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| NVENTI ON The present invention is directed, in part, to nucleic acid

nol ecul es wpeediged novel Drosophila nel anogaster G protei npERYRoRG002
receptors (DmGPCRs), novel pol ypeptides, and assays for screening
conpounds that bind to GPCR and/or nodul ate the activity of GPCR 10
BACKGROUND OF THE | NVENTI ON Humans and othker life forns are conprised of
living cells. Among the nechanisns through which the cells of an organi sm
communi cate with ﬁg{:@ﬂgh and &ﬁ_ aln information and stimuli fromtheir
environment is th EHILACRRQIEINLQUPLED REGERTORS, NVELELE AGIDSe
cell surface. Many such r%ﬁﬁtmﬁ@ﬁgﬁﬁﬂfﬁﬁ%{ﬂﬂ? Ahpecharacteri zed,
and sonetines classified into major receptor superfam FI es based on
structural notifs and signal transduction features. Such famlies include

but ar t limted t i - i h I t :
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The receptors are a tra or translating an extracel? ul ar
si gnal i nt o DraSophilaehélanagusieh (proteagecmpledrresyptors OmMGRECRY) cnovet pelppeptides,

receptors (i.e., GP farm a vast, superfam f || surface receptors
Which are i 2bseRt 10 StreBgBROTHPRSS P o8 udfr modb i e iy O
carboxy- tegpaewl intracellular domain, and a serpentine structure that
passes through the cell nenbrane seven tines. Hence, such receptors are

sonetindg also referred to BACKLEROUND ORTHIRINYENTIONM receptors.
These seven tran nbr ang g}omfxi n%) define thrgg Frﬁx.traCﬁl I‘s‘%ﬂ%r bi);ops and
three intracel | ulFaPRensGRg otfer Ligfors ate qogarised afiivips cally BBXAF- t erni nal
domai ns. TheneRhhhiss tHrobg whieh ithddtHs OF ak BahREPRInmuiiRN® witH &R other and
recogni zing and binding one or nore extracellular binding partners (e.g.,

| i gands), wiebtatminfermationtand sémuli|from thsrenyisermentisthiongh cellimembrang riceptay
q e . i nd
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neur opeps i deharadbrizad, and Sothétirnéssclassified Gatointtg6r, rebédsuperfamilizs basedaomd even
photons. Not surprisingly, GPCRs are inportant in the norpal (and sonetines

the 21 APR stpetubmptitsanshsienatiansduetiontsapiresy Such families include (but are not
limited to) ligand-gated ion channel receptors, voltage-dependent ion channel receptors,
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receptor tyrosine kinases, receptor protein tyrosine phosphatases, and G protein-coupled
receptors. The receptors are a first essential link for translating an extracellular signal into
20 a. cellular physiological response.

G protein-coupled receptors (i.e., GPCRs) form a vast superfamily of cell surface
receptors which are characterized by an amino-terminal extracellular domain, a carboxy-
terminal intracellular domain, and a serpentine structure that passes through the cell
membrane seven times. Hence, such receptors are sometimes also referred to as seven

25 transmembrane (7TM) receptors. These seven transmembrane domains define three
extracellular loops and three intracellular loops, in addition to the amino- and carboxy-
terminal domains. The extracellular portions of the receptor have a role in recognizing and
binding one or more extracellular binding partners (e.g., ligands), whereas the intracellular
portions have a role in recognizing and communicating with downstream effector

30 molecules.

The GPCRs bind a variety of ligands including calcium ions, hormones,
chemokines, neuropepti.des, neurotransmitters, nucleotides, lipids, odorants, and even

photons. Not surprisingly, GPCRs are important in the normal (and sometimes the



aberrant) function of many cell types. See generally Strosberg, Eur. J.

Bi ochem, 1991, 196, 1-10 and Bohmet al., BiochemJ., 1997, 322, 1128R 2004
When a specific ligand binds to its corresponding receptor, the |igand
typically woongiedses the receptor to activate a specific heghRbe/bdves i C
guani ne nucl eoti de-bi nding regulatory protein (G protein) that 1s coupled
to 5 the intracellular portion or region of the receptor. The G protein, in
turn, transmts a signal to an effector nmdtecule within the cell by either
stimulating or inhibiting the activity of that effector nolecule. These
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tissues or cell types that are thenselves aé-%tractlve target's
t her apeut i c bindieg profile,and ikrasaiiblescfbictartsiystemat t er cat egory of receptors

I ncl ude receptors, 25 ex SS N i ne.cells, . which can be targeted to
ei ther inhibit afl SRR %@”86‘&‘&8&) G pgpteiye ?ﬁj%mtﬂﬁdﬂ ?%‘HBW%&%“%
fight pashogeRee celfBiEtheirdRdiréREEH] RUCH réepfoRs B Gkt tive RRgdls firth&hpdtiler

neural organs and tissues, which are likely targets in the treatnment of
schi zophr enixdervgeben dor example py petivating enantageniziog kuch meeeptersogprmbeptors

di sorders. Thi.s.| : . is al f ul ker f
dont | Tyi ngPavip & Xsln HERLRR IR SRR S Ron S R oBBRHES Ik BuBR | |
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alimted nunber of G protei,n receptors fromthe central nervous system
(CNS) are kmtmr{wée, roles ya diseasgipathegenssise.gr. seBrA-chempking receptont thatact pait
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promi se as targets nti I'n"a varie
therapeutic intervention even in the absence of knowledge of the natural ligand of the

receptor. Other receptors are attractive targets for therapeutic intervention by virtue of
their expression pattern in tissues or cell types that are themselves attractive targets for
therapeutic intervention. Examples of this latter category of receptors include receptors
25 expressed in immune cells, which can be targeted to either inhibit autoimmune responses
or to enhance immune responses to fight pathogens or cancer; and receptors expressed in
the brain or other neural organs and tissues, which are likely targets in the treatment of
schizophrenia, depression, bipolar disease, or other neurological disorders. This latter
category of receptor is also useful as a marker for identifying and/or purifying (e.g., via
30 fluorescence-activated cell sorting) cellular subtypes that express the receptor.
Unfortunately, only a limited number of G protein receptors from the central nervous
system (CNS) are known. Thus, a need exists for G protein-coupled receptors that have



ani mal s, including humans. Insects are recogni zed as major pests in
agriculture and in human donestic environnents. Insects also parasitize

ani mal s and humans, being denoted as ectoparasites 5 in such cased,! APR 2004
causi ng nyPseBibes and nortality. Insects al so serve as vecroOTASsdomizhe
transm ssion of viral and parasitic diseases to plants, animls and humans.
Thus, there is a continuing and conpelling need to di scover new net hods
for controlling insect populations and f&r repelling and/or killing

pat hogeni c or pestiferous species. One way to control insect populations
by Killing isdenhdéntified iang shove promise as tatgetsUighthictapentieintdrvaitioniio alvargy afent s,
denoted as insectjcjdes, that are selectively toxic to insects and

pot ent i al | yarsmplsy including husmangt es. Currently, insecticides have enor mous
value for the co f dgﬁ%%? m&{,ﬁ Abf dbineéti!
products, incl ud%%&%:?%pggé n ?f/ge@?%&faglﬁ)nsect I Cl gléﬁsiqgre also wused in
human donesérvironirienat ilogests afsorpardsitize animals are¥ hunsans, being denateshaspstaparagitesnel |

as insects that are danmegi ng Qr anpoying to humans, includin L.ngi ng or
bi ting | 1 clreseh FAcosABRBMOTIGLK ABLERERTY| fusete P set tasas R /Bt 180, moue
value for { RS \ira indpRASAE iRBacR to flichieakin Sl 2he fushanss CThublhere is 2

ect opar asi t€s mal s and pets, including fleas, lice, ticks,
mtes and bédntinginklandzomipelliegeesd tadiscover navemethatls farsentroling arseet i ci de are
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272, 1002-1010; Birgul et at., EMBO J. 1999, 118’ 589‘21-59%%; Torfs et al.,
J.  Neur ochused i boman Aomesticsituations, forthe ¢onirobpt lapmand pardsnpesfs a%?”&ﬁﬁf/s.
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activity. Al
20 insecticides that have novel mechanisms of action.

Examples of insect GPCRs that have neuropeptide ligands are known (Li, et al.,
EMBO Journal, 1991, 10, 3221-3229; Li, et al., J. Biol. Chem. 1992, 267, 9-12; Monnier,
et al., J. Biol. Chem., 1992, 267, 1298-1302; Vanden Broeck, et al,, Int. Rev. Cytology,
1996, 164, 189-268; Guerrero, Peptides, 1997, 18, 1-5; Hauser, et al., J. Biol. Chem.,
25 1997, 272, 1002-1010; Birgul et al.,, EMBO J. 1999, 18, 5892-5900; Torfs et al., J.
Neurochem. 2000, 74, 2182-2189; and Hauser et al. Biochem. Biophys. Res. Comm. 1998,
249, 822-828), though none has yet been publicly reported as having been exploited for

insecticide discovery.
A large family of peptides generally 4-12 amino acids in length typically found in
30  invertebrate animals (e.g. insects) is a class of neuropeptides known as FMRFamide
related peptides (i.c., FaRPs). The prototypical FMRFamide peptides are so named

because of the “FMRF” consensus amino acid sequence at their C-termini, consisting




neurotransmtters and neuronodul ators (including neuropeptides) have been
shown to function as |igands for receptors, to date there has beed IR 2004
identification of a FaRP 5 neuropeptide as a ligand of a GPCR The

al | at ost atwo®at@san i nportant group of insect neurohor noONEBCTUSGN200I2I Ng
diverse functions including the synthesis of juvenile hornmones known to
play a central role in nmetanorphosis and reproduction in various insect
species. The very first Drosophila all at st atin,

Ser - Arg- Pro-Tyr-Ser-Phe-G y-Leu-NH (i.e., drost at i n-3), was 10 isol ated

f r om Dr osoplgeheralie afi(FRY)(MLOELREF ONHR. a@ﬂnqurd'ﬂwtiﬁmstheﬂe mol&ades afBinvolved
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Val - G u- Ar gnlifotbhaniies ek fimddifatdrd (Rsihaineted)
Pro-Val - Tyr l‘lAsr? Pbe- G y- Leu- NH2 (drost:gttl n- 2 )g edlopeptfdks) have been shown to

Ser - Ar g- Pr o{ifiytioSes llghmiscﬂoyrdgeptoml\mzda(tﬁthwﬂms beemddo wenotification of a FaRP

Thr - Thr - Ar g- Pr o- G .n: Pr o-.Phe- -Gy-Leu-NHZ (drostatin-4) 15 .. (Lenz
et al., B oLAMAEPEREIDS fslgaﬂgé’ 2000, 273, 1126-1131). The first
Drosophi la  al atmtaﬁhtoﬁtahEQ%taﬁﬁm R b iiseBl mﬁ&h&ﬁmabs ccﬁi&%nﬁigom to
be functionally activated drostatin-3 via G/ Go pat hways (Birgul

al ., EMBO 1td3gse fnecncsvagmcl 0P yhe sa(nﬂwe&@nfnuvgm@mm@nabmwtq maaaarsamtcﬁdt atin

i ophys, - fRekSic i Ristinkosp o S5 ARt RGERA K B React SRES) ThR oy Bsp "
(accessi on tﬂ&os odhile 320 3tain ie-Arg Pro-Tit-SeePhe-GVLeu-NK2 (i8] 0drstagh-3),acast 0

the first 0SO0 hlla allatostatin receptor. However, to date no functi onal

act i vat #®n éﬁfOl fromgrosaphila head sxirscss (izguist ah, ThaoMBQIT., 929,481 $89Q-59005
f |
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functi onal cts gestive enzyne re ease
simlarity &‘@ut[bt@sogﬂrlammtsannaplamia KgsTyri Aladihg-Glydl @cMN$ 20(drdstatin- B, jeve
encodi ng two sul fakinins (also called drosulfakinins

o s Bl LB 2SR e L
DSKIl [d ﬁ-ﬂ' gﬁeéﬁp —Eﬁer g{ﬁﬂﬁg -Len-
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in Drossoph (Lmznﬁe Iah,nB@ahtmrB(ondhmBles Cc(mm1 200@1273 Nd%dslal)a nkies fixsDRgsophila
342-347; N CBO| s et 30 al

Cterm nal RURPEAEH iSRS aips Eiroed BNBIETG AL 408 fho iR 1 b Borbe b eohiraedfy e

<SEQ I'D NO gidiéatin-3 9ial GEWo pathway’ (Birkuisetbf. eﬁmmj lgdenty, 5R92L5900)Y. A sédond
insects that are widely separated in evol utlonarg terms. The 21 APR 2004 WD

01/ 31005 - 5ppeEtiveBrosopbie laigstsfetmacpt@met DA 8ps bgsagecenslysdened(Eenz et

I ncluding th T e
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"acti veagor gacceNasHNBNAB2 33326 R Eodek forlajseein thiatis spemgly eelsted ab eei firkt v,
Drosophila allatostatin receptor. However, to date no functional activation of DARII by

allatostatins has been reported.
‘The sulfakinins are a family of insect Tyr-sulfated neuropeptides. They show
sequence and functional (myotropic effects, stimulation of digestive enzyme release)

25  similarity to the vertebrate peptides gastrin and cholecystokinin. A gene encoding two
sulfakinins (also called drosulfakinins), DSKI [Phe-Asp-Asp-Tyr(SO3H)-Gly-His-Met-
Arg-Phe-amide] <SEQ ID NO: 160> and DSKII [Gly-Gly-Asp-Asp-Gln-Phe-Asp-Asp-
Tyr(SO3H)-Gly-His-Met-Arg-Phe-amide] <SEQ ID NO: 161>, has been identified in
Drosophila melanogaster (Nichols, (Mol. Cell Neuroscience, 1992, 3, 342-347; Nichols et

30  al., J. Biol. Chem. 1988, 263, 12167-12170). The C-terminal heptapeptide sequence, Asp-
Tyr(SO3H)-Gly-His-Met-Arg-Phe-amide <SEQ ID NO: 162>, is identical in all sulfakinin
identified so far from insects that are widely separated in evolutionary terms. The




bi ol ogy and action, Menn, Kelly & Massler, Eds., 1991, pp. 194-214
Anerican Chemcal 5 Society, Washington, D.C.). To our know edge, ZM&%@@"
no receptaors for insect sulfakinins have been identified. SUMWARY OF THE

| NVENTI ON WRE151WSent i nvention invol ves the surprising di REHES028802n0vel
pol ypeptides in 10 Drosophila nel anogaster, designated herein DMGPCRs
(Drosophil a nel anogaster G Protein- Couplgg Receptors), which exhibit
varyi ng degrees of honol ogy to other neuropeptide GPCRs. The present

i nvention provi de388§? s .encodi ng these heret.ofgre unknown G

pr ot ei n- couPPEErYaR 1ep{2REP DG, IRding thepresrass atiths yulfated Tynes:

i bodi _ | : it . . .
ol ypept | de SRR RLEER indel B ERENBMLIO rerbEisRanctMEl SPAECERo B s,
DGPCRs  nmay mybtrppie “actie ase'a(Nakkyar &nifolnan) in Inssct Bieargpeptiddsncheagstngt i ng
Sear oh Tor piousy o e, KHIS 8 MisyeraRep o FOUoRPr 1952 14, samefgan ihegiica
si gnal i ng bgodigw WPRRI ,U?C.?.OFd"&fr KaBeMdge, 1861 AT ﬂffoﬁﬁlﬁ'egﬁﬁxgﬁﬁgﬁl iins

i nvention are al'so useful "'in the search for human honol ogs

neur opepy i dbave beed idemtifiedch may | ead to eventual treatnent reginens.
Exenpl ary di seases, and conditions, anenable to such treatnent include,
but are not limted to, infections, such as viral infections caused by

H V-1 or HI V-2, pain; cancerssUMBMKRY OF FHY BCVENTIONOL ensi on,
hypertensi on, diabetes, obesity, atherosclerosis, thronbosis, stroke, renal

failure, i nflamkhe prasentinantion givelves thersumrsingdisenvienueinavekpolypeptidesiind

psychot it apd neuwrol ogical .25 .di. - ' nXi chi z eni a,
e g
dyski nesi asProtififCouipldduRédepots) whichl egidbis ®aigingldugh s of hBmOYopdte Gther anong
ot hers. These and gt her aspects of the jnvention are described below In
one enbodi naswropeptide GRIZH i e Rspssnt ingention prevides ganes pucsdinsshesoheretefore
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purifiedTand’i sol'ated pol ypeptides conprisin the conplete am no ‘aci d
sequences sPmGRER$atethgngefubimbe search for ngvelgigents that pan modify@nd/ogconted, 22,

or 24, fou 0 _Tahle 4 bel ow. These .am no.aci d sequMenges e duced from
ol ymucl oot Paibe R stk alibe¥l ndiGRERAN AR et U DRAGHERS oE ey
13, 15, 17, inbertPon até alsbrusefdl infthel Sehrdhfor Bithén Hom6lopeimhicH ind péuropdptides Rndas

used herein in singular formis intended to_enconpass each of the ten
ani no af d Whishanapelsadiasnsniva] Geptment pgimens. Exemplary diseases, and conditions,

amenable to such treatment include, but are not limited to, infections, such as viral

infections caused by HIV-1 or HIV.2, pain; cancers, Parkinson’s disease, hypotension,
hypertension, diabetes, obesity, atherosclerosis, thrombosis, stroke, renal failure,
inflammation, rheumatoid arthritis, autoimmune disorders, and psychotic and neurological
25  disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe
mental retardation and dyskinesias, such as Huntington’s disease or Tourette’s Syndrome,
among others. These and other aspects of the invention are described below.
In one embodiment, the invention provides purified and isolated DmGPCR
polypeptides comprising thf; amino acid sequence set forth in any of SEQ ID NOs: 2, 4, 6,
30 8,10,12, 14, 16, 18, 20, 22, or 24, or a fragment thereof comprising an epitope specific to
the DmGPCR. By “epitope specific to” is meant a portion of the mePCR receptor that

is recognizable by an antibody that is specific for the DmGPCR , as defined in detail




encoded by the respective polynucl eoti de sequences. Although the sequences
provi ded are particul ar drosophila sequences, the invention is initg}Rd?@Uﬁ to
include within its scope other allelic variants and other vertebrate forns
of to DmW@RAIPS wi | | be appreciated that extracel lul ar empdcDps®/29002
particularly useful for generating and screening for antibodi es and ot her
bi ndi ng conpounds that bind to receptors such as DMGPCR Thus, in another
preferred enbodi nent, the invention pr0\/'i6des a purified and isol ated

pol ypeptide conprising at | east one extracellular domain 15 (e.g., the
N-term nal kslewa®stfermed emblodinientscromprise phrified andhiselataiqiotypeptides compirisings)  of

extracel | il 2 CORBIGRT ik s Scaubicet REhr T SERD BO5PAI 6, o1k afrida 618,
purified angb,i220bed4doudPiny IR 4 B8low0 MHesS Aot ISRt des RIPEIHuSE] g&fned

fromthe group consjisting of the N-termnal extracellular domain o
DnGPCR, t r aprdimusinotide seauentessengeding DpaRPCRASEQ BXNOw: é) 3,8, 4 9,11dop3, 15, 17,

connect g 152nPeRbrane BRI Eoghw B ek b e i i f sioevier
regi on of forigCteried 16 bSdodiifass EhePithe 1o Ghhind i’&&‘%éﬁu%né@éxbﬂpﬁﬁéﬁ béleRUS

portions of the native receptor. However, it wll so be appreciated that
know edge omepded byiboarsnsetive privnugiobide seausaessences as provi ded herein

ot Tve: pr ot o n Mot HEbRAAHIBRE {dBarflrORbsontils GANMH B Enidly
i sol ated pielintendedao tinclade ithig.its sehpdothgenelic vafiivis and othbcidrebENformaf or

conbi nat i ons tgﬁgeof , Whet her single- or double-stranded) that conprise a
nucl eotide Q@ﬁ? e encoding the am no acid sequence of the pol ypeptides

of the inventiony w58 JpRlotd Gﬂtéxﬂﬁ&lﬁﬁﬁtzﬁﬁgﬁ%yEmftigﬁlaﬂg?%éﬂ?m ly

expressing the receptor and al so for detec expr essi on recept or
in cells (egeperatingiang sédeerihg for antibodies arak other nding compbunds\thatibilidztat | on

assays. Such ol ynycl eqt i o are useful_in th esi of antisense
and ot her orpiolp Suc ﬁeﬁﬂ?ﬂ’e‘%‘-i ﬁ?‘?%ﬁ?%ﬁf?’ﬁﬁ@g"&#‘%’ LSHEN %082
suppr essi Oprg¥ided'® periRéE aRd ROl gIlfFepitld CorApiteihg meg% Qﬁé J];xu@eﬁm&sa@maiﬁr an

animal ; for therapeutic purposes; ‘or to provide a node or di seases or
condi t i16ns (elgarthe Netermingl extracalhdar domaibecParofthp thres iextmacebplac lobps)aifl y

excl uded fr definidi,on.of .no ucl eati des .of the.invention are.entire
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pol ynucl eotdoiaih 8 DaiGPCRAsRighly sikferrol. adspisrofepredas aparifiéd ant isSlated! D NGs:
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occurring DrAbReREde GRMRRTEES 2 HmGPLR fngrgny selestad &om tharonpronsistng,ehbe
pol ynucl eoty4&minal extracellular domain of DmGPCR, transmembrane domains of DmGPCR, an

20 extracellular loop connecting transmembrane domains of DmGPCR, an intracellular loop

connecting transmembrane domains of DmGPCR, the C-terminal cytoplasmic region of

DmGPCR, and fusions thereof. Such fragments may be continuous portions of the native

receptor. However, it will also be appreciated that knowledge of the DmGPCR gene and

protein sequences as provided herein permits recombining of various domains that are not
25  contiguous in the native protein.

In another embodiment, the invention provides purified and isolated
polynucleotides (e.g., cDNA, genomic DNA, synthetic DNA, RNA, or combinations
thereof, w.hether single- or double-stranded) that comprise a nucleotide sequence encoding
the amino acid sequence of the polypeptides of the invention. Such polynucleotides are

30 useful for recombinantly expressing the receptor and also for detecting expression of the

receptor in cells (e.g., using Northern hybridization and in situ hybridization assays. Such

polynuclectides also are useful in the design of antisense and other molecules for the




sequences exi st that al so encode the DnGPCR havi ng the sequence set- fgﬂ{amﬂ
in any of SEQID NGs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, or 224 é)
t he wel | -known degeneracy 10 of the universal genetic code. The invention
al so prowygisfeegurified and isol ated pol ynucl eoti de conprecIiugpoas0e2

nucl eoti de sequence that encodes a manmal i an pol ypepti de, wherein the

pol ynucl eotide hybridizes to a pol ynucl eoti de having the sequence set
forth in any of SEQID NOs: 1, 3, 5, 7,-b, 11, 13, 15, 17, 19, 21, or 23
or the non-coding strand conplenentary thereto, under 15 the follow ng
hybri di zat isgppressisti éf ta8 expressioryfDinGPLR inoacdluredk@llha tissieaor ahx@imal; for
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I nvention e€s vectors conprising a” polynucleotide of the invention.
Such vect ofpplyiiRlestads bf theinyentidroare snyieiifolited, nohgecqmltipant drEw Fhiemosemeost

cells to create useful quantitjes thereof. In prefecrre [ i the
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or transi e%ﬁﬂ%ﬂcﬁ ?’Hsﬁfhﬁﬁ?ﬁﬂc@%&?a%g?%(ﬁp{sﬁgﬁﬁﬁgﬁ gegﬁé%('lre Sg?/g’?fﬁg? gg)c’né is't he d
I nventi on. THaGs 2?@8,];'8, 18UEH 18086, 16820, 226124t fto thd well-dmpwn dygangrachie

pol ynucl eotidés and al'so for expressing the DnGPCR pol ypeptide or fragnent
t her eof10 3oofdhe uniwersiygenkc gasleynucl eotide. In still another rel ated

enbodi nent, the jnvention provi f ' ide dIiprishg a

pol ypepti de (or %‘&Hﬁﬁo"tiﬁs@r ’89@:@8@?@?&%‘1 ltﬂgﬁg?g shgl]‘%térovm ng a host
cel | 21 APR,R0Q4ia¥E: fhbheedl Bafertcdés SSOamaARIAR poypaitidewheminghe polynigieetide
nutrient mediumand 1solating the pol Xge tide or \ﬁ/@r.i ant hg_ﬁ@g@fN LOMy t he
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will be apprgee t, Inbf-2b#iAP Strarfl il meRtatytherets; uhddrt y
assays, theé)’gﬁgf Z‘ﬁ:‘gr iegl’all-"rétl) ’glfgﬁf?ngﬁmiegll\t;gl ve ?sol ati on]ﬂof cell menbranes
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applications a nore conplete_ i ation . b r.ef er.abl . her
enbodi ment | the. () PERIABHIGEBY T RS 400 Bt PRt L spion cdhbrisind 5Pl
DGPCR of the in b ' Aoy b-Sapdescri bed in greater
detail bel o™ ﬁegale/?@?fp%@g?% lg)zggérrxyr?gg?gaetd’ t hat anti bodi es that can be

gener at ed from pg)wshingdetimes foa 30 manetep cavhi 20 6816/ ingwaAshisd AN FOIMATIINE o

literature and that are capable of fortuitously
0.1% SSC, 1% SDS.

20 In a related embodiment, the invention provides vectors comprising a
polynucleotide of the invention. Such vectors are useful, e.g., for amplifying the
polynucleotides in host cells to create useful quantities thereof. In preferred embodiments,
the vector is an expression vector wherein the polynucleotide of the invention is
operatively linked to a polynucleotide comprising an expression control sequence. Such

25  vectors are useful for recombinant production of polypeptides of the invention.

In another related embodiment, the invention provides host cells that are
transformed or transfected (stably or transiently) with polynucleotides of the invention or
vectors of the invention. As stated above, such host cells are useful for amplifying the
polynucleotides and also for expressing the DmGPCR polypeptide or fragment thereof

30 encoded by the polynucleotide.
In still another related embodiment, the invention provides a methed for producing

a DIGPCR polypeptide (or fragment thereof) comprising the steps of growing a host cell




10 cross-reacting with DhGPCR (e.g., due to the fortuitous existenc€ ﬁH [ﬁ
simlar epitope in both polypeptides) are considered "cross-reacth VAPR 200k
anti bodi es. Such cross-reactive antibodies are not antibodies that are
"speci fi c'woor310EPCR. The determ nation of whether an antrdIocsooizseo2
specific for DMGPCR or is cross-reactive wi th another known receptor is
made using any of several assays, such as Western blotting assays, that are
wel | 15 known in the art. For identifying3ells that express DnGPCR and

al so for nodulating DrmGPCR-1igand binding activity, antibodies that

speci fi cal | yf thernventioa in & xttrizaemediuar anddpolatinpethe polypeptide@@GRriantehegreof fomed.
In one preferreq variation, the inventiqn provides nongcl onal antibodies.
Hybr i donas Mﬂﬁ%ﬁe&% e&ﬁﬁ%&ﬁﬁﬁﬁeéﬁbﬁmﬁm%ﬁcﬁ%Bt"élud?e t he
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i ndi cat i onsisolationamudyhiavolve isoldtionf celhmembvanes containinpthe pslypemtidd enibesided
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ot bodibe. HETah TP, S USRI ATOR SOZBIALS FPEUPE By oI | ser o

i sol ated from anipuiiBdothe eAbolREHR! HE YnveRERPHoVIdRE an aftibodyltBatds SREARSTki ON
conprising an antibody fraction of an antisera that has beén resuspended

in wat er or theDmGRGRof ¥ inxention. cAptibodyrapecibeity tsrdesentbed [im geratdr|detanidietew.

rel ated enbgpdi nent he ,,nventi on ovi des.an,apti -4 di ot ypi ant i body
Coeal £ 1ot ortover it chifig'nd kR rh SRl 2B e Bf “eeperated from balypeplides, o
anti bodi es gRPhadpreabadiy vedn/ddstmbdd iathd Mefnkre Afi Bt dRBapsSe of briliusian be
i sol ated chemi call'y or by reconbi nant techni ques. Such donai ns_are useful

DNGPCR B! ndtiegs-rasciang with RIAGRER| (P, dugriel thel fapuiteys axistenst of p SUNMAEPItAPSHIT

anot her - enb B eeeBfifte) 3% boh Bk Bt Res ot BB Bl s dittye " =1
i nvention pagibodes ate et anfibpdiesiharasPspesifitt for DGRERt Thé detefmhinaidh speci fi c

anti body, wherein the fragnent and_the pol ypeptide bind to the DnGPCR By
way of non- Mhgther apantibedy iy specificdor RIGRGR, AT 15508SJEL Y6 W BEHOIRFEXIPWR:  are
singl e chai ' ' sﬁ.({)kdantq_;q% t ' ' @hﬁfk .k Jal pe
of the inve?ﬁclg@h}%ﬁgh%zunp S| ior?gﬁ%%)]nz%%yg{gﬁgpg%%teegﬂ) es, ﬂsiﬁ, thal &2 9P
pol ynuci®ot knesn imtheartt iRoo ileatifyifg tdils that\eeptessoDMGRER hnd alsb farméodulatidgt ed

with, e.g.,. a roaceutically. gcceptabl e carrier. The .inventjon,also

bt v des e DRRECRSEHEH bidik 1oy ETibpaieh waf ipficalin Do P 55 SARIBIE, 1

i nvention pgﬂygﬁéqﬁ-@emwprgﬁ%ati ng ligand binding of a DMGPCR 10
conprising the step of contacting the DnGPCR with an anti body specific for

t he DNGPCR, undelin opspiefarmedyanakensithe inMentiontpreddes prapionah antihagdegst or . -
Hybridomas that produce such antibodies also are intended as aspects of the invention. In
20  yet another variation, the invention provides a humanized antibedy. Humanized
antibodies are useful for in vivo therapeutic indications.

In another variation, the invention provides a cell-free composition comprising
polyclonal antibodies, wherein at least one of the antibodies is an antibody of the invention
specific for DmGPCR. Antisera isolated from an animal is an cxemplaxy composition, as

25  is a composition comprising an antibody fraction of an antisera that has been resuspended
in water or in another diluent, excipient, or carrier.

In still another related embodiment, the invention provides an anti-idiotypic
antibody specific for an antibody that is specific for DmGPCR.

It is well known that antibodies contain relatively small antigen binding domains

30 that can be isolated chemically or by recombinant techniques. Such domains are useful

DmGPCR binding molecules themselves, and also may be reintroduced into human

antibodies, or fused to toxins or other polypeptides. Thus, in still another embodiment, the




Manmal i an honol ogs of DnGPCRs that are expressed in the brain provide an

I ndi cation that aberrant DMGPCR signaling activity nay correl ate Vil tARR clbié
or nore neurological or psychol ogical disorders. The invention also

provi des awoeuBemsfor treating 15 a neurol ogi cal or psychi gtgT/osodizeme der
conprising the step of admnistering to a mammal in need of such treatnent
an anount of an antibody-I|ike polypeptide of the invention that is
sufficient to nodulate |igand binding to #-DnGPCR i n neurons of the mamal .
Manmal i an honol ogs of DMGPCR may al so be expressed in other tissues,
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conposition conprising a CR wi th 'a conpound suspected of binding
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iatiop, th ' ' |l 25 ] '
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e.g., by using a | abel ed conpound, or may be neasured indirectly by several
t echni ques, phamuacertical]y #eeeptablepmier r acel | ul ar signal i ng of DnGPCR i nduced
by the conpound L. L ' : L i o)
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steps of: (a) <contacting a DnGPCR bi ndi arfner and, a conpqQsition
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activity are useful as agonists in disease states or conditions

char act é§i z amebplogiealior peychratrioispder eqmprising e step 9f admimgienng o 3 magmal in
charact oyl zamen 08 f i R bl
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treat di seaggffikiens toinodulate Kgand birdaistoG I GPOR inzrdrdng of teamaimual. DVGPCR
signaling. In addition DmGPC _nodul ators .in gener

|, . L | .
pol ynucl eot Mrmmalisn hemologsof dmaGPERamakasq e °’§Hﬁesg?‘%1’g§‘raf§§‘\fl\rliettss‘é§‘: HV%‘?UC h

di seases or Gofiflitkd f'Bancreas (and particularly pancreatic islet tissue), pituitary, skeletal muscle,
20  adipose tissue, liver, and thyroid.

l The invention also provides assays to identify compounds that bind a DmGPCR.
One such assay comprises the steps of: (a) contacting a composition comprising a
DmGPCR with a compound suspected of binding DmGPCR; and (b) measuring binding
between the compound and DmGPCR. In one variation, the composition comprises a cell

25  expressing DmGPCR on its surface. In another variation, isolated DmGPCR or ceil
membranes comprising DINGPCR are employed. The binding may be measured directly,
e.g., by using a labeled compound, or may be measured indirectly by several techniques,
including measuring intracellular signaling of DmGPCR induced by the compound (or
measuring changes in the level of DmGPCR signaling).

30 The invention also provides a method for identifying a modulator of binding
between a DmGPCR and a DmGPCR binding partner, comprising the steps of: (a)
contacting a DmGPCR binding partner and a composition comprising a DmGPCR in the




I n anot her aspect, the invention provides nethods for treating a di sease or
abnormal condition by administering to a patient in need of such trleffnftit
a substance that 15 nodul ates the activity or expression of a pol ypeptide
sel ect ed fwom/Btoesgroup consisting of SEQ ID NGs: 2, 4, 6,pudddnot?, 14,
16, -18, 20, 22, or 24. In another aspect, the invention features nethods
for detection of a polypeptide in a sanple as a diagnostic tool for

di seases or disorders, wherein the methodl@onprises the steps of. (a)
contacting the sanple with a nucleic acid probe which hybridizes under 20
hybri di zat i presemgand dwtizi dbsemee of @ patative neidolasori compeugd:t(b) égedingdfinding
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preferred enbodi nents. Qf t.he inventi t he.di sease is selected fromthe
gr oup c%nsF%‘PPﬁgE 8 g‘l‘?_@%ﬁﬁ%%‘i’f@ggﬁ%{’u%v ‘?@?t&r'art hritis, _
art her oscl er osi s prRGPERVIAMAR pather® HALEFmuIBfeARAGPCR St vatyland itful Aug6mEdi al
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for treatnment of .disarders or. di ferab LE ts
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activity of the polypeptides 21 APR 2004 WO 01/31005 PCT/ US00/ 29002
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condi tions %ﬁgﬁﬁg&g%{]gﬁ% ﬂtz}%g?elk%?@gp?aﬁfpgl%ng%%ﬁcggﬁ 9 t t1d[é¥h,2d': ¢ géeﬁgs I n
t he p&esencm diialgmisEeraﬁayﬁfcﬁ'isﬂcladi'sehsanmmﬂhbns.Under stringent Eygri gi zation
5 conditions on i y conpl epentary nuc) ei c .acj d sequence ridize.
Preferably, such)f“é'éﬁ’q}B‘Frt"ﬁsB’?%’ F BYEREOTHRION ?E’ﬁ}_f%ﬁ(}%‘fu%ﬁ'f‘géi‘ﬁf_ 1¥s havi ng
1 or 2 m sngh E8ffai itRin I?}pac}lﬁoﬁr ibhdrfHiQH pRHEMGR hEALSE sush HRa@el b khSca kit

defi ned supra. e seas€s _ detection of genes in a sanple could
be di agmpst impduladsitbieactilityansspressiompi T polyperitidie selected foDNhegroMmpeonRYRE PE

amplified ip_a | sQn, to.n I ll\S~~ By 5anplification" is meant
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preferably include central nervous system and netabolic diseases. The test
sanpl es  susampleas rehiagngsticiop! (o disepsies BT digordersy wheret themeethpd emmprises &nt i on

i ncl ude, for e, |5. i id. . 9

bi ol agi cal  PeEH O () FoplaB g e SaBpIdliih Snhole i ohE Hifertiiiint undls, |

vary based agbridigatiisayay conditions tde nokeléie atidaargeetegiveh afracpdlipgeptide selected
from the group consisting of SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, or 24, sai
probe comprising the nucleic acid sequence encoding the polypeptide, fragments thereof,

and the complements of the sequences and fragments; and (b) detecting the presence or
amount of the probe:target region hybrid as an indication of the disease.

25 In preferred embodiments of the invention, the disease is selected from the group
consisting of metabolic disorders, rheumatoid arthritis, artherosclerosis, autoimmune
disorders, organ transplantation, myocardial infarction, cardiomyopathies, stroke, renal
failure, oxidative stress-related neurodegenerative disorders and cancer.

Substances useful for treatment of disorders or diseases preferably show positive

30 results in one or more in vitro assays for an activity corresponding to treatment of the

disease or disorder in question. Substances that modulate the activity of the polypeptides




nature of the tissues, cells or extracts to be assayed. Methods for - p |
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method utilrze 0 Additional features and variations of tHfd/V3ffeM0Zon
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the present invention as a e andvas ar und  hose

10 skilled pnefdritlﬂymdlude @ymﬂmvwsdystm and esktitlieidiseased. Uhel eistinmsles N t he
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enbrace those wherein only portions o resul ting vvere pro lced by
chemi cal nedgssribegymetheds wilhvary bgsedrin the assayp fiormeat,they détectidnymdtbod and thguous

portion of t pr, str ure I onol t he case .of .prat.eins,
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structural part of a bionolecule that contri but es to a known or suspected

function of sample Biabifompatible wighdie methed utilizedo- extensive with regions or
portiong thereof 5 440 RhTEardRY afth %&:hﬂy%g ?ﬁlre%\?cnﬁoﬁ’ Wit 'bg gp;?iren% to those skilled

in the art from the entirety of this application, including the detailed description, and all
such features are intended as aspects of the invention. Likewise, features of the invention
described herein can be re-combined into additional embodiments that also are intended as
aspects of the invention, irrespective of whether the combination of features is specifically

25  mentioned above as an aspect or embodiment of the invention. Also, only such limitations
which are described herein as critical to the invention should be viewed as such; variations
of the invention lacking limitations which have not been described herein as critical are
intended as aspects of the invention.

30 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
The present invention provides, inter alia, isolated and purified polynucleotides

that encode D. melanogaster G protein coupled receptor (DmGPCR) or a portion thereof,




20 bi onolecule that is distinct froma particular region, in additjon to
all or part of that region . Exanples of GPCR protein domains inclj hé%q, 1Bt
are not limted to, the extracellular (i.e., Ntermnal), transmenbrane
and cytopleMmB1I@s. e., C-termnal) domains, which are co- eB@CBELHSOIN29002i t h
| i ke-nanmed regi ons of GPCRs; each of the seven transmenbrane segnents of a
GPCR; and each of the | oop segnents (both extracellular and intracellul ar

25 | oops) connecting adjacent transnmenbrané segnents. As used herein, the
tern "activity" refers to a variety of neasurable indicia suggesting or

reveal i ng bVeiPRgontainiag these palynuglgotides; hast ¢slls sreneformedywith thesp yessers, | . e,

havi ng a e ' i

el Udi ng, " PRESES o pBldEBmCh e TAARE drisiigthe SRR Meulics My Victory &
pol ypept i deisotatgdirydprri fosat DAGRUR,, theth@l dfisveshing sompounds whictkmoptate

measur enent _of unts. of upstream qr downstream proteins.  or other simlar
funct i ons. aPMGPCBACTIY AN TRethodscRf digntiying maprmalisgprges ivsHighpste homologs
PCTI USOY 29 = used herein, the term"antibody" is neant to refer to
conpl etcg, iﬁ?%g%éﬁgisbodi es, and Fab, Fab', F(ab)2, and other fragnments

t her eof . Conpl et & ariont definitiohs dre diads throaghobe thisdeummenn aMostwords aestheuch as

muri ne nonocl onal anti bqdies, .chiperic antibodi es d,. humani zed

ant i bodi es. r@%ﬁ&@@ﬂ@& bF Attripied fod fFe P ?%mgne siollrdin %hﬁw_@m or
chem cal i ”&ﬁ‘éc?ﬁéa'll?'?ieﬁﬁ@& YRIGH bEW S deBibefe R this AGPRHEA haPd th%%?é%ih?gtoﬁ-ﬁvided
protei ns or ‘conpouhds or conbinations thereof. Binding includes 1onic

non-i oni c, itiecqptexbofidie present inesntionas 8 Whejeiansiisains typicaHy enderstood by tease.
The physj cal,.j,nt eraction.. the .bindin can be.either direct or .indirect,
i £ oo 10 berljed i 88 g omvhitBsisk B B a0 35g PnddiSond i e srorererd o
conpound. DpsigalicléStidespiddiged BY purely eneimiitAl] Acdppesal tohatyifid)aletiodke pl ace
t hrough or due to the effect of another protein or conmpound but instead

are w t hout "Whely" synshesized INA sreanees are theselorcnradecsd eptirelisbyichrmpigalmeanse
t g : ” Het ; ; o
bat ot 17 nanEpaBARY Hiheu BT DNAISAGN G Bherpln onPh b Lor hifesifilad:

ﬁr nucl eitr:] Wﬂwmﬂmﬂl\wﬁ Bwehpmicad nfans.bBymmmF?«yiorﬁ)gmgi&mtiafphyﬁﬁam used
erein, the term"conpl enentary” refers to VWAtson-Cri ¢ asepajring

bet vieen!hucFRRtEUaUS BRAics offheprimuy structis of agoRelaeule. 13 thecass Hpelans, ane

term "cont FeTor alard Eihins®: isgglgn  ndi.r e Y,
a comoundwéﬁgrﬁﬁg}’?%fgﬁ? 'P%/Bt&g%g%ggf ypelpi)ltsia(‘§1i<;ﬁ 0 p(%%(gﬁﬁlgi %l%?éi’%e?g%

t he i nvent teom. “dbimaig ol e defenedras pefbiyingdb ectrudural part béa bromardgeudeithaer  of

buffers, salts,,20 sol yti te. tacting.iocl f | | aci
The. compountPrtibBes ke kheph or fishessed flnpliog Sftue Siantelodng.  Bhosie Baybe-2*' "
mi croarray, exxefidivedwvith regbas 6 Pddtiond thérest: dokRins\Wiiycdiso B66paiatea hhioRwElaei C

acid nol ecul e, or polypeptide encoding the GPCR or fragnent )
20  biomolecule that is distinct from a particular region, in addition to all or part of that region

. Examples of GPCR protein domains include, but are not limited to, the extracetlular
(i.e., N-terminal), transmembrane and cytoplasmic (i.e., C-terminal) domains, which are
co-extensive with like-named regions of GPCRs; each of the seven transmembrane
segments of a GPCR; and each of the loop segments (both extracellular and intracellular
25 loops) connecting adjacent transmembrane segments.
As used herein, the term “activity” refers to a vanety of measurable indicia
suggesting or revealing binding, etther direct or indirect; affecting a response, i.e. having a
measurable affect in response to some exposure or stimulus, including, for example, the
affinity of a compound for directly binding a polypeptide or polynucleotide of the
30 invention, or, for example, measurement of amounts of upstream or downstream proteins

or other similar functions after some stimulus or event.




thereof . As used herein, the phrase "honol ogous nucl eoti de sequence,"” or
"honol ogous 25 amino acid sequence," or variations thereof, refers ARR 2004
sequences characterised by a honology, at the nucleotide | evel or am no
acid | eveWO 31885 | east the specified percentage. Honol ogBUEURMEI%RB: i de
sequences include those sequences coding for isoforns of proteins. Such

i soforms can be expressed in different ti,gsues of the same organismas a
result of, for exanple, alternative splicing of RNA. Alternatively,

i soforms can be 30 encoded by different genes. Hor;ol ogous . nucl eotidg ,
sequences i ncl udbs weed heesin.dhe tesm gRIRQY” i mgaNt 4, it to LOPIPiIE Ipfag) antibadies: e
ot her than j t 8.0l di b ed ; S
nucl eoti de aggq%glghﬁa&, %t%jg ’ ﬁ(g?t&ggﬁa%ﬁ%m%trﬂg}éﬁgt Cﬂ“%“’ite’ to,a%\t/l\g;%%?ig%glgg -14
21 APR 2004nordcldnabaitiboaizs 2uctnisumatihe/monaecional agtitddies, clnmearciantibadies andd

mut ati ons qQf the nucl_ggéi de sequences set forth herein. A honol ogous

nucl eot i de huEpnized anibRdes 0t | however, include the nucleotide sequence
encoding ot her kRoyt GR(ITR. AR 80k Tbd8 URIHYsRARUIe RSl Hbiagon { hose
am no acid sequences which encode conservative amno acid substitutions, as
wel | 5 as. foehygmtviodestetns\ar egmpeundsme pssodiatdsi profieins ansamppundssgpmbingtions

tivity. A honplo . an] i d d t ' .1 h
B o o) d BEETE ASB0ER PG 6 ERutor R Ersead Bofy Vall HeF ¥k, bAoMiEiC "
det er mi ned iBerackiBhs, B2 MeSrhykiS iGRPacROANNE BindinY, a0bS tithepdirpetrve éndirwal, y si s

Package, Version 8 for Unix, Cenetics Conputer Goup, University Research
Park, Madi Sodireat beingdhrough aedurapdhe effects of angther pratetn of se@pewd. Wiregt gor i t hm

of Smth and \ater Ady. .. , ' '

i ncor poHIBat gﬂn%\ggé?fﬁq%g?/E'}tg’;ég?@ﬁ%atidﬁo??kg#?%% gi%r%lgﬁ %ﬁlﬂf@&h %@ﬁ?%ﬂ%ﬂt erm
"isol ated” pieiPbiCcoroindbleinsiesd arfietiut other substaatial deindcal irdérewdiates( DNA or
RNA) that has been renoved fromits natiye environ nh. Ex leF of

i sol at ed nucl ei cAnused heptiache tam; “compgrnd Hpeans 2gy h‘%ﬂ f‘]ﬁ]ictcggg'lcé,or

r econbi nantm%gﬁngﬁ?ﬁg%ﬁ%&ﬁﬁ{j HRE Lrlall AolGAE, Peptid & pRStRInD lpiar, Hfleotide,

nol ecul es nal I 'ne n-a heterologous host cell’, "partially or
subst ant i al drnhueleid 4did;cind sottecampmind can be vatueal or syrdhetidynt het i ¢ DNA or RNA

nol ecul es. -As used herein, the terns "nodul afes’ or «;nDdi ki-6S; an

i ncreas¥ or decréégiﬁdqeﬁe‘?%cé‘?%’uﬁf’fnp&iﬁﬁqggw, mi?rsg? %%%)on6¢"(gl§%%sr iﬁgﬁ ar
acti vi ty Orpddelitiecile ARitysLSniAEBIaBd thélscdler m "ol i gonucl eot i de” refers
to a series of linked nucleotide residues which has a sufficient nlunber of

bases to be usedAs nsed heotinntbe term ‘(dentaptingd yneqns bringingdpgetherygitheg gigpgtly or
sequence i s._has on_(or desi . . A ' . S
used to aﬁﬁ??ﬁgcﬁﬁ?é’mn%?@%gg{ai ?@‘m%rt%%@%%ngg |ﬁe§tﬁ%a , ST ar
or

invention. The polypeptide or polynucleotide can be in any number of buffers, salts,

20  solutions etc. Contacting includes, for example, placing the compound into a beaker,
microtiter plate, cell culture flask, or a microarray, such as a gene chip, or the like, which
contains the nucleic acid molecule, or polypeptide encoding the GPCR or fragment
thereof.

As used herein, the phrase “homologous nucleotide sequence,” or “homologous

25  amino acid sequence,” or variations thereof, refers to sequences characterised by a
homology, at the nucleotide level or amino acid level, of at least the specified percentage.
Homologous nucleotide sequences include those sequences coding for isoforms of
proteins. Such isoforms can be expressed in different tissues of the same organism as a
result of, for example, alternative splicing of RNA. Alternatively, isoforms can be

30  encoded by different genes. Homologous nucleotide sequences include nucleotide

sequences encoding for a protein of a species other than insects, including, but not limited

to, mammals. Homologous nucleotide sequences also include, but are not limited to,




conplementary DNA or RNA in a particular cell or tissue. digonucleotides
conprise 25 portions of a DNA sequence having at |east about 10 nucl eotides
and as many as about 50 nucleotides, preferably about 15 to 307 1 APR 7004
nucl eot i dago oIRewsare chem cally synthesi zed and may be usgdrésooRssRes. As
used herein, the tern "probe"” refers to nucleic acid sequences of variable
| ength, preferably between at | east about 10 and as many as about 6, 000
nucl eoti des, 30 dependi ng on use. They ard4used in the detection of
identical, simlar, or conplenmentary nucleic acid sequences. Longer |ength

probes are wustgdllyocehirtigngidlit vatations ahd rikatiohs of the atEletidy se§oeHces set d61¢h
hi ghly specific an%gmjch slower to hybridize than oligonmers. 21 APR 2004 WO
01131005 PCREIsHoCH PoDiogons nyglegtidesszauencs dags not, howeyer, picduderthe Auelgotided

careful ly desi Eéjm% L i i di..zak .

menbr ane- bagghfmor E}g@%\ﬁ?ﬁg& t8 {é’ﬁ:’ﬁ%?%sgi ﬂggxﬁsﬁﬁgu{%&%b 9%1?25\/ '%%cﬁsgmdrugfg ers to
decr easi ng those pmidraddid séquendeatwiach edqde caservatind dramboacil suletmations agwell
abnormal conditjon. . he term"treating"” refers tgQ having a,therapeutic
effect ahd amlgagthdgagms Pﬁma?ﬁtlé\?itbé’iqg%mﬂ/mé% iaSHVER AUIERGiagous

condi tion i Bufilieadd gﬁﬂgﬁ@ ok %ot BoWever A RBE te dmif Bﬁﬁkézjﬁeﬁﬁéé Sfier

I nhibition or activ n factors causinhg or contributing to the abnhornal
condi ti on. knowsGRSRE. i Reresfnt boinologlyican be determuined by forenample, theyGapproagrath t he

S tons of e abnqrmal caonditiaon. . ln ference.to the treatnment aof |10 ,
Shor el coRBIoRRE Selbint ARahisis Hackadte Vet R tabc. Gihshes GhrRRles Bepirtne
fol | ow ng: (ﬁﬁve%ﬂ?; R bR Fark, MidiSorPWa), ubifp aid dufanlieRiMgs, whidH18¢s the
differentiation of cells; g(b}%’ inhibition (r.e., slow ng or stopping) of
cel | de# h; algeyithm of Bmithgnd IV ageganeidnt Apnl. Math., 1981, 8y 45548 vaueleis ext ent

one or nore;of | -at. ] t he abnormal condition; and (e)
enhanci ng twgo%oncfz;&lég@i&%fﬁegérgﬁ ee‘@t@%nﬁ% lation of cells. Conpounds

denonstrating ) HAsaiskd haein, dgotens 'isalatdr fndleic adid holedifle esforshé aindelid ddied as
descri bed herein, The term"abnormal conditign" refers to a function in the
cel I's or ti BWlesalefDNA or KNAhthathasiheen pramqvad fom typgtvsenvirpypentl Exampiesons

in that or geﬁisﬁmaﬁm&égg%fimo] %&%&h&’é‘ bﬁf’i:S}F Fnﬁl IZﬁl}ir?ﬁ @éfﬁbknr?ﬂga@k piegat i on,

cell differentration, signalling, or ce nor mal
condi ti oh nmmpleduis containeddn alvestot,recomtaieett DNA anmiddukamangireddhaas 20

retinal degeneration, and.,irregularities,i I se .uptake and t aQol i sm
hnd Tatty SERarologstabesiet sEAbG P SibraAGAIY aied hel A1 FolRgE ped
condi tions kpghaeDRAGERNATHERc@Ss.f i brotic and nesangial disorders,
abnormal angi ogenesi s and vascul ogenesi s, wound heal i ng, psoriasis,

di abet es nel | it uds used hengin, thentemomoddatedros ‘modifisisT meansan mciesse edrgreasens
| ncl ude, buin &nrcean[%%t, lqhgi‘nly?gr éf?ect of a particular activity or protein.
20 As used herein, the term “oligonucleotide™ refers to a series of linked nucleotide
residues which has a sufficient number of bases to be used in a polymerase chain reactior.
(PCR). This short sequence is based on (or designed from) a genomic or cDNA sequence
and is used to amplify, confirm, or reveal the presence of an identical, similar or
complementary DNA or RNA in a particular cell or tissue. Oligonucleotides comprise
25  portions of a DNA sequence having at least about 10 nucleotides and as many as about 50
nucleotides, preferably about 15 to 30 nucleotides. They are chemically synthesized and
may be used as probes.
As used herein, the term “probe” refers to nucleic acid sequences of variable
length, preferably between at least about 10 and as many as about 6,000 nucleotides,
30  depending on use. They are used in the detection of 1dentical, similar, or complementary
nucleic acid sequences. Longer length probes are usually obtained from a natural or

recombinant source, are highly specific and much slower to hybridize than oligomers.




neur odegener ati ve disorders, slow wound healing rates, and slow tissue
grafting healing rates. Abnormal cell signalling conditions includgR s
are not limted to, psychiatric disorders involving excess

neur ot r anamoOwvLBI008cti vity. 30 Abnormal cell survival condi PCIAESeNR80021 SO
relate to conditions in which progranmed cell death (apoptosis) pathways
are activated or abrogated. A nunber of 2 APR 2004 WO 01/ 31005

PCT/ US00/ 29002 -16 protein kinases are aSsStciated with the apoptosis

pat hways. Aberrations in the function of any one of the protein Kkinases

coul d | ead Theymay besingie-aridoyblestrandeand carebibly|degignedhto hpave spesifigity in PCR,

"adm ni stering".. t t:h | ACO | a conmpound into cells
or tissues h%%%@éﬁ?’ghﬁ"%ﬁg& gb%g%ﬂn&ﬁ"@gen%ﬁﬁoor#‘ %:%n be prevented or
treated when 5 trhe téel tprewenting’Stefe@s toadectdasing (gpamiobabikityi thit ani drdnisth he

organi smor outside of the organism Cells existing outside the organi sm
can be mai neentrRsts o5deyelonsan abnogppl conflifighe di shes. For cel I's harbored

wi t hin the organi echnl ' | W S
conpounds, i ncl ug}ﬁ %‘?ﬁt‘}%’eaﬁgg %F%H{&thf‘?%ﬂ&%t tglr’ljaaf’%‘ng:aﬁéﬁ% ée&raa?figgé@a?raaﬁiy

I nj ection;, aleviaimgarabrogafipkianabnormal conditioadh e axgammsme of the organi sm
mul tiple techniques exigt in the _arf, tfo to adnj.nister the conpounds, .
ncl uding (but ngBe TR TREFPEYICERF FER P HEdEhPLipn ot Ry ipedacior causing
transformat bPéb&n‘?&HﬂiquQﬁe MRS doh&iioh S ANREdp&Ric cHeet RRBALSTE some Bchi 6rit

can al so be prevented or treated by adm nistering a conpound to a %roup of
cel | s havi ngr maereadfcthe symptomspfshessbgoanal icondition cl wsferproerodhe reatment o

organism The effect of admj.nisteri conmpound. on Qrgari cti can
then beds Gandtiord: BlGapeSis ML ERaRY on oS SRS Blonshies P &

gui nea pi g Rler&iQein theprslifefitioh Sirawihy aftl/srdi Renenfiticipé! ceHg(byihibitsefier,abl y a
human. By "anplification" it is meant increased nunbers of DNA or RNA in a
cel | conpaslewing ersterning) ofcell death; (apiphibitienafidsgenesatiqn; (§)aekiewdng 19 S can

be the dete I | 8 ' ?ﬂ!ﬁ% I'ls
there is nog’ggga? °€36’?°Z‘§§’?§‘r?% g 38 %t%&gflﬁgggﬁoc}{?% cefi{@?@%@zal
| evel of exprlemeingnhefingtion of the afftaedpopulitivasd celis eSompomids idemahstratings t he

detection of at least 1-2-fold, and preferabl re, conpared to the basal
| evel . X5 usEiareagainst abrrmal popditions can h‘b@ﬁ{m%?fg% ‘fﬁs%‘gl ™®ndi ti ons" or

"stringent condmt,i : o fol | I h er ,
g ggh%r}ﬁ dbgéﬁ%ﬁ chiiRON HeferOidS AIAGEN WhE Belfs RtRARS oPhh

or ol igonucleoti ybridize to its target sequence, but to no
ot her sequeorgasismShaf dayéates fromdhdir normabfunciengiun thas otganisnteAn abpefmad | | be

oo ot RSl LU SRR I SRUERTED IO . 5,

sel ected t guRRaBbAHUbAGMIA Bdilidiamay Bigo irfthidewbesity, didbeti® oormiplidafiohs fueh dshe

speci f1 :(2:0 Segcl:iira]lcgegiflergtion, and irregularities in glucose uptake and metabolism, and fatty acid
uptake and metabolism.

Abnormal cell proliferative conditions include cancers such as fibrotic and
mesangial disorders, abnormal angiogenesis and vasculogenesis, wound healing, psoriasis,
diabetes mellitus, and inflammation.-

25 Abnormal differentiation conditions include, but are not limited to,
neurodegenerative disorders, stow wound healing rates, and slow tissue grafting healing
rates.

Abnormal cell signalling conditions include, but are not limited to, psychiatric
disorders involving excess neurotransmitter activity.

30 Abnormal cell survival conditions may also relate to conditions in which

programmed cell death (apoptosis) pathways are activated or abrogated. A pumber of




defined ionic strength and pH The Tmis the tenperature (under defined
ionic strength, 30 pH and nucleic acid concentration) at which 50% DAPR 08¢
probes conplenmentary to the target sequence hybridize to the target
sequence aOeduidi brium Since the target sequences are geraveddige@eesent

I n excess, at Tm 50% of the probes are occupied at equilibrium Z 1 APR
2004 WO 01/ 31005 PCT/ US00/ 29002 -17 Typi CF‘%I y, stringent conditions will be
those in which the salt concentration is’i€ss than about 1.0 M sodiumi on,
typically about 0.01 to 1.0 Msodiumion (or other salts) at pH 7.0 to 8.3
and the t enjyete kinasesqrepsspaated withohe apemtosis patbways. Abenmations ji thedinction of

ol i gonucl eof j I | ) : for

| onger pr ob%{gfiﬁ%_ 0([t)-r%tll P gb Q%ff‘ﬂlé’? %é:gﬁ@clﬁg%{afj%eﬁs. raﬁlﬁ?bléﬁfé{@gﬁggg #lbﬁgﬁﬁay al so
be achi eved wi t hThénenadddministering” rétasdsab ialmethédofipesrporating Gltoafpolind e de.
The am no acid sequences are presentcagd in the amno to carboxy direction,
from |eft dsPrgpsues ohan ergapisma ihecbnamnal cgpditipn can be provenied seieated when he
sequence. T | - . ' y, in
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ar e repr esecf¢lisexistinpoatsidethe organismneariskemainyaitiddoor griwd\ah t¢lBoiBhuoe dghesc Hor
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pol ypepti deco&ipotuhes,iiﬁuﬁ&m%mt%eimeaka%rwﬁﬁ&%&l,t&nhﬂs idjeRicd! iRl defosol
variants thereof. I't is 15 w dely understood that, for nany genes, genomc
DNA i s trampphcatisasi Foocellsloutsidmeiche praanisi sultipld dechoiques exist indhears it i ci ng

events erein iptron (i.e... non-ec¢oding region of .the .transcri,pts are
Conovedt orsnbpis SF ssrpotings St GRE R sbE Bl o) et s Beqite R et

al ternati verdgformatishtechiifles 4R @hddrdedRigiied] ect to renoval of different
RNA sequences but still encode a DnGPCR pol ypeptide, are referred to in

the art as spl i cEhaaimonntlsondition cap alspdeartycated P iipater by adpinistesns aSpl i ce

variants-cq t ' | . . me
ori gi nal gedr%ﬂrﬁ% Eﬁ @)ﬂﬁg%ﬁgﬁggpﬁﬁgﬁ%ﬁgﬁﬁﬁ%@l?g@%ﬁﬁgﬂmﬁq@?g‘%%ﬁ?p S.
Al l el i ¢ vardrgiiisma The eiidttfofadniinisteing b campblusd d1y peagBnefudctioietudatheri be

nodi fication resulting fromreconbi pati on during, chronosonal segregation or

exposur®®  tTBOREATER-t TBNSrERMSEN'S greferablysiempsey Bt EP bit, ZinGai R Of 24taRPre
variants, |dkferatiy 8 niobREy 8PRRS and Mol freft?dtiy 8hhhafiCCUr ri ng sequences (as

opposed to non-naturally occurring vdriants  which arise fromin vitro
mani pul ati on) . THe“amplkiation” ilis mesutipereised sumbei/ORIPNA drRNAtinared t hr ough

t i ot | f RNA, pol. | goti.d ' CR
(convent i oramrebyie Redial Sous o aRRlidPitlont 58 1 finlp R LR BE g Setentable
strand to [reseh€ofRMARI ce1lS ! simed sorRbiAbrmal Qells et i8 b VsAMAPBEAHEBERNA.

encodi ng a DnGPCR pol pepticfe is set out in any of )
20  In other normal cells, a basal level of expression exists, therefore in these cases

amplification is the detection of at least 1-2-fold, and preferably more, compared to the
basal level.
As used herein, the phrase “stringent hybridization conditions™ or “stringent
conditions™ refers to conditions under which a probe, primer, or oligonucleotide will
25  hybridize to its target sequence, but to no other sequences. Stringent conditions are
sequence-dependent and will be different in different circumstances. Longer sequences
hybridize specifically at higher temperatures. Generally, stringent conditions are selected
to be about 5°C lower than the thermal melting point (Tm) for the specific sequence at a
defined ionic strength and pH. The Tm is the temperature (under defined ionic strength,
30 pH and nucleic acid concentration) at which 50% of the probes complementary to the
target sequence hybridize to the target sequence at equilibrium. Since the target sequences

are generally present in excess, at Tm, 50% of the probes are occupied at equilibrium.




SEQID NGs: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, or 23. A preferred DNA
of the invention conprises a double stranded nol ecul e al ong with?t®AeR 28
conpl ementary nol ecule (the "non 21 APR 2004 WO 01/ 31005 PCTI USOQ 29002 - 18
codi ng st ma@di/3mes " conpl enent ") having a sequence unanbi guaggliysodesheei bl e
fromthe coding strand according to Watson-Crick base-pairing rules for
DNA. Also preferred are other pol ynucl eotjdes encoding any of the

particul ar DnGPCR pol ypepti des of the i nv&fiti on which differ in sequence
fromthe particul ar polynucl eotides described herein by 5 virtue of the
wel | - known Tepjesibr, s6ingent conditigns welt beathose it whichdhssalt concentration ilesstheamt i on

further enbr,ac i,es, . preferabl i hopol ags, of ..t he
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nucl eoti de bbdeaablifringEpenansiiciak forpegnidace that are identical to
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pol ynucl eot i de s&BERMED, 3% segpenqcs giniRTesenteddn fisarmine & carhexy diresignciom
gaps, if “eﬁggtté?&)eﬂn TR AfiHoSHE chibd usy%&ﬁﬁg%!kntwhéﬁgggdelﬁ;ﬂcé.dﬁ@ ey.

The pol ynuc sequence i nfornmation provided by the in I on makes
possi bl e | anupdecticlelsequenpesese psemiéd bheinglectraed oplyl intbe 61 the3 et tie Micgu tedt

11k d tj nel ticed,in th ., .P | eoti d h
e vent i O fbteht R leofads daARing RS S rtreSbled b doe BRI FoAoneied by dhe
encodi ng r efi3p £0-1ONBlRhEAIHPRBEAQMuresOsRNASsi, bE{fof arfho\iRidsRBY ShrédRtters

speci es honol ogs, by wel | -known techni ques i ncluding Sout hern” and/ or

Nor t her n hy¢adedi zati on, and pol yneri se chain reaction (PCR). Exanples of
rel ated polynucleotid i\N noni c_se ne - i nal.udin lelic
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DMGPCR and paiypisitide aff the inedrtio dnd ROAIyPinpdndeé so mohide alleliyvariahtsiléof. It is

bi ol ogi cal, i munol ogi cal, and/or physical properties of 25 DIGPCR Genes
encodi ntf prm@mgndﬁgw%@au@rtmmgeawnwla Ay trapgsaibed inte RIVA trapsrnpbs, n

and/ or PCR ' . | | : f '
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f South Hpis direeetrioyed,qr “ppli 2’5 eRbWaiIr iptstthas licelds

?dent ??i cg[tin?)ﬂrfyo?' efl mog’BDﬂ moﬁdﬁg S _enc ?nnspﬂps K.mﬁgeo:?l ioz cont rol
Fegul at or y SRR ST S ShelF DR DS rRL0! R ERG Sehuérices
repressors, paigileh8oded 4BmIER poKhERIdeIRS referreld fo inHE BEt a8 BplicRVAriahts Whigef ul

in hybridization assays to detect the capacity of cells to express DnGPCR
Pol ynuc?@eot #rd embgiced iy theiinyentiona Splige xamantp eemprghended byithe myentiinatgerstare

met hods us ezfnlé Iencoded by the same original genomic DNA sequences but arise from distinct mRNA

transcripts. Allelic variants are modified forms of a wild-type gene sequence, the
modification resulting from recombination during chromosomal segregation or exposure
to conditions which give rise to genetic mutation. Allelic variants, like wild type genes,

25  are naturally occurring sequences (as opposed to non-naturally occurring variants which
arise from in vitro manipulation).

The invention also comprehends cDNA that is obtained through reverse
transcription of an RNA polynucleotide encoding DmGPCR (conventionally followed by
second strand synthesis of a complementary strand to provide a double-stranded DNA).

30 A preferred DNA sequence encoding 2 DmGPCR polypeptide is set out in any of
SEQID NOs: 1,3,5,7,9,11, 13, 15,17, 19, 21, or 23. A preferred DNA of the invention

comprises a double stranded molecule along with the complementary molecule (the “non-




Z 1 APR 2004 WO 01/31005 PCT/ 1JS00/ 29002 -19 for identifying a genetic
alteration(s) in a DMGPCR | ocus that underlies a disease state or} PRy,
which information is useful both for diagnosis and for sel ection of

t her apeut i\gogq;ﬂ@gegi es. The disclosure herein of a full-I| e&ffsoes29002

pol ynucl eoti de encoding a DhGPCR 5 pol ypepti de nmakes readily available to
the worker of ordinary skill in the art every possible fragnent of the
full length polynucleotide. The inventionl8herefore provides fragnments of
DmGPCR- encodi ng pol ynucl eoti des conprising at |east 14, and preferably at

| east 16, 18 odidg s&and’O6b “cBfnplnca®?) heGibia%equbnce ﬁ@iﬂﬂﬂgﬁot@l;y ded6ibleiemant i de
encodi ng DrrGPC& Preferably, fragnment pol ynucl eotides of the invention
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encodi ng DniREROR wHiCiRGHRP nSselhdice Holn theattitulir pelyndeedtides desttibe@herein by

genom c sequences of the invention conprise not only sequences unique to
the codifhg virtus efithe wieil-lkmown degenenzry girthenriversalgriclepegengli¢ codengt h sequence

derived fromintrgns, 15.r tory reqi , . - d
sequences. Sequer??’@éhﬂ?ﬂ%aﬂg%&e%o ycﬁggd’%g%%fg%%bg%%veq&%ﬂgggéﬁg

r eg ogni ngr @Jhﬂpo,}mbgﬁﬂeﬂsmﬁﬁ heﬁmligf&j ﬁﬁibtﬁz&s@éfeﬂ&d td@OWthph)g;mﬁxlcgam:il_dle_s, .
and can be identified through use of alignnent Qgrams r in tilize
in the art, sharg at leastodn%o,h irastA{lah. 3f st 4 °&N$g@%§§g®é¢%%ﬁgﬁﬁsﬂch
sequences ?é&ﬁ%eaﬁs%? gg%z 20k&t §6%Uht§95§t Rse ahl[é)%’tA btéd'éoz %ﬁ 95%2 byRgst to

determi ne the nunbér o fragments’ of genom c
pol ynucheot 098&5,wr bt leasttobihanolopy wythUdNAatfitbemvaition: Kienerallynpéroent sequener

| abel ed in g manper, that permts thejr .det i on, including.radigact, ve,
f1 uor escent ?h%ﬁ'ﬂpﬂzwaﬁeg’%?ﬁémhﬁb’dfﬁpg@sr@cﬁ%e FRRARIN S, ?gad‘é“a}%éashle
particul arl X:eﬂ:%ﬂ{agla £RuBEARRDEQ N O5 @mbidare @budndt trat hengddiicar tofueaEaEs
DnGPCR pol ynucl eof’i des. One or nore pol ynucl eotides can be 25 included in

Kits that aiethesRohGRCRIetquence sebfopthanamaetionfar pohmngigetidecssavense s aligping
DnGPCR, or uysed to detect vari.ations.in a | yn ' seque ncodi ng
DnGPCR i SeAlRRes A0S mots Ak 88 inheEse R, MR e B AR B ERTCCC, 1O,
hybri di 3¢ ugdqieng®stRhahel y stringent or high stringency conditions to the
non-codi ng strand, or conplenent, of the Piol ynuc] eotides in SEQ | D NGs: 1,
3, 5 7, 9, 11, ifthe polynucieotidggequoncezinforga %W%@ﬁ%m%/mﬁﬁeﬂﬂwﬂ%‘m ngent
hybri di zat i | ol C : Al e b9 RechRiqud well knd d
hybri di zat | %%%@@ﬂ?%%%@‘s?%%ﬁﬁ%%%&“@%@%%@ s 0 tectitlques well kndwm and |
APR 2004 W\ebaridedy pliotiE¥dTin tOa. 2Pél9Rucleotides of the invention also permit identification

and isolation of polynucleotides encoding reiated DmGPCR polypeptides, such as allelic

20  variants and species homologs, by well-known techniques including Southern and/or
Northern hybridization, and polymerase chain reaction (PCR). Examples of related
polynucleotides include genomic sequences, including atlelic variants, as well as
polynucleotides encoding polypeptides homologous to DmGPCR and structurally related
polypeptides sharing one or more biological, immunological, and/or physicgl properties of

25 DmGPCR. Genes encoding proteins homologous to DmGPCR can also be identified by
Soﬁthern and/or PCR analysis and are useful in animal models for GPCR disorders.
Knowledge of the sequence of a DmGPCR DNA also makes possible through use of
Southern hybridization or polymerase chain reaction (PCR) the identification of genomic
DNA sequences encoding DmGPCR expression control regulatory sequences such as

30 15romoters, operators, enhancers, repressors, and the like. Polynucleotides of the invention
are also useful in hybridization assays to detect the capacity of cells to express DmGPCR.

Polynucleotides of the invention may also provide a basis for diagnostic methods useful
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(Eds.), Protocols in Molecular Biolo , John 5 Wley & Sons (1994), pp.
6.0.3 to 6.4.10. Modifications in hybridi fgt I on conditions can be
enpirically determ ned or precisely calcufdted based on the length and the
percentage of guanosine/cytosine (GC) base pairing of the probe. The
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[ t f
Sequencit o hEgHf %Eé%&ﬁnéi’&#ow” SRinedehiy %aotas@wg{l‘%l%?wgﬁ%eﬁ{a i dd?
|dent|f|cat f oﬁg{ohmtdmﬁg&mg@tb&mlﬁm Iy Gle:, “Ep'damﬁymoconstructs
e
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25 Expressi Bh €ONS e pr I production o

encoded pr ofeéidh, bubalo ikiude!fepmratsuifitie faldemsitindquence detivied fyomintrons,
DmGPCR- encodi ng pol ynucl eot ] de sequence "rﬁ@‘l ccor di ng t o anot her aspect of
the i nvEht | BEUIARRYTCEEPS and/PEOBFBITERNSIAtefIeAUsTIFES: pR SRS MIAUS AR

eukaryotic g leGtRiR Brﬁienav&mlaﬁ'ayme&@%abﬁ%wugﬁ REqueAYEhPRisoR fo YBEL OF

of the inventro I'n a manner which permts expression of the encoded
DTGPCR 30 pkhq\pnpoiydeclecmdeyrm CEleﬂmllﬁfrd threnghrse of alignmeng poegrams radinekyd

i nto.the hos art .of a ci m sI|

conpr i o1 ng. HigR SEEY g Pt Bath e el RRTE sHauhhs dRabAshy coueRavenses
for introdug ﬁ%@%%ﬁﬁ&l&ﬂ@m%ﬁh&@h&brﬁﬁﬂhoﬂ&@al?&khoh&@ﬂﬂn&ﬂémeiboNBR 2004
WO 01/ 31005 PCT/ USQQ) 29002 -21 routinely practlced in the art include

t ransf ot if@gments o geraneicINAde sdichoppsimucisetida well bypridize. Polynucleotides of
the invention can be labeled in a manner that permits their detection, including radioactive,

fluorescent, and enzymatic labeling.
Fragment polynucleotides are particularly useful as probes for detection of full-
length or fragment DmGPCR polynucleotides. One or more polynucleotides can be
25  included in kits that are used to detect the presence of a polynucleotide encoding
DmGPCR, or used to detect variations in a polynucleotide sequence encoding DmGPCR.
The invention also embraces DNAs encoding DmGPCR polypeptides that
hybridize under moderately stringent or high stringency conditions to the non-coding
strand, or complement, of the polynucleotides in SEQ ID NOs: 1, 3, 5,7, 9, 11, 13, 15, 17,
30 19,21, 0r23. -
Exemplary highly stringent hybridization conditions are as follows: hybridization
at 42°C in a hybridization solution comprising 50% formamide, 1% SDS, 1 M NaC(l, 16%
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bacterial, yeast, fungal, plant, insect, invertebrate, vertebrate, nh(g
manmal i an WOIN81W§st ens. 5 Host cells of the invention are porakougdbe
source of immnogen for devel opnment of antibodies specifically

| mmunor eactive with DGPCR. Host cells of the invention are also useful in
nmet hods for the |arge-scal e production of- 2BnGPCR pol ypepti des wherein the
cells are grown in a suitable culture nedium and the desired pol ypeptide
product s ar extrawbelfase, a’ndmshimg twilel for 3@mirutesnatttieC e dimash solutibh 6bmphsing

|1 t 0 t.hods k th t
Convant | onaP IRSEBLI4 TS ISt s o dor g ks aficayivalent
chromat ogr aghgeR @RI achielidinkoughVaAIRELGF Hﬂ)\‘.rant})é%ﬁ)e | G sqif't €7 acti on

chr omat ography, | écti'n affinity chromatography, size exclusron Jfll | tration,
cation or anOmnﬁmaﬂgkscrhbednhmwgclaﬁth;l (BdsgProteesslin dolecplacBiology, John

ot hods o - DU SRek Kot b 0 TREE 105 ModiRGationtin hpmdiethionsoofiions can
protein is. B¥phpiRalyde@niited ot ﬁfkcﬁélyacaidﬁﬁt&f‘b&wbﬁ'tﬂbl@ﬁ%thrlﬂldfi‘he ﬁ@E&IAEéhC

tag, |abel, or chelating noi eté that i s recogni zed by a ecific
part ner or Oéwﬂnﬂ%mﬁmpl(ﬁpé agsrpeirEngoishe ptabec I’Iéahgzbhdhaalwretcmditimsdaﬁbe ed

protein, t f (. eavage pf the
f usi on corrponen Qﬁakﬁﬁ; gg%gln%m?tgrﬁoﬁwﬁoeft ?h@%ng‘s SEBE S HIRE 0
addi ti onal Munuoal, @olais;sm Harbor BsboratopsPiels: Wold Bprisg HWGNQI& QQﬁ‘E $1989% Gp.

Know ed(I:]e OE ?rrGP DNA sequences allows for nodification of cells to

permt, Ad e s5é expression of endogenous DnGPCR. - CelIs can be nodified
e.g., honol C ression

(e.g. ARDrRER/ NG oohfhii? K flessidhCL-AREds S5 S 3Ba g

repIaC|ng in whole or nat ura occurring
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I nt er natd ontﬂ'mmtﬂnace%ls@nfq@cdvﬁmmsagﬂ56111;01IDNAsse@Je@oea:mnthhanexdrst hat ,

in addlthn er RLo lifiable rke
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and preferably promote, homologous recombination in a host cell. Preferred constructs of
the invention also include sequences necessary for replication in a host cell.

25 Expression constructs are preferably utilized for production of an encoded protein,
but may also be utilized simply to amplify a DmGPCR-encoding polynucleotide sequence.

According to another aspect of the invention, host cells are provided, including

prokaryotic and eukaryotic cells, comprising a polynucleotide of the invention (or vector
of the invention) in a manner which permits expression of the encoded DmGPCR

30  polypeptide. Polynucleotides of the invention may be introduced into the host cell as part
of a circular plasmid, or as linear DNA comprising an isolated protein coding region or a

viral vector. Methods for introducing DNA into the host cell that are well known and
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permit, or increase, expression of endogenous DmGPCR. Cells can be modified (e.g., by

homologous recombination) to provide increased expression by replacing, in whole or in
part, the naturally occurring DmGPCR promoter with all or part of a heterologous
promoter so that the cells express DmGPCR at higher levels. The heterologous promoter
25  isinserted in such a manner that it is operatively linked to endogenous DmGPCR encoding
sequences. (See, for example, PCT International Publication No. WO 94/12650, PCT
International Publication No. WO 92/20808, and PCT International Publication No.
WO 91/09955.) It is also contemplated that, in addition to heterologous promoter DNA,
amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which
30  encodes carbamoyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase)
and/or intron DNA may be inserted along with the heterologous promoter DNA. If linked
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enbr aces polappdification usmatanhaﬁ@eypnpwym%fa?h%%?“%%m’éﬂ"“|"§i's"fn°gﬁ%"

75 B! ARkt iy o 65,

preferred pabyismig epressiciof IaGPORey those cefls eapressingrDmEGRER @J&Tg&uence

“ldentity” with rﬁlslt?s(ae%tse Itncl)cl}:ig %ci%g ﬁ;rgirelr'a%ijy 10 to 20 base-pair oligonucleotides) capable ¢
specifically binding to DmGPCR expression control sequences or DmGPCR RNA are
introduced into cells (e.g., by a viral vector or colloidal dispersion system such as a
liposome). The antisense nucleic acid binds to the DmGPCR target nucleotide sequence m

25  the cell and prevents transcription and/or translation of the target sequence.

Phosphorothioate and methylphosphonate antisense oligonucleotides are specifically
contemplated for therapeutic use by the invention. The antisense oligonucleotides may be
further modified by poly-L-lysine, transferrin polylysine, or cholesterol moieties at their 5’

end. Suppression of DmGPCR éxpression at either the transcriptional or translational

30  level is useful to generate cellular or animal models for diseases/conditions characterized

by aberrant DmGPCR expression.




pol ypeptide of the invention is defined herein as the percentage of am no
acid residues in the candidate sequence that are identical with theAPR 2004
residues in the DMGEPCR sequence after aligning both sequences and

i ntroduci MPYHPYOSif necessary, to achieve the naxi num per FEAUSEREWBhce
identity, and not considering any conservative substitutions as part of the
15 sequence identity. Percent sequence "hgpol ogy" with respect to the
preferred pol ypeptide of the invention iS defined herein as the percentage
of amino acid regjdues_jn the candi date sequence that are identical with
the residues in He DHERER Sé%‘éﬁﬁé?ﬁc‘é“é?‘tl’émeéﬁf?sﬁﬂﬁ iRyentien fa@hmreﬁeégﬂmf

i nt roduci ng,gaR %-anécfrigﬁ% £ Yor thOiBAHRSYS GPER é@ﬁ%@i‘dmiﬁ) gt lelis GigENCE

identity, and al so. considering any conservative stitutions as part of
t he sequencanifils, dadcdllsyrankforroedonsaefictedpeitc PGRPCRpbhypuclestides! Fof at ed as

t he percentage qf 1.,no acid. residues.in the. s r_.of two. sequences

i ch al | groPERe: BV 2 FE Rt MAD M DNAISHIEABE THEFng
conpar eds  Wi&Hain® Have 88h sHowh tb B8 AhinHle IPRnRMrNChasgd $haBadis thd Nt r oduced
to maxi m ze alignnent (Dayhoff, in Atlas of Protein Sequence and Structure,

25 Vol . 5,. recogmition pidifferent tpgel shauences. TheseatiSmalane Gageraroteinggptaggizen,

D.C. (1972) 1NCcor por.at e rel v refer ... POl I d fid

i nvention’ béelztf’rs%f)%{%tgaﬂ P{’%ﬁ{ﬁ hat "fyaainﬁé(g ?ﬁg‘g%?%oé's By yarb%Zargglﬁlé:angglalsy
synt hesi ZEdﬁeﬂ&LBiwiﬁh&s o Bod1 L lg¥nddE>Paeseide. Bhowdaizeiof trartiiudaDGPER target

I nvol vi ng ost cells of the invention. Use of nanmal jian host cells is

expect ed t oSqdueRGeRS theopresers frvsntion facilitates, he sngigeefing Af inc finger prateipg specific

Do 16" (B G SiduBiive daol HbotetiBBlpuch a0 IRERb b Bl | |\
(C)EI 1/ SIOOFaFgEEbHJEia)@ :ﬂﬁl_fsﬁﬂ:eﬂ?g oé'p!laga’ﬁ?gﬁiay lil;adas:(S:gaifet gfn,ePﬂon.vI_datﬂ.iMa:i. Sc:i.rTbr ced
oy the’ i vetliSahob SR HEAVIE, T e Brabiall acat: S (OSK) iShe S cpcn

pol ypept i degigolf} (HeRmafsAHP) saeﬂce2@5:%’5msv@réwgg@r&ap,rpﬂaegimﬁ-one

or nore am ho_acid residues 5 sucﬁgierrent a CR am no aci d sequence.
| nsertions $3/(1997))oEackeding fingern dnmain nsuadly mecognizas thireepdr mere bagepairsn Siage may

be posifjoned within intern eqgions_of th 1,00 Ci e :
"mser i bhal = teePpaile stqieRcCattd Fibn B Baebtfuy MES il O REteHeparbRgse ..,
i ncl ude, f oin GyaHRMW gehbihePDzIRE BhgertsoRitteonsisting 666 tandém depratsaolizine fxggets
tags or |abels. Insertion variants _include DnGPCR pol ypepti des wherein one
or nore ani wWeulcheexpeeted tosensprespaFiSciy 2 @ nagicplansepiercaiegak e ¢ nide, or to

a bi ol ogi cal ly ' fr BELERs ' rg‘ﬁ}égggs ofe fubi&1 dpnventi on
al so incl ude ﬁﬁ%@%%ﬁﬂ%&%&@ | .8‘.’?{@%‘&%% oduct s cv&#erei n | eader
or signal sedgivatiossr mpeessiemdordinsitd promaatel ot suppedss DmGPCR expression (Liu et al )

20  Alternatively, the zinc finger domains can be fused to the TATA box-binding factor (TBP)

with varying lengths of linker region between the zinc finger peptide and the TBP to create
either transcriptional activators or repressors (Kim et al., Proc. Natl. Acad. Sci. (USA)
94:3616-3620 (1997). Such proteins, and polynucleotides that encode them, have utility
for modulating DmGPCR expression in vivo. The novel transcription factor can be

25. delivered to the target cells by transfecting constructs that express the transcription factor
(gene therapy), or by introducing the protein. Engineered zinc finger proteins can also be
designed to bind RNA sequences for use in therapeutics as alternatives to antisense or
catalytic RNA methods (McColl et al., Proc. Natl. Acad. Sci. (USA) 96:9521-9526 (1997),
Whu ef al., Proc. Natl. Acad. Sci. (USA) 92:344-348 (1995)). The present invention

30  contemplates methods of designing such transcription factors based on the gene sequence

of the invention, as well as customized zinc finger proteins, that are useful to modulate




am no term nal residues. The additional am no term nal residues may be
derived from 15 another protein, or may include one or nore resi diedPR B4t
are not identifiable as being derived fromspecific proteins. DrnGPCR
product s WYO&K0gddi ti onal nethioni ne residue at positionpetnsos29002
(Met-1-DnGPCR) are contenplated, as are variants with additional

nmet hi oni ne and | ysine residues at positions -2 and -1 (Met-2-Lys-1- DnGPCR).
Variants of DwGPCR with additional Met, T8t Lys, Lys residues (or one or
more basic residues in 20 general) are particularly useful for enhanced

r econmbi nant InEGPERexpresdigntn oells (nathescardransformpd)swhaselgeneticidvenplementtinclndes so

enbr aces Dnﬂﬁ lLants having additional am no acid residues which
result from %gs%ﬁ{?égécific expression systens. For exanple, use of

commer ci al | y avaiTheliheenyief aRbprévidds gﬁﬁee%ﬁd?soméi mafmiital PRRGPER as part
of a 25 glutathione-S-transferase (GST) fusion product provides the desired

pf)l ypept i dﬁpﬁb@wr%ﬁm%dibwwml&l%ﬁnef ﬂpéﬁ?ﬂéozlat P}:ﬂgts{ltgi lmlf/errgdais ser )
cl eavage, 0 - .desi.red po e, 3 ic
Ceoul £ 0% oD SPER pAIFSTRARE ombh G bl iemifE 3 SERe B! i SHSERY 13 NG

| nsertional 2yds6, 8ah0,S12al14,016, 18)20J@2fatV40n prot ei ns wherein the am no

t er m nus and/ or gﬁg't he _carﬁ@gxy term nus of DnGPCR i s/are fused to anot her
pol ypeptide. In fR¥sntign gise €mbraces polyReRtidsh et Bayes deagkPLpiad least35 %yt s

wherei n one A | § A% . d ' ol, ., '

Fompved, Dol ar ot 108 B9/PR 1ol 5% 3 T, H0vE B PR ER SS9 af ek
PCTI US00/ 2960%, etleassi55koertat iesni(i identitthandisrBEoGivlpgy tonthe prederredpolypdptide of
renoval _of gne or nore non- term nal am nQ.aci.d,.resi dues of DnGPCR

Dol ot 1 ol v a Ry eRto, Reren) amunp acid peatener ety meniiresectiasheptetomed

pol ypept i depoilpeptiddvdiihé RVemtichOs ABRART iR @S YHaGRE IRANBAY Sci i
sequence se? g‘li}?p.i n any 5 of SEQ ID N@:elgf&& 6‘hﬂﬁlsiilﬁagﬁiz(()ﬁ 12, ?Lciegels%mié“
20, 22, or the cendidatersequrnce thag arsridentival with the resido¢sogithaDmGPGR sequegae dfter

bi ndi ng and/ dntracel | ul ar sj. i n | mmnol ogi cal operties.of a
PR pol y AU PE RO B uhel bR Bk ek Y kS o A€ ey 5
35, or 40 pewrefiGeiuénte identity, and A6t hsideingdiny! dods@OhRARbESIA G oA EG arEhe
herei n are conprehended the invention. Preferred po:{%‘;)eptide fragnents

by n T ef .
di spl aylant FEANSPEe I9FRIHRY PEEEDt seausnse { Bomelogy Owithsesperidtoftiag prefyrredarlvnrative s

allelic and,pRRGhetBAS t F NERL . i .
desired bio Ioog?c aféztil ?g gﬁlﬁg nggelﬁgéﬁletﬂ%ﬁ 8%%?‘1?%? can Blg Eﬁ% F %lpg)gérgelgqgélp%ﬁi ;/da(tﬁ
t he et hodsequehte thatae identical ovith the rgsidues i the @MGRCORhseqaérice after aligrihg the
anot her aspect, the invention rov'égles substitution varjants of DmGPCR

pol ypept i deSCauEnEsS @nd IntFascing gaps A LNECRTSATY & 19hRYE the MAXWHIM FeEcephieAREFFeone

or nore am ftentity, and also considering any conservative substitutions as part of the sequence
20  identity.

In one aspect, percent homology is calculated as the percentage of amino acid
residues in the smaller of two sequences which align with identical amino acid residue in
the sequence being compared, when four gaps in a length of 100 amino acids may be
introduced to maximize alignment (Dayhoff, in Atlas of Protein Sequence and Structure,

25 Vol. 5, p. 124, National Biochemical Research Foundation, Washington, D.C. (1972),

incorporated herein by reference).
Polypeptides of the invention may be isolated from natural cell sources or may be
chemically synthesized, but are preferably produced by recombinant procedures involving

host cells of the invention. Use of mammalian host cells is expected to provide for such
30 post-translational modifications (e.g., glycosylation, truncation, lipidation, and
phosphorylation) as may be needed to confer optimal biological activity on recombinant




15 acid residues of a DnGPCR pol ypeptide are renoved and replaced w
alternative residues. In one aspect, the substitutions are conser\lthRReZUﬂ’on
nature; however, the invention enbraces substitutions that are al so

non- consemw@bi/ywoes Conservative substitutions for this purpeTaAISHHIIHL
defined as set out in Tables 1, 2, or 3 below Variant polypeptides include
t hose wherein conservative substitutions have been 20 introduced by

nodi fication of pol ynucl eoti des encodi ng™p0ol ypepti des of the invention.

Am no acids can be classified according to phyS| cal ropertles and
contributi oexprssmg@mdu!tmqf thethvertian. Silycopylatediand spp pylated formsefr vat i ve

substltutlo in t titution of one am no acid

for anot her Hﬁ'ﬁqfa@h%rﬁ?ﬁ%lbgrtgg g’ﬁgéril I'es. Exenplary conservative
substitutions ar ?héﬁ‘heﬂiﬂn d1€b dribraleslvaGihmqor M(?)/M@ER psigpeptides. ZIn one

publ i shed March 13, 1997 (PCT/ GB96/ 02197 fil 9/ 6/96), inmediately bel ow

Table 1 30 ecmﬂ:,mrtm wiantsiare propided whereiiong-py MorgATAine Acrdisesidues

Non- pol ot cotpERe pEGPCR il s fquehi ity ] b REEGH (oo f ot

Aromatic H {%rﬁ‘éﬁx‘i’ of@ehﬁéteiﬁ, Qﬁaﬁbe\lpbaﬁmetdlwmwmtemabmgumtsuofé:dhmﬁi?%mimncan
be grouped as described in Lehnin i.oC em Secor’}ﬂm_ b Morth
Publ i sher s, a¢if sequence. Nsqrtienal jvari ‘7’1 poqitigua &sc‘ uegaf © Eﬁmmcan

| medi at el Y, RE|RVor 2xalAik.S fRiod RBREs\AH pYdteil Biiidin ARfid doid Hgs $51a88)s.

Insertion variants include DinGPCR polypeptides wherein one or more amino acid
10 residues are added to a DmGPCR acid sequence, or to a biologically active fragment
thereof.

Variant products of the invention also include mature DmGPCR products, i.e.,
DmGPCR products wherein leader or signal sequences are removed, with additional
amino terminal residues. The additional amino terminal residues may be derived from

15  another protein, or may include one or more residues that are not identifiable as being
derived from specific proteins. DmGPCR products with an additional methionine residue
at position -1 (Met"'-DmGPCR) are contemplated, as are variants with additional
methionine and lysine residues at positions -2 and -1 (Met>-Lys"'-DmGPCR). Variants of

" DmGPCR with additional Met, Met-Lys, Lys residues (or one or more basic residues in

20  general) are particularly useful for enhanced recombinant protein production in bacterial
host cells. '

The invention also embraces DmGPCR variants having additional amino acid
residues which result from use of specific expression systems. For example, use of
commercially available vectors that express a desired polypeptide as part ofa

25  glutathione-S-transferase (GST) fusion product provides the desired polypeptide having an
additional glycine residue at position -1 after cleavage of the GST component from the
desired polypeptide. Variants which result from expression in other vector systems are
also contemplated.

Insertional variants also include fusion proteins wherein the amino terminus and/or

30 the carboxy terminus of DmGPCR is/are fused to another polypeptide.

In another aspect, the invention provides deletion variants wherein one or more

amino acid residues in a DmGPCR polypeptide are removed. Deletions can be effected at




SI DE CHAI N CHARACTERI STI C AM NO ACI D Non-pol ar (hydrophobic) A Aliphatic:
ALI VP B Aromatic: FWC. Sulfur-containing: M D. Borderlinell@&PR 2004
Uncharged-polar A Hydroxyl: STY B. Amdes: NQ C Sulfhydryl: C D

Bor der | i ngio 63316851 tively Charged (Basic): K R H Negati vepyriikossne:

(Actdic): D E As still another alternative, exenplary conservative
substitutions are set out in Table 3, below Table 3 Conservative
Substitutions IlIl Oiginal Exenplary Subsié-tution Residue Ala (A) Val,

Leu, Ile 2 1 APR 2094 WD 01/31005 PCTf[JS00/29002 -28 Arg (R) Lys, Gn, Asn

Asn (N) G rppeldrdpoti-teemintod the DRGPOR $31ypdpyide,(de)wiliefemdvalof(dde ofdibre Gbi- ( E)
Asp H's (H Asn, Gn, Lys, Arg lle &’l(?é Leu, Val, Met, Ala, Phe, Leu (L)
Ile, Val, Meminalaminprpsid nesiduesof DmGPCH. Delgtion vastangs, fherafore, meludealll ¢ phe

(F) Leu, Vallragnlmén?s oﬂ BmGPCR polypeptide.
The invention also embraces polypeptide fragments of the sequence set out in any
5 of SEQIDNOs: 2,4,6, 8,10, 12, 14, 16, 18, 20, 22, or 24 wherein the fragments maintain
biological (e.g., ligand binding and/or intracellular signaling) immunological properties of
a DmGPCR polypeptide. Fragments comprising at least 5, 10, 135, 20, 25, 30, 35, or 40
consecutive amino acids of any of the polypeptides described herein are comprehended by
the invention. Preferred polypeptide fragments display antigenic properties unique to, or
10 specific for, DmGPCR and its allelic and species homologs. Fragments of the invention
having the desired biological and immunological properties can be prepared by any of the
methods well known and routinely practiced in the art.
In still another aspect, the invention provides substitution vanants of DmGPCR
polypeptides. Substitution variants include those polypeptides wherein one or more amino
15 acid residues of a DmGPCR polypeptide are removed and replaced with altemative
residues. In one aspect, the substitutions are conservative in nature; however, the
invention embraces substitutions that are also non-conservative. Conservative
substitutions for this purpose may be defined as set out in Tables 1, 2, or 3 below.
Variant polypeptides include those wherein conservative substitutions have been
20  introduced by modification of polynucleotides encoding polypeptides of the invention.
Amino acids can be classified according to physical properties and contribution to
secondary and tertiary protein structure. A conservative substitution is recognized in the
art as a substitution of one amino acid for another amino acid that has similar properties.
Exemplary conservative substitutions are set out in Table 1 (from WO 97/09433, page 10,
25  published March 13, 1997 (PCT/GB96/02197, filed 9/6/96), immediately below.

Table1
Conservative Substitutions 1

SIDE CHAIN
CHARACTERISTIC AMINO ACID
Aliphatic




Pro (P) Gy Ser (S) Thr Thr (T) Ser Trp (W Tyr Tyr (Y) Trp, Phe, Thr,
Ser Val (V) Ile, Leu, Met, Phe, Ala It shoul d be understood that thePR 200t
definition of polypeptides of the invention is intended to include

pol ypeptiﬂﬁoﬁ‘.\?@dsi ng nodifications other than insertion, detEUs@Rnr
substitution of am no acid residues. By way of exanple, the nodifications
may be 5 covalent in nature, and include for exanple, chem cal bonding with
pol yners, lipids, other organic, and i ngf7ganic noieties. Such derivatives
may be prepared to increase circulating half-life of a polypeptide, or may
be designed to inprove the targgi-pslgr capacity of the polypgmpde for
desired cells, tissues, or organs. Simlarly, the inventionifiugther
enbraces DnGPCR pol ypepti des bPﬁ}_H&\ﬁg %gen coval ently modifygg to include
one or nore water 10 sol ubl e polymer At IAChnents such as pol yed hyl ene

gl ycol, pol yoxyet hyl ene gl ycol _ or ol ypropyl ene gl ycol. Vaximnts that
di splay |igand binding propert?@@’b‘f'&aﬁ%%fve DnGPCR and ar eailS ressed at
hi gher levels, as well as variants that provide for constik_é@ y active
receptors, are particul arlyrggefiel in assays of the invent - the variants
are also useful in providiGthercel | ul ar, tissue and ani nal AR B of

di seases/ conditions characterized by 15 aberrant DnGPCR activity. In a

rel ated enboginemnlely lddas@vaRRMmihdNEHE torbegroupeades desribed it Letmingeonpr i si ng
purified polypepti d)és of the invention. Preferre ' 5 ons,.C ri Se in
addi tion t qBibehenpstiy Siependdedigen; Warth Rybligshess Incy hm@g i’iPB:{IlF a8 5¢
acceptable (i.e,..stetil -toxic) 21 APR 2094 WO 01/ 31005 -29

PCT/ USOO ZQSBQDFP}E[%iZS,Imgg%%%&F%EWbr solid diluent that serves as a
pharmaceguti cal vehicle, excipient, or nmedium Any diluent known in the art
may be used. Exenplary diluents include ﬁi.]t are not limted to, water,

sal i ne sol uti ons, pol yoxyethyl ene sorbi,?é er?onol_aur te, magnesi um

stearate, methyl- and propyl hydCoRseraativedubsytupiens &y i hat o5, starches,

| act ose, sucrose, 5 dextrose, sorbitol, mannitol, glycerol, calcium
phosphate, mineral oil, andSIRBECHMAINter. Variants that display |igand

bi ndi ng;gor operties of natCHARNCPERISTHCare exXdVMENOACHR hi gher |evels, as

wel | as variants that provi i i {vely active receptors, are
‘?&‘ﬁgﬁﬁ%ﬁ“’“‘”
-

particularly useful in assayg Qi b vention; sgheyyariants are al so
useful in assays of the invegti O nd in provi o cellular, tissue and
ani mal nodels of 10 di seasggi @fﬁf‘ ‘i'?ns. char acﬁderi zed by aberrant DnGPCR
activity. - Sullur-containing:
D. Borderline: G
Uncharged-polar
A. Hydroxyl: . STY
~ B. Amides: NQ
C. Sulfhydryl: C
D. Borderline: G

Positively Charged (Basic): KRH
Negatively Charged (Acidic):D E

As still another alternative, exemplary conservative substitutions are set out in Table 3,
below.

Table 3
Conservative Substitutions m

Original Exemplary Substitution
Residue
Ala(A) Val, Leu, Ile




Wth the know edge of the nucleotide sequence information disclosed in the
present invention, one skilled in the art can identify and obtain?1 APR 708t
nucl eoti de sequences which encode DMGPCRs from di fferent sources (i.e.,

di fferent woegsmwesor different organisns) through a vari etpCcroisonesnez wel |
known to the skilled artisan and as disclosed by, for 15 exanple, Sanbrook
et al., "Ml ecular cloning: a |laboratory nmanual", Second Edition, Cold
Spring Harbor Press, Cold Spring Harbor, -3 (1989), which is incorporated
herein by reference inits entirety. For exanple, DNA that encodes DnmGPCR
may be obtained by screening of ARNR) CDNA, or Dg)@GhhcASNA with

ol i gonucl eoti de probes generated he 20 X gquence
informati on provided herein. Probjéél?@i/ be Iamﬁvﬁﬁgﬁﬂféﬁﬁgdet ect abl e-
group, such as a fluorescent groupsp P} adioactive at@h or a

chem | um nescent group in accordgpsgeCyv th procedur &grknown to the skilled
artisan and used in conventi onal %iﬁ@l di zation assgys, as descri bed by,
for exanple, Sanbrook et al. A nugl acid nol ecul e“conprising any of the
Dr nGPCR nucl eoti de sequences 25 @) bed above cas@l ternatively be
synthesi zed by use of the polynmer ggeaphai n r eagishOoGin, (§§Argpr ocedure, with

the PCR oligonucleotide priners produced fromth epi.i sequences
provi ded herein. See U S. Patent I\ﬁ rs 4,6 Piggﬂ%ét’l\ﬁahgge’et al. and

4,683,202 to Miullis. The PCR reaclewfl)rovi dedeaValeMeblpoPhsel ecti vel y
increasing the concentration of gpypa}icular nuakgiGnas&ssl sequence even

when t hat sequence has not been iously purif.i and is present only
in a single copy in a parti cul araglgﬁm. The net ﬁ‘g’ ﬁ%:iea'l:i:ﬂbe used to anplify

ei ther single- or doubl e-strandedPBrfF) The essehew Vol Haaélaet hod Z 1 APR ¢ -
2094 WO 01/31005 PCT/ USOQ 29002 p39¢p)rvol ves the usgyof two
ol i gonucl eoti des probes to serve %s P%i nmers for the npl at e- dependent,
pol ymerase nedi ated replication o “0¥Yesired nucleic acid mol ecul e. A wide
variety of alternative cloning andtfIVitro anplifi c¥fi on nethodol ogi es are
wel | known to those skilled in thqr@g; Exanpl es of Tese techni ques are
al,
i

found in, for 5 exanple, Berger e Quide t C oni ng
Techni ques, Methods in Enzynol ogy Academi C'P@?/gis%%#’ﬁ%?r San Di ego, CA

(Berger), which is incorporated hdfi¥) by reflerbewsMetPha,Alentirety. The
nucl eic acid nol ecul es of the present invention, and fragnents derived

therefrom are ugeéiduld B¢ wsderstsid g thedefirfiion bfpolgpeptidegofthe idventomis
pol ynor phi sm (RFLP) = 10 associ ated with certai.n ditgo;tgers, as \/\%Idl .as for
geneti ¢ mappitendedantindudepolypapgdes haaepe medilicagpns otiertBan msgrion, CRIEIULOF ge

Lo Ly S YR85 3 A B e iy B,
t her et 0, 5 deicbvAlentfifh giahiré,and Gl eletforlexaneie; chemical bonding with polymers, lipids, other
organic, and inorganic moieties. Such derivatives may be prepared to increase circulating
half-life of a polypeptide, or may be designed to improve the targeting capacity of the
polypeptide for desired cells, tissues, or organs. Similarly, the invention further embraces
DmGPCR polypeptides that have been covalently modified to include one or more water-
10  soluble polymer attachments such as polyethylene glycol, polyoxyethylene glycol, or
polypropylene glycol. Variants that display ligand binding properties of native DmGPCR
and are expressed at higher levels, as well as variants that provide for constitutively active
receptors, are particularly useful in assays of the invention; the variants are also useful in
providing cellular, tissue and animal models of diseases/conditions characterized by
15  aberrant DmGPCR activity.
In a related embodiment, the prcsént invention provides compositions comprising

purified polypeptides of the invention. Preferred compositions comprise, in addition to the

polypeptide of the invention, a pharmaceutically acceptable (i.e., sterile and non-toxic})




of the present invention encoding DGPCR are useful as diagnosti& t@@lﬁ for
probi ng 15 gene expression in various tissues. For exanple, tiss d nife
probed in g ' ol i gonucl eoti de probes carrying detectabl e groups by
conventiongviﬁﬁﬁgkgdiography techni ques to investigate natFGBUSHRORS| on
of this enzynme or pathol ogical conditions relating thereto. Antisense
oligonucleotides are preferably directed 1g.regulatory regions of a

nucl eoti de sequence selected fromthe group consisting of SEQ ID NGs: 1, 3,

5 7, 9, 20411 . 7. 1:19: r. 23, or .nRNA correspondi ng thereto,
i ncl udi ng, du%l%églnfslb%dt%rcfbhégfluﬁéh alqﬁ?rtvfga [ RaEpecsHtiCal XeiClGo X TR AE o
sequences, anetitine AriyjkéilueAtkiowai idhé 86 HRY G WGed B RS HRPhel ain
or verify the nugleotide sequence of CR. Themﬁﬁé%%ﬂﬁﬁgfeotlgégupﬁ&
sequences offiot HE“'}SE do.evater, palg splytons, polyosysthylent sotbitap medeurate magreesium

However, as ':%ﬂéé‘%h' n | equence 25 obtained b

aut omat ed mes'tt ods mayi'dc Sél?gﬁoﬁwglgdn@*gr)%%ﬁr’%t.g’etﬁfﬁcggl&ﬁe&es eﬁ&@’ée’ SHEFO&S i ned
by aut omit i clexmose, sotbitelirlaynisd], glgeerdl, 8416iuin haite) nfinériPbif, Anl X 08da hiRRs!
about 95%to at \)&%ast bout 1 99.9%. dentical to the actual nucleotide
sequence of a gi aﬁ‘b‘c‘ﬁ%‘i"dsi’l%yclﬂ&i’nﬁth“&’éﬂ propauties efnatiye DeelgBeRoamdmey be nore
precisely d ' ' ' | re.well known
L The art . e 38 nigher @y e U ell SRS pROpEIdIIErcontBh LI o,

del eti on of reseptors, anppaticnlaily vicfilaa assays ofthe invention the watanshiré alsb Bseful in

transl ati on _such é“?‘at. thg gre%ct ed. .am nﬁ‘ﬂgi d sequence wil] differ from

that whi ch f@yyobire 80 An4N8 RyeYiding 5!l ples tisasnd gpipal modelsofyr edi ct ed

from thep aCHib%hse%ﬁﬁ&ﬁbﬁ%a?&%ﬁ@&ﬁﬁ%cr}éﬂ?m@tﬁﬁ?\ﬁif mol ecul e, starting
e pr

at the point of the nutation. Another aspect o esent invention is
directed to vect d¥sh therknoadesigsiof thetnucleopde ssjuenceinformation disctpsadsntige any of

the nucleic L4 . ul es r.i bed above. Vectors are used herein .
either to aﬁpﬁﬁgﬁy’ﬁ%%&°’}5|\‘1’%ﬁ%§&%@T%ﬁ%?cﬁ@ﬁﬁ&f%‘%@&“@?ﬁa%%“msmeh
encodes DnCEfifdde DraGRORSGrone diffeiént iso@rcei(@e., Bifferchit Gsdbiel of 8iffet@f ofghnisms)

pl asm ds, phages, cosm ds, episones, viral particles or viruses, and

i nt egr at abl mdvehmsans well kngwmtprthe skilledhartisanand s discinsed biefohost

ay
h I ARGt f i ral Lt cl i ncl ude,
Dot Car o ot CRRAAR mbroBE BT, ool Ml clphfeh IBA] HankB S5 Fiollen, °©
her pesvi r us€sld Spring Harbes Preas] €otd Sping Haibet] NY (1989, whbesiiliéorphateddierein

Vi ruses, vaﬁci nia viruses,. and retroviruses. Preferred expression vectors
i ncl ude, bBY THFENERHID IS MUY t 0, pcDNA3 (Invitrogen) and pSVL (Pharmaci a

Bi otech). Ot her FS%&[&@(%%?%NXQ&?%% DoHIPCR iy (@ brdifha by é%g%?f pSPORT

vectors, pGEM vectors mega vectors °(
Bl uescri pt md¥ds DN A pugengene PNA Gith bl gomsiantide pfabag generate®EoRthe

(Lot U o PR RUESE L LN L BSRY: o LETLST, BRRSIaA e 1ESE Y ©

replica

detectable group, such as a fluorescent group, a radioactive atom or a chemiluminescent
group in accordance with procedures known to the skilled artisan and used in conventional
hybridization assays, as described by, for example, Sambrook et al.
A nucleic acid molecule comprising any of the DmGPCR nucleotide sequences
25 described above can alternatively be synthesized by use of the polymerase chain reaction
(PCR) procedure, with the PCR oligonucleotide primers produced from the nucleotide
sequences provided herein. See U.S. Patent Numbers 4,683,195 to Mullis ez a/. and
4,683,202 to Mullis. The PCR reaction provides a method for selectively increasing the
concentration of a particular nucleic acid sequence even when that sequence has not been
30  previously purified and is present only in a single copy in a particular sample. The method
can be used to amplify either single- or double-stranded DNA. Thé essence of the method




sequence encodi ng DMGPCR is operably |inked or connected to suitable; apr 700t
control sequences capable of effecting the expression of the DGR In a
suitable host. DNA regions are operably |inked or connected when they are
functi onakgyei/gloas ed to each other. 20 For exanple, a prongcarusoene@er ably
| i nked or connected to a coding sequence if it controls the transcription
of the sequence. Anplification vectors do not require expression control
domai ns, but rather need only the ability33o replicate in a host, usually
conferred by an origin of replication, and a selection gene to facilitate

recogni ti onjRiIves Bsiselolainé sligdieleoti@ecbrbivds 16 edrive ab pegticfop @i templdie
expression vector will vary dependl ng upon the host 25 sel ected and the

t r ansf or mat dependent/pelymerssemedigtaddepliqagion ebha desredgugleicacad m

transcriptional pr a
transcription, aB‘s g]ﬁ %Elgty gncg%hﬁgéélﬂﬁﬁggﬁ&mmwgﬁghg ﬁ% éﬂho&les ne
sequences WaieAhne@alts ost baile@intheatti ®xamples bf drese techmigoes are doundaingfoat i on

Preferred vectors preferabl contaln a p noter that is CO ed b the
host 308 orgamslmgqrgerwé ‘%é‘ﬁlﬁ‘f% Tgping fiectigussrMetins ip E3rymalpey

prokaryotic t KpdrBe;% eRdih
sequences |P‘|%?’ g\:élé‘f%%lgﬁﬁ%s na’ Eéﬁbm Fmte S ﬂ%ﬁ%ﬁ?%ﬁﬁé@@%é;ﬁhe
bact er i ophagferencdigidts eddiregpey, A. D., 21 APR 2004 WD 01/ 31005
PCTI USOQ' 29002 -32 Col d, Sprjn Press

rb
which is incor poPIBP@H"lﬁ@raétdrfngt?ﬁl_{‘alls%gétlhﬁHE‘éeqtﬁnY"t“ngnﬂdrn@T@neq_%mg%I
Hendr i, R ufesrdrt: are GOl 5L hinfob ésultiidh Sragnieal enB0 polgmbRHGH REDP)

(1980) , which isincorporated herein by reference in |ts entirety); the
trp, recd hssatiatdovith ceraih disodersy anwelbasfopgemeticonsppigid t he SV40 early

pronoter 5 (Benoi,st. 81

i ncor porat ed her éPS Wer"ﬁg‘e‘t‘gie@gdﬁﬁo B?%mgﬁglgtr-%?‘ ?legtlngosopln%rrftcglé%?tgdm &t s

i ncl ude, buined® QénsidnﬂFBPQEQ(IDNUdSB 37S/E, ¥ 1} 1810, 1%i19y81, dr@3got er i nal
repeat of human | ‘muno | Ci encifl virus, maloney virus, .cy tonet@al oVvi rus

i mredi at e eawqupmpﬂsmmpéﬁrmen@m% pmplogpus,hereto. degyied @'ﬁ?‘d@ﬁﬂ“@lﬂ? SCRUFRLSS

actin, human 03| n 10
met al ot hi ongr A%F&T‘H“oﬁ’é regu&?%sggwgg? e }snfgf]ﬁﬁmg{?
preferregg Vg&ﬁ&é@rmsﬂhﬁﬁ s tRxeRp| B enhmple] tisdnkean bgptodicdmysmewuhnces are
represented by the Shine- Dal garnq of the replicase %R f thegp g e M5-2
IFEMEHIRE2 @3

(1973),

and of the ghzenusiaotige prabes eRTARS dejectabls gEyRs by uence
may be di reqdhiiohed toedpy &t R b iBiiR: S5y tmdoaatms

expressi on 0O tern. Mreover, SU|tabIe ex ssian
vect or s canrélasingntteresn Amnenmmlgoaudaoﬂx@s ardpreferatily divcted to tgn rlrggl@ms t he

Ut usi ng- a3 FHEeGHIS srauger sRGS Bor Pk asuR e SRENT G Ok 4k £ T e
art 20 11,13,15,17,19,21, or 23, or mRNA cormresponding thereto, including, but not limited
to, the initiation codon, TATA box, enhancer sequences, and the like.

Automated sequencing methods can be used to obtain or verify the nucleotide
sequence of DmGPCR. The DmGPCR nuclectide sequences of the present invention are
believed to be 100% accurate. However, as is known in the art, nucleotide sequence

25  obtained by automated methods may contain some errors. Nucleotide sequences
determined by automation are typically at least about 90%, more typically at least about
95% to at least about 99.9% identical to the actual nucleotide sequence of a given nucleic
acid molecule. The actual sequence may be more precisely determined using manual
sequencing methods, which are well known in the art. An error in a sequence which

30  results in an insertion or deletion of one or more nucleotides may result in a frame shift in

translation such that the predicted amino acid sequence will differ from that which would




and described in Sanbrook et al., supra. 20 An origin of replicatioz C$H
al so be provided either by construction of the vector to 1include a 1 APR 2004
exogenous origin or may be provided by the host cell chronosomal
replicatiwoouse@sanism |If the vector is integrated into tPET/N6&290Q |
chronosone, the latter may be sufficient. Alternatively, rather than using
vectors which contain viral origins of replication, one skilled in the art
can transform manmal i an cells by the nefﬁgﬁ of co 25 transformation with a
sel ectabl e marker and DnGPCR DNA. An exanple of a suitable nmarker |is

di hydr of ol deeredicied tfrasethe BEERE) nusteotidy seapenee ofi thesucleis apld mpleculpzptasting Rb.
4,399, 216) Nucl ences encodi ng GPCR may be reconbined with

vect or t??PO &b i%ﬂ%&th conventional techniques, including

bl unt - ended or s&:&gmraeﬁbceaﬂmé p2Reiitdh véntion io dirédt@biol vettors, ©8 tecombimnt enzyme
digestion to provide appropriate termni, filling in_ of cohesive ends as

appr opr i at EXPrgssien Vemonsheesmisngsanytof dhe WA@wﬁ@er:w errirsiRadaRBYe j oi ni ng,
and ligati on are
21 AR 3004 St 32Bh BBl febladB iy PREA IR EAYE nl R SHEGICR MO 01
supra and 2% preveDN A whih dnaodds@raGPCRl.\/mrbfnﬁadfveﬂorsandade bat marmobhmnnmml i an
expression vectors_ are di SC| osed in, ex Ckaya

Cel | . Biol pasmp ages RIS, SHATMED vgﬁpuwﬁnpoqmﬁm and & %%GH%N 35,
Cosman et enuaﬂb'r ﬁ*a%lﬁgﬁéu?téﬁatagﬁ%toﬁﬁe ﬁbﬁ%@ggtﬁébyﬁﬂﬁﬁol@ogél 18982, each

of which |s |ncorpora d herein by reference in itsS entirety. Another
aspect of tré@mbinsem). iRreferred unallmnmhpseocl@de,thutaxcamﬂlunwédo,mdgno‘@msm

havi ng ression vector c risin of th .es
doscr B0a BHEDRVT e bt Sheso ReprayiinEdh BB viftees Mrdiesoelitalin Al
expr essi on pee&t Pfrudes, vaREMQOHARES, ahd térovirusd) Fedfetred exlsreﬁsﬁomﬁdckors fuchidebl e
host cells for expression of t he pol ypeptides_of the 10 inventian include,

but are notbut anginogtimitsd t%m@ﬁ%ﬂ@%‘“"g@ﬁsﬂpd PaYd- @hrEpacia Bioteghy. Qther
prokaryoti ¢ Srcgsrlgi%ﬁgrs\{ﬁc% Phtsarg lﬁi}ﬂﬁ ggﬁoiﬂeve% (Rfone fpst cel |

woul d be any aryotic cell capa ressing thé sequences.
Sui t abl e prPiontega), pPROEX ectdrs (:I],IIdBcthlasda, Mla), Bitescript teetbrs (Strabapenel; pQEof

t he genera Escherl chia, Bacil]lus, none Pseudogonas, Streptomyces,
and St déhyl"@ﬁtﬁﬁsc@ag%%ﬂsfmgoéw a)@n‘é? "%ESD i s enployed, then

the appropriate ﬂ}gﬁhgaﬁkgemw Feotdi® 2k g%l‘?é%f’erﬂﬂw Cons@hdts frRARha IRA

expressing the clone uence. Prefer y, eukaryotic cells are cells of
hi gher eukaeqtﬁnesenc&dtﬂgalbhﬁﬂﬁkwqpsmbly inkddworiconhagtie, tojsustable eonted | i i t ed

cel | 2?’%?2?&&%%@ ¢ o e fiEctgdt piressie of e BRCTER aatie fisec BN o o,
HeLa cell s re&hhd C@t mea\ba Ednréted S Heh tﬁ@'@c g@idtivhally¥eldtéhd GEE6ther.
nonkey ki dney ceIIs ( cel | hunman 293 cells, and
20 For example, a promoter is operably linked or connected to a coding sequence if it controls
the transcription of the sequence. Amplification vectors do not require expression control
domains, but rather need only the ability to replicate in a host, usually conferred by an
origin of replication, and a selection gene to facilitate recognition of transformants. The
need for control sequences in the expression vector will vary depending upon the host
25 selected and the transformation method chosen. Generally, control sequences include a
transcriptional promoter, an optional operator sequence to control transcription, a sequence
encoding suitable mRNA ribosomal binding, and sequences which control the termination
of transcription and translation.
Preferred vectors preferably contain a promofer that is recognised by the host
30  organism. The promoter sequences of the present invention may be prokaryotic,
eukaryotic or viral. Examples of suitable prokaryotic sequences include the Pg and Py

promoters of bacteriophage lambda (The bacteriophage Lambda, Hershey, A. D., Ed.,




marine 3T3 fibroblasts. Propagation of such cells in cell culture has .
become a routine procedure (see, Tissue Culture, Acadenic Press, IKriellBind
Patterson, eds. (1973), which is incorporated herein by reference inits
entirety) who/s@egsti on, a yeast host may be enpl oyed as a PaIYUSHHR002
Preferred yeast cells 25 include, but are not limted to, the genera
Saccharonyces, Pichia, and Kl uveronyces. Preferred yeast hosts are S
cerevisiae and P. pastoris. Preferred yea$t- vectors can contain an origin
of replication sequence froma 2T yeast plasm d, an autononously

repl i cati onCoRiSpiinpidarbdRBess, Lqdd SpmtgHarbegiNYi (1221 rehich $s incprporated herein
pol yadenyl ati on, sequences, for_ tr I ptio rmnatjon,.a | ect abl e
mar ker geneby BHeReRgeINIESIIGIEYy W?@[ﬁi %ﬁdinénﬂi Weﬁ‘%@?ﬁ wﬁﬁgsf%essc;ol i

are also in IoF ' t] i ted® Rbrefn fehéncd 112 ils amtiregs
cells. In aé%re erre g&ﬁ%&ﬁ*@@’“’%ﬁﬁ@ﬁ%i des ofggfﬁr?e ir?ventison a?g

expressed Uthengp, fed?g hichishockiand lanZassimoters yS£.arnliZand theRV20 el oomta 1005
PCTJUS00/ 29002 -34 ( , Lu W .+.-Bi 0l Technal o 988.,,..6 .

Bacul ovi% us(Bsagisbet PZ%W& il?(@l.’ 2§b fdébypaf’gq ’W&?&th %‘gﬂ‘g}' rg{éé}cg m
(Eds.), W n : erdBude! hut afPfet limitéttio UndusehfiriaryNamor
4,879, 236, W&Eﬁﬁg@vﬁ?@ﬂnﬂ S n?g? porz_itueﬁg’ l#zuefrei. n by ref eorence inits
entirety). vinusgdetigterminat tepeaiXbpomvimowpeaficiangy Yirysi MUNYPRBssi on system

_ ieguinaltepedC bt PRSiReesi on oyt
A So' Conpr CRERBENBY A Sur Ry FA P, Fse B SR S Pl o 83E Vinkhirfan,

and pol ycl gna hamah RRfsRS husan Gboglobin hanan frdilesreatine,raad homant i bodi es,
bi functional / bi specifi'c antibodies, humanized antibodies, human
ant i bodikes, metaotbiomgirenent ary determining region (CDR)-grafted antibodies,

i ncl udi ng conpou - Whi ' i vddisal |y
recogni ze a pol yg%éftlw gf%ﬁb@ﬁ&eﬁgﬁ%u% gt%?uggggﬁ?éigd%g&r%@%% t%)drt(_%@f ragnent s
t her eof . Pr pfgermeleaimiple0sk stitabit régudatonyseqienoes aneeepreseateddyttho8tines whi ch
are produced and identifjed according to hods .descri bed  in W93/ 11236,
publ i shed JDalgammof the geplicgss @eiﬁﬁﬁﬁﬁswfg{?é\a Réﬂlﬁ%?“ﬁ%%?’%"r‘%‘? 2“’56}1 its
entirety. A[hghg&%‘?'miers‘}ﬂﬁ@ﬂ%&md 2 bt Rty R RiireEAY foll oictitby) BN AScofing ar

ed by

al so provid € 1 nvention. e term 15 "specific for," when used to
descri bes anDichGHCBsarnifresulteinithe expression aftleti matues DoMaPCRIPEOOIr | abl e  regi ons

of the antibodies of the invention.recognize an | hd | des
excl usively (i. e.i@rgf’%efaﬂil@iéﬁaoexafeéflf’ﬂéﬁ‘gg’ﬁ ﬂ&w“pﬁ M%e@%}%ﬁ%t her
known GPCR ,fgk¥ BieRicheifmef thé friniCorafedRasiellabThe dahifemeaioasfitre selecttidrimpst
affinity, despite the possible existence of |ocaljzed sequence identity,

horol ogy, ois Garied et usyngray\ansef BrroroiRus trghnigues wall kBevn Ehior xRSt 1njthe aitj |
be understood,t.hat..speckfi t | boq] may al so interact with other

pr ot ei ns (fBPdS%—?BF‘E,‘“ glirhgrl?r%gfgaﬁ(r}g?%fn A or other antibodies in ELISA

t echni qugs t hr oyghorigin@fagilication vini dissleopronided eitherdiyckonstnectionof gigl ¥gcios it on

of the anti lijlzcl)cqac(lacsin Sc%%énéuré origin or may be provided by the host cell chromosomal rephicatio.

mechanism. If the vector is integrated into the host cell chromosome, the latter may be
sufficient. Alternatively, rather than using vectors which contain viral origins of
replication, one skilled in the art can transform mammalian cells by the method of co-

25  transformation with a selectable marker and DmGPCR DNA. An example of a suitable
marker is dihydrofolate reductase (DHFR) or thymidine kinase (see, U.S. Patent No.
4,399,216). _

Nucleotide sequences encoding GPCR may be recombined with vector DNA in
accordance with conventional techniques, including blunt-ended or staggered-ended

30  termuini for ligation, restriction enéyme digestion to provide appropriate termini, filling in
of cohesive ends as appropriate, alkaline phosphatase treatment to avoid undesiderable

joining, and ligation with appropriate ligases. Techniques for such manipulation are




particular, in the constant region of the nolecule. Screening assays to
determine binding specificity of an antibody of the invention ard WfR 2004
known and routinely practiced in the 25 art. For a conprehensive di scussion
of such a¥@9¥3108ke Harlow et al. (Eds.), Antibodies A LaBETABH2P02anual
Col d Spring Harbor Laboratory; Cold Spring Harbor, NY (1988), Chapter 6.
Anti bodi es that recognize and bind fragnmepnts of the DnGPCR pol ypepti des of
the invention are al so contenpl ated, provitded that the anti bodies are

specific for DnGPCR pol ypeptides. Antibodies of the invention can be
produced usdisgjosadbynSamiraoket ale s¥prersdmrenell keawn Wehe agsr Mathedsdos n the art.

Non- human anti bodi es be..hu |.z€e : 1ot he
art. 1 ont TR olRm A TRt R gL e Slslopf il SutiB ey 17
or consensug] M\CRIIZB64, VW8I 3/ 280 Cosmad o L] MeBURHniho0 21986, 2hadg, Coanaver k
sequence. Further changes can then be_ introduced into the antibody

framewor k t . .etuteal 88487 20168y EBrA-0301 6y and MQ 91/180R2 pashy d whigh ishe

i nventi ar I, ] .C purposes (by nodulating

acti vi t?of’@r@gﬁ%hﬁég g‘é’?’.‘%"“%&r?ggg’g‘gg 0 detect or quantitate DnGPCR, 5
and puri ficati onAabthenidpelt ofithé presentimventiomisalireeted tbwahsfartetifhesti celle hoviog
for any of the purposes descr.ibed her&:qn g](rqe aElQSO ‘c?grlgqrghen ed. In
general , a ¥ EXRIFSSIGRCYECION SPRIPESNG pRY, of ths ougigicacid rpglepylss desgn Br whi ch
the antibody, W bbtide fexhreSsibt G&R6His iftRABEEDN 1S
directed tgﬁﬁgrt%?% SO0 épﬁgdlt%t?dr%gs n P%ﬁ%ﬁi%ﬁigﬁnsg in a mamal agai nst a
pol ypept i deinté an approprae hossiwelhy Suitatilnhest gelisfgr express@ntaf shepolypaptides eftbent

f th I ti.de. sufficient R ' . t will
e depelitienBvBianinch-ak Sk faiftadf rotr L et AR St yo e e ot
can be detgioRhRRHc Giépr%&!ﬂﬁfv&hir!ii &@ployed, iRen\the Apistopdte Bofieell wolild tearyr esent

invention is directed to conpositions, including pharmaceutical .

conposi t i onprokanyetie cell papableyofsKpressing thel cdoned sequenpes Suitalds prkanyptic cells
reconbi nant. expressi_on _vect.or ' . j er or
i uent | PPEEPE BT pof IR SR G RS Al SRR A Y mERE,
accept abl e. pSuidondhss, Srepiontysesaat] Sdphdoedeess. i n the nost recent edition of

Rem ngt on' s Pharnmaceuti cal Sciences, A. OGso|, standard referencg te in
this fil d, whicH 2keRHoYFe SEPEFReR KeTdi1h em*%&éh‘ah@e apRyoppe ?’Bﬂt‘:icﬁé‘f%)ﬁé

Preferred *e%‘gﬁgﬁ‘ﬂ"&% °Qﬁb|i.% %%(P?%siggm&&dis%&&&%, Pk%aﬁ?,?e&%yoﬁc

limted to, ter, sallne, 5 solution, dextrose solution, "and 5%
human ser uncellstanercells ofhighes eulssyates] Swtahiprabayotie tellslincluda, bht ars npt kmutedi | s
may al so be used fornmul ati on eri.lized

t echni ques. “W’Pﬂ'hf‘ﬁ"gg PR E RS Ee ?ﬂg’r’%ﬁ%fs@&fi hymag 38%‘@%@@?’2#%? Lrig'i%?%rned
di scl osed i RodtlR€lls include, but are not limited to, insect cells, HeLa cells, Chinese hamster ovary
20  cells (CHO cells), African green monkey kidney cells (COS cells), human 293 cells, and
) murine 3T3 fibroblasts. Propagation of such cells in cell culture has become a routine
procedure (see, Tissue Culture, Academic Press, Kruse and Patterson, eds. (1973), which
is incorporated herein by reference in its entirety). '
In addition, a yeast host may be employed as a host cell. Preferred yeast cells
25 include, but are not limited to, the genera Saccharomyces, Pichia, and Kluveromyces.
Preferred yeast hosts are S. cerevisiae and P. pastoris. Preferred yeast vectors can contain
an origin of replication sequence from a 2T yeast plasmid, an autonomously replication
sequence (ARS), a promoter region, sequences for polyadenylation, sequences for
transcription termination, and a selectable marker gene. Shuttle vectors for replication in
30 both yeast and E. coli are also included herein.
Alternatively, insect cells may be used as host cells. In a preferred embodiment,

the polypeptides of the invention are expressed using a baculovirus expression system




present invention, one skilled in the art can identify and obtain

nucl eoti de sequences which 25 encode FaRP-binding GPCRs from dif fiet &fft 2004
sources (i.e., different tissues or different organisns) through a variety
of neans wadbukwaeswn to the skilled artisan and as di scl osedCTRIB00/£992
exanpl e, Sanbrook et al., "Ml ecular cloning: a |aboratory manual ", Second
Edition, Cold Spring Harbor Press, Cold ng I ng Harbor, NY (1989), which is
i ncorporated herein by reference in its™ntirety. 30 For exanpl e, DNA that
encodes GPCR may be obtained by screening of nRNA, cDNA, aor genonic DNA
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20  such polypeptides). It will be understood that specific antibodies may also interact with

0

other proteins (for example, S. aureus protein A or other antibodies in ELISA techmques '
through interactions with sequences outside the variable region of the antibodies, and, in
particular, in the constant region of the molecule. Screening assays to determine binding
specificity of an antibody of the invention are well known and routinely practiced in the

25  art. Fora comprehensive discussion of such assays, see Harlow et al. (Eds.), Antibodies A
Laboratory Manual; Cold Spring Harbor Laboratory; Cold Spring Harbor , NY (1988),
Chapter 6. Antibodies that recognize and bind fragments of the DmGPCR polypeptides
of the invention are also contemplated, provided that the antibodies are specific for

DmGPCR polypeptides. Antibodies of the invention can be produced using any method

30  well known and routinely practiced in the art.
Non-human antibodies may be humanized by any of the methods known in the art.

In one method, the non-human CDRs are inserted into a human antibody or consensus




physi cal , biological, and/or biochem cal properties of the .binding partner
conpound is al so conprehended in another embodi ment of the inventiohl APR 200k
one aspect, the DmMGPCR pol ypepti de/ binding partner conplex is isolated

usi ng an @ éaehs | nmunospecific for either the DnGPCR popgrenéd/®eez0r the
candi dat e bi ndi ng partner conpound. 30 In still other enbodi nents, either

t he DGPCR pol ypeptide or the candidate binding partner conpound conprises
a label or tag that facilitates its isol#®tton, and nethods of the
invention to identify binding partner conpounds include a step of isolating
Z | APR 20641968 EarRdRofk Ralédde00i7R@Bangds ci thebiieiitirbduekd epthed@tibodydi ng
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i mobi | | ZedgetdrididedUsy theseddkikted ihule &scent | abel on the non- immobilized
conmpound, (iii) using an antibody inmunospecific for the non- i.ngggj i zed
conpound, (iv) uAnotheraspegsof thepreseat wEeRtoR B AIFGISR P CTRRASIIOASACPI®RCi tes a
fl uorescent gt ' bl ' ed, as well
as ot hor -t B BRGbs) BB} Elnc, BomptRE Ly &Ffle HRRRALR HSIEMESETL 50 The

i nventi g ajesEmbinant ctpressioh vediasaldsaibed ysotecnddm raccéptatile natriayondituentr

conmpounds of a DTGPCR pol ypeptide. | n one enfhodi nen the, Lhvention
pr (r)rei ges a Prefsrshly tE%ﬁ%FFéS’rfgh’lteﬁ%’ségﬁ?cﬁ‘fm@ Htal‘é%eﬂ’f“h’&e‘a WEE\(/SQHBLJ Hsept i de
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conmpound an cting binding of the candidate binding partner conpound
to the DnCPEEdand seferpdedext in mhia fiplde tvhichdslinzgrpemasedi herein by refraensstiB #§i on

conprises detecti cal cium flux .or _other | I.cal, t1: ek he
cel | causedewe‘?’hg'gﬁ?'ﬁﬁfﬁ&“m%sﬁ%“%fﬁfﬁgg’? dﬁg%rﬁn% fs}lcﬁﬁgt ﬁlr%oa% %thermﬁa.té’. ,
I ncreasgy  d@glefdakne, Ringdk's Sélhiti GAdRLIRbSe Gblutioh Yardr5% human serum albumin.

Liposomes and nonaqueous vehicles such as fixed oils may also be used. The

formulations are sterilized by commonly used techniques.
With the knowledge of the nucleotide sequence information disclosed in the
present invention, one skilled in the art can identify and obtain nucleotide sequences which
25  encode FaRP-binding GPCRs from different sources (i.e., different tissues or different
organisms) through a variety of means well known to the skilled artisan and as disclosed
by, for example, Sambrook et al., "Molecular cloning: 2 laboratory manual®, Second
Edition, Cold Spring Harbor Press, Cold Spring Harbor, NY (1989), which is incorporated
herein by reference in its entirety.
30 For example, DNA that encodes GPCR may be obtained by screening of mRNA,
¢DNA, or genomic DNA with oligonucieotide proBes generated from the DmGPCR gene

sequence information provided herein. Probes may be labeled with a detectable group,




expression may be identified by incubating a putative nodulator with aapebhi
contai ni ng a DnGPCR pol ypepti de or pol ynucl eotide and determ ning the
effect of the putative 30 nodulator on DMGPCR activity or expression. The
sel ecti vi WP @f31805conpound that nodul ates the activity of DRCGPUSKHIZHNODbe
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20  partners. In solution assays, methods of the invention comprise the steps of (a) contacting

a DmGPCR polypeptide with one or more candidate binding partner compounds and (b}
identifying the compounds that bind to the DmGPCR polypeptide. Identification of the
compounds that bind the DmGPCR polypeptide can be achieved by isolating the
DmGPCR polypeptide/binding partner complex, and separating the binding partner

25  compound from the DmGPCR polypeptide. An additional step of characterizing the
physical, biological, and/or biochemical properties of the binding partner compound is
also comprehended in another embodiment of the invention. In one aspect, the DmGPCR
polypeptide/binding partner complex is isolated using an antibody immunospecific for
either the DmGPCR polypeptide or the candidate binding partner compound.

30 - In still other embodiments, either the DmGPCR polypeptide or the candidate
binding partner com-pound comprises a label or tag that facilitates its isolation, and
methods of the invention to identify binding partner compounds include a step of isolating




nodi fications can be designed to inprove the desired property. Chenic%k
nodi fication of 30 the "hit" or "lead conpound" is often based on An APR 2004
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present invention s thods of identifyin conmpounds whi ch
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contacti ng DGPCR wi t, GO nd,, and deferm ning whet he
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eret I Vi

conpound. e activity of the sanple containin the test conpound is

hi gher 2than the Jdeinvention alsppeovidassicl-basesiasprysin idepif v BAFRET ¢ he
o compounds of a DmGPCR polypeptide. In one embodiment, the invention provides a
method comprising the steps of contacting a DmGPCR polypeptide expressed on the
surface of a cell with a candidate binding partner compound and detecting binding of the
candidate binding partner compound to the DmGPCR polypeptide. In a preferred

25  embodiment, the detection comprises detecting a calcium flux or other physiological event

b3

in the cell caused by the binding of the molecule.
Agents that modulate (i.e., increase, decrease, or block) DmGPCR activity or
expression may be identified by incubating a putative modulator with a cell containing a
DmGPCR polypeptide or polynucleotide and determining the effect of the putative
30  modulator on DmGPCR activity or expression. The selectivity of a compound that
modulates the activity of DMGPCR can be evaluated by comparing its effects on

DmGPCR to its effect on other GPCR compounds. Selective modulators may include, for




compound wi || have increased activity. Simlarly, where the activity of the
sanple 21 APR - 2004 WD 01/31005 PCTI 0500129002 -40 contai ni ng th% 1tmt20[lk
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determ ned Q¥mex@d)iséndrenichl ptirdxtidryandl dyekihesiis) budidsdiultBfptdicdiseisegr but
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signal transduction or al'iz n various nents of
t he nmet hod, cbhditiamsay nmay take the formof an ion flux assay, a yeast

rowt h assay, a ngon-hydrolyzable GIP,assay such as 359] - GIP S ass a
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concentration, a mtogenesis assay,’ a Kinase activity assay, an
ar achi dofi c techniuesivbersn abmding(partger, conyionygd hat-begnddéntidiediapd kg bindingasspyan

assay for extracel|lul.ar. acidificati,on rates we| | ot her bhinding or

Funct i on. bateinigt el e Fresmnse fad Pol Y HomiRaf oot RiFedlt 5 The

art. In sevedephifiel id RS@inRRRESH Wk Bindindbetviomithe DinGPORpUIgREdE Bad the

i nclusion of any of the G proteins known in 30 the art, such as G 16, G 15,
be

or chi meri c bingitg partnes somppEl chapgs in thepreseacs pkibe capaifatmasduater qopnnazgd
- det er mi ned ies 1 : F LY,
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Dr nGPCR2¢ eC ¢pirédses Findingfietwéddthe DmGPCR polypeptide and the binding partner compound is

described as an enhancer or activator, and a modulator that decreases binding between th

DmGPCR polypeptide and the binding partner compound is described as an inhibitor.
The invention also comprehends high-throughput screening (HTS) assays to
identify compounds that interact with or inhibit biological activity (i.e., affect enzymatic
25  activity, binding activity, etc.) of a DmGPCR polypeptide. HTS assays permit screening
of large numbers of compounds in an efficient manner. Cell-based HTS systems are
contemplated to investigate DmGPCR receptor-ligand interaction. HTS assays are
designed to identify “hits” or “lead compounds” having the desired property, from which
modifications can be designed to improve the desired property. Chemical modification of
30 the “hit” or “lead compound” is often based on an identifiable structure/activity
relationship between the “hit” and the DinGPCR polypeptide.




WO 01/ 31005 PCT/ USOQO 29002 -41 according to the invention include, hbut are
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as any oneg@f, the functional activities of GPCRs known in the art.
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unknown congmoading thesank)ybiit arerioy lintited es|@xpratel ludd] ReAsel LA Ssibloaicor diehaah! y
docunented. The literature is replete with exanples of the 25 use of

radi ol abel I¥®¥®i gands in HTS bi ndi ng assays for drug di scovery (see
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bet t Scificity (hi | at | ity),. ide.the ability to
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each of which is incorporated herein by reference inits I'ret
2004 WO 01/599lpasnuEperigiemniastion non:peptidesallosteyic effettorss and peptidss. sYlé ems i s

avai | abjpe T9hdpEie Lbl‘}rB@Aud%Pf:SﬁﬁﬁﬁQou%L employed in such a test may either be free in
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solution, attached to a solid support, borne on a cell surface or located intracellularly or
associated with a portion of a cell. One skilled in the art can, for example, measure the
formation of complexes between DmGPCR and the compound being tested.
Alternatively, one skilled in the art can examine the diminution in complex formation
25  between DmGPCR and its substrate caused by the compound being tested.
Another aspect of the present invention is directed to methods of identifying
. compounds which modulatc.(i. e., increase or decrease) activity of DmGPCR comprising
contacting DmGPCR with a compound, and determining whether the compound modifies
activity of DmGPCR. The activity in the presence of the test compared is measured to the

30 activity in the absence of the test compound. Where the activity of the sample containing
the test compound is higher than the activity in the sample lacking the test compound, the

compound will have increased activity. Similarly, where the activity of the sample




reconbi nant receptors that are well known to those skilled in the art APRSEIEh
systens include bacteria (Strosberg, et al., Trends in Pharnacol ogi cal

Sci ences, 1992, 13, 95-98), yeast (Pausch, Trends in Biotechnol ogy, 1997,
15, 487- 490 01/38¥%eral ki nds of insect cells 5 (Vanden Broe®KT/USG9/290Rey .
Cytol ogy, 1996, 164, 189-268), anphibian cells (Jayaw ckrene et al.,
Current Opinion in Biotechnol ogy, 1997, 8,,.629-634) and several nmamali an
cell lines (CHO, HEK293, COCS, etc.; see Gerhardt, et al., Eur. J.

Phar macol ogy, 1997, 334, 1- 23). These exanples do not preclude the use of
ot her possidentainiak|thetest eompaynd ds/lowerthan thawqtiyéty ip thesample ladang ledested from

nemat odes (PCT application KYANGAR A preferred enbodi nents of the
i nventi on, 9?&9?6’@5’ cgwg%vﬁaﬁa%%vre%iﬁggigﬁiﬁyMi ch nodul ate GPCR activity
conpri se cont act TREplesé&it invmHoH ifsartidul rhyDieRIRopsttleeniigoytipognd vy sing
presence of a corﬁl.ex bet ween the conpound and DGPCR I n such assays, the
ligand i s tHWGRIR jn peypel wyanisty pbdrug sereening techpigyss. i the compounds 9 hed | s

separ at ed, LD s%%d or
unconpl gxedsch%g%{l %@u@@%@éﬁ@%% ﬁ@‘)ﬁ%ﬁ”{ﬁgﬁgﬁ t he {%rt?h%fluga?e conpound
to bind to DHGIUR attiviy)phitare asthlimtitedeof extfactlhsarn, mpenelludar, biblogic otvhemadabut
screeni ng for .conpounds._ _having s itab{ e gl ndi Egﬁgt{fi ni.ty to CRis

enpl oyed. ERTIER ) 3@?88;%@@“57 CIBIOYFE L THE tmay hsiin aBY S ¢ orpounds
are synt hewrgﬁﬁmghjgﬂﬁﬁg%ﬁé&o aTA%ﬁdQﬁ@drﬂ%onie%ﬁa SAROMEEST BEAed

cont act ed washed. Bound i's then 20 detected by
met hods welintrhceilutariyy ©heskilied infthe aift ican) fortxapale.imeasurgithe fosmptigredk | on can

al so be coated directl n at for use.in the,afarn t 10N :
screenifg t P’éﬁ?é%e“”?%ﬂg':j(ﬁﬁ& G?F,FE’MHFWBH‘E‘? g?‘f‘%?‘ﬁb‘*ﬁa%t‘%ﬁ”é ’%'gens lZ&used
to capture jphRe B ehe eRaritg thé@RGinktichSnicbmpRix folBatse betwesaIDRGPCRCaRES! | v,
an expressed -DnMGPCR can be used for HTS binding assays in 25 conjunction

with its defubs@ateicaggeddy the compeundbeing thétedor r espondi ng neur opepti de t hat
activates it. The,ident.ifi Pﬁ?_‘? LS. - WM .t;ﬁl&!rﬁlinedb fi

radi oi sotope, in % ﬁlnﬁéy(biﬁt?m no ?ﬁ#eﬁ;@ﬁ&f@hﬁgﬁfﬁmﬁ%ﬁﬁgﬂg or 32p, yl’)yor
met hods t haéxaﬂﬁﬂe,vﬂhhﬁﬂﬁﬂ?m dnilitiyhe bimdtibe laetiivated byrehendcally siinthesized papsidg,

t he peptides may be | abel ed by well -kno ods with a.suitable .

{1 o eent LEAsaey AdiomaRtvels, HEAetviay obine DRFEGRGSn beaared RS ARTne el 395,
Rogers, Dr “&i@% t@'ﬁﬁ&ﬁﬁhﬂ%ﬂ%onﬁgﬁég chemokafes LikopepadisOaGirbitshiigars d
specifically und to the receptor 1 n nmenbrane preparations nade fromthe

cel | 1ine -explestidesdigids odermntshambptotgsotAdiemativaly, the agtiviee ofthe GPGRs-aadeay s
VO 01/ 31005 eEmnebby FsapmiTaYe spb R o rr g M o as Nink dis S i 6
T e LT e v Ly v A
met hods20i nciaylalter 3 GPER teceptonfungtion:sneht 35 aindipg POty Sf 2A£¢2PIOIIPORR AR VitY
format such as G protein-mediated signal transduction or membrane localization. In various
embodiments of the method, the assay may take the form of an ion flux assay, a yeast
growth assay, a non-hydrolyzable GTP assay such as a [*°S]-GTP S assay, a cCAMP assay,
an inositol triphosphate assay, a diacylglycerol assay, an Aequorin assay, a Luciferase
25  assay, a FLIPR assay for intracellular Ca®" concentration, a mitogenesis assay, a MAP
Kinase activity assay, an arachidonic acid release assay (e.g., using [*H]-arachidonic acid),
and an assay for extracellular acidification rates, as well as other binding or function-based
as.lsays of DmGPCR activity that are generally known in the art. In several of these
embodiments, the invention comprehends the inclusion of any of the G proteins known in
30 theart, such as G 16, G 15, or chimeric Gaas > Gass» Gqos. Gq2s, and the like. DmGPCR
activity can be determined by methodologies that are used to assay for FaRP activity,
which is well known to those skilled in the art. Biological activities of DmGPCR receptors




i n which such separation is unnecessary (Nakayama, Cur. Opinion Dryg ARsEm
Dev., 1998, 5 1, 85-91 Bosse, et al., J. Bionolecular Screening, 1998, 3,
285-292.). Binding of fluorescent |igands can be detected in various ways,

i ncl udi ngWO 0l¥188cence energy transfer (FRET), direct PCTIS00/29002
spectrophot of | uoronetri c anal ysis of bound |igand, or fluorescence

pol ari zati on (Rogers, Drug Di scovery Todz_a&l/,_ 1997, 2, 156-160; Hill, Cur.
Qpi nion Drug Disc. Dev.,1998,1, 92-97). l0 It is well known that

activation of heterol ogous receptors expressed . n reconbi ngnt  systens

resul ts in 2ecoulingiofthe inventierbigehide, b%%i@?teﬂms °§M"d¥%¥g‘ifa&
Cei . I . : ot

pr ot ei ns emﬁﬁﬁaggagp, A\GeI Ry Gl !oT th BRI RivRles 35 EPERRhoWR iR AR U

results in exchan boun r at a binding site on the G
subuni t; onNogdimitisg examples oRGPCReactinties irciude tlansra¢rhbrade signaling.af VafioGTP,

Neu or apor t formaguRich mayBvo/Nes Prefeeh St e ndies e erii gf Angnaieneotn G o
the abilgty r%Eehth | {SafiohLetinitf 1410 nbdiBotidRs b er BxerfifiafyaREVitgoPGPARBY Of

GTPy[35§] [ presence of a known agonist. One coul d therefore construct
a HTS basedis theiGding[c3 36ieskirn grotgins ohpelypeptidesthatdiffer fromdmemar G prateinsret hod.

The G proteins rgguired for nctiopal expressi.qn of ter S can
be 20 native coﬁg?F'PﬁB'r#%ssé‘ﬂFh‘é"ﬁHﬁg’i c’?@ It & Jpned H?B}égﬁ]ﬁ%]ro gg]g ,p'%ﬂ;:g%
wel | - known gesanbiifyanbupcdGhidGondeptide tikzeiésuif@latival GPCR eedeptor digads, peptide
chineric. Otéen, a"nearly universal I¥ conpetent G protein, (e.qg. Gal[gzs S
used to couandmemgentide aHostericeeffastors g1 GPGR weepterscandneplidestbatyney,fagtio
protein actiyatjon r. | ' - St ks L nhi it o t

nat i v 15 ot SRelorLyRREIbR (ooh ¥ pikdnickiale aid ditothpodiRele & dibody.
Exanpl es of prodadts)ofabBOR ¢edeptors PThs imventiun dode notestriel the sources for swthbleo, t he

followng: the ability to survjve in the absence of limting nutri.ent, in
speci fical WOd\élﬁ@fﬁé‘é?@H"‘%QSPb@Eﬁdgﬂ{fP’& F°¥F%§€Fﬁpg’b€%_@rﬁ\8r ByRpral
1997, 15, 484 484) nﬁlﬁﬁgﬁzgﬁccs'sﬂ&ﬁ %ﬁhﬁlpﬁﬁ[ec@%?i'br&%ﬁ,cﬁﬁhﬂ tR& pAducts of

y

measured by Tl uofescen Mur phy, et al., Cur. I nion Drug Di sc.
Dev. , 1998, lcdRBinatfial chemicel epmroades ¢ bpescanstictionpans-peptidg LIRS noni t or

| i gand-i nduged changes .in rane tial or jntr . e AN

aut omat Bd  EYUPRIG QEPTP&B‘_F Eﬁgﬁ“ﬁﬁgf m%?t%s%bﬁ}e@g g(%iro%ﬁéglggp r poses

( Schroeder , stRfcnitbs: GL.GPRPRRPhififde, GNSHURTR#AIIGE GGBYGPLRFahide3O) .

Mel anophores prepared from Xenopus |aevis 21 APR 2004 01/ 31005

PCT/ us001296®SGPlBFgmd¢,d’DV@HNSTLMH%ﬁPd exenERVDH FLREMdS: gani zat i on

i n response to hejer | elag | Stidi | SubsiiBhatelde to

HTS formats (J ay?&ﬁ%%ﬁg?&e?é%g&}g%mgfgﬁw% a%?o?}zgﬁm%y? 1997, 8,

629- 634) . Ags pliStoftietric rdiomutaic) HBLE, électradheminah snd eeeliie, whichcaserndeseribetiond

nmessengers, i ncluding cAVMP, phosphoi nositides, an r achi.dani (o 5 but

these at®e nyr eyameleafngymadpeysy 'f“ﬁf’c‘ilﬂ‘%f’m“}” 8. R BRENER NG MY, (E’a“sm'
1992, Oxford University Press, which is incorporated herein by reference in its entirety.

The use of cDNAs encoding GPCRs in drug discovery programs is well-known;
assays capable of testing thousands of unknown compounds per day in high-throughput
screens (HTSs) are thoroughly documented. The literature is replete with examples of the
25 use of radiolabelled ligands in HTS binding assays for drug discovery (see Williams,
Medicinal Research Reviews, 1991, 11, 147-184.; Sweetnam, et al., J. Natural Products,
1993, 56, 441-455 for review). Recombinant receptors are preferred for binding assay
HTS because they allow for better specificity (higher relative purity), provide the ability to
generate large amounts of receptor material, and can be used in a broad variety of formats
30  (sec Hodgson, Bio/Technology, 1992, 1 0,-973-980; each of which is incorporated herein

by reference in its entirety).




Preferred methods of HTS enpl oying these receptors include permanently
transfected CHO cells, in which agoni sts and antagoni sts can be ziMﬁJﬂL}{{)}M ed
by the ability to specifically alter the binding of GIPy[35S) in nenbranes
prepared fioggpshd@se cells. In another enbodi nent of the ipgewnsimmoo2
permanent|ly transfected CHO cells could be used io for the preparation of
menbr anes whi ch contain significant anmounts of the reconbi nant receptor
proteins; these nenbrane preparations wotfi2zd t hen be used in receptor

bi ndi ng assays, enploying the radiol abelled |ligand specific for the
particul ar receph darietyAfheterslbgoi!systems isuvailabin dr fasctinal expressam of

fl uorescent nonitoring of |igand-induced han i.n i nternal t
concent r at irewmbiﬂﬁ@rfﬁgws H@? arewell W%@rtﬁ‘éw&?ﬂelfe? ip theprt eglf“@cfg%g”ﬁl—io cells
cont ai ni ng .each. ¢ : I s'mg ' i ) ' hO be
preferr edgf%ﬁ%%tﬁﬁgfo&gﬁg’g%h y Wo?ﬁﬁj eag%‘ggllc{:gf&ngﬁ&f/’g? 3?_)23’\(%5@3”
mime?r Ir 23 V\C}Sgilg ta@g?ggzr‘%nentl &cmrugﬁmelgm,lﬁ', 48]}4?4)23edv1arﬁli n ? ch alils

re ; , :
Br osophisl a (Sznden Besecks lah Aty é‘ﬁ?ﬂ@f’eﬁi’éa}%d?gﬁg@’ gLt HROERHer |
expressi ng 4he @%ﬁpgbiﬁmﬁ'ﬁaﬂsms%, | SPL Rt §IF634) ahld Seversiimmatanetil

e’skifTead 1nt ,

known to thos e art (e.qg., Pausch, Trends in Biotechnol og)é,
1997, 15, WeE(CH0), HER293, GOS8 tetcoysee Grertengl ettals Ear. o Phanmanelegy, 3885 7344

screen and identify inhibitor 0 i.gand hi ndi ng t In
one exanpl ez,:gt %‘mlﬁé@eﬁﬂwﬁ%&“ NI RN eégsasﬁlbac | ngig eéﬁgg%sl?‘%ﬁ%\n % E’a
bi ndi ng par,BRkidgScR 3RS SbMined fidd® neh@SeaN@CINdpplibainCW(2ER/871Z)candi dat e
nodul at or such as an i nhi bitor conpound. In another exanple, .interaction

bet weersot he DnGRoRprefssrsgembodiments ekthp inyention. pagthads of seresuing {QrerPmppuRds
o, &Rt shhlare R GetRA G ARS8 Beh ARRGEE chpGukB WIBHRPOR R of

conpound. 1'H Itor 1s 1denti |gd as a conpound t hat
decreases bjsasljing fdrahapRierichof BRERIpRx teewentthe campbuindsindiDmGRE R alnt sueh .

Anot her contenpl ated assay | nyolyes a variation of, the 30 di-hybrid ay
wher ei n an 3ss#yspthedieapd ipyprcaliv JabelsdeiAfter ﬁ‘f‘éﬁbgec’PFlﬂh‘?i’OFsg?@ﬁ'ﬁ!&flf gﬁ)aﬁég‘f

detection o |k de¥iintiodRa forl Obr iiricaftipl Eeiashel @54 meadulr
as descri be%o@ﬂtﬂ%%#&ée}éﬁ |cat&if%ﬂr?ﬂr?g(r¥%léeraﬂﬁv%ﬁ%glp§865r2, pg%l i shed August 3,e

1995. 251 ARRhe@bidity $¥1he paRitols caepowsioeieDmGECBandi dat e nodul at or s
contenplated b he inventiqn include conmpounds.sel - i | of
eit he?ppot‘ent i ;I ﬂﬁ%ﬁ&h’ga{{?"%é}f g?ﬁ‘%ﬁnhl ﬂﬂpgﬁ%ﬁéﬁﬁﬁgﬁ' %Jﬂz;i!?@ (g cﬁu %‘?ﬁof
different | f,m g,g_&b}qugd{hg ffihif) todSGPURC8 eirfployell, Biiehly, Nrdeanuhteers of

i nctu

nodul at or s, Ing: (1) chemcal libraries, (2) natural oroﬁjct

libraries; differensymobpoptide testicomponndsare synthesised iog agobid substiiriohasREpIRes

ol i gonucl eoti des or qrganic I ) Flal - 1eR InS;
random cherﬁcé%ﬁowa‘f %;@pta?gﬁ&ﬁﬁ%@%ﬁ?}{%ﬂgpbgs o?%gggkz%nﬂggunds or
anal 0gsyg of JGeBEOHP ticthdRiwdiEktRwWiERhe sienPidfifiabpagpephidessf the itventios tad also

ot her drug di scover ) . .
J be coated di¥ectly onto plates for use in the aforementioned drug screening techniques. Ir

addition, non-neutralizing antibodies can be used to capture the protein and immobilize it
on the solid support.
Generally, an expressed DmGPCR can be used for HTS binding assays in
25  conjunction with its defined ligand, in this case the corresponding neuropeptide that
activates it. The identified peptide is labeled with a suitable radioisotope, including, but
not limited to, '2°, *H, **S or *2P, by methods that are well known to those skilled in the
art. Alternatively, the peptides may be labeled by well-known methods with a suitable
fluorescent derivative (Baindur, et al., Drug Dev. Res., 1994, 33, 373-398; Rogers, Drug
30  Discovery Today, 1997, 2, 156-160). Radioactive ligand specifically bound to the receptor
in membrane preparations made from the cell line expressing the recombinant protein can

be detected in HTS assays in one of several standard ways, including filtration of the




screens, sone of which are derived fromnatural products, and sone gf lW?d fh
arise from non-directed synthetic organic chem stry. Natural prodb tﬁP 0
libraries are collections of 10 m croorgani sns, animals, plants, or nmarine
or gani snms WPEBIY e used to create nixtures for screeni ngPEFUSY39002
fernmentation and extraction of broths fromsoil, plant- or marine

m croorgani sns or (2) extraction of plants or marine organi sns. Natural
product. libraries include pol yketides, non-ribosonal peptides, and
variants (non-naturally occurring) thereof. For a revjew, s Sci ence

282: 63- 68 ( 1empr-ligandsomnler toasepaipisbapnd ganddrom %B‘h%’é%?ﬂéf(aﬁﬁwgﬁ’ M%Hber s
of peptides, olj go tigde Of w L gan O R, 1994t 45 4411485 €
libraries apgs.rd ) |véﬁ3’ iegﬁis‘t'ggwprepar’ee%@ fradi ?gnaugtéshtonét e€d synthesis

met hods, PCRitefilafié fi@thods inplwdera seimilluticnyprokmiicassey (8RIS) or(X FlpshPiate fdrayat

i nterest are non- peptide conbinatorial librarigs. Still other |ibrarj of
i nterest i i which suh separatipn eﬁwesmﬂﬂmé{&& IQFL‘!F‘P‘.T' W&ﬁ“g’r Dﬂjmﬁ%ﬁii c
col | ect | pn. ;T @EOMBLAAL of yialy. p3RAIdAlaY BEREIAE, 1938, b Jusasd0p Bif@ingde eVl ew of

t
conbi natori al stty and aries created therefrom ‘'see Myers, Curr.
Qpi n. Bi ot eflaoebcenBligdhills 67 b¢ d@BGEd inldeinus Waysainichurding flnortatence energh iransfer

use of the various.libraries described herein_.permsi.s di fiication of the
candi date " Wﬂ(’ girectspecitppjotoglugiome czaéla[yﬁ’é OJS’BB’ET‘} [l§ Of HEOTPGERre ¢ o

nmodul at e act,jmiib; ' 0 ' | TY97bR t 19651 600 M BTk by Dirh
g%ﬁg%&ﬁgggkbb&s, Dﬁ%’ DieRhAPS By 19970 1 QLR RAnibY Dirig

I nvention ¢ I ghed a 25 include soluble forns of binding
partners, a®iseDev.at9%idn9BPWHi ng partners as chineric, or fusion,

proteins. A "bindi.n rtner; .as.. | :

on- peptd de  modiiaeHnoRs e EiAEeH of fhEleloathd Ptcliod BARARE vecombinant
neur opept i dg)%teﬁmgumﬂm variety ¢fl biolbgigalneksponsiis] whietliaes mediatédiyd§ ptoteigsent s,
and nodi fi ed conpounds conprising anti bOdé donmai ns t hat ahe.i m"rﬁnosggci fic
for.the expeerressedh ipthsdostceds. Preratienel § SEGRIMEIgony reiufia 1o Schanec s ay s

may be used bEnﬁnd APBbl TP Qibfiﬂcﬁx?%ﬁiéro?l%é’ 5, ¥ouritg 3R earPlisc falieEtiVve, non-

receptor, including assays that entify lrgands of the target protein
t hr ough neasydiohgablé daRFatPe®S G TID GXYE1S)H & meupshiadingod2n-agenigl todhe

bi ndi f test Ii ds.to the t t | | S .t h
Cdent i 195 i geeeter G gty Neumsrestod 106 P Borsokt ey el e RRTRARARS i ¢
i On spray _Mass 5P e RS UTuhiEbsts [E5iRQ €5 the reqbtir by ity dasiaf biidthgsral yt i cal

nmet hods. Alternatively, "such binding interactions are evaFuat ed indirectly

usi ng the y&IRy[YShinhépresency of aknenm agoristd Ong cpild) therefare gpnstruct 3T §rhased
340: 245- 246 d .Field .al . ' tics, 10:286-292
(1994), bot ngfif@mﬁﬁmme{hﬂﬁﬁfﬁ%ﬁapsﬁ§?83?'#43“y‘9ﬁ’§?e'rZﬁce The two- hybri d

systemis a genetlhe Giffodins feqhirétPior Sinctignal exiression of lsetérotogean GPOURsgrnbei ns

or polypeptides. It can be used to identify proteins th bind to a. known
prot ei n26f nAtve eonstitugntsiof thediosteshias cam b v e Brqugh el inaie seomBinat,

i nteracti Ontec‘l@&fo@'&.i RS PtoleilisSealBh RALR LPAAnRALE CHRANa dEX} AaGSsAIR Cl one
competent G protein (e.g., G.,lg) is used to couple any given receptor to a detectable
response pathway. G protein activation results in the stimulation or inhibition of other
native proteins, events that can be linked to a measurable respohsc.

25 Examples of such biological responses include, but are not limited to, the
following: the ability to survive in the absence of a limiting nutrient in specifically
engineered yeast cells (Pausch, Trends in Biotechnology, 1997, 15, 487-494); changes in
intraceliular Ca®* concentration as measured by fluorescent dyes (Murphy, et al.,, Cur.
Opinion Drug Disc. Dev., 1998, 1, 192-199). Fluorescence changes can also be used to

30  monitor ligand-induced changes in membrane potential or intracetlular pH; an autornated
system suitable for HTS has been described for these purposes (Schroeder, et al., J.
Biomolecular Screening, 1996, 1, 75-80). Melanophores prepared from Xenopus laevis




10 genes that encode DNA binding proteins, to identify peptides thait1 R@“ﬂlﬂ*
to a protein, and screen for drugs. The two-hybrid systemexploits t
ability of a pair of interacting proteins to bring a transcription
activati ogwvglenmions i nto cl ose proximty with a DNA bi ndi ng pPaorasoo2g00at
binds to an upstream activati on sequence (UAS) of a reporter gene, and is
generally perfornmed in yeast. The assay requires the construction of two
hybrid 15 genes encoding (1) a DNA-bi ndi ff-domain that is fused to a first
protein and (2) an activation domain fused to a second protein. The

DNA- bi ndi ngsh@enaligaridadspehderit blarfgeis pigniepboigdnizatidreinresponshite Hgkgologouhe
reporter gene; however, because nos r ot ei l.ack activation,d I n
this DNA-bi GRCRGCHYBRGT: thif srSpoRseadaLanAbNe ot TS SEmats ARG £ 4. LHE
reporter gng'ni%hﬁ%&%% 111994 O B291631Y). ANAYE ire GRBlVaNEbIE Rt tBCinleXstiréraht
domai n, can i y Itse activate expression of the reporter gene
because it eofmsnmon séziond nicssengérS, intludingaA MPpresplhrinesitigdsrand appchdeniesicik e
present, the noncoval ent interactio fok%.rshe first and second proteins

tet hers % hebWdhese3rG Bt BEBFRAIH PIGe ‘HQOU S activating transcription of the

reporter .gene. PRlfeffeiibheds SRS hpldyiiSthest REGitdrsiificladdF¥amnageiy product ,

or fragnment thereof, that is known to interact w th another protein or

nucl ei ¢ aci ttansfésited GHOegells sin which sgamistpamantaeorists cagdieridentified by {hesniibydo

wi th the bindi [nteraction. is@n. of [ epor ' | tored
as di fferen’ipef’g%lahﬁﬁgﬁf}ﬁe h@%@?@fﬁ* ?ﬂ'él Igf/'ilp%ﬁfs ﬁ%g&%@%ﬁ@g&%ﬁcﬂgﬁm

i nhi bitory ,ageienitaithért of the id¢dntidh, Feriapaitlyaransfegted CHORRNS tdiad bensdd on
of the DnGPCR gene product is unknown and no Iigands are known to, bind the

gene pr oalucfor thewreparation ofmempianes whishppniaimsignifisa ammats ofdhe pepmpingnt 30

proteins that hind to the gen b eYek -0%:21 NS
t hat bind tf?cﬁptw&ﬁﬁ'sr gFé%P&?’?%’%%%%ﬁ‘%%%‘@‘?ﬁ%ﬁ&gmﬁs| onép\(orl%l(?(ilﬁé

pol ynucl eot ifigyse 8a@ibvitg ihe ritielabeedRigand epeeificfor (herpartiadaenteptarnd a UAS

bi nding domain (i.e., a first protein) rra%r be Z 1 APR 2004 H\(D%%/ﬁ@lOOS
PCT/ US00/ 2964tgmativelysafinctional asray; sheh as InopesrentmapionRg °£%”|“ i s each
encoding a_ i Ll By hRERAT Rrblon bl Aktrhebiaial Kb drRRnaR st ed
produced an e Ened im the assay. I?‘ypl cally, the second profein is
encodedipy CHE o¢llsrcontaining barhsofahesa reaepirs nbNAdually gs im pobibation woeldde

act val | on BREUGT 7 Fh ARl BrAteEe R R AR A B Sa G of PP RRgH el

proteins, a@ﬁhhﬁsmﬁﬁor%éﬂ cel§ G SRl firfhale) MbielfefefiR Wduyd B pdrianéityn of
the second binding protein. The systemis highly sensitive and can detect

i nt er act i ongransfectedingedt sell liness soaly asprosenhile 52 calls: Exem moge preforred vruld beis

may trigger _transcription.to prod . PE Gy
transl ated TG°H étfaﬁk ?ﬂ;ﬁgf)$egl§§5ﬁrgps'§§§}cgl?%$%ﬁé ﬁer é\%}%%&ﬁgﬁe usgéﬁ Lo
search Her a@Aknownhathdak BEilledid the akiqegs Papschi Brends nBiotahablogy, N80T Hy
method to identify direct binding of test ligands to a target protein is
487-494).
The invention contemplates a multitude of assays to screen and identify inbibitors
of ligand binding to DmGPCR receptors. In one example, the DmGPCR receptor is

immobilized and interaction with a binding partner is assessed in the presence and absence

25  of a candidate modulator such as an inhibitor compound. In another example, interaction
between the DmGPCR receptor.and its binding partner is assessed in a solution assay, both
in the presence and absence of a candidate inhibitor compound. In either assay, an
inhibitor is identified as a compound that decreases binding between the DmGPCR
receptor and its binding partner. Another contemplated assay involves a variation of the

30 - | di-hybrid assay wherein an inhibitor of protein/protein interactions is identified by

detection of a positive signal in a transformed or transfected host cell, as described in PCT
publication mumber WO 95/20652, published August 3, 1995.




described in U S. Patent No. 5,585,277, incorporated herein by ref?ﬁgpgth
This nethod relies on the principle that proteins generally exist as a

m xture of folded and unfolded states, and continually alternate between
the two stvat@mioddhen a test ligand binds to the t5 fol ded FCF/HBW29802t ar get
protein (i.e., when the test ligand is a ligand of the target protein),
the target protein nolecule bound by the |ligand remains in its fol ded
state. Thus, the folded target protein'ﬁé'present to a greater extent in
the presence of a test ligand which binds the target protein, than in the
absence of a | i gaandlidaB: mddwlgtoos contranplatgd by thesinvensiongpejade compausds selgsicde

det er m ned nmet hod whi ch..di sti i t. h I
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need not beifraenhlibrafeisee For thE idehiificativs @Y sinall bivlewld mobowldiors, indhadihg: 6Dy
agent can be assessed by this nethod _as a test l|igand, .including, but not

limted to,chemical dibrasies,(Rrmataraberodynt dibearies, and; (3) epmbinglgriglihrames Gogpprised
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Ch ehm , 69: kefdont @Qém{:%pﬁﬁ):tunj:sp ftmliq)%f\ahigﬂ aiw?mlags oy kn@éne cempeundsior analogs
t echni que screens conbinatorial lipraries of 20-30,agents at a tine in
sol uti gn piefsempepndsthaldiang bees ifemt %ﬁ@g@‘%r‘?ﬁz g‘?aﬁg W%EH‘FM%%%‘{% to the
target pr Ots‘éﬁ%ﬂgfs&f%%@éhegc HEBd ffB#laﬁam!rdl D GitsC PRI Swit¥h BHEPFEm

menbr ane was e specitically selected” nolecules that are retained on
the filter ronedissthsisyntheti¢ prganioehemstiyf Naturahprodeat dibrarjes arecgollegionsif

anal yzed by HPLC and pneunatically assisted el ectr.gospr | O

oni »atiPon MFRTESHSEbAGEh b b RS RS ST BNed e Al hncs
with the griﬁfﬂ‘&&ééniﬁ’% B}:n'fll)regﬁeafaﬁbﬁand axtgRtion bO by, frévn Goil pladior intariner | y
useful for small noleculé libraries. 21 APR 2004 WO 01/31005 PCT/ U§g0/19002
-48 Cther anisohrgamistss of (2) Btractior Af Plants @6 MANINE OTgAmRE- c DaERtiproduet YPREIER ng

assays in.which neutralizin ' ke : 12d] - vepti de
of the invéﬂmaugﬁpog'gg%%fs’i %O&"?EP%@%‘ e ('518%% g%@é‘f (nggrrﬂ%giﬁﬂg' ? or bliyér?di ng to
the pol ypenhewef. For 4 fovRwl s Buience RR2:63468i(b99B)e Conthinderialdibartes aget ect t he

presence of any peptide that shares, one,or re,5 antigenic determnants
Wit h DriSPCRompesed phlsegesmmbsrinephdes. %‘?S?aﬁ“%"g‘?ﬁﬁd?fe%fg%?‘é °°‘6‘B%‘&‘f‘fst5’é& in

A H Lin et Atie 08 § ' AR td PRt B tARtionhPRifomytel systhesif10.
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ref erence imethbds, RGR, iclaring, of proptibtery symthetic meteadso Ofifagtiduiay aptereshare nge-
pol ypeptides of the inventjon.are,..10. eml oyed as, _a Jes ol .f

i dentifi catneaﬁfiec?ﬂ%#’a’é{%af W%%ﬂ#%ﬁwﬁﬁ?@ﬁ‘%& '“Fﬁi‘?éﬁg%‘idu%ng?‘%
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pol ypepti des of the Invention % various nethods_known in the t and the
1

pol ypetiodeslitragesskat areviewapfico natprial ehemiplgy Al Brgnescreatgd £5ee
mol ecul es gre | NEUBALSHh, WidilerhBE 5! RR®/¥¢1997). Identification of modulators through

use of the various libraries described herein permits modification of the candidate “hit” {or

“lead™) to optimize the capacity of the “hit” to modulate activity.
Still other candidate inhibitors contemplated by the invention can be designed and
25  include soluble forms of binding partners, as well as such binding partners as chimeric, or
fusion, proteins. A “binding partner” as used herein broadly encompasses non-peptide
modulators, as well as such peptide modulators as neuropeptides other than natural
ligands, antibodies, antibody fragments, and modified compounds comprising antibody
domains that are immunospecific for the expression product of the identified DmGPCR
30 gene. -
Other assays may be used to identify specific neuropeptide ligands of a DmGPCR

receptor, including assays that identify ligands of the target protein through measuring




pol ypeptides, washed to renoved unbound pol ypeptides, and the pol ypgptapriefn,
conplex is 15 quantified. Data obtained using different concentrations of
pol ypeptide are used to calculate values for the nunber, affinity, and
associ at i Qfp §f;31868 ypeptide with the protein conplex. Labelr€d/yop8dti des
are al so useful as reagents for the purification of nolecules wth which
the pol ypeptide interacts including, but not limted to, inhibitors. In one
20 enbodi nent of affinity purification, a‘%‘ol ypeptide is covalently coupl ed
to a chromatography colum. Cells and their menbranes are extracted, and
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Accordi ngly, conputer “nodel | i ng_ can be used to devel a PUt at i tertiary
structung ofendsenpodingi Hse BNA-hindingdomain thap isfusedle “oﬁ'gﬂﬂ'@ %&Pﬁiﬁa@
information of the trans an | o ea)iey] et e Frst

| i gands bas AHEROR %gfgg?é}da gc?ﬁ@ﬁ%@%fﬁ%é%@gﬁg?g%%gﬁ%ed. In a
particul ar ggbedbreEinto HREUAS\Eithempener gene; litoveiviet, ibechusy mostprotainsdainan

met hods accofding to the inventiaqn _arg {"g‘xv nol.ecqul ar me{YgaQt or%gn{ignofme
mol ecul es, iaetivatioptdomaim,dhis DN ArRiRding Bybrd PRfEIR FOERRt ALYt BASEPYIRLR ©8n
be prepared r}:[w;{e? 8bnd. OfhPdeBbnd HtiFprotein, which contains the activation domain, cannot by

20  itself activate expression of the reporter gene because it does not bind the UAS. However,

when both hybrid proteins are present, the noncovalent interaction of the first and second
proteins tethers the activation domain to the UAS, activating transcription of the reporter
gene. For example, when the first protein is a GPCR gene product, or fragment thereof,
that is known to interact with another protein or nucleic acid, this assay can be used to
25 detect agents that interfere with the binding interaction. Expression of the reporter gene is

monitored as different test agents are added to the system. The presence of an inhibitory
agent results in lack of a reporter signal.

When the function of the DmGPCR gene product is unknown and no ligands are
known to bind the gene product, the yeast two-hybrid assay can also be used to identify

30  proteins that bind to the gene product. In an assay to identify proteins that bind to a
DmGPCR receptor, or fragment thereof, a fusion polynucleotide encoding both a
DmGPCR receptor (or fragment) and a UAS binding domain (i.e., a first protein) may be




15 such as in tablets. The conpositions, or pharnaceuti cal conposi%ﬁogﬁ,mnh
conprising the nucleic acid nolecules, vectors, polypeptides, anti'bodies
and conpounds identified by the screening nethods described herein, can be
prepared Voo osawosoute of adm nistration including, but n®CTUSeLKE2t O,
oral, intravenous, cutaneous, subcutaneous, nasal, .intranuscular or

I ntraperitoneal. The nature of the carrier_or other ingredients will depend
20 on the specific route of adni ni strati oft’and particul ar enbodi ment of the
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screeni ng procedures well known to those skilled in the art. Accordingly,
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met hod of agoni zing (stinulating) or ) .
20 unfolded states of the target protein. The function of the target protein need not be known

| in order for this assay to be performed. Virtually any agent can be assessed by this method

as a test ligand, inciuding, but not limited to, metals, polypeptides, proteins, lipids,
polysaccharides, polynucleotides and smail organic molecules.
Another method for identifying ligands of a target protein is described in Wieboldt
25 et al, Anal. Chem., 69:1683-1691 (1997), incorporated herein by reference. This
technique screens combinatorial libraries of 20-30 agents at a time in solution phase for
binding to the target protein. Agents that bind to the target protein are separated from
other library components by simple membrane washing. The specifically selected
molecules that are retained on the filter are subsequently liberated from the target protein
30  and analyzed by HPLC and pneumatically assisted electrospray (ion spray) ionization
mass spectroscopy. This procedure selects library components with the greatest affinity

for the target protein, and is particularly useful for small molecule hibraries.




ant agoni zi ng a DnGPCR nat ural bindi ng partner associated activity in .a
manmmal conprising admnistering to said mammal an agoni st or ant aggn]i &PtR 3{”9}"
one of the above disclosed pol ypeptides in an amount sufficient to effect
sai d agoniV¥hodB18At agoni sm One enbodi ment of the present BGHEWO2IW2 ¢ hen,
Is a nethod of treating diseases in a mammal 20 with an agoni st or

ant agoni st of the protein of the present javention conprises admnistering
t he agoni st or antagonist to a mammal in ah anount sufficient to agoni ze or
ant agoni ze DnGPCR- associ ated functions. In an_effort to di.scover .novel
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25 protein polypep one snal " organic orma class of
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ki nases i ncltifrntibgdies sabepsed|tp deteeshe presence of any prpfide that shares opg or rgpre
heterocygl | %Pﬂé%ﬁ!mj GQERAHRES with Pm¥PCRZ/ il shel st Rinipehifde bhﬂﬁgﬁlﬂdie@&e 1992

by Maguire e vi nyl ene-azai ndol e derivatives (PCT WO 30 94/ 14808,
publ i shed Judeseribed 1924 hinRakl. dndmicrebiabdgents and Chemotherapy, 1997, vol. 41, no.

B . &

conmpounds ( at ent No. 5, 302,606), certain quinazoline 21 APR 2004 WO

01/ 31005 PCT/US00129002 -51 derivatives (EP Application No. 0O 566 266 Al),
sel eoi ndol es and Is ethen exbedifreats ofthe inxergBmothe palypeptides f thginyeptiomare 1994

by Denny et al tricycli | A . 660,
publ | snd DeBise < o Htash B HERPRATLA, chealRAS Sl plifCalien D00
(PCT WO 91/ }5éR%ting 4ol atopproteinab exppioprialORbelb yrefintdnpomtedainiq thalpolypeptidesch
are incorporated by reference herein inc{ng‘gi n anY‘Fdr w ngs. Conpounds
that can t r #fgesavention bysrapeunmstheds kngvwan indbe act apd thepolypel ﬁ%ﬁgd’r"’%fc’s are
potentially E&pgsr | oH @al ed

bi oavai | abl é:%% %EI gd’@ mlnl' 2?2?%%@?’3??%@? %g?}%ﬁgfg%ﬁgimg\%?bd many of
t hese pr ot eipolypepiidds washednd yemoved houndyiolypepfidescanidghe pplypepitde ¢ampleximy
inhibit a variety of profein_ kinases and will 10 thereforg.cause | tiple
si de- ef fléct élua%h% r%%%ﬂ ﬁaggedflﬁ‘r“gd#@%ﬁ‘g&é??‘c’ggﬁéorfsnc’ge@f)ﬁwgﬁgd%%ugu 5,
however,  f orichlafseASesXor e minbes $AaRy, aﬁ’d‘ﬁksodi&iﬁ?f@]ﬁéﬁ%?ﬂ&ahﬁm the proteia

nol ecul es. WO 96/ 22976 (publi shed August 1, 1996 b allinari et al.)

descri bes hydmpdaxl ubl e i ndol i none conmpounds that harbor tetralin,

napht hal ene, quinoline, and i ndole Iyt . Wb dFalale | ng.
These bicyclic 13‘%&@?@0&5’&?‘2&‘%@]%9%@%# gé&gg?t%?oaﬁg%b%fé ﬁgigar g%‘glt}%és

i ncl udi ng hygdppwiichitBepalypaptide bR ivdleding bt Rétlimitel fog inhibiems.SIn dieS.
Patent Application Serial Nos. 08/702,6232, filed August 23, 1996, entitled
"I 'ndol | #One comodimentef AEInityFScR4L, 3 BalRERdeds coyRmI cougled 0 2

chromatography column. Cells and their membranes are extracted, and various cellular

subcomponents are passed over the column. Molecules bind to the column by virtue of
their affinity to the polypeptide. The polypeptide-complex is recovered from the column,
dissociated and the recovered molecule is subjected to protein sequencing. This amino

25  acid sequence is then used to identify the captured molecule or to design degenerate
oligonucleotides for cloning the corresponding gene from an appropriate cDNA library.

Alternatively, compounds may be identified which exhibit similar properties to the

ligand for the DmGPCR of the invention, but which are smaller and exhibit a longer half
time than the endogenous ligand in a human or animal body. When an organic compound

30  is designed, a molecule according to the invention is used as a “lead” compound. The
design of mimetics to known pharnmaceutically active compounds is a well known

approach in the development of pharmaceuticals based on such *“lead” compounds.




Met hods for the Treatnment of Disease" by Tang et al. (Lyon & Lyon Dockgpq 2004
hb 221/ 187) and 08/485, 323, filed June 7, 1995, entitled

"Benzyl i dene- Z-1 ndol i ne Conpounds for the 20 Treatnent of D sease" by Tang
et at. (LPENWBHPPon Docket No. 223/298) and | nternati onal PEHUSHK29002
Publ i cati on WO 96/ 22976, published August 1, 1996 by Ballinari et al., al
of which are incorporated herein by refer gnce in their entirety, including
any draw ngs, describe indolinone cheni@dl libraries of indolinone
conmpounds har boring, other. bicyclic noieties as well as nonocyclic noieties
fused to tHimelcRfsien, 5 mﬁlgesw@asm’rssaz akgrenonily gsertp aygid randomly saregning 23,

1996, entit | n d ucts
and Met hodé}h‘%grm#ﬁgp#f@gﬁg I%fmlgq%%&redag%&’)b ﬁgﬁ%rt% a ﬁ?%;a/&oaga ﬁv@%}
Docket No. mmmyswfwmacd dmhedcﬂ%@&lceﬂ%decew thelBIdAs of the
“Benzyl i dene- Z- 1 ndol | ne ounds for the Treatnent of D sease” by Tang et
al . (Lyon- azrt%hmmtmarmase 170 de9gmyew dRipsvipPSepeaifie and thesefoesuith Algher 1,
1996 by s BaI fé, % eﬁ,g\,ach met hods 30 of indolinone synthesis, methods
of testlng h EIO 0g! ctivity of indolinone conpounds in ceIIs, and

i nhi bition patt eCoraparison f theipnotamn sdwamzabf thewcsbmtihvafnom#idhtharsequcnccs

I ncor porated by reference udj n dravm APR 2004 WO
01/31005 PETE “é‘g‘éﬁ?"’“%g‘eed%ﬂg’?“éi ?‘Je gh e oMl W&%éﬁﬁ e of

modul at i ng yanbaeMbAmkeipsition dfits plétn cdmﬁled ﬁEﬁ)t&@tAkédﬁiitnE@ ESmphi¥f RBASHingS
qui nazol i nes, qui noxol'i nes, and quinolines. The qU|nazof|nes tyrphosti ns,

qui nol i nes can he uged M@UPlpnés?utaéwétmtsb'um the\proteins efthe inviengembased
compouns suife BB ALRRGE S5tk b ACATHR S ohRt pRIGEE. B pors

representative I'Cat1 oOns SCI‘I I'Ng qul naz
al., EPO Puighn@s’s\sasemohlmc;ﬁe&a@d f@2dcturblof DIRGPSR&Jan & desithéd. Pat ent No.
4,447, 608; Kabbe et al U S. Patent No. _ 4,757,072; Kaul and Vougi oukas,

U.S. Pat ent No. 152 pargcutarsmbedinpentshenevehmotsshies identjfied bp shesrreaming :
4, 343, 940; R Al
et al . Pr oc. of go M&gb &nocﬁ:aa%i; ggggi?gﬁ'c@:t g%?ﬁé%%l%énr t@;ﬁ#g,er

J.R, Canceasd?ewapmﬁﬂomoraxhaﬁ&camd d@ERYsitdderaniheqrephréd thettafi ferorilaslie,ch

9(2 t 1 93-30 .. Canc 53: 361-.368 (1986
% ngﬁéas Séings i akeso Tl comtibidohsSorphamalenitsl cgmppstiony omerigne fhe 5 )
Og. Chem et acﬂ Broletdles,ertopd, ?Llygg)? i gSSEBﬁﬁéaﬂ@&ﬁnﬂdﬁﬁas {dbRfted by tl\t/lgd

Jackman et al ., Cancer Research 1981); Jones et al.
Chem 29(@;@@3&411411@15 degaribgd hersid, ben bprspiredifenany roule srax@az

(S;gfz)em S E@%&E@‘%Eﬂ‘]{*‘f@%g gmbaxmel % g&%&&%&ﬁé@&?%ﬁg@%‘géhggdl ﬁeng,

Medi ci ne 1{atthustfar of Sk entMmIl TRie rature omtetbefner Besmaf M&iﬁ&&:

(1985); Philljps and Cast J.. Heterocyclic Chem 17(19):1489-1596

(1980) ; 20 Re @Bthe FPESH CFM@MWEHDQP@HI@Q%BOMW1‘9?HVCHB€%F9 % et

al ., Cancer, I ncer

et teranos gggﬁ%gﬂ E:3R)1ds T REAEEs andPrétdcols Ui Ge usehlf H thiSlorféxt ard?
inter alia, found in Remington’s Pharmaceutical Sciences, 16™ edition, Osol, A (ed.),

1980, which is incorporated herein by reference in its entirety.
The dosage of these low molecular weight compounds will depend on the disease
25  state or condition to be treated and other clinical factors such as weight and condition of
the human or animal and the route of administration of the compound. For treating human
or animals, between approximately 0.5 mg/kg of body weight to 500 mg/kg of body
weight of the compound can be administered. Therapy is typically administered at lower
dosages and is continued until the desired ther_apeutic outcome is observed.
30 . Another aspect of the present invention is the use of the DmGPCR nucleotide
sequences disclosed herein for identifying homologs of the DmGPCR, in other animals,

including but not limited to humans and other mammals, and invertertebrates. Any of the




20 (1984); and Sikora et al., Analytical Biochem 172:344-355 (198ﬁ], Hand
of which are incorporated herein by reference in their entirety, é? Uhg
any drawi ngs. Quinoxaline is described in Kaul and Vougi oukas, U.S. Patent
No. 5, 316WEE@®/31M¥cor por at ed herein by reference in its entPCEFUE0RMWO? udi ng
any draw ngs. Qinolines are described in Dolle et al., J. Med. Chem
37:2627-2629 (1994); 25 MaGuire, J. Med. em 37:2129-2131 (1994); Burke
et al., J. Med. Chem 36:425-432 (1993):;"and Burke et al. BioOrganic Med.
Chem Letters 2:1771-1774 (1992), all of which are incorporated by
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36: 3556- 3564 993); Kaur et _al,, .Anti-Cancer Drugs 5:213-222 (1994); Kaur
et al., Ki Sﬁ“’&cgargﬁquﬂl%ﬁéﬁp°ﬁmﬁﬁé'413-418 (1991); Kuo et al., Cancer
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Lyall et al., J. Biol. Chem 264:14503-14509 (1989); Peterson et al., The
Prost at e 22oBgEptidess agtilgsiiss; canpdunde idegtified by tHescreeamg@aetbeds ddcrdigdd®rein,

(1992) ;. Posner et .al ., | ecul ar . Phar pacol 45: 673- 683 (1993); Rendu et
iy Bl YR AR poapassu i appeabBGaod asde oA, R Sxfrmpleto peer 8
Sci ences S3Hreveht i@ glhRATeilulan prowvtBMicH BOE@Rer cbll ardtamblr grodxped | ment al
Therapeutics 267(3):119-1125 (1993); Wl bring et al., J. Biol. 1o Chem

269( 36) : 22ppgicplar embodinent; thg presewtfaelscules HE usedingens thrsanya tion agevigwad.- 1435
(1991); all | L .C 0, r el V16 d bl
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modul at or s ihdueperdeeddierdin by irefervnge fLitdersetyt hose described in U S. patent
application Serial No. 08/702,232 filed August 23 996, . 15 .i ncor por at ed
her ei n By ref er eHEPTPFFY fmyeRtign &meﬁ%g?ﬁgé'ﬁ?@mﬁq@m%é%fm%%f
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nodes of a I stering conpounds to an organi smare disclosed in U S.
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pat ent publj.cation nunber WO 96/ 22976, . | i d Auqust 1 1996, bot h-of
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any draw N@mbodirBetitT the presdal @fventldif) Sitens isl d hedholi Bf efingidibeasdd ih aap@neal at e
t hat such descriptions are applicable to the present invention and can be
20  with an agonist or antagonist of the protein of the present invention comprises
administering the agonist or antagonist to a mammal in an amount sufficient to agonize or
antagonize DmGPCR-associated functions.
In an effort to discover novel treatments for diseases, biomedical researchers and
chemists have designed, synthesized, and tested molecules that inhibit the function of
25  protein polypeptides. Some small organic molecules form a class of compounds that
modulate the function of protein polypeptides. Examples of molecules that have been
reported to inhibit the function of protein kinases include, but are not limited to, bis

monocyclic, bicyclic or heterocyclic aryl compounds (PCT WO 92/20642, published

November 26, 1992 by Maguire et al.), vinylene-azaindole derivatives (PCT WO

30 94/14808, published July 7, 1994 by Ballinari et al.), l-cjrclopmpyl#pyridyl-quinolones
(U.S. Patent No. 5,330,992}, styryl compounds (U.S. Patent No. 5,217,999), styryl-
substituted pyridyl compounds (U.S. Patent No. 5,302,606), certain quinazoline
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and the size and physiological condition of 25 the patient.
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20 Treatment of Disease” by Tang et al. (Lyon & Lyon Docket No. 223/298) and
International Patent Publication WO 96/22976, published Aungust 1, 1996 by Ballinan et
al., all of which are incorporated herein by reference in their entirety, including any
drawings, describe indolinone chemical libraries of indolinone compounds harboring other
bicyclic moieties as well as monocyclic moieties fused to the oxindole ring. Applications
25 08/702,232, filed August 23, 1996, entitled “Indolinone Combinatorial Libraries and
Related Products and Methods for the Treatment of Disease” by Tang et al. (Lyon & Lyon
Docket No. 221/187), 08/485,323, filed June 7, 1995, entitled “Benzylidene-Z-Indoline
Compounds for the Treatment of Disease” by Tang et al. (Lyon & Lyon Docket No.
223/298), and WO 96/22976, published August 1, 1996 by Ballinari et al. teach methods
30  of indolinone synthesis, methods of testing the biological activity of indolinone
compounds in cells, and inhibition patterns of indolinone derivatives, both of which are

incorporated by reference herein, including any drawings.
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20 (1984); and Sikora et al., Analytical Biochem. 172:344-355 (1988), all of which are
- incorporated herein by reference in their entirety, including any drawings.
Quinoxaline is described in Kaul and Vougioukas, U.S. Patent No. 5,316,553,
incorporated herein by reference in its entirety, including any drawings.
Quinolines are descnibed in Dolle et al., J. Med. Chem. 37:2627-2629 (1994);
25  MaGuire, J. Med. Chem. 37:2129-2131 (1994); Burke et al., J. Med. Chem. 36:425-432
(1993); and Burke et al. BioOrganic Med. Chem. Letters 2:1771-1774 (1992), all of which
are incorporated by reference in their entirety, including any drawings.
Tyrphostins are described in Allen et al., Clin. Exp. Immunol. 91:141-156 (1993);
Anafi et al., Blood 82:12:3524-3529 (1993); Baker et al., J. Cell Sci. 102:543-555 (1992);
30  Bilder et al., Amer. Physiol. Soc. pp. 6363-6143:C721-C730 (1991); Brunton et al.,
Proceedings of Amer. Assoc. Cancer Rsch. 33:558 (1992); Bryckaert et al., Experimental
Cell Research 199:255-261 (1992); Dong et al., J. Leukocyte Biology 53:53-60 (1993);




beneficial for these diseases. See, e.g., Mrris et al. (1996) Ann Rheum
Dis 55:841-843. In addition to T cells, NK cells and nonocytes ar e Ll &8 2004
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di seases. WEp@1/3180%y. , Nal di ni & Carney (1996) Cell | rmunol PCYRS8B2402
Hof f man & Cooper (1995) Blood Cells Ml Dis 21:156-167; Colotta et al. 30
(1994) Am J Pat hol 144:975-985. 21 APR 2004 WO 01/ 31005 -56 PCT/ US00/ 29002
Expression of DrGEPCR in bone marrow & spTSe”én suggests that it may play a
role in the proliferation of henmatopoietic progenitor cells. See D Cuccio
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ATGGCCAACT TdAGRESCCT GAGCACCATCACCACCACCT CCTCCTCCATCAGCACCAGC

M?mm%m%@%%wgm —
TTCGTGCAAATG LI e E@;fmmg IR TEOEE IR & AAgust 23, 1996,
AATGTCCTGGT T TGCTACGTAGITCT FOGGGOCAT GCAGACT GTGACCAATATA

TTCATCAGGAATCTIBoREaETaabyaafkraretT tratsyoncedng ray Grawings T
Methods of determining the dosages of compounds to be administered to a patient

and modes of administering compounds to an organism are disclosed in U.S. Application
Serial No. 08/702,282, filed August 23, 1996 and International patent publication number
WO 96/22976, published August 1 1996, both of which are incorporated herein by

20 reference in their entirety, including any drawings, figures or tables. Those skilled in the
art will appreciate that such descriptions are applicable to the present invention and can be
easily adapted to it.

The proper dosage depends on various factors such as the type of disease being

treated, the particular composition being used and the size and physiological condition of

25 the patient. Therapeutically effective doses for the compounds described herein can be
estimated initially from cell culture and animal models. For example, a dose can be
formulated in animal models to achieve a circulating concentration range that initially
takes into account the ICS0 as determined in cell culture assays. The animal model data
can be used to more accurately determine useful doses in humans.

30 Plasma half-life and biodistribution of the drug and metabolites in the plasma,

tumors and major organs can also be determined to facilitate the selection of drugs most

appropriate to inhibit a disorder. Such measurements can be carried out. For example,




COGCTTTACACGT TCAT GGGT OGCT GEGCCT TOGECAGGAGT CTGTGOCATCTGGTGTCC |
TTTGCCCAGRGAT GCAGCAT CTACAT AT CCACGCT GACCCT CACCT CGATTGOCAT CGAT L1 APR 7004
CGGTACTTCGTTATCATATACCCCT TCCAT COGCGCAT GAAGCT CTCCACCT GCAT GGG

ATCATAGT GAREATSTOEEGT GATAGCCCT GCT GRCCACCGT TCCCT ACGGCAT GTACABGT/US00/29002

AAGAT GACCAACGAGCT GGT GAACGGAACGCAGACAGGCAACGAGACCCT GGT GGAGGCC
ACTCTAATGCTAAACGGAAGCTTTGT GRCCCAGGGAT CAGGATTCAT CGAGGCGCCGGAC

TCTACCT CGRCCACCCAGGECT ATAT GCAGGT GAT GACCGTEGAT CAACGGGACCGGAG

ATGCCCTATGT GOGGGT GTACT GOGAGGAGAACT GBCCAT CGGAGCAGT ACCGGAAGGTG
TTmmmmmmwﬁmﬁmWWWMe drug and the

TACGTGTGGATAT

TCGAGACGGGABEANE

ATCGT CECOCTRIL G EAF KeAEnHFART G@Gﬁé GR&T@I%%TW
I TTCGATGACAAGT%CGAGTGGCGCTTCTA TCCTATTCTTCITTGT CTCT 21 APR 2004
WO 01/ 31005scré&chifaCassays0 it 206 poor pharm-acokinetic characteristics, can be optimized by

ATTGCCATGA%! %I%IACAA] T CCCT" Tﬁgl E&é@ GAACGAGAA%] gsplaymg goad

ATCACCA (O A d SeeAOC CA BEAIEP BB RE T CCATCATGGC
AAGBGGAT GG GLCAT CLUCET GELAGT CT GACGOCGACGACCAGGACGAGAACGEL

opdtell composition.
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1 as follows: 1)

GAGCT GACGAGHe Ghmpbek: ntASIG6%seGR&HId also be used); 2)
GECCACGAGCAGACOG T GGAGGT GOGCT TCAGCGAGACGOCGT TCOGT CAGCACGGAT AAT
ACCACCGEGAT aert st ves panesicaicebtaned wirdhe iatysu foryonsepyss in each treatme

follow ng a >aci'd sequence <8EQ is the amno acl d sequence for

t he prot ei ncoanpssifnh andythé percéitidf Q&mﬂmg’es wérstibpplimolhoniiclear cells. A
MANL SWL ST TTTSSSJ STSQLP vs LTSPGTTSAI L AASDE GGLI HNQ . FVQ
FEYVL YATVF\EOSRASRR O R%\%ﬁ%ﬂng TEgHEIG Al E‘SFL‘%?&VE ates'if toxicity is
PLYTFMGRWARGRSLEH VSFAQGCSI YI STLTLTSI Al DRYFVI | YPFHPRMVKLSTCI G

| 1 VSI W/ ALLATVPYGWMKMINEL VNGT QTGNETL VEATLM_NGSFVAQGSGFI EAPD
STSATQAMVQVMI AGSAGRENEIRIGDEHIVAEIS RV sady, furtheosvdiescan Be carried out by

YVWESVKLNG sa'?:ﬁ E%g SRREEIA‘% y, In accor%\élzgms}ﬁ[ep Ngx\'llclz\lzlmF@qcnnary Medical
Association guidelines Report of the American Veterinary Medical Assoc. Panel on
Euthanasia, Journal of American Veterinary Medical Assoc., 202:229-249, 1993).

Representative animals from each treatment group can then be examined by grdss

20 necropsy for immediate evidence of metastasis, unusual illness or toxicity. Gross
abnormalities in tissue are noted and tissues are examined histologically. Compounds
causing a reduction in body weight or blood components are less preferred, as are
compounds having an adverse effect on major organs. In general, the greater the adverse
effect the less preferred the compound.

25 For the treatment of cancers the expected daily dose of a hydrophobic
pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most
preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels
of the active moiety are sufficient to maintain therapeutic effectiveness. Plasma levels
should reflect the potency of the drug. Generally, the more potent the compound the lower

30  the plasma levels necessary to achieve efficacy.

DmGPCR mRNA transcripts may be found in many tissues, including peripheral
blood lymphocytes, spleen, bone marrow, salivary gland, heart, thyroid gland, adrenai




FDDKSNEWRFYI LFFFVAHSI AMSSTCYNPFL YAW.NENFRKEFKHVLPCFNPSNNNI | N

| TRGYNRSDRNT CGPRL HHCKGDGGMGGGSL DADDQDENG TQETCLPKEKLLI | PREPT 21 APR 200t
YGNGTGAVSPI LSGRG NAAL VHGGEDHQVHQL QPSHHQQVEL TRRI RRRTDTDGEDYLDS
GDEQTVEVRPFSETRBMBIDNTTG S| LETSTSHCQDSDVMVEL GEAI GAGGGAEL GRRIPCTIFR02902 owi ng
DNA-sequence for DmGPCR2a <SEQ ID NO. 3> was identified in D. neknogasier.
ATGAAT CAGACGGAGCCCGCCCAGCT GGCAGAT GGGGAGCAT CTGAGT GG
ATACGCCAGCAGCAGCAACAGCGT GCCCTATCTGGACGA TCCGC

TGGACTACCT TGACCT GGGCACGGT GCACGCCCT CAACACCACT GCCATC

AACACCT CGGAZIaad;panaras) JivesealatABag giiootestime, muscle, stomach, placenta and

TATCGATAGGTTCCTGA " _
TGCTCATCAGC% %%Aﬁﬁﬁ‘ ﬂ’ﬁ% 7,9,11,13,15,17,19, 21, or

ACCCTGGITGT ARy SNSRI GICIN EAJIGRES Al IGRUIER receptor. The clone of the
CAATCTGTTCATCCT CCTGGCCATATCGGACCTACTTTTATGCCTAG
TCACCAT oo eptorvilbar deladed doveramhikarrenoedorthaendogenous

GGCTCCTGCTCCATCCTGIGE
TATTTT m@fﬁm
AGGT GATCGT GGG
ACGATCCTGGCGG

ent of respiratory ailments such

TGAAGAGCCGCATCACCGTGGT eec 0 cce CA
AAGGT 256~ Ncontraction of airway smooth

CATCGCCAT 7
el CGCGG%&EF&% idfed b CA@T@%%Q%E Pharmacol 126:478-484.

TACGCCAT CT GAdAifitnaly, debontelity doteansir te/A%etaaEd that activation of thrombin

O e MG A vt 2712219

TGCAACGT CCARHh Lo arE. Ahdst- CéMsHav £ 5156\ el SHownto Badé\fombin receptors. Cirino et al
CFCCAAAGGCGAACFCAAGCTCITGGGCI:CAGGCGGC&CCAGAGCGGT
CCGCCGGUECCHARGTERF &

@seful in remodelling of airway
G o] (S . .
: : t
, LT See 28 S REBRPSIE™. 56
synthesis. See, e.g., Chambers et al. (1998) Biochem J 333:121-127; Trejo et al. (1996) J

Biol Chem 271:21536-21541.
In another example, increased release of sSCD40L and expression of CD40L by T

20 cells after activation of thrombin receptors suggests that DmGPCR may be useful in the
treatment of unstable angina due to the role of T cells and inflammation. See Aukrust et
al, (1999) Circulation 100:614-620.

A further example is the treatment of inflammatory diseases, such as psoriasis,

inflammatory bowel disease, multiple sclerosis, rheumatoid arthritis, and thyroiditis. Due

25  to the tissue expression profile of DmGPCR, inhibition of thrombin receptors may be
beneficial for these diseases. See, e.g., Morris et al. (1996) Ann Rheumn Dis 55:841-843.
In addition to T cells, NK cells and monocytes are also critical cell types which contribute
to the pathogenesis of these diseases. See, e.g., Naldini & Carney (1996) Cell Immunol
172:35-42; Hoffman & Cooper (1995) Blood Cells Mol Dis 21:156-167; Colotta et al.

30 (1994) Am J Pathol 144:975-985. '




PCTI USOQ' 29002 The fol lowing amino acid sequence <SEQ ID NO. 4> is the am no
acid sequence for the protein encoded by the DNA sequence of SEQ ID N® R
MENTTMLAN &%@FEM TSFFTDEEWLAI NGTLPW VGFFFGVI Al TGFFGNLLVI LVVWFENNNVRS
TTNLM VNL LCl PFTATDYMVYYWPYGRFWCRSVQYLI . WTAFASI YTLRENEF 9900\ v/H

Pl RSRMVRTENI TLI Al VTLW WLWSVPVAFTHDVVVDYDAKKNI TYGMCTFTTNDFLGPRTYQVTFFI
SSYLLPLM | SALYMRM MRLWRQGT GVRVBKESQRGRK VWWI AFASLW.PVQLI LLLKSLDVI
ETNTLTKLVI QUTAQTLAYSSSCI NPLL YAFL SENFRKAFY} VNCSSRYQ\IYT SDLPPPRKTSCARTSTT G-

o T o ) B R s R s Lt e -0

ATACGCCAGCA GEGEhAD @@Wﬁ% DiCuccio et al. (1996) Exp
TGGACTACCTTGACCT GGGCACGGT GCA! CCACTGCCATC

AACACCT caaaHematpl 2343 EcGAGCAGGECCGCTGGACCCGGTGCT

. D&M" treatment of acute and/or

ACCCTGGT3 T@ﬁmmw TM'E@G@CM@GE@@d to express thrombin receptors.
CAATCTGI TCATCCTCAACCTGGCCATAT CCTACTTTTATGCCTAG

TCA&ATGCCG@PW@RMM@W@MG@@@M@@@B following brain injury,

GGCTCCTGCT e :
AT T oo G SRR AP S ridr A il for imiting |
AGGTGATCGT @W&Wﬁ%ﬁ may also be limited by
ACGATCCT TCT ACT GGCACT GCTGCTGRCCT

GTTCGTCTA Epg HRe EOREEA acA@98) Eur J Biochem 255:766-774;

AGAT
eccrolcs. TCTACT%CGA GTE @%ﬁ%%nmm%)mwmmm

GGTGCCCATCOIGASESYTT CGGT GGCATACTTCGGGATCTACAACAAGC
TGAAGAGCCGCATCACK . e

CATCGCCAT x‘e‘l'édtm CGCCC%MM woll -E%%Eeﬁcml in both chronic and acute
TGTACGCGGACATGGAGCCECT CTCAGAGCATCGCTAGT

TACGCCATCT MTM@M G@P@MN@M M7:5316-5326; Turgeon et al.

3 ‘ 1B Siddn(dpal. (1996) Semin Thromb
TCTGCfGCﬁCACCGACTTCATGACCGCﬁCACCACGAGGCﬁGGACTm

GOGCCAT AACCEERe st 33T 13 33 CACGGACCACAACCCCGTGOCCTCG
The following Table 4 contains the sequences of the polynucleotides and

polypeptides of the invention.
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TABLE 4 ;

The following DNA sequence for DmGPCR1 <SEQ ID NO. 1> was identified in D. melanogaster:

ATGGCCAACTTARGCTGGCTGAGCACCATCACCACCACCTCCTCCTCCATCAGCACCAGE
CAGCTGCCATTGGTCAGCACAARCCAACTGGAGCCTAACGTCGCCGGGARCTACTAGCGCT
ATCTTGGCGGATGTGGCTGCATCGGATGAGGATAGGAGCGGCGGGATCATTCACAACCAG
TTCGTGCAAATCTTCTTCTACGTCCTGTACGCCACGGTCTTTGTCCTGGGTGTCTTCGGA
ARTGTCCTGGTTTGCTACGTAGT TCTGAGGARTCGGGCCATGCAGACTGTGACCARTATA
TTCATCACGAATCTGGCCCTGTCGGACATATTGCTCTGCGTCCTGGCGGTGCCATTTACT
CCGCTTTACACGTTCATGGGTCGCTGGGCCT TCGGCAGGAGTCTGTGCCATCTGGTGTCC
TTTGCCCAGGGATGCAGCATCTACATATCCACGCTGACCCTCACCTCGATTGCCATCGAT
CGGTACTTCGTTATCATATACCCCTTCCATCCGCGCATGARGCTCTCCACCTGCATCGGG
ATCATAGTGAGCATCTGGGTGATAGCCCTGCTGGCCACCGTTCCCTACGGCATGTACATE
AAGATGACCAACGAGCTGGTGAACGGAACGCAGRCAGGCARCGAGACCCTGGTGGAGGCC
ACTCTAATGCTARACGGRAGCTTTGTGGCCCAGGGATCAGGAT TCATCGAGGCGLCGGAC
TCTACCTCGGCCACCCAGGCCTATATGCAGGTGATGACCGCCGGATCAACGGGACCGGAG
ATGCCCTATGTGCGGGTGTACTGCGAGGAGRRCTGGCCATCGGAGCAGTACCGGAAGGTG
TTCGGTGCCATCACAACCACTCTGCAGTTTGTGCTGCCCTTCTTCATCATCTCGATTTGC
TACGTGTGGATATCGGTGARGCTAARCCAGCGGGCCAGGGECCAAGCCGGGATCGAAATCC
TCGAGACGGGAGGAGGCGGATCGGGATCGCARGARGCGCACCARCCGCATGCTCATCGCC
ATGGTGGCGGTATTCGGACTCAGCTGGCTGCCCATCAATGTGGTCAACATATTCGATGAC
TTCGATGACAAGTCCAACGAGTGGCGCTTCTACATCCTATTCTTCT TTGTGGCCCACTCT




GAGGTCACCAAGCTGATGCCGCGGTA The fol [ owi ng amino acid sequence <SEQ I D NO. 6>
is the anmino acid sequence for the protein encoded by the DNA seqlieAPR 245t
SEQ U) NO 5:

MNQTEPAQL ARGHHE BB ASSSNSVRY L DDRHPLDYL DL GTVHALNTTAI NT SDL NET GERAULSIBRRMDRF
LSNRAVDSPWYHMLI SMYGVLI VFGALGNTLWVI AVl RKPI MRTARNLFI LNLAI SDLLLCLVTMPLTLME

| LSKYWPYGSCSI LCKTI AMLQALCI FVSTI SI TAI AFDRYQVYI VYPTRDSLQFVGAVTI LAG WALALLL
ASPLFVYKELI NTDTPALLQQ GLQDTI PYClI EDWPSRNGRI SI FSLCVQYLVPI LI VSVAYFG YNKL

. KSRl TWAVQASSAORKVERGRRMKRTNCLLI SI Al | FGVSW_PILNFENL YADVRSPVTOSM . VRYAICH M
GVESACSNPL I ¥ Gy BRIV CACARK RMIAACAET TIRCFE TIRE ECHIGEA WMTDFMI'G
RHEGAL.RSAI TE MWWMEWCZTQCT,&WWQCW EHPEATCHHC

PCT] USOOlZ‘)@@QAeﬂ‘?@G‘F‘EﬂWM RS BECTCEES Rsop @gNo. 7> was

i denti fied|PR® FGGTGGCA GACGCCGACGACCA

CCAGGGAGCCGACT
%CMTN&CGCCG@

CCATCAACAGGTG
TTG WEE@J@WEME@MTMCT@GA@CC
ACGGGATTCT | GetvanEd A2 ECETECA G 6 fEHgCT S A RCEA A E CAATAST CAGCACGGATAAT
CAACAT GCGCT ECALXANGEAXNEGT AT AT ACANCANTCE BT RCOREBEGACTCGGATGTGATG
ATCTGATGIT TCGTAR 0T FEROB8I AL T ACHHICGACERRA R AFCAECEGAGGCGARTCAAC
GTGTACTACT(EEEATATGGAAGGT TCTGGT GCCGCAGT GTCCAGTACCT

GATTGIGGTAHA GGLGCTAATGICCA

TCGATCGGTT( , BRA= &Wld sequence for the protein encoded
ACGGAGAACATT GIGGATCGTGGTGCT
GGTCGTTTCGE PR RN s DEDRSGGT THNO

AT GCAAAGAAGTS PSR AAGEEVFET CRAGTT AR AAGRARLS DI LLCVLAVPFT
TTCCTTGGT GWA@%@M@@E@TMWM@EPFHPRMKLSTCIG
me\EWMTWWWWAQGSGFIEPD

IS CERB PEEYREV FRASCT TLQFVLPFFIISIC
MW'WWWWWWW@SWLMMI FDD
GCTCTGGCTG RS VLPCFNPSNNNIIN

CGAGACGAA PKEKLLIIPREPT
ETGG%TACAS "R RRRTDETDGDYLDS

LEEXIGAGGGAELGRRIN
CGAGAATTTC( CGA

ACCAGAACTACA

ATGAATCAGRCGGAGCCCGCCCAGCTGGCAGATGGGGAGCATCTGAGTGG
ATACGCCAGCAGCAGCAACAGCGTGCGCTATCTGGACGRCCGGCATCCGC
TGGACTACCTTGACCTGGGCACGGTGCACGCCCTCARCACCACTGCCATC
ARCACCTCGGATCTGAATGAGACTGGGAGCAGGCCGCTGGACCCGETGCT
TATCGATAGGTTCCTGAGCAARCAGGGCGGTGGACAGCCCCTGGTACCACA
TGCTCATCAGCATGTACGGCGTGCTAATCEGTCTTCGGCGCCCTAGGCARC
ACCCTGGTTGTTATAGCCGTCATCCGGRAGCCCATCATGCGCACTGCTCE
CAATCTGTTCATCCTCAACCTGGCCATATCGGACCTACTTTTATGCCTAG
TCACCATGCCGCTGACCTTGATGGAGATCCTGTCCARGTACTGGCCCTAC
GGCTCCTGCTCCATCCTGTGCAARACGATTGCCATGCTGCAGGCACTTTG
TATTTTCGTGTCGACAATATCCATAACGGCCATTGCCTTCGACAGATATC
AGGTGATCGTGTACCCCACGCGGGACRGCCTGCAGTTCCTGGGCGLGETG
ACGATCCTGGCGGGGATCTGGGCACTGECACTGCTGCTGGCCTCGCCGCT
GTTCGTCTACAAGGAGCTGATCAACACAGACACGCCGGCACTCCTGCAGC
AGATCGGCCTGCAGGACACGATCCCGTACTGCATTGAGGACTGGCCARGT
CGCAACGGGCGCTTCTACTACTCGATCTTCTCGCTGTGCGTACAATACCT
GGTGCCCATCCTGATCGTCTCEGTGGCATACTTCGGGATCTACAACARGC
TGAAGAGCCGCATCACCGTGGTGGCTGTGCAGGCGTCCTCCGCTCAGLGG
ARGGTGGAGCGGGGECGGCGGATGARGCGCACCAACTGCCTACTGATCAG
CATCGCCATCATCTTTGGCGTTTCTTGGCTGCCGCTGAACTTTTTCAACC
TGTACGCGGACATGGAGCGCTCGCCGGTCACTCAGAGCATGCTAGTCCGC
TACGCCATCTGCCACATGATCGGCATGAGCTCCGCCTGCTCCAACCCGTT
GCTCTACGGCTGGCTCAACGACAACTTCCGTARAGAATTTCARGAACTGC
TCTGCCGTTGCTCAGACACTAATGTTGCTCTTAACGGTCACACGACAGGC
TGCAACGTCCAGGCGGCGGCGCGCAAGCETCGCAAGTTGEGGCECCGARCT
CTCCAAAGGCGAACTCRAGCTGCTGGGGCCAGGCGGCGCCCAGAGCGGTA
CCGCCGGCGGEGAAGGCGGTCTGGCGGCCACCGACTTCATGACCGGCCAC
CACGAGGGCGGACTGCGCAGCGCCATARCCGAGTCGGTGGCCCTCACGGA
CCACAACCCCGTGCCCTCGCAGGTCACCAAGCTGATGCCGCEGTA




The follow ng am no acid sequence <SEQ ID NO. 8> is the am no acid sequence
for the protein encoded by the DNA sequence of SEQ ID NO 7: I\Yll\}l\éfg M0
MENTTM_ANI SLNATRNEENI TSFFTDEEW.AI NGTLPW VGFFFGVI Al TGFFGNLLVI LVWWFN

TTNLM VNLAXBHLGHSIS | CI PFTATDYMVYYWPYGRFWCRSVQYLI WTAFASI YTL\RGBUSKRM0IVH Pl
RSRMVRTENI TLI Al VTLW WLWSVPVAFTHDVVVDYDAKKNI TYGMCTFTTNDFLGPRTYQVTFFI
SSYLLPLM | SGLYMRM MRLVWRQGT GVRVSKESQRGRK VWWI AFASLW.PVQLI LLLKSLDVI
ETNTLTKLVI QUTAQTLAYSSSCI NPLL YAFL SENFRKAFYRAVNCSSRYQNYTSDLPPPRKTSCARTSTT GL
The foll owi_ng DNA sequence for DnPCRSa' SEQ I D NO 9> was identified in D.
nmel anogast @r. ATGGAGAATCGCAGTGACT TCGAGGCGGATGACTACGGECGACATCAGT TG
GAGCAAT TGGAGCAACT GGAGCACCCCCGCCGECGTCCTTTTCTCGGCCA

W&aﬁtﬁd sequence for the protein encoded

CCG GGATGCGG
MGTCCATCWMIJM Jﬂﬂ%&@%ﬁ%\rmx TGFFGNLLVILVVVEFNNNMRS
CAGGT GCT CT Gk My A ARt S oo AT SoT A Wl R PR F P BT VYV TAFAS T Y TLVLMS I DRELAVVH

CGGTAACCT d\'ﬁfﬁﬁﬁ‘ﬁ@ﬂ'ﬁﬁﬁm B CRHHNT TYGMCTFTTNDFLGPRTYQVTFFI
CGGTAACCAACEATIIRCAT AGTLEARTIBROTIGAT OOGRESCKABRATHETGVVVIAFASLWLPVQLI LLLKS LDV
TCCAGCCTAAAECTTAGBET TRACTIZGCEASTINF SRYONYTSDLPPPRKTSCARTSTT
GCCCTTCGGCERETTCTACTGCAAGT TGTCCCAGT TCATCGCGATGCTAA
GCATCTGCGCECTCAGTGTTCACCCTAATGGCCATCT CCATCGACAGATAC

\ AG

W identified in D. melanogaster.

TGAT@T%T‘I@&Q@@M%@MMWB@M@GTGG
CGCACGGT CT (3a T A€ $rtAX sReEXACRAT CHCEERACTAAICAEddcAC ccae

GAT GGAGT COLTEEAMAACATECT RATCATCATY STARCTIMCATOECTGECATC
CCATCGT CTCLARGHITCHFENOITROTECEICE SH3GATERAGEAITIGEI&E T APR 2094 WO 01/ 31005
PCT/ USOQ 29 @8 CCrEHCEXIAT LA BACIA FOXSCACTIOCACTEIIBCTISBAGGT GGARAAYGTGCG
GAGTAAGCGMW@G@G&T@@?@@WWWMC

CCATCTGCTQ TCG
COGGCCA' CA( 3 Cgi‘g
CTGGCTGGCCA 16
TGAATTCGCGE

TGTGCGCGT G

ACGATCCTGGCGGGGATCTGGGCACTGGCACTGCTGCTGGCCTCGCCGCT
GTTCGTCTACAAGGAGCTGATCAACACAGACACGCCGGCACTCCTGCAGC
AGATCGGCCTGCAGGACACGATCCCGTACTGCATTGAGGACTGGCCAAGT
CGCARCGGGCGCTTCTACTACTCGATCTTCTCGCTGTGCGTACAATACCT
GGTGCCCATCCTGATCGTCTCGGTGGCATACTTCGGGATCTACAACARGC
TGARGAGCCGCATCACCGTGETGGCTGTGCAGGCGTCCTCCGCTCAGCGE
AAGGTGGAGCGGGGGCGGCGGATGAAGCGCACCARCTGCCTACTGATCAG
CATCGCCATCATCTTTGGCGTTTCTTGGCTGCCGCTGAACTTTTTCAARCC
TCTACGCGGACATGCAGCGCTCGCCGGTCACTCAGAGCATGCTAGTCCGC
TACGCCATCTGCCACATGATCGGCATGAGCTCCGCCTGCTCCARCCCGTT
GCTCTACGGCTGGCTCAACGACAACTTCCGCTGCAACGTCCAGGCGGLGE
CGCGCAAGCGTCGCAAGTTGGGCGCCGARCTCTCCAAAGGCGRACT CARG
CTGCTGGGGCCAGGCGGCGCCCAGRAGCGGTACCGLCGGLCGGGGARAGGTGE
TCTGGCGGCCACCGACTTCATGACCGGCCACCACGAGGGCGGACTGCGCA
GCGCCATAACCGAGTCGGTGGCCCTCACGGACCACAACCCCGTGCCCTCG
GAGGTCACCARGCTGATGCCGCGGTA

The following amino acid sequence <SEQ ID NO. 6> is the amino acid sequence for the protein encoded
by the DNA sequence of SEQ ID NO. 5:

MNQTEPAQLADGERLSGYASSSNSVRYLDDRHPLDYLDLGTVHALNTTAINTSDLNETGSRPLDPVLIDRE
LSNRAVDSPWYHMLISMYGVLIVFGALGNTLVVIAVIRKPIMRTARNLFILNLAYSDLLLCLVTMPLTLME
ILSKYWPYGSCSILCKTIAMLOALCIFVSTISITAIAFDRYQVIVYPTRDSLOQFVGAVTILAGIWALALLL
ASPLFVYKELINTDTPALLOQIGLODTIPYCIEDWPSRNGRFYYSIFSLCVOQYLVPILIVSVAYFGIYNKL
KSRITVVAVQASSAQRKVERGRRMKRTNCLLISIATIFGVSWLPLNFFNLYADMERS PVTQSMLVRYAICH
MIGMSSACSNPLLYGWLNDNFRCNVOAAARRKRRKL.GAELSKGELKLLGPGGAQSGTAGGEGGLAATDFMTG
RHREGGLRSAITESVALTDHNPVPSEVTKLMPR




CCGGTACT CCTGCTCCGGT TCCCCGGAT CACAAT CGCATCAAGCGCAAT G

ATACCCAGAAATCGATACTTTATACCT GTCCCAGCTCACCCAAGTCGCAT L1 ARR
CGAATTTCGCACAGCGGAACAGGT CGCAGT GCGACGCTGCGGAACAGTCT
GCCGGECCGAGIHEE EISCGT COCGGCGGAT CTGGT GGT GGAGGGCACAGGA PCT/USBO/29002

AACGGT TGT CCTACCAGCAGGAAAT GCAGCAGCGT TGGT CAGGACCCAAT

AGT GCCACCGCAGT GACCAAT TCCAGCAGT ACGGCCAACA

am no acid
protein en
VMENRSDFEAL
AVGDVEDAAH
LSI ADAWSS
RCNLAI AAVI
| VSMI'VTYSR

APE' | QELYLIAL
HNRI KRNDTQK;

GPNSATAVTN
11> was i d
ATGGAGAATC

sequence <SEQ ID NO. 10> is t anino acid sequence for the

coded by the DNA sequence of SE
mrl@ve‘mm""immpsﬁm/mmwwmqﬁ@swm%m@

DAAASNETGSFAFVVPMMRQNLMBILFGGNVIVATGGNLIVVMVVNWTKRNRTVTNYFIVN

| A EEREAACPUCEISRPELSSC YK AS | DRYVAI | RPLQPRVBK
BY NI P MESLYNI LI I | LTYFLP
S PFHSYFI | TSCYPAI TE

PFSRRENL TSRYSCSGSPI

eéﬁﬁrbmcﬁhGAnc&tcﬁTetEUﬂcgnmumaCAcscrGGTGCTAATGTccn
G&ﬁﬁﬁ6@@ﬁﬂiﬁ%GKﬁ3B3NT@m&n@a&s&m@mGﬁmﬂﬁﬂﬁﬂTﬁﬁGG

GAGCAATTGG T3 S
TCTCGGCCAT@@AW@@@@MW ST ACS
GACT T T GECOMNSABETEECCTA u'r‘il R PR T EACASEAACGAC
) 0} "
GACCCTATCG cus, 3-;& 'é}? : .{w A }2,’25*‘;‘_.3 o1
ACCAT COCCH ek ARGk b e et e cer
TGGTGECGTCAL R CEdds EE kO REF GATTEECCTC
GGCGACGEEUEIGEd fa ET IR CTE BT CETGATANGEARAASBTSTCA

GGATGCGGAC
GCCATGGTGT
TAGCGACT GG
CGATGCTAAG
GACAGATACG
GI'GCAACCTG
CCTGCCCCAT
CTCAGCAACC
TCACTCCACG
ACTTCCTGCC
GAGCTCTGEA

CEIRGRCASCRATITIEATAGEAANTBT CHGATBTCCAGSACT
3QﬂEEIﬂ%yHHQ3ﬁ3K@@@TKBQ&EF%@%$@Q?Q§¥N§@?@EQ@CTC

OCEIGPEETTSRCAAGSE,

DAGATARETACREARSIGHT cee
TR TE AR RA GCCGCGGATGAGCAAGCG
3CCATCGCGGCGGTCATCTGGCTGGCCTCCACGCTCATCT

oy YRl ONA E '
NTGGAGTCCCTCTACAACATCCTCATCATCATTCTAACCT

CATCGT CTCCATGACGGTCACCTACT CCCACGTGEGCATC

AT A B TR RN TE EEY SRESAY L AT TGEFGNLLY ILVVVENNNMRS
TTNLMIVNLAAADLMFVILCIPFTATDYMVYYWPYGRFWCRSVQYLIVVTAFASIYTLVLMSIDRFLAVVH
PIRSRMMRTENITLIAIVTLWIVVLVVSVPVAFTHDVVVDYDAKKNITYGMCTFTTNDFLGPRTYQVTFFI
SSYLLPLMIISGLYMRMIMRLWRQGTGVRMSKESQRGRKRVTRLVVVVVIAFASLWLPVQLILLLKSLDVI
ETNTLTKLVIQVTAQTLAYSSSCINPLLYAFLSENFRKAFYKAVNCSSRYQNYTSDLPPPRKTSCARTSTT

GL

2004

CCCAACT CGCTCTCCTG The fol | owi ng

NO.

The following DNA sequence for DmGPCRSa <SEQ ID NO. 9> was identified in D. melanogaster:

ATGGAGAATCGCAGTGACTTCGAGGCGGATGACTACGGCGACATCAGTTG
GAGCAATTGGAGCAARCTGGAGCACCCCCGCCGGCGTCCTTTTCTCGGCCA
TGAGCAGCGTGCTCTCGGCCAGCAACCATACGCCCCTGCCGGACTTTGGC
CAGGAGCTCGCCCTATCCACCAGCTCCTTCAATCACAGCCAGRCCCTATC
CACCGACCAGCCCGCCGTCGGGGACGTGGAAGRCGCGGCCGAGGATGCGE
CGGCGTCCATGGAGACGGGCTCGTTTGCATTTGTGGTCCCGTGGTGGCGT
CAGGTGCTCTGGAGCATCCTCTTCGGCGGCATGGTCATTGTGGCGACGEE
CGGTAACCTGATTGTTGTCTGGATCGTGATGACGACCRAGCGGATGCGGA
CGGTAACCAACTATTTCATAGTGAATCTCTCCATCGCGGACGCCATGGETG
TCCAGCCTAARCGTCACCTTCAACTACTACTATATGCTGGATAGCGACTG
GCCCTTCGGCGAGTTCTACTGCAAGTTGTCCCAGTTCATCGCGATGCTAA
GCATCTGCGCCTCAGTGTTCACCCTAATGGCCATCTCCATCGACAGATAC
GTGGCCATCATCCGGCCACTGCAGCCGCGGATGAGCAAGCGGTGCAACCT
GGCCATCGCGGCGGTCATCTGGCTGGCCTCCACGCTCATCTCCTGCCCCA
TGATGATCATCTACCGCACGGAGGAGGTGCCGGTCCGCGGGCTCAGCAAC
CGCACGGTCTGCTACCCGGAGTGGCCCGATGGGCCCACCAATCACTCCAC
GATGGAGTCCCTCTACAACATCCTCATCATCATYCTAACCTACTTCCTGC

CCATCGTCTCCATGACGGTCACCTACTCGCGCGTGGGCATCGAGCTCTGG




GAATGT GCCGAGT AAGCGAAGEGT GGTGAAGATGATGATTGT GGTCGTCC

TGATATTCGCCATCTGCTGECTGCCGT TCCACAGCTACTTCATAATCACA 21 APR 2004

TCCTGCTACCCGRCCAT CACGGAGGECGCCCT TCAT CCAGGAACT TTACCT

GGCCATCTANRR 3@ CAT GAGCAACT CCATGTACAATCCCATTATAT PCT/US00/29002

ACTGCTGGATGAAT TCGCGCTTTCGCTATGGT TTCAAGATGGTCTTCCGC

TGGTGCCTGT TTGT GCGCGT GGGCACTGAACCCT TTAGT CGRC GAA

CCTGACATCCCGGTACT CCTGCT CCGGT TCCCCGGAT CA! CGCATCA

AGCGCAAT FCCCAGCTCACCC Z | APR 2004 WD 01/31005
. C r

-61 i AA %ﬁ(’% ZFGAG

GAACAGTCT 3 Sl e s

GaCACA ST

GGACCCAAT AGHdah £2daAEH SeaiohOdahGeAd Az CCCAACTGCTCTCCTG

PCTI US0O0I mﬁd:@dcahir@wmgsmmmmcdr@@qu@émré&&@ ID NO 12> is the
am no aci d sEgrecasThaccidreapcaireracrencatedcatncTtienioNA sequence of SEQ]I D

NO. 11: CCGGTACTCCTGCTCCGGTTCCCCGGATCACAATCGCATCAAGCGCAATG

VENRSDFEA SHERME RTINS TRABIL FEAVESYI TSASNHRR L CBAEOEL AL STSSFNHSQTL ST
DL PAVGDVEDAARAERNSRT. ARBCEFIGCURA CRARCERICT\ VW VMT TKRVRTVTNYF
| VNLSI ADAN RENT | RS E RS Gﬂﬁﬁﬁ%ﬁﬁﬁm SI DRYVAI | RPLQPR
VSKRCNLAI L" / GEINHSTVESLYNI LI 11 LTY
FLPI VSMT . Al CWLPFHSYFI | TSCYPA

| TEAPFI QEQYLAI YWLAMSNSMYNPI | YCWWNSRFRY G-FKMVFRWCL FVRVGT EPFSRRENL TSRYSCSG
SPDHNRI KRNDTQKSI LYTCPSSPKSHRI SHSGT GRSATL RNSL PAESL SSGGSGEGGEHRKRL SYQREMQQ
RWSGPNSATAVITABHEFibhAHiHh bH EpendecSEQW NQ. IDNA teagirencid sdadce IERGRAd) ere&E®) | | D
NO. 13> wdPyittdiiA feqemicd of SEQ IPBPahogast er .

ATGGAGCACGACAATAGCCATCTGT TGCCT GGT GGCAGCGAGAAGATGTA
CTACATAGCT CACCAGCAGCCGATGCT CCOGAACGAGCAT GATAACT ACC

EF 7oA PDEFGQELALSTSSFNHSQTLSTDQP
ACCAGCGT AGH gnﬁ;.y Hatou X

c N
NAARS r -:F\ T_ﬂm am-i‘ GGNLIVVWIVMTTKRMRTVTNYFIVN
ACCGCACT G(G, '""!"3 "' "’ ;" f, ?i FTLMAISIDRYVAIIRPLOPRMSK

’ ‘ CJ 5' AN

CACAACCCT CAleliihst TGS an‘; R ‘5‘ N o ttes } PENPDG P TNHSTMESLYNILI I ILTYFLP
TGAACT TTA(EV@E@@@%%H@%@@J@%FWI FAICWLPFHSYFIITSCYPAITE
AGTGCCTACI 'F\'PA&&H@TWM CIABATIRCCEANERICDHVRVGTEPFSRRENLTSRYSCSGSPD

NTGET SAKEER A FORET AN IEALAN B SGGSGGGGHRKR LS YOQEMOORWS
GPNSATAVTNSSSTANTTQLLS

The following DNA sequence for DmGPCRSb <SEQ ID} NO. 11> was identified in D. melanogaster:

ATGGAGRATCGCAGTGACT TCGAGGCGGATGACTACGGCGACATCAGTTG
GAGCAATTGGAGCAATTGGAGCAACTGGAGCACCCCCGCCGGCGTCCTTT
TCTCGGCCATGAGCAGCGTGCTCTCGGCCAGCARCCATACGCCTCTGCCS
GACTTTGGCCAGGAGCTCGCCCTATCCACCAGCTCCTTCAATCACAGCCA
GRCCCTATCCACCGACCTGCCCGCCGTCGGGGACGTGGAAGACGCGGCCE
AGGATGCGGCGGCGTCCATGGAGACGGGCTCGTTTGCATTTGTGGTCCCG
TGGTGGCGTCAGGTGCTCTGGAGCATCCTCTTCGGCGGCATGGTCATTGT
GGCGACGGGCGGTAACCTGATTGTTGTCTGGATCGTGATGACGRCCAAGT
GGATGCGGACGGTAACCAACTATTTCATAGTAAARTCTCTCCATCGCGGAL
GCCATGGTGTCCAGCCTGAACGTCACCTTCAACTACTACTACATGCTGGA
TAGCGACTGGCCCTTCGGCGAGT TCTACTGCARGTTGTCCCAGTTCATCG
CGATGCTAAGCATCTGCGCCTCAGTGTTCACCCTAATGGCCATCTCCATC
GACAGATACGTGGCCATCATCCGGCCACTGCAGCCGCGGATGAGCARAGLG
GTGCAACCTGGCCATCGCEGCGGTCATCTGGCTGGCCTCCACGCTCATCT
CCTGCCCCATGATGATCATCTACCGCACGGAGGAGGTGCCGGTCCGLGGE
CTCAGCAACCGCACGGTCTGCTACCCGGAGTGGCCCGATGGGCCCACCAA
TCACTCCACGATGGAGTCCCTCTACAACATCCTCATCATCAT TCTRACCT
ACTTCCTGCCCATCGTCTCCATGACGGETCACCTACTCGCGCGTGGGCATC
GAGCTCTGGGGATCCARGACCATCGGCGAGTGCACGCCCCGCCAGGTGGA
GAATGTGCGGAGTAAGCGAAGGGTGGTGAAGATGATGATTGTGGTCGTCC
TGATATTCGCCATCTGCTGGCTGCCGTTCCACAGCTACTTCATARTCACA
TCCTGCTACCCGGCCATCACGGAGGCGCCCTTCATCCAGGRACTTTACCT
GGCCATCTACTGGCTGGCCATGAGCAACTCCATGTACAATCCCATTATAT
ACTGCTGGATGAARTTCGCGCTTTCGCTATGGTTTCARGATGGTCTTCCGE
TGGTGCCTGTTTGTGCGCGTGGGCACTGRACCCTTTAGTCGGCGGGAGAA
CCTGACATCCCGGTACTCCTGCTCCGGTTCCCCGGATCACAATCGCATCA
AGCGCAATGATACCCAGAAATCGATACTTTATACCTGTCCCAGCTCACCC




CTCGCATGCGCACGGTCACCAATTACTTTATAGCCAGCTTGECCATCGEC

GACATCCTGATGTCCTTCTTCTGCGT TCCGTCGTCCTTCATCTCGCTGTT LT APR 2004
CATCCTGAACTACTGGECCTTTTGECCTGECCCTCTGICACT TTGT GAACT
ACT CCCAGEMOINGRRGT TCTGGT CAGCGCCTATACTTTGGT GGCAATT PCT/US00/29002

AGCATTGACCGCTACATAGCCAT TATGTGGCCAT TAAAGCOCACGCATCAC
AAAACGCTATGCCACCT TCATCATCGCCGRCGTTTGGTTTALTGCACTTG
CCACCGCACT TCCCATACCCATCGTCTCTGGACT CGACATCECAATGTCG
CCGTGGCACACGAAAT CCGAGAAATACAT T T GCCECGAAAT GTGECCEI.C
GCGGACGCAGRRET BeSHRET AR IR SR AT P RECR ISR ETAEPTEE CAG
TCGTGCOCGCT *F@Eﬂ@?"i“m
GTCTGGGCGH > R TCA
\Clef 1 e CAC
GATGGCACG] CACEETTRT
TTGTGTTCAQCTCCTGI T GACTGCCCTTCAATATTTTGCAGCTTTTACTG
AACGACGAGHAME Telicking AtThé ¥4I quern e SIETNG GEAE e hkkacacid sequence for the protein encoded
GTTTCACT GG Qe SHEaEACTRTOET ACAAT COGATCATCTACT
GCTACATGAACGCCCGTTTCAGGAGCGGAT TCGTCCAGCT GATGCACCGT
ATWWW&@WWPLPDFGQELALSTSSFNHSQTLST

GAACGCAACT] 53 WTW@V@WF@WTGGNMWIWTTKWRWT““
CATCCACCAQ ST x> EME \ASVFTLMAISIDRYVAIIRPLQPR

OGACCGAACHGRTTATCAIS Sl ARe M\;}éﬁzﬁ“  Psd0y

sequence 9 BEr 1y SHAN PRWE. FU R G TEBBSHRER @élﬁs@é‘@“?dEd
by the DNA sﬁ%ﬁNﬁﬂﬁ@D@éKsﬁiEﬁ‘dd@ bk HRI8HSGTGRSATLRNSLPAESLSSGGSGGGGHRKRLS YQOEMOQ
MEHHNSHL L RGast KR rAriX A hNcDENY QEGYFI RPDPASLLYNTTALPADDEGSNYGYGSTTTLS
GLQFETYNI TVMVNFSCDDYDLLSEDMASSAYFKI | VYMYI PI FI FALI GNGTVCYI VYSTPRVRTVTNY| 21 -
APR 2604 01/ 31005 -62 PCTI US00/ 29002

FI ASLAI GDI|LVSEECVPSSFI SI Fl | NYWAPEQ Al CHEVNYS \/QVI \V/SAYTL VAL SI DRYI Al MAPLK

PRI TKRYATHR| Thadsfiopna PNAAsqurnst @S%ESF%PW@ CRERAPRERS A Dymelagpganertry

VPLGVLI FTYARI Tl P§E{Pf T CCWLPFNI LQLLLNDEF
AHWDPLP LA 'J CCLRSVGDRWNATSGTGPA

LPLNRWNTSTT

DnGPCREbL Z&E@ch&d&%eé&ﬁcmmd@ﬁchQﬁTb@AﬁmﬁdmcgaSt er.
AT GGAGCACCAAAR ACSICAT UGt TCCTCCHTKARCAROGACANBATGIGR TGA
CTACAT AGCT CARBACCINGC O RCOAG B ICAIACEA LGATEBTATG TCT
AGGAGGGGT ACEIGAT AT EIAAGARCEISREC AT G ACTRF R ATICS BACX T TAT
CTTCGCCCTGATCGGCAACGGARCGGTCTGCTATATCGTCTATTCCACAC
CTCGCATGCGCACGGTCACCAATTACTTTATAGCCAGCTTGGCCATCGGC
GACATCCTGATGTCCTTCTTCTGCGTTCCGTCGTCCTTCATCTCGCTGTT
CATCCTGAACTACTGGCCTTTTGGCCTGGCCCTCTGTCACTTTGTGAACT
ACTCGCAGGCGGTCTCAGTTCTGGTCAGCGCCTATACTTTGGTGGCAATT
AGCATTGACCGCTACATAGCCATTATGTGGCCATTAAAGCCACGCATCAC
AARACGCTATGCCACCTTCATCATCGCCGGCGTTTGGTTTATTGCACTTG
CCACCGCACTTCCCATACCCATCGTCTCTGGACTCGACATCCCAATGTCG
CCGTGGCACACGARATGCGAGARATACATTTGCCGCGARATGTGGCCGTC
GCGEACGCAGGAGTACTACTACACCCTGTCCCTCTTCGCGCTGCAGTTCGE
TCETGCCGCTGGGCGTGCTCATCTTCACCTACGCCCGGATCACCATTCGC
GTCTGGGCGARACGACCGCCAGGCGAGGCGEAAACCAACCGCGACCAGCG
GATGGCACGCTCCARACGGAAGATGGTCAARARTGATGC TGACGGTTGTGA
TTGTGTTCACCTGCTGTTGGCTGCCCTTCARTATTTTGCAGCTTTTACTG
AACGACGAGGAGTTCGCCCACTGGGATCCTCTGCCGTATGTATGGTTCGC
GTTTCACTGGCTGGECCATGCTCGCACTGCTGCTACAATCCGATCATCTACT
GCTACATGAACGCCCGTTTCAGGAGCGGATTCGTCCAGCTGATGCACCET
ATGCCCGGCCTGCGTCGCTGETGCTGCCTGCGGAGCGTCGGTGATCGCAT
GAACGCAACTTCCGGRACGGGTCCAGCACTTCCTCTCAATCGAATGAACA
CATCCACCACCTACATCAGCGCTCGTCGAARGCCACGAGCGACATCTTTG
CGAGCGAACCCATTATCATGCGGCGAGACGTCACCACTGCGGTA

The fo]lowing amino acid sequence <SEQ ID NO. 14> is the amino acid sequence for the protein encoded
by the DNA sequence of SEQ ID NO. 13:

MEHHNSHLLPGGSEKMYYIAHQQPMLRNEDDNYQEGYFIRPDPASLLYNTTALEPADDEGSNYGYGSTTTLS
GLQFETYNITVMMNFSCDDYDLLSEDMWSSAYFKIIVYMLYIPIFIFALIGNGTVCYIVYSTPRMRTVTNY




ACCGCACTGCCAGCGGACGATGAAGGGTCCAACTATGGATATGGECTCCAC _ 71 APR 2004
CACAACGCTCAGT GGCCTCCAGI TCGAGACCTATAATATCACTGIGATGA
TGAACTTTAGCTGTGACGACTATGACCTTCTATCGGAGGACATGTGGTCT

AGT GCCTACWO AR ATCGTCTACATGCTCTACATTCCCATCTTTAT PCT/US00/29002
CTTCGCCCTGATCGGECAACGGAACGGTCTGCTATATCGICTATTCCACAC
CTCGCATGCGCACGGTCACCAATTACTTTATAGCCACGCTT TCGGEC
GACATCCTGATGICCTTCTTCTGCGTITCCGICGICCTTCA CCCTGIT

CATCCTGAACTACT X CITI T CIGACCCTICTGTICACTTTGI GAACT

ACT CGCAGGOERC AR e B A o T A A T G Y ARF HS VLV SAYTLVAT SIDRY IATMWP LK

AGCATTGACOTR CREMWPSRTQEYYYTLSLFALQFV
AAAACCCTATC VVIVFTCCWLPFNILQLLLNDEEF
CCACGGCACTT ] B GLRRWCCLRSVGDRMNATSGTGPA
CCGI GGCACACGAAAT GCGAGAAATACATTT GECCGTC

GCGGACGCAGQGAGTACTACTACACCCTGTCCCTCTTCGCGCTGCAGI TCG

TCGT GCCCCTIHtlibamE ONA Gt qiene ot MGECREHBAREQQCANDT (350vas identified in D. melanogaster:
GT CT GGGECGAAACGACCGCCAGGECGAGECGEEAAACCAACCGCGACCAGCG

GAT GCCACCHTEIHSABCRIGASEATREGT EFANAATGA TGCTEABEELBEGKT GTA

TTGTGT Tmcm@mmﬁmmﬁwm ACC

e CRCTER IS ATCSRARETIFRERRTACC
ACEATCARCG EECCAC
e
GACGAC TCT
TTAT

T i C .
TdGﬁ &E@gﬁﬁggf sequence 1 or e

Aéﬁﬂh‘ﬁ@}ﬁ%@
m@@&&m&&q‘eb’w e PADDEGSNYGYGSTTTLS

PRI TKRYATH| GWMAWWWWMFWSRTQEYML SLFALQFV
VPLGVLI FT AﬁG‘F‘FW RESARRMVICFTRAABTE COW_ PFNI L QLLLNDEEF

AHWDPLP mg mwgﬁ@@q RSVGDRVWNATSGEMI T

GCTACATGAACGCCCGTTTCAGGAGCGGATTCGTCCAGCTGATGCACCGT
ATGCCCGGCCTGLGTCGCTGETGCTGCCTGCGGAGCGTCGGTGATCGCAT
GRACGCAARCTTCCGGTGAGATGACTACGAAGTACCATCGCCATGTCGGLG
ATGCCCTATTCCGGARACCCARARTATGCATTAGGARCGGGTCCAGCACT
TCCTCTCAATCGAARTGARCACATCCACCACCTACATCAGCGCTCGTCGAR
AGCCACGAGCGACATCTTTGCGAGCGAACCCATTATCATGCGGCGAGALG
TCACCACTGCGGTAGCTGTCATATCARARARTARARCTGATTCACCGGTG
CGCCGATCGGGAAGCTCAGGTGGAACAGAAGCAARCATRAGRAGCACTGA
GTTTTG

The following amino acid sequence <SEQ ID NO. 16> is the amino acid sequence for the protein encoded
by the DNA sequence of SEQ ID NO. 15:

MEHHENSHLLPGGSEKMYYTIAHQOPMLENEDDNYQEGY FIRPDPASLLYNTTALPADDEGSNYGYGSTTTLS
GLQFETYNITVMMNEFSCDDYDLLSEDMWSSAYFKIIVYMLYIPIFIFALIGNGTVCYIVYSTPRMRTVTNY
FIASLAIGDILMSFFCVPSSEISLFILNYWPFGLALCHEVNYSQAVSVLVSAYTLVAISIDRYIAIMWPLK
PRITKRYATFITAGVWFIALATALPIPIVSGLDI PMSPWHTKCEKYICREMWPSRTOEYYYTLSLFALQFV
VPLGVLIFTYARITIRVWAKRPPGEAETNRDOQRMARSKRKMVEKMMLTVVIVFTCCWLPENILOLLLNDEEF
AHWDPLPYVWEAFHWLAMSHCCYNPIIYCYMNARFRSGFVOLMHRMPGLRRWCCLRSVGDRMNATSGEMTT
KYBRHVGDALFRKPKICIRNGSSTSSQSNEHIHHLHQRSSKATSDIFASEPTIIMRRDVTTAVAVISKNKTD
SPVRRSGSSGGTEANIRSTEF

The following DNA sequence for DmGPCR7 <SEQ ID NO. 17> was identified in D. melanogaster:

ATGGCRATGGACTTAATCGAGCAGGAGTCCCGCCTGGAATTCCTGCCLGG




KYHRHVGDAL FRKPKI Cl RNGSSTSSQSNEHI HHLHQRSSKATSDI FASEPI | MRRDVTTAVAV

SPVRRSGSSGGTEANI RSTEF The fol |l owi ng DNA sequence for
17> was identified in D. nelanogaster.

-63 |

TGCG
GIGATTA

TGGAACCT GO GG CRGRERGRAT TFCCE TR TR TS FCEAXSCCRE TEAGA
GA@@MAT@WW@A@%T@WF?M@W@@@%GTC
ATAGGGCCAT AARRIGCG
AAGTTCATAA 7 TTA
CTTTGCCATT e eledile ggg
ACAATGAGAC .o 2 o
TCCGATGATC m¥m&m&a&ﬁtmﬁm
TU@TWTM@E@%&%@T@@A@W@@E@@WMGCC

GAT T GT GG AR GET AT CratA A CRBSCACSETICACSEIIATCIITRAGA
ACGCT GT T GALAZSNTSAGRATACET R AFCRS A ATRYTT T AT AFRSERGRECCTA
CATTATCTTT WW@WW&&TKW@T@PG“
ATGTCACGATAwﬁ&mW&WA SHAY CCNio e clling
TTTTGCTGCGATI I TEESS .m: ATBELR G
TTATGGOATCT ] ..*z*‘%'v:;‘ RS 'ﬂ-“ g
T T e e
TTTTCGATGOAW@@%WM@@W@m
CTCGAT GCGANT§ XX SGART VAL ET ARSI OGERCGECETI
ACAATGGGAAWWMM@M WMC
AACAGCGGCATTY Ny

CCAACAT CAT CATS SR T‘A fi ” TCA
TTTOGGCACCACET S PR SET 7 e ran
TTCAAACCTC eTo
CATGGAGCT G c

CCGGAGTCCAGTTGGCCCTGCTAAGCAGGGAGAGCTCCAGCTGCATTTGC
GAACAGGARATTTGGCAGCCARACCGAATGCGATGGCACCTGCATACTCAG
CGAGGTGTCGCGAGTCCACCTECCCGGCTCGCAGGCGARGGACARGGATG
CGGGCAAGTCCTTGTGGCARCCACTTTA

gﬁ:ﬂg’ﬂ@a

| ATGGCAAT Q@A IINT CGAGCAGGAGT CCCGCCTGGAATTCCTGCCCGG 21 APRPEBAS08/E5992 / 31005
TTGIGECCCTGTTGTCCATTTTCTATGEGGEGAATCAGTATCGTGGCCGTC

ATTGGCAACACT TTGGT CATCT GEGT GGT GGCCACGACCA
GACCGTGACAAATATGTATATCGCTAATTTGECTTTT

TTGECCTCTTCTGCATACCATTTCAGI TCCAGCT CCCCT GCTGCAGAGT -

DnGPCR7 <SE

The following amino acid sequence <SEQ ID NO. 18> is the amino acid sequence for the protein encoded
by the DNA sequence of SEQ ID NO. 17:

MAMDLIEQESRLEFLPGAEEEAEFERLYAAPAEIVALLSIFYGGISIVAVIGNTLVIWVVATTROMRTVTN
MYIANLAFADVIIGLFCIPFQFQAALLOSWNLPWFMCSFCPFVOALSVNVSVFTLTAIAIDRHRAIINPLR
ARPTKEVSKFIIGGIWMLALLFAVPFAIAFRVEELTERFRENNETYNVTRPECMNKNLSDDQLOSFRYTLV
FVOYLVPFCVISFVYIQMAVRLWGTRAPGNAQDSRDITLLKNKKKVIKMLIIVVIIFGLCWLPLOLYNILY
VTIPEINDYBFISIVWFCCDWLAMSNSCYNPFIYGIYNEKFKREFNKRFAACFCKFKTSMDAHERTFSMHT
RASSIRSTYANSSMRIRSNLFGPARGGVNNGKPGLHMPRVHGSGANSGIYNGSSGONNNVNGQHHQHQSVV
TFAATPGVSAPGVGVAMPPWRRNNFKPLHPNVIECEDDVALMELPSTTPPSEELASGAGVQLALLSRESSS
CICEQEFGSQTECDGTCILSEVSRVHLPGSQAKDKDAGKSLWQPL

[ The following DNA sequence for DmGPCRS <SEQ ID NO. 19> was identified in D. melanogaster:

ATGTTTACGTGGCTGATGATGGATGTCCTCCAGTTTGTGAAAGGGGARAAT
GACAGCCGATTCAGAGGCARATGCCACARAATTGGTATARCACGAACGAGA
GCTTATATACCACGGAACTGARCCATAGATGGATTAGTGGTAGTTCCACA
ATTCAGCCAGAGGAGTCCCTTTATGGCACTGATTTGCCCACCTATCAACA
TTGCATAGCCACGCGGAATTCCTTTGCTGACTTGTTCACTGTGETGCTCT
ACGGATTTGTGTGCATTATCGGATTATTTGGCAACACCCTGGTGATCTAC
GTGGTGTTGCGCTTTTCCARAATGCAAACGGTCACGAATATATATATCCT
GAATCTGGCGGTGGCAGACGAGTGCTTCCTGATTGGAATACCCTTTCTGC




CGAGGT GT CGCGAGT CCACCT GCCCGGECT CGCAGGCGAAGGACAAGGATG
CGGGCAAGTCCTTGTGGCAACCACTTTA 21 APR 2004
AGCCGAGGAGGAAGCAGAATTTGAGCGT CTATACGCGGECTCCCGCTGAGA PCT/ USOO 29002 The

fol | owm ng WRWAB1¥8I d sequence <SEQ ID NO. 18> is the am no BCT/AUS@aMENCe

for the protein encoded by the DNA sequence of SEQ ID NO 17:

MAMDL| EQESRLEFLPGAEEEAEFERL YAAPAEI VALLSlCE’E%ASl VAVI GNTLVI WWATTRQVRTVTN

MYl ANLAFADVI | GLFCl PFQFQAAL L QSVWNL PWFMCSF LSVNVSVFTLTAI Al DRHRAI | NPLR
ARPTKFVSKFI |.GE WM AL L FAVPEAI AFRVEL TERFRENNETYNVTRPFCVNKNL SDDOL OSFRYTLV

FVQYLVPFCV r\L %@& RBY TAGGRPGGRIATAVCL R | FGLCW.PLQLYNI LY
VTI PEI NDYHICSE ANSEY CV@WRWFWMWFKTSNDAHERTFSW
RASSI RSTYAIN ‘?RE%%GQ\INNVNGQ—IHQ—IQS

D et

TFAATPGVSAT HB‘r’“‘ ASGAGVQLAL L SRESSS
Cl CEQEFGSQ] c VS owi ng DNA sequence
f or DnGPCRY Af@&ﬁAb&dﬂ@GCi@&G@@éAdcﬂ@@h‘c@r car & cricidaa Mrf@ ahogast er.

ATGITTACGIT(

GACAGCCGAT]
GCTTATATACK TEHAT

ATTCAGOCAGH BENESRORCATI AR T IR CT IV T ICGATIIF AVATAGACCCT
TTGCATAGCCACEE RS ARG FE S aC F AP eI I ACT LT T PERCTCA

ACGGATTTGT G R T AACACOCT SR i

GTGGTGT TGO AR

GAATCTGGCGE obheh § 33 APR 2004 WO 01/ 31005
PCTJUS00/ 2 QQ@@TT@‘&CJ&FAMMJ WEQ@M?EMAGTTTATGTGCAAA

GCCTACAT GG GAMEMNCATFICAT CEreCACEACRTACITHRCT AXGATAIICERARAGA
GCTCATCAT G CO2BCAT AT AT RAGUCEEATATACOABATTANEGTGACA
CGCCACGAT AT ECRAGTCTEAGAR AT TRACTARAGT SPCT GNEBGATERBGECATT
TGGT CAACT T AT S P I A R B R SRR T T YRR BCATT TCT
TGTGGAGCAGERGGATGGCATCAATTACTCGT GCAACATAAT GTGGCCAG
ATGCGTACAAGAAGCATTCGGEGECACCACCTTCATACTGTACACATTTTTC

CTAGGATTC, fibfoladid Seqlcate <SRG I Nol A I AGelahifalacid sequence for the protein encoded
TATAAGGAAALTHLABEHR S TICEQABNCCASGAACGAAGT CCAAGG

AGAAGAGGCECCT CACAGGAAGGT CACTCGACTGGTACTGACGGT GATA

AGTGTATACATTCTATGT TGECTCCCTCACTGGATTTCTCAGGT GECCCT

"] METWLMMDVLOFVEGEMTADSEANATNWYNTNES LY TTELNHRWISGSSTIQPEESLYGTDLETYQHCIAT
RNSFADLFTVVLYGFVCIIGLFGNTLVIYVVLRFSKMOTVTNIYILNLAVADECFLIGIPFLLYTMRICSH
RFGEFMCKAYMVSTSITSFTSSIFLLIMSADRYIAVCHPISSPRYRTLHIAKVVSATAWSTSAVLMLPVIL
YASTVEQEDGINYSCNIMWPDAYKKRSGTTFILYTFFLGFATPLCFILSFYYLVIRKLRSVGPKPGTKSKE
KRRAHRKVTRLVLTVISVYILCWLPHWISQVALIHSNPAQRDLSRLEILIFLLLGALVYSNSAVNPILYAF
LSENFRKSFFKAFTCMNKODINAQLOLEPSVFTKQGSKKRGGSKRLLTSNPQIPPLLPLNAGNNNSSTTTS
STTTAEKTGTTGTQKSCNSNGKVTAPPENLIICLSEQQEAFCTTARRGSGAVQQTDL

The following DNA sequence for DmGPCRS <SEQ ID NO. 21> was identified in D. melanogaster:

ATGTTCAACTACGAGGAGGGGGATGCCGACCAGGCGECCATGGCTGCAGC
GGCTGCCTATAGGGCACTGCTCGACTACTATGCCAATGCGCCARGTGCGG
CGGGTCACATAGTGTCGCTCAACGTGGCACCCTACAATGGAACTGGAARC
GGAGGCACTGTCTCCTTGGCGGGCAATGCGACAAGCAGCTATGGCGATGA
TGATAGGGATGGCTATATGGACACCGAGCCCAGTGACCTGGTCACCGARC
TGECCTTCTCCCTGGGCACCAGTTCARAGTCCARAGTCCCAGTTCCACACCC
GCTTCCAGCTCCAGTACTTCCACTGGCATGCCCGTCTGGCTGATACCCAG
CTATRGCATGATTCTGCTGTTCGCCGTEGCTGGGCAACCTGCTGGTCATCT
CGACGCTGGTGCAGRATCGCCGGATGCGTACCATAACCAARCGTGTTCCTG
CTCAACCTGGCCATATCGGACATGCTGCTGGGCGTGCTCTGCATGCCCGT
CACCCTGGTGGGCACCCTGCTGCGAARCTTCATCTTTGGCGAGTTCCTCT
GCAAGCTCTTTCAGTTCTCGCAAGCCGCCTCCGTGGCCGTTTCGTCCTGG
ACCTTGGTGGCCATATCCTGTGAGCGCTACTACGCGATATGCCATCCACT
GCGCTCGCGATCCTGGCAGACAATCAGTCACGCCTACAAGATCATCGGCT
TCATCTGGCTGGGCGGCATCCTCTGCATGACGCCCATAGCGGTCTTTAGT
CAATTGATACCCACCAGTCGACCGGGCTACTGCAAGTGCCGTGAGTTTTG
GCCCGACCAGGGATACGAGCTCTTCTACAACATCCTGCTGGACTTCCTGC
TGCTCGTCCTGCCGCTTCTCGTCCTCTGCGTGGCCTACATCCTCATCACG
CGTACCCTGTACGTAGGCATGGCCARGGACAGCGGACGCATCCTGCAGCA




GATTCACT CGAAT CCCGCGCAAAGGGACCT CTCCCGACT GGAAATACT CA

TTTTCCTACTTCTGGEGEGEGECACTGGTTTACTCGAATTCGGECGGTGAATCCC ' 71 APR 2004

ATACTTTATGCCTTCCTAAGT GAGAACT TCCGGAAGAGCTTCTTCAAGGC
CTTTACCTGTX PR GCAGGAT AT CAACGCTCAACT CCAGCTGGAGC PCT/US00/29002
CCAGTGTTTTCACCAAACAGGGCAGT AAMAAAGAGGGGT GGCTCCAAGCGC
CTGT TGACCAGCAAT COGCAGAT TCCTCCACT GCT GOCACT GAATGCGGG

TAACAACAATTCATCEACCACCACATCCTCEACCACEACA GA

CCGGAACCACGEEEA

GCTCCCCCCHA ;'!'.".

TTGCACCACCHGGARAGN A FCC AT AGARA E The foll owing amin
acid sequencl meby éh' C .00, Qg ce for the protein

encoded b Wiy
MFTWLMVDVLQ v&mwmmam&t&h&%%ﬁ%ﬂma PTYQHOI AT

YASTVEQEDG| R¥SETUVPRTHCTRKFHSGAT FaATSFFFIAGE ATPIGFC CA8mXYAS/l RKLRSVGPKPGTKSKE
KRRAHRKVTRIL VEWWIWWS , &

L SENFRKSFFKAEFTIRGK Va
STTTAEKTGT [ GILK
sequence fQgg
ATGT TCAACT NcEidadcihtdant iz
GGCTGCCTATA@Eﬁﬁﬁ%ﬁ&Gﬁﬁﬁﬁﬁéﬂﬂ%ﬁ&ﬂiﬁﬁfﬁdﬂ&iﬁiﬁ%&ﬁ@ﬁ&ﬁﬁﬁhAsc
CGQOGT CACAT AGTGT CGCT CAACGT GGCACCCTACAATGGAACT GGAAAC
GGAGGCACT G CTCCT TGGCGGGCAAT GCGACAAGCAGCTATGGCGATGA

GGACACCGAGCCCA CCTGGTCACCGAAC
TOOCT T I KR PO PR ere SRS GRS R AT G IS 3 sedvence for the proeinencoded
S CATCCCCEI

GCTTCCAGCT
CTATAGCATGALHGAEGET,
CGACGCT GGT A6 AE

GCAACCTCTT] : STOCE
ACCTTGGT C—DWF@EQ@F@“\% A@TRWYAWWSSPSIRVHDAALRRSNEAKTLESKK

GCGCTCGCGA %ﬁkEEE?Qﬂﬁg% TT&?gg#QLLAYSSSCCNPITYCFMNASFRRA
TCATCTGGLJ ! > ¢ WR&%%%I SLNPGLAMGMGTWRSRSRHEFLNA
CAATTGATACDEACCA ACTGCAAGTGCOGTGAGTTTTG

The following DNA sequence for DmGPCR10 <SEQ ID NO. 23> was identified in D. melanogaster:

' ATGTACGCCTCCTTGATGGACGTTGGCCAGACGTTGGCAGCCAGGCTGGCGGATAGCGAC
i GGCAACGEGGCCARTGACAGCGGACTCCTGGCAACCGGACAAGGTCTGGAGCAGGAGCAG
GAGGGTCTGGCACTGGATATGGGCCACAATGCCAGCGCCGACGGCGGAATAGTACCGTAT
GTGCCCGTGCTGGACCGCCCGGAGACGTACATTGTCACCETGCTGTACACGCTCATCTTC
ATTGTGGGAGTTTTGGGCAACGGCACGCTGGTCATCATCTTCTTTCGCCACCGCTCCATG
CGCAACATACCCAACACATACATTCTTTCACTGGCCCTGGCTGATCTGTTGGTTATATTG
GTGTGTGTACCTGTGGCCACGATTGTCTACACGCAGGAAAGCTGGCCCTTTGAGCGGARC
ATGTGCCGCATCAGCGAGTTCTTTAAGGACATATCCATCGGGGTGTCCGTGTTTACACTG
ACCGCCCTTTCCGGCGAGCGGTACTGCGCCATTGTAAATCCCCTACGCARGCTTCAGACC
ARGCCGCTCACTGTCTTTACTGCGGTGATGATCTGGATCCTGGCCATCCTACTGGGCATG
CCTTCGGTTCTTTTCTCCGACATCAAGTCCTACCCTGTGTTCACAGCCACCGGTAACATG
ACCATTGAAGTGTGCTCCCCATTTCGCGACCCGGAGTAT GCARAGTTCATGGTGGCGGGC
AAGGCACTGGTGTACTACCTGTTGCCGCTGTCCATCATTGGGGCGCTATACATCATGATG
GCCAAGCGGCTCCATATGAGCGCCCGCAACATGCCCGGCGARACAGCAGAGCATGCAGAGC
CGCACCCAGGCTAGGGCCCGACTCCATGTGGCGCGCATGGTGGTAGCATTCGTGGTGGTG
TTCTTCATCTGCTTCTTCCCGTACCACGTGTTTGAGCTGTGGTACCACTTCTACCCAACG
GCTGAGGAGGACTTCGATGAGT TCTGGARCGTGCTGCGCATCCTTCCTARACTCGTGCGT
CAACCCCGTGGCCTCTACTGCGTGTCCGGGGTGTTTCGGCAGCACTTTARTCGCTACCTC
TGCTGCATCTGCGTCAAGCGGCAGCCGCACCTGCGGCAGCACTCARCGGCCACTGGAATG
ATGGACARATACCAGTGTGATGTCCATGCGCCGCTCCACGTACGTGGGTGGRACCGCTGGT
AATCTGCGGGCCTCGCTGCACCGGAACAGCARTCACGGAGTTGGTGGAGCTGGAGGTGGA
GTAGGAGGAGGAGTAGEGTCAGGTCETGTGGGCAGCTTTCATCGGCAGGACTCGATGCCC

O




GCCCGACCAGGGATACGAGCT CTTCTACAACATCCTGCTGGACTTCCTGC . _
TGCTCGTCCTGCCGCT TCTCGTCCTCTGCGTGGCCTACATCCTCATCACG 71 APR 2004
CGTACCCT GTACGTAGGCAT GGCCAAGGACAGCGGACGCATCCTGCAGCA 21 APR 2004 WO 01/ 31005
- 65 ATCGCWLeVaIT CCGCT ACAACGGCCGGOGGAAGCGCACCGAAT COGG PCT/US00/29002
GCACCAGCAGCAGTAGTAACT GCATCCT GGTCCTGACCGCCACCGCAGTC

TATAATGAAAAT AGTAACAAT AATAAT GGAAATTCAGA CCGCAGG

CGGAGGAT CAACCAATAT GGCAACGACCACCT TGACAACGARKCCAACGG

CTCCAACTGTG TCACCAC(‘ACCAC(‘ACGAC(‘ACG(‘TGACG(TGGC(‘AAG

ACCT CCT OGO E AR E A AR T P AR S (RS G A F R ORGSR ICARCCGGACTTGGAGCC
CGAGGCCAAGN W&A@%&WW%CGW@GGCG“
TCCTGGTGCTIESPHT CTGCTGGACTCCGCTGTACGTGATCAAC

ACGATGGT CArGCT GATCGGACCGGT GGTGTACGAGTATGTCGACTACAC

GGECCATCAGT [ (el P W&?A&I&m sequence for the protein encoded
CGATCACCT Al hd DA k& RO NOCEYSCGCGCCTTTGT CGA

ACCTTCAAGG TCFGCCCTGGCGFCGTGGAGCAGGTGCCAGCGGAGGCGF

CGGIGGTGCT : 2 i4: :

CGGGECGECCT. AW@W@WAWM AVILVCVPVATIVYTQBSWPFERNMC
GCCATGGGTA rmmmmmmmm LAILLGMPSVLFSDIKSYPV

TGOGGT GGT AEXAGEHA X X PEITUBY2IIOD | The
fol Fon g Ezsﬂcaﬁsﬁ: &ﬁg@m e e gg el
MFNYEEGDADQAA L L BVYANAPSAAGH VSL N\/APYNGTG!\IGGTVSLAGNATSSYGDDDRDG

YI\/DTEPSDLVTELAFSL GTSS$PSPSSTPASSSSTSTGVPVWLI PSYSM LLFAVLGNLLVI STLVQNRRM
RTI TNVFLLNCAT SDMETGVECVPVTLVGT CERNFT FGEFLCREFOFSQAASVAVSSW CVAT SCERYYAT
CHPLRSRSWOTT SHAYKI | G-I W.GE LCMTPI AVFSQLI PTSRPGYCKCREFWPDQGYELFYNI LLDFLL
LVLPLLVLCVAYI LI TETacfutiakOaiRithe BodpySATreAEGIssRENSISSNGE tnviemion hareisn

NNNNGNSEGSA TTTLTTRPTAPTYI TTTTTITVTIL PSI RRSNEAKTLESKK

RVWKMLF' VL @@F‘Eﬁm B espn PRI NASE RRA
FVDTFKGL PV\FB%SE&S PARA NPy Yl ot N o\ MRORS A kL shith
VVTTNSAAAAVNSPOL foI | owi ng DNA sequence for DnGPCR14 <SEQ I D NO 23>

was i derft i f margberg ag:l dmsgrﬁgt}agfq;prowdcd below in Table 5.
ATGTACGCCTCCTTGATGGACGT TGGCCAGACGT TGGCAGCCAGGCTGGECGGATAGCGAC

Table 5

Clone NRRL Accession No. Date of Deposit

DmGPCR1 <SEQ ID NO:1> NRRL B-30347 19 October 2000
DmGPCR2a <SEQ ID NO:3> NRRL B-30348 19 October 2000
DmGPCR4 <SEQ ID NO:7> NRRL B-30349 19 October 2000
DmGPCRS5a <SEQ ID NO:9> NRRL B-30350 19 October 2000
DmGPCR6aL <SEQ ID NO:13> NRRL B-30351 19 Cctober 2000
DmGPCR6bL <SEQ ID NO:15> NRRI. B-30352 19 October 2000
DmGPCR7 <SEQ ID NO:17> NRRL B-30353 19 October 2000
DmGPCRR <SEQ ID NO:19> NRRL B-30354 19 October 2000
DmGPCRY <SEQ ID NO:21> NRRL B-30355 19 October 2000

10 . The invention is further illustrated by way of the following examples which are

intended to elucidate the invention. These examples are not intended, nor are they to be

construed, as limiting the scope of the invention. It will be clear that the invention may be




GGCAACGGEGEECCAAT GACAGCGGACT CCTGECAACCGGACAAGGT CTGGAGCAGGAGCAG

GAGGGT CTGECACT GGATATGGECCACAAT GCCAGCGCCGACGECCGAATAGTACCGT AT 21 APR 20
GIGCCCGT GACGTACATTGI CACCGTGCTGTACACCCTCATCTTC i
ATTGT GEGA P CGGCACCCTGGTCATCATCTTCTTTCGCCACCGCT CCAT BCT/US00/29002

CGCAACATACCCAACACATACATTCTTTCACTGGCCCTGECTGATCTGI TGGTITATATTG
GIGTGTGTACCTGTGGCCACGATTGTCT. ACACGCAGC:‘AAACC%CFIBCCCT TTGAGCGGAAC
ATGTGCCGCATCAGCGAGTI TCTTTAAGGACATATCCAT GICCGTGITTACACTG
ACCGCCCTTTCCGECGAGCH ACT GCGCCATTGT AAATCCCCT ACGCAAGCTTCAGACC

rachced Othen

AAGCCGCTCACTE g ATPEOT ANTBER0A fitddifications and
T AR T SR
ACCATTGAAGTGTGCTCCCCATT (A erein and,

AAGGCACTGGT @AEWGMWQ'WWATACATCATGATG
GCCAAGCGGCTCCATAT, CA etctee. AACAGCAGAGCATGCAGAGC
CGCACCCAGGCT. AM ‘&3 Eotsapplengscariysheest ublications

TTCTTCATGTGGH
T CAGOACTACT T e A AT %%@W&%n their entirety.

CCCCGT GGCCT CT AEHa1ttE CpeSeBetbatWiSGAnAIGKKETaaE TR RTaaGn, Esdrples are
'Ic'éﬁATGCATCT GCCGCACCT GCGECAGCACT CAACGGECCACT GG%A
ATGGACAATA T GI'CCATGCGCCGECTCCACGTACGT GGGT GGAACCGCTGEC
AATCTGCGEECCT CCCT GCACCCGAACAGCAAT CACGGAGT TGGTGGAGCTCGAGGTCEA
GIAGGAGGAGGAGT AGGGT CAGGT CGT GTGEGCAGCTTTCATCGGECAGGACTCGATGCCC 2 1 APR 2004
WO 01/ 31005 -66 PCT/i 3S00/ 29002 EXAMPLES

CACK : : égl’CCGGACT TGGAGCC

T

ACGAAAGTGGCGTA  ATGCGCTACTAA

€
The fol | owi ng ammcemgemﬂu@wmmﬁgezmmas@ﬂag SonvERedfd \atdifakéof €OUENCE
for the prote i\%goded t he sequence of SEQ I D NO 23:

MYASLNDVGQT P, base Osing A VBN ERIOA RABCEndiny volvi DIRREILY to

VTVLYTLI FI Vorddided MRN; %ﬁ%@ J SWPEERN
Rl SEFFKDI Sl SVFTLTALSGERYCAI VNPL #@EIW % Eﬁhkgﬁ

FTATGNMT| EVeBElFRnRReretrivdaaiatcy viving Befit Fimdiny sotidsBiddiSARMME R Q8MS HERed
RARL HVA F | CFFPYHVFELWYHFYPTAEEDFDEFWNVLRI LPKLVRQPRGL YCVSGVFRQH
FNRYL CCI CVK TATGVIVDNT SVVSMVRRSTYVGGT AGNL RASL HRNSNHGVGGAGGGVGEGVG

SGRVGSFHRQDSMPL QMWWW@%%&NB@% were used as query
sequences against the mRNA database described above. This database was searched for
. regions of similarity using a variety of tools, including FASTA and Gapped BLAST
(Altschul et al., Nuc. Acids Res., 1997, 25, 3389, which is incorporated herein by
20  reference in its entirety).
Briefly, the BLAST algorithm, which stands for Basic Local Ali gnment Search
Tool is suitable for determining sequence similarity (Altschul et al., J. Mol. Biol., 1990,
215, 403-410, which is incorporated herein by reference in its entirety). Software for
performing BLAST analyses is publicly available through the National Center for
25 Biotechnology Information (http :/Awww.nebi.nlm.nih.gov/). This algorithm involves first
identifying high scoring sequence pair (HSPs) by identifying short words of length W in
the query sequence that either match or satisfy some positive-valued threshold score T
when aligned with a word of the same length in a database sequence. T is referred to as
the neighbourhood word score threshold (Altschul et al., supra). These initial
30 neighbourhood word hits act as seeds for initiating searches to find HSPs containing them.,
The WGrd hits are extended in both directions along each sequence for as far as the

cumulative alignment score can be increased. Extension for the word hits in each direction




I n accordance with the Budapest Treaty, clones of the present inventigom 2004
have been deposited at the Agricultural Research Culture Collection (NRRL
International Depository Authority, 1815 N. University Street, Peoria,
I11inois cWOOUABIYSS A Accession 5 nunbers and deposit dat egCEWQOW ded
below in Table 5. Table 5 C oneNRRL Accession No.Date of Deposit DnGPCRI
<SEQ I D NO | >NRRL B-3034719 Cctober 2000 CR2a <SEQ | D NO 3>NRRL

B- 3034819 COct ober 2000 DnGPCR4 <SEQ | D NG7>NRRL B- 3034919 Cct ober 2000
DnGPCRSa <SEQ | D NO 9>NRRL B- 3035019 COct ober 2000 DnGPCR6alL <SE

NO 13>NRRL Brsbatedtehen: d hibe cumplitiveaiiseren scars s gff Ripthespapity f:@@lwglg

D NG 105 NP ER T e 1 A T v e e B B N A TR 0

Cct ober 200Gicddnulatibeeof Stestinh@r® negativietscbiifig telsidus lali giraents;yor\8) theénd dfeither
foll owi ng exanples _which are _intended to elucidate the invention. These

exanpl es ar SEANCE inrepched, The Blast algortm pyapstersWs It andet detgamine the sengitiviiy

3SR 00 st NSy ARt ol 5153 BGeria taed A0l 107 k81 KP1 1,
parti cul arl yhelBROSUME2 bmmgmnathhn(rmﬁaukufﬂc:tfan ¢BidcoNatlaAchd. Bai. IUSA, 11992 089,
the present inventjion are possible in view of the teachings herein iﬁg’é’éch

therefore, a0g1%lPRI% hich ’§é‘2ﬁ?§’9ﬁte€1 Rereihberrfsrence ‘Pt“sleé‘“? ieagents
of the pat enigd exdPRlibfi ) SN, MAINL &ﬁ@&icgﬂgﬂssamsﬁxsﬁaﬂsytloned in this

pat ent docunent her éby i ncor porated b eference Intherr entirety,
Exanpl e | presentBw BieASWalgondumﬁliarlmheale,a&oc R¥atl. damd NS guUBAQ PSR 025 &73-

propheti 10 Exa i fication of a
enom ¢ 16, AdE IR it aHp R herein LY colrape By ekt Gep S EEASTS o1 ea
pr ot ei ns angeffofiitiiAthidticd ansly4ls bNGhe JinYidritp b¥twitlen GRD SedueRtds) DricrhtaafCof 00!
to predict the nRNAs that woul d be generated (the "PnuFl yPep" database).

Procedur es fsymla!@tm md@&g@n FhASTalgonthmeis th%mglltzjéﬁenpmbﬂgy BMDhayhich
tools are k n tﬁﬁ%ﬁ@k@é@@mb&éhﬁigﬂcﬁ matIﬂ Befiiteh $Rb niEleSRaY &ICES

of several & egans
amino acid sequences would occur by chance. For example a nucleic acid is considered

15  similar to a GPCR gene or cDNA if the smallest sum probability in comparison of the test
nucleic acid to a GPCR nucleic acid is less than about 1, preferably less than about 0.1,
more preferably less than about 0.01, and most preferably less than about 0.001.

The mRNAs comresponding to the predicted proteins were retreived from the

database of predicted mRNAs used to prepare the PnuFlyPep database. These are

20  identified as the following nucleotide sequences: SEQ ID NO:1, 3,5,7,9, 11, A13, 15, and
17, each having a statistically significant overlapping homology to the query sequence.
The nucleotide sequences SEQ ID NOs: 3, 4, 5, 6, and 9-16 (corresponding to DmGPCRs
2a, 2b, Sa, 5D, 6a, and 6b were obtained from PCR cloning and sequencing of another
‘identified sequence (not shown). Each of these sequences represent a splice variant of a

25 DmGPCR gene.

Example 2: Cloning of DmGPCRs
¢DNA Preparation
30 cDNA was prepared from either adult Drosophila melanogaster poly A* RNA
(Clontech Laboratories, Palo Alto, CA) or adult Drosophila melanogaster total RNA
(below). To obtain total RNA, parent stocks of Drosophila melanogaster (Biological




sequences agai nst the nRNA dat abase descri bed above. This database gqs B 2004
searched for regions of simlarity using a variety of tools, inclu irﬁf
FASTA and GRPReHeRLAST (Altschul et al., Nuc. Acids Res., 1997, 25, 3389,
whi ch is incorporated herein by 20 reference in its enti retWTfUBW?éPsz t he
BLAST al gorithm which stands for Basic Local Alignnment Search Tool is
suitable for determ ning sequence simlariggy (Altschul et al., J. Ml.

Biol., 1990, 215, 403-410, which is |ncorporated herei n by reference in

avai bl ¢ 1 KRR RBu, pRHndSLARD NP apestislnfl Ry URientd s o Aol e

(http:// wwwadddd tord mm&wv@em/cbmm‘lim@@hﬂlmotmmﬂ Ry@hi£3-24 Ihstant Dﬁ!ﬁ Hx Y1 Ng
hi gh scori ng gquen e pair (HSPs) by |dent|fy ng short words of Win

the query s P@é?1%B{%Ofﬁﬁﬂ‘é%dwryesfé@@ﬂ%l%@@PpbﬁammWahued

threshold s

dat abase sea)8 i &n?l*grre éé:haégn F]Qac é’l“é%gc?ﬂaﬁ%* “@8&93@‘ room
t hr eshol 8 (mm;mmfe (RT)efbrf;tcsﬁlpxeeks AT heateritiyihe ivasse3Gvére chilled Hndaps! wor d
hits act as Sesil? f@if] initiati searches to find HSPs containing them

The word hi 8 159 e PR tfﬁoaﬁpeélmmowlmfgmbabﬁdswa .fIhe as
far as the th
word hits | Hopa s A e e I SR A BB DB n e o e
hal t ed whenpres¥naehd liquidiNat Thepaddegaitisste slong evithadobhse lifufid My wak decdntedt inty/ X
fromits | rum,achi eved aI ue;, 2. cunul ative scqre goes_to zero or
bel ow, duensgugug olypropylens ot esﬂn 'Z?ﬁe"h &"W‘é"“\ﬁ’@&é‘@ thedipnd iy B due

al i gnnmemng s; p@&d&bdhbﬁlew stére@bf - C. sequence is reached. The BI ast

al gorithm paraneters W T and X determ ne the sensitivity 5 and speed of

the alignment. THE PeeRase Rb}ﬁeéioammfémeﬂsr@etisem was plaoed iitd migpmpywe tfbed 1,

Usa, 1502, Gbe b Siut bte ME RStk Kfimefhnde oo, HE Rol i £F Bl ailea .

i ts entiretA\ll sshitpnseriseiftd)y treited Hith BERPE,Grairépgared With DEP reES dHMG4all and a
conpari son of both st Lg@ds The BLAST algorithm (Karlin et al. Proc. Natl.

Acad. Sci . 9B Yv:33in plpsty ipbwaggwanhused, toreducsproblems mathR NAsg
referengg | a)dtﬁfﬁuﬁﬁaﬁ r ehes e vmﬁﬁjxeﬁkﬁ%q%lapﬁ &:Pfcg] 3}1:% })g\tvdgrteh &@{uc%\rf]aasl ysis

of the simlarity between two sequences sure sinl
provi ded bthmeg@mS'byaﬂugznssmfh passagd theoughei0] Estand 2 gangbdadedldst The Iﬂﬂi}ﬂ);)

to nuc! eot T shmfgid (800 R Sr b aimkbiened te Liual syt aa&satérgfe%&fpﬁﬁs{‘e
a nucl ei ¢ agf 8lmilS. OGS Eflod&e i 01 tvﬁNaOSAca;oﬁ%ﬂ%dgﬁrlﬁx 95 nokh

smal | est sum probab| i fé I n conparison of the test nucleic aci to a GPCR
nucl ei ¢ aC|‘éFD| gckapsnstments; frg. Rily Alios €AY hThe sdroples defe  nore

CETT T R e
’ Instruments, Inc.,). The supernatant was decanted, and the tube was inverted and allowed
to drain. The RNA pellet was suspended in 200 pl of RNAse-free dH,0 (Qiagen Inc.,
Valencia, CA), then rinsed twice with 100 pl RNAse-free dH,O (total, 400 pul). The RNA
was precipitated by the addition of 44 pl of 3M NaOAc, pH5.2, and 1 ml coid 100%

25  ethanol F_ollowing overnight storage at —70° C, the tube was centrifuged at 14000 rpm
for 1 h (Eppendorf microfuge 5402), rinsed with 75% ethanol (prepared with DEPC-
treated dH;0), then the pellet was dissolved in RNAse-free dH,0. Absorbances at 260 or
280 nm were determined in 10 mM Tris-HC, pH 7.5, and used to estimate RNA
concentration and purity.

30 First-strand cDNA was prepared according to the procedure supplied with the
Superscript II enzyme (GIBCO BRL, Rockville, MD). Either 500 ng (2 pl) of poly A*
RNA or 3 pug (4 pI) of total RNA was added to microfuge tubes containing RNAse-free




dat abase of predicted nRNAs used to prepare the PnuFl yPep dat abase, These
are 20 identified as the foll ow ng nucl eoti de sequences: SEQ ID NOZi,AP&,Zﬂ[E,
7, 9, 11, 13, 15, and 17, each having a statistically significant

over | appi ORI gy to the query sequence. The nucl eoti dePGRYHMWEeR SEQ
ID NCs: 3, 4, 5, 6, and 9-16 (corresponding to DhGPCRs 2a, 2b, 5a, 5b, 6a,
and 6b were obtained from PCR cl oni ng and.sequenci ng of another identified
sequence (not shown). Each of these sequeﬂ@'es represent a splice variant of
a 25 DnGPCR gene. Exanple 2: Coning of DMGPCRs cDNA Preparati on_ 30
cDNA was pr FaP@nd 258medRind) randam priess.ofhe fulves (4 1) Bigzsineubatrsl at 78+ Crin

Lotal RNA ABEBGPINGE o2 e A of Shfset SERLPRES, DERE! O VAROSLBHI | B of 10
mel anogast emNfRINITORIi£ YerdadiedPF olleling e atiah P25 RET 2 4%t 259 %}PP' y
Conmpany, Burlington, NC) were anesthetlzed by chilling, and’5 to 6 adults

were addedmin, aplo(@00mmnats)afSuperscoptt[hiwas addetiQamd inkiRitatioh@ontindedratrd? SC 401290

I nstant Drosgphila Mediumand 6 to | O gr ai ns :a‘, active _drxryeast

( Bi ol ogi tal Mip Wﬁﬁs.m%&%e‘r’ghwm ey 37§ ifgwﬁmpl lecremoxe RO of

each vessel rﬁ?ﬁim | ' t for 4 to

6 weeks. At c?ra ur%%@E%Egggs}gﬁgﬂv@ggﬂghﬁﬁ}%f%xg%ﬁgw zed flies

wer e pour edIndidnapeli§ ANYiwas abideat, fgdidweddytinhbatieh dt 377 ¢ ifap2@mi2 ThHERDNA magen
flies were stored %,-70 Cuntil they were ground with a nortar and pestle
in the pre?@ﬁé‘é‘t(‘.)‘ Ipqui d N2. The powdered tissue along with sone liquid
N2 was decanted into 50 m pol ypropyl ene tubes on dry ice. Foll ow ng
evaporation of the liquid N2, the 1o powdered tissue was stored at -70 C.
To prepére RNA, BOR Reaationpowder ed ti ssue was pl aced i nto pol ypropyl ene

bH 5 2 was. agdeqBing s seafars S d00uPECH acdon o Hot SirrcbeR Reeion, Brink, opar ed
with DEPC-tnﬁgslﬁdaxcué%@, (Phrkin Binfst RIENBRRalR B FlwaOlisedith Arid1iR) RS bsdBhMar e

was used, to reduce problems wth RNAse 15 contam nation. Tubes were
vor t-ex- m xewrelanegasséraGeaaotom-¢aspled Theeppas(lom&EP IR 8 shstilas H2 O wvas geed toed by

cent 11 fuged bIDUOTE MRER (G plodRiyes 1. 1R Vel e dE ©

| ayer ed;9n H@merstt 18 NI coandenlfafi6its, AN RihéS af 1. IEMKNECK Geac Qb Sbdifidled N
14x 95 mm U tra-C ear centrifuge tubes (Beckman Instrunents, Inc., Palo

Alto, CA). ZtedsaitpbLelthefleDNA pelymerdsegeitat.5 2800 Ma(Pric)n 200 BMheaxh dNTP C
was- decant ol ST AR RMASCh B8R o7 Hob SHAd e Tt 11 1dwer” ookt (G0,
3.3x XL-buffer, INTP and Mg(OAc); was added to 2 or 4 pl of each primer (total
volume, 40 pl). An Ampliwax bead (Perkin Elmer Cetus), was added, tubes incubated at
20  75°C for 5 min, cooled at RT, then 60 ]l “upper’ cocktail (dH,O, 3.3x XL-buffer, rTth

and template) was added. PCR amplifications were performed in a Perkin Elmer Series

9600 thermal cycler. The typical program for the thermal cycler included: 1 min at 94°C,

followed by 30 cycles of amplification (0.5 min at 94°C, 0.5 min at 60°C, 2 min at

72° C), followed by 6 min at 60° C. In order to create 3* A-overhangs on the PCR product
25 (‘tailing’), 1 pl Taq polymerase (Invitrogen, Carlsbad, CA) was added at the end of the

" PCR amplification, and tubes incubated at 72°C for 10 min. The reaction mixtures were
analyzed on 1 % agarose gel prepared in TAE buffer (5). PCR products were typically
purified using QILAquick spun columns (QIAGEN).

30 Ligation and Transformation

Ligation of all PCR products into PCR 3.1 vector (Invitrogen) and transformation




to drain. The RNA pellet was suspended in 200 | of RNAse-free dHZOé) ?)F]agﬁ]
Inc., Valencia, CA), then rinsed twice with 100 pl RNAse-free dH2 ta
400 }A). The RNA was precipitated by the addition of 44 ul of 3M NaQAc,
pH5. 2, anW010310050] d 100% 25 et hanol . Fol | owi ng over ni ght BEHPIHEYR - 70

C, the tube was centrifuged at 14000 rpm for 1 h (Eppendorf m crofuge
'5402), rinsed wth 75% et hanol (preparedmith DEPC treated dH20, then the
pell et was di ssolved in RNAse-free dH2O sorbances at 260 or 280 nm were

Concent r at i ibehesiphprodyers o ehe ol Pt R Bk Tl RT S len wars e

the proced rﬁl%%' EHBEERC TrPisférinaBRAY BR séreddd@@Binkerts were
Rockvil | e, % ﬁggm%\%ﬁcﬁfh?zs ) of polry AA  RNA or S3 g (4 A) ofwtrot al

RNA was adgrepdgatediin Lo brgth ¢antaning Gt anpigiliithend. e Colovies Hith infeRs200d  \\O

01/ 31005 -70 PCI/ USOQ 29002 dHZO 250 n 2.5 |

tubes (12 lislentified qithenpas bepligg-lysis an]@‘?@rmmg'@g‘?ﬂm“'@ﬁﬁa@gﬂr%ﬁrl ”zowt%%g 4 |

Of DX T SlyrSldgafhndtdit ity amnplingh tl%éﬁ?%@ﬁqafﬁbnﬁ e tRhstbinedBAKER Y x vere
atron 5' or

added. If—LoI IFow ng 1 ncu 10 mn, then at 42' C for
1 }d (200 wnits) of Superscript Il was added, and incubation continued at

42' C for 50 5 m.n.. The enzyne was inactivated by incubation at 70 C for
15 mn. Torermviéﬁgi'ﬁﬂ‘ﬂﬂéN imentary to the cDNA, 2 | (2 units) of RNAse H
(Boehringer MannjRiAT séqtféhaﬁ Rk pfepatetusiieQia aedﬁoﬁ-ekdhaumlbsjmﬂnﬁubat i on
at 37" Cfor 20 ﬁl T DNAgvvas &s?tored at C to PCR Reactlons

Either a st(@lﬂﬂ]ﬁﬂi—ﬁl‘b 2/0) mGOIatQ@RDM&OFOﬁ IQJLB—@!*“’E&WE’WP eY§TBIEht 8% ng

O bsophf a PekDleaRas rer & Bregyats. Fou bt {17 31 orséfftén%%fﬁ"%‘st. g -
H20 was useage trabledi)sedt :édﬂg uséd 107 sequefreing 2ych BNOL edywrimiyiates seduracing The

Whodl ands, TX); 5'- and prinmers_at 10 Mconcenk‘&at 168333 I nt er nal
primers at cbemlstaawnsmmt!tfethecﬁtg%ﬁ{“éﬁﬁ@alﬂa@fﬁ%a“‘a P& DNA

pol ymer ase’Fq]ﬁo‘%(tg@a Fgg%b&%%f&& ?@é}q}ﬁaﬁ&% QMEmhﬁﬂﬂhﬁﬁﬁcﬁeréﬁehnﬁkeach

primer. For 36 Al ower' cocktail gg
XL- buf f er, Ribtatavead NI( mn)x&cm smtdemmendaRions wergiollowed tpfwﬂrmﬂ ‘{fttbﬁ al

| 40 | An Anpl bea Per Ki E|
 ncubat’éd atc)qu%rﬂweaé%r S h ook whETeRSiatsild e
(dH20, 3. 3xg é‘spiad HibRimns' cetéﬂlgeﬁa%ﬁﬂn@tﬁdemﬁs, WHd Sdqudncitgaegtiohs watd ons

wer e perfor in a Perkl n El mer Series 9600_t her mal cycl er. The t% I cal
pr ogr am f orarahyzed osranipplicddBiosystems deytomated PN sequencer. DN segugnre g"

cycles of aa@' | “eﬁ% %Ralgrzeds us%g%%‘xer?cﬁer &’iengs éod&,rhﬁ)tAﬁQr, l@), &erG@Gaé'oup
of sequence analysis progra.ms (Wisconsin Package Version 10.1, Genetics Computer
20  Group (GCG), Madison, WI), and functions available through the Vector NTI 5.5 suite of
programs (Informax, Bethesda, MD).
' The results of cloning and sequencing of the DmGPCRs of the present invention

are as follows:

25 DmGPCR1
PCR primers designed to the cDNA corresponding to PnuFlyPep34651 were used
to successfully amplify a PCR product from a cDNA preparation prepared from
Drosophila polyA® mRNA. The resulting product was cloned and sequenced. The
experimentally obtained sequence was identical to the predicted sequence. An intact
30  clone was obtained and designated ‘DmGPCR1.’

DmGPCR2




72" C), followed by 6 mn at 60° C. In order to create 3' A—overhﬁgas on
the PCR product 25 ('tailing'), 1 | Taq polynerase (lnvitrogen, PR BH4,
CA) was added at the end of the PCR anplification, and tubes incubated at
72" C for WMQONBHWOS The reaction mixtures were analyzed on PCIERSARMS2 gel
prepared in TAE buffer (5). PCR products were typically purified using

Q Aqui ck spun colums (Q AGEN). 30 Ligati and Transformation Ligation of
all PCR products into PCR 3.1 vector (Invitrogen) and transformati on 21 APR
2004 WD 01/31005_-71 PCT/ USCQO 29002 of the |igated products into One Shot
TM TOP10F' conpelnitial atiempts tojamplify a FER praguet ug@gprimeze designed te the dRNA

or opagat oc TTERCREEE IS PRIEEART S ERR BelRefy” A RRRR bBhe BRERRE Tl
were i dent i fdqRend thhiss existing D.Qildgangrdcyptons, MdRNitertietiopeptifs ftamed)islowed)

or by a "col onéwP(;R' 5 procedure that directly anplified the plasm d DNA
from the trthattheSrend phthepredicted sequenss wasqinuseallyfongyand spagesteddhatithgre fpay

pr epar ed. usj ] - Ol I ' b d: | :

ol at o % el GRS 4 BB in e BT o AR TR, Udis i TS dopfercs  uidey

the manuf aca ity of dit¢raativedi! PCRptimeprere desigried, anilk&tede vEns ef theseeprimer and

e o netshigut g Sy oo b B Srshesienl BhgERe e

Term nator ;eageRl o APRELRGDcRAT ERIne M Berivel FR the PN redefidn HowdiERS e T™
It 5 h, |

ET term nator Amer sham Pharmaci a Biotech, Inc., Piscataway, NJ)

Manuf act ur eamplifiet prodectdaniained thearicimbddsiand Bo ends; ephwas idsntics! to ths 15
sequencing reactions. Pringrs and uninc or at.ed.nucl eoti des.were renpved
using Qi rPredisisst sefience vt fhe Stesphan b e gsaliried Pamenceat fiFine agal

Sequenci Ng §RAGE b0 EmIRY R1ds2 CUnYFRdoPBf e SlORES Sido Rivealks tisitbwe éplicig onat ed
DNA sequencer. DNA sequences were assenbl ed and anal yzed usi ng Sﬁg&piher

(Gene Codesisofmms Avdse presat, onetsimilans thy padictedrsequanae fresignagd yBmG ns

(Wsconsin P Ver.sj. ' . PPV Madi son,
W), and fuﬁ%%%gleé\%%l%? é@ ?t%hr%%%é%{:}eﬁg?% Eeﬁ;’}lgtg’ag suite o )th?)rograms
(I nformax, Behbahls Chdmindshe thembvlecsieddesigraredmE&PCRMuenci ng of the
DGPCRs of the present invention are as follows: 25 DMGPCRL PCR priners
desi gne to the cDNA correspondi ng to PnuFl yPep34651 were used to
successful ly anppyfap@rBCR product froma cDNA preparation prepared from
Drosophi | a pol yA+ . The resulting product was cl oned and sequenced. The
A gene corresponding to the DmGPCR3 predicted protein had already been

~ reported in the literature. This gene (GenBank accession M77168) was described as NKD,
"a developmentally regulated tachykinin receptor”. Monnier D, et al., Journal of
20  Biological Chemistry 1992;267(2):1298-302. Comparison of the M77168 and
PnuFlyPep68505 sequences showed that the predicted sequences were significantly

different from the cDNA. The cDNA had a longer 5° end, was missing an exon encoding

51 amino acids, and was significantly shorter on the 3’ end. PCR primers were designed

to the published sequence, and a PCR product was obtained using cDNA prepared from
25  total RNA. This product was identical in structure to the reported NKD sequence.

DmGPCR4
The cDNA corresponding to PnuFlyPep 67393 was used to design PCR primers for the
amplification of DmGPCR4. Using a cDNA library prepared from total Drosophila
30  mRNA, a PCR product was obtained and cloned. Comparison of the clones with the
sequence predicted by PnuFlyPep revealed that the sequences were identical with the
exception that one exon predicted by HMMGene was not present in any of the cloned PCR




experinmental | y obtained sequence was identical to the predicted seqqgepﬁ;ﬁ. 2004
An intact 30 clone was obtai ned and designated DmGPCR .' DnmGPCR2 21 R
2004 WO 01/31005 -72 PCTI USO0/ 29002 Initial attenpts to anplify a PCR
product uwsigw/3oeesrers designed to the cDNA correspondi ng PETPRMEN¥ep67585
wer e unsuccessful. Alignnent of the predicted sequence to the existing C
el egans receptors, and to other neuropeptjde receptors, showed that the 5
end of the predicted sequence was unusual’ty | ong, and suggested that there
may 5 have been an error in gene prediction on that side, Usénq%ét h«io%enorri C
sequence aspradgits.ABmGRCRéAhasdteyn excently eipped by, beng etpErBiacnaRd, B1QREYE: Rfdsi gned

and tested. One of_.thes Ny onbi ' A%t dtNG dMafRatis Jeddpfii
total RNA, Qﬁ@"’stﬁi7éeg§fﬁ7p¢h6@i Wﬁ&asad%?}(ﬁfg%? 255 r{ﬂﬁ)e right asi ze. ¥
Sequenci ng of clones derived fromthe PCR reaction showed that the

anplified product contained the anticipated 5 and 3' ends, and was
i dentical to theDGRCRSI ct ed sequence with the exception that the

predi cted sequenge i Ssj SRerPéloRedsH 8fbélbin th
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present, ONGiepittie| ' ‘DPosopRilPteeeptor o tahgkienerldtatbpenyidas dMTTIGEPAR%I, et
and the other mssing a stretch of 23 am po. acids Ioggted “t'esdt @%{3 ™ VI |
into the 'iak,EMBOQ lnumal $99% 106l hi322dr9-t AL aRRSArARce: dRE PIdiGE £ CR2b' ) .
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al r eady beeﬁ°¢%88?¢§§{9%§?ﬁgﬂ&?tg%ﬁ@tt%€g Thi s géngﬁobGen‘Bank ?ccess&&a
M77168) Waspgefs wieasabtoNsiessfiilly ampbfyopPERproduct pbtigI2pPRgratecIZAT 2
receptor”. onier D, et al Jaur nal, .of 20 Bi o] oqi + A S ;
267(2) : 1098cRDA musuEsAreRased oy SW?@G%‘*%%’FP m%ﬁﬁ%ée%BSgﬁﬁgﬁgg‘
showed t hat asthie QeARARASh thotiglg thefoveriilt dplicingiplattememas the same,he
cDNA. The c%}q%‘g%l a | ﬁdgg§§5' end, d\/\ﬁl r?i%_lgi r?g an ed;%%hencodi ng\m]?eé am no
aci ds, and wes sajugnéifi emotsiwere hresentin Bi¢ publishpd seaRENCHCRICHE; SRS ma
designed tq the published.sequence EREsRUmLtaBs, eilfhgada usi ng
cDNA prepar %&“FF'&‘%.‘Q‘S“P‘ER gﬁn%ﬁ%ﬁy%h‘?"'s‘ﬁ’%ﬁ%? ulit was idetrﬁai“?a’l in s%]ru?:ture to
the report ed;AEh@aTUSREAno RGP EH Y cerlthe ezfritnemathedgemunedyandrepatied y Pep

67393 was used to design PCR priners. for . l{ficatio CR4.
Usi ng a 16 DNAequepees; stapingsh Asinorackhpesyion 4%%%@58?‘?% ‘Frﬁ\‘%s%‘ pr oduct
was obt ai nedD%hWed. Conparison of the clones with the sequence

predicted by ep reveal ed that the sequences were identical with the
Additionally, a splicing isoform was found for DmGPCRS. This vanant enco

- an extra three amino acids in the N-terminal extracellular domain. This variant was
designated ‘DmGPCR5b’.
20

DmGPCR6
The GPCR corresponding to PnuFlyPep15731 had already been described in the

literature as a ‘Neuropeptide Y’ receptor (M81490. Li XJ, etal, Journal of Biological
Chemistry 1992;267(1):9-12. The PnuF lyPep-predicted sequence was different from

25  MB81490 at both ends of the molecule. PnuFiyPep15731 contained an extra 15 amino
acids on the N-terminus as compared to M81490. The 3’ end of PnuFlyPep 15731 was
also different from M81490, being truncated and not containing conserved T™™ VI and TM
V11 residues.

The initial PCR primers were designed using the sequence of M81490. Using

30 these primers, and a template derived from total mRNA, a PCR product was obtained.
Examination of the cloned PCR product revealed that it used an identical processing
pattern to M81490. This clone was designated ‘DmGPCR6a’.




exception that one exon predicted by HWGene was not present in any pf Aippqm]{,
cloned PCR Z 1 APR 2004 WO 01/ 31005 PCTI USOQ 29002 -73 products. DmMGPCR

has been recently cloned by Lenz et al., Biochem Biophys. Res. Comm,
273:571-5WOo R8I0, and was cl assified as a second put ati veec@/isaswat i n
receptor. DnGPCRS5 5 DntGPCR5 (PnuFI yPep67522) had al ready been cl oned and
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tachykinin-rel ated peptides' (M/7168). Li et al., EMBO Journal 1991;
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PCR product( wag’)obt ai ned.  Exami nation of the cloned PCR product reveal ed

that it used an identical processing pattern to MB1490. This clone was
desi gnat’ed "DnGPCR6a’' . 21 APR 21 J4 WD 01/31005 PCT/ US00/ 29002

DmGPCR7

Initial attempts to amplify the DmGPCR?7 gene product were unsuccessful.
Alignment of the predicted sequence (PnuFlyPep67863) with other GPCRs suggested that
the error was probably in the prediction of the 3” end of the molecule. The predicted

20 sequence had a 3’ end that was far longer than that of most other GPCRs. Examination of
the genomic sequence suggested that the likely error was in the prediction of a splicing
event that removed an in-frame stop codon that would have resulted in a molecule of the
appropriate size. A 3° PCR primer was designed within that intron. Additionally, a new
5° PCR primer was designed to utilize an in-frame ATG just upstream of the predicted

25  start codon. PCR amplification of cDNA derived from total mRNA resulted m a product
of the expected size.

DmGPCRS
DmGPCRS8 was successfully amplified using PCR primers designed to the
30  PnuFlyPep predicted sequence. ¢cDNA derived from poly A RNA was used as template
for the PCR reaction. All six of the sequenced clones were identical in structure to the
PonuFlyPep-predicted sequence. A polymorphism was noted at position #68 (DNA




-74 During the cloning of DnGPCR6a an additional splicing isoformvv?ﬂs
di scovered. This isoformwas generated by use of an alternativ 136 o
acceptor sidfuiisqeggenerate an alternative 3' end of the nolecul e using nuch
of the sane sequence as the '6a’ formbut in a different readP§2P803ne.
Additionally, the open reading frame for this clone extended 5 past the
original 3" PCR priner. Exam nation of thesgenom c sequence on the 3' end
reveal ed a nunber of |ikely candi date exons. PCR primers corresponding to a

nunmber of O%sth he. test 1L one was, f.aung, t hat. woul d
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and " DnGPCRGDOL' ('Iog\%'?%th 15 DnGPCR7 Initial attenpts to anplify the
DNGPCR7 gen® 3HPgere GRDEMARYLf yl . Alignment of the predicted sequence
(PnuFl yPep67863) with other GPCRs suggested that the error was probably in
the prediction of the 3" end of the nolecule. The predicted 20 sequence had
a 3' end that waPm@PCROnger than that of nost other GPCRs. Exanination of

t he genom c sequ est ed that |i.kely. erro s.in.the prediction
of a splicing e@gﬁ@?ﬁgﬁv %ﬁ?&\‘i@&s‘ﬁﬁ i11- PPRAE @f’%%@%ﬁh‘h%’p cledve
resul t emh i nsequemicadl £cDNAltBfiplafiiE Brepaied ffont Boly A RNRCTHe! defibrhicd\@icture
designed within that intron, Additionally, a new 5" PCR priner was

desi gned t oVat $9rrssdly predipted ipRabAYRSD: ust * upstream of the predicted 25 start
codon. PCR anplification of cDNA derived fromtotal nmRNA resulted in a

product of the expected size. DMGPCR8 DmGPCR8 was successfully anplified
usi ng PCR pri nerBmi@BCRa@d to the 30 PnuFl yPep predicted sequence. cDNA

Sixof the. SequelaR] SPBREC SEPas dDHR PERCuFt itk PUEKTh dsgbed 6 DmOPCR10
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21 APR 2004 WD"01731005 PCTI USOQ 29002 - 75 sequence),
cl ones havithgpeediated sgquenteswasoniusinad in thanit divkiét cantain’the highly consbrand EWKRES
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‘ residues were present. Examination.of genomic sequences up to 80 kb downstream of the

last exon did not reveal any other potential exons. Attempts to obtain an intact clone for
20 DmGPCRI10 were not undertaken.

DmGPCRI11 (allatostatin-like peptide receptor)
PCR primers for the ‘allatostatin-like peptide receptor were designed using the
published sequence. Birgul N, et al., EMBO Journal 1999;18(21):5892-900. A PCR
25  product was obtained using cDNA derived from a total mRNA prep, and was cloned and
sequenced. The final cDNA coded for a protein identical to that described in publication.

Example 3: Northern Blot Analysis
Northern blots may be performed to examine the expression of mRNA. The sense
30 orientation oligonucleotide and the antisense-orientation oligonucleotide, described above,
are used as primers to amplify a portion of the GPCR cDNA sequence of a nucleotide
sequence selected from the group consisting of SEQ ID NO:1, 3, 5, 7, 9, 11, 13, 15, 17, 19,




sequence noted an "A," so an "A" clone (GQu) was arbitrarily chosen for
further study. No "A" clones were obtained in the correct orientatlilohPR 200
thus a subcloning step, utilizing Pme I 5 to renove the insert fromthe
ori gi nal POR81/318Fone and a Pne |-digested pCR3.1 vector, RERUSMHENLO
reverse the orientation. DMGPCRO DnGPCRO was cl oned using PCR priners
designed to the PnuFl yPep predicted 10 sequence and a cDNA tenpl ate prep

prepared frompoly A} RNA. The genonic stflcture was correctly predicted
in PnuFl yPep., DMGPCR 10 Initial attenpts to generate a PCR product with
prinmers des?‘ﬁjn%]d for DMGPCR1I0 15 (PnuFl yPep70325) were unsuccessful.
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- techniques. For example, the DmGPCR-encoding sequence described in Example 1 is
- subcloned into the commercial expression vector pzeoSV2 (Invitrogen, San Diego, CA)
and transfected into Chinese Hamster Ovary (CHO) cells using the transfection reagent
20 FuGENE 6 (Boehringer-Mannheim) and the transfection protocol provided in the product
insert. Other eukaryotic cell lines, including human embryonic kidney (HEK 293), CHO
cells, and COS cells, are suitable as well. Cells stably expressing DmGPCR are selected
by growth in the presence of 100 pg/mi zeocin (Stratagene, LaJolla, CA). Optionally,
DmGPCR may be purified from the cells using standard chromatographic techniques. To
25 facilitate purification, antisera is raised against one or more synthetic peptide sequences
that correspond to portions of the DmGPCR amino acid sequence, and the antisera is used
to affimity purify DmGPCR. The DmGPCR also may be expressed in-frame with a tag
sequence (e.g., polyhistidine, hemagluttinin, FLAG) to facilitate purification. Moreover, it
will be appreciated that many of the uses for DmGPCR polypeptides, such as assays
30  described below, do not require purification of DmGPCR from the host cell.
B. Expression of DinGPCR in 293 cells




the hybridization solution. The filters are washed several tines _at 42 I n
0.2x SSC, 0.1% 10 SDS. Filters are exposed to Kodak XAR film (Eagﬂn%ﬂﬂ aﬁﬂidak
Conmpany, Rochester, N Y., USA) with intensifying screen at -80 C. Exanple
4. Recorrbwmm.‘ilwépr ession of DMGPCR in Eukaryotic Cells APCEXNRIO&S8G20N oOf
DhGPCR in Mammalian Cells 15 To produce DMGPCR protein, a DnGEPCR-encodi ng
pol ynucl eotide is expressed in a suitablg host cell using a suitable
expression vector and standard genetic e‘r@ineeri ng techniques. For
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Mbr eover , isequesicel The reverse grimeardsialshdetemmingd by rautine prmsedires amhpyeforably

| tid h | bed jbel
Do e oh S B R T e 8 BRtabel M Re Bl A e e o
cells 2 1 ARRiefiiaés A&e@édn’ai:@fé ﬁ@ﬂéﬁﬁ@@b&ﬂ%&m BFmED&nERQR%&qumcoﬁthGDCR

I n mammal i an CHO cel | s, plasm d bearing the relevant DnGPCR codin

sequence |sP(§R@pa¢l§GHSQIS|5M} asdbe arngabing tarpEratpren Jibe rpga%PFPd“Ct\VéSF]d’r‘m ed
pSecTag2A ca%rath I%Jaﬁhgﬁfﬂﬂﬁ sﬁ@?ﬁﬂhk@@&ﬁ‘f sequence for secretion, the
ection o

c-myc epltope the reconbinant protein with the anti-myc
anti body, a Gt em DNIAEppnﬁydhuahg lenfohrormtogﬁph)aﬁolmnnmmtrmsm wtee| at e

[ anst o0t coHRasR ST AF Fenfiaron pedin B rarioges Ao daoatft M | <

det er m ned Pyntiehiy ReHsRIcRALLHS & 1860 Rir SkFresdibry affe? Rt doliss oF tRns i) %mﬁ
nucl eotides to introduce the H ndl Il cl oni ng site and nucl eotides matchi ng

the GPCR swestemddots probed ewibrantitis andanti- gentidemntiberies;, Resmanenly

d d_pref erabl
it oduce ARt oUf Hospeaiea SPREERT wit prEidgRE, oy B ARirbekibihibn
cor r espondi prateiR ist difected\Bind Boﬁﬁﬂlb endniedialbyt Westddy BREprobet withantiTHie, anfiCR

conditions are 55 C as_the annealing terrperature The PCR product is gel
purl fi 6@ Myc or anti-GPCR peptide antibodies

C. Expression of DmGPCR in COS cells

For expression of the DmGPCR in COS7 cells, a polynucleotide molecule having a
nucleotide sequence selected from the group consisting of SEQ ID NOs: 1, 3, 5,7, 9, 11,

25 13,15, 17,19, 21, or 23 can be cloned into vector p3-Cl. This vector is a pUC18-derived
plasmid that contains the HCMV (human cytomegalovirus) promoter-intron located
upstream from the bGH (bovine growth hormone) polyadenylation sequence and a
multiple cloning site. In addition, the plasmid contains the dhrf (dihydrofolate reductase)
gene which provides selection in the presence of the drug methotrexane (MTX) for
30  selection of stable transformants.
The forward primer is determined by routine procedures and preferably contains a

5' extension which introduces an Xbal restriction site for cloning, followed by nucleotides




and cloned into the Hndlll-Xhol sites of the vector. The DNA is purified
usi ng Q agen chromat ography colums and transfected into 15 293 cel }$ APR 200t
usi ng DOTAP_transfection nedia (Boehringer Mannheim | ndianapolis, IN).
Transi ent WO 3% ected cells are tested for expression af tpépr’QﬂmHWs of
transfection, using western blots probed with anti H s and anti - DGPCR
peptide antibodies. Permanently transfectgd cells are selected with Zeocin
and propagated. Production of the reconbinant protein is detected from
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cycles of 30 sec denaturation ~C, 30 sec annealing at 58 C and 30 sec
ext ensi on atellsarctested| fhoweembipgntprotein expressonon at 72 C. The PCR product is
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20 D. Expression of DmGPCR in Insect Cells
For expression of DmGPCR in a baculovirus system, a polynucleotide molecule
having a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1, 3, 5,
7,9,11,13, 15,17, 19, 21, or 23 can be amptlified by PCR. The forward primer is
determined by routine procedures and preferably contains a 5’ extension which adds the
25  Ndel cloning site, followed by followed by nucleotides which correspond to a nucleotide
sequence selected from the group consisting of SEQID NOs: 1, 3, 5,7, 9, 11, 13, 15, 17,
19, 21, or 23. The reverse primer is also determined by routine procedures and preferably
contains a 5° extension which introduces the Kpnl cloning site, followed by followed by
nucleotides which correspond to the reverse complement of a nucleotide sequence selected
30  from the group consisting of SEQID NOs: 1,3, 5,7, 9, 11, 13, 15, 17, 19, 21, or 23.
The PCR product is gel purified, digested with Ndel and Kpnl, and cloned into the
corresponding sites of vector pACHTL-A (Pharmingen, San Diego, CA). The pAcHTL




cell-growth nedia to about 10 ng of protein/m, and purifying the frotei n
by, for exanple, chromatography. Purified DMEPCR is concentrated bARR 204
ng/mM in an Amicon concentrator fitted with a YM 10 nenbrane and stored
at -80 C WIDIB10Expressi on of DNGPCR in Insect Cells For eREFESUWHIN2f
DGPCR in a bacul ovirus system a pol ynucl eotide nolecule having a

nucl eoti de sequence selected fromthe grﬁgp consisting of SEQ ID NGs: 1, 3,
5 7,9,11, 13, 15, 17, 19, 21, or 23 can”be anplified by PCR The forward
prinmer is determned by routine procedures and preferapbly contains a 5'
ext ensi on FPESISIOB IECtoRROMANKEE STERgPRivhedsin prome Psﬁeéa*mg%ﬂ% %\Qﬂ“ﬁﬁ?

o oup. cons S 1eaf BolF RSP Bt (RMNPYS, 4! 58yis R TERT HSRulRRT, e
23. The revgésing Bité. & Iprotsindisase dit for phogiobylatian dridrethporarin dite far excigion of
preferably contains a 5  ext egiitgn whi.ch i’ntroduces the Kpnl.cloning site,
fol | owed bythe ssaomhinanhprotein preseds the Dufiinle plopyie sig s alge Prrseite Qi&ousggmany

conpl emgnt ' t g4ing
of "8EQ 1D (P opREVEE VGors ESLERE fsth B OBUCHTION, Stngs pUeTR AL
product is mealpAxIMIf i@tier sitglistvectorsi fohthidepreasidn KHGPCRayrodypeptidesicanieo t he
correspondi ng, sites of vector pACHIL- A (,Pharm ngen n_Di,ego . The
PACHTL 2 1 %P ey %%%FQEE‘BEC%?FTB%%P%@@?@%“&SE’F@‘& ShRals e
contai ns t heyrStsnieh, RehISRA! All PAHEEhE sueh ad Be irfHhae AAPb ané alsighal puptide, as
nucl ear polyhedrosis virus (AcM\PV), and a 6XH s tag upstreamfromthe
nul tiple oeguiredy Sichavectorsaredescribed mdawkawies al.oY irplegy p G2 139 aoang pthers.
thronbin site for, excision of it [ ' thendgyl tiple
cl oni nglrasi te is atsg pragEntt m&'?@%@%}]gpﬁ%ﬁg&g%g %lgyﬁ‘ggégﬁ%\gf?%s véeaéf ors
coul d be usgghiad th¥s@aeschibedifcSibimés esalc(A ManRALS N ethpis f Bacalosirps¥ kdtibrs

QO her suitable vectors for the expression of GPCR pol ypept]j des b

used, pr ovianddusechCel KaltpeeRraredusrss T #Xas AUt g"ﬁ?ﬂﬂ‘%ﬁﬁi d&?’é‘?’&/ﬁ&g"ctﬁ‘tefg&

signals for stsr(ggﬁ)gi ption, translation, and trafficking, such as an
lBan a’s

i n-frame Al ignal peptide, as required. Such vectors are described
in Luckow et al . In ajprefermed\embedinit, 30\ cHLTAgcantaining. DGPIR: gene ig dntradugedwn

and isol ated usi ng standard hacul owi expressi t hods, cl), .as hhose
descri b¥d 1§t Virug psigg ﬂ“’( %Cﬂﬁ)&ﬂﬁ&[&%ﬁ“%@?"ﬁ% é‘&R’SH"E}E%%%%%? %g%é‘?f%r s
and | nsect, (&ghd mietHolit' ERaBTIsREEEY TR SnanhEffrer’ Thiividhialvidhs isIaes areafabizedfat i on
Bul | etin No. 555 (1987)). In a preferred enbodi ment, pAcHLT-A containing

DGPCR geneproteih prodacticielsly radfolibaling hfensédooslls weithi33SimethienitiBataq lo®os post
transfection kit (Pharm ngen, San Diego..,CA) using.neth t ahl i shed by
t he manuf acinfection. [nfgcted erﬂm are; panyest |4§tb8§2%m§1 %%‘Weﬂ’%&sf F‘?’ﬁﬁ’gtpé?tﬁms
producti on gy adiidlARRHIPAGES Ghibiing fih 3D5essRid e Pélk Bsh BS isathtdaour s
post inf ecﬁ%@%ﬁe tel?jsl%éai% girgglﬁarvegqtﬂegd g? 48 hours post infection,
and' t he2d absidusedifort sealed up expression.

For expression of a DmGPCR polypeptide in a Sf9 cells, a polynucleotide

molecule having a nucleotide sequence selected from the group consisting of SEQ ID
NOs: 1,3,5,7,9, 11,13, 15,17, 19, 21, or 23, can be amplified by PCR using the primers
and methods described above for baculovirus expression. The DmGPCR cDNA is cloned

25  into vector pAcHLT-A (Pharmingen) for expression in Sf9 insect. The insert is cloned
into the Ndel and Kpnl sites, after elimination of an internal Ndel site (using the same
primers described above for expression in baculovirus). DNA is purified with Qiagen
chromatography columns and expressed in Sf9 cells. Preliminary Westem blot
experiments from non purified plaques are tested for the presence of the recombinant

30 protein of the expected size which reacted with the GPCR-specific antibody. These results
are confirmed after further purification and expression optimization in HiG5 cells.




are visualized by SDS-PACE. Viruses exhibiting high expression |levels can
be isolated 20 and used for scaled up expression. For expression of 1apR 7004
DrGPCR pol ypeptide in a Sf9 cells, a polynucl eotide nolecule having a

nucl eot i d¥Q@eilédfce sel ected fromthe gr oup consi sting of SEQUD2NGE: 1,
3, 5 7, 9, 11, 13, 15, 17, 19, 21, or can be anplified by PCR using
the priners and met hods descri bed aboveFé_él)_r bacul ovi rus expression. The
DTGPCR cDNA is cloned 25 into vector pAc A (Pharm ngen) for expression
in Sf9 insect. The insert is cloned into the Ndel and Kpnl sites, after

el i mi nat i onExample 5:pInteragtiondtnapsl ve-Hybsich§yste® same  pri rrers descri bed

v ot ogr aphy. ol Gas RS oP B QPGRinfeaelye Bitint. Bhe Meiduion J8GBup v o

exper i nment slirignscreeningriethbd dapbeiaseds HiiSadsag e firarideiditibed i PRI, t he
reconbi nant_ 30 proé}bl n of the expected size which reacted with t he
GPCR- speci HY&uEmdPBHAA0, hpsdhisteisaptasporated h@m by referenga iritsfentirats rA

01/ 31008 patp BECF SRR3R REnCREREb AT Mottt 15ldey 1088, JORWAN ' s,

I n order tdN¥samAtsubeDFCRCRL |aht1§92a,cﬂhbﬂgmptbo¢lemﬁmldchhr bivlegya fbintledition,

trap/two-hybrid y. Screeni hod can be used. This_assay was first
descri bed |(lr%r°ﬁ1”eﬁlisw’§ﬂ' “Igfersciencey, Wﬁ‘f@@‘”"%‘?@“‘%@“"%ﬁ’éﬁ ference g% por at ed

herein by rétigheNReisiafe Na?la@!%tﬂﬂn?tﬂont& 5PBB%9P@A g@xai%ﬂﬁh'akéhﬁgo!-% fr rent
Protocols in Mlecular Biology 1999, n Wliey & NY and Ausubel, F.

M et al. 38&Em3hort protocol s |n m)l ecul ar biology, fourth edition,

G eene and Wl ey;inters aIo=) ich is incorporate erein b

Cefor erflo i n ¢ 2A Figh BEUS Hgleplie selberia panstie HER RFGH LIERPCRAY BF (o, ca

( Mat chnakeryedsQraaydtiptibn favet GWI@DNA%lﬁdﬁ)E%%:P(DNR%D?‘ S &9&&&%@3%6“068

encodi ng aII or partial DnGPCR and the east transcription factor GAL4

DNA- bi ndi ngﬁpnmmaw lede(m p@&BHwM@mduwuhﬂonmﬁMpmm eSipnitasly, d (i e.

GBKT7 Y
SOITB.I n) (XE)I)@ 5| o 3 Wé%%% ruct %H:r?%mé:%sdg}:lon é’qdﬁ l((I é%%@ggﬁ)
from cDNA dforpeD&iX oﬁpot@l?m{mmm:mprbmums(fé:fpmtqabnmcfamgramm Hbragies,DNA
mnual 556367 SBHORAY o QIS MElsPHiREiobinBch ahpBiry Tl GsonASARRPLSY )
whi ch i's i nemBalAb&OPREY, Sio 96 EHEHER MY, Whidl 1% i5¥rbdrafed herbif b hierbhl GPCR

fusi on construct is verified sequenci ng, and tested for autononbus
reporter gdmésautiictat TonDABI¥GPCRofusion egnstivet is vefifiell by sequentidgpnduesied a

el B ARBLUSLRe oSN nf LISy S BEABTR IR
of transcrispidegstal tvashibrid unaly(@sassmﬁm téhtrol Sre peABREE] WRE tHCADMMAy fusion
transformants/ng DNA) with both the GPCR and l|ibrary fusion
20  construct to ensure expression in host cells and lack of transcriptional activity. Yeast cells
are transformed (ca. 105 transformants/mg DNA) with both the GPCR and library fusion
plasmids according to standard procedure (Ausubel, et al., 1992, Short protocols in
molecular biology, fourth edition, Greene and Wiley-interscience, NY, which is
incorporated herein by reference in its entirety). In vivo binding of DNA-BD/GPCR with
25  AD/library proteins results in transcription of specific yeast plasmid reporter genes (i.e.,
lacZ, HIS3, ADE2, LEU2). Yeast cells are plated on nutrient-deficient media to screen for
expression of reporter genes. Colonies are dually assayed for B-galactosidase activity upon
growth in Xgal (S5-bromo-4-chloro-3-indolyl-p-D-galactoside) supplemented media (filter
assay for B-galactosidase activity is déscribed in Breeden, et al., Cold Spring Harb. Symp.
30  Quant. Bioi., 1985, 50, 643, which is incorporated herein by reference in its entirety).
Positive AD-library plasmids are rescued from transformants and reintroduced into the
original yeast strain as well as other strains containing unrelated DNA-BD fusion proteins




pl asm ds according to standard procedure (Ausubel, et al., 1992, Short
protocols in nolecular biology, fourth edition, Geene and 1 APR 2004
Wl ey-interscience, NY, which is incorporated herein by reference ig i%g
entirety) wo fiMoyd bi nding of DNA-BDY GPCR with 25 AD/ i br apyrRiseé/sions
results in transcription of specific yeast plasm d reporter genes (i.e.,

|l acZ, HI S3, ADE2, LEU2). Yeast cells are plated on nutrient-deficient nedia
to screen for expression of reporter ger&ls. Col onies are dually assayed
for P-gal actosidase activity upon growh in Xgal (5 -brono-4-chloro-3

-indo 1yl - QolyaahAGheifi BeAGRCRMbLTS PreeinTR@ratibhd. | Thedrt DRFSR)%eqinced to
(3-gal actosi dase activity is described in Breeden, et al., Cold Spring

Harb. Synp. verlf tigpresencBiobin ¢penogsling framsfBsedini@HA 4D anside slstesmintg ther ei n

by referencg in it ti . Positive AD-library plasm ds are rescued
fromtransfgmt@mm’}’m#eﬁ?'o the original yeast strain as well
as other strains containing unrel ated DNA-BD fusion proteins 21 APR 2004 WO

01/31005 -81 PCTI US00/ 29002 to confirm specific DnGPCR/library protein
i nt er acts onExamplest:t MamlityShi PN AR ding AssayYsing Gel Blesgopberesis an open

reading frame fused,tp GAL4 AD and.t o .det 1 N 1 ' ks €
DnGPCR- bi ndi ng pztﬂeéFﬁC“%plbﬁi?fﬁprpgggb %ﬁl"’gﬂ?f a@ﬁ#@ Y Bk&@%{p# ?ﬁ%iﬁé%gN&l ng
Gel El ectr oppea&iins. RPrél6toleire wil€lpaoiitmlSinsbh hiahials bs S4mbrosk et 2lat98%pi dl y
detect specific protein-DNA interactions. PrqQtocols are w_del Pavai{; | e
in such manMalesubs Cgaﬁm-'ddhb@'tﬂf@wmal‘%b§“°%I°€WF&@°@IWS(§£"'&&I A6 5P y

manual , secgond edi ti o ' r :
s by SPio ey T 5418 000 12 S Yot SR VDR B0
fourth gfli t foarh <AitRRD Grade aiil Veley-intescieice N, eddt, of eehith isfincdmparatederein

i ncorporated herein by reference inits entirety. Probe DNA(<300 bp) is
obt ai ned f r byrreforeneran its Fenucl eoti des, restriction endonucl ease

fragments, or P . 5 ;Wﬂ;e eofitiés vedbricHi
purified DTMGPCR égéfeﬁgﬁg@é’?ﬁ?r‘f e lk&%ﬁ% xtrggt%g %%u.e 15 ng) is ioﬁcubat ed
at 15 const amdonuelper Fignients, onPCRefragamgts 2@ @id-lahel¢dwith32P e Asxaliggotwinut es
in 10-15 | of _buffer Le. E or TB -8, 5) ,containjn 1,0l abel ed
probe DNA, H%ﬁ%@ﬁ%étgﬁ I@ Pg??m“igig%ﬁﬁﬁg)"x ,&ca(‘ 286‘ gﬂlgs/l%"'{b,%wgn 10%
(v/v) glyce Gatatd dere.-3 rat 1dateBbadlinRfdsAn 20416! plat byffeni de
gel andll%lunEgés‘ggl-f%%ﬁrm udnﬁ]}h@g%%%%egg%thﬁort\ of free_probe DNF%\ from

pr ot ei n- DNA(ie STAEax SBE,pEl8.8-8. irontpining sadielabelert probe eREReCHS camer

corr espondi free rotei n- 65 b is th

aut or adi ogr %?ﬁ’é}d’rﬁg%@‘ﬂ%&@ggaﬁ%% Wén gf %@gﬁni queéS are

enpl oyed {01gaBE bio polyaeYIRMRe 1 aDReC S0TS mAlunkiddombscphrativh of DetpaRe

receptor, and to generate useful antigen-Dbjndi qg éjr agnrrgyts theageof or
DNA from protein-DNA complexes occurs. The gel1s then and ban

20 corresponding to free DNA and protein-DNA complexes are detected by autoradiography.

Example 7: Antibodies to DmGPCR
Standard techniques are employed to generate polyclonal or monoclonal antibodies
to the DmGPCR receptor, and to generate useful antigen-binding fragments thereof or
25  variants thereof, including ‘“humanized” variants. Such protocols can be found, for
example, in Sambrook et al. (1989) and Harlow et al. (Eds.), Antibodies A Laboratory
Manual; Cold Spring Harbor Laboratory; Cold Spring Harbor , NY (1988). In one
embodiment, recombinant DmGPCR polypeptides (or cells or cell membranes containing

such polypeptides) are used as antigen to generate the antibodies. In another embodiment,

30 one or more peptides having amino acid sequences corresponding to an immunogenic
portion of DmGPCR (e.g., 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or more

amino acids) are used as antigen. Peptides corresponding to extracellular portions of



25 variants thereof, including "humani zed" variants. Such protocols gqrmpquug
found, for exanple, in Sanbrook et al. (1989) and Harlow et al. (Eds.
Anti bodi es A Laboratory Manual; Cold Spring Harbor Laboratory; Cold Sprl ng
Har bor, NWQD388YS | n one enbodi ment, reconbi nant DTGPCR pgd-wpssudseis (or
cells or cell nenbranes containing such polypeptides) are used as antigen
to generate the antibodies. In another embodinent, 30 one or nore peptides
havi ng anmi no aci d sequences correspondi ng80 an i nmunegeni ¢ portion of
DrGPCR (e.g., 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,16, 17, 18, 19, 20, or
nmore am noDanGHGR, mwghympmlegmellﬁbpbmdﬁas,w &wiaadlmgrﬁ gen may
extracel | ul ar }3{31 %‘tb clﬁ WO Olgwéeé)S -82 PCT/ USOO/29002 DnGPCR, especially
hydr ophi | i cPeRtFECR] G‘Pé‘fj-]“b'ﬂ?ttqr Qr?ehaﬂt@?@@@aasem@bm»rgéwm be
m xed with an adjuvant or linked to a hapten to increase anti body
production. A. Poi clonal or Mnoclonal antibodies 5 As one exenplary
protocol , reconbifnant PbiyeREEl or Mansolatdb ahtilodigsagnent thereof is used to
i muni ze. a nouse for %eneratlon of ., monocl onal antl bodi e 53@& | ar ger mammal ,
atie

such as "a rabbi t ASPBF CXeDRNGRIRIocah reaeainant DmsPCRor & frggmienti thgreof
peptides arg yse®R idintide b thdiSy gﬂ lg@nérxpaﬁ&f IEEI‘E}%? %F!“gfb("ﬁ?ﬁesgﬁf ?%?"(%]%:Eﬁ]rggap g

to the manufacturer' s reconmendatd ons. For an
antigen is awhlmafrabiﬂt,\fmt]iolfcﬂmahdmsboﬂﬁksy:o’mvhx&t&sédmigbﬁmi 2péhtidel afel ed

subcut aneousl| %qyrv to three weeks, add| tional ali quot s of
MCPCR ant | GEHUEHE BIRPEP Lamag EFraca o (Bt Shpirding 1A mamfaca
i nj ect ed Sl&*&e&h&&%&mdn% FOf P nifid} ih dl@&;Jn‘ ﬁé'agﬁgssfg%égﬂ%ﬁg&“l@ﬂ’re crum

sanpl e is taken fromthe | nmunize mcé a ern blot to
confi r mot heCpmpmAdjuorhnt andtinjectdd elsbcmhmtomshyruﬁommils mf to {ontbhdeRvecke) um

fromthe i L.ze 15 used as cl onal antlsera or used
to isol aten%ﬁln gﬁ@ Oé%?ﬁag‘g%i’égf?lﬁﬁm%%\qﬁl%égvﬁﬁtﬁm Wdjyrant he
mce are Saﬁfdib&%& abchthrdhily S ng&ﬁ nal

ant i bodi es. enersate mnocroﬁglgﬁgnt{l?gi%l%ggﬁh Sfl’gée%ésmgrse SF%E@&"?M 10
m serumfrf&@m mgdrmmr@lmgﬁyedbylwesm!ﬂenm cmﬁnarthe pmsemﬂ dfy

grlndlngthe l,eens.in serumfr. 164 | enme

L- gl ut ani n€, @Bﬂﬁfg}&ﬁ U ﬁcﬂe}ﬁlgl%fé%@ﬁ% 8%&#‘5&“3“ ecg

st r ept oy ciuked BEWpblyclonal sntiseRntdisdd to iSslate Polychoni PAHOATRS tl?a? reédghfz%r ed and
washed by centrifugation and resuspended in serumfree RPM. Thynocytes
taken from w&maﬁ\}'éﬂ@ﬁl\’ﬁb’cthM@ ate saqsified end) their splech memavedfon generatich
used as a Fged %Hﬁél nyel oma cells, kept in log phase in RPM wth
10% f et al bow ne ser um BS) (Hycl one Labor atories, Inc., Logan, Utah)

for three days pTé geéndratemisioolonalamebodies) thd fplans afﬁ’;dad&ﬁiﬂ ad rﬁlSseﬁﬁthreeTO

roduce h usi.ons een cells from¢the inmunized mce are
P yblﬁ’l\/ﬁ r{%46 and spng'Ic ce f suspensions are formed by grinding the spleens in serum-free

20 RPMI 1640, supplemented with 2 mM L-glutamine, 1 mM sodium pyruvate, 100 units/mi
penicillin, and 100 pg/ml streptomycin (RPMI) (Gibco, Canada). The cell suspensions a-
filtered and washed by centrifugation and resuspended in serum-free RPMI. Thymocytes
taken from three naive Balb/c mice are prepared in a similar manner and used as a Feeder
Layer. NS-1 myeloma cells, kept in log phase in RPMI with 10% fetat bovine serum

25  (FBS) (Hyclone Laboratories, Inc., Logan, Utah) for three days prior to fusion, are
centrifuged and washed as well.

To produce hybridoma fusions, spleen cells from the immunized mice are
combined with NS-1 cells and centrifuged, and the supernatant is aspirated. The cell pellet
is dislodged by tapping the tube, and 2 ml of 37°C PEG 1500 (50% in 75 mM HEPES, pH

30 8.0) (Boehringer-Mannheim) is stirred into the pellet, followed by the addition of
serum-free RPMI. Thereafter, the cells are centrifuged, resuspended in RPMI containing
15% FBS, 1060 uM sodium hypoxanthine, 0.4 pM aminopterin, 16 uM thymidine (HAT)




conbined with NS-1 cells and centrifuged, and the supernatant is aspilrlapRidz004
The cell pellet is dislodged by tapping the tube, and 2 mM of 37C PEG 1500
(50%in 75 mM HEPES, pH 30 8.0) (Boehringer-Mannhein) is stirred into the
pellet, fotbowemodby the addition of serumfree RPM . Ther eahipordcde cells
are centrifuged, resuspended in RPM containing 15% FBS, 100 pM sodi um
hypoxant hi ne, 0.4 M am nopterin, 16 Mthym di ne (HAT) 21 APR 2004 WO

01/ 31005 -83 PCTI US00/ 29002 (G bco), 25 e88-ts/m 1L-6 (Boehringer-Mannhei m
and 1.5 x 106 thynocytes/m, and plated into 10 Corning flat-bottom
96-wel | ti sqsigeslhs uhits/Rl] ﬂ,-%f(BGQQlﬁgeﬂMaﬁﬁﬁéihﬂQnM\Sx Y@"’tﬁ%no@&egﬁﬂsana 4,
and 6 after the fusion, of mediumis renoved fromthe wells 5 of

t he fusion p‘h@ﬂestoal&ctbmmmommI?ﬁfwd!;hssneaultmc platesd&pniing CerningsNewms ar e
screened by. {ké testing for the presence of nouse IgGthat binds to
DGPCR. Sel 684 fusion wells are further cloned by dilution until

nmonocl onal cul t upaaps 2 Ghd @ a‘ft@f‘&e @i@%’rﬂ?oo Bfﬂ@ﬂh‘uﬁﬁs%xﬁo@fﬂbfﬂ% wefls B

Hunani zati on of anti- DMGEPCR nonocl onal anti glodl es The expression patter n of
DNGPCR &s r@’nbcﬁmmﬂa@smémlacnéwphcﬁn@hqum Geday(s theffusiPERare asreenadget S

for therapeut erve n_suggest. t her ti

i nhibitors hﬁ&%‘gﬁ %ﬁ@&é%@fﬁ%sf Eéiﬁé’aéﬁ g%ﬁ&@p@pgfé@t%@ ass
of t her apeuyissare Farither cme@ﬁﬁﬁax@rmg%n%&&nM1mm@i@ SPDHGPER! 0

i mprove the 15 utility of anti-DmGPCR nonocl onal anti bodies as therapeutics
i n humans Anptibodigaard ohitéiged.t he nonocl onal anti bodies to |rrprove their serum
hal f-1ife and render them | ess inmunogenic in human hosts (i.e., to
prevent human anti body response to non-human anti-DmGPCR anti bodi es). The

princi piges of huBani zHuhpRiZadMeo@EDGPOR hrdotlBndlhatibodiey at ure and are 20
facilitated by the nodul'ar arrangenent of antlbody proteins. To m nimze

the possibili ty Ths expressiongpatiemsil QHmEPCRasreparts i@ﬁPlaﬁM%@OYﬁ“tf% reeard
| sotype is @ ggtarge?sr %)‘?El?ﬁ@:leﬁnc ﬂxtér@&-ﬁ{on‘g%\g @Bﬁ@&dk&nﬁﬁﬂf‘oﬁ"ved by
¢ the>var| a

generating chlnerl nprising Ie domal ns
non- human aDMCGREE ighibiters (@itagonists). eDaﬁPCRunbhu-ilhmg:mtﬂ;bdm compribneneofladsuman

anti body nol ecul es See rrison. et Adv. 25 | nol ., 65-92
(1989)). THE tb%w%rmcé uacRLAS HnGP nﬁémff%lh“ﬂ%ge pasiprol ove e

ant i bodjses ﬂﬁy%k%@%@?@tmamﬁmnb%ﬁiﬂ@mﬁc&ﬁds in BM&MWB or from
CDNA generated” from nRNA | solated fromthe hybridoma of interest. The V

regi on gerfthumaaipieg!tthe aoaotlond eutibasliesdo rsprave dbkingerio half- lﬁn@dwgdenm ant
donmi ns, rid t.he resul t.alplt construct .i s expr.essed |lg03wtabl e

host cells £8s 1gumungeeRic i hyp ts (i.e., to prevent human ant responsetonon-
anti-DmGPCR antibodies).

The principles of humanization have been described in the literature and are

"U'

20 facilitated by the modular arrangement of antibody proteins. To minimize the possibility
of binding complement, a humanized antibody of the Ig(G4 isotype is preferred.

For example, a level of humanization is achieved by generating chimeric
antibodies comprising the variable domains of non-human antibody proteins of interest
with the constant domains of human antibody molecules. (See, e.g., Morrison et al., Adv.

25 Immunol., 44:65-92 (1989)). The variable domains of DmGPCR-neutralizing
anti-DmGPCR antibodies are cloned from the genomic DNA of a B-cell hybridoma or
from ¢DNA generated from mRNA isolated from the hybridoma of interest. The V region
gene fragments are linked to exons encoding human antibody constant domains, and the
resultant construct is expressed in suitable mammalian host cells (e.g., myeloma or CHO

30 cells). -

To achieve an even greater level of humanization, only those portions of the

variable region gene fragments that encode antigen-binding complementarity determining



30 cells). To achieve an even greater |evel of humani zation, only tl?qs,@g 7004
portions of the variable region gene fragnents that encode anti gen-binding
conplenmentarity determ ning 21 APR 2004 WD 01/ 31005 -84 PCTI USOQ 29002

regi ons ("WDRIB1@S t he non- human nonocl onal anti body genes pepuystoppest | nto
human anti body sequences. (See, e.g., Jones et al., Nature 321:522-525
(1986); Riechmann et al., Nature 332:323-327 (1988); Verhoeyen et al.,

Sci ence 239: 1534-36 (1988); and Tenpest <8#-al., Bio/ Technol ogy 9:266-71
(1991)). If necessary, the B-sheet framework of the 5 human anti body

sur r oundi ng regiens{PEBDR"$ gf the si0atmxmansnomdidnabahtibodpgemesakoclohsd #its hmnart he

ool onal | SBRRI IO Ch SRS D EA - DaNEF 321525085 1980y Ricchmanmet a7
(1991); andn\Gagk838h323l3: v(ﬂ9ssT)W£rho?}éﬁ'ezaL, 4&&%5369%3£-%83f§%83-t+:[;aogayn% t 1o

al ternative approach, the surface of” a non-hunan nonocl on
i nterest isehwiy@Bivdedhinlogyt 9:26641¢ (39919): t I deceusdrp.ahe rfedicduframewotkhsf the

e o onlod W RS S SRR Aoy By e
Padl an, Mol ggbd %M%Mcﬁ&%@hﬂ%@iﬁﬁd ?Jd%%nl%ﬁthg ofi Sclonal

approaches are enpl oyed using DrGPCR-neutral Fzing anti - nonocl onal
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Set forth below are several nonlimting assays for identifying nodul"ators
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fromnatural antibodies or fromantibody-I|ike conbinatorial libraries;
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are useful for up-regulating and down-regul atjng DnGPCR activity,- .
respect i vel humagized PmGRERosukalazing é@‘@ﬁﬁ&éﬁéﬁﬁ@&’aﬂ?‘%ﬁ%mlw palliates of

DGPCR . conditions wherein DmGPCR expression or ligand-mediated DmGPCR signaling is

detrimental.

20

Example 8: Assays to Identify Modulators of DmGPCR Activity
Set forth below are several nonlimiting assays for identifying modulators (agonists

and antagonists) of DmGPCR activity. Among the modulators that can be identified by
these assays are natural ligand compounds of the receptor; synthetic analogs and

25  derivatives of natural ligands; antibodies, antibody fragments, and/or antibody-like
compounds derived from natural antibodies or from antibody-like combinatorial libraries;
and/or synthetic compounds identified by high-throughput screening of libranes; and the
like. All modulators that bind DmGPCR are useful for identifying DmGPCR in tissue
samples (e.g., for diagnostic purposes, pathological purposes, and the like). Agonist and

30  antagonist modulators are useful for up-regulating and down-reguiating DmGPCR
activity, respectively, to treat disease states characterized by abnormal levels of DmGPCR

activity. The assays may be performed using single putative modulators, and/or may be



activity. The assays may be perforned using single putative nodul ators,
and/ or may be 21 APR 2004 WO 01/ 31005 -85 PCT/ US00/ 29002 perfornmed uéil gR a00¢
known agoni st in conbination with candi date antagoni sts (or visa versa).

A. CAVP Asg@ygifeosn one type of assay, |evels of cyclic adegaaises 29002
nonophosphate (cAMP) are neasured in DMEGPCR-transfected cells that have
been exposed to candi date nodul ator conpounds. Protocols for cAMP assays
have been described in the literature. (S8, e.g., Sutherland et al.,
Circulation 37: 279 (1968); Frandsen et al., Life Sciences 18: 529-541
(1976) ; Dooperforaiedalsing aligivwicdgofist wnitita@iongyitibemddapeimtdpgonists (or visa
Therapeutics 283 (2): 10 735-41 (1997); and Ceorge et al., Journal of

Bi onol ecul a¥ers®r eeni ng 2 (4): 235-40 (1997)). An exenplary protocol for
such an assay, using an Adenylyl Cyclase Activation FlashPlate(r) Assay
from NENTm Li fe Science Products, is set forth below Briefly, the DnGPCR
codi ng sequence Ae.g. cAMREBAyor intronless genomic DNA) is subcloned into
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and the pl at e i sBdefintthe DusGPGRaodiaglsequinio g mcIINAOG-intieslessigesemys BNA)
scintillation cqunter. Unl abeleq cAMP.fromthe |ysed .0r _from
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APR 2004  microplates from the FlashPlate® assay kit, which are coated with solid scintillant to

which antisera to cAMP has been bound. For a control, some wells are seeded with wild

20  type (uniransfected) CHO cells. Other wells in the plate receive various amounts of a
cAMP standard solution for use in creating a standard curve.

One or more test compounds (i.e., candidate modulators) are added to the cells in
each well, with water and/or compound-free medium/diluent serving as a control or
controls.. After treatment, cAMP is allowed to accumulate in the cells for exactly 15

25  minutes at room temperature. The assay is terrninated by the addition of lysis buffer
containing ['2*T}-labeled cAMP, and the plate is counted using a Packard Topcount™ 96-
well microplate scintillation counter. Unlabeled cAMP from the lysed cells (or from
standards) and fixed amounts of ['**I}-cAMP compete for antibody bound to the plate. A
standard curve is constructed, and cAMP values for the unknowns are obtained by

30  interpolation. Changes in intracellular cAMP levels of cells in response to exposure to a
test compound are indicative of DmGPCR modulating activity. Modulators that act as
agonists of receptors which couple to the G, subtype of G proteins will stimulate



WO 01/ 31005 -86 PCT/ US00/ 29002 production of cAMP, |leading to a neasurable
3-10 fold increase in cAMP | evels. Agonists of receptors which couplleiPRall4
the Go, subtype of G proteins will inhibit forskolin- stimulated cAW
producti orwologafhesg t o a neasurabl e decrease in cAMP | evel %ﬁmso%ﬁbﬂnth%
Modul ators that act as inverse agonists will reverse these effects a
receptors 5 that are either constitutively active or activated by known
agoni sts. B. Aequorin Assays In another a8&ay, cells (e.g., CHO cells) are
transiently co-transfected with both a DnGPCR expression construct and a

construct t priduetierooBsA MPe1epbing a9 & Gicaiitaip ald thereaddinl IANMPEeRiESENCE Of
the cofactor coel enterazine, apoaquorin will emt a nmeasurable |um nescence
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Eugene OR. Mol ecul ar Probes (1996).) In one exenplary assay, DnGPCR is
subcl oned into the comrerci al expression vector pzeoSV2 (Ilnvitrogen) and
transiently co-tBansf deieanmAssagswi th a construct that encodes the

hot opr ot ei n apo orin (Ml ecular Probe Eugene, OR) into CHO cells 20
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washed, andvic€ounprkntiGdand ColdwldBal. ceds|, sCeflulemCalearmint Prazgcaletprdidhut i ons
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In one exemplary assay, DmGPCR is subcloned into the commercial expression

- vector pzeoSV2 (Invitrogen) and transiently co-transfected along with a construct that
encodes the photoprotein apoaquorin (Molecular Probes, Eugene, OR) into CHO cells
20  using the transfection reagent FuGENE 6 (Boehringer-Mannheim) and the transfection
protocol provided in the product insert.
The cells are cultured for 24 hours at 37°C in MEM (Gibco/BRL, Gaithersburg,
MD) supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/mi penicillin and
10 pg/ml streptomycin, at which time the medium is changed to serum-free MEM
25  containing 5 pM coelenterazine (Molecular Probes, Eugene, OR). Culturing is then
continued for two additional hours at 37°C. Subsequently, cells are detached from the
plate using VERSEN (Gibco/BRL), washed, and resuspended at 200,000 cells/m! in
serum-free MEM.
Dilutions of candidate DmGPCR modulator compounds are prepared in serum-free
30 MEM and dispensed into wells of an opaque 96-well assay plate at 50 pl/well. Plates are
then loaded onto an MLX microtiter plate luminometer (Dynex Technologies, Inc.,
Chantiily, VA). The instrument is programmed to dispense 50 pl cell suspensions into



PCT/ USO0/ 29002 each well, one well at a tine, and i medi ately read

| umi nescence for 15 seconds. Dose- response curves for the candidat é! APR 2004
nodul at ors are constructed using the area under the curve for each |ight
si gnal peawo @auedsare anal yzed with SlideWite, using the efptpiisRhd’ 2
one-site ligand, and EC50 val ues are obtained. Changes in |um nescence
caused by the 5 conpounds are considered indicative of nodul atory activity.
Modul ators that act as agonists at recep®érs which couple to the &g
subtype of G proteins give an increase in |um nescence of up to 100 fold.
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20  activates the AP-1 or NF-kappa B transcription factors, in turn resulting in expression of

the luciferase gene. Expression levels of luciferase reflect the activation status of the

signaling events. (See generally, George ez al., Joumal of Biomolecular Screening 2(4):

235-240 (1997); and Stratowa et al., Current Opinion in Biotechnology 6: 574-581

(1995)). Luciferase activity may be quantitatively measured using, e.g., luciferase assay
25  reagents that are commercially available from Promega (Madison, WI).

In one exemplary assay, CHO cells are plated in 24-well culture dishes at a density
of 100,000 cells/well one day prior to transfection and cultured at 37°C in MEM
(Gibco/BRL) supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml
penicillin and 10 pg/ml streptomycin. Cells are transiently co-transfected with both a

30 DmGPCR expression construct and a reporter construct containing the luciferase gene.
The reporter plasmids CRE-luciferase, AP-1-luciferase and NF-kappaB-luciferase may be
purchased from Stratagene (LaJolla, CA). Transfections are performed using the FuGENE



Cells transfected with the reporter construct alone are used as a control.
Twenty-four hours after transfection, cells are washed once with PB31 ApR 2004
pre-warned to 37 C. Serumfree MEMis then added to the cells either aI one
(control) W0&umsone or nore candi date 5 nodul ators and thecgRlsheRbE

i ncubated at 37C for five hours. Thereafter, cells are washed once wth

I ce-cold PBS and | ysed by the addition of 100 ul of lysis buffer per well
from the luciferase assay kit supplied by88Pronega. After incubation for 15
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Wi t hout 14% hintihedcehe/dommpRar 10ells rRRTéREwH briérQelic Blong!” Mddufiidrs YRl O
of the calciumresponse., 2 i APR 2004 WO 01/3104 PCT/ US04/ 29002 A

cal ci um resﬁﬁﬁé“‘f%sqi}ﬁ%s&‘@dﬂ Wﬁ%@%@f@ﬂctl on of one or nore candi date
receptor .agoni st conpounds, cal ciumionophore A23187 (10 M positive
control), or AT? (4 M positive control). Fluorescence is neasured by

Mol ecul ar Devi ceDs FL[[ﬂlelulhr@aimmngnehsufe&ieﬁfm(xﬂg(FLﬂmi on at 488 nm. (See,

e.g., Kuntzweiler, et al.. U]?u |.opnent Resear ch,
Changes in intrace lar cmm evels are another recognized indicator of G

20  protein-coupled receptor activity, and such assays can be employed to screen for
modulators of DmGPCR activity. For example, CHO cells stably transfected with a
DmGPCR expression vector are plated at a density of 4 x 10* celis/well in Packard black-
walled, 96-well plates specially designed to discriminate fluorescence signals emanating
from the various wells on the plate. The cells are incubated for 60 minutes at 37°C in

25 modified Dulbecco‘s PBS (D-PBS) containing 36 mg/L pyruvate and 1 g/L glucose with
the addition of 1% fetal bovine serum and one of four calcium indicator dyes (Fluo-3™
AM, Fluo-4™ AM, Calcium Green™-1 AM, or Oregon Green™ 488 BAPTA-1 AM),
each at a concentration of 4 uM. Plates are washed once with modified D-PBS without
1% fetal bovine serum and incubated for 10 minutes at 37°C to remove residual dye from

30  the cellular membrane. In addition, a scﬁes of washes with modified D-PBS without 1%

fetal bovine serum is performed immediately prior to activation of the calcium rESponse.



5 44(1):14-20 (1998)). The F-stop for the detector canera was set at 2.5
and the length of exposure was 0.4 milliseconds. Basal fluorescence? dftPR 2004
cells was neasured for 20 seconds prior to addition of candi date agonist,
ATP, or AYSQ8¥3108hd t he basal fluorescence |evel was subt ragresdotsom t he
response signal. The calciumsignal is neasured for approximtely 200
seconds, taking readings every two secondg% Cal ci um i onophore 10 A23187
and ATP increase the cal cium signal 200% #&Sove baseline |evels. In general,
activated GPCRs increase the calciumsignal approxi mately 10-15% above
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t he recept dCHAreellestablytexpressing DGBRER drSidededin 96-well-plates or Hdendity 6915000t 0
cells, show B%P’léﬁn ta 80% of _t he response to serum Ant afgoni sts that 5 bind
to the recédf ianf BFOHR 8% 17 %@&m%%f%eﬂfm ar 48 Bowrscajorhich by
up to 100%;irfe thdtell I rins& RAcE YithMum-free MEM. After rinsing, 80 pl of fresh MEM,

20 or MEM containing a known mitogen, is added along with 20 ul MEM containing varying

concentrations of one or more candidate modulators or test compounds diluted in serum-
free medium. As controls, some wells on each plate receive serum-free medium alone,
and some receive medium containing 10% fetal bovine serum. Untransfected cells or cells
transfected with vector alone also may serve as controls.

25 After culture for 16-18 hours, 1 pCi of [’H]-thymidine (2 Ci/mmol) is added to the
wells and cells are incubated for an additional 2 hours at 37°C. The cells are trypsinized
and collected on filter mats with a cell harvester (Tomtec); the filters are then counted in a
Betaplate counter. The incorporation of [°H]-thymidine in serum-free test wells is
compared to the results achieved in cells stimulated with serum (positive control). Use of

30  muitiple concentrations of test compounds permits creation and analysis of dose-response
curves using the non-linear, least squares fit equation: A =B x [C/ (D + C)] + G where A

is the percent of serumn stimulation; B is the maximal effect minus baseline; C is the ECsp;



Because G protein-coupled receptors signal through intracellular G proteins
whose activity involves GIP binding and hydrolysis to yield bound GDRAPR 2004
measur enent of 10 bi ndi ng of the non-hydrol yzabl e GIP anal og [ 35S] GTPyS in
the preser®® aldwosbsence of candi date nodul ators provi des pgRpibRngesay
for nodul ator activity. (See, e.g., Kowal et al., Neuropharnmacol ogy
37:179-187 (1998).) In one exenplary assay cells stably transfected with a
DrGPCR expression vector are grown in 10 %m tissue culture dishes to
subconfl uence, rinsed once with 5 mM of ice 15 cold Cat+/ My2+-free

phosphat e- bl isdheconcghiration ofitble smnaqnani amt @ iStheimofimbhefest NBarbwmbfety B, CaRé | S

are pellete nteif 5 mnutes), resuspended in TEE
buffer (25 Wﬁfﬁ L"g’a%m?? "5 mM EGTA), and frozen in liquid
omgent zer . (or W&“‘““‘““‘?“'f&@*&% D SRR ARGE 5,
onpbgeni zer (one per plate of centri X g
for 5 ni nut éwomeritiorointo erils) ﬁlo“awumtm&(ﬁkeﬁtheebép@nsﬂﬁ séihn. hp.mgmatsehat
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resuspended i n bindi ng buffer (20 mM HEPES, pH 7.5, 150 nM NaC, 10 mM
MgCl2, 1 nM EDTA). resuspended nenbranes can be frozen in I|qU| d

ni trogen and stofed aﬂ S]Qm mding Assay 25 Al i quots of cel |l menbranes

O DA e0 35 o0 s ALY B 0 A RIS S0,

120 mM NaQl actib@tyridSHoes Ga'Bcbthﬂ% B AR 6IYHI8 tyieR boknf GISEMéRbietnPbs 10- 50

gg/m. In a fipal volume of 90 honogenatgs are i ncubated with varying

concent 1t i bidingrofdhaerthydrohzable 51 analogl3 $1G3 PyS in the preseniee dndrabsenceiofiut es

(358 thi o) TrOMeRCReRAGH pBbide; Sayhts SReir uGoratinly HEeERnilg
final concesmt rPé&wophmhadﬂGgﬁMlWlS?(m%PR 2004 WD 01/31005 -91

PCTI US00/ 29002 I es ar ncubat 30C for an additional 30 mnutes, 1
m of 10 n HEPE WXC#JP eﬁkﬁ ly transfeeted vighy DinGPER enpressigr vEGer | s

st opped by I t and
the f11ter ;‘f:;%“‘?" Sher °‘§%@&lﬁﬁfdﬁ%’e% SR B s en i g nf B

MyCl 2. " Fi | tenld Car éf\&gguﬁ'beﬂhdwhawe\nufﬁreﬁ sghme) tand kca'hp@hnmpimﬂ oHtheapme buffer.
Nonspeci fic ndi n L S,yTeasur ed the presence of 100 pM
GTP and sub?ggc‘frggglll&%\[’ %r]qjgr @Qﬁiﬁrﬁ feéyé'ﬁ‘iué@i #hLEE budier ?

the amount @M TASSH @"Emﬁnb.mmmsmhem |:1rﬁﬁ6‘z%ﬂmh&ﬂdtrﬂr6g}h AFpdrect ed
control ceIIs Actlvatlon of receptors b§ gonists gives up to a five-fold

i ncrease | rihayingsiheojisars hamogenized using 8 sehomoginizsk éehetml FRE pgoplatt of.

" cells), and centrifuged at 1,000 x g for 5 minutes to remove nuclei and unbroken cells.

20 The homogenate supernatant is centrifuged at 20,000 x g for 20 minutes to isolate
the membrane fraction, and the membrane pellet is washed once with TEE and
resuspended in binding buffer (20 mM HEPES, pH 7.5, 150 mM NaCl, 10 mM MgCl,, 1
mM EDTA). The resuspended membranes can be frozen in liquid nitrogen and stored at -
70°C until use.

25 Aliquots of cell membranes prepared as described above and stored at -70°C are
thawed, homogenized, and diluted into buffer containing 20 mM HEPES, 10 mM MgCl,,
1 mM EDTA, 120 mM NaCl, 10 uM GDP, and 0.2 mM ascorbate, at a concentration of
10-50 pg/ml. In a final volume of 90 ul, homogenates are incubated with varying
concentrations of candidate modulator compounds or 100 pM GTP for 30 minutes at 30°C

30 and then placed on ice. To each sample, 10 ul guanosine 5'-O-(3[*°S]thio) triphosphate
(NEN, 1200 Ci/mmol, [”S]-GTP'{S), was added to a final concentration of 100-200 pM.



10 G MAP Kinase Activity Assay Evaluation of MAP kinase activity in.,ce
expressing a GPCR provides another assay to identify nodul ators of @& R™2004
activity. (See, e.g., Lajiness et al., Journal of Pharmacol ogy and

Exper i mentWD 0E32008peut i cs 267(3): 1573-1581 (1993) and Boul trar/escon28@z2al . |
Cell 65:663-675 (1991).) In one enbodinent, CHO cells stably transfected
with DnGPCR are seeded into 6-well plates at a density of 70,000
cells/well 48 hours prior to the assay. ring this 48- hour period, the
cells are cultured at 37C in MEM nmedi um SUppl enented with 10% fetal bovine
serum 2 mMglutamne, 10 Um penicillin and 10 pglm streptonycin. The
cells 20 @ampiesareusubateddt 3GC br 2nadditisngi3i0aninttest hml afitd triMHEPES, pH
stinmulants. For the assay, the cells are treated with nedi um aI one or

medi um cont’ad.ni0gMeMetdr, at 4°C indded ard tigaeaction i storred by fiFstion| est er -

nyristoyl acetat I ve ol the cells ar,

i ncubat ed - at 376“6@%'1%%;4{%4?%8%98@8% é&é‘?‘i aﬂ‘ﬁt’é‘?‘%ﬁ’e
pl aced on ingFicelchR mﬁwmsa§nlmt1%m dweaﬁelsla& (ﬁfuﬁtéd' ﬁa«éiu @ith |
of ice 2s cold PBS containin mM 'EDTA There ter, 200 I'T Tysi s

buffer 612 samnmmnopysNonw@lﬁq\bxgdmgef i maas s,measared:\mmp 2, 0.5

mV EGTA, 0.5 nM 1 di t hi.ot hr ei t ol
jig/m | euFEPEree OtOﬂjou%ﬁrf? ‘%F‘b‘ﬁaﬁw é;em)ta.t) ggWB?‘F%,&Im ﬁql*‘%t %abck)adm c
acid) is aggeshlae hddmeeitios f’g]aen??s B&xcﬁégem tHE EAREEbrhpaEd tentRindfedfedand
honogeni zed by 10 passages throu a 23 314 G needl e, and 30 the cytosol

fraction i soptrelrellad Asfivation of rm@énm b agenisty gOES UR tgaﬁ@p-fqlsl intreasein.

Al i guots (5ss {at are mxed with 1 mv
MAPK Subst #geggﬁ)g'dl %Ag%‘féfﬁ%ﬁ‘?éﬁgg %d%w pstate Bi ot echnol ogy, .
Inc., 38 APR 2004 WO 01/ 31005 -92 PCT/ USOQ' 29002 N.Y.) and 50 M[.Y_12

P]ATP ( NEN, 3000 G / mmol di | ut ed. to a final specific activity of -2000
cpm prol, in at Gt al Mﬁl%lm Asuvity A$$8 sanpl es are incubated for 5

m nutes at 30C ,ﬁﬂ%if tmgﬁ affdiRer
squares of Wat ma f Ebﬁ osp oceIF f& gﬂggﬁg*’ﬁ’?ﬂ‘%ﬁ‘?%@@éﬁg?é% are
washed in Wmﬁfmmmﬁpﬂmm 5S&qagr és;mmesub;bmtmﬂlofo .
liquid scintillation s trosco uant i % 3 gL e&%ﬂu' al ent
cytosol | o Sharmtaion; SK DAL TreRBtr SROA I3 b en Pt Boulieh Fhe
bound l,abel lf mﬁlgsm-p_?{]mb gp) are subtracted fromthe matched sanples with
the substrafe peptide e cytosolic extract fromeach well is used as a

separate point. IRrameembodimenteGHOalls stably wanséectadwithe Pui(yPGR#ye sesidad) intg
protein as 0 ptor
i s expect e?ﬁ"& lrptle’gﬁR% ‘}l?ng’& 0 a@%ﬁé‘ﬁg‘%ﬁ'@gﬁ%‘?éeg’g@l ‘!Pﬁﬁé 443y ODubil 898
hour period, the cells are cultured at 37°C in MEM medium supplemented with 10% fetal
bovine serum, 2 mM glutamine, 10 U/mi penicillin and 10 pg/ml streptomycin. The cells
20  are serum-starved for 1-2 hours prior to the addition of stimulants.

For the assay, the cells are treated with medium alone or medium containing either
a candidate agonist or 200 nM Phorbol ester- myristoyl acetate (i.e., PMA, a positive
control), and the cells are incubated at 37°C for varying times. To stop the readion, the
plates are placed on ice, the medium is aspirated, and the cells are rinsed with 1 ml of ice-
25  cold PBS containing 1 mM EDTA. Thereafter, 200 ul of cell lysis buffer (12.5 mM
MOPS, pH 7.3, 12.5 mM glycerophosphate, 7.5 mM MgCl;, 0.5 mM EGTA, 0.5 mM
sodium vanadate, 1 mM benzamidine, 1 mM dithiothreitol, 10 pg/ml leupeptin, 10 pg/mi
aprotinin, 2 pg/ml pepstatin A, and 1 pM okadaic acid) is added to the cells. The cells are
scraped from the plates and homogenized by 10 passages through a 23 3/4 G needle, and
30 the cytosol fraction is prepared by centrifugation at 20,000 x g for 15 minutes.
Aliquots (5-10 pl containing 1-5 pg protein) of cytosol are mixed with I mM
MAPK Substrate Peptide (APRTPGGRR (SEQ ID NO: 163), Upstate Biotechnology, Inc.,




MAPK enzyne activity. This increase is blocked by antagonists. H.
[ 3H] Arachi doni c Acid Rel ease The activation of GPCRs al so has been %MEW@&
to potentiate arachidonic acid 15 release in cells, providing yet another
useful asswg @®noasodul ators of GPCR activity. (See, e.g., Kenssmpext

al ., Mol ecul ar Pharnmacol ogy 39: 364-369 (1991).) For exanple, CHO cells
that are stably transfected with a DnmGPCR _expression vector are plated in
24-wel |l plates at a density of 15,000 cePBs/wel | and grown in MEM nmedi um

suppl emented with 10% fetal bovine serum 2 nMglutanine, 10 U m
penicillin Ah¥-)Rsde@/u [xt PIATBREN 3000 Commel).rbluted tata BVCspeifis sctivity of

Cells of eac I i at i Wi t 3 HJ- .arachi donic acid
( Arer sham da%“%@%‘r%b@&@%@?gﬁ% ?'B%s ﬂéﬂféw% It}éﬁgm‘@&eﬁ\ﬂh
10 mV HEPES308t] ahdTeactiofls Bre2¥%ppad by s ﬁl% b0 QR0 2\Ent?Rqa 8k BT WiHaRHAH Psf OF 2
hours at 37C. The cells are then washed twice with 1 nl of the sane

buf fer.. 25 plosphiocelludosepdperatide fdsnppangsrawesheddod dhangesmdf 166 HzP@4, aadehe
buffer, either alone . ..or, wth 1 M.ATP and the cells are i,ncu ed at 37C
Por 50" nf nusterei P FubiSliedta Bt scifiribion Shtretol oo cipitiie ound Bpeh
control s. Sggalvakent Sytbsdliclextra@iRantubaRk withott SPAPKatbsthie hétidleSand th

scintillation spectroscopy. Agonists which activate the receptor w If | ead

to potenti heurshlabel from theppsanyplesiirg sebiractsdoinon the mjagHed samples withitbe aci d.

P LS00 20 008l Aepriad THE RS ey ek Figh Sabed AT SparacaRuph ot
assay, the edhceatratics faoetemiahel bpsldyebiadimeqroletPissap@io R Ad/L Mofatod&syay ed

by nmonitoring extracel lular changes in pH induced by the test conpounds.
(See, & g. Azppist aghivation pf thg serepier IsgTXpreiad takeshlb it waito afive-Taldiiraseasgiin al

Met hods 40(&41412-3?%87& 6238 Phid MclRE ig%ggﬁ?%ntfgggstggl | s transfected

with a DMGPCR exp sion vector are see nm capsul e cups
(Mol ecul ar Devices Corp.) at 4 x 105 cells/cup in MEM suppl enmented with

10% f et al bovi ne_ser UE 2 % hgl ;tag ne, 10 Um penicillin, and 10 gg/m
streptomycin. The*“cel R : ! his mediumat 37Cin 5% CX2 for
24 hours. 10 Ext rgegbdvshidh ofGpd | Iamltnagraea%&%n%qogsg%ﬁ%@%&m icPacid

Cyt osensor mi crophysi oneter (Ml ecular Devices Cor The capsul e cups
are | oalfed release ithecllseproyidingyriabether ustfud hssayifer mpiylstovsief GPCRrudtivite (See,

chanmbers are _peyfused wth,runni.ng,buffer ] - VEM

suppl enent eﬁgwﬁ{%yeﬂmﬁﬁ/lef_g glM#Pngﬁlﬁ'g?h%afﬂ*\?@g? %‘(ﬁg{fgﬁg Z#Sﬁlba (,Efeof(fxma?’lrﬁ CHO
strept onyci gellsABatitive Sably)rantfedtel Wotl 4 BINGRER éﬁﬁewiém&%@e Pl ifl 248wl
agonists or i5 other agents are diluted into the running butrfer and

per fused t hPIgifgHat & dersiQyrif 151000 gellsdwell and grown in MEM medium supplemented with
10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 10 pg/ml streptomycin

20  for 48 hours at 37°C before use. Cells of each well are labeled by incubation with [*HJ-
arachidonic acid (Amersham Corp., 210 Ci/mmol) at 0.5 pCi/ml in I mi MEM
supplemented with 10 mM HEPES, pH 7.5, and 0.5% fatty-acid-free bovine serum
albumin for 2 hours at 37°C. The cells are then washed twice with 1 ml of the same
buffer.

25 Candidate modulator compounds are added in ! m] of the same buffer, either alone
or with 10 pM ATP and the cells are incubated at 37°C for 30 minutes. Buffer alone and

mock-transfected cells are used as controls. Samples (0.5 ml) from each well are counted

by quuid scintillation spectroscopy. Agonists which activate the receptor will lead to
potentiation of the ATP-stimulated release of [*H]-arachidonic acid. This potentiation is
30 Dblocked by antagonists.




During each 60-second punp cycle, the punp is run for 38 seconds an? fng o%f
for the renmaining 22 seconds. The pH of the running buffer in the ge & 2004
chanber is recorded during the cycle from 43-58 seconds, and the punp is
re-start eW@uo1/8@0§econds to start the next cycle. The rat ecaiuseo29002
acidification of the running buffer during the recording tine is 20

cal cul ated by the Cytosoft program Changes in the rate of acidification
are cal culated by subtracting the basel rhe val ue (the average of 4 rate
measurenents inmmedi ately before addition of a nodul ator candidate) from
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I nstructi o hdrsefly, CHO cells were plated on 10 cmsterile tissue
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was used for transient GFP exgressi on in cells to estimte

t ransf ect i shpedheisycle from 43,63 seconds; avfditheipymp iaresstatedat Gbsecarisig staptthr ane
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20 calculated by the Cytosoft program. Changes in the rate of acidification are calculated by

subtracting the baseline value (the average of 4 rate measurements immediately before

|

addition of a modulator candidate) from the highest rate measurement obtained after
addition of a modulator candidate. The selected instrument detects 61 mV/pH unit.
Modulators that act as agonists of the receptor result in an increase in the rate of

25 extracellular acidification compared to the rate in the absence of agonist. This response is
blocked by modulators which act as antagonists of the receptor.

Example 9: Matching DmGPCRs with Peptide Ligands

30 Cell cultures and transfections
Wild type Chinese hamster ovary (CHO-K1) cells (from the American Type
Culture Collection, Rockville, MD) were cultured at 37°C in a humidified atmosphere of
5% CO; in air in DMEM media supplemented with 10% heat-inactivated FBS, 10 pug/ml




20 buffered saline (PBS), 5 m per 10 cmplate, and scraped into 5 m of
the sanme buffer. Cell suspensions fromnmnultiple plates were conbi n?dl W
centrifuged at 500 x g for 10 mn at 4C. The cell pellet was reconstt @&l‘
in ice-colWOoDERNWLS MM TRIS, 5 nM EGTA, 5 nM EDTA). ConvengEpiisalbgizot s
wer € snap-frozen in liquid nitrogen and stored at -70C. After thaw ng, the
cells were honogeni zed and centrifuged at 4C, 500 x g for 5 mnutes 25 to
pel | et nuclei and unbroken cells. The sup@#natant was centrifuged at 47, 000
x g for 30 mnutes at 4C. The nenbrane pellet was washed once.wi th TEE,

Ees us pegd]?]ggbmarﬂiblim.l i:ﬁﬂ’lﬁ&espﬁxtﬁl donino0d2: i(ilﬁ\blga.?coyrtﬂﬂetmm%ﬁ)gdi&. Oﬁlﬂfmpé t
assay buffer), upt e r n.in liquid ni-trogen. rane aliquots
wer e Zt or edgﬁ%Sf% Hﬂ?qlfﬂg%?%zfﬁﬁs R Egﬁgr Lysei Rgég depeiepsAMENE £ Lﬂ@
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platforma e . ch _sanmpl 20 pl .
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m xtures ( st L ippisctYLNE compigx was added (1.5 solrmer platrdand nmsed gantlysnto
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pl ates (M | dupplenentesinditly thewcompfléte DMEM msdinm conthnildg | 200SEBS €6.5 alatliplate)

mani fold (MIlljpore)..Then the marljb S re sh 3timpes, wth 0.25 nl
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controls, nenbranes from CHO cells 20 stably expressing a dopam ne type 2
(rD2 ) receptor, were treated with 1 nM dopamine in 0.025% ascorbic acid

(100 pM dopam nepenilivahe Prepfatiehe (0. 0025% ascorbic acid final).
Non-speci fic binding was neasured in the presence of 100 p. Mcold GIPyS and
was The transfected cells were washed once with ice-cold Dulbecco’s phosphate
20  buffered saline (PBS), 5 ml per 10 cm plate, and scraped into 5 ml of the same buffer. Cell
suspensions from multiple plates were combined and centrifuged at 500 x g for 10 min at
4°C. The cell pellet was reconstituted in ice-cold TEE (25 mM TRIS, 5 mM EGTA, 5 mM

EDTA). Convenient aliquots were snap-frozen in liquid nitrogen and stored at -70°C.

After thawing, the cells were homogenized and centrifuged at 4°C, 500 x g for 5 minutes
25 1o pellet nuclei and unbroken cells. The supernatant was centrifuged at 47,000 x g for 30
minutes at 4°C. The membrane pellet was washed once with TEE, resuspended in 20 mM
HEPES, pH 7.4, 100 mM NaCl, 10 mM MgCl,, 1 mM EDTA (assay buffer), aliquoted
and frozen in liquid nitrogen. Membrane aliquots were stored at —70°C.Membrane protein
concentration was determined using the BCA Protein Assay Reagent from Pierce
30 (Rockford, llinois) and BSA as standard.




subtracted fromthe total. Each treatnment was carried out in triplicates .
25 Data anal ysis Ligand-induced stinulation of [35 S]GIPyS bi ndi ng WagPr 2004
expressed as fold increase over the basal activity with no |igand added.
Each treatwenml/aaess run either in triplicate, or, on occasipfriutSoohsmlz cat e
and the binding (cpm was cal cul ated as neans +/- standard devi ations.
Dose-response curves for the receptor/ligand systens were anal yzed using a
30 non-linear |east square SAS nodel, y= 85, X/ (Kd + X). O her
dose-response curyes were 21 APR 2004 WO 01/ 31005 -96 PCTI USOCQO 29002
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Mul ti Screen pl vmpymmﬂeqdr&eﬁmw&ré R2%ed) andPlackd bh ice rrﬁeh &mebptﬁs%m

assay is known to poorly Trecognize GPCRs coupled to the Gq cl ass 01
G pr ot ei ns, xR versindubatedifon2Gimdm at tneve¢mperatire Bn lapRakisg platformand tiserd  as

ot oo R ol i i %‘?@ﬁmos@@c%f? G Sehsyefietsly.  broron

PnuFI 3 t t
DPRODEAIE Nb JGEBTVEIRTI0 € R e i Nnciter MO BERLATESs aaded e

370 nM to 56040;0@0 cpie/0r2aphy o e dinbl/caviamiration ofil.1 (MicPiates with 168 incGhatich988) |
these two p des e..en on the ursor, gepe together_wth
ni me. 20" ot a0 m el iR v s G A SPhE AR B T oS e
stinul ated GERYS altudfl, ngas%ltéaeygberl:mn%ﬁ%aﬁﬁwaéﬁﬁéﬁ rezpeawgég@me
of 5to 10 PM, includéd the follow ng peptides: TDVDHVFL NHZ2 <

NO. 25>, TPAE@HWR&WRM@SM&tWateWWcM@tW

SV, NESEER Verys B el TheRe prateiss v SN AP | ed

Col or ado pomumbseﬁnh@mwaﬁebum& RV BERES SFnVPM¥CI3 38 7.8Rarkdhed t o
DrGPCRL receptor with an EC50 of 100- 2‘(:)‘(? nM_As shown b the%H EW

Py
responses, DagyuorGltered Aot 157 398, Supermix Optizphage scintillation fluid (25pl /well,
Wallac) was added and the plates were sealed and counted in a Trilux 1450 Microbeta

counter (Wallac) for 1 minute/well. As positive controls, membranes from CHO cells

| 20 ° stably expressing a dopamine type 2 (1D; ) receptor, were treated with ImM dopamine in
0.025% ascorbic acid (100 uM dopamine final) or vehicle (0.0025% ascorbic acid final).
Non-specific binding was measured in the presence of 100 uM cold GTPYS and was
subtracted from the total. Each treatment was carried out in triplicates .

25 Data analysis
Ligand-induced stimulation of [**S]JGTPyS binding was expressed as fold increase -
over the basal activity with no ligand added. Each treatment was run either in triplicate, or,
on occasion in duplicate and the binding (cpm) was calculated as means +/- standard
- deviations. Dose-response curves for the receptor/ligand systems were analyzed using a

30 non-linear least square SAS model, y= By, X/(Kg + X). Other dose-response curves were




by a Drosophila nel anogaster allatostatin, drostatin-3 (SRPYSFG.- NH2 <SEQ
ID NO 161>) with an EC50 in the | ow nanonol ar range, as well as byl vBft ¢lfus
D plotera 30 punctata (cockroach) allatostatins, nanely: GDGRLYAFGL- NH2
<SEQ | D N&v84%/3100DRLYSFGL- NH2 <SEQ | D NO 35>, APSGAQRLYGFGpisossbfez! D

NO 36>, and GGSLYSFGL-NH2 <SEQ I D NO 37> (EC50's in the range of ca.

20-280 nM. The sane 21 APR 2004 WD 01/ 31005 PCTI US00129002 -97 | peptides
elicited a very strong cal ci um signal wheflétested at 10 M by FLI PR

DnGPCR4 has been recently cloned by Lenz et al. (supra) and classified as a
second put ahalyzedaising Prisna{GraphBakRéfoware AR 3ah. DiegoydUe) andnthe fbliuwiag ol ogi cal

data on receptor act vatlon ave_ been repartegsde, date. To our know edge
this is thees‘@ﬂs’nﬂ’rs °@?€Berq i nié\ﬂ Eﬂgﬂce thal various allatostatins

do activate this receptor. DmGPCR6a (MB11490) was reported as a PYY
receptor by Li et al. (J Biol Chem 267, 9-12, 1992). Using the GTPYS
assay, the peptihsultssted in Table 6, tested at 5 MM stinmulated GIPrS

binding (1.7 to i ncrease above basal ) anes from CHO
cells transfecte ‘E YaVOriAYE FhAsER Hig Yy qsta %CWLW?Y R§capsmigomst:
addition 10 ted
this recept f)htr-19 a tggﬁlﬁﬁ%%%%%{m%@&qﬁ{)FTﬁgﬁp?ﬁM%&F%‘ﬁeﬁd to
be a | i gandrdgardiéssioPGiréhet 4etivatibd ph&Wa@ﬁﬁﬁvdﬂbuﬂWﬁ»sbbﬂdlsi@abﬂg Bvemnkd. WRE) .

Dmgpcr 6aL and Dngpcr 6bL are two splice variant MB11490). = The
latter was PRRSBPtERcAYIuse f%‘é‘éﬁf%ﬁmﬁ?ﬁ ef p%fﬂ%bﬂ actl(vau@ eﬁ or EPERs vgﬂnz

gﬁgi)rez\ggm ze only pe(n%sl?’gé;s|1a ﬁat %%elaﬁ%ﬁmg%§ g’g"g%féﬁ‘?ze‘*sg t he

C- term mus. thhmmwanebqﬁcpatrbmfrotdEHe) &BEEansilérdlyrtﬁatnsfe&fea willRD¥ Aderddodirnt
t han RFa sequences at the C-en %fl %Fs}% RLa, DWa, RPa, HFa,
LQa, SNa et rqsophﬂaﬁ?&wsm&ﬁﬁ il EléltSF’ES’ﬁﬂ yﬁlteu:ietepﬂpd apYfglHSFsaR and

crébL s t
Costod ot 10REatEhoS (APofed SlaiaihE Niice 48 rN'asaits Rhobh 1T BrR
i dentified mbgmsc GPRRS chapled b 1@ G@chﬁdf@pmsmlaesﬁ mzibudaangn Exsay 0p!:adl a,

C. el egans, suum Mol lusca, P. redivivus, Trenmatoda" Iobster Hb
and | eech: ‘Fhé FLAPK readoutowappsed @s srallitp svatualn $a-geppies @ephag GFChaw €RO cells

pept i de; pGLyLRENRSlfdns Rk d WD G5 o5 RErmnus ends with an
G n- Phe 5RIHZH( Q:ga seqﬁ%lnce ntig%egﬁogl}% ms{%ﬂl g%lﬁchgpchaL and Dngpcr 6bL

a! SO recogniz gad Neinig GWMWIW@W}) waa fomndab bebestaptivaled
o S T Rie 1P Qhy i Soher BB L S b0 S A
NO:27> (ECso s range 370 nM to 500 nM). As reported by Nambu et al. (Neuron 1, 55-
61, 1988), these two peptides are encoded on the same precursor gene together with nine
20 other FaRPs. Additional FaRPs and other neuropeptides which also stimulated GTPyS
binding, although less effectively (ECsg's in the range of 5 to10 pM), included the
following peptides: TDVDHVFLRF-NH; <SEQ ID NO:25>, TPAEDFMRF-NH; <SEQ
ID NO:28>, SLKQDFMHF-NH, <SEQ ID NQ:29>, SVKQDFMHF-NH; <SEQ ID
NO:30>, AAMDRY-NH; <SEQ ID NO:31>, and SVQDNFMHF-NH; <SEQ ID NO:32>.
25  In addition, the FLIPR assay identified a Colorado potato beetle peptide, ARGPQLRLRF-
NH; <SEQ ID NO:33>, matched to DmGPCR1 receptor with an ECsg of 100-200 nM.
As shown by the GTPyS responses, DmGPCR4 (PnuFlyPep 67393) was activated
by a Drosophila melanogaster allatostatin, drostatin-3 (SRPYSFGL-NH; <SEQ ID
NO:161>) with an ECsy in the low nanomolar range, as well as by various Diplotera
30  punctata (cockroach) allatostatins, namely: GDGRLYAFGL-NH;<SEQ ID NO:34>,
DRLYSFGL-NH; <SEQ ID NO:35>, APSGAQRLYGFGL-NH; <SEQ ID NO:36>, and
GGSLYSFGL-NH; <SEQ ID NO:37> (ECso's in the range of ca. 20-280 nM). The same




DGPCRI9 has been matched with FDDY(SO3H) GHLRF-NH2 <SEQ I D NO 157>, based
on its very strong signal in the calciumnobilization assay (ECso i iﬁg

30 | ow nanonol ar range). The fact that no GIPyS responses to this p&) il
wer e det ecwexemiinds menbr anes prepared from CHO cel | s transfpetgdoomobdy @ DNA
encodi ng Dngpcr9, indicates that Digpcr9 is nost |ikely coupled to Gg
signaling pathways. 2 1 APR 2004 WD 01131005 PCT/ 1JS00/ 29002 -98

FDDY( SG8H) GHLRF- NH2 <SEQ | D NG 157> repres9€nts a Met 73Leu7 anal og of the
natural |y occuring drosul fakinin-1 (DSK-1), FDDY(SO3H) GRVRF- NH2 <SEQ I D

NO 159>. Thepwﬁdcsa:ﬁméediasrbgrsmohgcﬁlm{:ﬁgnxlmpHMem 10 ;S IblydI[PRN recept or.

This match I fic since even FDDYGHLRF- NH2 <SEQ | D NO 158>,

which is an @mgﬁ’gﬁ/‘f éﬁggﬂtﬁ%&fﬁ?@f qred WLW@&W Gapficlagsificd og@ SpOIN0,
157>, showe mlﬁ];‘,%g none
of the ot hesmﬁli?%taggtto\é B}{ré%%g rgﬁhﬁl_g [ at'e pépx\?ges sﬁﬁﬁcafazﬁ%gggeéegﬁgy

ei ther in FlacRRaton have bben Spoy&i waiaty B orimowlrigP@ROis the optyofirst éxpletiietal
mat chi ng t he ands, with Enelr ass ci at edmrueceptors is shown below in 10
Tabl e 6. “Tatfl" bd% ﬁg’@h a%?’(? HGCCSB fience dmgper! SEQ I D

NO 25TDVDHVFLRF- Q

| D NO. 28TPAEDFI\/R%H2 SEQ I D NO 9SLK M—|F NH2 SESQ? MPll\’lé Q@W“%ﬁ
SEQ I D NO. 3262&1\@@; N92).SEQnRtheuGTR 2SS assmmrh-Feptides el in(T4t@ 6, 3aREPQURUWE - NH2
dmgpcr 4SEQ | YAEG - D NO 35DRLYSEGL -

NO. 36 APSGAQSPRYE %E’(‘}d% @32 @%&%‘E&i Rpe gﬁd’ﬁﬁ‘?@’é@"wgﬁm from

NO: 38FI RF- NMZHOGe ISR 1OV RR K INTA RicddiHg DRGPERANG: 40RYERonbY thabGh h&dition

NO: 41KSAFMRF- NH2
10 to a battery of insect and C. elegans peptides that activated this receptor, also human

NPFF (FLFQPQRF-NH; <SEQ ID NO:59>) was found to be a ligand for DmGPCR6 (4-
fold increase in GTPyS binding by 5 uM NPFF).
Dmgpcer6al. and Dmgper6bL are two splice variants of DmGPCR6a (M811490).
The latter was reported as a PY'Y receptor by Li et al. (J Biol Chem 267, 9-12, 1992). We
15 name both DmGPCR6aL and DmGPCR6bL, RF-amide receptors since they recognize
only peptides that have an Arg-Phe-NH; (RFa) sequence at the C-terminus. The peptides
that these GPCRs did not "see" have different than RFa sequences at the C-end (e.g. SFa,
QFa, YFa,RLa, DWa, RPa, HFa, LQa, SNa etc.). In the calcium mobilization assay
(FLIPR), Dmgpcr6a,. and Dmgper6by, showed very strong Ca'? responses to a battery of
20 FaRPs tested at 10 pM. The sequences shown below in Table 6 represent all the

identified active FaRPs belonging to various species including Drosophila, C. elegans, A
.suum, Mollusca, P. redivivus, Trematoda,, lobster, human, and leech: The only exception
from the C-end "RFamide rule" was the peptide pGluDRDYRPLQF-NH, <SEQ ID
NO:120>, whose C-terminus ends with an GIn-Phe-NH; (QFa) sequence. Interestingly,
25  both Dmgpcr6a; and- Dmgpcréb, also recognized NPFF (FLFQPQRF-NH; <SEQ ID
NO:152>), a mamalian peptide with the RFamide sequence at the C-terminus. (Note in
the results above that p-Glu or pQ refers to pyroglutamic acid.)
DmGPCRY has been matched with FDDY(SO,H)GHLRF-NH; <SEQ ID
NO:157>, based on its very strong signal in the calcium mobilization assay (ECsp in the
30  low nanomolar range). The fact that no GTPYS responses to this peptide were detected
with membranes prepared from CHO cells transfected with a DNA encoding Dmgpcr9,
indicates that Dmgpcr9 is most likely coupled to Gq signaling pathways.




SEQ | D NO 42KPNFLRF- NH2 SEQ | D NO 43FLRF-NH2 SEQ | D NO 44YLRF- NH2 ?I{.g&gﬂ]%
NO 45KPNFLRY- NH2 SEQ | D NO. 46 TNRNFLRF- NH2 SEQ | D NO 47RNKFEFI RF- NH

NGO 48AGPRFI RF- NH2 SEQ | D NO 49G_GPRPLRF- NH2 SEQ I D NO. 501 L- Me- RF-NH2 SEQ | D
NO: 51 AGAKWIORE/38 SEQ | D NO 52APKPKFI RF- NH2 SEQ | D NO: 53KSpEWiRior ez SEQ | D
NO 54TKFQDFLRF- NH2 SEQ | D NO 55SAEPFGTVRF-NH2 2 1 APR 2004 WD 01/ 31005
PCT/ US00/ 29002 -99 dngpcr6 6alL and 6bL SEQ I D NO 56ASEDALFGITMRF- NH2 SEQ I D
NO: 57 SADDSAPFGTVRF- NH2 SEQ | D NO 58 EDGNAMBETVRF- NH2 SEQ | D
NO: 59FLFQPQRF- NH2 SEQ | D NO 60SADPNFLRF- NH2 SEQ | D NO 61SQPNFLRF-NH2 SEQ I D
NO: 62 ASGDPNMRE(SOIH)SHD RIS NID < SFEDHENNGRT S MHzeptEsents @ Nigd7 7 3k %E-IEE&-%ESEQ
| D NO 65PNFL H2 SEQ I.D 66KP NH2 SE D _NQ 67AGS -
| D NO. 68KPNEE E\’E?f‘{\l EW%%B%{:&% &@ H)SHMRIGNRESSEQINH  SEQ
| D NO: 71SPig Y5> NifRerSiare e e %Wec% as a sulfakinin receptor. This

match is very specific since even FDDYGHLRF-NH; <SEQ ID NO:158> which is an

5  unsulfated counterpart of FDDY(SO;H)GHLRF-NH; <SEQ ID NO:157>, showed only a
very weak calcium signal when tested at 10 uM and none of the other 117 tested FaRPs

and related peptides showed any activity either in FLIPR or in the GTPyS assay at the

DmGPCRS9 receptor.
A table matching the ligands with their associated receptors is shown below in
10 Table6.
Table 6
GPCR SEQ ID NO Peptide Matching Sequence

dmgpcrt SEQ ID NO:25 TDVDHVFLRF-NH,
SEQ ID NO:26 DPKQDFMRF-NH,
SEQ ID NO:27 PDNFMRF-NH,
SEQ ID NO:28 TPAEDFMRF-NH,
SEQ ID NO:29 SLKQDFMHF-NH,
SEQ ID NO:30 SVKQDFMHF-NH, |
SEQ ID NO:31 AAMDRY-NH,
SEQ ID NQO:32 SVQDNFMHF-NH,
SEQ ID NO:33 ARGPQLRLRF-NH,
SEQ ID NO:34 GDGRLYAFGL-NH,
SEQ ID NO:35 DRLYSFGL-NH,
SEQ ID NO:36 APSGAQRLYGFGL-NH,
SEQ ID NO:37 GGSLYSFGL-NH,
SEQ ID NO:38 FIRF-NH,
SEQ ID NO:39 KNEFIRF-NH,
SEQ ID NO:40 FMRF-NH,
SEQ ID NO:41 KSAFMRF-NH,
SEQ ID NO:42 KPNFLRF-NH,
SEQ ID NO:43 FLRF-NH,
SEQ ID NO:44 YLRF-NH,
SEQ ID NO:45 KPNFLRY-NH,
SEQ ID NO:46 TNRNFLRF-NH,
SEQ ID NO:47 RNKFEFIRF-NH,
SEQID NC:48 AGPRFIRF-NH,
SEQ ID NO:49 GLGPRPLRF-NH,
SEQ ID NO-50 L-Nle-RF-NH,
SEQ ID NO:51 AGAKFIRF-NH,
SEQ ID NO:52 APKPKFIRF-NH,
SEQ ID NO:53 KSAFVLRF-NH,
SEQ ID NO:54 TKFQDFLRF-NH,
SEQ ID NO:55 SAEPFGTMREF-NH,




SEQ I D NO 73ASEDALFGIMRF- NH2 SEQ | D NO: 74EDGNAPFGTMRF- NH2 SEQ | D
NO: 75SAEPFGTVRF- NH2 SEQ | D NO 76 SADDSAPFGTVRF- NH2 SEQ | D NO 77KPTTIZIt APRNI
SEQ | D NO 78ASPSFI RF- NH2 SEQ I D NO: 79GAKFI RF- NH2 SEQ | D NO 80AGAKFI RF- NH2

SEQ | DNO: 8WARHBIEUSRF- NH2 SEQ | D NO: 82KSAYMRF- NH2 SEQ | D

NO 83SPMORSSMWRF- NH2 SEQ | D NO 84SPMORSSMWRF- NH2 SEQ | D
NO: 85SPMORSKMVRF- NH2 SEQ | D NO. 86KNEFI RF-NH2 SEQ | D NO: 87KPSFVRF- NH2 SEQ
| D NO: 88pQPKARSGYI RF- NH2 SEQ | D NO. 89 AVRNAPV3UF- NH2 SEQ I D

NO 90ASGGVRNALVRF- NH2 SEQ | D NO_91NGA
SEQ | D NO 93SDRPTRANDSPLI RF- NH2

NO. 95APEASPFI RF- NH2

SEQ | D NO: 98ASSAPL | RF- NH2 SEQ ||
ISEQ | D NQO 1
RF- $PerSEQ

PCTI US00/ 29002 - 100
SEQ | D NO 102GGPQGPL
104AQTFVRF- NH2 SEQ |

SEQ I D NG 9

D l\fﬁé{ﬁ%w

PCT/US00/29002

POPEVRF- NH?2 _SEQ | D NO. 92RNKFEFi RF- NH2

IP NON6, 4 AADGAPL IASEDNEEG RS- N, |
NH2 SEQ SADDRGPETIMIIANBY | RF- NH2
S RE- NH2 2 EDANARPEGIMREADHO 1/ 31005
1 CLEQRERINEP| FFRF- NH2
| BERE NOFGPSGPLRF- NH2  SEBPNEL.RYH,
FYEGIHING 61 SQPNFLRF-NH, |
SEQ ID NO:62 ASGDPNFLRF-NH,
SEQID NO:63 SDPNFLRF-NH,
SEQID NC:64 AAADPNFLRF-NH,
SEQID NO:65 PNFLRF-NH,
SEQ ID NO:66 KPNFLRF-NH;
SEQ ID'NO:67 AGSDPNFLRF-NH,
SEQID NO:68 KPNFLRY-NH,
SEQ ID NO:69 SPREPIRF-NH,
SEQ ID NO:70 LRGEPIRF-NH,
SEQ ID NO:71 SPLGTMRF-NH,
SEQID NO:72 EAEEPLGTMRF-NH,
SEQID NO:73 ASEDALFGTMRF-NH,
SEQID NO:74 EDGNAPFGTMRF-NH,
SEQID NO:75 SAEPFGTMRF-NH,
SEQ ID NO:76 SADDSAPFGTMRF-NH,
SEQ ID NO:77 KPTFIRF-NH,
SEQID NO:78 ASPSFIRF-NH;
SEQ ID NO:79 GAKFIRF-NH,
SEQ ID NO:80 AGAKFIRF-NH,
SEQID NO:81 APKPKFIRF-NH,
SEQ ID NO:82 KSAYMRF-NH;
SEQ ID NO:83 SPMQRSSMVRF-NH;
SEQID NO:84 SPMERSAMVRF-NH;
SEQID NO:85 SPMDRSKMVRF-NHy
SEQ ID NO:86 KNEFIRF-NH;
SEQ ID NO:87 KPSFVRF-NH,
SEQ ID NO:88 pQPKARSGYIRF-NH,
SEQ ID NO:89 AMRNALVRF-NH;
SEQ ID NO:90 ASGGMRNALVRF-NH,
SEQ ID NO:91 NGAPQPFVRF-NH;
SEQ ID NO:92 RNKFEFIRF-NH,
SEQ ID NO:93 SDRPTRAMDSPLIRF-NH;
SEQ ID NO:94 AADGAPLIRF-NH,
SEQ ID NO:95 APEASPFIRF-NH,
SEQ ID NO:96 ASPSAPLIRF-NH;
SEQID NO:97 SPSAVPLIRF-NH; |
SEQ ID NO:98 ASSAPLIRF-NH;
SEQ ID NO:99 KHEYLRF-NH;




SEQ | D NO 106KSAFVRF- NH2 SEQ I D NO  107KSQYI RF- NH2 SEQ | D
NO: 108DVPGVLRF- NH2 SEQ | D NO  109KSVPGVLRF- NH2 SEQ | DNO 110SEVPGVL
SEQ | DNO: 111SVPGVLRF- NH2 SEQ | D NO. 112DFDGAMPGVLRF- NH2 SEQ | D NO.
113El PGVLRFORMII0850 | D NO, 114WANQVRF- NH2 SEQ | D NO 115ASWAGSVRSoold2 SEQ | D
NO 116AMVRF-NH2 SEQ | D NO 117GLGPRPLRF- NH2 SEQ | DNO: 118SPSAKWWVRF- NH2 SEQ
ID NO 119TKFQDFLRF- NH2 SEQ I D NO. 120pQDRDYRPLQF- NH2 SEQ | D NO!
121FI RF-NH2 SEQ I D NO 122AVPGVLRF- NH2 SEYD NO 123GDVPGVLRF- NH2 SEQ | D

NG 124SDI G SEPNFLRF- NH2 SEQ | D NO_125SGKPTFI RF- NH2 SEQ | D

el NABR 2004

NO: 126AEGLSSPLI RF- NH2 SEQ | D NG SEQIPRSRIFVRE- NH2 SEQ | D SKDDYREIRGPRF| RF- NH2
SEQ ID NO 129GVPGVERF- NH2 SEQIT Lf N e- R~ NN THOE PRGN, | -
131LQPNFLRF- NH2 SEQ[I D NO- 132 i : A=SHQ | D
NO 134FLRF- NH2 SEQ | D NO 135YI SEQB-NO—1-36UNSELRE I D NO
137DPSFLRF- NH2 SEQ | D NO 138p PABTEEN | D NG 139KP M| SEQ 1D
NO' 140 TDVDHVFLRF- NHR SEQ | D NO| XAARARHY NH2 SEQ | D NOAS ABRVRF- NH2

SEQ ID NO:105 GQTFVRF-NH,

SEQID NO106 KSAFVRF-NH,

SEQ ID NO:107 KSQYIRF-NH,

SEQ ID NO:108 DVPGVLRF-NH;

SEQ ID NO:109 KSVPGVLRE-NH,

SEQID NO:110 SEVPGVLEF-NH,

SEQID NO:111 SVPGVLRF-NH;

SEQIDNO:112 DFDGAMPGVIRF-NH,

SEQ D NO-I13 EFFGVLRF-NH,

SEQID NO:114 WANQVRF-NH,

SEQID NO:115 ASWASSVRF-NH,

SEQIDNO:116 AMMRF-NH;,

SEQ ID NO:117 GLGPRPLRF-NH;

SEQID NO-118 SPSAKWMRF-NH,

SEQID NO:119 TRFQDFLRE-NH,

SEQ D NO:120 PQDRDYRPLQF-NH;

SEQ D NO:121 FIRF-NH;

SEQID NO:123 AVPGVLRF-NH,

SEQID NO:123 GDVPGVLRF-NH,

SEQID NO:124 SDIGISEPNFLRF-NH,

SEQID NO:125 SGKPTFIRF-NH,

SEQID NO:126 AEGLSSPLIRF-NH,

SEQID NO:127 FDRDFMRF-NH;

SEQID NO:128 AGPRFIRF-NH;

SEQ ID NO:129 GMPGVLRF-NH,

SEQ ID NO:130 ILNic-RF-NH,

SEQ ID NO:131 LQPNFLRF-NH;

SEQID NO:132 KPNFIRF-NH; |

SEQID NO:133 FMRF-NH;

SEQID NO:134 FLRF-NH,

SEQ ID NO:135 YIRF-NH,

SEQ ID NO:136 GNSFLRF-NH,

SEQIDNO:137 DPSFLRF-NH;

SEQ ID NO:138 PQDFMRF-NH;

SEQID NO:139 KPNQDFMRF-NH;

SEQ ID NO:140 TDOVDAVFLRF-NH;

SEQ D NO:141 AAMDRY-NH;

SEQ ID NO:143 SPKQDFMRF-NH,

SEQ ID NO:143 PDNFMRF-NH; |




SEQ | D NO 143PDNFMRF-NH2 7 1 APR 2004 WO 01/ 31005 PCTI USOQ 29002 -101 SEQ

I D NO 144DPKQDFMRF- NH2 SEQ | D NO 145TPAEDFMRF- NH2 SEQ | D NO 146S
SEQ | D NO 147YLRF-NH2 SEQ | D NO. 148SDRNFLRF-NH2 SEQ | D NO. 149TNRN

e PR

SEQ | D NOW@SUPINDHVFLRF- NH2 SEQ | D NO. 151 pQDVDHVFLRF- NH2 PEHQUS0D 20402
152FLFQPQRF- NH2 SEQ | D NO. 153ARGPQLRLRF- NH2 SEQ I D
NO: 154FDDY( SO3H) GHLRF- NH2 SEQ | DNO' 155FDD)
156VDSNFI RF- NH2  dngpcr 9SEQ | DNO: 157FDDY(
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Example 10: Competition Assay

Preparation Of Mono-Iodinated Peptide

sol vent

The peptide, is iodinﬁted via a typical chloramine T procedure. Added to a2 ml
glass vial are 10 pl of a 1 mM water solution of peptide, 10 nl of 0.1M (pH 7.99) sodium
phosphate buffer, 1.0 mCi ['*°I] sodium jodide and 5 pl of a 2 mg/ml chloramine T
solution (in the phosphate buffer). The mixture is vortexed for 60 seconds and the reaction

10

stopped by the addition of 25 pl of a 5 mg/mi solution of sodium metabisulfite in

phosphate buffer. The mixture then undergoes HPLC by injecting it onto a Vydac C18
(0.45 x 15 ¢cm) column and subjecting it to gradient separation. The gradient used is 70%
A and 30% B at time zero to 20% A and 80% B at time 25 minutes (A = 0.1M NH, acetate
in water. B = 0.1M NH, acetate in water 40%: CH;CN 60%, v:v.). Flow rate is 1.0

15

ml/minute. Samples are collected into 0.25 ml capture buffer (O.!M sodium phosphate

buffer with 0.5% bovine serum albumin, 0.1% Triton X100 and 0.05% Tween 20) at 30
second intervals from t = § to t = 20 minutes. Monoiodo peptide typically elutes at t =11

minutes and the yield is approximately 100 pCi in 0.75 ml.

20

Binding Assay

96-well plates used are Millipore Multiscreen® filtration plates (FB opaque 1.0 uM
glass fiber type B, cat. # MAFBNOBS50). A Millipore Multiscreen® solvent resistant
manifold (cat. # MAVMOO960R ) is used in conjunction with the plates to filter the assay




mani fold (cat. # MAVMXO60OR) is used in conjunction with the plates to
filter the assay 21 APR 2004 WO 01/31005 -102 PC | US00129002 at 71 APR 2004
term nation. Each replicate is one well and has a vol une of 100 ul

cont ai ni ng¥9 W§100pr ot ei n (preparati on descri bed above). Eaghciyesde20602up
contains two replicates. For each test compound, one group isS run with ['
251 | peptide only (for total binding) and gne with 1 gM (or as desi gnated)
concentration of the test conpound and [1@31] peptide (for non 5 specific
bi ndi ng). The order, of _adding reagents for each replicate is: assay buffer
(20 mM  HEPESermatign. n@@bzepln%m@nn welend fasia bahime, of 110 7l 4dntaiestg £ogpound

(made up in t |0 assay buffer) .and rrﬁnb e
suspensi on ’u‘ﬁ‘ﬁgg’@ﬁ%ﬁ S)C;I&ga?%gc’%a)o (ﬁﬁcﬁé%t SFOWPHE Wa eplicatese fof G?FTI
initiates ttest df.umusbm sma@bupis ruh math [ B1]peptidednlydFor t@itdpuirfa&g?tana 88&Wwith 1
tenperature Q Follow ng the 30 mnute incubation gach ate 1s 1o

pl ace on th {qr1a§ &@slwtwaﬁpwnaawf\xhemsmqrapcamamédi Iﬂnﬂphdngfor hend i qui d

th hh £ i

cach nel] | Escbipding) “FR ciaEoAding 3 dsdhdol BRREAGl s s e 4T M ¢
added to eaHEPBS| IlOinMIMg@l@I 194 boeinp gérufipdlbamirg bH N8) testaempdund (thadenasin ng
IS repeated tw ce total of 3X washes for each replicate). Follow ng

washi ng, t h&Spy 3%@?8’ [ oleFRUNS (Brpssayduffcalang rmembrane suspension Gn assay dwbfend and
t he 15 pl at t
cassetto (copaREEohbIE RAYBE SRRion kit Betibling ikl WA i HF 00
the plate |m11p1tmat0®n tanwaqu(ZQh@kéiollawlngame BPmihote incubationeachrplateien

| d t t Th d t ted i
M cr obela( riake o e i an Aea e apd Vadiur dnpich bullisg s vauif Hiphep e ﬁalte-
subtract ed {disetrdedpantecuicHigy Mk pmteﬁldmhé S1tsGh adPReI.f & WisRHeN thef \Hcu

the standard 20 (peptideam de) and the unknowns. Some of the preferre
embodi nent sisgeleased ahﬂ\?@ﬂﬂ @qﬁiaﬁb‘sﬁﬂl 1bedjiedbw€chawell flloweddy rba;:lpdnmlamdof the

;EF: :Jceig i nu‘;atcﬁ rp]ﬁ{‘ Br é%l a %8%%‘%&%"9@%2@&5@% rﬁ?@?s f@@&?‘%ns may

be made to Eckmmngfmsmg themwﬁb fﬁii&hﬁ eh thd\endei@déf cabh PiatdiaWémEedPdrid Re
fromthe Spl rit of the iInvention, It |s 25 intended that all such

vari atildns Rlaleplagedin A bPH@n%%JﬁENBFmPﬁé@u sqiptidietion counyiag sasseite(cat £dp8Qur e of
Cosh PP oot GESBRIE B ied® SN At et S AES I
conprising & mnmf&r@xnﬂdieusmﬂuhcmnilwdeotsﬂabveﬁmghn The fajtoxvipg daythiegflatags of :
counted in a Microbeta® scintillation counter. The mean non-specific binding is
subtracted from the mean total binding to yield specific binding for both the standard
20  (peptideamide) and the unknowns.

Some of the preferred embodiments of the invention described above are outline¢
below and include, but are not limited to, the following embodiments. As those skilled in
the art will appreciate, numerous changes and modifications may be made to the preferred
embodiments of the invention without departing from the spirit of the invention. It is

25  intended that all such variations fall within the scope of the invention.
The entire disclosure of each publication cited herein is hereby incorporated by

reference.




a) SEQID NO 1, 3, 5, 11, 13, 15, 17, 19, 21, or 23; b) a sequence at |east
95% honol ogous to SEQ ID NO:1, 3, 5, 9, 11, 13, 15, 17, 19, 21, of 128F )
a sequence that encodes a pol ypeptide ¢®nprising SEQ ID NO 2, 4, 6, 10, 12,
14, 16, 18, 20, 22, or 24; and d) a sequence that encodes a pol ypeptide

conprising an am no acid sequence at |east 95% honol ogous to SEQ | D NO 2,

4, 6, 4- , 20, 22, or 24; said nucleic acid nol ecule

encodi ng&ﬁﬁgﬁiﬁ“g@g’)}&m of DMGPCR i wherein the nucleic acid conprises
no nore than 1803 nucl eotides if the nucleotide sequence is SEQID NO 1,
and wherein tjie nugh g %{-E%Q ' 0.mmre: than 1628 nucleotides if the
nucl eot i de sequencei%;:()'s:‘lt FE)Q%@& h%i&u%c é.l%lr?&cﬁ %ch:‘eoégfzﬁe%?%ecﬁfﬁé%gf

cl ai m 1 frdme thei grogacahsistiogei:c acid nolecule is DNA. 3. The nucleic acid

nol ecul e of claim in jd. nucleic acid nolecule is RNA. 4. The
nucleic acid Yo ecsllﬁ(g&g;\fj@lla?’ﬁglvﬁeﬂéi W, d8i%d, Auébeot i de sequence _
conprises SE@)l D NMQeqdence at Rast 5394 Honoldgoustd SE&D K:1, ¥, 5?@']115'13,6% hgol ated

nucl eic acid nol ecul e conprising a nuclgooqtl de sequence€ ~’conpl én¥ntary to
SEQ ID N&3l,m235 11, 13, 15, 17, 19, 21, or 23, a conplenent of said

nucl ei ¢ aci d | ecul e encadin t |east a ,portian of 6. T
nucl ei ¢ aci d ol e AFEYEF* aéF&ﬁoge%ﬁgglgPWt@gicﬂmﬁﬂflgg|§ﬁ2.2 ﬂfﬁgﬁﬁaﬁwgi %%H?e
ol i gonual4eos,ildealinesied she SEQ ID NO 1, 3, 5, 11, 13, 15, 17, 19, 21, or

23. 7. The nucleic acid nolecule of claim®6 wherein said oligonucleotide is
directed 21 APR 2@0%qu@ge that anqodgus Relypsptide ghwnrising SEQ@MID MBI sequese 6, 11,

13, 15, ; . BXRr i e I rising a nucleic
acid nolléea}:b?%a/%gf)g%iloﬁ%%% %%?ém%)(ﬁh&g%p%sl\sﬁl g%q\%g(?g%a S?i‘gl aim8, wherein
sai d nucl ei ¢ saidimicleid &idih@lecaRraptoding atSe4st b Pofdon ok DBGPER 11, 13, 15, 17,

19, 21, or 23. 1Q. The vectqr of claim8 wherein said vector is a plasmd.
11. The vect SYheEHn thequsienc ypd camnprisesing mase than 1893 gucleetides jhthe npeleotide . The

vector QEqfehdd i HRieh @i d vector is selected fromthe group
consi sti n% of adenoviruses, bacul oviruses, parvoviruses, herpesviruses,

poxvi ruses, adenon thessothiiaied compriss aip nRereithaki 1 628 nesltotides ubihs nuslactideni a
vi ruses, and reg mﬁf 7 13. The vector of claim8 wherein said nucleic
aci d nolPERTE 18 Eg% ; - connected to a pronoter selected fromthe group

consi sting ofy. si MA@ nitleitSactPmolBRERSf claim 1 wherein said nucleic acid molecule is
DNA.

3. The nucleic acid molecule of ¢laim 1 wherein said nucleic acid molecule is

4. The nucleic acid molecule of claim 2 wherein said nucleotide sequence
comprises SEQ ID NO:1, 3, 5,11, 13, 15,17, 19, 21, or 23.

5. An isolated nucleic acid molecule comprising a nucleotide sequence
complementary to SEQ ID NO:1, 3, 5, 11, 13, 15, 17, 19, 21, or 23, a complement of said

nucleic acid molecule encoding at least a portion of a DmGPCR.

6. The nucleic acid molecule of claim 5 wherein said molecule is an antisense

oligonucleotide directed to SEQ ID NO:1, 3, 5, 11, 13, 15, 17, 19, 21, or 23.

7. The nucleic acid molecule of claim 6 wherein said oligonucleotide is directed




manmary tunor virus, long term nal repeat of human i munodefi ci encg V#FrRuﬁ]ﬂf.
mal oney virus, cytonegal ovirus inmediate early pronoter, Epstein Bar

virus, rous sarcoma virus, human acti 4 human myosi n, hunman henogl obi n,
human nuscle creatine, and human metal ot hionein. 14. A host cell
transfornmed with a vector _of claimsS. 15. The transfornmed host cell of

cl ai m 14°@iesitpnygseign & SEQ I NOshek 84lilal3,dé1 17, 19131, oTR3. t r ansf or med host
cell of claim15 wherein said bacterial cell is E coli. 17. The
transforned host cell of claim 14 wherein said cell is a yeast. 18. The
transformed Host cedbxmésstdnaientol Comprsieg B naded arRiaablet®le 9 claBh e\9rSi ae.  19.
The transformed host cell of claim 14 wherein said cell is an insect cell.
21 APR 2004 105 20. The transformed host cell of claim 19 wherein said
insect cell ig S. t claim14
wherein said %el I ﬂ%rﬁ%mﬁcgﬁa’g%ﬂmg %ﬁé}%g’a{aﬁgﬁ%?%%%gﬁoheﬂ cell of

cl ai m 2Xkowipeises SEQENDilap, Tdll) 13,95sE1,80121d or2R.om t he group consi sting of
chi nese hanster ovary cells, HelLa cells, African green nonkey Kkidney
cells, human 293 cells, and nmurine 3T3 fibroblasts. 23. A nmethod of
producing a pel ypamelv@etoe@mmmmeﬁﬁs}sdl@va%%s adlaskhid12, 14, 16, 18, 20,
22, or 24, conprising the steps of: a) introducing a reconblnant expr essi on
vector of claim8 into a conpatible host b) grow ng said host cell under
conditions fqr ex eptide;. and ecoverlng sai d

pol ypepti de. 1 4. h%%‘gtt%ﬁopélaﬁgﬁva}gprﬁl%gal%%&%ﬁ R as"éfahl’%‘a ceI | is lysed and
sai d polypeptide is recovered fromthe lysate of said host cell. 25. The
met hod of cl aim 23 wherein_sai d pol ypeptide is recovered by purifying the
cul ture medi déh wi tHsweEctoyef ﬂ@msbf)w ﬁ@msa&wctorzsselwt%ﬁwé%@ B@Hpcorrpri si ng
a nucl e'c‘énﬁﬁh% JRL&H s bidufivifudes? ganr?oﬂﬂgeﬁ@e GG AR E??)!)?Vlﬁ?sgg l38Lnd2

di | uent composi tion conprising a reco PRant expressi on’vec or of

cl ai m 8 assudiated viases SembikeF crastnvimsespvacdiniareinises, 28d rédirovisieésat ed pol ypepti de
encoded by a nucleic acid nolecule of claim1. 29. The pol ypeptide of claim
28 wherein said pol ypeptide conprises SEQID NGO 2, 4, 6, 12, 14, 16, 18,
20, 22, or 243 30.ThERRCBPLYASR! & YheRln GlidhMRIZE RS béhlé&'cg)e%h pepti de
conprises an amino acid sequence at |east 95% honol ogous to SEQ ID NO 2,

4, 6, 1zonmegted1ea pt@note0selred fpom ke grogp cqikistiRRof Gibdan virus 40, mouse

mammary tumor virus, long terminal repeat of human immunodeficiency virus, maloney
virus, cytomegalovirus immediate early promoter, Epstein Barr virus, rous sarcoma virus,
human actin, human myosin, human hemoglobin, human muscle creatine, and human
metalothionein.
14. A host cell transformed with a vector of ¢claim 8.
15. The transformed host cell of claim 14 wherein said cell is a bacterial cell.
16. The transformed host cell of claim 15 wherein said bacterial cell is E. coli.
17. The transformed host cell of claim 14 wherein said cell is a yeast.

18. The transformed host cell of claim 17 wherein said yeast is S. cerevisiae.

19. The transformed host cell of claim 14 wherein said cell is an insect cell.




31. The pol ypeptide of claim 30 wherein said sequence which is at lPPﬁPR
honol ogous to SEQ ID NG 2, 4, 6, 12, 14, 16, 18, 20, 22, or 24 conprises
| east one conservative am no acid sub$&®itution conpared to SEQ I D NO 2,
6, 10, 12, 14, 16, 18, 20, 22, or 24. 32. A conposition conprising a
pol ypepti de qf, cl amr% 28 fand n acceptable carrier _or diluent. 33. An

i sol at ed ant i4Yody Wi tERs WQ%@%WF%@%‘@“&W siereipeaid msectgoll yo ' frigdeerdd.
claim28. 34. The anti body of claim33 wherein said antibody is a

nonocl onal anti body. 35. A conposition conprising an anti body of claim 33
and an acceptZdbl e Bwrtraneformed hokit lceld nf claiz®14 Aherirhedd ofll ispdiughmgligncdlinmune
response in a mammal agai nst a pol ypeptide of claim28 conprising

adm nistering to said mamal an anmount of said pol ypeptide sufficient to
i nduce sai d i2FMuUnerHeQReRFRed Bdst ; i WRVIE d which
bi nds DnGPCR conpri sing the 'steSé!lI gfélgg?z{:%ﬁflggfﬁ%%&% \%%F%@%H
conpoundTona i syupieansising p hiehingse thmstes ayaty callspHehal célisn dsrimEPER maskeyThe

poundtoraite BPhe o ¥y c .
et or m s PR R 205 Bl ad oS B R P oeof ol ai m 38 wherei n

said protein binding assay is selected from the group consisting of a
gel -shift assay, Western blot, radiol abel ed conpetition assay, phage-based

expr essi on cl?8ni nd® medodof predssingi el meptide envertenebBQ [DAVOR: dch.pi2t B.i on,
cross lyignkd ng, 44 6\&)51% . / -hybrid anal ysis, southwestern
anal ysi 51,6’ ggnggE'H% .%’7. ﬁ%ﬁfg’tﬁgﬁ%ﬁ\%& 40. A nethod for identifying a
conpound whi ah bi rotsoducimga rec@mbiaat eRprasiohercctensDelhings DTGRGENPAFE hestng
the steps, of. a) contacting said nucleic acid nolecul e encoding DnGPCR wi th
a conpolft; and b) deternmi ning whether said conmpound bi nds said nucleic
acid nol ecul gy 41. i : J LndiRg,: | o nad by
a gel -shift ?%say gr&glgg@%mng?t h%g @g? ‘{Bgéﬁltoi ﬁr%ﬂraep %@ﬂ%ﬂ%ﬁ%ﬁgﬁ%ﬁldgbﬁgl at es
the activitycpf DeePGRIgsmppolspergidehe steps of, a) contacting DMGPCR with
a conpound; and b) determ ning whet her DMGPCR activity has been nodul at ed.
43. The nethod of claim42 wherein said activity is neuropeptide binding.
24. The method of claim 23 wherein said host cell is lysed and said polypeptide is

t

%A)
a
4

recovered from the lysate of said host cell.

25.  The method of claim 23 wherein said polypeptide is recovered by purifying

the culture medium without lysing said host cell.

26. A composition comprising a nucleic acid molecule of claim 1 or 5 and an

acceptable carrier or diluent.

27. A composition comprising a recombinant expression vector of claim 8 and an

acceptable carrier or diluent.
28. An isolated polypeptide encoded by a nucleic acid molecule of claim 1.

29.  The polypeptide of claim 28 wherein said polypeptide comprises SEQ ID
NO:2, 4, 6, 12, 14, 16, 18, 20, 22, or 24.

30.  The polypeptide of claim 28 wherein said polypeptide comprises an amino
acid sequence at least 95% homologous to SEQ ID NO:2, 4, 6, 12, 14, 16, 18, 20, 22, or 24.




44. The nethod of claim42 wherein said activity i s neuropeptide signaling.
45. A nethod for identifying a nodul ator of binding between a DnGPCR 1atPfl 2804
DnGPCR bi ndi ng partner, conprising thel@teps of: (a) contacting a DMGPCR

bi ndi ng partner and a conposition conprising a DMGPCR in the presence and
in the absence of a putative nodul ator conpound; (b) detecting binding

bet ween the binding partner and the DnGPCR, and (c) determ ni ng whet her
binding int pr - a] i o] und, , i s J.pcreased

hg. eﬁ%gfb?%ﬁ%hé@‘b&g]ﬁ% ?q h}e@re@osq}& s%h&%nc% WerDqupla At Jcas} d5

or decreased conpare Indin absence "of "sal dul at or
conpounchombogods heSEQADaNO, di gl 2 o4,cl6ail 82052 he RaiconiphieeATHIRoies DMGPCR 1
and wherein the bindin artner is a epgi de selected fromthe groug

consi st iNY CTASEANIY LS S?H“‘PHPBG‘@HWQQO EQ IDANRed. Hof Hedér H1 A6, 15281 ai m
46 whereinet e bi nding partner is a peptide represented by SEQ ID NO 26 Z
a APR 2004 108 48. A nethod according to claim46 wherein the binding
partner is a peptide represented by SEQ ID NO 27 49. A nethod according to
claim 45 whergin the DGPCR i s DMEPCR4 and.. wherein_the bindin artnper is
a peptide sel32(‘:t ed{I??IBB’?St“ﬁ(BI YIB! ql¥RsPige 8 °1§E‘b2$ Pd\gssacce ‘%blt%r?ﬁm?@h 37.
50. A me¥rldtideraccording to claim49 wherein the binding partner is a peptide
represented by SEQ I D NO 34 51. A nethod according to claim49 wherein the
bi nding partner is a peptide represented by SEQ ID NO 35 52. A net hod

by SEQ 1D No 36 5 o MRS Bl Bac By el ol i putoh By BPRLpRE S S

partner 28s a peptide represented by SEQ I D NO 37 54. A nethod according to
claim45 wherein the DMGPCR is DMaPCR6a and wherein the binding partner is
a peptide selected fromthe group consisting of SEQ ID NOS: 38 through 59.

55. A met hod 3¢ ConleRbib it WS s d R EbGIITR Tl BT ARRAl, and

wherein the binding partn is a peptide selec e group nsi sti ng
of SEQ ID NOS: 60 through 157 56. A nethod according to claim45 wherein

the DMGEPCR i 5 .DMEPCR6DL and wherein the binding partner is a peptide
sel ected fro§15t he ‘ab?%%ositb‘ﬂ’s‘ioﬂﬂrﬁﬂlgcﬂn aghpp yb)flﬁd%m anda“accepta'ﬁe carrer

or diluent.

36. A method of inducing an immune response in a mammal against a polypeptide
of claim 28 comprising administering to said mammal an amount of said polypeptide

sufficient to induce said immune response.

37 A method for identifying a compound which binds DmGPCR comprising the
steps of:

a) contacting DmGPCR with a compound; and

b) determining whether said compound binds DmGPCR.

38.  The method of claim 37 wherein binding of said compound to DmGPCR is

determined by a protein binding assay.

39.  The method of claim 38 wherein said protein binding assay is selected from
the group consisting of a gel-shift assay, Westemn blot, radiolabeled competition assay,

phage-based expression cloning, co-fractionation by chromatography, co-precipitation, cross

linking, interaction trap/two-hybrid analysis, southwestern analysis, and ELISA.




60 through 157 57. A nethod according to claim45 wherein the DGPCR i s
DMGPCR6bL and wherein the binding partner is a peptide sel ected frofm! tARi 200:
group consisting of SEQ ID NOs: 60 tht@ugh 156 109 21 APR 2004 58. A

nmet hod for identifying a nodul ator of binding between a DGPCR and a

DnGPCR bi nding partner, conprising the steps of: (a) contacting a DnGPCR

bi ndi ng part arft methadqien enti ingoegmpasing gvhiclDpimiCRNu¢Ipic t2hid melesdeice and

in the agﬂgga]ﬁgﬁg{Gpcﬁ%gﬁgrgﬁgn@déj#%t %_r conmpound; (b) detecting binding

bet ween the I ng part CR, and (c) determ ning whet her

bi nding in t presetctnpiaidandeipatidimoiec®etoding D GPIRIW aiconmppai@ased
or decreaaed conpared to binding in the absence of said putative nodul at or
compound™@wherei n the DnGPCR i s DnGPCRO havi ng a sequence of SEQ I D NO 22

and wherei nfyhe RicRghnanPAHEMRES sah P cﬁnﬂﬁﬁhib Ryl of SEQ ID
NO 157. 59. met r?od ofné)dentifs;?i n% an ani Sr@s ﬁlorlr{lg]lglggc %?(Q%E‘%conpri si ng
the steps: a) screening a nucleic acid database of the aninal vm;/\;]h EEQ | D
NO 1, 3, 5, : L1 7, .19 1, or 23;. and det er mi ni.ng. whet her a
portion of s;‘ﬁjld | é?‘iﬁh%‘?l 0%‘4?‘%%@8’1‘?@‘%?‘“‘?18%&dg‘%’%‘“ ot %“g}bigéﬁ 8$%%ai d SEQ
IDNO 1, 3, 5, 7, 11, 13, 15, 17, 19, 21, or 23. 60. A nethod of
identifying an ani mal honpl og of DnGPCR conprising the steps: a) screening
a nucl ei ¢ acifd- | i Bk Exefhodffox ientfyings componnd whichl rapdulates thermotivitdfe having a

nucl eot i . -om the group consisting of SEQID NGO 1, 3,
5, 9, 1ﬁ6§§?@%&%&?tﬁ§?t‘zgﬂ&or 23; and b) determ ning whether a portion
of said |ibrajy orofateebmGRCReMb a@aipuhe, andaid SEQ ID NO 1, 3, 5, 7,

11, 13, 15, 17, 19, 21, or 23. .
) determining whether DmGPCR activity has been modulated.

43.  The method of claim 42 wherein said activity is neuropeptide binding.
44, The method of claim 42 wherein said activity is neuropeptide signaling.

45, A method for identifying a modulator of binding between a DmGPCR and a
DmGPCR binding partner, comprising the steps of:

(a) contacting a DmGPCR binding partner and a composition comprising a DmGPCR
in the presence and in the absence of a putative modulator compound;

(b) detecting binding between the binding partner and the DmGPCR; and

(c) determining whether binding in the presence of said putative modulator compound
is increased or decreased compared to binding in the absence of said putative modulator

compound.

46. A method according to claim 45 wherein the DmGPCR is DMGPCR1 and

wherein the binding partner is a peptide selected from the group consisting of SEQ ID NOS:
25 through 33.

47. A method according to claim 46 wherein the binding partner is a peptide
represented by SEQ ID NO:26
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48. A method according to claim 46 wherein the binding partner is a peptide
represented by SEQ ID NO:27

49. A method according to claim 45 wherein the DmGPCR is DMGPCR4 and
wherein the binding partner is a peptide selected from the group consisting of SEQ ID NOS:
34 through 37.

50. A method according to claim 49 wherein the binding partner is a peptide
represented by SEQ ID NO:34

51, A method according to claim 49 wherein the binding partner is a peptide
represented by SEQ ID NO:35

52. A method according to claim 49 wherein the binding partner is a peptide
represented by SEQ ID NO:36

53. A method according to claim 49 wherein the binding partner is a peptide
represented by SEQ ID NO:37

54. A method according to claim 45 wherein the DmGPCR is DMGPCR6a and
wherein the binding partner is a peptide selected from the group consisting of SEQ ID NOS:
38 through 59.

55. A method according to claim 45 wherein the DmGPCR is DMGPCR6al and
wherein the binding partner is a peptide selected from the group consisting of SEQ ID NOS:
60 through 157

56. A method according to claim 45 wherein the DmGPCR is DMGPCR6bL and
wherein the binding partner is a peptide selected from the group consisting of SEQ ID NOS:

60 through 157

57. A method according to claim 45 wherein the DmGPCR is DMGPCR6bL and

wherein the binding partner is a peptide selected from the group consisting of SEQ ID NOS:
60 through 156
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58. A method for identifying a modulator of binding between a DmGPCR and a
DmGPCR binding partner, comprising the steps of:

(a) contacting a DmMGPCR binding partner and a composition comprising a DmGPCR
in the presence and in the absence of a putative modulator compound,;

(b) detecting binding between the binding partner and the DmGPCR; and

(c) determining whether binding in the presence of said putative modulator compound
is increased or decreased compared to binding in the absence of said putative modulator
compound,

wherein the DmGPCR is DmGPCR9 having a sequence of SEQ ID NO:22 and
wherein the binding partner is a peptide having a sequence of SEQ ID NQ:157.

39. A method of identifying an animal homolog of DmGPCR comprising the
steps:

a) screening a nucleic acid database of the animal with SEQ ID NO:1, 3, 5, 11,
13,15,17,19, 21, or 23; and

b) determining whether a portion of said library or database is at least 95%
homologous to said SEQ ID NO:1, 3, 5, 7, 11, 13,15,17,19, 21, or 23.

60. A method of identifying an animal homolog of DmGPCR comprising the
steps:

a) screening a nucleic acid library of the animal with a nucleic acid molecule
having a nucleotide sequence selected from the group consisting of SEQ ID NO:1, 3, 5,9, 11,
13,15,17,19, 21, or 23; and

b) determining whether a portion of said library or database is homologous to
said SEQ ID NO:1, 3, 5, 7, 11, 13, 15, 17, 19, 21, or 23.




