryordieine it sertaihentpidiraet the olfactory

t ﬁgggiﬁljﬁlgflo]g{e e@ortggylcﬁrjl)gwgée zcl:t?twe\f termml?sn a rl}ll-o c?prs{rrll s?é’lnsél Feagde ghd/or 2

W@Nﬁﬁ%gﬁ%ﬂ@@ﬂ( BV ekHodinWAB( e olfactory GPCR fusion protein may
NFYVPFSNKTGW i s rhqdopsin signal peptide and

YRR OYRRECE Y RIg g e anHRGacHhieABEe ¢ ag. It is wvell

wviNGrfedier pvipvdeer el viveveviwAkeki | | in the art to
construct an exgres& on cassette all ow ng for the

ewpbeie SBNGREGPNF K PEPNEE CYMWjis chodnpsitssignaf peptige angt ot ei n
( ?E?D\&’Iﬂ’AKﬁﬁs%‘:Wa'%lﬁﬁmﬁ Epiftpe tage it is Well %tﬁm%ﬁ@pur&ﬁ%@f persons of

aryotlc prormte e., prormt ers that function in
asklikhy o <081 croearisgormsnpscih oloYiog S Ristexpeasion ofthe olfactory

f KB %llsu&n rgte ereogé giau&)ﬁ}r% ’e% élnéélf"ég 64g . 9Q6r @98)

pr orm ers an tér erived from eukaryoti c genes.
Exenpl Bﬂcyryteukpnomtars:(l o1, proototersthatrfolatide jn dertkaryotic egdl) can be any

[imt h
nlg{gg}o‘fe&l}??% I)flél}%‘taifma érh%\%‘%g%}leak%@ %ﬁgﬁﬁ% %gr?loljr?llngt%ff%#/gﬁ)moters derived
Appin.eukoticlgeReS SE 2B lard S8R} yotit pembkerpinoime, dut o nbidinpiees to, the

VI rus Kni ght 31: 355-3
Sy DAoL i R e ORD | BEe (B emer ol - Mol
2%91313@611 3F3-28981b82); tﬁéerwmﬁlbtegafﬂerg@n@ms evukhight, Cell 31:355-365,

C LB RS e g pramotar Boicissel 4o Nae (kpndonbpa 4G, 1981); the yeas
Agﬁﬂ%em?%‘é uel{cka’%ﬁ)m&ér FadoPded Prla@%)ch Athe SQM(JSA) 79:6971-6975,
ter ronot er C sone-responsi ve
pd%&%ﬁé‘f@@ 91) al,, P@prléﬁﬁélw% SCk 6%%‘&%1 :39815PSprdO84); thy kMY peomoter, the
Ehs% profh§tdd Eeﬁﬁpqlfeé RS y(s)o fihdyeh@feshdis b BRmdRS, and the

ey are génera rt| c Strong pronoters.
c tike. Ainal mmowrsrmmlx of@mpmuimvn@resﬁ as theyae ganenally Qaracularly strong

vi ral mot er r
| R{?gﬁ)tte[r)s gn (éerrtgmsee ogql% ul():{] %toﬁay fsi %cpthagalg eé Qﬁ‘%ﬁ)gé}%lcgﬁrarromoters for
| nsetih ﬂmememgh\reahomab lssleo(cealrsdﬂrxhatamylmdz Junctiving! miecnacroglial cells

aélﬁ{g? o b]g gwh hr oegrl'é(r:eebemgl 1Htr(§:d%£éda ﬁnce%ggl%gnbngﬁe%ts tthQ Sromoter isa
CMV promoter.
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CW pronoter.In certain enbodi nents, a subject vector
may al so provide for expression of a selectable

WOre00Re519846ui t abl e vectors and sel ect abl e mar kePGT/HSZH04/038339
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wel | known in the art and di scussed in "Ausubel, et

al, (Short Protocols in Mlecular Biology, 3rd ed.

Wley & Sons, 1995) and Sanbrook, et al, (Ml ecul ar

Cl oni g Celmnmbm@ncmg; alvhlpj et VeCtoR hnafychlﬁdlrwldenfor @Qﬁﬁ&l})n of a selectable
di. f

%h%gﬁﬁglb%%been fnd S&Iec\{dlJ 1%%1&% eﬁgea%:e?‘;e’%]l e %1# aﬁ% giscussed in

t A@supalr ¢tiak (Blzort lgetmeole nm/lol;zar]arrBlolbgue 3sdudaf. aﬁﬂew&&oﬁr 39% and

oS LA L VB R3S Bl 13 B i ot s

t Herboth NIy Dilm&riet)mﬁﬁ*ffejaﬂ @enek h&vedielélydﬁlﬁlf)yﬁd&ls gele@sHI€nadkers, and the

OIS, B NS, BUANOe DhosPOrl oSk, LEanl A% iy asa
ampiddt d0EdRR L. h@i@ﬁﬁe@@t@lﬂe nlafl@r 3éHet PRIE:Ghd @FhyhiR1Gfase gene, the
a or cat, kanr or neor

g tetr
%ﬁrﬁ%@f%s@r%e BpHSs ﬁéW@ﬂ"sE‘é"P% é’hﬁsﬁﬁ’é'%‘)s}’l trapgferase gene, CAD, the

héﬂéﬁ&iﬁé%ﬂnﬁa&"@@ﬁ@ I@l@z{sﬁdﬁ%ﬁ @ﬁﬁet@&rg%ne %Edanhbﬁtﬂ: Fd&Rtance genes, e.g.

As nentioned above fusi on

piets: peCpeRcak Kprrar Aeok rﬁa@mglmorsxﬂe B qrraarfemaaﬁ geges), the

I BfpRdnhyRin ﬁ?ﬂ&gﬂotra%"eﬁ@ nl %gfi fRK#BY fusions between a

reporter 0 and or exanple, at the G or

N-ter nﬁm@ltloﬁedt dhevegPER tora (GF Clks Intay e tiksion firbieins Kiak bongsfin an affinity

L e

BoPCR.. fof-?tmmphc ol theyQ; or20&imindg 6f tB2 GPCRnate \melllwnhm thb ekill of one of

TR N—
IN:}I{, Br.Ifi mrmmmiymo@e 5+ 3231);?;1? p\ﬁll ﬁ@lﬂoetcﬁg:hbédlﬁgﬁfurther. It is expressly

CR th ermi nal . ) |

PSS bR B Pl BheblseR T aRiTY fomen (o an
adpitape t8g)Tadel Ve fraiie RAthAGTREER hbit lia h@ipy 1@ Edratieg nre{r@dnn@ residue either
n‘%{l ptlde of erest may first be nmade from

i r Sehsy B‘ée&t"}’laba fiverrnEnacith s pprsgciaed Baigp polypeptide of
SikicteRfh&y fSPRIThATe/ fio?rga Adtive ?&%épﬁ@éjmﬂ*%%f?opeﬁ@ﬁ/ 1§4Bd R suitable
nucl ei c ‘aci ds may al so contain restriction sites,
rfapariciag ag leseiibRg abpYees, primer binding sites,
| i gat u .
2t AL SRy e B,
emiesy binging sites) Figasabde sndepa@RmbSiafieresites etol, iisvetlyp myor@R@Rfacilitate the
Wstﬁ@tl qlrucl%{c @ld. e'npgaﬂ{%an%flfaa&byml des of
i nterest, e nucl e c acids enco ing such a
p ol yp éptce deokﬁetctqm G@C@snayiwynahlzeo obaahlaanyr afipblgpepsidesaf interest, the

ar cading.olfa ry GPCRs. ...
AR s Sheh DR PR ER R i e AR Bl e e rary of
mwlreic\amdprémumgbtfaMyaﬂPfca{st ory GPCRin a cultured
macroglial cell (i.e., a primary or immrtal
macr og’haﬂe”%el | cultured in vitro). By "mcroglial

cel | " The meBBHd de3etibed Qbﬂem%fenéiall@alh{r(ﬁ{' dpl@ﬁucmé an olfactory GPCRina -
trron assoc:| ated cell types, includin

tyred magrogli e7thi e § PEG2RI0 uﬁ@?‘rt%@}ﬂ?@g%alé’ﬁ]é cultured in vitrc). By

d%{abl‘égﬁdl ‘EIP’ ik Hﬁé&%y célfbf%ﬁﬂet? @ﬁ&kdﬁ@ﬁﬁ;&mt&f’deﬁ%e@ including;
host cells may myel i n- producin

preBvaEecely @llgqqien@mgytwé gstepcytess and E@Vﬁtgves thereof In many embodiments,
suitable host cells may be “myelin-producing” cells that produce myelin, the material that forms

sheath of nerve axons. Myelin-producing macroglial cells include Schwann cells,

oligodendrocytes, as well as certain types of astrocytes that produce myelin (e.g., olfactory
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sheat h of nerve axons. Melin-producing nmacrogli al
cells include Schwann cells, oligodendrocytes, as well

W@2008051984 N t ypes of astrocytes that produce npel/U$2004/038339
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(e.g., olfactorysheathing cells). Melin producing

cells can usually be identified by their synthesis of

a gal actocerebroside, gal C, which is a conponent of
nshehthing callsy Mystiopnplusiog dellsycan haallebendénticd by tiear synthesis of a

c N e nodified.versi lial cells,

[ g%%‘cﬁotf F%émglg?fcg@f;%u‘gmér?a%%g Iﬁ? arfcgl ﬁyeﬁge g., Schwanoma,

neur of Alss arvampasast yoby teaméimaabglial cellstiare modified versions of macroghal
oL SN ST SRl ST SRRl tsroytoma ot
Sﬁld%@t&n@fﬁ@%@ﬁg ealsl fﬁnﬁortal gBMoﬁﬁd Eells, elT flg {Jlrgdllls gemortflred via

the like; hybrid cells produy ce usi | ,
WHFTEPRCHOR gl Rl PrceaRIeticE ffPfPs gﬁtﬁa‘glﬁﬂl’f@g?}%ﬁ‘e' hybrid cells
(ﬁ@aud@acy 0dll fugiba ifOFhich 4 fnlaaogmcap@ Inksad With ¥ ETRdnt GRInlmacroglial) or
and reconbj nant macroglial cells, cells that

hg{ﬂée @wsroglis) type ebcsHedrecombinagt lgaca@g%éi cedp, egg., cells that have contain an

gﬁ&)%&ﬁ)%‘h cldifadd) OEQ O eRRSnIR @ﬁdog@ncﬂs ﬁerﬁ ggn §gene requ1red for or that
requi red or or i nhibits the syntResis of el i

lvmbfo@.tg thiegyntieasis|of myekn. Magzagligl ereHsafme m&ﬂﬁfm@ﬁn@m@hawpecws such as

A AL 3 o, B o ARG e 38 o

( @nultereMaCNxm; Wings Refenngh 1REZA8T,dR84); RINZ2 487ider] B8l ReqehRh 397:23 8-
( i , ' 7 2

a&r%jf %’fﬁg E—l@ud]n and M 8% jg Elr% J?)glﬁelzﬁeu{o%%% o>gy 35 35 I3'%003) A
3Ra@bglBB celﬂ@ﬁi&)bmaﬁt fmoﬁlelgﬂhaladtn aélctory @B@Rhn axaressly oontemplated to be
ot her th ol fact or is expressly contenpl ated
ot B BT * rear ool el coll o

Ac Ic Ior dAda;gfdynglys cmemembdmdseumfnn@ whdctoigliflGeNPare ogll i.kﬂd;}wn in the art, (see,
cells are rt, se , sahehi

o Eattogspen G, 36§07 2000 s hcrisutsigTo-a ety ngdB e Neuropathol
1%9) 7R 2-2MNe Yg P BatRe) D&B E)F{n):ntam&oﬁéy 134, 389830, 1993; and Hung et al,
Barnett Devel o?ment al Bio 337- 350, 1993

abiErmyienel deuraa! of DreclogyA0; 6?%1932/23 3002 avarinty efuinlghosp eells are
4Z\é.11§t§gfor B&Q&tmﬁ of @fféc%ry G‘i"t‘R% Uhé1ahLinhRstalic& HEI 1@5 %ells and the like.

aval | for production of olfactory GPCRs, i ncl umIgI
| mmr tIaIpﬁliledaHEﬂFh“l@B celds| hay l@rmlwméusm&@e fqllpwing methods: Hung, (Int. J.

L35 : )
%dé VCaén@.‘s szfﬁﬁgﬁi@ﬁﬁ%%ﬂt% BRYol bl?9§§‘m o ?ﬂzgﬁ)'zggpg%{?Res. 115:361
2@1)2?76)1—an¢ (AhmiN. YJAca@nS@I 60511990 1990) 408 Btéokes, Wb &idip. Biol.
361- 75, 1976); Wod, (Ann. N. . Acad.
SBGC%%%)EE% 1%8%1990) and Br oZ:kes, (J. (Exp. Bi ol . Dec;
95: 21 5A&Mtjond P& YinesAwtidli Hebmmadtppalehﬂ to thosesf antlinhrylskitidmehe art, and are
B8 i AP S50 e GHBRF alFoho0Ryp Uiy by BAMEvard, Manassas,

Ovhl2®¢10-2209. 10801 Uni versity Boul evard Manassas, Va.
20110- 2209, Met hods I n general accordance with the
subj ecMefiedhods, an ol factory GPCR expression cassette

is i ntm%@ﬂé@eﬁ%doﬂaﬁceawﬁlﬁﬁk@ﬁﬂjéc@he%ﬁi ah Blfé@tdrﬂr GPCRWpression cassette
cell is subjected to conditions sui tabl e

e pirtesigpegrnte £ mageoghiplicld frovigyo.AmcrRll igsidy) wﬁé t@mcmtiogs suitable for
g%&ﬁj?eggigﬁgf tholelifory BPLRAM R BPERGexpPesiddGn BRIck1L and exported to the

cell surface.
Accordingly, in most embodiments, an expression cassette may be introduced into a
host cell using a variety of methods, including viral infection, transfection, conjugation,

protoplast fusion, electroporation, calcium phosphate precipitation, direct microinjection, and
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Accordingly, in nost enbodi ments, an expression
cassette may be introduced into a host cell using a

wae 20050580f net hods, including viral infecti onPCT/US2004/038339

10

15

20

25

30

transfection, conjugation, protoplast fusion,

el ectroporation, calcium phosphate precipitation,

direct mcroinjection, andthe |Iike. The choi ce of

ke hikel Tihs chyeoeofandtlyodde graglly depsndent en the pypeof cdbbding transformed and
bﬁ% @tﬂ?lfé%ﬁ%}lgésﬁlang{? %}ﬁ&gtht% g%s%rﬁﬁtif&ﬁg ?a?k&%;)la%g fle% t%!j etc.). A general
edlscu)ssmmo@hasse meethods sanibs $oumd nmAumbe]s et algEShhndPsotacaaﬂs ipolecular

fQu |, et al Short Protocols in Mlecular
B|8 0(%’3/&%# égy’&%ﬁﬁggg{ Sons, 1995. After

i m r odmérluﬁtfbdaét_ioaamfelxarpeessm aa;]sea&sflat atna)libetbry_acml)ml{ into a cell, the cell is
(0] act or I nto f.nhe ce t I Ca g

HeGEL, Bt Biok e fr GFIYBHIHR Bp Pt liA<bRuF g gt oell may be
ameaHHRldiis buitableSnediad ¥6r £2224 hriBY4DEr, bA8.I0akaR nidfe. TwdrsRIM &pression of
medi a for 12-24 hr, 24-48 hr or 48-96 hr or nore.

Tthg RelvesRtide May Be sartisrl Q¥ in this mamnem B it expeestiy gonsemrplaed, hgyyever, that

Oéﬁprésﬁoﬁ Bf fhe ?&%b%hde tnhy 4 hl?en?a?&pé‘l? $8 lst)ibl@ cmkﬁm@ |t1@$1§€5t10n the expression
however, ressi on of

afasesite awt%de$ §sals abteamrléer geRe wgﬁp@lszmamxf é é&abls ﬁell lipgeexpressing the
eﬁ(ﬁff&zﬁﬁ vEPSIEkLi Cf&ﬂh@é taBleifr %rﬁ L3kl ss%rlﬁssettes are
a eSt abl i shnent 0 a stable ce ine expres
pikrpgiespd inea pally Blevws expatssion icasetfeo nsualp cawdie mcad;fferent selectable
| f
PHPSEL 9805 b, RABRERYRLLROREELLER B g Mot o
usamiehyamicstwm trantfomsiod iafefveslBmbwa dd 'élosead"ﬂ skillmatheart. genes

(e.g esi St A ene_ an r

oot st QMEETY GRERS St DR R o Bha e, PGy cgported o he

t suafasd @the il sactethusthd GROR W present inalsepladmaskénhbiranen t he

art. Afactory GPCRs are produced in the macrogli al

cell, and usually exported to the surface of the cell

such toeirdditioCR i s present in the plasnma nenbrane.

COVPOSI TI ONS | n anot her aspect the invention provide

a nacri8gnether aseech theinventemerokides aynageglial ¢ell Preducipg 2 biologically

ohdiee Bﬂéc‘for?@@@R %@eﬁ@ﬁ%ﬁl}@dﬂ%ﬁﬂ ¥ re@&ﬂlglﬁérﬁ‘ nécleic acid encoding an
nuc

reconbi nan | ei c acid encodi ng an ol factor

GPCR,
aPlépctary GBEBeandanayipreduce ar olfactoaopERCR{hat i =ot HEja ﬁm gipdngeg in that cell
{)Q%Q&o#l&l Ldih t&Slbbentd offthe ﬁc&ﬁ&hﬁﬂ 'nhé}&c Sﬁhﬂ in the
sence reconbl nant nucleic acid). ment i oned

above,Ag mer}tmnetwe, itrppaesenidnvepHow prgeidesn me@@l ¢ell containing an
c c .
(eigrSF QPRI Sehoft L 8P4l ikt Bk SrBELFABL macroplia ol
mestipldygdpaahing thke Iplasms uahllb;ans pétha bclgmtalmnpblathatw aimrabteastw of GPCRs.
of, th el] in.a ner .t ha
chedebindZ s bbiehs SR Ritiesd Rl red o BB AGEES B e lcpe sgoevie of
Obihaiﬁg ) Ih)gm??@lﬁ&rdnﬁmitﬂi@ta sﬁg‘iﬁywaaellncabtb&b-lpﬂ)t@ﬁ 1bprﬁdahﬂ Thesubject cells

a and transmtting a sjgna

F BRp i otV e o S srecbind o, abichant he 8o heg in et et
i pel@gt i vity assays, e. g screeni ng assays, Wwhich VVI I I
be described in_great detai | bel ow. The subj ect_ cel

usual | ThegPbiactcellgispatlymsedperpéartony CRCR 4a pxgm@gwtwevel greater than

| MElr ORBALaNs sh&% atrfbﬁlma%fogﬁﬁlrgeﬂ@l g?l_ﬁl Nﬁ{ §'F§ Eblﬁ@o@ cell or the like,
non- macr ogl i al COS cel

ointa Yeich thegame mp@esem st é\assm p@;dpq»eés@urmﬁt @ﬁh@@p@rés the subject

' h@e?ls B{%%ﬂce? 519g Hﬁfag bagléj at Ot 5)?(?‘? %ﬂleg‘s,naft $east! 1‘@9, at Véﬁbtaj@k at least 100x,

35

usually up to at least 1000x more olfactory GPCR than control cells. In particular embodiments,

the subject cells produce, on a molar basis, at least 5x (“5 times™), at least 10x, at least 50x, at
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cells produce, on a nolar basis, at |least 5x ("5
tinmes"), at |least 10x, at |east 50x, at |east 100x,

waiswalosysup to at | east 1000k nore ol factory QRORUSIA41038339
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control cells. In particular enbodi ments, the subject

cells produce, on a nolar basis, at least 5x ("5

tinmes"), at |least 10x, at |east 50k, atl east 100,

ufsastilPYx, upnaily upto dtderst 100QO@rrerplfpeioryl GRER airthe GHGRrfate than control

ggetqlg ?%.li‘]%sz&ége%r%}%%d ‘)2 OCyl%%@%té el‘rlii"s‘r:f.‘llyl 02 ﬂggrl gtome . r\?fel%ep ;l)le subject cells

Wire rgrctmansllqbgdemttme,ethé}slsaalbr pgodmm olifavtdry GECR ia wighificent amounts, e.g.,

t he%tﬁrtjtg Ldi.é/lpérggtgrg OE)ﬁQL %Rlélglé%%l ft%z?gc :ill?)?ﬂg/l or greater than
g4Bout SRt &mdrBan phiiibuldr, Wﬁérﬁtﬁé bej dcheulls bidBéwOin lﬁﬁﬁﬁhﬁﬁre , they
t han_about 50ng/l or nore. In particular, when t
sw&proé@ewsll aréace pldastory RPCR G pignifigant gmeunts, lgedy greater than 10pg/l,
C t
LA R AR S o ARl g gl%“’néﬁfﬁe%ag% somg1c
timare m g/ 1l, greater than I nmg/ 1, greater than | Ong/ lor

at e bout h
or eat o, L ShO SO Lol TR e B8 LD AEL8 it

aplaglipr di\nhaéﬁfghal d@llslﬁ 8, b liprapf ofmmmgghll calls) @erthifingia. c@rrespanding

I|b cro cells i nin

fﬂ@%&ﬁaqo “ﬁP efctaﬁldafn#s %%P%WVQP%&H&E@S@
e&ﬁ&dhrﬁ@htﬁ 'eﬁJhQﬁaﬁv%%hﬁi JeBGE Ql%)Shﬂ?@Rﬁsuaﬂﬁ&ﬁl@auﬁrﬁl@éﬂnﬂﬁﬁH@nuclelc acid
each macrogli al of the Iurallté¥usuall cont ai ns

afor a snslsiolasteryBRGRiaad gach gelf epntainss ¢iHprentgiurlgicragidy Accordingly, the
CRGBAtiof PEhvERE B 168} oGP} GRliNefls, el EAY &ﬁ?anﬁh@}e@(’nﬁbﬂ&it Qucleic acids
Accordi ngly, the invention provides a brary o

nenspdigg 2 aF meed, b o1 morpeakout 1Osorémw,abmtﬂg or @@tmbbqwam or more, about
n V(?d (ﬁ'n‘foré(ﬁggﬁ 2@g 8Pﬂbxrégab%up3r00'5pfn%re gbo% 500P8rnoré ba%Ul'it 1%@%& more

hore, about 50 or nore, about
odlfﬁmntaqlfaat@owﬁPQBG) The ooty GRORg maz®e obknavor identigh oy tinknown

%%ﬁg& o?%rnﬁxwfegtg%%?f;-%toﬁgéfgﬂ 1fn%}¢ ﬁ ﬁ%e&ﬂgc!l %’81%1:3_ s%rgéle species or

oalteu’(alnmlwﬂem\cédlftom 2/,,updxr atwun$, xip tw gbohHY, @pta abbhies50, up to about 100, or

o BbRIiafl Tisris s Ep oGS uihi B8R GAER are human

about 10, up to about 50, up to about 100, or up to
about 1000 species of animal. In certain enbodi nents,
the o4&t ory GPCRs are human. KI TS Al so provided by

the s ublls@ﬁﬁovidearsyltue@ﬁbjaﬁ thvktloh afeomts Héx?ﬁ&dtféin@@hd sﬁlﬁject methods, as
subj ect net hods, descri bed above he subject kits

o fespiahed pboec FiRabisAdkis ot letst Eclyfle one Griete gt %nacwlwl cell, a nucleic

Nit&d &‘lCSdlﬁ% hﬁoﬁ&ﬁﬂ‘}l GPERAMAY thagd %Vce@agﬂamﬁ%%n%lfactory GPCR. The
macrogl i a cont ai n|n an factor

nm&lem @Kmf d@ l@ﬁmamsqhat/e m@‘acfmng @ltwam@?llpbssﬂqmrta §item primer sites, etc

g T o 008 b OB R i it e
optlfuenad¢diz @nqnpmntssfordéstmg EPKRtactivit, amdieG pratbinteneodinedivaleic acids,
C’e(_Jtnqo){] pge? r?lsnélfrr]lor gle(r:]t G5 | Jhe, \2@9’} Iélél Iccgr%(%onel?cs of the cr)nrax.ibﬁ Bresent in
t ha@ammbpmmexas;s eatthin chipatittle t@nsoneIPAnN hmpmccﬁﬁbmdsdeinioi atsingle
ma be pr gsen in separate containers or certain

hponents may be preconbined into a single

c ont ai Iﬁ@ﬂdm@@todi@svef Réhtiohéd ifPohéndy) teGuiiba ke fy@ra;tanyammer include
conmponents, the subject kits t¥PI cally further inclu

instructions for using the components of the ki practlce the subject methods, e g methods of
producing an-olfactory GPCR, etc. The instructions for practicing the subject methods are

generally recorded on a suitable recording medium. For example, the instructions may be
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instructions for using the conponents of the kit to
practice the subject nethods, e.g., nethods of

wee@dosiosy an ol factory GPCR, etc. The instruck¢DOS20049038339
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practicing the subject nethods are generally recorded

on a suitable recording medium For exanple, the
instructions may beprinted on a substrate, such as

paped anra spbsimite, suches papedsr rdasti6) et Ae siohsthe mstrilwims may be present in

|bt§8 gjltﬁea%%ryg?kagﬁ tgﬂg% ﬁ]le g}s rlieﬁ)félilggg c&%?ﬁekc%g %%nep (r?tecﬁé 1{% bt cor %nents thereof
t el andeidted with tiRpackaia etsubpickagding eptahkai@ermglbodlments the instructions

sub acka etc. In ot

He P gﬁﬂ‘?sgleﬁfémﬁ SOLEH fiataélea)ﬁessﬁé)&aﬁ&ﬁ%b&e SR seagale storege

f inb&uR ré‘-‘§ @ﬁ-RQ)M Qhﬁdéﬁté aklm y@%fﬁ%ibﬁibodlﬁﬁﬂ@hhea(ﬁﬁﬂ @@ 8ctions are not
medi um di skette,, etc, yet ot her

B 1ﬂfé‘?ﬂ1§t bméeaa% Oaﬁpta1nﬁ’§tﬂi1“d€§t¥"éﬁ‘§“s PMERMOST LSy ©-8. via the

| Rtek € ald froviBad ARRRARPIE OF thRRhdbMindeat i BRitithks tcHi@kd HREb address
froma renote source, e.g. viathe internet, are

pwhere Bhednstmetioas ameénwedtanﬁfer fpr LGty intguckons qan pp dewnloaded. As
| D6 1 trg?‘d’éﬁp R e ir‘lﬁlﬁz{ ifing B ihsBattoms s r@éb?dé&% Ditable

vi ewed and/or from whic nstructions can

deabsttadeaded. As with the |nstruct|ons ‘this neans for
obtaining the instructions is recorded on a suitable

substrate. METHODS FOR | DENTI FYI NG MODULATORSOF
OL FACTMRM@SUSRoRADPENVITFYINGIMODUIAIORS OR %FM@GGGB@MVITY

of scrgening.for ol fact b .
conpo L}[ﬁﬁ émfeﬂté npreus %Ség%t d¥ Ogg‘%@ Zi‘fa@tro& éi\)/(lj}?fln ogplatgrs (e
obdnuads)th4BR(eRasd or detessestic)activity (Effan tolfaaio@lﬁﬂﬁﬂ nfantem,st) In certain

the ol factaory GPCR e

oPER eSS Rty o APt b s SR A8 ot fpig of ssonist
agRiil abonidNeversH EAIBY, Sid antagord@N@Igdherall fhe nidetidde thsolve producing an
i nvol ve: grodu0|ng an olfactoréaGPCR in a mgc

celfactorr G8F-Hilkg magroghial cglbagy @ themathags dgsctrpe ou?a&ove to provide a

PraMbge @elﬂﬁf%&g{g' #iol6 %Eélly&ﬁ%%fa%ry&}mw kt@ﬁﬂlé@i&iefeyn a “subject
active ol factory ternmed herein a "

maiesroglial egll”y @plpta()tmgél@p(ﬁegﬁlqhﬁg:a@qﬁ@at%@ept %1({ zﬁ;sejsmg the effect of the
Cangidglgzagerﬁ’gﬁgﬁ actRi] oPhS SRSk e ef fect of the

agent on an activity of the olfactory GP
In ot ngoﬂentmbndmemts a rgoditatha b mlfagiforsaﬁPGRf(@gtmaylr@neWntheﬂc
(
ol B PRCHCR, 1 XA I 7 cohEARE Rl el g oot GPCR.
t hmith&ﬁfaet oftheimbthdatef dreihe acﬁwty héthﬁroli@dt(ay &Pcéhmarhbe assessed. Also
actLvit of the.o]factaor b S
cvLinsial sl ublas R o Rl B RR3REGRors 4.8 actvatorof
Ohd Sl€dctiy G@ERfmﬁmh;ﬂé arligandefogthat GPCR)G Bmd/aat agentdhatdtocks the
olfactoay ﬂéﬁor exanple, a ligand for that GPCR),
aQaupoASAYItY e%%%@?% the nodul atory activity of

the ackd ¥&héwn iniBe b, th\WBfRcH a@sa@hﬁhaﬁbé perfohﬁetsudingea:ﬁarlety of methods,
assays nmay be perforned using a va B¥ of netho

s 6ish aador epcemp@xlawpbr@ne biading ERESHFRET S §a%ﬁ’§nﬂ¥]i wglae assays (e.g,

JI‘?E’& JEORY £i® 5:8m NS ERarddNuchdaf izt N

GEE%? ? g?%% Q/@q%g}él a§? rom New Enlﬂgig © o

NSMPQMA), Gk basNacAMR/I@S)iaﬂSA)G,pOl@@rUanﬂa@%dS M\l@em@aways SRF-LUC

orter-bas 0

B SRR O SRR P e s

aggdyR) askdys ﬁr@hﬂheasurememgjf n’rgrapélhalae caleanh&lonc(eﬁt_rhtﬁm_) and the like.

?2?] ggs ]; g{ a‘w H@fé?ehge }nloé ator 1n9rte£sg§: glfact%ry &}P&ﬁl a%{i\lfig}, the acﬁvity of
an olfactory GPCR is increased in the presence of the modulator by at least about 10%, by at

least about 20%, by at least about 30%, by at least about 50%, by at least about 80%, by at least
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I n enbodi nents where the nodul ator increases ol factory
GPCR activity, the activity of an olfactory GPCR i s

w0 pseswed i n the presence of the nodul at or byPEL/USMas038339
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about 10% by at |east about 20% by at |east about

30% by at |east about 50% by at |east about 80% by

at | eastabout 100% by at | east about 500% or by at

| et 10060 by atllgast ataut @&O‘Vm by atdeastahoptlleidld @ maretaglsbmpared to
C QbR odnitdl ih A A0S EH6FNEhocht) BuABENonn oYk DL &y the presence or
controls may be 1n the pré%ence or Absence’ of %e

nattsenoe of thg anidiv efligand foe theRERR.| n enbodi ment s where the

nodul reases fact or CR act.i vit he.. . .
ot i vi Py PEE R R o Aot eSS Pl o iy, atviy of
pthe sHfacey (fPCRe degvelsésih e gagserde df erstiodalatdttby hORast Byord 0%, by at

| east, a t 20% by, at | east agbout 309 at | east

AR o800 e steartandie 30Bo Ry 2360 gyt b, Y aBleost SRR 70%, by at east
8806t &0,y ok RAS bR gOFfo, &H0at Iégslt Bbfour'tlpf%%.ﬁﬁioy@ dei;qﬂmpﬁﬁa%to suitable

or nore, .as, conpare o suitable controls jn e

APURIsdh B apsracefdin %ge@uﬁl?%leéoret&%% gy ke indhe presenee qrigsence of the

PrLASENEMATEr BOeeaRe of the native ligand for the GPCR
In certain enbodjnents, these nmethods also involve

meas urlp sertaperbadimenss. these Methpds ghodawhanensuriip@p(eR agivity in the
rar%lrefe%e GABRANGE 2 Bt Qompglrlllﬁ,aé‘éj | A3 & %%Etnt. T-E@&:Sa@sagr? ?hg%f Tavolve

y Involve contacting i sol at ed subject nacro
cedntacting & isolated sHbjagt meacreglial yell (a.gre wblfwerbcelly, @l nagraltarferigntated from a

a j al.] | oft '

4B S REL90L BBl L1981 Loy Sl ora o

t madulater thétfipeffdcties toanoviutitd the activite oftbe GPCRy of t he

GPCR. Accor di ngl invention, provi for .

i bi Ao e bR 4P BBl of Bl cpcpggtivios toreuce
aiht astiviity 064n clfactolry GBCRriYy thepeiRenca ot iﬁﬁem @$ etigadpé.g., a natural ligand,

apse a .l.i gand, , a.natural, | d, for. that
AR Rk, FaahBPES or SelraeRad e toe GrERL indrSta-one fopound ha
| 3@H Bedt fhy nAueDhPAY BEtheIGAMCR.S or is .not the natural
ligand of the GPCR h certai.n enbodi nents, GPCR - i
acti vidlwemefs'éo%%i% ﬁ%’&f tigbemasbegeasuied By peseysing a reporter signal
SndR&k emb&HitbRS eheP¥RE nd¥H BE Perfdrtd ASSRMRat FRYabREfor high throughput
performed in a format suitable for hl(gh t hr oughput

(5

a¥§R 58209 01 38 wel formpyy andygiitable enbets: (o carépetiinerabaty), and
r %gcmtﬁentaﬁ@n B6- 0PI tell Bt PlRRiDnetdG ﬂu@fe%c:féﬂg@féﬁ@éré 3P determining

- or 384- well format |um noneters or uor escence

r SRerér sctivily) mey b vediBygvayefolustrticnani wpt linvitatiey, determining reporter
U . . i . Climaati

(RS ity W00k Wallat PSRN LA AL s CCP, gaera-based
Mllgmgh&tra counter (Perkin-El nmer) or a CCD canera- based
illum.patar, |ln el ated enbodi nents,..the ass . he..

2 bi el ek abbelorl, 1S gt PR A R Soed Saf e ping of e
agadidatt agenn tocinfodfattoryyGREICH assessg Ja sisgclembddi 1RS éhe candidate agent is

te, agent | first

embadi ts, the.candi.da usyal l.y.
AT e i R S Siero ettt ne Dt the gt to the
binfdog1l el skdessedagent to the macroglial cell assessed.

Candi (jléat (é agents A variety of different test conpounds

may be%¢ide&e8e by t he above nethods. Test

A variety of different test compounds may be screened by the above methods. Test

compounds encompass numerous chemical classes, though typically they are organic
molecules, preferably small organic compounds (i.e., compounds having a molecular weight of
more than 50 and less than about 2,500 daltons (e.g, 100-1000 Da, usually less than about 500

Da)). Test compounds comprise functional groups necessary for structural interaction with
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conmpounds enconpass numnerous chem cal classes, though

typically they are organic nol ecul es, preferably snal
we@e@ansiwsconpounds (i.e., compounds havi ng a nPCBUS1084/038339

wei ght of nore than 50 and | ess than about 2,500

daltons (e.g, 100-1000 Da, usually |l ess than about 500

Da)). Test conpounds conprise functional groups

pnEeias $>amiyulbﬂy hﬁlrmgsm bonding, and wpisalty iocludd atlhqaastmnelm carbonyl,

I dro n
ook bty it RGO 0T RSl el S8, The et
cgmpmmds pftﬁ‘f c&)mphlsg/cﬁhcdl eabdsn dnkmtem‘cyd:lfoetrhmxet ambim aromatic or

em c t conpounds, of ten_.copprise
e ereRr s QiePisbrobroed BT R POy e i S eb Foups. Exemplary
‘ad ﬁd%ﬁtﬂnﬁm@ﬁesﬂ?ﬁrﬁﬁ;ﬁﬁh lﬁdmbhdlﬁdesaﬂlphuﬁc laelaﬁ afodhsit Iktetd)ha{i aﬂd dsters;
ne, or re o t he abov nCtI na groups. | ar
ﬁ CHS WL PFAT AR licYlic, fms Ffﬁ@wr&l@ rlalglsmwrﬁ and thnumerable

salstiflBed RbHRAARIS eack BF MBRIypeBE RIS CombiaMeNM: GRted S, Webthtompounds
aromatic, alicyclic, polgfycllc and heterocyclic ring

azq lsgcfowrdkamong epracleryles g BidePaptider sagcheridend At amds, %Frmds
pBARdY, HrinkiBRSE dbREPes ﬁi%cﬁﬁ?il Lma@&gs %pamhﬁiﬁatdoﬁmefehﬁ F8fer test
Plest conpounds are al so found anong bi onol ecul es

cpmpounds mglqde pariegisof aw&amtlaebganﬂat ty acids,

ster t

st r ug b e B2y bR AT wi Sl ot M incuding librares of
syebeticon nptotah csnponodsuBer examplarusmenfus me@BRIR avadebly ér random and

L d. ..Test conp be obta e a w de. ..

Ay FBLDmERS b PR YL o ens v R b bR R Hopndips
emla'essrml of ctmdpmtmd:l shgdﬁocrlecﬁndas@d@hgmp‘&dasusltdfmmwslyahlﬁaries of natural

oGP e B e AR o F P e o, = reacit

praibddd Arlgmﬁy Bla§ pedferentiafly b@mﬁﬁﬁhm&ﬂl ol sygieticallp ptoddes compounds
[ brarles f patu

and, ol i pe [ . terna |veI
2Bl r‘f’ggl 1t1ﬂ<§f TR et %P Ica lf/ grogaped brazigs a ‘Eﬂ’mp"“nds
afd YeitBly mRodifiGhHugd &m@éﬁ&bhﬁ Rh&miedl, ﬁl@r@x@él'aﬁd Blo6lebat & mehns, and may
library may preferentlally conprlse nat ur a

or
be perdrie produq sprpinginielibrasissgoravasnhagasselogical faite may be subjected to
d?r@&éd or At dreRdlal ModiBakidhakudras §U}ﬁ'§tﬂﬁt dll@}%tio\d &'Eéi’gi'égtﬁﬁ

braries and conpounds are readi| ed through

a@mhﬁ@ﬁ@hoﬁ@WDmhéﬁﬁéﬁwmﬂﬁﬁvﬁpghl and blochen1cal means,
and 6‘?}/ tQ@st Q&%?st E&n WREUGS of i) e‘a% eﬂrbt@féx%éoﬁss, agents. A

Known p ar macol ogi a agent's na e subjected to
sphcifectypaofgolypepriie mstmmoum ofrintdresti is ait ingibedy outhe GRCR, or a GPCR-

i.on Kk sterlflcat |f|c ti

e tismisp fodd T ARpof it St aRkioRto Bl dbid iRl i ve
ptc&l&teck}mm:rdmg tsmetheds kaven polhy peRurtl@sest eorgpounds include variants of the

fei specific t pol

R S e o O Tk nt R ICanh Bine ey £ s PAUEE bR v
aﬁére@b@fﬁ%l I ﬂ&i ﬂ@leiidniit@ Imclﬂtlort srerx radt oga' ﬁlﬁma(rjahtlhﬁd:hexfmyll}hﬁodlﬁed
nonocl onal . or polycl onal, an y be produce
In e BHHRpdirgeniees sefgpqyﬁewe‘flge #bepye PO%@FP%@F nptdgiown fo be
1§gﬂggpﬂggﬁmnplude variants of the GCPR s natlve

i gand, for a GPCR having a known native |i
a nai hefregoiparharasignization off tess praPypdssig Bended gq hsnilustratwe and not
lﬂhﬁﬁ%lon or addition of at |east one am no acid, or

hem cally nodified. In certain enbodi nents test
conmpounds i ncl ude endogenous pol ypepti des not known to
be ligands of the GPCR The foregoing characterization
of test conpounds is intended to be illustrative and
not

21



10

15

20

25

30

[imting. MVETHODS FOR | DENTI FYI NGA CANDI DATEAGENTASA
LI GANDOF AN OLFACTORY GPCR. A ligand of an olfactory

WOROR0smy4 be i dentified by contacting a candi detBUSZPe41038339

with the olfactory GPCR and determ ni ng whet her the

candi date agent binds to the olfactory GPCR, wherein

said binding is indicative of the candi date agent

being a ligand of the olfactory GPCR In certain

enbogj

oar t| TETHO eﬁ%‘i]glzﬁ%nen{ﬁhgﬂ%@g%ﬁ A TR@AL%?%}?QF 6& OLFACTORY
GBARol abel ed. SUI table radl onucl i des that nmay be

[ ncor,pp rat e di ents includ

are Aot® 9,?? ?%8 ?Céorﬁ aut’ e¥ ! ffe}fd r‘iotlf agipe @ ‘Efmg‘datﬁ agent with
thé olctory GPCR, an8,defetminiBg whther ﬂBE Calﬂidatela&Snt, bidd34o thkdlfactory GPCR,

ML YO i T oy

Th RE@AiH @fnBbHiRGnt, Wb Qarldsdate0RBt it Be RibglRA In AHPEALEShodiments, the
are applicable tQ subJ ect candi date agents and are

cefiflate pgshmanbe Bdiokpeled These synt heti ¢ met hods, for

exanghfabld RRAMAAIRS tlﬁgnﬁ‘?tbb\{ﬁéollpdrﬁé’cﬁ o Sdbjdck 'c&rid&’d&‘té #Pefts include
target nol ecules, are a

tREeraoe' I i 1 et iam, R A, prcocéaur@ Porieal g, 0, U, s,

3‘7¢1932§§ 7iH, IR S PR | B 02405y é[ |dt'5"1 R, St%nad?dHr BURRLSSY 131 35 o

hal ogénat ed dr uhsat ur ate precur B. Redutctidn

mdytgenGelly bemssusHyldri de [ H - Th| s pr ocedure is

rat he n r.-s, C i n

s duc$%1ﬁ%??ung@§%sn i g}célg)%{ﬁ%%ﬁ& ‘%’s%t‘cfp§§’ 1§t8 8&%&‘1 L¥hounds are

applicableso subgert candglateagtes and aandell keown lnghe ﬁt leQ}ka syntlatic methods,

w th Ljithium A.um num ride.[ H - Thi rocedur

18} e P AL B B i o sarec] Bl e S8 8 Rlows:

act i W. tGaedytid Redabtion wigdItitluesGay -€Ihil roteaureaotraallyi yigds high specific
reduci bl e functi on such as, al dehydes,

et Sule Tl o S SRS S 1 1 um

Gas Bxpragétion valhedddiigh Bordidside [*6ig e Wi @rdc@&tﬁé @8ther i 1nexpen51ve and
exposi ng precursors containi ng exchangeabl e_prot ons

| TQUIIES PRSTUYEALS FQRtaNas pheblp Awctignalgropps sigl as ﬁqleyslfetones, lactones,

eMebidthatiteon usi ng Met hyI lodide [ H - This
procedure IS usually e oyed to gebﬁare O net hyl or

N- e ChyRedpetign withdejtheuna ipyra Fyis bmpgchdure offers products at
&t H{eéﬁﬁéal %&fﬁcrébtgﬁtxép GGl rEques br\éé&ryormltb)fﬁmé Re@ﬂugﬁe Gunctional

his net in general a |gerseC|
S5OIPB wotl;as alslglmieagetbms, lescamres) Qgtersamdjiw Hike.90 G/ mul .

D10t B A o0k RO PR HRR s o

cbntkmmg@udtamgamble—prdfhms% pitmoeghs ietht pmssfce pfis swaablacythlystr

ot 1 51 RobleaREP AR ok P EeRRETR SRR mracs G RSB emptoved o

prevbe] @ehetMPONMettiig CRY piNad@Sby tréting pppesRiteste et kgh

SPERGH, eBBpTA oGS Bh S M B AP VLA ebEar A cactviy,
suchlRifsr dxbMpRIAboE: ALIOWPEMMEr, the incorporation of
Synthetic methods for incorporating activity levels of 1251 into target molecules include:
A. Sandmeyer and like reactions — This procedure transforms an aryl or heteroaryl
amine into a diazonium salt, such as a tetrafluoroborate salt, and subsequently to I labeled
compound using Na'?’I. A represented procedure was reported by Zhu, D.-G. and co-workers
inJ. Org. Chem. 2002, 67, 943-948.
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at the ortho position of a phenol as reported by

Collier, T. L. and co-workers in J. Label ed Conpd
wRamsopse m 1999, 42, S264-S266. C. Aryl and PCT/US2004/038339

het eroaryl brom de exchange with 1251 - This nmethod is

generally a two step process The first step is the

conversion of the ar or heteroaryl bromde to the s
cor r &sSHEI N &)dﬂfraiﬁo%P%ihe{*QIﬁ— iChie @W@%F‘é@l@viﬁpfn@e fngprporation of 1

L URTRhE positidRbf %?'h@ﬂo‘l’ E%p(frfé@%ﬂl cQfiek,iT. €: ardf col JJ&?&Q bh AR abeled
aryl or heteroa hium in the presence

Qanpddiarég@p{wﬁhmsuéz &26ﬁ§?<@6a| kylditin [e.g., SnSn(CBb"]
. sed -
o PSRN AESRGAE AR SIS BiR Ll Bty a
siep pr&R®0-T82 §8st siep fsithraerdvarsiomefl tb¢ &Iab@rdwger@?ﬂmmmyde to the
' t
BRI BTk SRR e B £ RIS S R e SRR R e

Hd@tiePelorkimough dni ayglrod hetbroddyblitbiufp ot the prefIRCRof avdnealleyltintalide or

PRI Bl ML SRR 0 SR g AR ADp o

ané neHwdedess iagelvbeled iCogpa Rhdigehacy.af00l ey, B2S0asisnry GPCR.

e gy (LA ST RGP 12 ALATAT GG RRRG Y Contabting s candidate

agwmxmhctﬁe ol R GRCRI R Eﬁesén‘ée af $MBd1EEkrcvnAlgahd@bith@blfactory
as simlar, substantially the

m ca npound t hat
AL NPt OIS i oREH A Kab R B 1 Shepyeshn of the

cRfiddiCatledt is HARAAN of thdlanfiage Beclt bdi®S £1¢and tiB?‘fﬁe"b?t{actory GPCR.
structure to the odorant. In other words, th

i nvention provides mnethods of |dent|fy|ng an odorant

m mMﬁHbB@%oﬁ%ﬁﬁJﬁﬁﬁNébﬁoﬁﬁﬁfmﬁEﬁﬁ odor ant of

interest, but does not have the sanme chem cal o
st r udheingentiontalse podddeamethods fonidertifsing ofleranfanigretivs, where a mimetic

. . . . |

1%%%%‘%‘2 ?%%%ﬁléﬂﬁt@#ﬁ%g&fh@%ﬂ%% %?%IJHLI%{/ gfbgta éal]& ﬂ;leas%}n% 'oY identical

f@e:ltiomaﬂ chdreicmr'tsacwas Epamsulahedoraat, dutlos i vifeeht blyenanal structure to the
Jr I Eéss h%sft\fenta , ?P&gvg t aCttthig s{& ntltlis,qglréﬁrtﬁ X?cg}‘a.né rqmnetlc that

agen
“Stgeil’st’ tHeh;aﬂne aciid Mh)tzms of 1htérestabiﬁ dseﬁ nodhavel thaethercieddetiRaucture as

nbd ts a t,that actjvates.the
adbBl of G I b s G Sas bty of Qigtory
GHQRatusihg te thétRodsdet fafl atdive,liddneifyesd a set oﬁolfacﬁ)h}OGPdRhﬂMﬂare

simlar qQdor to the odorant, of inpter . )
aﬂ%"é‘@%’ﬁ’ﬁ@ |°§°ra i Serrighe 76 4aNtRREinG fheyibraty 6’ JecprodteRnyith
chidMa8d 3pehit€ t(gldentilt?@n SdentMAtQictividd IR safie 6t of 3RECtEHy TR, In most
400 or nore, or nore, 600 or nore, usually up to

eghpdimeniogn a@fm’fm agtivaies the st sebpf alfeciory GRPRRES @sqdﬁ@nt of interest
il heihBichedR 626t 6fi?ﬂgreﬁb1fév Shod ﬁ’av%%%ﬁﬁﬁdr %gmtta %&lﬁ@%ﬁt of interest.

to determ ne whether they are activated or ant

of i Aceqrdingly, thesg.metlpds nsmpbyiindolye plodusing @)hg@m«(m\m 00 or more, 200
o? Hl%FQ §6’q orstﬁ(grg CAfO'éwgmér@BOdq&%&%%@ 8f 1%18} gﬁ* lr!R %rabmft 1000 or
0

nwrd:)ldlﬁeutntwﬁateoxa (ReER safsing ltHeandtinrdg d@@ﬁﬁﬁl abale med assessing the GPCRs

0 S 2 20 ers. The s
e AP MR s G offet SR Bl i nonn o
uDklﬂ)WndﬁSmﬂ:aI saaﬂareftlm@es" Pddsiible smmmreasae & mgxh}eermﬂﬁtmts the
i,s defined. b he set of t hat
oL iBa s R pokbere st ol S oraRs BROF G el sayeiga2-50, 2
20110 nicatbeRY TiCdeL MRG0 GPERAHCH VAR Wifkat 6dRge @foszldes a
to identify an agent that has_an identical

“pggﬁtﬁn(ggqpn@’i@qrf: A @gglﬁ Pferantigdetined by the set of olfactc?ry GPCRs that it

activates. A mimetic for an odorant of interest may be identified by screening a library of
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that of the odorant of interest. For exanple, an
odorant mnetic can be identified so that is has a

wO poosgerops i nt " of activated GPCRs simlar to tPex/usfoo4/038339

the odorant of interest, e.g., the mnetic activates

about 60% about 75% about 80% about 90% about 95%

of the GPCRs or GPCR activity as that activated by the

cankdidaasgenidee detif gh ygenrihattas esidefiticahorodariderticalf GPCR fingerprint to
es be identified. Bi oSENSi NG METHODS The

tl“%\?gﬁ’f’og‘?fg%yo&}“ﬁ%\/l des a bi osensor, where the

bi 0s @os&ampt, iy $otet fmetican! béiidbﬁt)ﬁeﬁfso HRC 1s0gs & aﬁngéﬁirinﬁ’ of

SRR SBHELD i Bpdosenk LT 6 g pptic seivatesShou

@@@l LBSuS 365, Catho B 408, abMIODRI £boBEIDY, 8LHE GBPERAbr GRERAKLAY as that
cont ai ns nacrogllal cell's producing a single

achvasiddBhedosint-act ory GPCR Typically, said plurality

may Qx%cgrdﬁglynﬁfrﬁetm? oPin SR8t ofBRRMEt Rdy BERE&ifRPOUL 20

or nore out or nore, about 100 ‘or nore, about

200 or nore, about 300 or nore, about 500 or nore,

abou E#(R{g or even up to about 10,000 or

nor eFBIq e %l\élgﬂé(gnrs may t herefore contain about 5,

aboufThg mvelabmmso?p@qviws @ bios@Bomwhere the, bietenigr is3@pically a plurality of

%cr(%lﬁlacgﬁ %ﬁ% 1n%]as%lgﬁa 15" of %@?egéng 2I(Pac o‘%{}l 6%8,‘5{% IHUI%?@J érﬁlboﬁﬁnents, the
deicophirnattin @ dddessauble fGﬁGBSNheﬂéInEeaoh hadress oy theRERE comggins

be of. knqwn i.dentit. or unkn i dentj or ; )
okt LG 4 Hile BBy Ol e BePal sigptomtity may
B DdPniors isng norg @B@it ee oBiorR] AbeGITEL dr\edry, aﬂsrtiso @€ miore) aboat 100 or
up to about 5, bout 10 é:o abou

139761 ALoYiFH0 %Fw{?patt%}t oUor® @bovgg @ prduorgca QPﬁ WHE or ‘i“ﬂre or even

ECP% b6 160808l &8 The bidihs6 thafthereioréFeatisn Moat 5WBBE-10, about 20,
he met hods described herein involve binding of

id
afba‘etr?}@gllr mere, akqut §0 B"r’@@ﬁf'rc‘ih‘?@t 19091 FigFee abaug ST ABeTE uss,l?ally up to 500 or
fﬁlnfe 6\%&&1{ Mup&h GBduk @omr "nitfid teBbrhdindti BRI SPCRs nmeecnfaeﬂofy GPCRs

said affinity substrate i s addressabl
mw lm)ftkn@w wentityso anknavmgdensify, o avertes Sigksod Blﬁfollfmtﬁly GPCRs may

X L{%ﬁ%édaﬁoqn h§1nglg ﬁj{)éac?éﬁ gy %l?eg'gﬁhsﬂ? ﬁgjgfr%hd .ﬁ?{& %31?) 'tﬂ%ﬁdﬁt 5, up to about 10,

ubstrate I's
uprts ebanit 5@, uplipplmrut 1607 dr irstorshel 100Mspeciesyofimatvenl.ilafcertain embodiments,
r .bindi ng of said reconbi nant macrogli al
tﬁ%?‘r@P %E@]C}%%re ot “I'nterfere with the detection nethod
used.ThAsnsthdds describpd hezirmingdlvbbindigsef kdid tnvercgtibl, cdileeproducing a

Ple rppEbiBi A rapB PR ok, L BbShus ™ iy SplSciments, seia

AiASEsudREhtd R didfilegdblor Inf paRitiiad BAbOdBENtE| saﬁlSaddﬂ:ls ablei a(fﬁmty substrate

éggﬁ%%@dg%dgaﬁ%lé% g%%tg(r%}ll%?rtgt% rl%?lggg}g gl§§]|1(g ﬁ%r}% soh%i or 1nsolub1e support

2@y eLdVE &R 8y ﬂ%ﬁﬂ%bﬁﬂoﬁf‘ﬁe £ Bl BAA eombRbhtQfacroglial cells and
etc.), polysaccharid B% on or nitrocellul ose
9

dass ngtdnterderp Witk tigrdeisetiomeheb e SV P PISERGAPH ¢hose in the art, the
Sintdef 8F Qégﬁi) %{til @ﬁ{isﬁhﬂeé §OPbry G5 PssiblB s@bstrates include, but are not

i nor gant asses astics, ceranmics, and a variety’
I@hltezdt th,eglaqwlns? ntmdsﬁedlqn fwch@ﬂlm glesscpibgigs (imeluding perylics, polystyrene

bst r [ ﬁ¥ g’pﬁ Ivb
CSULFYES 3 HPRPT Stk EIGERL B AR, i, o
Iaﬂy:liréthms, Beslos, &nmvymlysh@hmdes, tyfien smbistbcdmsmsibe silica or silica-
%ga eﬁ%];emfalts 1nglué{1ng srib on a%]a 1?1%1? %%h%(’)n Icreltrcbon megals inorganic glasses,
plastics, ceramics, and a variety of other polymers. In a preferred embodiment, the substrates

allow optical detection and do not themselves appreciably fluoresce or emit light. In addition, as
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such as dextrans, acrylam des, gelatins, agarose,

bi oconpati bl e substances such as proteins including
whowsns19snd ot her manmal i an serum al bumi n. A "BEEUSZ04/§38339

addressabl e" affinity substrate has mnultiple,

di screte, regions (e.g., nultiple polypeptide of

i nterest-binding regions) such that each region is at

inkpavnt the ert, dne subgithst remynherodtet] with anpnurfilzan of mdtfbrle]s,shgluding polymers,

' m crot.i.ter t addre e
s\%éﬂ %é ﬁ%ﬁl‘aﬁa agwl%lgesé §Sl§ i %gaéc‘?s{ea b1oc?m%a %ﬁi fu%thg Colsu% gs proteins
1ndu¢hngjbce/$r&ahh etheamaramelian sefunsdbmhms deposited onto a

I

plolypblbtﬁizrﬁftuﬁtaéﬁ-lﬁﬁﬁlfgf ﬁe@l@ﬂs) h&dgﬁthﬁt %_a)éﬂi) Iré‘g&dﬂl ¥ ahavartRilar predetermmed
east Qr, nor east, about at | eas

logaip & “aisie Mol o Gnisfotizs gl we grdisen iblecetcln bt paving an
aa&éss?rana&éerye&&ﬁpmaryr&mn@ﬁse alidreRaBIE,| SUdradly @mglemeﬁ&ned onto a
an affinity substrate is in an addressable fornma

selid pppPE (¢-Br 2 MYYA of RItOGEiNse mestbaips) ISeadgressahlezé}fﬁmwgubstrates for
wOin l‘HE n%%ds M\?sl:ﬁbeﬁ‘%féﬁlt ty%n@élﬁj'haw bt I'eas‘fvgloh' ndo®d, FBdest %?}t 12, at least

suitab for use é etting robots
ahoet 29 hte}eaat Bt lf‘rﬁeﬁtlaftst ahout 86 or gk 16@4 ouiSH or @#dragsable regions. In

e
RAUTBPTERSIRORL, ) VRGES CERRS S Endllls ST for v
thriopghpat aseays, ergpo%%,e% a@tqr\384-wqibfynm measur ed usi ng a

g?g %ﬁ{lﬁg ?ftl leﬁrma%ts zgre sulftbi%afors %Sﬁp S1’r§bots gﬂc h t?lp 1? ots} and other
1mh1emfat1dnh(@6r ecBdbivalh fidrmet lﬁmmtomeyer@@?&resserms scadae dor determining

The sence, of a nt of interest is detected b
RPeLAET O o wep DBt eiagt EUBEER apdurairbriey be measuea
USHERT CDWeiiea-bdved luede@r m ned subset of ol factory
CRz}corres onds to a eV| ousl dkgt erm ned
in i9pensQys, pre 4 Xﬁ{mtac gt??érm;e apq acélvatlon of each of

tliH @c&ﬂhﬁinﬂbl&‘@%r? BPERE isQfsseARERThé prlesenbe SUAAB anf interest is
interest is activated by the sanple, then an odorant

dsfectesh by petiptionsof gpss deiernimed skseef pbpetory R Rse Fhgre ftheepre-
B EminsWGIbsRPSIBRERY EPARS eeﬁegaeddy td‘-@;%}ms&s%ddeeeﬂn%eanepm

odorant, and activation each he reconbi nant
fiopeRen’ of thetlorat chaehngly, ifrenre-dptetined supseh gBEPE Ry for an odorant
f
of fertit B oA e SIS ARG oBRRRDe Rkt BE 28RS affsample
alte Hmdtetmmevewea suslabldsenm arcusudly nat}tadioel il 1 ebdrapgtand activation

EE%BE& ﬁ%%?ﬁ%’%bg Iantr@lr‘@R s a&g{ Ed zi‘t%e%ﬂh ab1on PP a I‘fh %19%19 th¥t odorant

0SEénsor ,
maass]lgnai teadedon thdrenbead of dfletctdr}fl GPGOBs petvaeade a@ﬁnaﬂmd)f sdié alternative
rese anot her neans of ass

agoni.sts r tin in ;

o sFi SRR RE Ry SRR GHiar R P iEe pLRaR oy Sopapn g the otfactory
GRCR$E tiyesemos with thasudgoof SPCRE MOEBEbATE reusﬂanah the presence of
a tagonist activity of one or nore qlfactory

. Spd op %F%P%ﬁtéaeprqﬁ%/%mg angtheynsans of esigning enﬁ%amﬂahtto ap pdorant. I
i€&visiingd ﬁﬂpﬁ%ﬂﬁéﬁeﬁoe JERR R et | i deQBorlTR Yor Bifta € &ty of one or
usi n ht - emttlng reporter of CR activation.
se olgacﬁmsﬁ% CRg iy bp grepoarsiadinta g “fiagrapringy of(aa qgorang

fl UOFIECI Alendbs ﬁ{ehﬁr P@%%ct)vaﬁ&rc'ﬁx Met%%glﬁgﬁg ashléﬁperﬁlﬁmg

t he er ase assays descr | ow,  or
reper el @R udﬁl@afamf Formgampb: ansdlight-omittingsreportes éegssa fluprescent

% %E‘tglg H&g%{g{%‘? g'lia@%‘gged ts%é?xgaﬁ AR lhé{%}isQ/E}nga?eﬂ%ss%rs (qre%r?oegfbelow, or

variations thereof, may be used for these assays.
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odorant may be scored as being at a particul ar |evel,
such as by exenplification and not |limtation 0-10%

WA 205861926- 50% 51-75% or 76-100% of a pre- dePEr/IH1004038339

maxi mum response. It is envisioned that a

"fingerprint” of an odorant may be determ ned at | east

in part by the level of activation of one or nore of

t he dhfeeitain me(@ﬁﬁﬁﬂs, theactivatiomof one of hidré GRtENSIFRfbry GPCRs to an

ht-emttin sor . that contai ns an
TR ETRPeor B ARVt ot Bl gpoon and o
]mhft%amn@Fl)O"/G?@%%, 26160%, 317396k 2611009, dfﬁ%)tﬁﬁ&‘éérmgiﬁﬂ _njﬁaﬁimum
ern o

et ect N i cul ar pa |
SRS R S B BB o b e e Sl n par
bﬁhb&vél&ﬁh&drah@ &one BNm61@M&ﬁtoi’ﬂactB@5GP@@§m| e, e.g., a
(such as a sarrrf)ll e of a breathable

2? gé}fﬁ%‘i‘l&‘g&» a’& IGREUGF PrOYife Mighbpmiing izwse@s@ﬁﬁ@si:qnitam)an

dddfpsdable(asrd§ B Adcrégis RO c%nﬁfn 186t G?Ci{ £ aﬁl odorant of interest
unknown origin or  conposition), or ‘any sé g
BRoReelelested by episgion g6z partigydar Pam ef Fight @Opﬂht bloseinsm use

in, kBRI E U?&ESI ﬁ@%ﬁﬁggga L WGLE kn81\1’\\41ed tgl t%sgéa(mple e.g.,a

snell for exa to capture
Sﬁ@plea)f e igiasn@uch@ara sarople sfa(@reghableaanmbmreeir d%}is oﬁ/dmkn(ﬂzvn orlgm or

E%}%&h) IE@E’H @gilhtsag 8t§ ar le pr %ls X ufafcl?glu{(ﬁﬁe éllrtﬂér?o%/lél O\S%En or compos1t10n),

(E@nxﬁﬂﬂ cont anm nants or desi rabl e or undeSirabIe

snel | d t.ed t he ra i onal ss

of a T’rf}aig P%ng " mée[%(i%% g‘éstcgi)% %9’ ‘B{l PRt Fe’?g’@gtcnme‘
soénfeelv?anet lowyy16BBCHT 4 sonetl] fgh e;tanfplég a&y{i@blt@c@%y Bﬁ@ﬁisﬁe%pfo)/ a crime;
0 ac an I.N aporatorl es erelt Is
PR & CEHEHY Bherh St cioan s 8 biologial herpical warfere agents,
nygterdatectelToddssurs) whtad, e @) chrfridédnihintd & déﬁ?dbiead%ﬁdésgabie smells

or or detect an odarant of interest. Odorants

C%?%iﬁeé?iedg P dhe tiqnakastigamen of ¢ parioE fasiary GRGR bre particular
sdlﬁsbﬁ&toﬁdctbby GI*GR R it aQfe¥irdBt IR @LsirhlS o get eg s&légtgo(ﬁt Hdin

y conpound that can bé
@i‘iﬁﬂ“rfieﬁ @fherFHtelS é@ﬁe%iﬁ to mesitas aoxioysphprhicel; andnip @ammialom any situation
iRHicR % iV BRMEkIE osi tion). Such
1o o?anfs inclugggmﬁﬁiggkgﬁﬂ%ﬁdq ?g%@?@ al i phatic
aci d9domants efistesest gesersHe sclude dn)e‘squosnd thhiemah bedateaéd By the

¢ and heterocyclic
BT GHon T RO YR 5 2T DL LRI o ety
smelding.oThe drosat mypkss paiicdebhpand oo maiy batumisied (W &Fcomplex

subj t hods of [ an ol factory
o, 0, 5o B BB B 5o
adpgpters ahéminals with atoh@tit ani:y;chb hesRyéIRl 8l hagrot it %ﬁg si?fb%res and
an item e.g., a

|IC ns,
oo hssbled SehisBR BB obhose tyaes, as s apmbinasions dhsso.
desi rabl e, as needed, by addi tion of an ol factory GPCR
nndubato agent identified usi ng the nethods
desctT above. In general, such a nodul ator is

us uafieysubjexiafctidds Br ﬁr@@uc'lﬁgeﬁ‘ olﬁctgry' GPCE 204 Egel‘i{i fa ?iriet% of research

fragrance such as a perfumne, I'mprove t
and gommezgiak appliationp, Pwumwh@n’mi@tmgém feod ahh &agraatel at or

MRy B ab}?}amgﬁér{s,ga{r{ i, FHSA of £ %ﬁaceagltaké? tn?{prﬂg]e%, i.e., made

f
thereforé asant tas e or s
mgrers desg Aesirablaeas needed, iy addition af anrolfaetyryb@PCR modulatory agent

identified using the methods described above. In general, such a modulator is usually mixed

:—n

ir

with the item, e.g., a foodstuff or fragrance such as a perfume, to improve the taste or smell of

the item. In many embodiments, the modulator may be an inhibitor of olfactory GPCR activity,
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an activator of certain olfactory GPCRs, and may be
used to inprove or add a new flavor or fragrance to

W b@sososer to which it is added. I n other enbpdi/Ds2v04038339
t he nodul ator may be an activator of certain ol factory
GPCRs, and may be used to inprove the efficacy of
pesticides. In certain enbodi nents, it is advantageous
alné thepdfere * huask’)’dm unpifasgid tastei ar ersll. du othensmipuwlirsens themgodulator may be
1 act \%ﬁorl] %% am %gagt% %pdﬂ? r,ﬁl?(}“ E}a%% ésgg Yo f%lrp oV mr)?:r ailcha pew flavor or
fmgmncejtesheimaﬂwﬂ il @hishittis aided. hnm}aemmbdﬁxmtsethe ¢hddylatoh enay be an

hods descr.i.bed d added ,to. t hose, it
BT L pr o CPENE B0 e i e e fBGRy ghPrsticides. I
ceddh ambodiMefts, it 8 BdRERENE toabilei thestiok bﬂs’éhféﬁfehﬁlsﬂc}fa’s?elsons and
flowers and used as startlag material faor
TRErARPs Sespdesirabie 89 thagiesaee pad %‘alt%ly cPBARA 1 iTHg cose, an agent tht
PROIRs laf ﬁnﬂgasﬁlh%ﬁoxqq%f R ischvdrdibyt the meBbBOEsc:51R8 6hdvR@Ed added to
above. In such enbodi nents, these mnetics may be
thesAdlP@ESt ured at a price that is substantially |ess
thanyt bl f)héala@nsd?n% 6Bt l?roQQﬁ’lQ %Qﬁ:mra@fé%dgﬁ}{t R, 48 880rhR obtained
supplenent or replace the desirable odorant in an
frompeartain rgte, ﬂoafeﬁeanfi wed,as asigrting magariabfor apy pEiadaydneerfumes) may be
r g@d:ﬁ}l dfa&?tf%%gg m%ﬁgﬁds gi" h@(od%m{ rg e %@Hl%gsddégéhb%P above, In such
I'ndi vidua I aghost prognostic value as
embbditmestst thess mirrseessmaydm mhnsfapmeﬂd at whmeethat i hzéstantlally less than that
he desirable odoran e used 1 Of plac h b A5dorant in an
FUSRUIBR Arah WELLPR. RLa LNGHRBLLL 8, Q40! AR
1eﬁuegeapaﬁumfw&ty of |nd|V|duaIs nay be adn1n|stered

the ol f ctor ors talne

ot noeRROEN e aigvEn SRS P daR AR i vidual may

Iﬁf/@dlﬁ@idl EISEtBJ & gnfmﬂimalub adireladl &6 ﬁlhdisé@é er disorids, h\ﬁlﬁdi’elﬁ fiftlevation or
oa r.gani snme [ thin the

eﬂ[ ‘hfé]mmf‘il ? él?fnﬂeefl ﬁ@oaﬁfaiwvétﬂ Fimsf%‘b“‘F gr gigorger.

dogs oxBsursah S’lneti @ﬂiﬁﬂ‘ﬁ/idﬁalﬁ ﬁl-aﬁ be adthiaRier@UhdSl8acRIrP SPCRMbdulators

rats); and primtes { humans chlnpanzees

and
ohisiee isipg thaanaikads deseribasfhaes CetCrallyvah BHATCUR I g aapmals or
n?aﬂﬁﬂalﬁﬁ &M@the&h@x%ﬁ’areodsg@b@@(ﬁy Hpﬁe%&i:be okéanisﬁls Wdhsalr@@ﬁﬂn the

hat nonmarrrrallan ani mal s my al so be adm ni stered
C&ﬁIS$ memmela, GriRingde prders camiybtede.ge dogising gatﬁ)h@dnaﬁtar(egs mlce

gqﬁ'éghé ??ﬁsﬁvaglﬁlpn% %tl ¥ dfﬂlﬂ%l %ﬁ %igeé 'aH@won]ﬁegr}’ as well as

nn@pnald; efonfiestial istetekirsoposows rsljeapnlggs;m;l hosseg) It is env1s1oned that non-

nosq hi.d, .bee
m rnmé “ilan an%neagstm%eﬁsohbetagrghnégter d the ogacto X%ﬁ’(ifpmﬂdulgtgrs SBtained using

thimnethodmiﬁscanbedmio% diXemtlithand ausdammigmgenztrmndranpﬁmmﬂs include
or.n odi e

ERAERR S m P ARSS s LT BRRIPAEES & S oot fghic. bl iy
v BB¢, 8pider, 6r mtmsfearvtmc}ﬁﬁanaﬁnd £dipdadd/fod@niah 05 fondiuman animals or
ordlnary skill in the art with conpl ete dISC|O ure

VAFih CEsEE ARBIECSN CTOPS HARPAMSTIRRRIEN: ‘Shin e qithod preaise fae individuals
wilveRihaR, and are not intended to limt the scope of

what the inventors regard as their invention nor are

they intended to represent that t he experinments bel ow

are all or the only experi rformed. Wiil e the

present invention has been scrl ed wth reference to
t he Fhefillbwing examples are put forth so as to provide those of ordinary skill in the art

with a complete disclosure and description of how to make and use the present invention, and
are not intended to limit the scope of what the inventors regard as their invention nor are they

intended to represent that the experiments below are all or the only experiments performed.
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enbodi nents thereof, it should be understood by those

skilled in the art that various changes nay be nmade
wa@pasesesd/al ents may be substituted without deper/Us20094/038339

fromthe true spirit and scope of the invention. In

addi tion, many nodifications nmay be nade to adapt a

particul ar situation, material, conposition of matter,

pr oc‘ezhslc: therppsestanwhign lms bednajescribedwith ecferbjaedo theepecific .

bbbl Rt b et nb BB BV mdsE YRR Bt £ oA changes
nidf®e 5la¢ BGT equiviRAfs DIy .be Whlﬁﬁ%ﬁﬁtl@lﬁfm the true spirit and

OLFA ORYGPCRS | N SCEMANNCELLS Primary rat n_ ..

SeqpP rﬂe JIVERt QI EIOBTIBWFI%IT%I S TR R ef ﬁ%’g{‘%@mm
sﬂl‘i&ﬁ@n ASatERs %Bing@éiituﬁf TS bﬁbce(se Igocessl'slltbibg)r steps, to the objective, spirit
Oncol’. 20: 475-82, 2002;. Hung

andscopmofithe progsatinveRtign v iheeh oaegions gre 1&@9%*1 t?/@%&lthm the scope

of‘ﬁlrasulglectmvé‘ftﬁﬂ Sci. 605:1-14, 1990; and Brockes, J.
Dec; 95: 215- 30, 1981 etc). Briefly, sciatic

nerves fromPl rat neonates were harvested and cells
were maintained in Dul beccgygyppeified Eagle nedia
suppl enmented with 10@6heat-|nact|vated fetal bovine
serum SchwdNRRESSION ONPLEACTRR Y GPERSINSEHMANNICEEEX 0] | n
and bovine pituitary extract (Sigma). The cells were
grown until the third passage and frozen for storage.

Tr angigity HaRakvarh cQnisahtidd:f act ory GPCRs Schwann
cells at passa ge 5 were gglated oncg ySi ne coat ed

8- welThe prpaion of Splaeann CrlA a5 fpneds ad Er@nogs ly 5.8, Hung, Int. J.
diﬁ)l' 20: I#sﬁ@ﬁd@@ﬁng akd. §. dﬁ%Ble 1§9"9amfo§qtsewo% tHa i FRY O 19f361 75,

actory GPCR’expressi on F asm d w th Fugene rea
4,

1PPaCHeX, énml‘@ft AeiBsof Ui 1 489 hreed Braelasny, g eei95 21530,
158 ofcl BIRHGCLAMC REMLSr AR P 1k Aftnell wik HaoS¥0 Aartefl it
i ncéu

tor our our s wer e washed
m’amdamelbllné)lﬂitbcw $ moflified Hagje madih smm&hmnteAfwréJrlOQ’aqhqabmagtwated fetal

the cells re assayed for '

bgwgia wlg %c}‘xe ilﬁ Te e@aﬂsg gR% Zi?% fﬁlﬁl&ol&fﬁ'&&%&#@ Pltulta extract

(Siamal. Tae sdlR Gicesgroeh |uﬁt11\/bh€r thirdpadesas and frhzdﬁBBGM)r@%S+

0.5 Ca,+ | nmM d fi th 4% Formalin.

Cel | dTpsfent E&Eﬂj\/ﬁé’& Q&cﬁﬁc?&rﬁﬁ%/ PBS%:I\/I and washed

t VV| C8chwih m(l)syat pﬁﬁks)dlté@Weraﬁlgte??ﬁ psl@zl?;hg(nlamehed 8-wel chamber slides
ut e in oC u

Frisano s AT pet vl Tt Pwat e s ansiertey it e of Sactory

VRFDESHrdbibR Pmm%%@ﬂ@&éégeﬂ@kb&ﬁﬂ%d(%tﬁﬁ@n serum-free medium
488- con ug a? onke%/ anti - nous 2000. and

(IIEIVE%@)\/\BFeéTqﬂéﬁeﬁte@)PPI ayeredkept 3Fﬁmr5t/y&9m ’éisﬁqdﬁnctug%m for four
h%ﬁfs%elﬁ%ekéw%@ w%%ﬁg%&grebla&ﬁiswﬂ fr&th)ﬁ)%@Mnféﬂﬁ After 24 hours, the

covers ed wt f our osave (Cal bi ochem Cel
caHngrze@anaWPmsmrat e UW filters. Cells pr oduci ng

2T Mo A e g i

The transfected cells were washed with PBSCM (PBS+ 0.5mM Ca*" + 1mM MgCly)
and fixed with 4% Formalin. Cells were quenched with 50mM NH,Cl/ PBSCM and washed
twice. Primary antibody anti-mouse HA (Roche) was diluted 1:1000 in blocking buffer (2%
BSA in PBSCM w/o triton) and left on cells for 1 hour. After three washes with PBSCM,
secondary antibody (Alexa 488-conjugated donkey anti-mouse IgG) 1:2000 and DAPI 1:2000
were left on cells for thirty minutes in the dark. Cells were washed 3 times with PBSCM and
coversliped with flourosave (Calbiochem) Cells analyzed by appropriate UV filters.

Cells producing olfactory GPCR on their surface were observed (see Fig. 1).
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Recept or Expression: Transient transfection of
macroglial cells may be carried out as described in

weEx@spsesd for primary rat Schwann cel |l s. St abP@&r/US2004/038339

transfection of a macroglial cell Iine nay be carried
out as described here. Approximately 6 macrogli al
cells are plated on a 15cmtissue culture plate and
grown in DVE H gh 3 ucose Medi um containing ten
percent fetal bovine ser uw gﬁg percent sodi um
pyruvate, L-glutam ne, tics. Twenty-four
hours fol |l ow ng pI at |GgCRfAd1imAmaNAsg4ysal cells (or to

~80% conf | yuency he c Ils are t ansf usi ng 12
of  DRACEDTR B TR G GHOT REGMAT R GORfoayp carmedoutas

debPiBéEiaFxEIPR 1&81dpr§ﬂﬂ=ry edt SEnhiicells. Slable @aesfédidh v macroglial cell
Wit hout serum The nediumis aspirated fromthe plates

ling gnay e carded Qut 45 desiaRedd8once with medi um wi t hout

ser umy Bka&a@}%zﬂmmaﬁs 1B0EdIR egﬂﬁi d&H B Missh el Rate and
added Pro thﬁi\/\ﬁ ate al ong thml eof nedi umvvlthoutIﬂ

ssewiim DMEB Hi h’goaeri\éﬁblan P@ﬁalapgsm pgrsghidesal oymejsgramy 3 one

Jeg:léﬁt sh@uipYRvBRYL S1utdnife, TR bﬁiﬂdu\%s Wh@%ﬁ%&ﬁ@omtg plating of
medi um ont ai ni ng serumis ad . Twent yf our hours

th@ﬂnhmglmgceﬂls émetdi e¥1% omﬂwm) Mcﬂmrc $rapgfgsitadatsiog laga PHDNA. The

um wi.t add For [
e LRaF BRrbiF Y b B R es e 2GR Ghusgee Medium
WASu R i mhwniehmﬁﬁﬁ dpirated ﬁdﬁh&ﬂe plaes aidthaeellg arevisiédonce with
(418 dru at a final concentratijon of 500

h
rhodia plbe Aerde) Tae Oy lippirsiagyns @pGRpdigp mpigfur n%%{% S0l {pe plate

atlcfr%%fhel‘?)hﬁ dr 191@&1{11% vﬁ%ﬁ?ﬁleﬂﬁrﬂ @oﬂcﬁbﬁnéﬂcﬁ&,‘ﬁ%ﬁ a7 @8nes Cdikias for four
iumis replaced evewga our to five days as

tg éivebeurs ﬁheomslws is appiratedcand @pakefirapdivng epnidiniag gergmdipflded; Twenty-
GORLS. féﬁc@xﬁkgtn&fgﬂ:lcﬁon He aﬁ‘eﬁhﬂrﬁ is a%lraﬁetd abhig Lhonal medlum with serum
in GTPyS Ass

sel ection mbrane Bi n

iVidied.&F OGywrght kouns foﬂgwingdramf@@pn,d e mgdlum i3 aspirated mﬂemedlum with
stat e, es r

ToHsE aii%’fl e‘alggltgl%ettllchbﬁ lﬁ e cé gﬁo r Oggeﬁl h 10% 2 qf S09pgiml. The
tRhefe@edicellt Hove hhdﬁﬂécﬁdeﬁﬁtldirfﬁér pc&[tﬁra}mranife@l:beﬂm dontammg the G418
subseq uen b| n of  GIP to otein, The a

SuBRAreo s HEte g GPeret & B it dp B Bictlgear ol During
SIEERMEcelln gresér&% 3 didae @éb}’ezlﬁ)‘é)lst &%pﬁrfgr §t6b16EBnal tlesttonc h

poi nt the receptor nor deactivated. Activated

r ec e plasibsanedtindivgbssexs: 2?; x| ﬁ-’)é?l) @f%AGEP Whan ay Pmt%‘éoupled receptor is in
1%%.@ qu%é) Qé gre@i? ofy (P nd1L1 ve%ﬁvé%ﬁré] the rF%c;ngtor

ermnst r at anc%d b| ndi ng of [
(tooplnssmtalfbrmmﬁlreaqdrsawlam@ tlmﬂeasatcé §DPend pmhqu;lenﬂm@dmg of GTP to the

g [ois? t e a al%ﬁa yl{%ﬁ{lll? oi tPcSh%];?X:ﬁ-rQéeggk Q(Qn y a p | Caab? and slowly

neri

lt}ﬂr(ﬁgl'zles e (TRt te GG awlhwhjpmﬂctquteoapw n()xhn)al]lyus demcipvatedi Astivated

at the nenbrane su i kel

L ke et ane s ace G Lo BSE LA Buto, s
&AdE ﬁﬁil?zed 1D &nRR8@¥e tinbhded %ﬁldfn@%f g E’E‘i]b‘T P¥S Rf mémpthtds @kpressing

coupl ed receptors to stinulat S binding to
avbndiedeeptoex fhe sdianiggt b@smgl[éﬁmP’Yﬁ émépﬂgcw gleasTireeactivaiigp is that:

th he di f
(ﬁ.g]li ﬁg&neier{g C?‘p@gﬁa%i tﬂ &ﬁg}ajergge ecou llrcjﬁg 0eR gr%,g (5:11’[ I1s21%¥>&1%1 at the
ebtbienessneradeanakigioig Reolils:]y to (pnﬂitUptmxﬂécmhis yvhaﬂntalffte(tthdmtracellular

GPCRs. The assay is generic and has application to
@34edi scovery at all G protein-coupled receptors.

The assay utilizes the ability of G protein coupled receptors to stimulate [*S]GTPyS

binding to membranes expressing the relevant receptors. The assay can, therefore, be used in
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The [ S] GTPyS assay is incubated in 20 M HEPES and
between 1 and about 20O"M (this anount can be adj usted

WO 20050p198411 zati on of results, although 20" s PCT/US2004/038339

preferred) pH 7.4, binding buffer with between about
0.3 and about 1.2 nM|[ S] GIPyS (this anount can be
adj usted for optimzation of results, although 1.2 is

e éirest idsatificatioimetiodtotsoregscangidaecbmpamdptocindogenbisiBCRs and non-

BBt Bl Bl KN KR CR Pl T o0 appigtion to crug
wwerywuﬁgmtm—aggilenﬁremmrdoeads (25 m; Anersham) are

t hen adds the m.xture J ubat ed for anot her 30
i 28 LR e Berbiifen i o fihes e Boiiogn 1 and sbout 20m

MQGIZ (ihfsugREntahn $&RGustedrof @tlnﬁza!ﬁbﬂ of esudl al(h@ﬁ’%ﬂ 20mM is preferred)

nperature and then counted in a scintil

%a it ipding\prefey wjth b@f@?@@@}\t =B andhabieiit. 2 MY AdGERSy(this amount can

 ORUE R i b D A aDR 32 SRl e T o Hegmembrane

prbtein (thisueoupt @g 58 adiesld R ESimiZARN ARSIy R & el hfo@RBan be
(@pntaln a . scintillant coating which also contains a

preet 9 opHmzaien forrldwsy ﬁVlzansgﬁ% pgatutinTeead NS 1 edraersiiapy are then
ddBed H@ tﬂlﬁhixﬁlré:ﬁ‘le% %iaﬂﬁ) (ﬁgmﬁ% rgbﬁli%&petraturg Jhe,tybes are

conpetition f |ng o loactive C
theecentrifirzed at 1598 d\e. fOﬂﬁmlIfUCtﬁSIat)meqemmrm aad then boueéd in a
Sgﬁﬁhﬁﬁﬁ { the measurenent of changes in cAWP |levels

e cells that express the receptors. Transfected

cel | ddawpi Chdw@sﬂem Hptp?“bmimtydaCyclhsmt(Ne\Fv(Emglah@NhSIear Cat.

|on refully
AL FPOPEERENENL fF AMRIRIADs sttt orci Bt Gty plasma
nzeitbezhes. The &talsh Hla&twe:lfs cﬁtlf:‘l:dnfalﬂ OdimiNask daXtiparigtilso contaéns a

spirat.jo di ssoci ation buffer an
AR PibER recdhizRl M ThE EAME spa ot e wal Gan be duahtitated by a
dp'eq;l ebmﬁ«dnmﬁ fortbhﬁlu@ drRligiidvd d2eVP @hler 51480 @RMPOdﬁtﬂﬂ@xﬁf The following
[l ected.into m conical centrifu t ube.

S%?Seasta J %‘H{’?l%?r eRcastremsBiAicBingey BcadeP lsvels lrowhqim:ells that
ekiiessShateteptolfle cel | pellet was carefully re-suspended

i nto_an approgrlate vol une of PBS (about 3m/plate).

The CEpHiectyels wrrshamssipd ﬁquacsmﬂglyéiw ensyrvoy homesdar tmngent

uasdickibonadaid) ' EsAL &
rrt;:elr ol @@dﬁéﬁﬁy aﬂﬁiﬁ@fil I a %r@rfgi o qg %ts 13 gently added to
e‘l*ﬁh/d)ﬁi‘l quellsévnlmweét r@dlaﬁd! gspaaheréméo:ﬁ Sigma Baif dlﬁbmatlon buffer and 3ml

of BRER] a&&é&% g:'c% ﬂ?;até) Eeflg \%gr%r ldeé Zé Q a&ﬁgwrﬁ agﬁgﬁlggog ll,?uspenslon was

Detectio
celiecied dipma 60mi leca}:enmlﬁllgcﬂaiﬁ:t Celisrvege ihias tent@uE@NG roof$ fediperature

re esh for.screenin nd cont ai ned
o0 s Bl Y G0l oSS o Specifed Bt SR copeigyplume
of FB&(abals§a‘y/pl‘atH) Cﬁretcem W8 Yhel ﬁ&rﬁ&l"ﬂsu@@ HefocA6B8¥r and additional
|I|zed The assay was

d
PR eF B 0 Sl P e ot i Snahules of o 5

pEpgnopri ate mells foll owed by addition of 50ul of PBSA
H12. 50m ofStlnuIatlon Buffer was

to mellg F+$ ﬁ%ﬁ ’s
addet b sandardieant Detepyignadyttr (coppsgingd nEaadiraat B2°1 cAMP (50 ul to
1 CAIDeaE®)BiRD vl $efaled aﬁpﬂﬁiﬁﬁﬁﬂeaﬂrﬁa&@@d%ﬁs gﬁ{hr{ge BraRlfbturer's

t ool capabl e of dispensing | of conpoun
ingfryctions. ApsayBuiferwss nrenaeadritesiafar @wemngnammntmed S OStirelulation

B@t@&, iu%egt%&%lpoﬁ%s(?yuﬁ %nzlijl assay concentratlon) and 50pl cells, Assay Buffer

was stored on ice until utilized. The assay was initiated by addition of 501 of cAMP standards
to appropriate wells followed by addition of 50ul of PBSA to wells H-11 and H12. 50pl of
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cells were then added to the wells and incubated for

60 mn at roomtenperature. | OOn of Detection M Xx
w@ovsassng tracer cAVP was then added to t he m&l/US2004/038339

Pl ates were then incubated additional 2 hours followed

by counting in a Wallac McroBeta scintillation

counter. Values of cAMP/well were then extrapol at ed

Stith@latich Bufen das sldded\mlnwns eDMISIOo(or mted@mchcﬂan@@mnomcish was
each assay plate. Cell. -

adrlgd boeacpptgpeﬁ@ wellsyiiog "splﬁt C“é’sﬁ'ﬁ P’/Eﬁ‘sliﬁﬂ?iﬁg PH °8m8%“é‘§1 solution,
with'§ fﬁ&lfaggﬁyv &?éef?@aﬁ% of TYR1 vRODdnfethd/AHdi 1001 tzrtSHBsay Yolunhe The

constitut actlvated by nmutating amno acid -
calle sieghitberb@Tled to. the weltshaad gricnloateshfornf Qi roass fegperafuse. 4A0u of

D{s%gt# ]lﬁ(lncl% t&%%a)g r'e was CHEP aagigd cﬁtﬁg%ﬂ? Pia mgl?ﬁilcubated

ase, decr e
addilﬁ)nlamll@clur@follsv%d%ymoﬁﬁhngtm aiWallabMitroBeta scmﬂﬂ@tlon counter Values of

ANVP | I | | f ithi
RGOt 5 b SR, 0y S5 g v

e&ﬁ\I}.{Esa Pladt)] i ndi cati on of constitutive activation of a

G | d t b
co-1 551%%@@ CRN onG oI S R SRSl ghiguled GPCR tht
%‘c‘tﬁé 5 ddtin¥Blidn &Q%Wﬁ]ﬁﬁ atidnoh. ISHR AGPEY donftivitivaly activated by
09

enous, constitutively active Gs coupl ed r ce tor% A
ymag aingragid residug 68 fire., ghanging a@alarl}q%l%“é'&‘uﬁ é?@blf due).

Gt %Lﬁ)‘f’éd Jg&g@)r Ea&@éc'te'a% | B ad%yl;q/é%:fase UHﬁnthGIreﬁﬁé idB@edde the level of

non-en nous Vversion of coupl ed receptor
cAMPspmdmuem cihipbrvo slakﬁe«'tss@@fnelﬁ pof thPtl%Me&é{ﬂal@eR& An gffective

tetc ngue 07 er | a I(EI% ‘\Qf‘g Hlreasd Elg)rg’duggai of AR &6 111@@541\?\£1tof tonstitutive

can used for screenin
attiviatibrz&f asﬂ‘modoulalwreoaxtdr cambeﬁq‘cemplnsxhedl by qeﬁ@rﬁ&@bna H&S@naﬁerabl}ﬁ

AR e SR spReBRgl sl

cERERONE actdgdsreatpléd reC@ltm) ath ‘senelEnbaser” withi asGilikeditarget GPCR

t%%%llggéb%mggvgy%ﬁﬂglggp c\fl\eﬁgﬁg gagoidlgﬁnﬁg%é&?s%qe]r%.ién of the Gi
t g ﬁ%@lﬁt& Nis @&M&@gmb vésion aﬂthagmgut S}PCW ib thenl ectremsdeeted with
e C

thecsigngl W@pqlcewggcli it E?eth]ﬁ %g%/eé]g ntgatt %1 g%em{l%We will utilize such
?&8?&&1 t0 @ff&dﬁb&? meh{te DA waaﬁ @QAMPfh@sal?ﬁm@d ttm@ ﬁﬁprb@h is

for eac tube are plate): tube A

ppaferplly aepdyy thﬁdj@‘pﬁgdegﬁﬁca[gmogqan@getﬁ cglgg(&gtj%?gamst 4}1 coupled
rééf ngtgm%t fffed tﬁ&t?ogat@ %&P@R R this apRbach il ded) anGhverse

CW vector wth mutated
ag iR of thI’élee‘-K@P.ﬂB wﬂrﬂspnem mchMj siggatpnd axy agoyist Wwill dspease the
%‘f{@”}‘f yee DVEM (Irvine Scientific, Irvine, CA); tube
P %e prepared by m xing 120m | i pof ectam ne
(G boa dBRoye, 2xl0f nRntogha celts/ welbwillbomitedrbdn deydwe, tRo reaction

A ol e AT R B Bl PR A i

p?é%afkam?ﬁ‘mxﬂiﬁ nglﬂ)mﬁ(éﬁbﬁﬁl feGeptce fu@figfeuted iatoalse mhmmahan cells, for a total
"transfection m xture". Plated macroglj al gé}im 5
otﬁéuwawe@ gmpﬂMYxm, PEMM w@awﬁy ¢ TR GFSHRym0623D); TSHR-

dé Xelyie €C ; bkbe B will
AR o 3T crtn AR DN AE BRI, KAHEECA) blbe B vi
bél'pf@a&ti baﬁfﬁlﬁg/dmm lip@hetarhina n@i’oe@BRbhmrﬂ: 3anlsemnited DMEM} Tubes A

be r enoyv y aspiration, ;ﬂb

B vt v bk ooy (Rl o eg Bchb ! oom
tg}ﬁpérﬁtﬁﬂél}‘&t R4 5Min. The admixture is referred to as the “transfection mixture”. Plated
macroglial cells will be washed with 1XPBS, followed by addition of 10ml serum free DMEM.

31



10

15

20

25

30

37C/ 5% CO2. After 24hr incubation, cells will then be
harvested and utilized for analysis. A Flash

web@seiesd Adenyl yl Cycl ase kit (New Engl and NupCEEHS2004/038339
Cat. No. SMPO04A) is designed for cell-based assays,
however, can be nodified for use with crude plasnma
nenbranes dependi ng on the need of the skilled

2 afl bBthe trankfetibh midurPvéll thembd ddsledid the cadlss fallowed by incubation for

scintillant coating which ntains a
ik 561 Cfoie Py it ol i s B i, fotlowed
b%ﬁlle |a§dlﬁ§i{‘oib.%ng $aDMHEM/ 6% Fepl Bodhé S8&tmcoapatilittherbefimubated at
i nd of radi oactive cAVP tracer to the cAWP

3’6’@’5%&‘@2 Afte24hs incehatinr cellsywillghaasbedapiested anghutigedsior frstysis.
the Rﬁ%ﬂ?ﬁ%ﬂtAdgx@l@@Eﬂ%sht 1An%\1\ﬁlci%af @aml SMPOO4A) i

cel | expres receptors. ransfected cel
desiigned e Cb]a'bmé asasaiysamwem prant bl ngodti e for/usk ot Ohlmrpéasma membranes

oFeb e PRSP RSP P B A Wt

c@fing kn&lloaidﬂiaed:oﬁtmneathxﬂib ahiitofly cebgsziiigt AMRe @hdgyA B gedendted in the

tion. of .Sigma cell dissaciation buff
G e eraBi ] A AR G oa Ok B o e M er o e
cRMPeintiB ffrﬁe toewRl aéreesaid biibEprowbd] fottipmpssutement dflchiveses in
coI | ected into @ 50mM conjcal centrifuge tube. Cells

B leyqhein Vﬂ@lec‘@ﬂf ek Xges Be FCPFt enper ature at 1, 100
rp m ﬁ“ﬁhst@%c@ﬁ blls ;\KIlileé:lﬁHes@@ hﬁ[ﬁ&);lﬂfaielyl thenty if(?LﬁmUhﬂs wifter transient
re-suspende into an appropriate volunme o
tramafycpiprtMydia wHkbecaratwlygpiratedpdhandaiscardrd: éemﬁ %ﬁsl’r%@‘é{ﬁfjbe gently
2BBTRG YR TR SE cé”lfé %lﬁﬁ%ﬂ By Qiléﬁll ﬁ%@aﬁoﬁx ﬁﬁﬂ@ﬂ&é&a lel\/cﬁssbﬂ@tlon buffer

appropri ate nunber of (w final volune of

apbdot of KB wilkdiel a)idedctsn\wh@!aém @&H%I‘é’ﬂ]ab?cplwét?é effithsplaig packthe cell
%@? 'xffﬂlrb% gs JE%d b als P@JmJafL?e'ﬁ 5&@'\6&)& BQuN théh EU centrifuged
u ]fl er |a

i on e prepare mai nt ai ned
aamomrtdamwuw at I, IGMQ)m%)nﬁlﬁamﬂilnp eell pellehwilk hecceredflly. feﬁ@@é%ded into

Buf f ld b
ag g?ﬁrgé ALV %ﬁﬂ? Ofgl?l‘:‘%@?cﬁﬁu ?I%%/ng%§ gh% ?éel}s%gﬁlfeﬁgggo&ﬁgd using a
hemammdex(aha aidifiorabPBS sadgeddo give e appioprijte angb&@ficells (with a

, Buf f.er .can be stored on ice until
f@ﬁ#‘fo%ed"fs%@ gé‘é@{ﬁllg'an be initiated by addition of
gom ggf«[ms@d&iﬁmfa& afiddetetsiof Buﬁ"&ﬁ(b@mrlis[aigel ;\t@ilddfsraée@ I[125\I\/3A%P (50 pi]
addi ti on of 50 PBSA wells n . Fi.ft
o 1 8 it I 16 PUap e p mABIthop & e cgise it dle
n%%hﬁ@t‘il?e‘i‘ s%ﬁﬁ&iﬁﬁg AskS Buffer Jivdd b9 grépabs fesshl et s&r@emng and contained
riate wells using a pin toal_ capabl e of

i isfulagion Byffer, émmsacoglmouw dAnMftehassey foRginirgiony gnd S0pl
&) g@&tyrlﬁtffep&nq}ce st%?éﬁMntl@eﬁInt&ﬁ’cﬂpz@&' Mthe A8y k&AW 1hfﬁht’éh by addition of

aséay volune. The cells will then be added to th
5@31 dfs AR stemtards de enprapoietealiafolloged by additieriePat QIrP@SA to wells H-

1 %(rﬂ{bg'f Fégg éﬁ?f@t Moﬁ Bﬁrfgg%rﬂe%gdédrtgﬁﬁ (Veﬁﬁlgaet‘ﬁ‘eél l:ompounds (e.g.

l'ates were then i ncubated
IESCHJ) ivtill baadded tdnapprcamhtelvsteﬂmdng)glpmmm capableiof dispanaing gl of

SSRGS LA AR o o
avday &b Kondedls weltkhen bdiddedbtadhe welss dmcubate or 60 min at room
o g?elugg Eme ; w{\/ﬁ‘ssar}{ GQ‘Z Lﬁiz;v@e d & be/ad@ho the well
B Rta kP eTep MR Sottaag st PAMESE Ao 880 the wells

mét@st Wéle @iéh nﬂﬂba&&i ltiondlloatoss falloveeddgnsintingdf 2 Hatlad DécroBeta
cells per wel| and were transfected

spingbationtcamtere Vraa Rl s A MBEel wilkigen by ?’%Wﬁ%e% ffgm a standard cAMP
ARG cbRaiABIWEIRE bALh Bsal PREel UC T ONS.
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A DNA/lipid mxture is prepared for each 6-well

transfection as follows: 260ng of plasm d DNA in | OOn
w@booBNEBner e gently mxed with 2m of |ipid i PCT/OX0049638339

DVEM (the 260ng of plasm d DNA consisted of 200ng of a

8XCRE- Luc reporter plasm d, 50ng of pCW conpri sing

endogenous receptor or non-endogenous receptor or pCW

al onRepoaterdBasex @ soiys: a:r@msllmoﬁpeg@ab (Cphsaeiater! I(GGPR!SS)r macroglial

P BT S o

usitd Bipofediabyne@ cagént (BRIYehe fatlowingebpatcatding tp monufaetprer instructions.

ety St S €5 BT AL b it

DN B 10018 FIRERYwEERH Iy otk anwittBI@f lipidn 1 @0 bADBEM (the 260ng of

pﬁﬁaﬁﬁﬁgﬁ?ﬁqﬁfﬁﬁ@gﬁaﬂﬁgﬁ33@595{3% ErnRBrR T Ayomprising

eﬁ»dofg@nouﬁ Bbphibs d}gloh@n&o@@noﬁé( %&@@CM@ ploh¢, @Rd v@ggt d¥%.GPRS
XCRE-Luc reporter was_ generate

exmfeﬁswé|p}?gn4%(&P€\§tlaP@%Né§08§Htf8&%%) 39 EXER RIIRG repbrter plasmid was
p?eé%;ﬁ ?J’v %ﬁlr §I&EP’§%W§ othihb IS}hﬁoﬁlh'g ik ?&t@&ﬁa@ﬁﬂﬁl promoter

asi ¢ vector (Pronega) at the
(Hihd1)at %ﬁﬂl[—ln&llﬂeue inohd mPgniAGasBOV eritar. (ClontBu]b)aElgb‘r(&mopr of cAMP

roomtenperature, [ipid. m xture i ‘
RO H60PT G DRERE DB Bratiei i Fabel Macufdores ees
TWRmAdsHed m&aﬁapﬁm\(@%?) ah@BlonROhitoRMENR W B-Ba1 4a8foF£Ehe Kpn-BglV
were added to each well after-a 4hr incubation in a

sié® [r¢sultiop inuthe 8x<ﬁ%ﬁtﬁagabfeporm aeqten Thads{Righyc reperter plasmid was
t ra (IA? ect e eta- éaﬁﬁt:o\gl?%? %%16\31"‘1 fg{él 82(?%"13— —é%}ggéﬁé’@{ \éeCtOI' with the

lﬂﬁéﬁs@@s&ie @Bﬁmb@ frﬂ:ﬁ@hd‘@GILElAmsic vettoDPdvheda) fabi Hipd BRBRmHI site.

red, after qne wash wi th PBS. Lu e. .act Vlt .
Frieine 40 mihd BRI OndhT OB FREFTHHE: B PR pipu e win 400
LY EMEMERE axd Kokl 6ﬁﬁ@&ﬁaﬂe§a)m&ﬁiré ﬁm dided@redfawtltned pl of DMEM with

instructions and read on a

10vediCsBues eddpide F??ﬁllwalé‘ftPWhéH&“P%’r?Pﬁ%% edhuedppipepr- The

f&l\%\lﬁ%@gg theAé?Ansfe%fée Eélﬁ;. S SRNdd GTERDQI WAl o m%&r 19% FCS.
det ect stinmulation depends on the known

Emf@ pBrhoyrs éﬁtered;w d@ﬁéwaré ehangpiopiRB I et OVEMcwiw! peaot red
e oér%e{%&sﬁl?v el EB? hgl?c?fg%?enztcﬂl/ %P\%}?re ARl SAERLS dh}‘lustntéqhé LucLite™

Cl s- Reporting 'System
ré;ﬁht-ﬂgeag asey kﬁ&taakan@delldwlﬁgmﬁ)ctmanmbtwcuomsl ané e¢hd on a 1450

follo rotqcol set forth vvith respect to

Mﬁ@%ﬁg?@ggpg gnd juminescenge cagyter t(ﬁpﬁl he components of

t he g@lGipomePhRsPlal &sdvifdsl ridepii ABeod bliergt Gq st1mu1at10n

dSAPI Luc, 80 ng pCW-receptor expression plasm ¢
PEDRg O SRRy P@R@imﬁ@ éfrpls&gg’gf} 10 SIS egftévdmon o

gﬁ&%@ Qg Aﬁ@erﬁ@tﬁﬁﬁ %e‘i@r&iﬁ&t@rck I‘é@h(ﬁkbﬂm |A@T-1 8ELReporting System

epends on the known property of - de end

@hﬁwhcxl Gatrdegwe ¢ 21 807&%@6%@%&1&?11%% éw Pé‘?t(’@)é g forth above with

SR, PR AL S3ROASpl BEHRE SrbibnbEH 1 PLATR Bhospht

previpitate wire #1Gegip AR -bigs &Q/ng PEMEGrecentqy| capressiqni p}¢spryd,|and 20 ng CMV-
A%’ COS7 cells. Cells are transfected with the

% sm d conponents of the system and the indicated ‘

expr §88L00 Rpparsenishag (G disogiaed dagpioskOmpmethod to detect Gq

non- end CR us

sitpyladion, B%( ow(néir?;%pg agﬁgﬁa @?g}t gho gh%l%beZ%gi cause the

RECHOA of n‘é@cdnlft&mf@ﬁwrﬂ edspdré fa‘&totmttlﬁduqiromnlsr ABPatlﬁTeteyt;TM SRF-

410 ng SRF-Luc, 80 ng pCW-receptor expressio asm.d
Iécheggrth System (Stratagene) can be utilized to assay)%gr (?q coupﬂ:d %Cthlty in, e.g.,
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CW- SEAP (secreted al kal i ne phosphat ase expression
pl asm d; al kal i ne phosphatase activity is neasured in

wo b@soedsa of transfected cells to control forPCT/US2004/038339

variations in transfection efficiency between sanpl es)

are conbined in a cal cium phosphate precipitate as per

the manufacturer's instructions. Half of the

%%70‘?'@@5 tCalle aregrapsfeci¢d withtihe plrasrbuitoedlpommts & ﬂwedyktemland ﬁle indicated

Pt Rl Enco iR neddif C fon b lnBe @A i
TAﬁItSfﬁOHOISTé‘II@ttsadtag@w{ﬁnﬁdgue@%%ﬁw@oﬁdh%ﬁo kesechu&iotiirer’s

AT AT A
O\MV FSIbﬁGEt @ecrétbdqalk@im% @h(ﬁbbhdtdtsafeklﬁtﬁssﬁﬂ%ldsﬁﬁﬂ ﬁﬁ(ﬁﬁﬁkﬁ@sphatase activity is
count e manu cturer

TRSEF o homedie ofeanPied el 1 GmaRbIy yestoms i goelapRpadiciency
bE’MeSﬂédnﬁ‘ﬂlé’s) B cofabmpdrnactafeaint nghété"ﬁreélpﬂtdi‘é 53Rl %aﬁﬁfacturer s

i nosi t ol 1145tr| phosphat e Accunul ati'on
11(sguctgg1§ Jaalkefdbe Pré‘ﬁ%‘f%eolﬁ §9uall@qlsgg)yteg} overd vellsdp p{ﬁﬁ-w@il ipdpte, kept on
thd @115 BCERMAN Bed RBHL LR PP USH AN st 5‘9{11:?@1@ Q%%%Jﬁl):ub%?eﬂ with a

be plated onto 24 well plates, usua
Seleqtfcgqqnmopnq Slellneragien hysed sndrrsssyed: fon hmefe@m dctivifyeebing@nLuclite™

IQ?()gaa(aﬁteHats #%@mﬁama@aﬁl qhw%ﬁé‘[fﬁ{qh% gf ﬁl%?)n and

serum ree
Iumlp@ercew aptinte (Wallgg asper ey oarfufaor SEMtwetions. Theadata can be analyzed

uﬁ% @r ‘ﬂpg‘d ﬁ{s%l&%a ééra@e}?a[%dSo%wd I e Eggt \?vldt LOB éS m30 Prgsn

n1te are Mﬁ

an d lkmcquulcw‘fZIZQ;'eoW 5-¢iqﬂzomézdtee(ﬂi’£ Amzmdatvwlmsdyf(aq-assomated
e cells. The cells

[ a arid
SRR 0 BEF afim Pl e PG RO CndechSorsol oBien Fienous) an
bt platet] roamsa%eml]l pjditesr,msi]laﬂy L6107 es1RMed (AfdusieRk aeaBerWht Be dptimized.

ool eafaet P e s R e 0 Bt Dograomsres
DMEMXN@&II anad i i oi@@hrhﬁle af 8 Nﬁéﬁﬁﬁe@ﬁmﬂlﬁelmhg %‘ﬁm&ﬁ?% gently

inositol-free/serumfree nedia (G B

%’&F&é&?‘ insphateg fop 1 53 @minabroast teppaspEue. skt o1 waslwémtha(hﬁml PBS and
400"@1 T8 t?efe@nédﬁﬁb’ Qﬂe@%ﬁh‘}ﬁe &lefe@ﬁﬁl ﬂécﬁ n‘%{ PBégatg é&eg%eﬂ% The

.On Day4 the cells are washed wt
cells a‘gﬁthgglgggbateédpw hzs apHIE PSPt mdrthqmghe transfection media is removed

31} ﬁl;ldée(alw% ﬁl%/v‘?’ f&%%fﬁgﬁwkedlao mM par gyl i ne 10

um c ori e or assay nmedi um and 50m of
10x Qetlandtheicells(kekheledwith THamyoansiolt BeitllgtheafieddWremoved and

o ESEL B NS AR AU e B i o
BRLpfs hidaiéwebith 6.29pCEeH HirphinobitdIKEt andMNANOsBERubadeBor 16-
H?%{I g A °rﬁs7 %ded/vvel I The solution is kept on ice

F 083t 879/ 3o6P2 ([ Ppy 4 deicells e washgd wéfh Qrint Pshand 0.45 ml of
as@a%l&hécﬁﬁrh 4@5&9&’ cc%%nﬁ@ m@ﬁtoﬁ-ﬁ@é’ Erifs Bre€ Rleglarig ?Axgﬁﬁfel 18%m

ysate I's then trans
hthlusnwh e}ﬁﬁaﬁ Q&rm of aﬁexmad@nmﬂ 564l of D:gkmrscmu thet) Itraﬁndl

c&}e&tly?ﬁl@gglggﬁég E)eeflh a;r h[ﬁensﬁclzul‘rl)t 68 ?cg 61\1/1? gﬁgga’ahe cells are then

sec an ase
wilsGad X8t Drﬁ)mmnﬁwammh;ar@eeﬂem Ebl(l siop s&%mMOH 18 mM Na-

Fir eS| er at
b 08 SV gty TS oot St oronls i i el
wei ysedhrdnien feuvBisae By 200 it ITisiPHce Sol@ndhtAM iR 98t (79 % HCL).
and of 5 ni M Na- bor at e/ 60mM Naf or mate. The i nosit ol

tri SosAGelsAnes rastes (e b mHepresdoritubes and lonl &fi al s
chldBforth Ml (125 is added/tube. The solution is vortexed for 15 sec and the upper

phase is applied to a Biorad AG1-X8™ anion exchange resin (100-200 mesh). Firstly, the resin
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scintillation cocktail with 2 ml of 0.1 Mform c acid/
1M amoni um formate. The col utmms are regenerated by

woer@hiosgsawni th 10 m of 0. Mform c aci d/ 3M amPeii/uf2004/038339

formate and rinsed twice with dd and stored at 4 Cin
water. Fluorometric Imaging Plate Reader (FLIPR) Assay

for the Measurenent of Intracellular Cal cium
iearehedtyith W%tﬁ‘ at Tdr2§ W/ VRaddt wt Of(mprqﬂlasmmtoaﬂe)d anicithp Gvmn. The

Casate o 431 S BB I5  po
formate. e"l“;heenpsg@l tmephosmﬂam e e@@ﬂhtlt@ﬂciﬁhﬂdﬁioﬁ&@]s cohBDieet () ml of

%B&@R}?‘%% R B oo s B e The cotumns ar

ganaiagedd)y Washing sathyl0 il @f 0.¢ M fatmyc acanMraﬁﬂﬁihﬁmedméreM rinsed

u F i ncubation buffer stock, 1

t("h%%‘%héﬁhcr “gﬁ?%%cﬁ"ft\l}ﬁ% A%67 m DVSO and 467 m
PI uo mﬁm«emaezbdm@ﬁag Bt RetdPr(BHEPR) HR3H 9&)#:4 pfe&lu)fe‘%ze%t ™
I?F% aZZ &l on _that can be stored at for a-

G arf 4 E"%ﬁ??c§”t&”‘i"ﬁu@1’fé‘§&ﬁpt%é?@ﬁﬂlﬁﬁmw pRERQMV (negative
czbmol Staplel e QRO Sos e.
H& ) 535 ARG g«;'chof@&@ﬁ’ﬂﬁlﬁ& ar@se\é%eﬁhm%foffb lysine

Freeate "Y.ﬁu PA@%SA?@“%P&C&H@OM% Q9d0) a Sr5eh\ees/ Felbwith hemplete

ABhrle SneANGh (T h
Fl uod- AM 2( 5 r]:?if\;ﬂp‘%%;lg%)(g}n ?lg’ub??’ %&t%gg‘éw %SI“WVMG) for assay
theppexidase dp peapare ﬁ@@ﬂm&wmlﬁ Broba, HELHPAL) iorubatioBBiEfeb$fock, 1 mg

a f
HeANH I 6 RSP R B ellangrg oo
tey gitte £ Hanestdck selngonihativenib@onil tih-20W0fork moagh Huwoif AN is a

ft 100 mM wash buffer. The plate is

ﬂrugreg‘fae%g%a\ﬁﬁ%téﬁcab? d%'ﬁ)at or at 37C/5% CO for 60 mn.
FLI PRa(uﬁuam camptindscard pragrretin Rtasl BufRe arie EBSNI. £6M Probenicid/20

granmed to add 50 m candi date conpound
n%\i%% H%@Cond and to record transient changes in
i Nt r A¢ eeltimesot agsal, Giuliiire ﬁ?ﬂﬁlﬁﬂk Ecﬁx}dv@ﬂ‘ grgf(:)l@ﬁe Musga\ﬁe @enyare loaded
or anaqt her seconds
Wi gP ALk TSR L St brobiicid uame 3k ORI HEPES complet

nRgiuni StpHRTA, lIMd:Lﬂ)h(tlthdt BEPCy 4% oﬁzhfﬁlo%fi w\@{)@eed T80 min.
i nstrynment software nornmalizes the fluorescent reading

to givel T@aélhwﬂc@@pom, e lag4- A&fbl@wbggorabufﬁee tsoempyedsndrthe cells are
vaRadixw 500 HIRRSERIHS. IR ervlfe%l' it P:ﬂ'hl%f) %g:vi@ ?1%{ Yhe plate is

further conprise om scuous
r“ifWP%?"l‘be%V@Ofm%hﬁﬁ%cmf%ﬁ@mm the foregoing

ProvipeR @nl %'dn%ﬁléaﬁﬁg?ﬁrgfﬁe{te RGABL $ho1d ?lf 8V1¥e€2 i/prg%a}nlmed to add

stably trans cte person o
50 1l eandidate compaingd on MOE wedoad antd 1 récordmpatisieyt dhbigged iSiaiacellular

tagqnj st acti vi
oAl QR GNRELT) Sk o PRERlcoRBmS e doghot b2 segonds.
Tat]abﬂmesaer&:e thaige cantseraakd waleyermineapsif AtdiWty using the FLIPR
ans cells.could be used, It 1s evident fromthe

SO TRELRpES -GS bweleH e liorHe Sapped sive smivalent niial

readivigadtizena. pr ovi des an |rrportant new neans for

pr ogﬁfl %g |b ctory In particular, the subject
i v em ments the cells comprising Target Receptor further comprise

promiscuous G alpha 15/16 or the chimeric Gg/Gi alpha unit.

Although the foregoing provides a FLIPR assay for agonist activity using stably
transfected cells, a person of ordinary skill in the art would readily be able to modify the assay
in order to characterize antagonist activity. Said person of ordinary skill in the art would also

readily appreciate that, alternatively, transiently transfected cells could be used.
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provi des a systemfor screening chem cal agent
libraries to find ol factory GPCR nodul ators. As such,

wao b@spstgect nmet hods and systens find use in aPUEHUS®DY038339
of different applications, including research, food
and fragrance inprovenment, and other applications.
Accordingly, the present invention represents a
significant contribution to the art.Table 1 OR51B2

RO gy e

IMPYGIT NP MR B fmﬁ%ﬁil@m}&y@l\m QB far @BdABiect invention

) NEE QES0RP BB D, VG, VAL o o,

s@ﬁN%'éu@Mﬁi&o@BMiﬁst@yﬁi‘a@u@ﬁB4én S B\ %l?catmns including

S B %%T?ar%%&%%p%% ASoRigly, thepresen

b BdrefREM N SEMERH QBiVIGEGLEB Wil BVGY2 (BIMLE
. QO6RD2 P23269 (ODEPG3 (BVGCS QBVGS1 (BVF22 Q8VHO?
035184 QOH346 P23274 QUEPGA BVGD6 (BVGH2 QBVF25
QBVHO8 QU6RDO QU6RD3 P23273 (OJKA6 QBVGD7 QBVGH3
BVF34 QBVHLO (QU6RCO QBNGFO P23266 QUGZK7 QBVGDS
QBVG73 QBVF36 QV20P1 Q15620 QBNGF1 P23271 QBNGY4
QBVGD9 QBVG74 BVF50 QU20P2 (BWZS84 QBNGF3 P23272
BNGCL BVG 0 (BVGS2 (BVF51 02306 QUGZM6 QBNGHS
P30955 QBNGC7 (BVGI5 QBVGS6 (BVF52 (02308 (63395
BNGH6 P70526 (QBNGCO QBVGL6 (BVGE4 (BVF53 (QOEQB4
BNOYL QBNGH7 62942 QB8NHO7 BVGL7 QBVGES (BVF54
QOEQB5 QBNG78 (BNGHS QBNGAL BVEV3 (BVGP4 (QBVGEG
BVF59 QUEB6 (BNGSS (BNGH9 (BNGQ8 (BVEV4 (BVGPS
BVGE7 QBVF60 QOEQB7 QBNGE (BNG 0 QBNGR2 (BVF70
BVGP6 (BVGES (BVF61 QOECBS (QBNGG7 (BNG 1 QBNGRS
QBVFC3 QBVGT5 BVGE9 QBVF65 QOQYO0 QBNGGS BNG 2
BNGR7 (BVFD8 BVGUO (BVGF1 BVF66 QOWJ91 QBNGE
BNG 3 (BNGR8 (BVFE3 (BVGWS BVGF2 (BVF67 013036
BNGHO QBNGJ2 (BNGRO QBVFT6 (BVGN (BVGF3 QBVF6S
057597 QBNGHL QBNGJ3 QBNGSO BVFT7 QBVGX0 (BVGF4
QBVF71 095222 (BNGH2 (BNGJ4 (BNGS1 (BVFT8 QBVGX2
QBVGF5 QBVF72 095007 QBNGVD BNGI5 QBNGS2 (QBVFTO
02072 QBVGF6 QBVF73 070269 QBVEYO (BNGJ6 QBNGS3
QWUS6 QOD3U9 BVGF7 QBVF74 070270 QBVF23 QBNGI7
BNGZ1 P58182 (OD4F9 (BVGF8 QBVF75 070271 QBVF62
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BNGI8 BNHI2 QVUGF7 QOEP55 QBVGF9 QBVF76 P23267

QBVF63 (BNGJ9 QBNH93 (BNHA7 QOEP67 QBVGA QBVF77
WE2BBNIBVF64 QBNGKO (BNHO4 QBVED6 QUEPF5 QB \MEXALUS2004/038339

QBVFC4 QBCOU2 QBVF78 QBNGKL QBNHAS (020Y8 QOEPF6
QBVGER BVFC5 BKAZ9 QBVFB3 (QBNGK2 QBVET9 Q020Y9
QUEPF7 BVGG? QBVFCY (BK501 QBVFB4 QBNGK3 QBVEUY
Q02020 QVEPF8 QBVGGS Qsﬁleg QBVFB5 QBNGK4
QBVEYS 095047 (OEPF9 (B8 VFDl QBNGD9 (BVFB6
NGK5 OBVEZ6 QOGZK3 QOEPGD QBVGH8 QBVFD2 QBNGE1L

ORS51 vrﬁfb?gi?% NGRBV GEVERB OO@S@EPGQSMBQWDB Q8VGU6

QIY SREB NESB1 108 VIV GBINGIE VG - 7Q8 PG BYL 7 SYBERCEQEBESIVE QSVGU7

. QOH2538 VPGV 3B NQYBY GBYF IS VEBINHEES BMFARSYFH B7 10§RESV1 Q8VGUS

os%z@gW@l&Ms@BVF@V@MG@V@MF l‘és@NlS 3BV %%@810 Q8VGX1

Q9H3430 GLHL 748V M: (B8 Neyg F Q8VGX5
9H34Q13@’Q789@9 RIF (R 708 gQ A gQgJﬂBz
Q9H3 950 86 (2 8 7 RTERHp QIHW3
20 F Vi 2 1 RBEBUVEVERE BV 9 QOIMI16

Q96 ' 91 Q8KBEY 1 SARHN0 035184
QOH3 V#?P@)’27 NCQ@E G&B‘Véi@Ge QB VEBIHE Q8B4 VBQEVIHHERG 2 Q96RDO

QISR szgn@svcmnmwmvc;m@qm\@azes RIYBHNHE TQEWBYIOP4 QI6RCY
Q8NGW6@@26Q9QZQ%ZBNGN2V®%F@\@NGX@8@%35 mMBSQwszo ,

QSNGEBVIP%N@?GO@SN@QZ V@V dBM5D4 8wzs4
QSNGEBNpZ£2768V KAQ Ié QIGZMS6
Q8NG@V%598N F V Q63395

Q8NG 343 93Q8N0Y1
Q8NG YT RR5399Q8NGT8
Q8NG 7@§§G ,:ng V QB@MWSYlQSNGSS

QSNGIE) 3235 @7mltgeweaquswr@mezamwwwwmmms
Q8NGIQB VOBYGRA5 13%/K8VFREV GBY/ G VRIS L Q8 0BAHA QIBRNE7 1Q8NGG7
QBNGI@VQQEGRBV@EJI@BBQ&V@S/F)@B @ééFLb 9Q8NGG8
QSNGIEB VGERGRB VRS IOV CHRv €BHI3 8 L268NGG9

QSNGIEBVERRGREV @P@VF GR?QSNGHO

QSNGISBY, 1§G VEy v ZQ8NGHI

Q8NG "4},:0@9 3QSNGH2
FIQ)SV

Q8NGJ 2093007  QSNGM9
Q8NG]J Q8NG QSVF Q8VGF6 Q8VF73 070269 Q8VEY0
Q8NGJ6 Q8NGS3 QIWUS6 Q9D3U9 Q8VGF7 Q8VF74 070270 Q8VF23
Q8NGJ7 Q8NGZI P58182  QUD4F9 QS8VGF8 QSVF75 070271 QSVF62
Q8NGJ8 Q8NH92 QIUGF7 QUEP55 QS8VGF9 QSVF76 P23267 QSVF63
QSNGJ9 Q8NH93 QSNHA7 QUEP67 Q8VGGO QSVF77 P23270  Q8VF64
QSNGKO Q8NH94 Q8VGY96 QIEPF5 Q8VGGl QSVFC4 Q8COU2 Q8VETS
QSNGK1 Q8NHAS Q920Y$8 QUEPF6 QSVGG2 QSVFC5S QSK4Z9 QSVFB3
Q8NGK2 Q8VET9 Q920Y9 QIEPF7 Q8VGG7 QS8VFCO Q8K501 Q8VFB4
Q8NGK3 Q8VEU7 Q920Z0 QYEPF8 Q8VGGS QSVFDO QSNGC5 Q8VFBS
Q8NGK4 Q8VEY8 095047 QUEPF9 Q8VGH7 QSVFDI QSNGDY QSVFB6
Q8NGKS Q8VEZ6 Q9GZK3 QYEPGO Q8VGHS Q8VFD2 QSNGE1 QS8VFD7
Q8NGK6 Q8VEZ7 076000 QIEPG5 Q8VGH9 QSVFD3 QSNGE2 Q8VEN2
Q8NGM7 Q8VF79 P58173 QIEPG6 Q8VGM3 QSVFGO QSNGMS Q8VEN3
Q8NH53 Q8VFAl 095371 Q9EPVI Q8VGM4 QSVFGlI QSNGN1 Q8VEN4
Q8NH55 Q8VFD9 Q9H210 QYGZKI Q8VGMS5 QSVFG5 QSNGQ2 QSVEN5
Q8NHS6 Q8VFE0 QI3607 QYGZK6 Q8VGM6 QSVFG6 QSNGT5 - Q8VGI5
Q8NH57 Q8VFEl 095006 Q9QW34 Q8VGM7 QSVFJ7 QSNGU2 Q8VGI6
Q8NH60 Q8VFE4 Q9H205 QIQW38 Q8VGMS QSVFIS QSNGWO Q8VG17
Q8NH61 Q8VFE5 QIGZK4 QIQZ17 Q8VGM9 QSVFJ9 QSNGW1 Q8VGS50
Q8NH63 QS8VFE6 095918 QIQZI8 QSVGNO QSVFKO QSNGW6 QS8VG5I
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QBVF27 BVGI7 (BNGB1 QOTSMB QOROK3 (QBVFL8 QBVF24

BVGO3 BVF28 BVGI8 (BNGB2 QOTU88 (QOROK4 QBVFL9
WABWEASIEBVGBY BVFZ7 (BVGI9 (BNGB3 QOTUS9 (QORPKBUS2004/038339

BVFMD BVF30 BVGCY BVAD1 QBVGKO (BNGB4 QOTU97
QQ6R09 BVFML BVF31 BVGDO (BVGL8 (BVGK1L (BNGB5
QOTUAO QU6R0O8 QBVFN7 (BVF33 (BVGDL (BVGL9 QBVGK2
BNG86 QOTUA4 095221 Qs\égq% VF82 BVGD2 BVGR2
BVCEK3 BN®7 Q15615 Q1 egvmg BVFB7 (BVGD3
BVER3 BVEK4 BNGH3 P58180 QBWZ92 (BVFP1 (BVFE7

QSNHEB VARV FBVR 15068 VGREQTBENGH @B IS 1 Q8 TBKZ 9 QBB Q8 VG52

Q8NH@V€89FQBV@%O@VC5Q5Q@)/G@W8@KXE]QM5Q8VG53

¢

QSNH@V VERVIK Q3 BRSSPI 8Q8V G54

Q8NH VA2 8@%&@“1}%@6 Q8VGS5
8

Q8TC 8

Q8VEB v@ﬁé(F 1598

QSVEWGEQSYF Q8

QS8VEWBVRISYFY9 E@@z@vcxm@vqwmm@m&wds5Q8VG70
Q8VEXB VIERY GRRVF()Y5 160 EQRR VERYGALS VIBNGRRSYBNGT 2 BMBB6 Q8 VGT1
QSVFcBS?@ﬁ&'c@VF%s@VF QR vERF QAR @BMGUB) S B GREQENENGT 6 Q8VGT5

QWF@ @VF S3vERYFI @@@és@yﬁ%@é@7 Q8VGT76
Q8VF 370 (RVERYFRIs &R ths RESD GEBRY1 QsvGso
Q8VF : RVERIO :” 98 'RG5Q 7 Q8VG89
QSVF & 3\'“‘{»‘ G oo QYL 2 RS Q8VG90
Q8VF N R T eoytalive ¢} )4 Q8VGO2
VRV e RO TBHY QRSB0 v DS EENE, 10THRALD Q8VGo3

Q8VFI38 CUBY GI8 VFESNGEV/F QO TUSEQQIRIBYGYQSTBRY Y QBG4 Q8VGB4
QSVFZBNGI¥ (I8 VRSNGEVFROTQBYF I9RIKEQARSQBEMBYSQEBHE2 Q8VGCY
Q8VGEB Ny JIBNGIINGER XIgo T8V FIFodRDYFURSVEREQASSVIBYGV’VGDO
Q8VG P QMY (IBNGN T%UO

N A E/Fg S@NEUESQ%@MQWGDl
Q8VG BICLY B Y9 Q8vGD2
Ay o S seR a1 Y9 .% i-.“: 10Q8vGD3
QG Cp38ig EQAS\; Q8T Q8VGD4

QSVGEBNGRY TN ENCHYF 508 FJ0 QBVGDS
i

QSVGEE NGQBY GENCRANGENGOS X FH4  QSVGE2
QSVG26 QSVGK7 QSNGSS Q8K4Z8 QOUGF6 Q8VFQS QSVFHS QSVGE3

Q8VG28 QSVGKS QSNGS6 Q8K500 077756 Q8VFQ6 QS8VFH6 Q8VHO9
Q8VG77 QS8VGKY9 QSNGS7 Q8NOY3 077757 Q8VFQ7 Q8VFH7 QIEQS9
Q8VG78 QSVGLO Q8NGSS Q8NGAS 077758 Q8VFQS QS8VFHS QIEQY0
Q8VG79 QS8VGP7 QSNGS9 Q8NGB1 Q95154 Q8VFQ9 QS8VFH9 QIEQY1
Q8VG84 QSVGR3 Q8NGTO Q8NGB2 P37067 Q8VFRO Q8VFI0 QIEQ92
Q8VG85 QSVGR4 Q8NGTI Q8NGB4 Q95155 Q8VFRI Q8VFIl QIEQY3
Q8VGA1 QSVGR5 QSNGT2 Q8NGB6 P37068 Q8VFR2 QSVFI2 QIEQ94
Q8VGU9 Q8VGR6 Q8NGT6 QSNGBS P37069 Q8VFR3 QSVFI3  QIEQY5
Q8VGVO Q8VGR7 Q8NGT7 Q8NGB9 P37070 Q8VFR4 Q8VFI4 QIEQ96
Q8VGV1 QSVGTO QSNGT8 Q8NGC2 P37071 Q8VFR5 Q8VFIS Q9EQY7
Q8VGV2 Q8VGTI Q8NGT9 Q8NGC6 P37072 Q8VFR6 QS8VFN6 Q9EQY8
Q8VGV3 Q8VGT2 Q8NGU4 Q8NGDO Q62943 QS8VFR7 QSVFPO QOEQ99
Q8VGV4 QSVGT3 QSNGVO Q8NGD1 Q62944 Q8VFRS QSVFP2 QOEQAO
Q8VGV5 Q920Y6 QSNGVI Q8NGD2 Q8C0S2 Q8VFRY QSVFUO QI9EQAI
Q8VGV6 Q920Y7 QSNGV4 Q8NGD3 QS8IVL3 Q8VFSO QSVFU1 Q9EQA2
Q8VGVS QOJHE2 Q8NGV5 QS8NGD4 QSIXE7 Q8VFS7 QS8VFU2 QI9EQA3
Q8VGVY QUQW35 QSNGW7 QSNGD5 QSNOY5 QSVFS8 QSVFU5 QYEQA4
Q8VGWO QITQX4 Q8NGX! QSNGD6 Q8N127 Q8VFS9 QSVFY9 QUBQAS
QSVGW1 QYTSNO QSNGX2 QS8NGES Q8NI146 QSVFTO QS8VFZ0 QOEQA6
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QBVGNS QOTU92 BNGZ5 BNG 6 QBNGC3 BVFU7 (BVFZ9
QQEQB0 QBVGX3 QOTU93 QBNGZ9 (BNGJ1 QBNGCA QBVFV2
WEBWEBTIIEPEQBL QBVGX4 QOTU94 QBNHOO QBNGL6 QBNEBEIUS2004/038339
BVFV3 BVR9 QUEQB2 QBVGX6 QOTU95 (QBNHO1 QBNGL7
BNGE9 QBVFV4 QBVG33 (UEQB3 BVGX7 QOTU99 QBNHO2
BNGL8 BNGF4 BVFV5 (BVGA5 QUEQB4 BVGX8 QOTUAL
QBNHO4 QBNGL9 (QBNGF5 Qsl\@_@le V&6 QOEQB5 QBVGX9
QQTUA2 BNH16 QBNGWD (B VFV7 BVG64 QOEQB6
QBVGYOD (OTUA3 QBNHO5 VFV8 QBVGC2
QSVGUREQRTUGH \VGYINGYT UASN &HM&%&G\@S%M%WW QOEQA7
Q8VGEBV@SIURS EQBSNGBYGBNQFY UASNEBNHAQ SUBNENIQEBIMEG3 QIEQAS
Q8VGRBVINTTU8 V@N@EQQBNWG\GSW@JA@SWNHCSQWO QYEQA9
ng(}%N B VFY N@?;/G@%%RL@N@MBYB%@WA%@MQ& Q9EQBO

Q8VG NEENVB QS%VQEYGQ@GW QYEQBI
Q8VG g YPV3s 8 toyg %%@W QIEQB2
QSVGEEY, QNG 08 %ﬁ QUEQB3
QSVGEANGIITES SNARA ) D8 QYEQB4
Q8VGES VQY UZENCRENEA/ GRENGEH2 68 SRR Nﬁ43Q 0 QUEQBS
QSVGES VT U8V ASNHBNGRENGNGZR8 RGBT 8 358V (49 QOEQB6

Q8VGEB N@sﬂrL@VFQBNHBNGQBWMBGGZEMWO 9Q838®§2/4 Q9EQB7
QgVG@ NF@QWEN@WMW%@W@@W%@WW QIEQBS

Q8vGe XQ318 W8I 3)sQGMBY 7QEBECE4 QIEQG!
Q8VG 6 81@@5)(128@7\‘{&1 1Q@d’3ﬁ§3 Q9ERU6
Q8VG Fl QSBYL QoQw36
Q8VG 40 Q ggﬁgqmms

Q8VG V@(@z ves V QS 7GZ§8 Q 4 Q8NG79
QSVG@N@\W2@VFQ§V€E’VGQ$ HAQSKE 7Q8¥E44 QBNGI2
Q8VGEBVEXW26RB mvmpmm4msmmsnwm G2 QSNGE0
Q8VGZB VREA268 VEXSVEBNGERNEBN COQSSEPGRIBIHBEQEBEUIN 1 Q8NGRI
QgVG@N%'élﬁBVF VEBMEXES Ws@vmam&m()@m Q8NGR6
QsVG@V V@X’F GBNEP)IRBVWBOBQEIERY0 QSNGV6

QRVGER N VE F8 S@EEY%W%@M@‘l QSNGV7
Q8VG, Q 4 Q8NGZ3
y =72
QSVGER N 7 42 QSNHOS

Q8VGZE\EOG)4 NG%V X/Gtﬁg Q Q8NHO09
Q8VGZ7 060404 Q8VF18 QSVETO Q8 GN3 Q8VFX4 Q8VGU5 QSNH14

Q8VGZS P30954 QSVF37 Q8VET4 QSNGN4 QSVFX5 Q8VGWS QSNH44
QSVGZ9 Q62007 QS8VF44 QSVEX0 QSNGN5 QS8VFZ3 Q924H8 QSNHB7Y
QSVHO0 Q8CG22 Q8VF69 QSVEX1 QSNGN6 Q8VG00 QIEPGL QSNHBS
QSVHOI QS8NGA5 QSVFS0 Q8VEX3 QSNGN7 Q8VG02 QIEPG2 QSNHCS
QSVH02 QSNGAG QS8VF81 Q8VEX7 QSNGP2 Q8VGO3 QIEPVO Q8NHC6
QSVH03 QSNGE3 Q8VFS7 Q8VEYS Q8NGP3 Q8VG04 QIH206 QBVETS
Q8VHO4 QSNGES QSVF88 QSVEZlI QSNGP4 Q8VG05 QIQWU6 QSVET?
QSVHO5 QSNGF6 QSVF89 QS8VEZ2 Q8NGP6 Q8VG06 QIOZIVO QSVEXS5
QSVHO6 QSNGI7 QSVF92 QSVEZ3 QSNGPS Q8VGO7 P34987  QS8VEXG6
Q8VHIl QSNGM4 QS8VFA2 Q8VF10 Q8NGP9 Q8VG08 Q15622 Q8VF04
QSVHI2Z QSNGQ4 QSVFA3 Q8VFIl QSNGQO Q8VG09 076100 Q8VFI16
Q8VHI3 QSNGX3 Q8VFA4 Q8VF2l QSNGQl Q8VGIl 014581  Q8VF32
QSVH14 QSNGX5 QSVFA5 Q8VF29 Q8NGQ5 Q8VGI3 076099  Q8VF35
QS8VHI5 QSNGX6 QS8VFA6 Q8VF38 QSNGQ6 Q8VG20 060412 Q8VF42
Q8VH16 QSNGY0 Q8VFA7 Q8VF39 QSNGR3 Q8VG30 P23268  Q8VF43
Q8VH17 QSNGY! QSVFA8 Q8VF40 QSNGR4 Q8VG35 P23265  Q8VF93
Q8VHIS QSNHI9 QS8VFA9 Q8VF4l QSNGZ2 Q8VG36. Q95157 Q8VFBS
QSVH19 Q8SNH36 QS8VFB2 Q8VF45 QSNHI0O Q8VG37 Q8N133  Q8VFBY
QSVH20 QSNH74 Q8VFCl Q8VF46 QSNHI8 Q8VG38 Q8NG95 Q8VFCO
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BVHL1 BNGW BVFA2 QBVF10 QBNGP9 (BVGADS QL5622
BVF04 QBVHL2 (BNGQY (BVFA3 BVF1l (BNGQ) (QBVAD9
WOIBS099E8VF16 (BVHI3 (BNGX3 QBVFA4 (BVF21 (QBNEILUS2004/038339

BVGL1 014581 BVF32 QBVHL4 QBNGX5 CBVFA5 (QBVF29

BNG QBVGL3 076099 QBVF35 QBVHL5 (BNGX6 (QBVFAG

BVF38 BNGQB (BVG20 060412 BVF42 (BVHLE6 QBNGYO

BVFA7 QBVF39 (BNGR3 QB?\/&% P2 268 BVF43 QBVHL7

BNGY1 (BVFAS (BVF40 (B I P23265 QBVF93

BVH18 OBNHL9 (BVFA9 (QBVF41 QBNGzz BVE6 . P5157
Q8VHB VFESNHEYHIH VERIRH3GS BNFBZ)SNEMB4 5Q€BMML0 QRBIG8 7 QSVFES
QngNngV@MFB&%\WW@@NWQS@MEQQWMG C@Nﬂ% Q8VFE9
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ol figeddicing @R ERpresAGIEdssetiREoniphisingdusibMmoted BpE¥PIyaike® ko a nucleic acid
cassette conprising a pronoter operably linked to a

encqfiies wiid olfetery SRR i 2 seacersdiel edt Brytrapek into a
un gxgc.:flgl!a ning {aﬁi c]:ellI lﬂldgli &g)l(altmﬁg gm%'l@fo?kﬁkﬁ&u?r%ﬁsaﬁf&l&’actory GPCR,

- con I'ONS Sul roduction o
ol fiapiodiye SRCRfaciery FRCRICE sald ol factory GPCR 2. The
met hod of claim, wherein said macroglial cell is a
myel i n-producing cell. . The nethod of claim, wherein

2. Sal AHIBCLOH lait eﬂ lwﬁe§e1 Isa?ﬁgmﬁkfgelaﬁgﬂggg?@ﬁlhtﬂrs ng cell.

ol factory ens ea claim
wherei n said macr ogI [ aI ceI I |s a primary Schwann

ceII t ho cl ai erein. said cell is .
an i el Qggl%im orpiy SaRhoro@ i pRLisag g oligodendriti
or%ﬁ%ﬁ&!eﬂ%&%ﬁﬁ@céﬁ'd ol factory GPCR is detectabl e at
g- surface. 7. A nmethod of screening for an
olfactory nodul at or, conprising: producing an

HRETRIA s R S N N R

coupl ed to a G protein; contacting said cell with a
candi date agent; and assessing the effect of said
5. candibganath aiginl, arhesein wdtcylleﬁanslmr@prtﬂhzafétr@pgwgmll
wherei n a candi date agent that nodul ates an activity
of said olfactory GPCR is an ol factory nodul ator. 8. A
6. et @ mdthareRAaiing wWirkeid sild dlthetbsr GRERAR detkétalsle @t the cell
GPCR, conprising: producing said ol factory GPCR in a
Su?fﬁﬁ:ﬂfogl ial cell according to the nmethod of

7. A method of screening for an olfactory modulator, comprising:
producing an olfactory GPCR in a macroglial cell according to the method of
claim 1, wherein said olfactory GPCR is coupled to a G protein;
contacting said cell with a candidate agent; and
assessing the effect of said candidate agent on an activity of said olfactory GPCR,
wherein a candidate agent that modulates an activity of said olfactory GPCR is an

olfactory modulator.

8. A method of screening for a modulator of an olfactory GPCR, comprising:
producing said olfactory GPCR in a macroglial cell according to the method of

claim 1, wherein said olfactory GPCR is coupled to a G protein;
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claim1, wherein said olfactory GPCR is coupled to a G

protein;contacting said cell wth a candi date agent;
wapesaswessi ng the effect of said candi dat e ageet/UsSI004088339

activity of said olfactory GPCR, wherein a candi date

agent that nodul ates an activity of said olfactory

GPCR is a nodul ator of said olfactory GPCR 9. The

nmet had, of cl a 7 or claj.m8 lerein said agent is a
sna:}?;ntg?tgégiﬁa&d %ﬁ%@%?ggndi@te %eg’r?gﬁ hod of claim7 or

cl aiafeSsingvnRreffiett Tahid cAgiahte lafertdnQd Aeaity of sald§lfactory GPCR
met hod of claim7 or claim@8, wherein said contacting

i s cierdied cendidgte agens thet eodnletes an aativityovirsaisiqd fictary GPCR is a
1.0k . The nmethod of claim7 or claim
m%f,&?avt\ﬂjegrfg%ln Osl,%thR%gu ator is selected fromthe group
consi sting of agonist, partial agonist, inverse
agoni st, and antagoni st. 13. The method of claim7_ or
9. ¢l ailhe soethgeeiglaims horrlaigsd sdhegen said pgeny it smal organic molecule.
measurenent of the [evel of GITPgS binding. 14. The
met hod of claim7 or claim@8, wherein said assessing
10i s tThe megiod dfelamasor dawnd, wierdiheaitl ageit ivin edarestond
nmessenger selected fromthe group of cyclic AW
(cAMP), cyclic GW (c@w), inositol 1,4,5-triphosphate
11( TPShe bR rHIeer & clhiR $wheAdf 58 28ntadtthg 838 MRIIPH the
of claim 14, wherein sald second nessenger 1s CAMP.
presenceAf adnhwd agbnistoafdbnolfiaptdryIGRCR.i gand of an ol factory
GPCR, conprising: producing said olfactory GPCR in a
macroglial cell according to the nethod of claim1,;
12contrae hiefthdsoFicthiMl f GCdlahys, Sfelditkail nibduBieh 1§ 8¢18cta®@fbhy the
and assessing the binding of said candidate agent to
gragiyi congistingafgggnisromtialzagonise inersengonist, ahd pntagenist.
wherein said candi date agent is | abeled. 18. A nethod
of screening for a ligand of an ol factory GPCR,
13.confrhe giefthd qITchici stalsial 8] wllebeis b4d MssehREy isth@ugh the
macroglial cell according.to the nethod of claim1,
meagienentiohghedsyd ob GTRyS HiNAIPCR with a candi date agent
in the presence of a |abeled known |igand of the
ol factory GPCR; and assessing the binding of said
141 ab@he chekdvef claigahat addint 8) evieldimesdid aysesIEs tdapkethe a
decrease .i.n biqdin% of said | abeled known |igand_ in_.
[

mepireent of thedeygl of 3 Secopd messsenger selpstrd fram itheggroup pfeyclic AMP

. o L
RSSO SRRt pRin, ol gRpghal b1 Sl SRR D),
anchQellt.at or, conprising: producing a plurality of

di fferent olfactory GPCRs according to the met hod of
claim1, wherein each of said olfactory GPCRs is

15.cough@thettRddf laith AU ivflerein said second messenger is cAMP.

el

16. A method of screening for a ligand of an olfactory GPCR, comprising:
producing said olfactory GPCR in a macroglial cell according to the method of
claim 1; .
contacting said olfactory GPCR with a candidate agent; and
assessing the binding of said candidate agent to said olfactory GPCR.
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identifying a set of different ol factory GPCRs t hat
are activated by a first agent, wherein said first
W@ o@an51984 a known ol factory nodul at or; cont actPemyUSAD4038339
set of GPCRs with a second agent; and assessing an
effect of said second agent on an activity of said
ol factory GPCRs, wherein a second agent that nodul ates

one Qr e aid set of.different, GP

17 e B, OF afom | thckag i RGP ag fpGelea
nmodul at or.© 20. The nethod of claim 19, wherein said
set conprises three or nore GPCRs. 2 . A macrogli al

18cel |1A owthediofisergering érartigand of amolfacsory GRCR, eomyuisingy an

ol factory GPCR.,.22. i} . conpri sing.,;a nmacrogl j.al

cel POSipeFaphiry QECR o BRrhg i fo ArciREaRge ¥ method of
cldfRGR 23. The kit of claim22, further conprising

instructions for producing said ol factory GPCR using

sai dontaetirgsaidpliassory GRAR wathpeaandidatsfagpridn the gresegeant a

0 LAt epest.in I conpri si ng:
la‘tg:egeﬁ]%{lg’@hnﬂggag@ggﬁlgloéfa%opﬁGgégl?ar%l ity of macrogli al

cel lassepsingtheibigding pf saidlabélyd Rhowh figidesttthe bifaté9'GPCR;

GPCRs according to the method of claim1, wherein each
whereis idgerspsede bardnasriory lakelebimvayligaaddn thegmeteapnof st
oo ERE SR LM S ELariRiele Beh 6 { R hPbudify GpCR.

pre-determ ned set of olfactory GPCRs indicates the

presence of said odgrant in said,sanple. 25, A nethod
Pof d’efr@%imf Agregning ?cr{@@ PREY M ulaior. SeBIPaKing:

co \ ;

P e ey GRSl i p e pthod of
claginf I3 sthereyn GRERY said obiackorygGP GRS frecomplekddol a ét pitenm 1,

G FRE Bl LBEL S G T SR e
w@&ﬁé&g? gigst%%ﬂt\@h kBSWR YISO RstRAASL ; Wherein said
| | .

[ " conprises the set of different ol factory
GPCRentaetingsaidset BgGPE&smﬁwamonct&enmed met hod of

Che re60an HLEHR: B Bl rroA B o B w3aRH i Btirory o,
Pl urvHekdiy a @écontifageit@hat ntddakises ohé or Mige BRURRbLIRhAidBYOS different

one of clainms 24 to 26, wherein said plurality of

GRGRg mogdwlaigd by dlep Bestagsnbisanolfpctefy mefyplatorwher ei n each
address of said array contains macroglial cells
produci ng a single reconbinant ol factory GPCR 28. The

20mret Moe ndthad éf olaiRi’19, whhereih shid sdt dokiptiRksahiel o hiod® GPERs.
assessed using a lightemtting

21. A macroglial cell comprising a recombinant nucleic acid encoding an olfactory

GPCR.
22, Akit comprising:

a macroglial cell; and

a nucleic acid encoding an olfactory GPCR.
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reporter of GPCR activation.

WO 2005/051984 PCT/US2004/038339

23.  Thekit of claim 22, further comprising instructions for producing said olfactory
GPCR using said macroglial cell.

24. A method of identifying an odorant of ‘interest in a sample, comprising:
contacting a sample with a plurality of macroglial cells producing a plurality of
different olfactory GPCRs according to the method of claim 1, wherein each of said
olfactory GPCRs is coupled to a G protein; and
assessing activation of said olfactory GPCRs for the presence of said odorant;
wherein activation of a pre-determined set of olfactory GPCRs indicates the

presence of said odorant in said sample.

25. A method of determining a “fingerprint” of an odorant, comprising:

contacting a sample with a plurality of macroglial cells producing a plurality of
different olfactory GPCRs according to the method of claim 1, wherein each of said
olfactory GPCRs is coupled to a G protein; and V

assessing activation of said olfactory GPCRs for activation by said odorant;

wherein said “ﬁng)erprint” comprises the set of different olfactory GPCRs

activated by the odorant.

26.  The method of claim 25, wherein said contacting is carried out in the presence of

a known agonist of one or more of the plurality of olfactory GPCRs.
27.  The method of any one of claims 24 to 26, wherein said plurality of cells is an
addressable array of cells, wherein each address of said array contains macroglial cells

producing a single recombinant olfactory GPCR.

28.  The method of claim 27, wherein said GPCR activation is assessed using a light-

emitting reporter of GPCR activation.

44



