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The present on is directed, in part, to nucleic acid molecul es
encodi ng nowc{b\{s'@trg%)sophl | a mel anogaster G protein coupl ed TECEYERS
(DMEPCRs), novel polypeptides, and assays for screening conmpounds that
bind to GPCR and/or nodul ate the activityl-of GPCR 10 BACKGROUND OF. THE
| NVENTI ON Humans and other life forns are conprised of living cells. Anobng
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Many such receptors have been identified, 15 characterized, and sonetines
classified into major receptor superfamlies based on structural notifs
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am no-termn tracel lul ar domain, a carboxy- termnal intracellular
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seven tines. Hence, such receptors are sonetines also referred to as seven
25 transnenbrane Hpmgys qod ethst §°mFH@§@m§E§Q§r9fﬂ1m9dimmm¢mth®nai ns define

three extra , ion to
t he am no- aglgéc%%lrisg&xy- erm nanﬂgﬁg?ﬁngg&q: %%gé?ﬁﬁﬁea&h%ﬁe?g%cﬁ]s of the
recept or hav@bamrmfoanﬁmnraeéstgmuzﬁmﬂmmdnvxtnMnhgﬂmmgh@en mmbraaﬂefcapte} | ul ar
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Bi ochem , 199¥¢¢ tor tyrosine ases receptor protein tyrosme phosphatases and Gprotem-coupled

receptors. The receptors are a first essential link for translating an extracellular signal into
20  acellular 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 ammo— and carboxy-
terminal domains. The extraceltular portions of the receptor have a role in recogmzmg 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, neuropeptfdes, neurotransmitters, nucleotides, lipids, odorants, and even

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



196, 1- 10, and Bohm et at., BiochemJ., 1997, 322,1-18. Wen a specific
| igand binds to its corresponding receptor, the ligand typically

stimul at es whesReeptor to activate a specific heterotri ' i ne
nucl eoti de-bi nding regulatory protein (G protein) that i s%%?’%g&?o 5 the

i ntracel lular portion or region of the receptor. The G protein, in turn,
transmits a signal to an effector nolect®e within the cell by either
stimulating or inhibiting the activity of that effector nolecule. These
ef fect or nol ebartast functibmdEmanyanli bwee Sepeersaly Stslesg [Bak.iJpBivekenay 1991 0N

channels. Ad l,a S ho ' are enzyme hat..are

i nvol ved in ?g% lblﬁog g%négﬁf}ﬁ% ‘*@32%?@3' gﬁheﬁﬁl%ﬁ‘iﬁ%@g"eéxw,ﬁﬂ%osi t ol
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profile, and intracellular effector system Because of the vita
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intervention, for exanple by activating or antagonizing“such receptors. For
receptors hphasplplipases andion chpanels. Adenylatbanytiase and phasphalipagey arei ehbgmesthat

ant agoni st s A lv.to _enhanc r inhibit .the action of
the Iigand. %%){rr%‘}a&eg?ﬁlo@g%EOdg‘gﬁ’%loggl%%%cg%%&eWWgwﬁﬁ ﬁnﬁl@gase

pat hogenasi striphogphate and dliaéy}glye&emikis Iﬁ&oﬁgkﬂhﬁkﬂlﬁ&nﬂa@&voﬁ?&hﬂ&n éRrdtMular
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therapeutic | nt rn@fisdfhe wtalTh 88 GProthiflichuifd follpidtinIROL idBGgPL Or s

i nclude receptors 25 expressed in inmune c can be targeted to
ei t her i Bhi beatweancslisendikeir eayisonmaant, sucy receptozsire attrectivetargels foe thempsetic t o

fight patho iorf FASShm r . in, the brain or other
neural or ga%&% ?@swes,jﬁﬁ%ﬁ%%@&ﬁ%ﬁ%@ gec-ggorghgortrp%eg nt of
schi zophr eni kavingakoewsiligand, thie pdentificatiors efagenists or artipenistsenayble agigha|

di sorders. T%k‘g éﬁfyttgénhfﬁ@eto? rﬁtﬂga‘g&e%eg&gw gl soégggyul as?é mar ker for
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alim teg0 n éo_of gorgr%t Ei%vn ar e‘celﬁ)éﬁ?% ft@)r‘; t hsi cgr?t rn;I rjﬁeursvous gst em
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targets for therapg)ttic interventign in a variety of animals, including

humans. | nsd8§®0Ly FeGeRts 8y alixactiyg targets dortheransutigyiptervention by wrtue ¢fh hunan

donesti c 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



environments. Insects also parasitize animals and humans, being dengted as
ectoparasites 5 in such cases, causing norbidity and nortality. Insects
al so serwgossieEtors for the transmssion of viral andp@pignhbds di seases
to plants, an| mal s and humans. Thus, there is a continuing and conpelling
need to di scover new methods for controlli ng insect. populations and for
repel ling and/or killing pathogenic or -pestiferous species. One way to
control insect populations by killing or paralyzing insects is through the
use of cheibeaitlentified gadiow memise esitacgstsi fortberapantid gdsrvedtion ima varisty oftt i vel y
toxic to insects.apd.potentially other invertebrates. Currently,

i nsect i ci d&8MiHC 3’6" Yalue for the control of insects that are
damagi ng t o agr inmsedts arbeécommmOtlpastk inchgriculturopsl iahoumbn dmmesnck
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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.e., FaRPs). The prototypical FMRFamide peptides are so named

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




The all agtostatins are an inportant group of insect neurohornones
controlling diverse functions including the synthesis of juvenile hornones

known to plwgogs@entral role in netanorphosis and reprogighisiobdh Vari ous
i nsect species. The very first Drosophila allatostatin,

Ser- Arg-Pro-Tyr-Ser-Phe-@ y-Leu-NH2 (i.e., drostatin-3), was to isol ated
from Drosophil a head extracts (Birgulet a-., The EMBO J., 1999, 18,
5892-5900). Recently, a Drosophila allatostatin preprophonnone gene has

bele n GIc | oned gemerilyeasf BAUM, VIILIR(HEN PR hAd meuripkptides; tiise molecules are involved
Val - d u- Arg- = e - rostatin-1 Leu-. .
Pro- Val - Tyr - ﬁ%"@k@%@ &ésﬁag"qygﬁ’ﬁ% glﬁo?lﬁ&%u,mm scularactivity. Although some

Sﬁr - AL g- Pro- ﬁyure&smﬂte&g dﬁkiy:e\hremodwarsh G((ﬁcluﬂmghétﬁo;&gtiﬁd%ﬂhave been) shown Eo

Thr-Thr - Arg- Bro..d n-.Pro: Phe- Asn Phe- -Leu NH2 rostatin-4)_15 (Lenz et
al., Bioc hen@”ﬁf’?ﬂ)ﬂﬁg@qﬁe@. ToeBIATY t‘?%@%erf%s, Begn Gé Pfeﬁiiqatl%efqﬁq@

Drosophi | a ﬁbﬂr@ﬁe@ﬁﬂ@ésiarhfaﬁ@eﬁel’cmas cloned by Birgul et al. and shown to
be functionally activated by drostatin-3 via G/Go pathways (Birgul et

al ., EMBO J. 1999Theailatosigtins asejamimpoptant geayn @f ingest aeurehormprss opntialling
allatostatin Is cqsud,hziém has: I et

al ., Bioc hemdrvgfgg%sﬂé?r{sl%s. m@ggg%gg%ﬁgg%ﬁg%@é@ﬁggggﬁ%&}gcept or
cDNA 20 (acc®deingpetamorpgsizzed peproductinsin various inseasspxiciest The verg fist r ongl y
related to t 46t ' I tiR ec ... Ho er,, to date no
functi onal a?ﬁs&%@?ﬁa@tﬁ%ﬁgﬁ-)\%pﬁoﬁ-g%s eé@#é‘*“ﬁ&?@'@éﬁmfw@ PREHS The

sul f aki nitas #pleted ffoarDiogophila heslextracty Birgulef 411, THe BRBUOREIYOD AEs 5895059005 how
oloase)  osRE(HHatnpiopb Y SRS pEmoahutsns b bas best plonrt sk sacodes
ghol ef]}/sL oki f&uﬂDro%o%ﬁQllﬁaﬁﬁtﬁisﬂ%zEGl_l}-ﬁ& Smm%mg&&%@tdﬁ&%ﬁgﬁl), Leu- 4
2520 1D NO. . TEOUAIItY Ashr Gk 5 N7 hepatnc ), BrAverfro AYp Spefhe Gly Lews

Tyr (SOBH) - G Wubi(SroMein-3Y Mid HRR TRAAHERroS ( Nb@fé-ﬁ@%@ﬁﬂ-f’@él -DasnNis %ﬂﬁ%@{l&)gf i ed

in Drosoglhi | a mel anogaster (N chols, . Neur 0scl ence,
342- 347; INi cénzetal, Bigchgm. BiophygiRes. Compe2000,333, 1126:31310.1 Bhe fisti Dosopkilae

C-termnal h | &1%& ﬁﬁ?‘_’l r - -4 S- - ALg- Phe- am de
<SEQ | D NO ?g‘%%?ﬁ?g%cig@gnt Ical | Rya set{?ﬁf é@?ﬁﬁnqbée%ﬁﬁ?ﬁg§ a?%%%"}? rom

i nsect s t hat drasteting? wie| §ii/Ge pathweysdBirgulevall, EMBO Ar1999,d 815892 F900\A &E6AL005
PCT/ US00/ 290, .- ' f - tide seguence, .including the
presence of euv§§r§%P@§#§{r°%&ﬁ%%f E$e} 1?’?119 mgl%s DreD B ?’%éﬂ?’ztﬁ&xa

pr esum(albl yhrdf, Bmh& em fRiopttys Resl C&hmnﬁ;)b%pﬁ?l%ﬂ). hi‘l&hDﬂ_RH':réo%pﬂoﬁ' ‘BDN]M ive .
core" n.&. nsgc uraQ jdes; .chemstry, i ol ogy an
action, N?}gnﬁwgﬁl?%%gg% ?°‘Eﬁg°_f ?ﬁ%’%ﬁ%ﬁs‘f&w r?%ﬁed tﬁﬁérﬁ"ﬁtan Chem cal 5
Soci ety, Washiosgthila alldbstatin reckptoR UHoWdv@IkEaigeno fufictibhitaciPatiol 6EDARTShyf OF

i nsect sul faalﬂ' ni ns hage been identified. SUWARY OF THE | NVENTI ON
atostatins 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



The present invention involves the surprising discovery of novel

pol ypeptides in to Drosophila nelanogaster, designated herein DGPCRS
( Dr osophiwa offdog10gast er G Protei n-Coupl ed Receptors), pedr§ds26068i bi t
varyi ng degrees of honol ogy to other neuropeptide GPCRs. The present

I nvention provides genes encodi ng these heretofore unknown G

prot ei n-coupl ed receptors, the DmGPCR pbl ypeptides encoded by the genes;
anti bodies to the pol ypeptides; kits enploying the pol ynucl eotides and
pol ypept i demsemmbrmﬁ'thehmtahmewqum; ngluding thosmsgn@quthﬁsulfatedﬂ‘m egoi ng.

neur opept | TR et Bied sl st ARG S RhoRl SBRIcEmge Br AP, ! 70

sear ch f or myowepic Bzgﬁné eorb'f‘(Nachrmm &ifbilhan, imbhsent Neumopeptides; bhenistyyg and/ or

et 1 on Biolesed by Henn Kol 8 ast e 15, R TR 1oy AR i o

neur opept i §ediety WashiRktah) DC0.). MEyour RacWledges toadatd i retepons foe itisedt eglifakiniins
Exenpl ary di seases, and conditions, anenable to such treatnent include,

but are nohavejbepm 5@“‘@@3‘1 infections, such as viral infections caused by
H V-1 or H V-2, pain; cancers, Par Ki nson's di sease, hypotensi on,
hypert ensi on, di abet es, obesi ﬁ at heroscl erosi s, thronbosis, stroke, renal

failure, inflammation, rhe8 M‘%QFWHEﬁm‘%wne di sorders, and
psychoti c and ”?Héﬁxje?&rﬁ;%nu%gnﬂ)oﬁz‘ééﬁx@r ribifig bidEvel) GRS ?sggté,fttgﬁzg.ggrem a,

mani ¢ depr essi on Lum dementli a ver
dyski nasi aDrosphﬂa mlahbgﬂkngbmma@ddlemmeBCRBdDmm@asn%ﬁM anmong

one enbodi REREE-GHEI Ko ERar B s IRE g b RhndiBRr i cn o - 17

pol ypept i dasur6pspride GPORs! The ﬁrﬁﬂennnmitxdn pryyides genes eficofing tltese heremiore)f SEQ ID

NGs: 2, 4, 6, 30 8 10, 1 24 a ment
t her eof coMpkosm{3 PrteipGoyplidr @Eﬁ’ fl}eéﬁpgggﬁ‘é"’m 41 %‘eg’pem fic
| S MeaphtivbdiR8d the!isol%eﬁnhes Bﬁ@oﬁ:ﬁgﬂﬁtperynﬁéledndes aldrpamptidee,mna by an

antlbodythat S peC|f|cfo |nd a|I ||| |
01/ 31005 - PeFhodsof Bekpe and W'@é‘ﬁlé\%ﬂ“’ @E%‘Pﬁa'gh%ﬁﬁ‘ﬁﬁ%%é saéapurlfled |

and isol at g Wf&g@m 186hg ddfopestiaebiidin @ﬁalﬂ;gsequences set .
forth in SE%’%hN@ teg‘io 12, 14, 16 1 d&j{Z r 24, found |n __
Tabl e 4 beDSPGReaE ﬂam#&ﬁﬂdeﬂﬁssgﬁ‘h@ﬁee‘ée &ER:B‘B or control :

pol ynucl eoglisfie a?x@l])‘r' @i%ﬁﬁfng%? %@ﬂbﬁ‘?um GlRef %Iﬁgl PhlOHGECRsf tho présent

9, 11, 13,15, 17, 5 , ound in

as used hemnentld’marsnhgmfé?lmﬂ’@lsmlsform‘t?ss Reupneptidss, ade t en
am no aﬁ% Rf 834 B15 eﬁﬁk ?ﬂymeds&em;&%aefﬁbhye =

pol ynucl eot' quences thou sequen es provided are partlcular

dr osophi | a mqahémtoemph trtv&ncntmhldﬁ,ch\lt aeqot limitetlodinfestionscsughias iralhin its
scope ot her, all ol L& cXPhy ARV oP RT3 ik hfilehe BakinSor Q8188 nypotension,
' 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 the amino acid sequence set forth in any of SEQ ID NOs: 2, 4, 6,
30 §,10,12, 14, 16, 18, 20, 22; or 24, or a fragment thereof comprising an epitope specific to
the DmMGPCR. By “epitope specific to” is meant a portion of the DmGPCR receptor that
is recognizable by an antibody that is specific for the DmGPCR , as defined in detail

bel qw). The term™" DnGPCR"I

1 E
11



to. DnGPCR It will be appreciated that extracellul ar epitopes are
particularly useful for generating and screening for antibodi es and ot her
bi ndi ng corpguyigked hat bind to receptors such as DMGPCRy 0/29P6} anot her
preferred enbodi nent, the invention provides a purified and 1solated

pol ypeptide conprising at | east one extracellular domain 15 (e.g., the
N-term nal extracellular domain or one ofét-the three extracellul ar |oops) of
DrGPCR. A purified and isol ated pol ypeptide conprising the N-term nal
extracel | ul abGIWoMfmedfembn@@ﬁtsicemmiagmhyf it aniidsolztell polypeptides edmaprisheg | S a

rom the ar ofis SaflCmRgseP eSS0 ERR SPA NG 24 o L0l o,

DnGPCR, tran sm;mmmuefmmm Tubleof beldWo THse &1ind @ci@ ¥équares wwe%ddce& Bom

connecting tragnsnenmhr.ane donai ns ofw an intracellula

connecting tP fie srauepserfmpeding D BASEQIR NOs: ésr:’m5n'bl9 é&tlépi%lé?m c
region ofs Dﬁﬁ@@%rﬁnﬂmﬁdlﬁﬂm&ﬂﬂbﬁfv@oﬁheéﬁﬁhDH(ﬂ@i?%ﬁséﬁ%eﬂﬁn% uous
portions of the native receptor. However, it wll also be ap a ed t hat

know edge of formds Eﬁw%é?@lmmfmfdb@ieﬁ amingacidcseanensss pxamplx dbblewel n
permts reCOEﬂEb&EdﬁQ;tﬁére‘éﬁd’ch 9@1@6&%%@% cell € not 25 contiguous in the
e

native protein. anot her odi ment i nvention provides purified and
i sol at ed poI ynuo&lﬁmughlﬁssmegzespmmﬁd arg@aiculer dbdsaphitasetjinatéscthOiAenfidds, or

conb et ons hAReA] el 5 3k S e S SRS o 32,

nucl eoti de sequence enc
of the i mvenDmGPCRSUCh polynlucleotldes are 30 useful for reconbinantly

expressing the r r and ectin SS|on of the receptor
incells (eg., ??W@ ﬁ% %F’&&F@@ﬁ%’&ﬂm& %i‘“’F F‘Elﬁ}')h‘}sﬁﬁ‘ll &rzation
assays. Suchgenpativgael setbbmﬂgfor ahtiodis Snd ik Bindi C%cbﬁgo&h% tHafbifd tANt | Sense
and ot her m)l ecul es or_the WO 01/31005 PCTI US -7 suppression of

the expressiGFFPHy GPGR. clhus.in agptizes preferred embedimenty the dnventionmal ; f or
0 EELT UG ST

characterized by aberrant DnCGP y exc
the defi M ti@6&- éheNmrpmxh@muu&édommpnenq Qf\ﬂmmegnxtsacelltéardwpe)afsol ated,

non- reconbl i [
pol ynucl eot| g’?t g seq uence f"é’h@ gteiggéemceh‘}é? IQ'“" mdﬂr;‘u{t'eagﬂblaer NOs:
1, 3, 5, 7, @nmn q_@mGP@R is highly preferted. Also préfercdd is @ purifiqdaand isbhatedat ur al | y

occurring ed, t hat nurre .0us_ ot her
pol ynucl eot i equeﬁ@ggﬁgx Pﬁdﬁ%{ragﬂegg&i%geg%n} the efgyp,epnet ﬁg'f’%'get he
sequence setNiamirnal extraael};xlanﬂom&i&@f DRGIQR, transntbmblane domdifls o BmGPER, 46, 18,

20, 22 r 24.d o, t he wel | -known dege ac t he, un ersal enetic
code. Thg0 uﬁﬁh" lopn gonmeciing i 5’%‘"&5& %P@Gmgﬂﬁl)l“é% %“’%ﬁ&e\ﬁﬁhﬂf’%? i de !

conpri si ng a:onnectmg transmembrane domains of DmGPCR, the C-terminal cytoplasmic region of

-1

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, whether single- or double-stranded) that comprise a nucleotide sequence encoding
the amino acid sequence of the polypeptides of the invention. Such polyriucleotides 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

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



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‘gay,llgfo(,SSEQlDNCB: 1, 3, 5, 7, 9, 11, 13, 15, pd¥usehBoeozl; Or 23
or .the non-codi ng strand conpl ementary thereto, under 15. the follow ng
hybridi zati on conditions: (a) hybridization for 16 hours at 42C in a
hybri di zati on sol uti on conprising 50% -formanide, 1% SDS, 1 M Nad, 10%
dextran sulfate; and (b) washing 2 tinmes for 30 mnutes each at 60Cin a
wash sol ut isappressiop of the expreBionf DBEPAR in SAdured@ell,r tissueg brancahigaibfodi nent |

t he i nventi,on provides v Ql.S. : Sl . ' X

I nventi on. ﬂ?ﬁ R‘/ce%li%gsgs’ ﬁg %’é‘é‘?ﬁ%ﬁ%&%"%ﬁgQ%Wﬁﬁﬁﬁéﬂﬁé&gdW
pol ynucl eotabstemt DmGRER expedskion.t Specificaliycexchdédifromulandefiniteon of her eof . I n -
preferred enpodi ts the vector [.s.an expression.vectar erein the
Dol ynuct eoPPHBMITOtRRESTthe BRItEH areentifs RPared BoR S Phioai a8 e SRSttt cot | e
conpr i sisNg of Rost ¥6llsE ASpréferrédpolinmicledide Ieas tlee sequenbe dany sequerice sat forthsef ul  for
reconbi nant._producti on of pol yi)ept i des_of the i{}vent ion. . In another
rel ated entS&QIENOs: L ﬁéﬂ"nﬁe‘ﬂt 35kl son#d s Which corsespopd to paturally, o st or ned

or transf eqbafrinSDMEPCRYeqhdndés TEWH Be)apregiatea SHay AALERY dthG pofudibstide

i nvention or vectors of the invention. st at ed above, such host cells

are usef ul seanencespxistithatialsoeneode tha DmGRCRAeying thesagrearasst fasth inapt efssing the
DGPCR bol WPl A8s, 41 301115, 14)96,981 20,30, #O40HEH Ry wilinbhigiidaY | de.

In still a rel"ated e € Invention provides a for
producig ofthenGReRalgehetipaodée.de (or fragnent thereof) conprising the- steps

o, 910N 105 oS sl R SOy ST 0

the cel | omutlestidenequenice thfteacamies dmamcilimspalypeptide; wheminstie pblymucteotide ept or ,

it wll be reciated that.. for sone applications. s rtajn )
activity a zes(ipap °é‘?°§ﬂ? %“V"?gstgF éetqurﬁe ﬁ§3°’i“h\5‘oﬁ"'¥8¥$§8@tﬁ?§%t‘g#’ cel I”
menbranes goniaIlN 13915,he, BORY,0eRs bfithe aob-eciingistand bahplementudyahieeas, inder ot her .
appl i cations ﬁ noy e cor:%I ete isplation may be preferable. In still another
enbodi nént ,the fellowing b ?PnﬂPBde‘é‘E‘san anti body that is specific for the

-DnGPCR of the i py@PblidisatioARér 186MMrs 2P 8P ih & hidridifation SEHfiGEChnplisBgSoYer =~
detail below. However, it should be enphasized that antibodies that can be
gener at ed ffommnpds, } pe§R$,ddd NaQlali0%dextrampulfpteyard y been described in the

i terature and (it e e BhedoRinl@) Lath WBPLYn & Yol SRR SBRpIAR W L N

DGPCR (e. g., Uitous existence of a simlar epltope in bot h
pol ypept i dak)% 88€, 1%188iSder ed "cross-reacti ve" anti bodi es. Such :

cross-reactive .antibodi es ,are t. anti bodi e sspecific" for _

DGPCR 2The det & ﬁ{%‘gﬁd apogiimery, s ingparion p&’rﬂfeﬁ%%&? 25“35%321.9 fc for DMGPCR or

I S Cross- r grfnudeotitieiol thaimtehtion. kSuehmectors 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 method for producing

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



receptor. i s made using any of several assays, such as Western blotting
assays, that are well 1s known in the art. For identifying cells that
express Dn(WOR1ands al so for nodul ating DnGPCR-1'i gand bi rgdigagsostsdobavi t Y,
anti bodi es that specifically bind to an extracellular epitope of the
DhGPCR are preferred. In one preferred variation, the invention provides
monocl onal antibodies. Hybridomas that pfoduce such antibodies also are
i ntended as aspects of the invention. In 20 yet another variation, the
i nvention pr Mﬁlﬁé@/ﬂaﬂmm@w merivrh audisoletingthe palypeptide drondiiz therenf tioaf Ul

for in vivo e, atndi ' 0 r riation, the . nvention
provi des a c%e Eagg{ego?eﬁipu%gi?l %‘?\sggbgﬂr%l&%%n%g ev%&f”é%f‘% °§ﬁ‘feipg’5’d#8\él,eb%erei n
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for DMGPCR. Anti.sera i.solated fro n animal is.an exenpl ary copposition,
as 25 is a clé}r?%agﬂ P}%,‘P"é’i}’ﬁﬁpﬁi@f’ﬁ En%?ﬂ "é"f#?rﬁﬁﬁwniﬁl%feg ﬁ)@@gﬁpepéﬁegwp fla that
has been ses tpeindeireas for etheeipplitations AMbictompRid istatfon nfYbepredéthble O

carrier. In still aré@%gs& related enbadi nent, the invention provides an

anti-idiotypic afty e sobediment, ghe imyention Fravides aniantibady thap sepeaific foor
DGPCR. |t i gheBthGPER@fMhetiivahtic) tAdBEL: ABHA i} tigen
bi ndi ng donai r?s 30 t hat eéan be_iﬁat@egagknﬁggﬁgﬁ%rmé%hﬁco ﬂ?e%%.t
t echni ques. Howgvard#shonld heremphasiged that mytibpdies thatodh hejgenstated ftoas palpmaptiddsy e s,

and al so may ' ' . ' ' [ t.0 toxins or
ot her pol ypegltgl é’g bfg‘l‘!%&gw%?% ds?tp‘%ﬁ F&]%%]Rtgfd H%n%%ﬁjl’ %ﬁ“%p?"aég%‘a 005
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pol ypept i desaitibatliesnsre net antjb&licshiit Brexspecifiet f@ DmMGRCR CRR: dtainimfonst i bodi es.
5 Also within,the scope ,of the_ipvent|ion are conposjtiQns conprising

pol ypept i des‘,”he‘B?}'Ia?r?ﬁ ody i sperafic g’i‘ %gfé?(ﬂﬁﬂlilégmﬁ‘mf‘%’é’e withapetherknpwat have

been for mul ajegepton it hadusihg, and of SIVEAIRESY, sublPds! West BIRitRHBlaSsaf tHiat fie-wellNE
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exanpl e, 11 heknaWpdRthesst Siopidentifying cellsithat express DifallCR andisq foymedulatingdi ng of a
DnGPCR 10 CHOMERCH-Hghnk Bid i ' : aw | ti body
specific for the DTC%‘(-:% un garenﬁighgﬁg%gﬁiﬂh\)\gﬁg%%ﬁn e%#%@é%ﬁds t he
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provide an . ingi | - @'F% Lgnal i ti.vity may
correlate with (.)%oor ﬂﬁ%?rgﬁb%‘ﬁeagﬁgﬁ%%iﬁgan 0 gs%%?}g °6’£°|“rﬁhgi“gﬁ‘?dé%9rders. The
i nventi on al Bybriomas thatpradyve stmhanfindies alsa aierintended as aspects of the invention. In

20  yet another variation, the invention provides a humanized antibody. 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 exemplary 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 themseives; and also may be reintroduced into human
antibodies, or fused to toxins or other polypeptides. Thus, in still another embodiment, the



15 a neurol ogical or psychiatric disorder conprising the step of
admnistering to a mammal in' need of such treatnent an anmount of an

anti bodyvé kHs96y ypeptide of the invention that is sufgiwi®ekede® nodul ate
i gand binding to a DhGPCR in neurons of the manmal. Manmalian honol ogs of
DnGPCR may al so be expressed in other tissues, including but not |[imted
to pancreas (and particularly pancreatﬁb Islet tissue), pituitary, skeletal
muscl e, 20 adipose tissue, liver, and thyroid. The invention also provides
assays to inventionfppovidespcnolupsptidesomprisiog & fragaumtel 2 Doy (Rsnecidic aatibadynpr i ses

t he steps of; | hito] bSth N %gffggﬁ;lﬂnﬂ% a
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measur eg di r ect Ao withirgthe stvpe ofiha thvantionlned eminpositions woahiprising palypemidesasur ed -
indirectly by several techni,qu . incl udi asuring intcacellul ar. _
si gnal i ng B?lm@e#-ﬁs ﬂbﬂ@g@‘%ﬁf‘%n&@ﬁ%ﬂﬁgﬂ?g?w@&?ﬁ?ﬁ8“§hea$1g%s in the
| evel of Dﬁﬁ?ﬁ&e‘%{igﬂﬁldcaﬂ)}ablm.e I nvention al so provides a nethod for .
identifying a nodul ator of binding _between a CR_.and a DrrGPFCR bi ndi ng
partner, conpri Eheigventionaglsaprovides mgthodsof st an S BRI S partner:
and a coMDgal o LAURHoR pifidts PEIETOR o ind BN Rali ARy HGThEROR?9002

-10 presence Int sence of a putative nodul ator conpound; (b)
det ectilng bomplising the stepiobeontactingthe GRiwithen antihedy recifiedprtie and (c)
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of decreas nCrease [ nc'ng ga(t ner and the
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in the absence..of .th ut at i dul.atar. . Walell s that
stimul ate ﬂ%@&%ﬁ@?&?&wﬁﬁ?ﬁgﬁ%&%&mﬂwgﬁﬁﬁt es or
condi tionsp ichledripgpdthological disvkders: | FhetinvantistCilssprgvides awgethed for freatinga .
bar tners. « RasuBlogiel neyItARG Ll BT R Sl AL AT 2 R edling, cooe
ant agoni st %C%ﬁﬁﬁ&eﬁ?éﬁaﬁ&ﬁmtggﬁ @ﬁib@dy-mwwm'l)tﬂepﬁdb' . of ltteer ifredneion ﬂﬁdisbly S
excessive CR signaling. A itign nodulators in general, as .
wel | as mﬂ@%@ﬂﬂ@%‘?ﬂ%@&éﬂé%ﬁﬁ?ﬁgﬁ pagurogs 8}‘&%&’@“& n di agnostic"
assays for pimhalflin3RaRf5Es of DIRGRCR hi2§also be expiedsbin oftfep tiskues, irtfudingit i on
provi des nethods for treating a dj sease or, _ﬁ?bno%rﬁ‘gil X Qondlﬁél o%d_ga/ﬁc
adgi Ini ;ster mntghmtsengp’iamreﬁt(aqdrPaH@Bl}l_ IBPa%"ER?Hf °i|"§5§ t_g’“&‘“%: ?%fd f H’a:ﬁ 15
nodul at.gs VerO. ssion of a polypepti.de selecte romthe
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group consisting o 5. 2, 4, 6, 8 10, 12, 14 16, 18 20, 22, or
24. 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 cell
membranes comprising DmGPCR 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 a2 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 features nethods for detection of a

pol ypeptide in a sanple as a diagnostic tool for diseases or disorders,
wher ei n t hewomiBfgs conprises the steps of. (a) tontacti fgddiGsaee! e with
a nucieic acid probe which hybridizes under 20 hybri di zati on assay
conditions to a nucleic acid target region of a polypeptide selected from
the group consisting of SEQ ID NOs: 2, 4106, 8, 10, 12, 14, 16, 18, 20, 22,
or 24, said probe conprising the nucl ei ¢ aci d sequence encodi ng the

pol ypept i de, Wﬁ@ﬁéﬂd@@ﬂ@ﬁmdamﬂmmmduhwpb@mmé ()] d&ttcangbmdmgces and

fragments; L of t L arget
regi on hybri ggtgfsep%tr?glﬁr?g&%gtg I on O?R’[ ﬁ%ase(ﬁg‘%ﬂﬁﬁ' BEII ment s
of the i nventompountloea tiodwatoecimponnd inoligwlof decrensdet or ﬁbamd bﬁﬁﬂfglb%tvvdaﬂ of
net abol i c di rde rheu ;lfllg‘ﬂaiﬁg é\e arth oscl er osi aut oi nunune
di sor ders, ?‘E &fesence f FBI‘%YF To#fy opat hi es,
stroke, r enabomﬁmd ﬂorb&xdn@ﬁnd&tabymﬁéﬂa&ﬁmﬁbmmafwur odegenerative

di sorders and ca 3:: ]ﬁ%ances useful for treatnent of disorders or

di seases pref era 3g paripers tha stimaulate DInGRCR activity aregiseful as agonists
assays for aﬂn&EJa‘sé’dtété‘sdi%ﬁcﬁM@%ﬁBﬂeﬁz@dﬂ ﬁakﬁa lﬂﬁGféﬁS{ggélﬁﬁ%ggé&ra

di sorder in question. Substances that nodul ate e activi

pol ypept i des et ofinsifigent petivityof e DRYERCR ligand). rDmGBCBtbln}dmgnahnetethabblbclar e
t | ted t d
"o bi tor o of PRAHREARIBAACRIMPHELSR LAY 1o BACHCK Sl ATEEIIRSCH Tho

hybri di za@i oﬂawsmlmsdlums)chmacﬂanzddéy egeesshes ]DmGPﬁ:R sr.gmﬁmndﬁ adtﬁtmﬂbﬁGP[md eic
aci d nol ecul ]Hia tr| ons nl hly
conpl enent ar é%ﬁuc elrc anm d%qtl é) Fuse. 9“1

condi ti ons prredmgnbsth)abs“aydfozaichme@‘esmhﬁhﬁlsam dS haVl ng | or 2 m smatches
out of 20 contiguous nucleotides. .Such conditions are defined supra. The

di seases for whi it AT ERGH thernvrutienproyides methads dordesating adisedsarinost i ¢
include di SgtdafalicondMnyy dauﬁﬁxaex%gash?}aﬁéat\iﬁn%wéﬁ{mﬂ%éﬁ amiahééﬁgz in

conparison to normal 10 cells. By nplification” 1s meant increase
nunbers & DRadyatesihpactiyity °§@M¢5€%ﬁﬁﬂrwp€m¢emﬁqﬁﬁ¢1ﬁpmdh¢ group Rnsistifigsfases

that coul d bgrgpIERSEY, B%’S 49! £C14,q8, fkfzé“zé'cg'zﬁ acid in a sanple
preferably |ncI ude central nervdus sysferm and netabolic diseases. The test

sanmpl es sui t abl dnpagthergenest, &ea%YGGUWQMQm&DMSth of ppalpmeptidé inwent i on
bi ol ogi cal rTLiPias aPiagndeRett 6t deadsl s lofochl i bl Mo toriaring i 1 |
vary based ostenswé (abzpatpcﬁmhmampﬂdfmtldemmm:t awid probdwhich hybridives umii ur e of the
e d- - oxed achbrlealeh 585 shndihms o RRBT st B 3ppn af e Rartrite rbadl y
adapted in ofmin lthetgnouphbﬂswhng ofSBQHDN(Dd‘I 214, 6§s,qomau4 biee18)i20, 22! &624@.&&100'
utilized. 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, theumatoid 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



20 Additional features and variations of the invention will be apparent to
those skilled in the art fromthe entirety of this application, including
the detaiyg@8Ra¢ri ption, and all such features are inpepgsndm: aspects of
the invention. Likew se, features of the invention described herein can be
re-conbined into additional enbodinments that also are intended as aspects
of the invention, irrespective of whettdr the conbination of features is
specifically 25 menti oned above as an aspect or enbodi nent of the
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erein only portions Q r r roduce e ca

means. By RS qré}uﬁl,mcrag&legﬁac ’f%fe"ﬁﬂsa Q’ﬁ‘%ﬁ%@‘ﬁ% e‘?‘p 851\’568&) %vre- fion of

the primar \esdibb® inethBdOwilival) Kus8] ALt Bssay foriaethe Asectivh réthdddndshe a regl on

is defined by a contiguous portion of the amn ac d se yen ce of {

prot ei n. Tmmm@ﬁwuﬂ%?qnsqﬁ‘m@ﬁ&W@Wﬁ’reM nugleic agf uct ur al
part of a %k&g@é @%ﬁ?m@%ﬁ m&@ﬁlfnrthbmﬁfdéaaber am(vahagfedwsﬂepﬂo%taﬁmct i on of
t he bi onol ecu mai Ns be co- extensive with regions or portions

t her eof ; d(smaphghmalpstlbl@mfbﬂvdﬂ%tb@lﬁﬂﬁeﬁtlon of a 20 biomplecule that is
di sti ncj, from 2 Aidoh &l Aflatidyl of‘ﬁiqllﬁ\)eﬁ%ﬂ@ilme apire 5 fhotd siital

region . Exanple protein donal ns i are not limted to

t he extracéhthel aalrﬁror(l theentinety.of ghisrappdication; ingluding thsrdetailed descriptionpandalh ¢ (i .
Ctermnal) u&%) ggtu?e% arevm{eﬁ&d% gspects 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,



co-extensive wth |Iike-naned regi ons of GPCRs; each of the seven
transnenbrane segnents of a GPCR and each of the |oop segnents (both
extracel | ulwoogmod ntracel | ul ar 25 | oops) connecting adj gigitsodsagys menbr ane
segnents. As used herein, the term"activity” refers to a variety of
measurabl e indicia suggesting or revealing binding, either direct or

i ndirect; affecting a response, i.e. havﬂ%g a neasurable affect in
response to some exposure or stimulus, including, for exanple, the

affinity of Xederppeniaaingthesepalmuciegtidss.hostreglistransfopmesdwvithithessrveptotsy nucl eot i de
of the 30 in ' e f f. _upstream or
dounst r eam ph op et be ilking I8 OPERTHfoas(3F B BESye By ATIARNG, Ry G
event. WO 01iselbgdmneenrificddmnGBOR methddd ofiscresning dompeinds whith nicdabite’ ant i body"
Is meant to gef canpl ete,. intact .antibodie and Fab, .Fab' , F(ab)2,
and ot her frggf@fﬁ% Q‘ftﬁ@?"e .‘“%%?‘35%‘,“ Q@mﬁﬁﬁ qggﬁ\eglgvmr%@mol g8
monocl onal asfDiM@PORS such as nurine nonocl onal anti bodies, chineric

ant i bodi es and mani zed .anti bodies. 5 As used herein, the term"bindi ng"
neans the physica ”&“séﬁgﬂ?‘?}’éla"‘?’ﬂﬁd@rﬂgﬂﬂhﬁﬁt SoqumsHt. i Mpst woglsdiape the

conpounds o magfiRgEhal WehlPbOiRiblfed & the RN BiSor iR thddrt, OWordst her eof .
Bi ndi ng i ncludes, 1 0nic, naon-ionic, Hydrogen bonds, Van der Wals,

hydr ophobi c sherifieallycdefisedcither belowrerelssiiare dmthis docement havsthe meaning pravided can
be either di b BEkd - Lok ' e effects
of anot her p{rng{i%?_dr}\ﬁeglrt %ﬁgﬁg@%‘.“k’%fé gﬁ Vlvgg% Pﬁ%lﬁ%@&g{ﬂ%&%%gﬁ ?0%? 3& Q}ots? ons
that do A&t skilled ipkhecet. ("Synthagizedivas dsrd herein dnd unfléretodd infthesart)kéfers to pr ot ei n or
conmpound but_j r | er.substantial chenmi.cal Jnternediates.
As used heref Agﬁﬁ{cﬁg&t‘% ?nodﬂ%%g’hﬁeg‘}%é%g a&ﬂ%”%@ﬁfﬁw -0t cal or

mol ecul e, i ntWhelty!gynthesized DINA sequénees arotherefoat proditded eatirely bp ehénidd maan§t €i n,
sugar, nucl eotj,de,. .qr nucl.ei I d,, and such co und. can_be natural or
synt hetic. 189apattallyj W%&W%W%P@Wp‘gﬁ’é% rRprtiqng pEthe resylting

Vat son- Cr i cKDNAS®a pfodaged by@hsikiodl nivdd. SBY thel Skt Mrdpfon®{s Mealit L pijsiahE i d

nol ecul e. As used herejn, the term"contacting” neans_ bringing together,

ei ther ditt ectoRiERsus PPRGR P@l £ Pymaty sEuTiS 9h# biomolrcplny In therasppipieinsya t o a
pol ypepti de @pioRM dehied BPS tddGgdfus pbtBion b{)ﬂi? Qr}dngr&cid-gftfﬁeﬁ&%ﬂﬁp{ﬂo&?n. Ofhe
nb u salts, solutions etc.

pol ynucl eotide can he in any nunber of fers, %
Cont act i ng i 6@ (drmaain’tip hergipdetined as miferdngity a svactumbpatefa tiomeleauldibatk er |

mcrotiter péoaﬁﬁm Kefodt 91%1: ' h a gene chip,
or the I|ike, |_cﬁ§?dc%nt_ai ndél%‘?sﬁéétnuc %t{%%og%hlg‘g%nr% eg‘%?/%’,°§‘§§‘sb’§‘3%8§‘t i de
encodi ng t heexEnaRe pithfregienswonportiensdheredt; dominsgmy disorimiomorité2 petivnefa

or var | a8t o BupAEAAE 5 f BRURAESr o v RE BB R on o By o haiogoR

. Examples of GPCR protein domains include, but are not limited to, the extraceltular

(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) comecting adjacent transmembrane segments.
As used herein, the term “activity” refers to a variety of measurable indicia
suggesting or revealing binding, either 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,



honol ogy, at the nucleotide |evel or amno acid |level, of at |east the
speci fied percentage. Honol ogous nucl eoti de sequences include those
sequencesygofidags for isofornms of proteins. Such isof orpEresHiez expressed
in.different tissues of the sanme organismas a result of, for exanple,
alternative splicing of RNA. Alternatively, isoforns can be 30 encoded by
di fferent genes. Honol ogous nucleotide4§equences I ncl ude nucl eoti de
sequences encoding for a protein of a species other than insects,

i ncl udi ng, but Astsediheicinsthe tern “antibedy” is meaghisi refgbiocomplate; intact antihogicdnces -

al so include u r t, 1y 1o J@b}éiﬁ R ldﬁﬁﬁ -14
naturally Sﬁ%ﬂalr?’l’ Fﬁbg’ %@21 #go\%érr?% |gnr§sséﬁégr?gérmt tlg’r%lgaé)tf t %&%8{3 lé%t i de
sequences amwhoflondl hntitiodies such adniudgne nogenlonahantibedies, deimesigantihodiedendt not |
however, iﬂcl ude th? ndéucl eotide sequence encoding other known GPCRs.
Honol ogous Eed 15" ?quences I nclude those am no acid sequences which
encode gonser vapk vssddigien) tiecteth “hitdihg tméanothe physicalved chemiaabintevacyipept | des -
havi ng neur opepti de bi nding and/ or signalling.activity. A honol.ogous am no
et Do R R BrBie A (RIBESA 97 peiTaes B o ODPiPdE a8 SERBABAE o ng
ot her  know dgr Bhdingahdedes idﬁ&?ﬁbﬂﬁﬂﬁd}ﬁ?d&geﬂﬁhﬂi, Vaneer Wialsf Igdropkabipl e, the

Gap program (Wsconsin Sequence Anal ysis Package, Versjon 8 for Unix,
Genet i cs Cintgrastions,ic e physical ayteragtion ihe hinding, 9a8 b eithgg direct gr ipdirect, < g t he

defaul t setti: \Qgh%%.}% ' indFchbmpéuid. Yitegy man (Adv.
Appl . Mat hf“?d“?%?’ff“ , g 2-485%%@?\%@??@@%?& ed herein bé@refere'nce'

in its 1ent binding)refersgo interactions thatido natéake plage thraugh ar dup tofbreffactofanpthenp| ecul e
refers to a_nucl ej | l”;l,@%c sﬁ%@n' emk3$i : ved from
its nativeP ?)PP%%"%“E‘%%&]E&%@%%&S 0 |so@é1rte n&% C acllnlg&?rlog?lé%%})es '

i ncl ude, but - ar Asmedd Herein, tthectenn “‘conpoundyimeans arfyidentifiable chengicdorcont ai ned i n
a vector, reconbi hant,. nol.ecul £s maint al ned_ | e host
el T part PR oBing: o APURPSS, A B, piaad prolh o fiEodgs
syn;_hfe_tic %@éic%_mlsmtﬂoﬁ@oud&&d aubedathml_aiiyntheﬁte terms " rr})dtjl at es"” ]9][ .
"nodi fi es"- neans an j.ncr.ease or.decrease ,jn.the unt,.. .qual i or effec
of a paticul ar Aﬁé‘??‘b?ef?“iﬁetﬁ%t%’i“mle%?% rﬁ%’,%ﬁg%nn%ﬁ?%@s?p o |
't'10| i gonu]E::c ;gg@v&eéﬁ:ﬁudl?‘%ieéﬁxﬁlsdbg‘an%aeic%igeﬁoléduééx_ed nucl Ieot i de r.eﬁi dues. whi ch.

as a sufficient nunper of baseg to he used jn a po rase chajn reaction
(PCR). Thi's shos usehsesip.dh Emp cqutperng Wﬂ@ﬂ%ﬂéﬁ%ﬁa’ﬁfﬁﬁﬁ% or - cDNA
sequence %_&:@,%ﬁﬂkﬁ&dﬂ#@lphweal ﬁ&gf&mAw a%bN}KﬁéptﬁGbr phlgniiREaS6ANeS an

or

identical, simlar_or conplementary DN NA in a parficular cell or
tissue. O iigxsntien- cBreinebpentisioor palynicicotids eandidn gy IMYQROSBHITER ElShavi ng at
| east 0“‘30%80%4@‘}- e@adln%ggg HRFAAES FSFRMMMAS, AR thSmpPdMEE B h Béker, Pref er abl y

about 15t eot . They are chemcal |y synthesized and nmay be
used as pr ahiesstiter 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,




As. used .herein, the term"probe" refers to nucleic acid sequences of
variable length, preferably between at | east about 10 and as nmany as about
6, 000 nucl epbiofis@es 30 depending on use. They are used in gdhfystfdofgpt | On of

i dentical, simlar, or conplenentary nucleic acid sequences. Longer |ength
probes are usually obtained froma natural or reconbinant source, are

hi ghly specific and much sl ower to hybri-##ze than oligoners. WO 01/31005
PCTI USOQ' 29002 -15 They may be single- or double-stranded and carefully
desi gned to haturally peairirigallelc vaniath@r and mptations of el runleotidesequeseds asteforth or

ELI SA-li ke t ol,a0i .m "pre ting',refers ecreasjng the
probabi ity ﬁ??g@ ﬁ‘;}g’é‘fﬁ%’;&gﬁn‘%‘ﬁ%@%? E‘Enggg?e’*&g%?‘%%’&’&}?i@ﬁﬁ}&% oS di ti on.
5 The term " sequerice encodingfoties kiowrhGPCRY Homidlegoap ainoacidséprhcea iféhae | east
partially alleviating,or abro%g]tlc' n ?n abnorpal condjtion ip the organi sm
The t er m ¢ hIPSS TP acHd Feaugices Whjch Fakofle cansaVETYR AT A6H4 SybSIEAons,26 el
factors causpsg\shlypeptides Rivindaburdpeptide HikingdRARF SBhakdiiility? A h&?&tiﬁ&ﬂpeut I C
effect relieves to _some extent one or nore of the synptions of the abnormal
condi ti on. | AmingEeid spquendeglopsrothomsyereineluds the aming aeid sequenesrancadingothera

e pout | © BSSAESROR BSCH OB L 1 6 CORRAT G,

increase in the proliferation, grow
i nhi bi tion ((WisconsingYegudnae;Analysis Baskageg ersibn 8 dorl Undx LFdngtiqgsJonmputer Grdupon of

degener ati onyg . L.evi t ext. r,ore of the synptons
associ at ed WUP{?g%Steﬁg%%\éirl?}% ’18%% It h?éu%khe ?ée}%ulpsgﬁ}%ﬁé’flwa‘ 'fsﬁsem?unct I on of

t he af f ed¢ edalgonithinatf Smith@hd Bakdmman GaivpAppiclatic 1981s 2 4821489, Wibick{sf i cacy

agai nst abnoy mal rc%acgi t 3{)1{5 éan be ‘%dent i ; i ed as described herein. The term
“abnor mal col§P PP PERIYIFEFREE PAREMHMER)i n the cells or tissues of an

organi smthat devAsiisedhdreia)thé tegmMisoRfcdBhucieid wid Molsculdrefdifdo AMBRR M AN

abnormal condj ti o(rbﬁgn kﬁgﬁt e bo cell proliferation, cell differentiation,
cel | signal |¥1Ht?_,°“16 1oF RN that hag beenpemameroirara its Basivaenyimmenly Fxpmples ncl ude
obesity, di abmbdiRedABRYd mmae&léqﬁau&?b&g:e{ﬂ liffibd ?:g@dlﬁﬁiﬂérh A and

irregularities in glucose uptake and netabolism and fatty aci upt ake and
net abol | &n  MplseHesontained ing vrctor.aeeombinantcDINAimaglennles mabitaivesl inancer s such as

vascul ogencel U Raol o8 DAARY B BRI gt LRAGC BB rfen, apy

i nfl ammat i onsynihstioBNArord®NAlimplegwlesat i ati on condi ti ons i nclude, but are not

limted to, neur .atd | Sw OW.: nd healing rates, and
sl ow tissue graf t‘%ﬂ% Eeaiﬁl’ir%é/&rng% glgdq%%eﬁo?ﬁgpwmg%ﬁﬁﬂq%ﬁe?fdﬁﬂ]e ons
i ncl ude, butindhesamant, huality, edefifet ofwpatticular aétivity di protetter s i nvol vi ng excess

neurotr m r L VItV . .
eurotragsmtte ﬂ%tsé&/ l'letré{n, 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 reaction
(PCR). This short sequence is based on (or designed from) a genomic or cONA 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 identical, 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.



30 Abnormal cell survival conditions may also relate to conditions i.n which
programmed cell death (apoptosis) pathways are activated or abrogated. A
nunber ofwde/Pbes31005 PCT/ USOOQ 29002 -16 protein ki naspSr/gsee20soci at ed
wi th the apoptosis pathways. Aberrations in the function of any one of the
protein kinases could lead to cell irmgrtality or premature cell death. The
term"adm nistering” relates to a netht d" of I'ncorporating a conpound into
cells or tissues of _an or%gni sm The abnornal  condjtion can_be prevented or

treated whdhey may besingle of dgpble-szanded ansk carefully ffegigned tohavs specificithinPGRae
organi sm °B¥%ﬁ§g§nﬁnb}£@b9££?&lﬁﬁsA§&Ek&hﬁdb td. ng outside the organism

i
can be maintained or grown in cell culture dishes. For cells harbored
wi t hi n t he or gafiheterm fpreyentingHiefess fogleersasing theprobabilify that an exganismst er

conpounds, c%x{%k&%kﬁ&eﬁﬂé%gﬁoéx%l%ﬁcﬁgo o) oral, parenteral, dermal,

I nj ection, aer 0so ations. For cells outside of the organism
mul ti pl & techni Thetms Xiredting'hrefdnetodaving o tierapeultic ¢ffest and at leastpartiglyinds,
i ncl udi ng % ut not limted t roi niectiaon techniques,

cell m. .
t ransf or ma %’ﬁat?‘gcf’ﬁﬁl?raﬁaé@g&ﬂgg%oﬂ’?lic@&’f’%’b'ﬂn 4 EE ™ M6 abnormal condition
can al so be pr e¥hevenifl “therabérictetfdetdyefersito the ihibitionppractivation fictots ¢ansiag gr oup of -
cells having an_aberration in a si.gnal,k transductjon pathway to an
or gani sm . PHETBITHOEE e SHATRALOBITER A MEGRBUHA RIS bRGA N CHEFHIEL T can
then be 1s opieid sFiessymphsins s fdie ibhoinas cotiditfonl dteferancd®s!te trektient 4fabbi t |
gui nea pig or goat, nore preferably a nmonkey or ape, and nost preferably a

human. 1By abngsmpkqopditipes a therapeuticitert can referda speiorfnemsof thedellowiped® aNA in" a
cell co ] s B " tbdr&iihtioh o -ioby i ited RNA can
e e o Sicfdsd e G Rrioh bty arf6 dlfer Rt Hr s ) HIEGRIR (1D .

sence O in .c.el S, since in sonme nor mal” cells
there is nelowirgor stopping}ef asH dedth;Kp)inhibition of degengratinn; (direliswing 4o samerasal.

| evel of expressi ' < . [0 ion is the
dot ot  on Shefiobe bl dryflc sylfns Qi) IERE BRGR colod b’ P11 " ° L 05
| evel . As eslemcing thei fanctionhef fheraffected papulatigeof celiy. b€ondparatls demanstratingi ons” or
"stringent ondi ti " ref . By Which. a probe, priner,
or ol ig nu f‘@&ﬂ%"&f‘?‘%"“‘%gﬁ@%‘?ﬂ?‘é?%ﬁt‘%én@@%‘éﬁgggg‘%‘e‘ﬁce’," but to no

ot her sequencesThé&teth fasotmal@ontditionynefesnte a fiegtieonindhelelis oritsshesaofdnwi | | -be
different in different. circunstances. . Longer uences , hybridize .
speci fi cal PW“&F“%E@}?&Y“F@#B@&E?W%@?I @‘3@3&1‘1@5 ﬁ%sﬂlgém%(%ﬁ%lt ions are
sel ected icondioridanwélateto tedlpolifefation, cHiediffershtiztion) el Itsighglling) oticed Tm) for the
speci fic sequence, at, a gefi ed ionic str nggsl. aqd gnH. The, Tin is, the

t enper at ur Suviyahohn ghnormal sopgifionmay dlstigeiyde abesity, digheric complications sych as
concentypat irdinhl degendpition, AfdRreuldriiRs Y HRBe 614K MABEEaBNsnb, Andl Rty abidr get

sequence hybridize to t}'ue target sequence at equilibrium Since the target
sequences uptake gdqastabqlismor esent in excess, at Tm 50% of the probes are

occupi ed at equislhéinat 81t 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, slow 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 number of



WO 01/ 31005 PCTI USOQO 29002 -17 Typically, stringent conditions wll be
those in which the salt concentration is less than about 1.0 M sodiumi on,

typically abowis@001 to 1.0 M sodiumion (or other salts)pcdiusidhoogz O to 8.3
and the tenperature is at |east about 30C for short probes, priners or

ol i gonucl eotides (e.g. 10 to 50 nucl eoti gs) and at | east about 60C for

| onger probes, 5 prinmers or oligonucl eottdes. Stringent conditions may al so
be achieved with the addition _of_ destabilizing agents, such as formam de.

The ami no acP@tLREReE 8% W&aﬁﬂé‘g@m"eﬂﬁl’tﬁdﬁ pribigsn dbemations indhs fuartiancafi on,
from left tanysmhifthePiStemKitaGes@Btld T2 RPN iﬂﬁﬂ&'ﬂ%ty%[’ ﬁreﬂxgglr@éeﬁqﬁ%.e din the

sequence. The " nucl eoti de sequences are presented by single strand only, in
the 5 to 3' direthetom “sdmivistedng” relates to arhethad oflicorporating e sompabmdiiitno aci ds
are represen | st GROTER J.he UPAC- | | ochem cal
Nonencl at ur ek%gr?.?nﬂgsg?%%ftm& %i qgm nogggiogés@&%lycaf‘h?%‘?v‘r’ Bt ‘3&?"‘“"&8’?@’.‘
Genoni c DNA e celisoritissues of the oxganipm iexistswithivethe orgasism or oglsklg of Bg bpanital 2
pol ypeptide @f..the . .inventign and.is also jntended to.inc)Jude allelic
variants thergsyoxisfips P‘éts’fga\ﬁ%@f“ﬁm&ﬁﬁt? g‘?’&@&“ﬁl‘?&ﬁ’?@dﬁ‘ °?ﬂefﬂ‘$“”§éi‘r’@§§~ Begnoni ¢
DNA i s transcslls hatored withiNAe bigamiss talyIechhiqaés exRER tBOarPRAdMnidR € splicing
events wherein intgon ﬁ]ip.e. non-codi ng regions) of the transcripts are
renoved, or STHRILLHTS ing.(bybat m%#é@rqrﬂtgﬂfm% deamal injactipn, @adjagsgsol
al ternative W%h&”&rc%&%&i%%%nﬁﬁﬁlﬁé&e&@idu@%kn @Eaﬁ“ui ferent-
ol ypepti de

RNA sequences, but still encode a Eml_y , are referred to in
the art 3% syinigisteytieicampeundsinolinding (Autaotlimited-togicalymictoinjection techmiquesSpl i ce

variants commmt%;qﬁgsinﬁ\é%gtgm &efore are encoded by the sane

ori ginal genom c DNA sequences but arise"tfromdistinct nRNA transcripts.
Allelic variants Eheabnartial ¢oaditibo ransalwfbeprevichted drytpsated by admindstieinga, t he

nodi fi cati-on | o Leconbi natd on..duri ng chronpsqonal seqgregation
or. exposur e@%@ﬁ% @n@cﬁﬁsﬁ?ﬁgamgb%ag@ vs Q‘fﬂ"ﬁ%‘?ﬁ?‘m 1y t@@fe| j ¢
var i an;[j s, | iétganiﬁxh.dTh?/TfkcgﬁhéminiSZ&ingraepmpéuﬂdm!oy%aﬁi?sﬁﬂ_hﬁdti%fﬁ caf@eepses (as
oppose non-.pat ur, OCCUIT | ari ants whi arise fromin vitro

nani pul aﬁfor&f’n‘%ﬁ%{:’iﬁ\‘i@?ﬁaflﬁw 1&?@%@@@?@%@%& WW&P‘E%’%@PW& t hr ough
reverse tropeftabid onked ofipeRiNd Nkt prefsdbBod n@mencodi ng DGPCR

(conventionally fol]l O\Aﬁg by , second strand synthesis of a conplenentary
strand to provi dP¥a *H@lfration? it isTacaat inpregsed punbers ;o fBNA 06 BNBND aselluence
encodi ng a [xtApeidd RathHRaRAL i, I“AnpbEik » ] f , 3, 5, 7,
9, 11, 13, 15, 17, 19, 21, or. 2%_@A %d?ig%'eéégte R&&@e‘@ﬁ%@ﬁ?ﬁ*@? _
conpri ses a Riewapeof RNA ingells, sisceinspae npromaboslls there i eo basshéxprassiomoffRNA!l ecul e
(the "nogy WahQiePddifinal &/ abhel] %vglgo(}%res'sﬂoﬁ 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.
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t herapeutic
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 a DmGPCR polypeptide is set out in any of
SEQIDNGOs: 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-
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WO 01/ 31005 PCI/ USQO/ u nashi for 30
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Northern hybridization, and polymerase chain reaction (PCR). Examples of related

polynucleotides include genomic sequences, including allelic variants, as well as

polynucleotides encoding polypeptides homologous to DmGPCR and structurally related
polypeptides sharing one or more biological, immunological, and/or physical properties of

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

30 promoters, 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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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 SEQID 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 NaCl, 10%
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and mce) are useful as nodels for studying the in o
bearing the construct. Expression construcfs may also include sequences that facilitate,

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 infroducing DNA into the host cell that are well known and
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sequence of the prese I nvention facilitates the engi neering of zinc

finger protpeimit osjnetsiase, expression of endosenansPmGRER. ralls cemsbamgodifiedhke.gsyhods
such as a qomai nal i on of. StEE M R1RAREHLed expression by replacing,in whole o in

part, the naturally occurring DmGPCR promoter with all or part of a heterologous

J)

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



nodel i ng and screeni ng of phage display libraries (Segal et al., Proc.
Nat|l. Acad. Sci. (USA) 96:2758-2763 (1999); Liu et aL, Proc. Natl. Acad.
Sci . (USA) ; 5530 (1997); Geisman et al., Scienc : - 661
(1997) ; Cho‘géé’t%gﬁs, J. Mol. Biol. 273:525- 532 (1997)). Eﬁ@%@é"’finger
domai n usual ly recogni zes three or nore base pairs. Since 15 a recognition
sequence of 18 base pairs is generally s@2ficient in length to render it
uni que in any known genone, a zinc finger protein consisting of 6 tandem
repeats of ztothe DorGRCR codingsequednes, ampkfidation 6fthemarkecDNAYi stan@ird ¥elb@iona

particul ar seqyence (.Segal et.. alL) The rtificial zinc finger repeats,
desi gned basﬂﬁaﬂﬁsﬁﬁ’&g cg—%&%ﬁeﬁgo@é@ﬁp& ."L"Smgé?,‘l“%ﬂ he efllsy epr essi on
domai ns to pr ondtEheDNARGIASSInfRFHTIOR pRovided D HEY prédehtinfintidh alto Aikes

Al ternatively, the zinc finger domains can bé fused to the TATA box-bi ndi ng
factor (TBP) Possiblathe developmentds g+ hyhesrolpgank escombightion aslknosk-out istsategiess i nger

et ossor o (KRt ScEAETYRIZM 1208 e85 oL Eibils (Rl GibutGsiisiofd 1 oo)

Such pr ot ei nPmMGHGR exthgtediptiessc varians of PGPSR Rieh aimals (bspeddallytsndallt y  f or

nodul ati ng %Fﬁéﬁﬁgﬁ ' ' | . npvel tr.anscri.ption.f.actor. can be
25. delivere 0 e tar 3%‘?‘%32%%4%@5’ régﬁlscpg%r?}lﬁegiﬂ@gﬁlgg?lgto{g&gmg ¥PBr ess

t he transcri pve astivities bHDmGPREnd trvdutatoys of BIMGPERI nt r oduci ng t he protein.
Engi neered zinc desi t o pbi nd RNA sequences

finger .prot.ein an al so be ned
for use in theraﬁé@‘?mgﬁ‘?ﬂé?l?@ﬁﬁﬂvmwa&%ﬂegﬁ S’“B?l“t’él&’(‘c”tmi c RNA
net hods (vt Gatdgnéde agdl hybrRlifdo pb@ﬁdcleoﬁm@ncoaidf-%m. £61-Wngth-a88 #8ghdR97)
Wi et alL, Proc. Natl . Acad,, Sci. (USA)_92:344-348 (1995)). The present

i nventi on 30%oTRsaRobAuEieotides ars grovisted. (Erapmisnt agtissntermalecules of thednvetionact or s

based on t hejgRAS(PRAsLANGE speéifit ¢cO¥AA 4 I l.zed zinc
finger protei ns?ﬁlﬁat are usspgflul_ (])r mdul%@%ﬁéﬁ?ﬁ%%gcg 29002
- 24 DnGPCR edgtaraingd by spqpenesl comprrisgn pfANSrencoding PmGRER) to BN encgding ofher

conpl ement i 4 ' ?E gnié Y i des purified
and isol at edla%aw#ﬁ????lég' @%%%@Bﬁ%’%‘gﬂéﬁg& e yﬁgn‘%gﬁénucl eoti de of
t he inveilt i opelyrRelsetides) can be déducedstirongh use5f BryGRbECly available seqiencealapbasej ng t he
amno acid s t ' of . ID NOs: 2. 4, 6, 8,,10, 12,

T 16, 6" SRS g SHoplenlelly ¥ igpTe Seuvenst Bimpafiton rperimt | ABREL { na
have at | easitleflifiatitn dfétrsdesifdddequehces) isvlation IR Bagtedestlictivaidigbion ot | east 80%
at | east 75% | east. 70% | east Q5% at | east , 60% ,at | east 55% or at
st 200 | CTRTES I8 Ak 6Fibe Bt BOPHE S BB Srastion B MALKBIVAD | he

i nvention. Riéaetdn Rperfomed. dARESHNSY Woynutidstidel b pattichidrly fiReglot 0 t he

preferred polypeptide of the invention is defined_herelin as the percentage

of ami noz"aci"ag'ii sgion of [GRGR, By thesecells exparssias DmEPGR mRMNfent i cal with

the residues in tﬁhﬁis&%ﬁ?ﬁ?eié&ﬁdﬁ?&&rﬂ £ to 20/ba e BDHROR IS RS d

I ntroduci ng gaps, _if_necessary, 10 ach?f eve the&Erbaxi rrlgm feipRble OF
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 mcleic acid binds to the DmGPCR target nucleotide sequence in

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.



percent sequence identity, and not considering any conservative
substitutions as part of the is sequence identity. Percent sequence

" honol 0g9Y%wo\Wikides ESPECt to the preferred pol ypeptide opct/igGookbapgnti on is
def i ned her el n as the percentage of am no acid residues In the candi date

sequence t.hat are identical with the residues in the Dn3PCR sequence after
aligning the sequences and introduci n3gaps, if necessary, to achieve the
maxi num percent sequence identity, and al so considering any conservative
substitutions aa‘hthtGRﬁRiﬁeemmmgmmthé)piemmiﬁvem:onlfmhmethxsqtatgnofper cent

honol ogy is calcul ate S t am no. acid .res smthe
smal | er  of HPV\T@ “%é"ﬁﬁr}@kfg%‘{'ﬁ%g #‘E‘ﬁ‘%’&m’ﬁw i, pativs © f& residue in’
t he Sequen%&nma BSH G BradsEstmed oL Rarisfidfed $AMDMGPER poligidledtidesd. Obrani no aci ds
may be i ntroduced to naxim ze al i gnpent (19%9 ff, in Atlas_of Protein

Sequence afsample.fhe Gys;Higgingmgerprofginsg whic ViagheirAina finger Research -
Foundat i;on dom@E {9 Q& B&n shdvn to(bte%%hable oG RER éMafigbs/i®it fall tdther €f er ence) .
e

Pol ypepti des I nvention may be isolated fromnatural cell sources or

may be chemogmhmyogglffpnmeqmseSaffbeqsm@wémny PRI PIRtEns FPOgEO Mhi nant

Cel T 15 otp it st 5h HER alt) ack W SRUERLPmalti, ) sl Bl 0

(e.g., glygeneyswitchesto quulatmgenoﬂ;présslpndewhdgmf(ﬂlqmm DmGPCRtgrgets may:

peT] Usoo! 2998mee g eREay Sy ARl BE pleficktng A IR BP0 coi%&t‘éﬁlgﬁﬁ

non- gt[ VIgOS yl_}xﬁchetirgev Edttiaem‘é uflﬁgﬁim meﬂaydxmubh ahascombmaanﬂn oﬁstmdtubq‘bashé
i nvention.  The.invention a var | a
pol ypept i d&edelipg gis %ﬂf&agﬁéé? l?fﬁ"??a( ?%%‘flaﬁé’ ]tﬁ%g)ﬁc?g% Stherein one

or. nore agyuga) %Qwsmgmxilﬁml mnmamm(amm msosssequence

I t be | t t th
iy b posi(PmdarelimEnFials Aeisraran s s phao8D: Che BebrkMelib TEsry "
sequence. |s38 %t §9'75)” Hacl/ Ahd Blied dithiih uafdy técopatestnss slufisre BhseYalrleSingé DOt h

termni can ncl ude, for exanple, fusion g{OtEI ns. and proteins including
amino aGi d atrawmonsm@ of |1 baseprisnis eaparalivtsutficicat indengthiorerdes # upigust i des -
uher ei n_ongy ghy FRiA rbfeit (HESindlof 6 MR rifeal oPHRE GReas| d
sequence, q Q‘E %ﬁ%’g?&g‘ﬂ %ﬁve fragrren%t th ereofﬂaVarlantQB%roducts
of the |nvemulcbhe expscted h@hﬂﬂespeatﬁsmefqmmlpr spauance (Segalet al) BhesPCR

d dd I
B ot or mafeif 2tk Bheed: Afifne GRLFRE BRCACR teteﬁﬁtjcs %ﬁz n;‘y;BEa
derived fr ctiddionontepesssipn daneims to pronmais o supprgsiOm rexpuggséory @44 ehadd t hat .
are Nolyg delitd Tl ind 3ink Bl apfiRhl Viithel AiOlS R AT A bd-Bhiin] TactPTEBER

product’é’ Wi oni'ne resi
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 et 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



at.position -1 (Met'' DnGPCR) are contenplated, as are variants with
additional nethionine and |ysine residues at positions -2 and -1(Mef2-Lys
t- DGPCR) . wemniambs of DnGPCR with additional Met, Met- W*Mﬁo&esi dues
(or one or nore basic residues in 20 general) are particularly useful for
enhanced reconbi nant protein production in bacterial host cells. The

i nvention al so enbraces DnGPCR vari ants Ré4vi ng additional amno acid

resi dues which result fromuse of specific expression systens. For exanple,
use of commPMRGRER gxmression imheells a@avwrgrmsfamedgwhwge@ﬁasgmpbmminglmqst i de
as part of agga. thi one-S-transferase (GST) fusion product provides the
desired pol ypeptide having an additional glycine residue at position -1
after cl eavage of ThéiavéEon slooprowides purifiedrandisolated mamedli@pDNGROR de. Vari ant s

whi ch result _from.expressi,on in other. vector syste ar.e | so,,

cont enpl at ed?ol&ﬂ?ggﬁegﬁ%q%d ﬁ?ngﬂl °ff°ﬁt‘§6°f [hﬁfnﬁﬁ‘émf‘u e ﬂﬁrpfﬁagf‘?ﬁlés&herei n the

N0t her pol yRepts der Tnanat por - sapert e Tvent T on or ov s de) Seron.

anot her pol ypepti gde. er pect, e invention provides deletion

variants V\heﬁ’e‘ﬁﬁ’gﬁ@’g}@m&e&’gpﬂ 0% d residues in a DMGPCR pol ypepti de

are renoved. Del erﬁaam&w&eﬁ:&&%sﬁ@m&%ﬁ%@@%@@%éém%%% - 26
al o

one or both term ni of the DnGPCR Pol ypéptide, or wth renov one ‘or

more non- t ekaft$aY6, alieash8 Yo alileas S0 %uatdeast 7pablemst 70% atdsasib5%a ot keast s
therefore, i ggi, % % i@dntif &Eﬁ? L8R rred DSivi i on
al so enbr aceg@{)’o geggtlpdtsi/déerr %g% ggﬁtlgéngpt e g‘g%@g ctg%géeér ou P ‘ﬁ”%%s‘g&fof SEQ
| D NOs: 204, tegnveotiamr Perreatauminn &dd stauence “identityTorith naspetido thequefereéd mai nt ai n

bi ol ogi cal L . b o] 0Nt L1 ul i gnali :
mundl ogi caf it fREn s MR RBR Rk Y G F S enta Bt SR Ru llben 1 ng
| east 5, 10, theSandidate 2Gyenddthatie idemticdDwitlcthe seaitiuts i eheIWnGPCRGegiRned afepy Of

t he pol ypeptides described herein.are conprehended by, the invention.
Preferred polSRIts gb“%‘?"&@%’ﬂ@ g’“&f‘%‘?%?p%ﬁﬁeﬁﬁﬁ% tﬁ?é‘b‘?ﬁ“i‘%“’ﬂﬁf’ﬁ‘ue to, or

10 specific percent E3qERICRidRALy) dndl nat do_ﬁhi'déﬁnfgl’ﬁY SoHR6ry REve REBSHhAIGHs as'PaR QFRRL S Of
the invention having.the desired biol ogi cal and imunol ogi cal Propertles
‘%ﬂ?f‘yo

can be plEpafqpenss? eIPENE SCApERCR o " withgeapedt teithe praterrrd pplypertidei ced

in the art. éftheinvedtiod et RIAE Herit ' s lifghti on
vari ants of DnGPCR tlf))ol }é{)ept | des. 54Sttl}ebgt i tudtk}égg%/ggfgﬁ?%iﬁﬁsanﬁ%&%@é%
i

pol ypept i dessedpracethat e iepticalwitly thg gesitnes in3hePMEFPLRsequenes after alighingRioR
pol ypepti de ncE Y Sfrodiidn k aéﬁ’% |]év : LY 8l eS . ln one
aspect, the %ﬁ stitut ?tgl}ls aréega?o’ﬁglg%va 'Ctg%%l&{?a u’#%x; mvég&éﬁfseg%egce
i nvent i on eniderttnsnd alse considering any corservatiee sabstitutionsaspartod theabiuece
Conser vag veldelﬁﬂgstitutions for this purpose may be defined as set out in
Tables 1, 2, or bel ow.

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).

Polypeptidqs 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., glycosylai:ion, truncation, lipidation, and
phosphorylation) as may be needed to confer optimal biological activity on recombinant



Vari ant pol ypeptides include those wherein conservative substitutions have
been 20 introduced by nodification of polynucl eotides encodi ng

pol ypept i\We91/8f00d he i nvention. Am no acids can be cl asp¢figswnsmgording to
physi cal properties and contribution to secondary and tertiary protein
structure. A conservative substitution is recognized in the art as a
substitution of one anmino acid for ano®fer anino acid that has sinilar
properties. Exenplary conservative substitutions are set out in Table 1

(from WO 9%xrmessie8 prosiugis of the imentiem Glyrasadatedandmonglycosidated forms eRo6/ 02197,
filed 9/61 hk | gk 20 Conservative Substitutions I

S| DE CHAI @M%@%‘P@ﬁ%@yﬁ%b@ﬁfp “ggl c WD 01/31005 PCT/ US00/ 29002
-27 Non-pol ar GRE inVérnition Risb ambracesnariantdercanaleg) PmGBCRpalypeptideshinered D E KR
Aromatic HF WY. Gher N Ate Lvel e YA 1. no aci ds can

be groupedexaaénlﬁﬁéwgdaﬁl'\?\q?{gﬁmoﬁﬁ%?, erf'geégﬁg%%g?a{rdyi,% égéé%giuﬁgition;”mrt'h :
Publ i sher s supplenenty DiGPCR Ao, acidequibnce/ Jinsertivas may be Idcated ateitherr both A
i nmedi ately below. 5 Tagble 2 .Conservati,ye .Substitutio CHAI' N 10
CHARACTERI éﬂn@lﬂ OARELL9T f‘?@é’&%?&?%?“"?ﬁ?ﬁ%‘ﬁﬁgﬁﬁ Feeions °£§’FH%?H§¢£§‘R“P | VP

B. Aromati geid 5ifubnceShseHionaloAtakts with additiorlal reBidnstau kitlive or Koth tdpathdeged- pol ar.

include, for example, fusion proteins and proteins including amino acid tags or labels.

Insertion variants include DmGPCR 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 of a

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



A.. Hydraxyl: STY B. Amides: NQ C Sulthydryl: C D. Borderline: G _
Positively Charged (Basic): KR H Negatively Charged (Acidic): D E As still

anot her al twongsiosyse, exenplary conservative substituti onpcaf@oRhg0Ut N
Table3, below. 15 20 Table 3 Conservative Substitutions I'll O'iginal

Exempl ary Substitution Residue Ala (A) Val, Leu, Ile 1 i ~i WO 01/31005
PCT/ 1JS00/ 29002 -28 Arg (R) Lys, dn, A3r Asn (N) An, His, Lys, Arg Asp
(D Au Cys (O Ser G'n'(% Asn Qu (E) Asp Hs (H Asn, On, Lys, Arg
lie (1) Leu, onegr bofittermini of theriPmGPCRaolypeptide) ag withaemowat of ontloa moRbmon-Lys ( K)

A0 G e o i ot Rkt S S T (7
(V) lle, Leufragieents aiedmBPERIpolyphptided be understood that the definition of
pol ypept i des of t'Phe(a 1|mrr]e\{1 Qltl ial(sgrc')1 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, 15, 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 variants 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 alternative
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.

Table 1
30 Conservative Substitutions I

SIDE CHAIN
CHARACTERISTIC AMINO ACID
Aliphatic




i ntended to include pol ypeptides bearing nodifications other than
insertion, deletion, or substitution of am no acid residues. By way of
exanpl e, wbeysdees fications may be 5 coval ent in nature, péfrgsdorsdopide for
exanpl e, chem cal bonding with polyners, |ipids, other organic, and

i norgani c noi eties. Such derivatives ma); be prepared to increase
circulating half-life of a pol ypept| or may be designed to inprove the
targeting capacity of the polypeptide for desired cells, tissues, or
organs. Similarly, the invenNonmokurther enbraces DnGPCRHBI ypeptides that
have been covalently nodified to include one or nore wat éL MO sol ubl e

pol ymer attachnents such as [Rolayetihbarged gl ycol, pol yox§8thM ene gl ycol, or
pol ypropyl ene glycol. Variants that display |i gand bi ndi g Qor operties of
nati ve DMEGPCR and are expr ePolm-atargedgher | evel s, as welDEas variants that
provide for constitutively active receptors, are particK® |y useful in
assays of the invention; Alsnatiari ants are al so useful i HFWWvi di ng
cellular, tissue and ani ngthefrodel s of di seases/conditi oNQDIBracterized by
15 aberrant DnmGPCR activity. In a related enbodi ment, the present invention

provi des campntibd %ns%wmwamﬂsmmahfve%@e&Wﬁb@empéhnxdgerI nventi on.

Preferred conpositions conprise, in addition to the de of the

i nventi on, @msmmﬁwa\%@bl’aﬁﬁbﬂ&méNYsN%ﬂWé),ma? dhasseki c) WO
01/ 31005 P o] Quid, semisolid, or solid diluent that :
serves as g‘{)#ﬁ?’ﬁ{g%é%ca? ?/ hl cle, excipient, or nedium Any diluent
known is the art may be used. Exenplary diluents include, but are not
limted to, water, saline solutions, ,10% §xyet hyl ene sorbitan nonol aur at e,

magnesi um stearate nmet hyl - ﬁ@/} zoate, talc, alginates,
starches, |actose, sucrose, %&%’%@‘y b | gfﬁ manni tol, glycerol,

~cal cium phosphat e, m ner aIS hl cocoa but ter. Variants that display
l'i gand bi nding properti %TG:‘ "b cexpressed at hi gher
| evel s,%as wel| as vari de fo TS, tively active

receptors, are particul arNgn-pelaf(@ydrophobindays of the inventi on; the variants
are also useful in assays @&f Alipbaticnventi on a@Ad-¥WPprovi di ng cel l ul ar,

ti ssue and ani mal nodel s oB. Aromaticseases/ conBiWi ons characterized by
aberrant DnGPCR activity. U Sklferreniaiong:edgeMof the nucl eoti de sequence

i nformati on di scl osed in tBeBopdedinent i nventGon, one skilled in the art can
identify and obtai n nucl eUh¢hedegedpalaences whi ch encode DnfGPCRs from

different sources (i.e., dAf HBeoxyl:ti sSsues o8 T fferent organi sms) through .

a variety of neans wel|l knBwWAniidest he skill edNaQti san and as di scl osed by,
for 15 exanpl e, Sanbrook eg. Sulfaydribl ecul ar €l oning: a | aboratory nanual ",
Second Edition, Cold Spri pg Bdadedide: Press, CGal d Spring Harbor, NY (1989),
whi ch is incorporated herpésiiveljyCHaefed(Bisi€): i KRHs entirety. For exanple,
DNA that encodes DnGPCR nRygdifel9 Chaigb®dAdidiceDIEEeni ng of

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

15

20 Table 3
' Conservative Substitutions ITI

Original Exemplary Substitution
Residue

Ala(A) Val, Leu, lle

e



MRNA, cDNA, or genomic DNA with oligonucl eotide probes generated fromthe
20 DnGPCR gene sequence information provided herein. Probes may be | abel ed
with a detwolbabless group, such as a fluorescent group, bR6i2 ve atom
or a chem | uninescent group in accordance with procedur es nown to the
skilled artisan and used in conventional hybridization assays, as

descri bed by, for exanple, Sanbrook et aP8 A nucleic acid nol ecul e
conprising any of the DnGPCR nucl eoti de sequences 25 described above can
alternatively be synthesized by vA(B) the pol JigsyGmeAsthai n reaction (PCR)
procedure, wth the PCR oligonuclggtdigle pri I’T’Etﬂ‘h@fl{)i fromthe

nucl eoti de sequences provided hefe I(ﬁ See U. S. Paélg‘t nbers 4,683,195 to
Mullis et al. and 4,683,202 to l The PCR re i on provides a nethod
for selectively increasing the c@sd€htration of aSgrarticular nucleic acid
sequence even when that sequence GlagQpot been 30 m@w ously purified and is

present only in a single copy |n ticular samp The nethod can be
used to anplify either single- or | e- st randed . The essence of the
method i |k WD 01131005 PCT/ US00/ Z8868) - 30 i ndeh (s Lyhd\tEse of two

ol i gonucl eotides probes to serve ds Mri ner s LewVai, IMetf Slagitte; e dependent,
pol ymerise nmedi ated replication gfeyqrylesi redn@%j Méf A?IQ,'P% mol ecul e. A wide
variety of alternative cloning aﬁg,sgglwtro a f ln i on met hodol ogi es are
wel | known to those skilled int et @) Exanpl T Hsé'Se techni ques are
found in, for 5 exanple, Berger Me GQui de t UNBM; gl ar C oni ng

Techni ques, Methods in Enzynol ogyhelBR Academnileu,Rratdk, Alaxc., San Diego, CA
(Berger), which is incorporated hgg ) by refereng 8 inits entirety. The
nucl eic acid nol ecul es of the pr % ) i nvention, (aﬁ“ fragnents derived
therefrom are useful for screeni or restricti fragment |ength

pol ynor phi sm (RFLP) 10 associ at edhr{} h certain diSeorders, as well as for
genetic mappi ng. Antisense oligomye(wyptides, or fr rrents of a nucl eoti de
sequence selected from the groupryg sisting fhgg ts 1, 3, 5, 7, 9,
11, 13, 15, 17, 19, 21, or guences col y or honDIogous
thereto deri ved from t he nucI eot‘f“&i@’)sequenél@s %Mef»r?é%pﬁ‘lésent i nvention
encodi ng DnGPCR are.useful as diagnostic tools for probing is gene
expression in varl sheuldbesmdesstood-that tesefipition of polypestidearnf the ipventimrisi n si t u

with oligo conyent i onal

AUt or adi ogr Aeuastth e 80 De Ak vkl 5 BCHBN Ghel s MR ctibn RHBR "y e

or pat hol ogi subftitetiomdiftaminvsacidrredidites.NBy Wy o Séxamplanthe ﬁﬁdfﬂeaﬁdnls gﬁpihel eot i des
el ot od T r VPRI AT, H8 PR Sinfolerelomisa poting wiS oo, Ttk der . 13,
|15 17d 19, difaniq mn&iﬁprganm Iiﬂﬁﬁ&ﬁeﬁ@dcﬁﬂ&@ldvagniy*&ﬁﬁép@redlt@ﬁﬁéﬁke'&cuﬁ%g not
imte

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 present invention provides compositions comprising
purified pol}"peptides of the invention. Preferred compositions comprise, in addition to the
polypeptide of the invention, a pharmaceutically acceptable (i.e., sterile and non-toxic)



to, the initiation codon, TATA box, enhancer sequences, and the Iike.

Aut omat ed sequenci ng net hods can be used to obtain or verify the nucl eoti de
sequence b obBfgcR The DnGPCR nucl eoti de sequences of PEFUSRSRY!
invention are believed to be 100% accurate. However, as is known in the
art, nucl eotide sequence 25 obtai ned by autonated rret hods may contain sone
errors. Nucl eotide sequences determ ned- by automation are typically at

| east about 90% nore typically at |east about 95%to at |east about 99. 9%
i denti cal fiquilhsemasoliddr thltﬂlhmli that sewes asranhapnacgutisal vehiolry excipient, erci d

nmol ecul e. The. act Tt | manual
sequenci ng "R dlé%"\i/bﬁ'1 are iaﬂ %:yn N ?%eﬁlgi#y E}r?ﬁ{grq}r‘or iﬁﬁg&gequence
whi ch 30 r astlirhited to, \aaten, sadiae solutions, poliyixpethylenesbrbitar monolaunate, magresiom des may
result in a frame r nslalo ch 1 hat redi cted am no acid
sequence witefral @Vi WPYI‘& W"\ﬂ{}uﬂé %"ﬁtf? 3%38'59%%53%87' $9002 -31
bel preflsct Gtgxtﬁ{s@rﬁbﬁltel &ﬁhﬂth adl, gl;m&t cﬂ;ﬁa}oﬁmﬁl&?ﬂ&m&t qanm)efraltdﬂeammzalcewam{cm;:c dth

nol ecul e, starting a e.poln e nutati aspect o e
present |nvent|8ﬁn?§5'&?‘r‘gﬁ’c‘§’ d blnding properdies é@ﬂ%%ﬂéked{@f%‘%s& on -
VECtOrs, CQumbdssd Mhigy 1c9éls,la8 el 4S b&ia@usaﬁat roViledBdonst adaoe above. 5 -
Vectors are ‘used herein either. to anplify or RNA encodi ng DnGPCR and/ or

to expresgeceplorswire pprtiylady ass fuhinpsenys OﬁFlEﬂ%WPE‘BP’ Wectagipafs P‘??@Fsed‘éeﬂ‘b&t are

not limte aff&a‘ﬁﬁﬁ SN QHE Sl particles or

Vi ruses, qsﬁ?n?fégé%t%é% n ra %Eeﬁﬁilﬂsuss e., ragrrerﬂr?tdglglbtr‘lt egratable into
the host gdlwms/bgndhmbmlzedb&dm&mﬁﬁﬁ}R aﬂi“eb’erred viral particles

I ncl ude, but ar@ﬂ%@ l:#usesg%otf&en?xgﬁ&?dé' E&é%ﬁéemf"o%nm Q:‘cffisé&'ﬁl%e

par vovi r uses, poxviruses eno-assocl a viruses, Semliki
For est Vi r ysesent in@ation) oae skilledsin the astroedn identifynand obtein. nuﬂe&ﬁ@rsewneespvm@si on

(Phar maci & B9 DordHCR i S Bl 1€ s BRSO ) e

to PSPORT 864104 FaricR@TMesnswell knowrito tiresgilled apRROBS s disolosed byT for Bet hesda,

(hvi ?L%SZW@#%@%% MR HonBe R RO Al SR RBhS e
replicable @Msdﬁmgﬂdrb&tﬁess JColb BpfingHAbYY, NYS(1989) oehicinisdndongpritediictini S

operably linked or connected to suitable control sequences capabl e of
ef fecting thyaelerepeeindissAUSY. t he DNGPCR in a suitabl e host. DNA regions are

oper ably "nkedFefe;&ﬂmbeﬁwmwemh@@fﬂdp%bmaé&u ScbeRtr@bet 0 each

ot her. 20 For exanpl e, pronoter s operably |inked or connected to a.
codi ng sequeRlA, ¢PNA; OI&MMIWAM@ oligamsieptidn nrabes genarsted froq) iishce.

Anpl i figati B&ih0 but
r at her %ee on)F‘ERtg%1tl eﬂ%ﬁ@?&fél@ﬁﬁ%@ﬁoﬁ% I n a%gﬁaﬁgigﬁa? ?:Ig%? erred by

an origin dotectablp |graat $ugh as & flaorescent|geelp dradipactivetaton exca ¢h ineseedtni t i on
of transfo rg?&{l}xﬁ acc-gpcﬁnce 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 et al. and
4,683,202 to Mullis. The PCR reaction provides a method for selectivély 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. The essence of the method




need for control sequences in the expression vector will vary depending
upon the host 25 selected and the transformati on nethod chosen Ceneral ly,
control segues¢hss nclude a transcriptional promoter, E‘L %5 operator
sequence to control transcription, a sequence encodlng SU|ta

ri bosomal binding, and sequences which control the term nation of
transcription and translation. Preferred®ectors preferably contain a
pronoter that is recognised by the host 30 organism The pronoter
sequences of mb&&eq&hﬁsnmtftx&mulmhﬁdeoﬁdwpr&ms ko sekoaray ptimets foﬂhklmmhté—c or
viral. Exarrpl es I tabl e pr.ok t| guences jncl ude PR and PL
promoters of ??&E%BFP@E’W&‘&@ g‘{’rﬂ&i% ga[ ‘lr‘iﬁipe)‘}'l'ﬁt'} ‘Lajf]drfﬁ Ef—|ershey A.
D., Ed., Vii. WCAM 5fB€EEFAdd$@%QQQQé’dinv§% ﬁ@ilﬂicﬁmhlnwh&@ldg%aw ess,
Col d Spr| ng Har bor, whi ch_i s incor orat ed herein by reference

inits entirwelk a_malwswkﬂlqdénmwt Enampies ofithese techmigues ars faund 8,495 pr ess,
Col d Sprifg Be r dt 5D 88ide m\mmursczww&%a&&%eﬁm in BRAyrh@bs) ence

inits entirety); e trp, recA heat shock, Z pronoters of "E. coli
and the SV401ﬂaA¢aglerpncd’ms,énc simm, €A (Bergen whwlalsanogrpoxmhmby 304- 310,

which is mc&&g&giﬂoegse%[g;‘n by reference in its entirety). Additional

pronoters inc utoare not limited to, nouse mammary tunor virus, |ong
ternminal repeat Ofhetweleic acidmolenties fthe preyent inversion) il dragments derived

cyt onegal ovi fus i mTedl ear | ste Lru arconma
Vi r us, humamtrh Hff‘hﬁ rﬁ‘/ﬁgﬁ“ﬁ 9%67?&?“%&@?5&8&%5 %?@E%Weau ne,
and hUﬂHlm'%B@iﬁémlmmn%soﬁwﬂd s welhhs forgEmbii mappirgequences can al so be

i ncluded in preferregq'?\ﬁlgﬁéq%gl gEref rred e ‘é& Lles O];ngsul,élg%ﬂasgl Eggél atory
sequences are rep‘#’§§ ne of
the phage MSng gaif ctMsistiie oS3 115 NOsOf, 3b907t 9r1|10p3149e17 h@rf@d&zs Jhe

Shi ne- Dal ganb Sequence may be di rectly fool DNA "encod i ng 15 DMGPCR

and resul t isequénsescoppplosnentary Q;fhom‘psﬁwmreto dhediugleotifisy segneapes

sui tabl e exp GsERr g@ aI | ows
t he screeni n%ﬁg‘fsﬁﬁ%ny@ﬁfﬁéﬁorne Ht ce?ﬁ%s aQBfaFﬂésﬁ é&)]r%lrirggtg#%
sel ect ed 15 osgeneexpressioniirevhrious tissyésn gFaxeyampie tl&uetctrebamobﬁdussmewhhl ques vveI I
known to the_expe ' i supra. 20
An origin of°@glcle“gfl€8ﬁgcaﬁr‘gﬁn 2 %@?%P%&%%ﬁ%ﬁ%gﬁ%ﬁsﬁh%mn of the
vector to imﬂmqixesmnnmtwmnsearprgmnnofﬂlmyzylnmqrma&ohbgdaltnpnmhmshost cell
chr onosonal atlon nmechapism. I f the v s i ed |ntothe
host cel | h’l’eﬁﬁﬂg 0. isense ?’ﬁ onyeleotigles arg ap?qr%q?%mecteﬂq? E%H%f 05 at her
than using vmmnomse@eﬁm&mdﬁbﬁﬂhegbuﬁemsmfgoﬂsmoimmt)s a3, :qrrwskl Il ed

in the art can _transform mammul i an.cells by the nethod of
20 11,13,15,17, 19, 21, or 23, or mRNA conespo%{dmg thereto, mcludmg, 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 nucleotide 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 etrors. 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



25 transformation with a sel ectable marker and DMGPCR DNA. An exanpl.e of a
sui tabl e mar ker I s di hydrofol ate reductase (DHFR) or thym di ne ki nase
(see, U Sy No. 4 399, 216) . Nucl eoti de sequencespepng§idht@ GPCR may
be recorrbl ne W|th vector DNA in accordance with conventional techniques,
I ncl udi ng bl unt-ended or staggered-ended 30 termni for ligation,
restriction enzyme digestion to provi d8lappropriate termni, filli ng in of
cohesive ends as appropriate, al kaline phosphatase treat ment to avoid
undesi der abé predgctndrﬁmgtheacmallnuglaotldsrse%enw of P ysleiciacid mplgenle startigadtini ques
for such niﬂ%"t%g Wit WO 01/ 31005 PCT/ US00/ 29002 -33 disclosed by
Sanbr ook e ! g%r‘% " are wel | known in the art. Methods for
construction of AﬁWB{Bdspﬂ:hoﬂdnpp&saﬁmemienﬁmimcmdeodémk,mwombinaﬁtor exanpl e,
Ckayana et al Cell..Biaol. 983,.3, 280, .Co netal.. M

| munol ., E’%’BSSE’QVQ%‘BIS’ EEYristeapy ofhe nuqlpie ﬁ‘?‘gmféﬁgﬁls ?ﬁgﬁbegfg O¥sg,

EP- A- 036758Rctors e Wed Bidreidither to@ﬁ@ﬁnyI)NA/@r RINA m&dmgmrmm&er ein by,

reference in its entirety. Angther as f the, p i nventj o S
(it 66t 6d " t GrPRs Y& PVhAR e DERGECH JHFirod ep ks LG W a5 864 BRI pr | 5i ng

any of the puaids! | Phages éosm?&see;ué&&s,dﬂﬁpﬁm& GHYSes, andiMESAGbRDNA the .
ce OC

nucleotlde seque curs when t he expression vector is introduced into
an appr opr iflagments Gie., fopmentsintegastie intesthe best genoms byhomalogoisn of the

pol ypept i deg. Qlfomtap&);gp(fbeu wuﬁ?aﬁxel%é #lgﬁide,lyd{ 11(:2513'( 1}f2ited th, HdbRFirhsbs,

pr okaryot es, yeas aryote pro
enpl oyed, thabovitusesaparvayimuses; mmmse%pommeﬁmadseomclatpd vituse Semdikt e| |

bl f he ¢l |l
Che ude, *pEPrar BN Veceitfy BSf EENIRAE® pret AR pRl L ES | ¢
Baci | | us, Saiaraﬂadlhmed tegemmnmgsnymppsmhmudmmqhmyomnccus 15 .1 f

a eukaryotlc expressi on ve t pr| ate host cell
woul d - be &W"?&(‘a faﬁlECIB@] ut@%ggﬁutﬁ? Pﬁ#@g? ﬁg JREFsequence.
Pref erably @%g@yﬂn@axa@kd@amesamsaa M), Bhghéript @edicrs (StiaeigenciQEDl €

eukaryotic ceIIs I nclu are not non- human nannallan |
ti ssue Bul (esters{Qiagen) apﬁeﬂﬁxlm@s@w@d@ﬁsé?’g‘ww Preferred " host cells
i nclude, but ar ?rér&}edldxﬂesﬁax&&mma&&gﬁcaswmmowmcﬁﬁmwh@mmse hanst.er -

ovary. 20 cells (CHO ce C)ﬂ’ African een nonkey kidney cells (COS cells),
hunan 293 @sequence epgeringm é?FslfSP?rPlBY e&s°€§°m19f= tpyvitalym control yeh cellsin-

cel | cul t Urgalifes ReBIE At SGESHEEDMEPTR ihiashitdlEhdst UDRA Acaderi ¢

Press, Kruse terson which 1is incorporated herein by

ref er ence iregionscreonerably Jigked Phcmemﬁ n they,ase Smctienslly rlafedsie cashothsfed as a -

host c Fol g{ ar?;r[)ﬁ
genera accharo
S. cer evi sithetransctipion pﬁﬂle(scqusncePMrdtﬁcwn;watgts donet requise expression ceritrel
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 promotef, 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 Pr and P

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

ryotic EX ression vector is

£ ok E5h bty RO Lol BUgahcht ity e



an.origi.n of replication sequence froma 2T yeast plasm d, an autononously
replication sequence (ARS), a pronoter region, sequences for

pol yadeny| avoonsiossequences for transcription term nati opcraReydeeel ect abl e
mar ker 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 enbodi nent, the pd-ypeptides of the invention are
expressed usi nrc!‘a bacul ovi rus expression system--------------- WO 01/ 31005

PCTI US00/ 29060ld Spaing Hathor Press; kol Spring HarbopNoP(18Z M whish §s in@@sorated hetzin

Bacul ovi L on. S Rielly et al.
Ceds. ). W TEREESEE i B TanBa i Qioh R g B0, Cong S ol Bieed
4,879, 236, eﬁfolddsclib_i‘ingﬁarﬁor,iﬁﬁ(mﬁ)r,mﬁl;?ltieihcdlxpomted hiereinr W referenceiniits ehticety);
entiret o |t n C e pacul ovl.r uUs expressi on system
5 (I nvi %/2 oge %Paﬁ??‘k‘?lbe{at éyéﬁﬂ@aﬂwﬁ’g&? ‘?‘gé' cfif) _?ggﬁéj?aﬁlyi BT cel | }s/

Al 'so conps eh¢Beloidt, byall Nauf] E3821290, F042310] Which isdnédbdritedhe?sin b réferendd@nocC! onal

and polyclopal antibodies,. single,chain antibodies, chineric antibodies,
bi f unct i onal ¥R FAdditionaknremeless énclude hu ate agt imitedyaaneise mammary tumor

anti bodi es, R, RAFRIAHRNesaY ﬂﬁhﬁﬁﬁ:ﬂhﬁweﬁ&%%é,mrﬁp% ed antibodi es,

o
i ncl udi ng conpounds whi ch 1 nclude CDR sequencesS 1o spetifically
recogni ze a PoomepaloviraringnedigtecarlypromaternEpstgieBurt visus, tous BIrGRERvins, hinkaagnent s

thereof. Pre rlgﬁhﬁ | d"gﬁm 4 r%%%i r &Hgmq l.bodi es whi ch
are produce‘gﬁg’n | e%rxi?’i’ié agi:erg?’%tr’fg’ 0 rrenﬁlﬁglgs escribe a|hn W93/ 11236,
publ i shedo Jumetaloftfonetr093, which is incorporated herein by reference in its
entirety. Antibody,$ includi ng ,Fab,. Eab'.. F(ab')2, and F, are

al so provided by ‘%%Jé ?%%{\%EQ’%B‘P{.S °°58?’Eﬁli°§bd"§?}8‘fﬁdﬁ?8&?°&@”ém-n used to
descri be antPrefetiod exaniplésiof siitableiégulatory seiibnas &8 répiétntedpy thaBhbl e regi ons
of the anti b’?ﬂ' es og t he..i nvent i ?&er ﬁco%g'#ze ngd bi nd DnGPCR pol ypepti des
excl usi vel y f&gm00 t_P%r Byaéeg@e(? PARRSI NP2 ° el PReEOPRRgSM ot her
known GPCR mbwemelsmfe-mmiﬁd detjenbd mBPBS AR folldived By DPRASchdinp! Ndi ng

affinity, despi t he possible exjstence of |ocalized sequence Tdentity,
honol ogy 15 or ﬁ%&ﬁ“ﬂt‘?‘“ﬁé‘i expressiepofihg patweDEGHCRIIPtENept i des) . It wil

be under st ood t haylorsbées, shitsbiibteagsh feato@aan%meiaﬂtaﬁﬂrgﬁ%%ﬁa%? tﬁénthef

proteins (for exanple, S. aureus protein A or othera ELI SA
t echni ques) aliows Shegrrepning pktbe transformed bpstesils.c Fhetansformitide of fe solactedbose

regi on of t ' ' v fl Ll ar ot cpnstant. r.eqgion of

t he nol ecul g.g °%§%de§ﬁ?!r‘%§3“ says0 fP% va&%&énﬁﬁﬁg%i%&qﬁaagé%@gﬂ‘qegil?y‘e an
anti body of anidescribestiniSembeack etwd), supkmown and routinely practiced in the 25
art. For conpr ghensi. v l.scussion of suc ssa see Harl et al.

(Eds. ), %t i bodi 2\21 i g%’%?‘lﬁ%%waﬂxglﬁﬁg‘f pro °‘%ﬁ¥$3h‘g‘jmﬁ§}°88? of the gpetaro y:

Col d fSpri ng ihlﬂudhlsnn,eﬁbbén()ﬂﬁﬁ&in orlnﬁmwvi&d b\t HogrkieR Shilohbonial $aplibition and
bind fr agn‘e%eschgﬁsntl, ﬁﬁ%n%cat%rR mrix%eg\;gtgﬁnltodﬁg 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  termini for ligation, restriction enzyme 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



of the invention are also contenpl ated, provided that the antibodies are .
specific for DmGPCR pol ypeptides. Antibodies of the invention can be
produced waioigieas)y Method 30 wel | known and routinely ppégikéodoozn the art.
Non- human anti bodi es may be humani zed by any of the methods known in the
art. In one nethod, the non-human CDRs are inserted into a human anti body
or consensus WO 01/31005 PCT/ US00/ 290083-- 35 ant i body framework sequence.
Furt her changes can then be introduced into the antibody framework to

modul at e afdisclosed bycSanibrenkred ale stpriziapd arewelJaewadn the arth Mathods fari on are usef ul
for, C f
di agnost | c %‘r posgl;fgfltng %ﬁes{&%nﬁt@%ﬁé%@?& gdr\ék%* lgr |%ﬁn of

DTGPCR.  Ki ras MolellsBiok 1983, 3;128(1)6kigmmf etiah oMok iremirnab 1986y 233@95 «Tostriar ef

ey e s

i mmnosgechﬁdog,orﬁémmdﬂﬁﬁbyﬁfﬁeﬁceﬁﬁlti&mrﬂyesent I nvention is directed to . :.
met hods of i nducin ne response i.n.a ptlde
of the inventi oRBeEasch PLIIE Presgpt ryeniios 1 e TR Bon col bV g

pol ypept i d%nékﬁrégsfdn%éto% &Mﬁ?ﬂiﬁﬁﬁnﬁﬂfﬂlﬁﬁb&lﬁc héig BORRles Jésenwmme will be .
dependent on the ani mal species, size of the animal, and the |ike but can

be det er mExpressign ef thenucldefife sequene pprursvhen the exprrasion ¥eekoris igtroduced pr esent -

t |

compos! ¢ 1 oo dh BEbfifd ool AP SRIHIORR ol Ror AR T TRAMplES of the

r econbi lnanUn\&npmxemslncm butsare notdindted 40, ipoekdryatss; yeagiand gnkayatesstlédl e carrier or
di | uent. gg F)}e/pregsﬂﬁ vE@brik gﬁlpﬁgecp ltﬂeﬂgl%t Gapknn%pfl%g wrr% (ségﬁ' ol eYin

accept abl e carriers are escr recent “€dition of
Rem ngt on' @r&ltlaqronaceimapalﬂb oﬁnq:mssimgﬂxe,&lon&sﬂquemes :ﬁlﬁabiap:bkaﬁybm esllse text in

this field |S|n"or her |n f.er, |rety
Preferred é?(“iﬁﬂg‘g &E’ffg‘gg’a‘ﬁarc e(ﬁe?%gﬁec e”ﬁ' ?&8’9 Lﬁ%"ﬁ‘f"éf frot

Ihl mted tOPsngg%h&r Str@'abmﬁes aﬁﬂ&gﬁkyl&oaabut I on, ﬁexlt rose sol uti ?_n, gnd_ F%
uman serum a osones and non u i cl es i oils
Ty a1 98 be. usodl karYOREERRSIoR Brtoray anabuh fed B spRroRuAm O pelleedd |

‘techni ques beWx%Baléaﬂ%hK Belnd d&ﬂeopéxpféaﬁngluﬁlcmu uﬁﬁaumt‘diaﬂlﬁfeﬁkdi‘yéﬁd)n

di sclosed in_t resent |nvent|on one skille e art can 1 dentify

and obt ai n°ﬁ’éﬁ:4r§6?1 s o€ higher rukaryatesyyuitgble sukatyptis ISPQ %PW&F%?@“‘ERQ from

different $9ohSontah nﬁmafﬁhﬁ {i@ueBiiturd Sobly 82d RimaaitishiR cRlthre QBN HréfdFred t hr ough
a variety of means wel|l known to the skilled artisan and as disclosed by,

for exanpl dostSglpinglyde, but age not luwriémnwt celly Hichy cells, Chinese hawsior ovanyal
Second Ed'[e &e&%)’%ﬁ{érel % ref’Pren ceft® (§b§&rl ?ﬂuﬁ'@r’i?ﬁ'ce]l%ﬁlng)

Wmchlsmco orate elnlts en
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




30. For exanpl e, DNA that encodes GPCR may be obtai ned by screeni ng of nmRNA,
CDNA, or genomic DNA with oligonucleotide probes generated fromthe DnGPCR
gene sequewoem;mﬁs)rnatlon provided herein. Probes nmay bedmlgiagoM th a
detectabl e group, i~; WO 01/31005 PCT/USOQ 29002 -36 such as a fl uorescent
group, a radioactive atomor a chem | um nescent group in accordance wth
procedures known to the skilled artisan -4frd used in conventi onal

hybridi zati on assays, as described by, for exanple, Sanbrook et al.
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i dentification_of binding partner conpounds wi th which
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s e?/ eral assaprodycst entﬁxdgmrﬁe? deur?rdxﬁg/longpméﬁbhdﬁd W(g9h32Dl 2p6,gubkished Jure

sol ution ass s. of the.inv | i se.the st

contacting @W&?@ Efghﬁ t“ﬂ’ dpg%re nﬁﬁ‘ﬁ@“@ﬁ?ﬂdﬂ& g‘gg’bé)qgﬂ}(eﬂé par t ner
conpounds  angckibing Easlemb'l Fﬁabf)g ahd'B,, GRAROPANEA B thdihviatib® ThGediCPCR

pol ypepti de. _|de tlf;catlon of the cqnmpounds that bind, the DrGEPCR

pol ypept e CREFBRIOLC Mher Bited i3 deserthe antibpslias of thodgycntion, dicates thatihe asiable g
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other proteins (for example, S. aureus protein A or other antibodies in ELISA techniques)

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. For a 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



bi ndi ng partner conpound conprises a label or tag that facilitates its

I sol ation, and nethods of the invention to identify binding partner
conpoundswblaghieee a step of isolating WO 01/31005 PCT/ Up&fisiabuz - 37 the
DGPCR pol ypepti de/ bi ndi ng partner conplex through interaction with the

| abel or .tag. An exenplary tag of this type is a poly-histidine sequence,
general |y around six histidine residudd; that permits isolation of a
conmpound so | abel ed usi ng nickel chelation. Qher |abels and tags, such as

t he FLAGQ r pntibedy fimmeworkrsequsniot, Furherrhanges camiiyn bevafrpdued intavhe aniibodyut i nel y
used in th r _ . | lon.. In one variation of an in
vitro assa?){&%’g’%%ﬁ@%ﬁ&g&%&@gﬁg&%ﬁ%u conprising the steps of (a)

contacting an i Antitidiesof thelin¢eRGbh re uyefiafor, dg., thcrdpeaticmmpbsesafbg bi ndi ng :

partner conpaund and (b)_.de \ng_bi ndi na of the candid 0 dto the
PrcPOR  poripaaparevie b HRCECE HesPodicithsate t Afeitn aueniiy BB i g
part ner scogh@puiificationlsf DIIGPOR| Kigdompisityg diclintifodyf of tREGRGEAtion fotahgofde. -
| mobi lization is ac_éo | i.shed usin an o{ t he hods wel | _known in the
art, incl u@rmgsedeseribed hesein areisocs “‘é‘ﬁ'ﬁ%ﬁw n gegergl, g kit of e inveptionalsd ogr aphi ¢

resin, as \Ridded$ cotitdl Sitiseh Sottwhidh tBaribbdyis inimuiéspeeifit.i ons such as
anti body binding, or use of streptavidin/biotin binding wherein the

i mobi | i zed conpaether aspect pfihe present inyentionjpdigcied tometheds ofindiicingiaidi ng: can be

acconpli sh (1 Waleh r?ﬁﬂlln ' I s : : | S not
i mobi | i zed, u#l%seypu%g%lg of a %ﬁ?@ﬁ?%ﬁgf%ﬁﬁﬁgﬁgﬁ%ﬁ%g. |tdzed o
conpourtd, (he mymmal angmeuntofithepaiypeptide sufficiaut tofinduce gn immungwgsponsarolliel | zed
conmpound, (i ' I « | lely] t cites a
fl uor escent(ain\asnﬁtb%ﬁioli% ? dg%éngﬁxﬁgﬂ9{%@91?%&%}#,%8)?@3%%8&?% eacﬂéeaé‘, as well
as ot her t determigedisy those skilledamtheartd routinely practiced-in the art. 20 The

i nvention al so proyides cell -based.assays t.0 | ntif i ndi.n art ner
conpounds of a Wﬁgﬁtéﬁﬁea@?’qvﬁ% s@ﬂ%ﬁ%ﬁ%ﬁ?ﬂ‘&ﬁ%‘s’i“ﬁg‘éﬁ? on

provi desdaphifﬁiab@iﬁcﬂ(hfﬁmpbﬁﬁi(:t@, ddnmlri;shgm;] cﬁm@mr%aﬁﬁdimgxg&cﬁhmmd_ R pol ypeptide.
expressed on the surface of a cell a_candi dat i ndi ng,..par.t ner
conpourld afeFolRImaRt SXRIFSHPN, YRS gqscql}?gﬂaﬁ%vgﬁaﬁ a‘é?c@e%atﬁﬁa Fﬁ&erp‘?fgif @t conpound
to the Dnﬁmsraad t tbytﬂeairﬁélebr_dilﬁet? limﬁﬁﬂcé?ﬁamﬁacﬁeﬁmﬂf.n&ntab}etchﬁeﬁﬁept i ?R .
conprises detecting a calciumf|ux_or othe siol 0 al even in e
cel | causedessyibed,ip ths mest fepepteditipn %%F’é@&ﬁoég’ Piﬁéfﬂ‘g“‘f‘%g c’?ﬁ?ﬁ%?‘abéd(? e.,

i ncrease, dpAlRddderette thit Athls @@Rﬁi&h&@inw?ameammﬁ%w&&i&@am be .
identified by incubating a putative nmodulator with a cell containing a

DNGPCR pol piinetyi deeferredsxamples pEsich geriens gr didueptsinclydegbytigee not imited o t he
putativg 3 . : &@E Lo\ I s TdMunsgl ectivity of
a comozﬁnd%a%’?dilﬁéﬁ%ﬂgg?ses t 0(%%??%%’%{#8@ anl;)ﬁé%CR ca(r%a't)lgl eval iS'at ed by
conpari ng ilipesemessandnopzquepnsepliries sichas fixgdiails mayrlsgtbeasedsidR conpounds.

Sel ective m*ﬁllﬁfoﬂg are Wliééacdy%ﬁmofnw 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: a 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 oligonucleotide proBes generated from the DmGPCR gene
sequence information provided herein. Probes may be labeled with a detectable group,
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i nvol ved. DnGPCR 5 pol ynucl eoti des, pol ypépti des, and nodul ators may be
used in the treatnent of such diseases and condltlons as infections, such
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bet ween t he Qﬁgﬁh t%ﬁept'de and the binding partner conpound is
descri bed as ancer  or activator, and a nodul ator that decreases

l(ij)l ndi ng l(:j)et ween t'l’if:Dblﬂnm?olamnemuenhemﬁn&xbﬂpiﬂviﬁflbgéﬂéﬁés&ﬁﬁnﬁﬁﬁapﬁnd is
escri bed as_.an_inhi bi e Lnvention also co ends, hi gh- t hr oughput
screeni ng (I—f'l1 makes g Lq?%ld"m {f% {:H)un %WE“&@F WURRGBER nhi bi t

bi ol ogi cal agdlipeptide drlpo@nuclafti‘aeaﬁn ﬂxmwmmods% ideatifyitding Pirfped N activity,
etc.) of a DnGPCR HPFPS )i&%ptlde HTS assays permt, screeni ng of | arge nunbers
of conpodthdsCAPoYRdsdnG fotion assansy in vited gssays whereinBmGPER pelypeptides are
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H

are designed to |dent|fy ts" “or conpoun esired
property, f rmlmmeﬁ mattdebmd@atns for thempeuticon thylmcantervbﬂttmndns i red
property. loféi ound" is often
based on an %F%{egﬂl%l%ﬁg?gg?%hﬁn ﬂbtra;rer?ng,’[b foééré%g%&bvg?meen the "hit"

and the DnGPCR pdfllymnmannclv@s Gdveal 038y @@Emwﬁﬁﬁde&ﬁﬁ&ig DmmCRrbiﬁdiﬂg as pect
of the pges eﬁlﬁmérg Vﬁlnstoiu%gn as%aﬂ' %E)gs oftifh ilven 819 gon?gnse eps Xi’ {l)gcontactmg
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 coxﬁpound comprises a label or tag that facilitates its isolation, and
methods of the invention to identify binding partner compounds include a step of isolating
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~particular ln}l tho%ec]:)rl{llpnm% th%%fe%? Qf' &gta&%?é)ﬂﬂl@dﬁ/ pdnyﬂeBﬁ’de 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
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 DmMGPCR can be evaluated by comparing its effects on
DmGPCR to its effect on other GPCR compounds. Selective modulators may include, for
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i ncl ude, but are not |imted to, the bindi n% a natural or an unnatural

|igand, #8 wélcreases bindinghebvesn thaRmERGR ppiypentide and the bindipe pertuspeompoundimn i n
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signaling of various forms, which may involve G protein association and/or
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identify compounds that interact with or inhibit biological activity (i.e., affect enzymatic

25  activity, binding activity, efc.) 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 DmGPCR polypeptide.



I's the binding of accessory proteins or pol ypeptides that differ from known
G proteins. The nodul ators of the invention exhibit a variety of chem cal
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natural GPCR receptor |igands, peptide and non-peptide allosteric

effectors of GPCR receptors, and peptides that may function as 1o
activators or inhibitors (conpetitive,-3%nconpetitive and non-conpetitive)
(e.qg., antibody. products) of GPCR receptors. The invention does not
restrict the soénabe aspact efithe prisdest inventioh éx dirested thinethodsenf ideetififingai ned from
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ot her possi ression s
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 modulate (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




I ncluding cell lines obtained from nematodes (PCT application WO 98/37177).
10 In preferred enbodi nents of the invention, nethods of screening for

conpounds wbioghiosedul ate GPCR activity conprise contact ipeg, ,ﬁsﬁﬁigoﬁonpounds
with DGPCR and assaying for the presence of a conplex between t

compound and DMGEPCR In such assays, the ligand is typically | abel ed.
After suitable incubation, free |igand i-40 separated fromthat present in
bound form and the amount of free or unconpl exed | abel is a neasure 15 of

the ability eqniziniegghetest cempound isdpwertiepnithe aotivily indhEyamplieriacking thatesher

enbodi nent o HE.a creem ng for conpounds

havi ng sui taqﬁe&@nagl ng a‘F’P“d@P@% T@@:&ﬁl g ‘enpl oyed. Briefly, large

nunbers of dif f eFkapressnihVentiompisipaticilady usefirhforsodening conpyoidsdyivsiag on a

solid substrat e pep i de. test conpounds, are c tacted DnGPCR and

washed. Bounm iﬁ&ﬂ""&vﬁ?&%&e %’P@ﬂ‘f?&u p°R‘Pf¥§M\X?1E‘|" nthe art.

Purified pol sopeentd ﬁemde(wlhmna}rmaﬂdld Mp@ﬁﬂitls&lrlﬁ&l arbﬁzsgemuwnﬂuﬁl%t I y onto

pl ates for mrqg&lihe af .oy enenti gne %ﬁ% screenl ng t echni ques.

addi tion, no %‘1“1"%1%5‘“&%&’10515’8}‘% to¢ %{hlglpglcphghegnﬁla n

and i mobi | Ié%mtThanmmmyp@ptﬂe%gwyedﬁesﬂa{@{ekﬁfmﬁaxﬁtégf@ﬁged DGPCR can
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be used for bi ndi ng assays In conjunction wth ined |igand,

in this casepreferably fice WMPWW ool é@pmahomma oelltseface or lothted

e e
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gle., Dr ug Devtt% Mfggﬂ%e dth%‘?‘k Igé W{}&WB %}g@?@j day,

1997, 2, 156subﬁfh)ecaﬁasﬁlbyah¢¢mohm¢1wmgtsmlflcal |y bound to the receptor

I n rrenbrane prep t| on de m.the .cell |ine expressing the reconbl nant
protein can @ﬁﬁf?ﬁ%&g&‘ tifles of the ipyention cap be determipe by, fx

i ncl udi ng fléxhihpld Mnéhﬁaﬂﬂy%b&li@%e m&&@gﬁéﬁ’eﬂﬁ&ﬂw Festz86 fitiab | i gand

conplex to s ar ate boun gand from unbound Ilggn |1 ans, I\/Ed Res

Rev , 1991 11 a&%@sﬁﬁﬂm ?%P&Mty%fi &PmGPCRsqan be a5sayed by gxamining 988 56
441- 455) . lﬁ%ﬂﬁ&h&@alélﬁhh&@shdrﬂﬁﬁ&,%eﬁoﬁﬁésnﬁé& $id20 R OtheEdidferSSAY

(SPA) or a Fl Plate format in which such se lon 1S unnecessary
(Nakayama, weleotigaslinids, odasantopadphofons. ABergative: .me agbity of tho IR Rsaan bt ., J.

Bi onol ecul arg, %ﬁ&g amin f f I gands
can be detected In vgrgf ousﬁgéhe%cnﬁﬁ%fggga r?ﬁh%?eggtg%ngg, {%‘# ‘S\j“ﬁ?‘&ﬂsf er.
(FRET), dir @slvnséqiequlasp,mhbspﬂlbhmmmd mnc:hamralsy Shes, nfodiﬂmﬂ;dafIGPgmu‘tn
fl uorescgnc Rager s u | scover a 1997, 156 160;
i o) itsb GFER oo RARG: aidh 48 B3GR PSRy S bpenkr o n fettigun
t hat act | v atsucinaso® piwﬁmmﬂxa@d wignal @assduction: o ¥iRibeme behlizatifie ARivaRsdst
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 cAMP 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
assays 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 the art, such as G ¢, G5, or chimeric Gyqas » Gyss, Gqos; Gyzs, 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



systens results in a variety of biological responses, which are nedi.ated by
G proteins expressed in the host cells. Cccupation of a GPCR by an agoni st

resul ts igo%Xshege of bound GOP for GIP at a binding $&tBs@pedode G
subunit; one can use a radioactive, non hydrolyzable derivative of GIP,

GIPy[ 35Sl, to neasure binding of an agonist to the 15 receptor (Simet al.,
Neur oreport, 1996, 7, 729-733). One carflal so use this binding to neasure

the ability of antagonists to bind to the receptor by decreasing binding of
GTPy[ 35S] iaccording tortbe mventionfincludenbitraresnpd imited tocthe bindingfamatuedlor an const r uct

The G pr ot SPRRUPChR el Y it of kiR Achal adides M QRCHR Kb Eh B 6 r. "0
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protein activation results in the stinmulatio r..inhihition, of other
native prottthsbindingsf pccessary Proteps GEPOLyPARHTes; tg‘ﬁ%grgﬁ'r P8 G poffse. 25

Exanpl es of suc *rgphﬁhﬁl%fs%fﬂ{ﬁﬁ%ﬁ_aem}m& WiRty dT¢herdics! shabmtes WhiSlcdno, t he
following: the ability to survive in _the absence of a limting nutrient in

speci f i cal Ibp genena)lyrgreunsd inge non-pentide mimetios of patursl GRER receptor Hgandspeptisisy |

1997, 15, - - ' I g}gﬂ- et _
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( Schr oeder ,maiulatdrs, which ma3i lenabitained from fatoxabsourvgs suth a$plant, Zima@Dor. mineral :
Mel anophor es. prepared from Xenopus | aeyi s WO, 01131005 / US00/ 2900 -44
Show o |1 g b BLRRICIITAIRRHGE THTE B SIHECISPUE P Belore emefiel 4,
?et erol OEO%mbﬂRﬁSBalla&emt ippRoachdsits 1im@mn§tﬁmﬁ?1, antbpéptide Hbratied TS f or )mat s .
Jayaw ckrene, et ..., Cur I ni Bi ot echnol.o 97, 8. 629-634).
Assays Hre Fd‘lag’Bleéﬁ?qupgﬂT E‘°§‘H?t%l?g %?ﬁﬂiﬁ?&%ﬁé @iﬁ%ﬁ%@%ﬁ nmessengers,
i ncl udi Ny GAYRureB SEIRPTIIISHidd] GNSFILRFamide\GOPQOPLREARlided but these are not

generally preferred for HTS. Preferred netho f_HI l.oyi ng t hese _
receptors iGREGRIRHIYdeRBYDHVILREsmide, and, w i ch agoni sts and

ant agoni st s, can diferiataf dahibe dsdto blniab bidyingtid tivitpReiutingablthoflihRed t he

bi ndi ng of GIPy[3SS) in menbranes prepared fromthese ce Is. | n_ anot her
embodi nent tofphotemetripy eadiomstric, FRLGa elestrachemical nanddhe like, which@eg deseribed iy e
used 10, forg 1k e i f 4 BRI%h | 0 | LARL fri anount s
of the zroecofPr{)%%gﬁEe’ E%@%iﬁg "(r)bly prlr ot el %@?ﬁ?ﬁ?@é%&rﬂfgﬁ%ﬂ%?ﬁ%g{.gil?gﬁgn,mul d

t hen be usd®92,Oxfaxddfrivarsity Rreisywhich isdngosporatedhersin by raferengedn iits eatiretyl ed

! i_ gand s pec Ific 'lIhg Exset O%D?ﬁ{stén%ﬂit?é G{’éﬁgﬂlt(ﬂ'ﬁg 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 (see Hodgson, Bio/Technology, 1992, 10, 973-980; each of which is incorporated herein
by reference in its entirety). ' -

VL



Al ternatively, a functional assay, such as fluorescent nonitoring of

l'i gand-induced changes in internal Ca2+ concentration or membrane
potential iwopeswmenently transfected 15 CHO cells contai s?%boz‘)f t hese
receptors individually or in conbination would be pref er or

Equal ly preferred woul d be an alternative type of manmmal i an cell, such as
HEK293 or COS cells, in sinmlar formats.“4&bre preferred woul d be
permanently transfected insect cell lines, such as Drosophila S2 cells.
Even nore pr ef er r Adaygy Pﬁhﬁmlosmﬁﬁmmavgtbhbtford'mdtmn@ﬁmre&smm@ t he

O e R R A T
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i dentify inhipbi in eceptors n one exanpl e,
t he DNGPCR r&%&n@%‘l‘“y ?‘rerf%&ofwérgﬁogg%%ﬂﬁ%éﬁeﬁgws gF msssheelsar t ner
i s assessed (VhddbteBﬁfeelﬁQﬂCRe\an*oleﬁ ems:e 135 IQD-ZGS)Cﬁ'Hﬂhﬁ&E eelmeﬁyh@fbarenéuch as
an i nhi bitor C(}rr%ound | n anot her. ex teraction between t DnGPCR

receptor and®4 Hfmﬂl%"‘%ﬂﬁf@ﬁ“cﬁ@‘%égg'g@d@%%)@Qﬁﬁ?ﬁfé‘rmm@i;&n Csldtt h in
the presenceagdcaies aEx299 cas, %ﬂ%&é&ﬁaruew' %r 1999 $8061.
assay, an inhibitor is identif as a conpound t hat ecr ses ’m ndl ng

bet ween t he m" eixere@lpa@tnq;ntcclusigﬂbumﬂfm@wpmssnbmllmm sgsserns npl at ed
assay invol vegy@ingakh fhdsOBtaitled Hof M wdewﬁgmgyw§g /$1%7f" 1 nhi bi tor
ie 'on

of proteln/protel interactions s g a positive
signal in¢a transierefemedembodaneatsedf thednteation, meﬂiods efscrtering fdv eompounBECT

bl cat Lished August 3, 1095 - - .. --—-.._ WO
b1/ 31005 PR Hogtls 3PS Bty RitRorB S5 acie it o Bo BB N IGRCR o e
i nventi on i nadsayiag fooﬂqa?meh‘ceséh eatislek tﬁdméanlthdxfoﬂfpbﬁ‘m zmﬁthPﬁRf ]!métﬁli\: i al
activators or i a are eren
libraries us%sﬁg i ’t"i‘ yl@é\eﬁ‘?dorﬁh@ W‘é’lel ué’%"lm#
i ncl udi ng: (ﬁ%mtﬁdﬂ?fék&ﬁinﬂduﬁdﬁfmﬁﬁldtﬁezimdﬁfwi?éeoi)ﬁ%ﬁﬁlexkd barié Eﬁteaﬁﬂ.d (3)

conbinatorial |ibrari ngh conprised 5 random pepti des, oligonucl eotides or

organi ¢l etffhebilityg °é’é‘[t1°1’lﬁb‘f°§?ﬂ°8%d'€6’ﬁ§iltgp CR.andom cheni cal
f f
structures, sone ﬁm&tﬂ&%ﬁmb@&ﬁeﬁi@tﬁ&ﬁvéﬁﬁo& rl‘@?ﬂg@ﬁéi@ﬁ#%%%nﬁh %{L%L,gg%}dug

conpounds that have been identified as "hit
di scovery skavingfyitablohinding affinity to BmEPER$ employedo Briefly,Uarge nwnbnmcﬁ s, and

some of whi cly ffﬁlr htss?nail g%t} eec ! c&ﬁréo%ﬁéseagﬁmteﬁgéd'o% aosf)ﬁ%glbsté'ﬁf meSt ré?eaNat ur al

product I|brar|es are m cr oor gant s nts, or
mari ne or gamsmhmmmtmmmmmmmeﬁouﬂmbnﬂmm by: (1)

m 1 oor g <ty Sidos Wy Rpowll Bl IREIoRT botnepHEo Bl Pk smtipa

product . | i brizrdoeted dxrcaﬁy Iontdq:la)esl fokagse irtlhe aforsientioned daiicraaipg tedRsiqued &

variants (non-npaturall ccurr
( rzldlltxon, non-neutralizmg an tlbo%}es 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, '°I, *H, *°S or 3P, 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



t hereof. For a review, see Science 282:63-68 (1998). Conbinatori al
libraries are.: 15 conposed of |arge nunbers of peptides, ollgonucleotldes
Or organiwoepsieunds as a mixture. These |ibraries arepéfygloydky €asy to
prepare by traditional automated synthesis nethods, PCR, cloning, or

proprietary synthetic nmethods. O particular interest are non-. peptide
conbi natorial libraries. Still other |48r ari es of interest include peptide,
pr ot ei n, peptidom netic, nultiparallel synthetic collection,

r econbi nat egceptbr-ligand cpmbyep epteparatedouid ligand from unbounddligand (Willizhs, Med.

corti et o e iEReTg, ) 1350 SRS o Ml R Togi o 4R, Ot

use of the Al@frafivSmethbdsinclade maamaﬁmbraanﬂyrasqag (sﬁA)sormmshPmmfomt of the

candidate "hit" (or | ead to o the Clt hi t

nodul at e a&WWP?“chSFPW“%‘t';: %hﬁfal? IB?/ﬁ’t he
i nventign qags HEpeRs) Hned. 3%01&51am.9{e%ag ;wsﬂ.al zzsstzyzr;s Baiduhgdfdl ng
partners, as wel I as such binding partners as chinmeric, fusi on,

proteins. Auotssqent hggngeemprbeldete@t iBvagousavays inglnding ﬂyo@mmswwsfer
nhon- pept | dgmﬁ‘@?ﬁ& mﬁ:%t&ﬂ%:{onéfnc%ﬂgmpspﬁdlﬂ& li bR Ssc@R

neur opept i an nat ur a anti bodi es, anti bod fragrrent s
and nodi fi gdlanmtpolﬁhmmemgnaWﬂbd&W 2% b3l 615 mmﬁufﬁﬁnimspem fic
for.the exgi es |o E;Ofi‘éﬁtmgf the identified DMGPCR 30 gene. O her assays
may be use Fax 'ty “S§peci fic neuropeptide |igands of a DMGPCR -

recept ow, i ncI uttiisrerelh ksewrsthbtestivition of hetgrologoumraceptofrs ¢xpesssedrig escopbineati n

t hrough neasurin .01/ 31005,..RPCT/.USOQ 29002 46 di di ng of test ”
| i gands t o SY§i¥0% 40 B vEesy of b“gé—g'\ﬁir?sl’?%sesagvshéﬁ/ ar?ﬁlg {%gﬁkﬂ? Pgands of -
target profegp /ras?sedHPL Cﬁftﬁblﬂd?]ht gélfsl n)cbupﬁtibrt ofaf GPCR ay an ggou'ldt k’esul@‘m@puflﬁygherrg’s s
spectrosco y ods qr_ other p ic nd anal ytic t hods

Al ternativ P‘}n GRR /o ?Wl?%%?l%ﬁ‘ﬂ%@« s“%“@ﬁé’??ﬁf’ﬂh r?‘ﬁ%ﬁcge%f‘m/ usi ng

the yeast 1é Herfvativeof GER GTRPER]] 10 nidagilre indingdif an agondibidthe,
340: 245- 246 (1 89§m and Fields et Trends in Gepetic 10, 286- 292
(1994) , 15hotrereptor (Simi et Al NeurqreRoH, Wa((gpﬂé?)e@f‘%?“ P Of deilfﬁetotvm hybri d

systemis £ ieGbliRy 8¥antd, ﬁlstdeéﬁﬁawmefee deBieasiMEbinaag of WO proteins
or pol ypept%l1 es; Iet gﬁasfl agugge to identif éﬂ%ﬁ%’:el ns ﬁ%t giglnd to a known

protein of GTRYE?Sidn theqwesencedf jaiknewn ég%ha%c%‘ﬂd therefore eanstenat p HTY based  an

interactio (}.ﬁf | fhid % hbQHopRfed btholeen devel oped to clone .
10 genes that f’é ebq "I ngt1 prot eins, to identi fé pepti des that bind

to a protein, affte ﬁprotsmse%]mred) r Simgtienal expeession ofhaterplogensSiRGRs0anbei { s t he
e e
bi nds to anedipslogy e proteins cn be aact orchirg oA S)ftan aaemlypmwbsallxgene -and is
ybri d 15 SOMBSeRC BT (i) Cud ok HeB R AUFS bR HRIDT P& PHERH, o 11 rot
protei n anqedpénsePathway. G protein activation results in the stimulation or inhibition of other _
_ native proteins, events that can be linked to a ﬁmmble response.
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
intracellular 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 intracellular pH; an automated
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




activation domain fused to a second protein. The DNA binding domain targets
the first hybrid protein to the UAS of the reporter gene; however, because
nmost proteiweol/e@bs an  activation donain, this DNA bi ndi pgriibdhetePr Ot €1 N
does not activate transcription of the reporter gene. The second hybrid
protein, which contains the activation donmain, cannot by 20 itself activate
expression of the reporter gene because -#4- does not bind the UAS. However,
when both hybrid proteins are present, the noncoval ent interaction of the
first and seshowialipandtdependentshinge in piproerd otgaviastionrin chspanisertot heterdlagdud\S,

activating t Cld: 0t f Lepor.ter __For_exanpl e, wh the first
protein is a%ﬁ#@%@&ﬁ‘gpﬁ%ﬁﬁﬂ%‘gﬁ@ﬁ ﬁ’é’f‘@t&({ay“{'l@?’nﬁsﬂ Rﬁg’v‘m to

i nteract wit Gphutmt Bieteckpiolige) 19978, 629:634).C Assayare hld svailaslafor Sy iméMBurémest t 0 25
detect agents,that interfere with tlh bi ndi ng interaction, Expression of
the report er Of@Emgnsecond messgngersduclyding P inggjtidas and arachidoniciacidy t he
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activation 5 domain. This system s applicable to a wde variety of

protei ns, anfilieratvsly,pfunctierial assaye auch gy fuqrescent swnitering ofdigand-ipduned f unct i on of
the second biyagkdih REPhf 8 col&niHDh S keSbrafl : Rﬁhﬁ' p@? det ect
i nteractions no reveal‘e.gaby ot her rre?h%%sr;an%%%\%ta?gl S edr#ﬁli n gfegt'égi ons
may trigder €HErels¢optaining eash pf thessaeceptorstindividualifidain ¢ontbination eulddpeeat edl y

transl ated t ' I ej 0.0 her assays may. be used to
search for ggfr%?g& g’ﬁgﬁb i%gﬁb;@%%fﬁ%gf‘%?dégPe%?%ﬁe&a ve %%gy‘gmx‘éa&"gﬁfni ng

met hod to i desoh af FEK293eartCOS cullls,in siafilat foahats.i Martdaeft@edwhiild BeperRaménlyn 1 S.
described in U S . Patent .5, 585 277, ..ncorporated herein ref erence.
This met hod WF%‘E”S%“ Pﬂtﬁﬁf’i SP@? ﬁéf’f"lﬂﬁ’la %f ol 1%&“’9‘8??@5#? beys a
mxture of fretoistinamngleastdells eMpebssing e Drosophiith ;ﬁamd'fﬂual redepfird BIHEY Rrifs veen
the two states1 When ﬁ{gte i.gand binds tqQ the 15 folded formof a target

t. |
protein 4 . &vellpowm tp fhose skilled it the agt (5.8, Pausshy &readyin Bisfechnalogea99F.dfei n) |
the target pggigign nol ecul e bound by the ligand remains in its fol ded
state. Thus, the__folded target protein is present to a greater extent in
the presence of &bg ggxpn@qnggn@mn}q?egnmulntude of assays to screen and identify inhibitors

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 number WO 95/20652, published August 3, 1995.



binds the target protein, than in the absence of a |ligand. Binding of the.
ligand to the target protein can be determ ned by any nethod which
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pol ypepti des are al so useful as rea_goents for the purification of nol ecul es

t he
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| nhi bi tor's ¢l B¢ ROGarious 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 othex; 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 tﬁrough measuring
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proteins of jhe invention bgsed. 10 on the avail able _information of the
t r ansmenbr ané‘ ﬁE‘PWa’Hfth% tofn pgirea@ actiyation ssgyence (UAS Yol agerastes gecon t he

predicted st M&EF&MWWZ&@%@%W%@&%'& GdnRAclbFof tRb hWgiR@di ment,
t he novel nolecules jdentified. the screening nethods according to the
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i ntake, 15 such as in tablets. onposi tions, armaceuti ca
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pol ypepti des ' ' C Jd . f.jed .t scleeni net hods
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t echni ques and protpcol.s that., are useful_in this, context are
a proteins tetgers the act?vatlon 5omaliln to thje UAS, acrtllvating 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.., a first protein) may be
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pol ypept i dddsdiarget piofein i present o gpﬁterteamglflpélaprgsgp@ of gdrst Ygandrwhish agoni sm
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functi ons n an ort to scover nove treat ases
bi onedi cal irardesrferthisassay tabe performed. Virtually any agent can be assessed by this method -

as a test ligand, including, but not limited to, metals, polypeptides, proteins, lipids, .

=

polysaccharides, polynucleotides and small organic molecules.
Another method for identifying ligands of a target protein is described in Wieboldt -
25 etal, 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 libraries.
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entitled "In &B‘Wﬁ’@ﬂ’é"“ Fised gverthe ¢qlignm  Valeculgrind 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 pharmaceutically active compounds is a well known
approach in the development of pharmaceuticals based on such “lead” compounds.
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o> part I SRHSTSER g pitee Tefar inlchre o brdjinn Ot B iverioRgpecdbs
(1986) 10 Fesmthadesilable information of the tiRteibeine4idmhinlof-ofhk? rotek®8 This, no®élr i S et.
al. J. Orgli Cgel[;n 4&&‘)?&%%78; Fry t@% Sci ence grgS: 1093-%395 l( 1994);
Jackman et igands based on the pred éﬁ“@ﬁeﬁ% ¢ @éf‘@%nes et al. J. Med.
Chem  29(6) : 11th4phititlar &xibodiieht,Skié Bével BoReNes dartifitd BF teibreéming - 7362 :
(1987); Lenu t al., J. 15 Og. Chem 54:3511-3518 (1989); Ley and Seng,
Synt hesi s ‘?9‘; is/aceording t9 thg jnypntionase |owy molgsulan weightmrganicimoleales, i which n :
Medi ci ne Y Ui : b iti PReEM . 0

(1985) Pﬁ%ig%_js anﬁa%g??%?%??*‘ﬁ‘g%%“?%?‘y“@???& B¢ pret ;7(%’8?%?1%%-?%15 ’
(1980) 15 Rewich agin tahlets. Thgroppositionssprhamigeeuticabapypositions, comyrising theul i er et

et e?";‘“%34“5%%%%‘8“@%‘35%@2’%%‘%%‘2‘?’% il Qoo bfieg B me “nCC
172: 344- 358reenpg@)cthads Hesgribagliersin, gawbe preprvedsfor anyrduteof adminfsyratiar er ence in
and Voug o ey FEhULERILARE el iSus oA, Blcindols REBL! D) 1 ot or ence
in its entintramysculanot intapeytoncal. Theamtungef th€xdrma ar other mgreditats ovill depknidn Dol | e
S 310 Do o AR o B3 S ST o
Bur ke et addmifistefadg&Enampliéeok tedhinizres dndipratocolthdt Ardustfil th thikBAext an¢,] of whi ch
inter alia, found in Remington’s Pharmacentical 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?peutic 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




are incorporated by reference in their entirety, including any draw ngs.
Tyrphostins are described in Allen et al., din. Exp. Imunol. 91:141-156
(1993); Amnmbiysiosal ., Bl ood 82:12: 3524- 3529 (1993); Bakeicriseddesez J- Cel
Sci. 102:543-555 (1992); 3o Bilder et al., Amer. Physiol. Soc. pp.
6363-6143: C721-C730 (1991); Brunton et al., Proceedings of Aner. Assoc.
Cancer Rsch. 33:558 (1992): Bryckaert et-5& ., Experimental Cell Research
199: 255-261 (1992); Dong et al., J. Leukocyte Biology 53:53-60 (1993); WO
01/ 31005 PCTrudatide sspyences discleod berein, erlany pdrtion therenf) kcan ticaised, fordkample ;a4

(1993); Gazi | . 2344 2352 (1089): Gazit, et al .,

3 Ned, cnenrodts Bempentatdfifly o6 Gy i, Kb for Sninte B ot

P g e e T T £ T Ay S A
Kuo et al., er, Letters X - - Levitzki, A, e .
6: 3275- 3282 kgL theart, Agcprdinely, 9“,131938 havige at lepst 30% more preferably atleast ( 19309) :

Peterson et atb%,m&hgr&ézeﬁyamas?%%ﬁéore%f’e‘?erébﬁ?%&st &9%,| RO¥E brefiratil), tle;i;{“- J.
Cancer 50:80-85 (1992); Posner et al., Ml ecular Pharnacol ogy 4%: 67/3-683
(1993); Rend¥0%;mene prefesally at leash P3Pa.c00 supst prafesshlysg keagt d80% homoRgy witaur o and

Thonmas, Li f epREPIC&quetivestan bo identifedd3) ;. Sauro and Thomas, J. Pharm and
Experi nental Therapeutics 269( 3):119-1125 (1993); Wl bring et al., J. Biol.

10 Chem 269(36):Mmmowsﬂmew,ﬁdn@gnweiamdnfitmnles, Resear ch

51: 4430- 4435 ; . ' d=NeOr por d herein by reference in
their enti re?ci}ﬁe?ﬁ%% u"d’?ih!éd‘g{ﬁ% ?lg(\imsai?l%sh ﬁ e@%@? sg%%b%ﬁgo#ﬂggm@ﬁﬁm&e used
as nodul 20 or kave aohriety obphandadentivahapplications @ mdytbeused) &r exiniysié] to fedt/oS. pat ent
application Serial No. 08/ 702 232 filed August 23,1996, 15 i_ncorporated
herein by re?%??ﬁ&'gewt?‘f%eﬁ&ﬁf pPuth, such a8 ¢ ?’ﬁﬁllé{‘@t‘w&%‘ﬂﬂa‘: N8t hods of

det erm ni ng pdiculiesmedimeit, the PRecid @fldctledae astdiin peicthicdshy! Fora RAewest and
nodes of administering c ounds to.an organi smare disclosed in U S.

Appl i cat i on E°BEHeLapy .“8‘{{?57??2,%9,“‘1??‘1“6&’%@?2’?@' 30844 3.avhich it er nat i onal
pat ent publ iﬁa&rb&gteaua!eﬁrbyryﬂegggiggtgzl@im@ybl I shed August 11996, both of

whi ch are incorporated herein by 20 reference in their entirety, including

any drawthgs, fi dihe@Eeseit nveptianslsorneniapasses p methofl of agenizing (stimplatingd ppr eci at e
that such degglobiibi l‘ﬁéﬁCﬂBE&M : : - ' nd can be
easi |y adapted g%n(ﬁ)&%ilng'&bre proper @gg’aég%g%ﬁ éﬁgﬁ%ﬁ%ﬁ#@éﬁrs such as
the type of cpmpoiaise adminigtering tessidaanmnhlanmgoniston katagontiomne bf the abaieng used

b L Ly e
esti mat ed i rentbodinhept 6f therpresdnt inveritiontherqizch methotbdf tremtitey diseades in Lxafilak, a
0026 2P MG b PRk B B BV e S,
det er m ned iadminibteringthé dgoRistosamEgonisthe a sl in@dedonfEufficient 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 Baliinari et al.), 1-cyclopropyl-4-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



can be used to nore accurately determ ne useful doses in humans. 30 Plasm
hal f-1ife and biodistribution of the drug and netabolites in the plasng,
tunmors angofRisfies Or 9ans can al so be deternmined to facil ppfiSeo02Se! Ction
of drugs nost appropriate to inhibit a disorder. Such nmeasurenents can be
carried out. For exanple, WO 01/31005 PCT/US00/ 29002 -54 HPLC anal ysis can
be perfornmed on the plasma of aninmals tYeated with the drug and the

| ocati on of radiol abel ed conmpounds can be deter-m ned using detection

met hods -suderivatives(BPApplicatipndNe @ 546 360/AR1), setesindalesand s¢lenidesBGT p¥Oent

phar m acok et piled By 19000 BBy Ui RPRLAorye, o

chem cal stcompbutide (RCT WE D2/21660gpublishedDesembayd 001992 bybaw)dmddi spl ayi ng good

phar maco- kineti ¢ characteristics S_a,. . 1 1OX Gl studi es
can al so bé’%%’.llﬁw oB1§ac °W88%‘1?F?‘\2‘§f gﬁ%ng‘gﬁ’ E‘&hﬁﬁgﬁfﬁ% ﬁ"ghgywior
exanpl es t Qygve tlal), &l bikviich S8 inddfpoedéd byo@fepuice hétein, iatludiap by draivimgs. model as
follows: 1) the conpound is adm ni stereg to mce (an untreated caontrol

mouse shoul d al §ompeundsdhpt camtyaverse gelbmembrangsiand aggresifiant toeRt BYdrglydbt ai ned
via the ta'ake%&éxﬂiaﬂﬁ SdVaRiABedil BSBeraPeutied §k théyedh BBSme HIEIY BioatilbRafibin €

sanpl es are anal yzed for red and | te blood cell counts, blood cell

conposi t i orbeingadministered exally tagpatiengtspHeweves gnapy of theseprpiginoinbihiders onar cel | s.
A conpari - ol : L i Ry U ibidil Rirasibh@ Wi | ndi cates
if toxici t?%ﬁjlﬁ@zgﬁ%ﬁﬁigﬁﬁ&tﬁﬂgqﬁymﬂ%éﬁn 3}1‘% gac%l t oxI cf"?‘? st udy,

f ur t heriost ubkreforecansemultiple side@fiects astherapentics for diseagest he ani mal's (preferably,

i n accordance wigt h the.. ri t.erj nar ' j.aflan gui delines
" Report of the Aﬁ@ﬂ‘&‘é‘ﬁ" e ecroﬁlﬁglr“i\/ég’l\@yieg%f%Rg?g“%é.égb’g%dng&g%%@hanasi a,
Journal of masbraweptnieibly orgamio/mbleciles| WOS6(2976 @blishedAdgst 1,11998by :
o 655 20 ndia e FOrererinRmaREoirb e ateotsy R T bR S8 T s or
L oxi c: ty. (al“afmaaleﬁépqaﬁagiei iﬂdeﬁddwsﬂbistaﬁugs fased t6 Gieastindiolé rinigs sg:mbacryg}iexgm ned

i stological]y, Conmpounds causing..a reduction if ho ' r 00
conponelit s ¥ %‘W%‘Bs é'l“@rs}‘l?fg,g‘t%fg‘g‘g? %°1“W8M&@ﬂ$§vg¥?@‘%§5}9@r se effect

. 0N MBj Or Olyhd§phate] shdGERE Eubstitubdts UISCRAtet Application Sexidt Nosf 082702,230¢file@s s -
preferred the conpound. 25 For. the treatnent QI) cancers the expected daily

dose of a HuEuSIAIebIN: entitlsd Hindelinone Combmatonal Libages god Refated Pradpcts and oy
_preferably %et?ledgégmmaax nt af‘ﬂis%é’tlgr PhpleLa128lyin & LfonToodkey e 221/M8HIS can
be delivere ess fr I

equently provided plasma Ievels "~ of the active npiety
are suf fi ciand08/485,323, filedi June hd98Hentitled ‘BenadidenefrindolingCampennds fasithe - shoul d
reflect,th t 2D 68! DEkIRb 2 3PIRNAnd he conpound
the | O\A/Zé)r gggﬁgﬁﬁfgg%‘g}erg g‘rs %(aafggg%ry gnacﬁi eve effl cgcy. '
International Patent Publication WO 96/22976, published August 1, 1996 by Ballinari 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.




DGPCR nRNA transcripts may be found in many tissues, including peripheral
bl ood | ynphocytes, spleen, bone marrow, salivary gland, heart, thyroid

gl and, adr epeloyMep1/ 31005 PCTI US00/ 29002 -55 gl and, pafgifnkionchd’ e’
colon, lung, prostate, small intestine, nmuscle, stomach, placenta and

fetal liver. The sequences provided in SEQID NO 1, 3, 5, 7, 9, 11, 13,
15, 17, 19, 21, or 23 may be used to fif& the full-length clone of an
DTGPCR receptor. The clone of the receptor will, as detail ed above, enable
screening for theOtrdegenptessf Sibsteunes tapable ot mbdulatingrkimseactivitg inchdebaat es t he

receptor and_fo wi.th potential ., utilit dreati di sorders
i ncl udi ng Capl&ngvgxgﬁgf@rgmhgg PG %W%*%eﬁ’é’é‘{ ﬂ%oronary

t hronbosi s, qhinhdolings, ddr;ﬂﬁ&tﬂﬁf@nndliﬂés@&&d qiiietolk refgfedb Hbd%mihdﬁrvﬁeHSUCh as
cancer, gI agﬁorra obes&séi maté)sb lig dl sorders i nf l ammat ory di sorders,

and CATS di s&PepE @mpoyp B%‘a*ugeefmemmeneems@mmm of
respi rat ogy guﬁlm&ﬁd%&nghﬁn&%hﬁétMeyM%ug 2P0 Pabfdafiod dgﬁfﬁ% by

the disease. Contraction of airway smooth nusclé 1s stinulated

t hr ombi n. G &d} Iones etal., J.8olatgnt No. 444796085 Kable et alg LiS. PategtiNo. W;WEdﬁaﬂl y, in
bronchioliti %Lg@ | { onbi n
receptors my bigh et é?jl%l};gte u?'ri?@fﬁg’r ﬁ%l%]gg\%"%ﬁfgoﬁy% o?&?si‘%_zz- L29.
Furt her nor e, 4%94%@b$$aﬂdéﬂsdkmnh {BRENPuhilicationNo. bé@??zmmﬂurkm‘beﬂept ors.
Crino et al 6 useful in
renodel |'i ng 15%)% fﬁ Assg ruc ag{‘r?egRi? |W%§%P§izrg9mgﬁﬁg’;@xrﬁ ’f‘#‘ﬁf"i‘r@h Vi a
sti rmul at iton Bﬂ%-BM(lbm)sBemnmdleG@eﬁResmmz aﬂ}meysoe(gm ; Chudtikb@as, et

NG T T AR N

expr essi on oferBiPéQUL JoPrgl Chefl. a@i)lmaﬁsqrrya@éll Séticenesi 0930109591 gv4y;ecept or s
suggests that DmGPCR maybe useful _in the  treatment of unstable angi na due

to the rol e fckmagghal. SC%EF ReseardHat 787958628 13; Jongsset ak i Med. Chsm999)
Grcul ation 30g).f4-1428. Leé\aadlsﬁm&ﬁal&n@mhmesﬁﬁaf gf{sﬁﬁi)t .u\efzf afrat ory

di seases, such as psor|a5|s I nf| ammat or

sclerosi 85 r Qe e - 331213518 (1989)ahey andﬁegg,&mthws 1975:415522 69351)9 tissue
benet 1 oi ol FrrpEeQl, MIGIRERodR ul Mol 1 1EOTH AofSEARYRER. TiooRy o i
Di s 55:841- 8R®earch AS: amm (d%ﬂd’ﬁﬂlipeiddi}asﬂb{]d&tbmc;&ﬁd ChemdF(194489-£5%! so
Lo S ohPRE AR RBLE o e oB OPRIGRI O 538,
Hof f i nan & ampmol (aﬁaﬁﬁx)mﬁithmdzsms (3986)] Sikbra efl., Cﬁ&eﬂﬁ&termFmT-ZQSEt al . 30
(1994) A”& F %‘BO l%l?orz? ZtSal DRni alytical gxoc}%rli?q;z gﬂéslﬁs?gésg oy lof wh_lc?16are
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 described 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);

-




Expressi on of DnGPCR in bone marrow & spl een suggests that it may play a .
role in the proliferation of hematopoietic progenitor cells. See D Cuccio
et al. (%98@isfes® Hematol 24:914-918. As another exanpperypbdtfshifeR My be
useful in the treatnment of acute and/or 5 traumatic brain injury.
Astrocytes have been denonstrated to express thronbin receptors.

Activation of thronbin receptors may b#3involved in astrogliosis follow ng
brain injury. Therefore, inhibition of receptor activity nay be benefici al
for |imti Dyng eiealy hilmidunolrdf1(6):127123€2324 (19983)k Gazihetrabdl. M&HChgnﬁZ%éyt es my

(1908) - Eur B4 o8 rate ahoit Y. Chig 383536 AnE159) Kis o aint S8 550
G abham & @ﬁgysmbam(a%,)mﬂmmﬁfg@m Blodlr: £275:4DGPR 9B Kb ef o
activation nma di at e _neuragnal and_astrocyte algogot osi s _and zr:))("eventlon of

neurite ouk ‘FTLeFtﬁ‘ﬁﬂﬂﬂ??'Gﬂz (r&?ﬁ%l'ﬁ\ﬂtzﬁbﬁefm ASERY. 63202 21P®and acut e

brain iy u%lé‘tea@ 1.Bidk; Ch&?wqas@-mbg (s @Pimomommztaé%@sﬁs%
Tur geon et Z\)&§’1998) Neur osci 882-6891; Sm th-Swi ntosky et al.

(1997) J N345 0993y Pilsmesel. mQGCar@nﬁo &41-85a0199%);®@97rq3pb,molﬂ@gar797 321-327;

Sui dan et 678831 Qgih ﬁl%ﬁ}%%% § ng Table 4
contains t éarg{gé%e%?:%s oféh h(Ii|§ nucl eot’l ﬁgs an fbg?’ Bg%tglg)idgs of the
i nvent i on. (02X A6 addThmnasaLifeﬁcmrgpeDB&%lemﬁaﬁ@%?)f %ﬁurmmaﬂEQ ID NO, 1>

AT acpcaAcT AR Wi PR AR e U 2 Lo ko g - i

CAGCT GGoAT Therh (26903 6) 22410292700, ind\Yaiiddae (K GandeT ReseafchGT:A430-4435

Ol bl el AR B AR ldng any

AATGT CCT GG ACGTAGT TCTGAGGAAT CGGGCCAT GCAGACT GT GACCAATATA: -

TTCATCACGAATCT GTCGGACATATT CTW TTTACT "
COGCTTTACACGT TCRthereompstn @Wﬂ‘%&sﬁ ‘%@%‘P&‘#@@"‘*S such as
TTTGCCCAGGRLCEASH %@Qﬁi NOCOB/ TP Hie A il 23, 1996,
CGGTACTTCGTTATCATATACCCCT o TGAAGCTCTCCACCTGCATCGGG

ATCATAGHGA vf"@ﬁl\CATG

AAGATGACCAACGAGs(3h @&% W to a patient
ACTCTAATGCTAAACGGAAGCT TTGT AT CAT Ao
TCTACCTCGGamhmodrsatadminsieragsanpammstanoreniswas discosddadh@pplication

AT&CCTATGEW@»@ %WmWﬁm number

WO 96/22976, publishied 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 IC50 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,



TTCGGTGOCATCACAACCACT CTGCAGT TTGTGCTGCCCT TCTTCATCATCTCGATTTGS
TACGTGTGGATATCGGTGAAGCTAAACCAGCGGGCCAGGGCCAAGCCGGGAT G'IC':TCGAAACAT TCC
TOGAGACGECARBAGSIGREAT OGEGAT CGCAAGAAGCGCACCAACCGCA
ATGGTGECGGTATTOGGACT CAGCT GGCT GOCCAT CAAT GTGGT CAACAT AT TCGATGALY 00129002
TTOGATGACAAGT CCAACGAGTGBOGCTTCTACATCCTATTCTTCTTTGTGBOCCACTCT MO 01/ 31005
PCTI USO0/ 29002 . - 57-

ATTGOCATGAGCT CCACCT GCTACAAT CCCTTCCTGTACGCCT GGCT GAACGAGAACTTC
C&AAGGAGTTCHR@@@FWWMWW&E@Mng and the
ATCACCAGCEEE .'C' ¢ ¥ o .

layi d
TAA yig goo

GTCGAGCT GGGCGA W gﬁﬁgﬁ@lmﬁn (3 The
following am no acid sequence %% . 2> 1S t am no aC|°(’:P-L equence for
t he protein Eonexdmple, bylctthetumaz:;l@quaﬁcdaomﬁn S&Qable ahifal fhodel as follows: 1)

VOl PV YATUROPCORERYE S SR e e bR sheyih oo beused

PL YTFMGRWAFGRtsbChiniyiits/afiiiemiodic &l dbitaited AiIRY tal| vieirdriP lid sh &iselireach treatment

STSATOAVNEUFR TR YRR ER BBLIEEH AR OFREAT E IOOR PLfora Sl o

YVW SVKL NQRABMKRSTHISH RBR. A

FDDKSNEWRFYI LFFFVAHSI EANBES@TEYNPFLYAWNENFRKBFQ LP@NPSNNNI I\

| TRGYNRSDRNT PRpolg ipdicsseptoxicity is
YGNGTGAVSPI L - NAAL VHGGDHQVHQL QPSHHQQVEL TRRI RRRTDETDGDYL DS

GCDEQTVEVRFS PFVSTDNTTG S| LETSTSHCQDSDVMVEL GEAI GAGGGAELGRRI N The fol | owi ng
DNA sequéhce for Affhptorpinationadeagh taxicigestydys furthenstudias san bexabiedost bynogast er

ATGAATCA@W , i erican Veterinary Medical
ATACGCCAGCAGCAGCAATAGOGI GOCLTAT Cl s ry Medie

TGGACTACCT TGASSOTidivmpits NCHCE A SBE M edical 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 gross

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, adrenal



AACACCT CGGATCTGAAT GAGACT GGGAGCAGGCCGCT GGACCCGGTGCT

TATCGATAGGT TCCTGAGCAACAGGGCGGT GGACAGCCCCTGGTACCACA

TGCT CATCAGS A 5ThCGGCGT GCTAATCGT CTTCGGCGCCCTAGGCAAC PCT/US00/29002
ACCCTGGTTGI TATAGCCGT CATCCGGAAGCCCATCATGCGCACTGCTCG
CAATCTGTTCATCCTCAACCT GGCCATATCGGACCTACTTTTATGCCTAG
TCACCATGCCGCTGACCT TGATGGAGATCCTGTCCAAGFACTGGCCCTAC
GGCTCCTGCTCCATCCTGTGCAAAACGATTGCCATGCTGCAGGCACTTTG
TATTTTCGTGQ@@@M&@%TM@@G@@AMMMWWE stomach, placenta and

S R -
frodiaals ﬁr % 11,13,15, 17,19, 21, or

LT
GT TCGT CTAC23\friap GEnssd ke AACHEE AnMeAGIBClsnecAal DRGBUR Xeceptor. The clone of the

AWMM@%“M enous

Chaizori4asthitlerorhicne Whith hiatdsttic rEApfr@Ad\(Sr compounds with potential
TGAAGAGCCCI:ATCACCGFGGTGCI:TGFCI:AGGCGFCCFCCCITCAGCGG
b T TES g poardipyasquigr disordepgreperfusion restenosis,

e A S IR 00 s s
TACGCCAT CT gilaarmid] obesitnasiatalicdisodeson , and CNS disorders.

T O PO MBIy s

A8 @EAMEBRtbY IBOLSESC(Pettaction of airway smooth

CTCCAAAGEOGAACT CAAGCT CLT GG o ]
Elﬁ ieﬁia%'%l B Pidrmacol 126:478-434.

o @@t activation of thrombin

Scc’?%éoaccczcmg seplors Wﬁgﬁaﬁg’w’ P N

am no aci d FagEdHRBES nfaSticelld v AR Béch showdttdithve thivorhbift réddptosse Cliticet abf SEQ | D

%N%M_IAM 61990 FRxkmEMed 483:88-83% DmERCR Ay dserevrsitiazrredellivg of SR INVRS

TTNLM VNL Agldel¥E Vlint-SHirbikid IBXNMWW&\@}&&MA%MMH%LAWH :
Pl RSRMVRTENI TLI Al VTLW WL WSVPVAETHDVVWDYDAKKNI TYGMCTETTNDFL GPRTYQVTFFI
SSYLLPLM | synthesisiSeriega&irobrasskaddreRBRhRmAAFHIZ ki AG apiewtel 1PPRI) Dy

ETNTLTKLVI @yhRBLh/ 723588184 YAFL SENFRKAFYKAVNCSSRYQNYTSDL PPPRKTSCARTSTT

In another example, increased release of sCD40L and expression of CD4A0L 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 Rheum 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 & Camey (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.

—



G- . The foll owi ng DNA sequence for DnGPCR2b <SEQ I D NO 5> was identified
in D. nelanogaster: ATGAATCAGACGGAGCCCGCCCAGCTGGCAGATGGEGGAGCATCTGAGTGG
ATACGCCAGCAEEALAEISCAGCGT GCCCTAT CTGGACGACCGECATCCGC PCT/US00/29002
TGGACTACCT TGACCT GGGCACGGT GCACGCCCT CAACACCACTGCCATC
AACACCT CGGAT CTGAAT GAGACT GGGAGCAGGCCGCT GGACCCGGT GCT
TATCGATAGGT TCCT GAGCAACAGRRCGGT GGACAGCCOCY QB(;AI w

CGGCGCCCT.
XGCTCCCCAIG-CI_;TC#%#X%A( ICGGCGTEIPF@GCTNMMWTCGTCTTW&W%GS& that it may play a role

O A R A B AR o . 1590

GGCTCCT GCT CCHeBEPEHAZ IMANACGAT TGCCATGCTGCAGGCACTTTG

O oM LGS oo

ACGATCCT to express thrombin receptors.

GECCEREAHE BREDmIGT CRRAGT I
TCGTCTACAAGGAGCT CAGACACGCCGGCAGTCCT
STMTC@CCTGC@&&E@{%WW&M@YM%MW following brain injury.

CGCAACGGGCCOTHérdf0fe] MMt e Tekeptoialelitdh ﬁ%?ﬁ&ﬁ?or limiting
GGTGCCCATCCTGATCGTCTCGGTTACTT ATCTACAA

TGAAGAGCCGCAT®infisrunstion dorma

ACQ%T&T i T: %%M ur J Biochem 255:766-774;

3 P IBOT AT @BE@ham (1995) J Neurochem
TACGCCATCT " TCGGCATGAGCI' CCGCCT GCTCCAACCCGTT
GCTCTACGCCT CAACT TCCGCT GCAACGT CCAGGCGGCGG
PCRESE6H ' Svirland astrocyte apoptosis and

. Y
‘.OCCNNECOCG1! “CC.G'
th

Jr#é.‘m ! —.e?;«',:‘.;‘v cial in both chronic and acute

GCGCCAT AACCOHah Gy Ree, Gl WM@%&&S&& Turgeo:é Et al.l 5 NOL 6>
GAGGT CACCAA Ci sequence <

is the am ncﬂgﬁmﬁﬁﬁ lheé”ﬂpbg‘&“f‘fm% &997 b{/ ?‘H‘%"W% fence of
SEQ | D NO. 5:1896; Gill et al. (1998) Brain Res 797:321-327; Suidan et al. (1996) Semin Thromb
I\/NQTEPAQ_ADGEHLSGYASSSI(\ISV YL DDRHPLDYL DL GTVHALNTTAI I&ITS NETGSRPLDPVLI DRF

L SNRAVDSPWY Higmest #2:23-1835AL GNTLWI AVI RKPI MRTARNLFI LNLAI SDLLLCLVTMPLTLMVE

ASPLFWKEL I NTDTPALE G Syt TR PRl v LR B At P vnaa.

polypeptides of the invention.

20

TABLE 4

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

ATGGCCAACTTAAGCTGGCTGAGCACCATCACCACCACCTCCTCCTCCATCAGCACCAGT
CAGCTGCCATTGGTCAGCACAACCAACTGGAGCCTAACGTCGCCGGGARCTACTAGCGCT
ATCTTGGCGGATGTGGCTGCATCGGATGAGGATAGGAGCEGCGGGATCATTCACARCCAG
TTCGTGCARATCTTCTTCTACGTCCTGTACGCCACGGTCTTTGTCCTGGGTETCTTCEGA
AARTGTCCTGGTTTGCTACGTAGT TCTGAGGAATCGGGCCATGCAGACTGTGACCAATATA
TTCATCACGAATCTGGCCCTGTCGGACATAT TGCTCTGCGTCCTGGCGGTGCCATTTACT
CCGCTTTACACGTTCATGEGTCECTGGGCCTTCGGCAGGAGTCTGTGCCATCTGGTGTCE
TTTGCCCAGGGATGCAGCATCTACATATCCACGCTGACCCTCACCTCGATTGCCATCGAT
CGGTACTTCGTTATCATATACCCCTTCCATCCGCGCATGAAGCTCTCCACCTGCATCGGE
ATCATAGTGAGCATCTGGGTGATAGCCCTGCTGGCCACCGTTCCCTACGGCATGTACATS
AAGATGACCAACGAGCTGGTGAACGGAACGCAGACAGGCAACCGAGACCCTGGTEGAGGCT
ACTCTAATGCTAARCGGAACCTTTGTGGCCCAGGGATCAGGAT TCATCGAGGCGCCEGAC
TCTACCTCGGCCACCCAGGCCTATATGCAGGTGATGACCGCCGGATCAACGGGACCGGAG
ATGCCCTATGTGCGGGTGTACTGCGAGGAGAACTGGCCATCGGAGCAGTACCGGARGGTE
TTCGGTGCCATCACARCCACTCTGCAGTTTGTGCTGCCCTTCTTCATCATCTCEATTTGE
TACGIGTGGATATCGGTGARGCTARACCAGCGGGCCAGGGCCAAGCCGGGATCGAAATCE
TCGAGACGGGAGGAGGCGEATCGGGATCGCARGARGCGCACCAACCGCATGCTCATCGCC
ATGGTGGCGGTATTCGGACTCAGCTGGCTGCCCATCAATGTGGTCARCATATTCCATGAC
TTCGATGACAAGTCCAACGAGTGGCGCTTICTACATCCTAT TCTTCTTTGTGGCCCACTCT




KSRI TWAVQASSAQRKVERGRRVWKRTNCLLI SI Al | FGVSW.PLNFFNL YADVERSPVTQSMLVRYAI CH
M GVBSACSNPLLYGA-NDNFRCNVQAAARKRRKL GAEL SKGEL KL L GPCGAQSGTAGCEGGELAATDFMIG
HHEGGL RSAY @ Gdoes! DHNPVPSEVTKLMPR WO 01/ 31005 PCTI USO0/ 28€flgseonbvdz The

fol,l owi ng DNA sequence for
mel anogast er:
TGAGGAGAATATCACCTCATTCTTCACCGACGAAGAGT

ATGGAGAACACCACAATGCTGECTAATATTAGCCTAAATGCAACCAGAAA
GGCCATCA

ATCECACT TTCCOGTCGATAGT GECATTCTTCT TOGGCGTCATQCOCATC

DGPCR4 <SEQ I D NO. 7> was identified in D.

ACGGGATT
CAACATGCG

ATCTGATGTTEE
GTGTACTACT (s

TTCCTTGGTH
GCTGCCCCTH
TCTGGECGECCH
CGCAAGCGEH
GCTCTGGECTS
TCGAGACGA/
CTGGCCTACA
CGAGAATTT(
ACCAGAACTHA
The foll oy

CATCATGGC
GAGAACGGC
GGAGCCGACT

AT GATCATCAGCGGT CTCTACATGOGCAT GATCATGOGGC
\EEANCHEEEEREESTE RSEAIGIACT EEEATBBCIAETuence for the protem encoded

for the pi
MENTTM_ANI
TTNLM VNLA

Pl RSRMVRTENI TLI Al VTLW WLWSVPVAFTHDV\NDYDAKKNI TYd

SSYLLPLM || St folk
ETNTLTKLWVI

TWMMM@CATC&CFTWC
S
% Eif TN LLCVLAVEPET -
\ S FoRYivET RMKLSTCIG
MMMWYMEW@&WIQGSGFIEAFD o
AN : EAREVEEBLT GOEVLIRELPRICT CCACCACT
YH Sé{FﬁWES@é 8@35 T3 ANV FLSWL I‘i LEMY no acid g
e
SERAL éﬁE@ﬂdsVl LVVWENND
TV _MﬂsﬁﬁﬁiﬁEBY@MYMY%WVthMMGWNVL VBl DRFL/

[ETTNDEL GPRTYQV]
xg[DxmmaFmeKSL
Rbdan L SENERKAEYKAVNCSSRYQNYTSDL PPPRKTSCAR]

ATACGCCAGCAGCAGCAACAGCGTGCGCTATCTGGACGACCGGCATCCGC
TGGACTACCTTGACCTGGGCACGGTGCACGCCCTCAACACCACTGCCATC
AACACCTCGGATCTGAATGAGACTGGGAGCAGGCCGCTGGACCCGGTGCT
TATCGATAGGTTCCTGAGCARCAGGGCGGTGGACAGCCCCTGGTACCACA
TGCTCATCAGCATGTACGGCGTGCTAATCGTCTTCGGCGCCCTAGGCAAC
ACCCTGGTTGTTATAGCCGTCATCCGGAAGCCCATCATGCGCACTGCTCG
CAATCTGTTCATCCTCAACCTGGCCATATCGGACCTACTTTTATGCCTAG
TCACCATGCCGCTGACCTTGATGGAGATCCTGTCCAAGTACTGGCCCTAC
GGCTCCTGCTCCATCCTGTGCARAACGATTGCCATGCTGCAGGCACTTTG
TATTTTCGTGTCGACAATATCCATAACGGCCATTGCCTTCGACAGATATC
AGGTGATCGTGTACCCCACGCGGGACAGCCTGCAGTTCGTGGGCGCGGTG
ACGATCCTGGCGGGGATCTGGGCACTGGCACTGCTGCTGGCCTCGCCGCT
GTTCGTCTACAAGGAGCTGATCAACACAGACACGCCGGCACTCCTGCAGC
AGATCGGCCTGCAGGACACGATCCCGTACTGCATTGAGGACTGGCCAAGT
CGCAACGGGCGCTTCTACTACTCGATCTTCTCGCTGIGCGTACAATACCT
GGTGCCCATCCTGATCGTCTCGGTGGCATACTTCGGGATCTACRACAAGC
TGAAGAGCCGCATCACCGTGGTGGCTGTGCAGGCGTCCTCCGCTCAGCGG
AAGGTGGAGCGGGGGCGGCGGATGAAGCGCACCARCTGCCTACTGATCAG
CATCGCCATCATCTTTGGCGTTTCTTGGCTGCCGCTGAACTTTTTCRACC
TGTACGCGGACATGGAGCGCTCGCCGGTCACTCAGAGCATGCTAGTCCGC
TACGCCATCTGCCACATGATCGGCATGAGCTCCGCCTGCTCCAACCCGTT
GCTCTACGGCTGGCTCAACGACAACTTCCGTAAAGAATTTCAAGAACTGC
TCTGCCGTTGCTCAGACACTAATGTTGCTCTTAACGGTCACACGACAGGC
TGCAACGTCCAGGCGGCGGCGCGCAAGCGTCGCAAGTTGGGCGCCGARCT
CTCCAAAGGCGAACTCAAGCTGCTGGGGCCAGGCGGCGCCCAGAGCGGTA
CCGCCGGCGGGGAAGGCGGTCTGGCGGCCACCGACTTCATGACCGGCCAC
CACGAGGGCGGACTGCGCAGCGCCATARCCGAGTCGGTGGCCCTCACGGA

SGACTCTA
equence

IVRS
AVVH

FFI

DVI:

STT G

CCACARCCCCGTGCCCTCGGAGGTCACCAAGCTGATGCCGCGGTA




The foll owi ng DNA sequence for DnGPCRSa <SEQ I D NO 9> was identified in D
mel anogaster: ATGGAGAATCGCAGT GACTTCGAGGCGGATGACTACGGCGACATCAGITG
GAGCAAT T CCA#-6¥$1d¢(8GAGCACCCCOGCCGECGT CCTTTTCT CGGREA PCT/US00/29002
TGAGCAGCGT GCTCTCGGCCAGCAACCATACGCCCCTGCCCGACTTTGEC

CAGGAGCT CGCCCTATCCACCAGCTCCTTCAATCACAGCCAGACCCTATC
CACCGACCAGCCCGCCGT CGGGGACGT GGAAGACGCGGCERRGGATGCGG
CGGCGTCCATGCGAGACGEGCTCGT TTGCATTTGT GGT CCCGT GGT GGCGT
CAGGTGCTCTGRAGCATCCTCT TCGGCGECATGGT CAT TGT GECGACGEG

CGGTAACCTGAT TGT TGT CTGGAT CGT GAT GACGACCAAGCGGAT GCGGA

_IC_GGTAACCAAC %‘f CATAGIGAA UU%&?W equence for the protein encoded
TCTACTGL

GCCCTTCGCGECGA CCCAGTTCATCGCGATGCTAA
GCATCTGCGECC] Tm@ﬁm&éﬁiﬁm@ﬁmrmnmmwvmms

GTGGCCATCAT WTAFASIYTLVLMSIDRFLAVVH

GATGGAGT CCCIFrCTACAACATCCTCATCATCATYCTAACCTACTTCCTGC
CCATCGFCTCCATGACGGTCACCTACTCGCGCGTGGGCATCGAGCTCTGG | 1 E WO 01/ 31005
PCT/ 1JS00/ 2D0BZollowit DIEGATOCARCHE SEGAGRGOAGSGERTECDACHA MogasaAY GT (GCG
GAGT AAGCGAASC—IGTGGT GAAGATGATGATTGT GGT CGT CCT GATATTCG
CERRTCARRES

CCATCTGCTGG SaaiRage
CCGGOCATCAC A ( G
CTGGCTGGCCATTL;

TGAATTCGCGC
TTT+GTCCCCHE

; s 2P GCTCTCCTG
GTTCGTCTACAAGGAGCTGATCAACACAGACACGCCGGCACTCCTGCAGC
AGATCGGCCTGCAGGACACGATCCCGTACTGCATTGAGGACTGGCCAAGT
CGCAACGGGCGCTTCTACTACTCGATCTTCTCGCTGTGCGTACAATACCT
GGTGCCCATCCTGATCGTCTCGGTGGCATACTTCGGGATCTACARCAAGC
TGAAGAGCCGCATCACCGTGGTGGCTGTGCAGGCGTCCTCCGCTICAGCGG
AAGGTGGAGCGGGGGCGECGGATGAAGCGCACCARCTGCCTACTGATCAG
CATCGCCATCATCTTTGGCGTTTCTTGGCTGCCGCTGAACTTTTTCAACC
TGTACGCGGACATGGAGCGCTCGCCGGTCACTCAGAGCATGCTAGTCCGC
TACGCCATCTGCCACATGATCGGCATGAGCTCCGCCTGCTCCAACCCGTT
GCTCTACGGCTGGCTCAACGACAACTTCCGCTGCARCGTCCAGGCGGCGE
CGCGCRAGCGTCGCAAGTTGGGCGCCGAACTCTCCARAGGCGARCTCAAG
CIGCTGGGGCCAGGCGGCGCCCAGAGCGGTACCGCCGGCGGGGAAGGCGG
TCTGGCGGCCACCGACTTCATGACCGGCCACCACGAGGGCGGACTGCGCA
GCGCCATAACCGAGTCGGTGGCCCTCACGGACCACAACCCCGTGCCCTCG
GAGGTCACCAAGCTGATGCCGCGGTA

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:

MNQTEPAQLADGEHLSGYASSSNSVRYLDDRHPLDYLDLGTVHALNTTAINTSDLNETGSRPLDPVLIDRE
LSNRAVDSPWYHMLISMYGVLIVFGALGNTLVVIAVIRKPIMRTARNLFILNLAISDLLLCLVTMPLTLME
ILSKYWPYGSCSILCKTIAMLOALCIFVSTISITAIAFDRYQVIVYPTRDSLQFVGAVTILAGIWALALLL
ASPLFVYKELINTDTPALLQOIGLODTIPYCIEDWPSRNGRFYYSIFSLCVQYLVPILIVSVAYFGIYNKL
KSRITVVAVQASSAQRKVERGRRMKRTNCLLISIAI IFGVSWLPLNFENLYADMERSPVTQSMLVRYAICH
MIGMSSACSNPLLYGWLNDNFRCNVQOAAARRKRRKLGAELSKGELKLLGPGGAQSGTAGCGEGGLAATDFMTG
HHEGGLRSAITESVALTDHNPVPSEVIKLMPR




The follow ng am no acid sequence <SEQ ID NO. 10> is the am no acid
sequence for the protein encoded by the DNA sequence of SEQ I D NO 9:

MVENRSDFEARI@ER

Y BNVBNWETPAGVL FSAVBSVL SASNHTPL PDFGQEL AAp ST 8ShiNgisTL STDQP

AVGEDVEDAAEDAAASMET GSFAFVWPWARQVLWEI LFGGWI VATGGNLT VWW VMT TKRMRTVTNYFI VN
LSI ADAMVSSLNVTFENYYYM.DSDWPFGEFYCKLSQFI AMLSI CASVFTLMAI SI DRYVAI | RPLQPRVBK

RCNLAI AAVI W.ASTLI SCPMM | YRTEEVPVRGLSN YPEWPDGPTNHSTMESLYNI LI | | LTYFLP

| VSMIVTYSRVGE ELWGSKTI GECTPRQVENVRSKRRVWKIMM VLI FAI CW PFHSYFI | TSCYPAI TE
APF| QEL YL AIThe/folguisrEMbangequ CREQADNEATE PasreFatifedn SRRIGpERSRY SCSASPD
HNRI KRNDT(}(SI LYTCPSSDrI:gSnII-IRJ,T% %&gﬁﬁ LRAESL: GGGG4RKRLSYQQEN($V\E, '
GPNSATAVTNSS éaﬁ@ Eﬁ&%% or DmGPCR5b <SEQ{I D NO.
11> was 1@ q{qg‘:B:E@fgdceﬂ;;GAmaém@@IrT@'fTCGGCGTCATCGCCATC

ATGGAGAAT CricbéchePETirEEEAREE ¥aCAdEpeRTION Wﬁw&ﬁ

CTCAGCAAC(

TCACTCCACG

ACTTCCTGCC
GAGCTCTGH
. GAATGTGCE]
TGATATTCX
TCCTGCTAC(
. GGCCATCTA(
ACTGCTGGAT
TGGTGCCTGT

GAGCAATTCIMEE@@GMAW@BA z
TCTCGGCCAT m&mmxmmmm
GACT T TGGCGACEIRGTACISELEHT -
GACCCTATCGAREEA "3%3:{%??1;%% G
AGGATGCGX( > (En
TGGT GCCGT (AGkddrrtéstrtédachddccT fChECENCCA¥STATIGCTEAMETATE

" GGCGACCGG(GETeMBCTHGARTIGTAGTIETERCATOCTIRAT GAOGACBANGC
GGATGCGGA(

GCCATGGTG
TAGCGACTE
CGATGCTAA(
GACAGATAC(

- GTGCAACCT(

CCTGCCCCAT

JCATCGT CT CCATGACGGT CACCT ACT CGCGCGT GGGCATC

36 A .\ URGHBGTGAZ8quence for the protem encoded
MM@QWTGATGATTGFGGTCGFCC '
JCATCTGCTGGCTGCCGT TCCACAGCTACT TCATAATCACA
EEE&G¥;ETGFFGNLLVILVVVFNNNMRS

S AR AT S Dt LRFANGE,
%ﬁﬁﬁ%ﬁ%ﬁﬂ&%ﬁ%&ﬁ%nxzYTLVLMSIDRFLAWH
@Mé’p‘.ﬁﬁﬁmi‘ﬂ' WAWEW@AA@T@G?@W@&CMCTFTTNDFLGPRTYQVTFFI

) ' AFASLWLPVQLILLLKSLDVI
ETNTLTKLVIQVTAQTLAYSSSCINPLLYAFLSENFRKAFYKAVNCSSRYQNYTSDLPPPRKTSCARTSTT
GL

The following DNA sequence for DmGPCR5a <SEQ TD NO. 9> was identified in D. melanogaster:

ATGGAGAATCGCAGTGACTTCGAGGCGGATGACTACGGCGACATCAGT TG
GAGCAATTGGAGCAACTGGAGCACCCCCGCCGGCGTCCTTTTCTCGGCCA
TGAGCAGCGTGCTCTCGGCCAGCAACCATACGCCCCTGCCGGACTTTGGC
CAGGAGCTCGCCCTATCCACCAGCTCCTTCAATCACAGCCAGACCCTATC
CACCGACCAGCCCGCCGTCGGGGACGTGGAAGACGCGGCCGAGGATGCGG
CGGCGTCCATGGAGACGGGCTCGTTTGCATTTGTGGTCCCGTGGTGECGT
CAGGTGCTCTGGAGCATCCTCTITCGGCGGCATGGTCATTIGTGGCGACGGG
CGGTAACCTGATTGTTGTCTGGATCGTGATGACGACCAAGCGGATGCGGA
CGGTAACCAACTATTTCATAGTGAATCTCTCCATCGCGGACGCCATGGTG
TCCAGCCTAAACGTCACCTTCAACTACTACTATATGCTGGATAGCGACTG
GCCCTTCGGCGAGTTCTACTGCAAGT TGTCCCAGTTCATCGCGATGCTAA
GCATCTGCGCCTCAGTGTTCACCCTARTGGCCATCTCCATCGACAGATAC
GTGGCCATCATCCGGCCACTGCAGCCGCGGATGAGCAAGCGGTGCAACCT
GGCCATCGCGGCGGTCATCTGGCTGGCCTCCACGCTCATCTCCTGCCCCA
TGATGATCATCTACCGCACGCAGGAGGTGCCGGTCCGCGGGCTCAGCAAC
CGCACGGTCTGCTACCCGGAGTGGCCCGATGGGCCCACCAATCACTCCAC
GATGGAGTCCCTCTACAACATCCTCATCATCATYCTAACCTACTTCCTGC

CCATCGTCTCCATGACGGTCACCTACTCGCGCGTGGGCATCGAGCTCTGG

T



CCTGACATCCCGGTACTCCTGCTCCGGT TCCCCGGATCACAATCGCATCA
AGCGCAATGATACCCAGAAATCGATACTTTATACCTGTCCCAGCTCACCC WO 01/ 31005

PCT/ USO0/ 299031131068  AAGT CGCATCGAAT TTCGCACAGCGGAACAGGT CGCAfofeshiata GAG
GAACAGT CTGCCGGECCGAGT CATTGT CGT CCGGT GGATCTGGAGGT GGAG
GACACAGGAAACGGT TGT CCTACCAGCAGGAAAT GCAGCAGCGGT GGT CA

GGACCCAATAGT GCCACCCCAGT GACCAATTCCAGCAGT A

foll owi ng ar

iLs the

CAC CACCCAACTGCTCTCCTG The

ani no aci d sequence

SEQ I D

for the protf&F3F AT COREFA CCREGRESTEGRRRYSIECS | D NO. 11
MENRSDFEADDY G - Rm'L.‘{mm i TBEY GQEL AL STSSFNHSQTLIST
DL PAVGDVEDAA e D AN i | VW VMITKRVRTVTNYF
| VNLSI ADAMWS$SEad¢T e AcEIMP: ¥ LMAI SI DRYVAI | RPLQPR
VEKRCNLAI AAY IrgiaaSItdcSCRioht 1RY ST ARVREc SRITEVEHEEMIRDEd TNHSTVESL YNI LI T T LTY
FLPI VSMTVTY SRV ECAAGSRCHCEECARROVERIRSGRAMKEAACOIAACRTAl CW. PFHSYFI | TSCYRA.

| TEAPFI QELYl_%-%%WWMWWWMGTEPPSRRENLTSRYS(SG
SPDHNRI KRNDTERSE 5__ PBAERGCEARSGSGEEGEHRKRL SYQENIQ
RWSGPNSATAVT Srcbibe BAIEREE for DNGPCRGaL <S
NO. 13> was

ATGGAGCACCA
CTACATAGCTG
AGGAGGGEGTAC

ACCGCACT GCCAGLG
(5l

CACAACGCTCA
TGAACTTTAGC
AGTGCCTACTT]
CTTCGCCCTGA
CTCGCATGCGEC
GACATCCTGAT
CATCCTGAACT
ACTCGCAGGECG
AGCATTGACCG
AAAACGCTATG
CCACCGCACTT
CCGTGGCACAC

Eﬂbmﬁri'd%eﬁhdcﬂsdﬁesmi-@i@%%&ﬁrsswmmacccmr

5\GSCZ#“‘«'@S?AKECICGATGC'I' CGAGGATGATAACT ACC
I'TCATCAGGCCGGACCCT GCATCCTTACTTTACAATACC

TCTATCGGAGGACATGTGGTCT
TAAGATCATCGTCTACATGCTCTACATTCCCATCTTTAT

Foreanl Tkt
@ﬁf@ﬁﬁgﬁm&m&%ﬁﬁfﬁé A
mm?@mﬂ_%mm

NSV ERSS A CRISEGCGT TTGGT TTATTGCACT TG
CCCATACCCATCGTCTCTGGACTCGACATCCCAATGTCG

ATGGAGARTCGCAGTGACTTCGAGGCGGATGACTACGGCGACATCAGTTG
GAGCAATTGGAGCAATTGGAGCAACTGGAGCACCCCCGCCGGCGTCCTTT
TCTCGGCCATGAGCAGCGTGCTCTCGGCCAGCAACCATACGCCTCTGCCE
GACTTTGGCCAGGAGCTCGCCCTATCCACCAGCTCCTTCAATCACAGCCA
GACCCTATCCACCGACCTGCCCGCCGTCGGEGACGTGGAAGACGCEGCCG
AGGATGCGGCGGCGTCCATGGAGACGGGCTCETTTGCATTTGTGGTCCCG
TGGTGGCGTCAGGTGCTCTGGAGCATCCTCTTCGGCGGCATGGTCATTGT
GGCGACGGGCGGTARCCTGATTGTTGTCTGGATCGTGATGACGACCAAGE
GGATGCGGACGGTAACCAACTATTTCATAGTARATCTCTCCATCGCGGAC
GCCATGGTGTCCAGCCTGAACGTCACCTTCAACTACTACTACATGCTGGA
TAGCGACTGGCCCTTCGGCGAGTTCTACTGCARGTTGTCCCAGTTCATCG
CGATGCTAAGCATCTGCGCCTCAGTGTTCACCCTAATGGCCATCTCCATC
GRCAGATACGTGGCCATCATCCGGCCACTGCAGCCGCGGATGAGCRAGCE
GTGCAACCTGGCCATCGCGGCGGTCATCTGGCTGGCCTCCACGCTCATCT
CCTGCCCCATGATGATCATCTACCGCACGEGAGGAGGTGCCGGTCCGECGRG
CTCAGCAACCGCACGGTCTGCTACCCGGAGTGEGCCCGATGGGCCCACCAL
TCACTCCACGATGGAGTCCCTCTACAACATCCTCATCATCATTCTARCCT
ACTTCCTGCCCATCGTCTCCATGACGGTCACCTACTCGCGCGTGGGECATC
GAGCTCTGGGGATCCAAGACCATCGGCGAGTGCACGCCCCGCCAGGTGGA
GRATGTGCGGAGTAAGCGARGGGTGGTGARGATGATGATTGTGGTCGTCC
TGATATTCGCCATCTGCTGGCTGCCGTTCCACAGCTACT TCATAATCACA
TCCTGCTACCCGGCCATCACGGAGGCGCCCTTCATCCAGGAACTTTACCT
GGCCATCTACTGGCTGGCCATGAGCAACTCCATGTACAATCCCATTATAT
ACTGCTGGATGAATTCGCGCTTTCGCTATGGTTTCAAGATGETCTTCCGC
TGGTGCCTGTT TGTGCGCGTCGGCACTGARCCCTTTAGTCGGCGGGAGAR
CCTGACATCCCGGTACTCCTGCTCCGGT TCCCCGGATCACAATCGCATCA

AGCGCAATGATACCCAGAAATCGATACTTTATACCTGTCCCAGCTCACCC

%%% %‘]’é sequence for the protein encoded

TR RES ARSNGB AT WS A SC V AR BOTARC AR GOELALS TSSFNHSQTLSTDQP
mwwwmmwwxwwmmvmxnw
TNV hv.: GRS

PTNHSTMESLYNILIIILTYFLP
[FAICWLPFHSYFIITSCYPAITE
RVGTEPFSRRENLTSRYSCSGSPD
GSGGGGHRKRLSYQOEMQQRWS

%ﬁWI J&@%ﬁ%ﬁéﬁﬁm %enhfied in D. melanogaster:




GCGGACGCAGGAGTACTACTACACCCTGT CCCTCTTCECGCTGCAGI TCG
TCGTGCCCCTGEECGT GCTCATCTTCACCTACGCCCGGATCACCATTCGC

GICT

GGCGAGGCGCGAAACCAACCGCGACCAGCG PCT/US00/29002

GATGGCACGCTCCAAACGGAAGAT GGTCAAAATGATGCTGACGGT TGTGA
TTGIGITCACCTGCTGTTGECTGCCCTTCAATATTTTGCAGCTTTTACTG

AACGACGAGGAGT TCGCCCACTGGGATCCTCTGCCGTA

ATGGITCGC

GITTCACTGTGCECCATGTCCCACT GCTGCTACAATCCCATCATCTACT

GCT. ACATG%\WW%BSFWW@%‘F

ATGCCCEE

GAACGCAACT TLYY=

CATCCACCA

GLEas
CGAGCGAACCCATTATCATGCGGCGAGACGTCACCACTGCGGTA The follow ng am no a

seguence j

GCGACATCITTG
< BhePolloWinl@nindlatid siqeentelYSEQ A NO 12%is the andepacid spquefag for thiy eropm@tcedeé

by the DNAbythebRiMssguende ol IEQIPNONY: 13:

MEHHNSHL L PGGSEKMYY] A
T
01/ 31005 P

GLQFETYN

FI ASLAI GDj

qd d

encoded

EFEADDYGD

e e e e R

TENY¥MLDSDWPFGEFYCKLSQF IAMLSICASVFTLMAI SIDRYVATIRPLQPR
hﬁﬁaﬁ@(ﬁﬂﬁﬁﬁiﬁkﬁll b BMPEGTAECEMRSASHBORY BRRPUGA I S RE BNDIRYT TAIr

PRI TKRYAT#-IFLWW&WMG%W@HRWMIWEWW@W!&YPN

VPLGVLI FT
AHVWDPLPYW
LPLNRWNTS]
DnGPCR6bL

AFEAPFRBLX KR PLAVS RS WWWWTE%QFE%
‘W‘T@RMW@&E@C@TSPLR The foll owi ng DNA sequence f ¢

<SEQ ID NO. 15> was identified in D. nel anogaster

ATGGAGCACCACAATAGCCAT CTGI TGCCT GGT GGCAGCGAGAAGATGTA

CTACATAGCT

AGGAGGGGTACT TCATCACIBCCGGACCCT GCATCCTTACT TTAC

LS
/TNY WO

LK

L QFV
DEEF
"GPA

w@@wmmmmc@mﬁed in D. melanogaster:
AATACC

ACCGCACT GPRERS? NEEENpIE Mo v
CACAACGCT (A &;' " .1. :
TGAACT T TAP 4 AT dAHGE T CRA R AE A AR S SCROGAE
AGTGOCTACT HAAANGAT AT RETCIARATOCI AT ADANTA OACATICTAISE
CTTOGCCCT (AT G R CTERACEAC T EIACT I AN TIGF R GAT AT AC TR
CT O AT GO T A At Pk $SNLIECD
GACAT CCTG Rl CA F T LA AR AR 25 EonrebCdat (et
CATCCTGAAR otoertotchtdicLEraT

ACTCGCAGH WMXM@&M@E@@E@T&TMY

ACTCGCAGGCGGTCTCAGTTCTGGTCAGCGCCTATACTTTGGTGGCAATT

| AGCATTGACCGCTACATAGCCATTATGTGGCCATTAAAGCCACGCATCAC

AAAACGCTATGCCACCTTCATCATCGCCGGCGTTTGGTTTATTGCACTTG
CCACCGCACTTCCCATACCCATCGTCTCTGGACTCGACATCCCAATGTCG
CCGTGGCACACGAAATGCGAGAAATACATTTGCCCCGAAATGTGGCCGTC
GCGGACGCAGGAGTACTACTACACCCTGTCCCTCTTCGCGCTGCAGTTCG
TCGTGCCGCTGGGCCTGCTCATCTTCACCTACGCCCGGATCACCATTCGC
GTCTGGGCGARACGACCGCCAGGCGAGGCGGARACCAACCGCGACCAGCG
GATGGCACGCTCCAAACGGAAGATGGTCAAAATGATGCTGACGGTTGTGA
TTGTGTTCACCTGCTGTTGGCTGCCCTTCAATATTTTGCAGCTTTTACTG
AACGACGAGGAGTTCGCCCACTGGGATCCTCTGCCGTATGTATGGTTCGC
GTTTCACTGGCTGGCCATGTCGCACTGCTGCTACAATCCGATCATCTACT
GCTACATGAACGCCCGTTTCAGGAGCGGATTCGTCCAGCTGATGCACCGT
ATGCCCGGCCTGCGTCGCTGGTGCTGCCTGCGGAGCGTCGGTGATCGCAT
GAACGCAACTTCCGGAACGGGTCCAGCACTTCCTCTCARTCGAATGAACA
CATCCACCACCTACATCAGCGCTCGTCGARAGCCACGAGCGACATCTTTG
CGAGCGAACCCATTATCATGCGGCGAGACGTCACCACTGCGGTA

The following 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:

MEHHNSHLLPGGSEKMYYIAHQQPMLRNEDDNYQEGYFIRPDPASLLYNTTALPADDEGSNYGYGSTTTLS

GLQFETYNITVMMNFSCDDYDLLSEDMWSSAYFKIIVYMLYIPIFIFALIGNGTVCYIVYSTPRMRTVTNY




AGCATTGACCGCT ACAT AGCCAT TATGT GGCCAT TAAAGCCACGCATCAC
AAAACGCTATGOCACCTTCAT CATCGOCGGOGT TTGGTTTATTGCACT TG

CCACCGCACT T 6T AGCCAT CGT CTCT GGACT CGACAT CCCAATGEGG o
CCGTGGCACACGAAAT%CGAGAAATACATTTGCCGCGAAATGTGGCCGTC PCT/US00729002
GOGGACGCAGGAGTACT ACT ACACCCT GTCCCTCTTOGCGCTGCAGTTCG

TCGTGCOGCT GEGCGT GCTCAT CTTCACCT ACGOCCGGATEACCAT TCGC

GTCT GGECGAAACGACCGCCAGGCGAGGOGGAAACCAACCGCGACCAGCG

GAT GGCACGCT CE R B A F O HS A T AW NG L GA B EON E GANGALV SAY TIVAT S TORY IATHWELK
TTGT GTTCACCT @RISR AT S RS R AP RV S QX A e TR Y[ CREMAE SRTQEY Y Y TLSLEALQFV

UPLG Ly VIVETCCWLPFNILOLLLNDEEF
AACGACGAGGAGE T FTH Hod Wmmccmsv DRMNATSGTGPA
GTTTCACTGGCTE i (G REA CDRMNATS
GCTACATGAACK TTCAGGA IT C GCACCGT

ATGCCCAEECCTGCGT CGCTGGT GCT GCCT GCGGAGCGT CGGT GATCGCAT .
GAACGCAACT T CORE o B PTEA SHiBEfot B GPLRP I SBEQAP BDOBSESS identified in D. melanogaster:
ATGCCCTATTCEGGAAACCCAAAAT ATGCAT TAGGAACGGEGT CCAGCACT

5 QST ASHEAIA
e A T
TCACCACT GCG Al ﬁ (o p

CGCCGAT CCCGAAAERACHSICACIBALEIRCAATCENSAC AT GITTTG The fol | owi ng
am no aci d §EGArCSHTRAGEREGRIABCNOcAdBPcTATCtdscanTrerEcact d sequence for tHhe

protein enc )G@WGC@FTF??@GWT%@ TROME EC TG LA TTQCAIQUOIAT] 5:

NEHHNSHLLPGﬁ SATARES ;%glf g TPRTRAL PADDEGSNYGYGSTTTLS
GLQFETYNI TV RSy EREENENE Y GTVCY! VYSTPRVRTVINY
Fi SFSLAl aDI LV&&@%&@E@&M‘ AL AR YTLVAI SI DRYI Al MABLK

PRI TKRYATFI | ACCEAGRCAGTAE ERPTrMSCEdAGER IS MY AT I Y daREM\PSRTQEYYYTLSLFAL QFV
VPLGVLI FTYA%WM@EWW@WTMPFNI LQLLLNDHEF
AHWDPL PYVWF ARAMAL N PGORFFEGTT TASE RAHRLFIBE TIANCCL RSVGDRVNAT SGENT T

KYHRHVGDALF ' BASHS | MRRDVTTAVAVI SKNKTD
SPVRRSGSSGA, AG Bl it DTGPCR7 <SEQ | D{NO

17> was ide 1i’¢d'rt;©<ﬂ;clrt§t;dastrd@tﬂ&@ﬂ@&&ﬁcacccasmcaccmwccc
AT GGCAAT GRAIITEASICOGARCARGACTH CCOACEIERANTCRRSERGEXACAEECVWD 01/ 31005
PCT/ US0O0Q/ 29PEREGGCASSC MICAIRAGRCRRAE BREIFIETIGACRIETCIGAT ACGCGGCT CCCGCTGAGA

GROOCTGTTE B0YSaE O T O NI EEOAGETYTACTG
TTGT G gggggéAGT CGCCCACTGGGATCCTCTGCCGTATGTGTGGTTCGC

GTTTCACTGGCTGGCCATGTCGCACTGCTGCTACAATCCGATCATCTACT
GCTACATGARCGCCCGTTTCAGGAGCGGATTCGTCCAGCTGATGCACCGT
ATGCCCGGECCTGCGTCGCTGGTGCTGCCTGCGEAGCGTCGGTGATCGCAT
GAACGCAACT TCCGGTGAGATGACTACGAAGTACCATCGCCATGTCGGCE
ATGCCCTATTCCGGARACCCAARATATGCATTAGGARCGGGTCCAGCACT
TCCTCTCAATCGAATGAACACATCCACCACCTACATCAGCGCTCGTCGAR
AGCCACGAGCGACATCTTTGCGAGCGRACCCATTATCATGCCGCGAGACG
TCACCACTGCGGTAGCTGTCATATCAAARAATAARACTGATTCACCGGTG
CGCCGATCGGGARGCTCAGGTGGAACAGRAGCARACATARGAAGCACCGA
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:

MEHHNSELLPGGSEKMYYIAHQQOPMLRNEDDNYQEGYFIRPDPASLLYNTTAL PADDEGSNYGYGSTTTLS
GLQFETYNITVMMNFSCDDYDLLSEDMWSSAYFKIIVYMLYIPIFIFALIGNGTVCYIVYSTPRMRTVTNY
FIASLAIGDILMSFFCVPSSFISLFILNYWPFGLALCHFVNYSQAVSVLVSAYTLVAISIDRYTAIMWPLK
PRITKRYATFITAGYWFIALATALPIPIVSGLDIPMS PHHTKCEKYICREMWPSRTQEYYYTLSLFALQFV
VPLGVLIFTYARITIRVWAKRPPGEAETNRDORMARSKRKMVKMMLTVVIVETCCWLPFNILQLLLNDEEF
AHWDPLPYVWFAFHWLAMSHCCYNPIIYCYMNARFRSGFVQLMERMPGLRRWCCLRSVGDRMNATSGEMTT
KYHRHVGDALFRKPKICIRNGSSTSSQSNEHIHELHORSSKATSPIFASEPIIMRRDVTTAVAVISKNKTD
SPVRRSGSSGGTEANIRSTEF

The following DNA sequence for DmMGPCR7 <SEQ ID NO. 17> was identified in D. melanogaster:

ATGECAATGGACTTAATCGAGCAGGAGTCCCGCCTGGAATTCCTGCCCEE




ATTGGCAACACTTTGGTCATCTGGGT GGT GGCCACGACCAGGECAAATGCG
GACCGTGACAAATATGTATATCGCTAATTTGECTTTTGCCGATGTGATTA

TTCCECCTCI & 8151005 ACCATTTCAGT TCCAGGCTGCCCTGCTGCAGAGT

PCT/US00/29002

TGGAACCTGCCGI GGT TCATGI GCAGCT TCTGCCCCT TCGT CCAGGCCCT

GAGTGTAAAT
ATAGGGCCAT

GICTCGGTATTCACGCT GACCGCCATTGCAATCGATCGGEC
CATTAATCCACT TAGGGCACGT CCCACGRAGT TCGTATCG

AAGTTCATAATTGGT GGAATTTGGATGC'I' GGCCCTGCCTATTTGCGEGTGCC

CTTTGCCAT]
ACAAT GAGA
TCCGATGAT
TCTGGTTCCH
GATTGT G
ACCCTGITH
CATTATCTT]
ATGTCACGA]

TTTTGCTGCRATHRG

CGGGCAAGT (ﬁi’dﬁﬁi&ﬁé@@@éﬁﬁﬁféﬁﬁhm@ﬁ@ Arzm'r.;amcam d sequence <SEQ|I D NO
18> i s t h¢ CATAGAGCTECCAR ACRECECAGCEARSA éﬁ@TﬁC@ﬁ‘iéoded by the DNA gequence
of SEQ ID WGA@7CCAGTTGGCCCTGCTAAGCAGGGAGAGCT CAGCTGCATTTGC R
MANDLI EQE$ AAAEE q%gﬁ%é&%l GNTLVI WWATTRQVRTVTN

MYl ANLAFAD o SVFTLTAI Al DRHRAI | NPLR.
ARPTKFVSKFI | GE WWMLALLFAVPFAI AFRVEEL TERFRENNET YNVTRPFCVNKNL SDDQL QSFRYTLV
FVQYLVPFCYI SFVYI QVAVRLWGTRAPGNAQDSRDI TLLKNKKKVI KMLI T WI | FGLCW. PLQLYNI LY

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

MAMDLIEQESRLEFLPGAEEEAEFERLYAAPAEIVALLSIFYGGISIVAVIGNTLVIWVVATTROMRTVTN
MYIANLAFADVIIGLFCIPFQFQAALLOSWNLPWFMCSFCPFVQALSVNVSVFTLTAIAIDRHRAIINPLR
ARPTKFVSKFIIGGIWMLALLFAVPFAIAFRVEELTERFRENNETYNVTRPFCMNKNLSDDQLOSFRYTLV
FVQYLVPFCVISFVYIOMAVRLWGTRAPGNAQODSRDITLLKNKKKVIKMLIIVVIIFGLCWLPLOLYNILY
VTIPEINDYHFISIVWFCCDWLAMSNSCYNPFIYGIYNEKFKREFNKRFAACFCKFKTSMDAHERTFSMHT
RASSIRSTYANSSMRIRSNLFGPARGGVNNGKPGLHMPRVHGSGANSGIYNGS SGONNNVNGQHHQHQSVV
TFAATPGVSAPGVGVAMPPWRRNNFKPLHPNVIECEDDVALMELPSTTPPSEELASGAGVQLALLSRESSS
CICEQEFGSQTECDGTCILSEVSRVHLPGSQAKDKDAGKSLWQPL

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

ATGTTTACGTGGCTGATGATGGATGTCCTCCAGTTTGTGARAGGGGAAAT
GACAGCCGATTCAGAGGCAAATGCCACAAATTGGTATAACACGAACGAGA
GCTTATATACCACGGARCTGAACCATAGATGGATTAGTGGTAGTTCCACA
ATTCAGCCAGAGGAGTCCCTTTATGGCACTGATTTGCCCACCTATCAACA
TTGCATAGCCACGCGGAATTCCTTTGCTGACTTGTTCACTGTGGTGCTCT
ACGGATTTGTGTGCATTATCGGATTATTTGGCAACACCCTGGTGATCTAC
GTGGTGTTGCGCTTTTCCARAATGCAARCGGTCACGAATATATATATCCT
GAATCTGGCGGTGGCAGACGAGTGCTTCCTGATTGGAATACCCTTTCTGC




VTI PEI NDYHFI SI VWFCCDW_.AMSNSCYNPFI YA YNEKFKREFNKRFAACFCKFKTSVDAHERT FSIVHT
RASSI RSTYANSSMRI RSNL FGPARGGVNNGKPGLHVPRVHGSGANSA  YNGSSGCNNNVNGHHOHQS W

TFAAT PGVSARGY 0/4sb3PV\RRNNFKPL HPNVI ECEDDVALMELPSTTPPSEELAS

RESSS

Cl CEQEFGSQTECDGTC LSEVSRVHLPGSQAKDKDAGKSLV\QDL The fol | owi ng DNA sequence

f or DnGPCR8

ATGTTTACGTGCCTGATGATGCGATGTCCTCCAGITTGT

<SEQ ID NO 19> was identified in D. nel anogaster:
T

GACAGCCGAT TCAGAGGCAAAT GCCACAAAT TGGTATAACACGAACGAGA

GCTTATATACC]
ATTCAGCCAGA(
TTGCATAGCCA(
ACGCGATTTGIG]
GIGGTGITGCCG
GAATCTGECGEG
PCT/ US00/ 29
GCCTACATGGT (5

GCTCATCATGT(, ;

\WMMM‘B@%}W@WA

[ GRe¥E
rmmﬁmt@mmemm i

WO 01/ 31005

CGCCACGATAT
TGGTCAACTTC
TGTIGGAGCAGSH
ATGCGTACAAG
CTAGGATTCGC
TATAAGGAAAC

AGAAAGAGCECHE  F#e

AGTGTATACAT

GATTCACTCGAAWWCG’C@CG@G@G’W%T

TTTTCCTACT T GGGGGCACT GGT TTACT CGAATTCGGCGGT GAATCCC

ATACTTTATGCCTTCCTAAGT GAGAACT TCOBGAAGAGCT TCTTCAAGEC
LCACH 2

CTTTACCTGTATGAATA

CCAGIGITTTQ

C C@Wawmw for the protein encoded

,,,,,,

CTGr TGACCAGuAATCCCBCAGATTCC'I' CCACT GCT GCCACTGAATGCGGEG
TAACAACAAT TICAT CGACCACCACAT CCT CGACCACGACAGCGGAAAAGA

CCGGAACCACQARTH]

WTIQPEESLYGTDLPTYQHCIAT
NEAVADECFLIGIPFLLYTMRICSW

AR A KGRI A R E AR OO N ERLETFR
SRR Al e s L eareatte
GCT % YI VCHPISSPRYRTLHIAKVVSAIAWSTSAVLMLPVIL

YASTVEQEDGINYSCNIMWPDAYKKHSGTTFILYTFFLGFATPLCFILSFYYLVIRKLRSVGPKPGTKSKE
KRRAHRKVTRLVLTVISVYILCWLPRWISQVALIHSNPAORDLSRLEILIFLLLGALVYSNSAVNPILYAF
LSENFRKSFFKAFTCMNKODINAQLOLEPSVFTKQOGSKKRGGSKRLLTSNPQI PPLL PLNAGNNNSSTTTS
STTTAEKTGTTGTQKSCNSNGKVTAPPENLIICLSEQQEAFCTTARRGSGAVOQTDL

)G@%AWGWWWWGF TTATGTGCAA

The following DNA sequence for DmGPCR9 <SEQ ID NO. 21> was identified in D. melanogaster:

ATGTTCAACTACGAGGAGGGGGATCCCGACCAGGCGGCCATGGCTGCAGE
GGCTGCCTATAGGGCACTGCTCGACTACTATGCCAATGCGCCARAGTGCGG
CGGGTCACATAGTGTCGCTCAACGTGGCACCCTACAATGGAACTGEAAAC
GGAGGCACTGTCTCCT TGGCGGGCAATGCGACRAGCAGCTATGGCGATGA
TGATAGGGATGGCTATATGGACACCGAGCCCAGTGACCTGGTCACCGAAC
TGGCCTTCTCCCTGGGCACCAGT TCAAGTCCAAGTCCCAGTTCCACACCC
GCTTCCAGCTCCAGTACTTCCACTGGCATGCCCGTCTGGCTGATACCCAG
CTATAGCATGATTCTGCTGTTCGCCGTGCTGGGCARCCTGCTGGTCATCT
CGACGCTGGTGCAGAATCGCCGGATGCGTACCATARCCAACGTGTTCCTG
CTCAARCCTGGCCATATCGGACATGCTGCTGGGCGTGCTCTGCATGCCCGT
CACCCTGGTGGGCACCCTGCTGCGARACTTCATCTTTGGCGAGTTCCTCT
GCAAGCTCTTTCAGT TCTCGCARGCCGCCTCCGTGGCCGTTTCGTCCTGG
ACCTTGGTGGCCATATCCTGTGAGCGCTACTACGCGATATGCCATCCACT
GCGCTCGCGATCCTGGCAGACAATCAGTCACGCCTACAAGATCATCGGCT
TCATCTGGCTGGGCGEGCATCCTCTGCATGACGCCCATAGCGGTCTTTAGT
CAATTGATACCCACCAGTCGACCGGGCTACTGCAAGTGCCGTGAGTTTTS
GCCCGACCAGGGATACGAGCTCTTCTACRACATCCTGCTGGACTTCCTGE
TGCTCGTCCTGCCGCTTCTCGTCCTCTGCGTGGCCTACATCCTCATCACE
CGTACCCTGTACGTAGGCATGGCCAAGGACAGCGGACGCATCCTGCAGCA

A




TTGCACCACCGCGAGAAGAGGAT CGEGCGCAGT GCAGCAGACAGATTTGT A The fol l ow ng .am no.
acid sequence <SEQ ID NO 20> is the am no acid sequence for the protein
encoded oy ol/f@ePNA sequence of SEQ I D NO. 109: PCT/US00/29002
MFTW.MVDVL QFVKGEMTADSEANATNVWYNTNESL YTTELNHRW SGSSTI QPEESLYGTDLPTYQHCI AT
RNSFADLFTWLYGFVCI | GLFGNTLVI YWLRFSKMJTVTNI YI LNLAVADECFLI G PFLLYTMRI CSW
RFGEFMCKAYMVSTSI TSFTSSI FLLI MSADRY! AVCHIGFSSPRYRTLHI AKVVSAI AWSTSAVLM.PVI L
YASTVEQEDG NYSCNI MAPDAYKKHSGTTFI LYTFELGEATPLCFI LSFYYLVI RKLRSVGPKPGTKSKE
KRRAHRKVT %mtwmtmmmsmmmmags FLLLGALVYSNSAVNPI LYAF

L SENFRKSF FRECT EROSRMINECSIIEERINPQ PPLLPLNAGNNNSSTTTS
STTTAEKTGJ 18310 CEA VQATDL The fol I'owi ng DNA

sequence | Leddagd in Do el anogaster:
ATGTTCAACT A AR '
GGCTGCCTA

CGCGGICACA|

GGAGGCACT

TGATAGGGA]

TGGECCTTCT

GCTTCCACCT &

CTATAGCATE

CTCAACCTG WAWW@?%W

CACCCTGGT (A CCCT GCTGCGAAACT TCATCTTTGRCGAGT TCCTCT

GCAAGCTCTTTAAGT TCTCGCAAGCCGCCTCCGTGECCGTTTCGTCCTGG

ACCT T GGT Gi3the i wing A é #{dséqheh & STRQMBOHA D2-TiEXhe dvifd@biCIequence for the protem encoded
GCGCT CGCGRI 6O CAaRaR ATSEQEP BACBCCTACAAGATCATCGECT

TCATCTGGEC] I'GGGCGGCATCCT CT GCATGACGCCCATAGCGGT CTTTAGT )

CAATTGATAC GTVSLAGNATlSSYGDDDRDG !
GC00GHCEA LT
TGCTCGICC] EmPgZGYELFYSIigg:‘ii
CGTACCCTG]

POT/ LS00/ P SUENSEGReeR R BT TEATRF DT IR BETEIESTR

LRYEDARLEER IEAE ¢ :
GCACCAGCAGRASYAESLAAETRICRAREEY SN
TATAATGAA WWWMW%WGWWGTWMRSME“M
i - |

The following DNA sequence for DmGPCR10 <SEQ ID NO. 23> was identified in D. melanogaster:

ATGTACGCCTCCTTGATGGACGTTGGCCAGACGTTGGCAGCCAGGCTGGCGGATAGCGAC
GGCAACGGGGCCAATGACAGCGGACTCCTGGCAACCGGACAAGGTCTGGAGCAGGAGCAG
GAGGGTCTGGCACTGGATATGGGCCACAATGCCAGCGCCGACGGCGGARTAGTACCGTAT
GTGCCCGTGCTGGACCGCCCGGAGACGTACATTGTCACCGTGCTGTACACGCTCATCTTC
ATTGTGGGAGTTTTGGGCAACGGCACGCTGGTCATCATCTTCTTTCGCCACCGCTCCATG
CGCAACATACCCAACACATACATTCTTTCACTGGCCCTGGCTGATCTGTTGGTTATATTG
GTGTGTGTACCTGTGGCCACGATTGTCTACACGCAGGARAGCTGGCCCTTTGAGCGGAAC
ATGTGCCGCATCAGCGAGTTCTTTAAGGACATATCCATCGGGGTGTCCGTGTTTACACTG
ACCGCCCTTTCCGGCGAGCGGTACTGCGCCATTGTAAATCCCCTACGCAAGCTTCAGACC
AAGCCGCTCACTGTCTTTACTGCGGTGATGATCTGGATCCTGGCCATCCTACTGGGCATG
CCTTCGGTTCTTTTCTCCGACATCARGTCCTACCCTGTGTTCACAGCCACCGGTAACATG
ACCATTGAAGTGTGCTCCCCATTTCGCGACCCGGAGTATGCARAGTTCATGGTGGCGGGC
AAGGCACTGGTGTACTACCTGTTGCCGCTGTCCATCATTGGGGCGCTATACATCATGATG
GCCAAGCGGCTCCATATGAGCGCCCGCAACATGCCCGGCGAACAGCAGAGCATGCAGAGC
CGCACCCAGGCTAGGGCCCGACTCCATGTGGCGCGCATGGTGGTAGCATTCGTGGTGGTG -
TTCTTCATCTGCTTCTTCCCGTACCACGTGTTTGAGCTGTGGTACCACTTCTACCCAACG
GCTGAGGAGGACTTCGATGAGT TCTGGAACGTGCTGCGCATCCTTCCTAAACTCGTGCGT
CAACCCCGTGGCCTCTACTGCGTGTCCGGGGTGTTTCGGCAGCACTTTAATCGCTACCTC
TGCTGCATCTGCGTCAAGCGGCAGCCGCACCTGCGGCAGCACTCAACGGCCACTGGAATG
ATGGACAATACCAGTGTGATGTCCATGCGCCGCTCCACGTACGTGGGTGGRACCGCTGGC
AATCTGCGGGCCTCGCTGCACCGGAACAGCAATCACGGAGTTGGTGGAGCTGGAGGTGGA
GTAGGAGGAGGAGTAGGGTCAGGTCGTGTGGGCAGCTTTCATCGGCAGGACTCGATGCCC




CGGAGGATCAACCAATATGGCAACGACCACCT TGACAACGAGACCAACGG
CTCCAACTGT GATCACCACCACCACGACGACCACGGT GACGCTGECCAAG
ACCT CCT CCCaa o1 #1005CCCGT CCACGAT GCGGECACT TCGCAGGT CCAA
CGAGGCCAAGACCCT GGAGAGCAAGAAGCGT GTGGTCAAGATGCTGTTCG
TCCTGGTGCCTGGAGI TTTTCATCTGCTGGACT CCGCTGTACGTGATCAAC
ACGATGGT CATGCTGATCGGACCGGT GGTGTACGAGTATGFEGACTACAC
GGCCATCAGIT

TGCGGTGGTGAf ‘

am no acid

protein enc
I\/FNYEEGDADQ
YNMDTEPSDLVT:
RTI TNVFLLNL
CHPLRSRSWQT
LVLPLLVLCVA
NNNNGNSEGSA
RVVKML FVLVL

PCT/US00/29002

CTEGT CTCTCCGCCAGCCAGECEEECECAGECC
:SC:GAGFGCCAACACCAACATTAGFCFCAATCCCGGCCFA
! oGk HHQEONOCEIA (g bk histh6- ) sequence for the protein encoded

NO. 22> is the am no acid sequence for tHh

D wﬁg@rggcxg E;G@WHNMADGGIVPWPVLDRPETYI
?’%ﬁﬂ AR

PL 1S S‘% Y;g
GVE

SHANM IC GRECAIIEGH $ B ENMDA S BEIHRE T SRR KGIS NS EAds v@F

T OovviT L I INTITVIVIVLET

BEDNEEEGT CAACAGTCCTCAGC  TCTA The fol T ow fg

e

HSYSVRENMORDG
\RRM
Al
LL

VPRV FEFRYR AR ISR EAJCSE SBUSHCER NOESHRINPEESSSBRIC! LVL TATAVYNENS.
CGGSTNVATTTLTTRPTAPTVI TTTTTTTVTLAKTSSPSI RVHDAAL RRSNEAKTLESKK

CEL O\AEDY \/\vn NEAA M GI')\I\NEV\IF\VTAI SELOQLLAYSSSCCNRI TV(‘I:I\/I\IAQIZRRA_

FVDTFKGLP
VVWTTNSAAAAV
was identif
ATGTACGCCT

GACGOTCT AP A RIS

GTGCCCGTGCT

NSPQ— I-ﬁf&@coi'&'nb@mﬂpﬁle @N@hp%&eﬁl@ﬂf %lofngsr omrggﬁgn\feﬁﬁgi ha@e Iﬂgen

|ed in D rrel anogaster:
cclepayitedathess

@@q@@@@@@@@«@@mimm BIAMACCCTCATCTTC

ATTGTGGGAGT TTTGGEGECAACGECACGCTGGTCATCATCT TCTTTCGCCACCGCTCCATG
CGCAACATACCCAACACATACATTCTTTCACTGECCCTGECTGATCTGITGGI TATATTG
GTGTGTGTACCTGT GGI@BIeGATTGTCT ACACGCAGGAAAGCT GGCCCT TTGAGCGGAAC

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 October 2000
DmGPCR6bL <SEQ ID NO:15> NRRL B-30352 19 October 2000
DmGPCR7 <SEQ ID NO:17> NRRL B-30353 19 October 2000
DmGPCRS <SEQ ID NO:19> NRRL B-30354 19 October 2000
DmGPCR9 <SEQ ID NO:21> NRRL B-30355 19 October 2000
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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

NA
23>




CCTTCGGTTCTTTTCTCCGACATCAAGT CCTACCCTGT GT TCACAGCCACCGGTAACATG
ACCATTGAAGT GT GCTCCCCAT T TCGCGACCCGGAGTATGCAAAGT TCATGGT GECEEEC
AAGGCACT () GlYedsACCT GT TGCCGCT GT CCAT CAT TGGEGECGECT. ATACATCAJ@QE@WZ%M
GCCAAGCGECTCCATAT GAGCGCCCGCAACAT GCCCGECGAACAGCAGAGCATGCAGA
CGCACCCAGGCT AGEGECCCGACT CCAT GT GECGCGCATGGT GGTAGCAT TCGT GGT GGT G
TTCTTCATCTGCTTCTTCCCOGTACCACGT GT TTGAGCTSTGGTACCACT TCTACCCAACG
GCTGAGGAGGACT TCGATGAGT TCTGGAACGT GCTGCGCATCCTTCCTAAACT CGT GCGT
CAACCCCGT Gafacti<ed AdEGaeT W@W@Tmmmons and

TGCTGCATCT {
AT%ACAATA%@[%1 i %%ga“d’
AAT CT CCCGGEHerdEbre, ldre Adthintie écops SR ivitntidmmT TCGT GGAGCT GGAGGTGGA

(C);I ?%2%;? GGASTC% WCA a ewggms app-[xcaélo , and pnnted puﬁlcatlons

CTGCAGCACCRARMGER T CRIAUTRAATRESN@Gr entirety.
GGECGEECCGACGECEECAGT GCGAAAAGAGC'I' TTATAAAT TACGAAAGTGGECGTA  ATGCGCTACT AA

The fol | owi ng aRxsmpled presanier Relveisacte) wheraethezamaming Bxamples 4% aci d
sequence prot ein encoded by the DNA sequence of SEQ I D No. 23:
MYASL I\/DVGQﬁOKk ADSDGNGANDSGLLATGQG.EQEQEG ; ALDMGHNASADGG VPYVPVLDRPETYI
VTVLYTLI FI VGVLGNGTLVI | FFRHRSMRNI PNTYI LSLALADLLVI LVCVPVATI VYTQESWPFERNMC

RI SEFFKDI SI GVSVFTLTALSGERYCAI VNPLR WTAVM W LAI LLGWPSVLFSDI KSYPV
FTATGNMI'T EVCSPFRDPEYAKFMVAGKALVYYLL I MMAKRL HMSARNMPGEQQSMSRTQA
RARL HVARMVVAFVVEkAihfle AP Ydéncatiti-ofmMGPORSEF\\WVLRI LPKLVRQPRGLYCVSGVFRQH FN

RYLCCI CVKRQPHLROHSTATGVWDNT SV RSTYVCX [eeev/e
SM&FH@SW%MM%WE - accor dance
with the Bpgiapgsprteisnd a ROZedatatfasd isingpr wsietytof igenecfividing software thele to
deposi ted at th ul.tural esear ¢ Llect i NRIRL

| nt er nat i ofERdict %@ﬂgéygﬁwt‘ﬂﬁ‘flﬂgf’ pera %8(% h“ Iﬁﬁ% f‘gtﬂ’aﬁo)s &t ':“'Lf?g’&ri a,
I'117 noi s 6}hgigain é&&oﬁc%&ﬁhﬂﬂgﬁmﬁ%ﬂﬁg&oﬂﬂd’ed&ﬂ@&bh@m wtheseekifiedvi ded

bel ow.in Table 5. Table 5 C one NRRL Accession No. Date of Deposit
DrrGDCR115<SF_’QhFBNO | > NRRL B-30347 19 Cctober 2000 DmGPCR2a <SEQ I D NO 3>

Q(F;(F;(L) B- 30348 19 ThHE hitihokide dRencE¥ 6IETAal Coelaghd FARP (i RberBustid 34 quak§ et ober

('()

sequences against the mRNA database described above. This database was searched for .
regions of similarity usihg a variéty 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 Alignment Search
| Tool is suitable for determining sequence similarity (Altschul et al., . Mol. Biol., 1990,
215, 403-410, which is in;:brporated herein by reference in its entirety). Software for
performing BLAST analyses is publicly available through the National Center for
25  Biotechnology Information (http://www.ncbi.nim.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 word 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




DnGPCR5a <SEQ | D NO 9> NRRL B-30350 19 Cctober 2000 DmGPCR6aL <SEQ I D NO
13> NRRL B-30351 19 Cctober 2000 DnGPCR6bL <SEQ I D NO 15> NRRL B- 30352 19

Oct ober 20060 0BEHCR7 <SEQ | D NO 17> NRRL B- 30353 19 Oct%ttelr $5%, O
<SEQ ID NO 19> NRRL B-30354 19 Cctober 2000 DnGPCRO <SEO 1D NG 3T R

B- 30355 19 Cctober 2000 10 The invention is further illustrated by way of
the foll owi ng exanpl es which are i ntendé& to el uci date the invention.

These exanples are not” intended, nor are they to be construed, as limting
t he scope of arehaltedwhern: ilpthe cemulafivel aligemenit ecore faﬂsaoﬁ'bynmelqumﬁny chmmrﬁy be WO

01/ 31005 PCT/ t t herw s a ticylarl
descri bed he%&%@%&‘s’ﬁ& 25@%03’%&%“ ¥ SERG 5% §PFWP|"5ﬁ€1°§:f H‘ﬁr esgnt
i nvention ar acqmmartanbhefom: ommmmégaﬁ\hescbﬁm’emm;?ahbmh&itﬂ of B)khe eﬁd‘tﬁfeﬁfn&r e, are

wi thin the sc9 of th on is intended that each of the patents,
appl i cati ons$ %ﬁe&g a\?ﬂﬂ%‘ﬂ%“ Brrsmsters $h dernd X @W@“ﬁ%‘h@?ﬂfm&mmnt

be her ebysi nasd écﬁéﬁﬂe!ﬂ CTREBRst h&esﬁgﬁdfmtk ,ml esent ed
bel ow i s act Hal ﬂj\?vhereas the renai ni np?o anples are éﬁ% etr (WE%F\));’LES 10

Exanpl e 1: LOFUIME? sporing maprixrissedlenikof] et pla PepsnVatl.cAcaxl. Smmmgasz &p,

dat abase Uei oy SO F ke ik dpBRatetin LR Hishie6) Reciitintaloh .

MRNAs t hat wé Gﬂpwtlge@r(éﬂ@d\dﬁw Endidopiperisonaddbethatayds. Procedures for

Thost ki [ed 15T BEREF SRthlyIRaEAru, Phon N, 2 Bt U o, Bh5ags™"" 1

el egans IIaRPSWCRhlchmmeamatediherqmewefemuﬁR@&ﬁuaﬁ)adnﬂi}a pheIEBIARE dat abase
descri bed abo . t%tgala%f s rched for regions of simlarity
using a variP? %V“oafs‘iﬁ‘f anafysEo eﬁﬂm T8 R polePeRt Adne measmeofhul et
al ., Nuc. Acmdﬁlaﬁmzmwde%z'me?ﬁm@ﬁ&@onml i6 the sallRERPROBELRIY (RNG), Whidy 20

t he BLAST al orlthm Ich”8tands for

f t t f |
bast ¢ Local | POV S intissio of e pabiity by igioh maipl Petmeenipioinapapfidea ionce
simlarity (ﬁhin%%lﬂ'se@bnc%kwouﬂ ocdRlby cBineé. - For Ie, a %ﬂx?elc i 4&0915 afghch is

I ncor por at ed _her ei nlﬁﬁl reference in |ts entire twar e or perform ng
BLAST andt ys@tilastoy (HCGR gene gy ePNAYS the sm@lbmmtmbabﬁmf mmampmonefﬂﬂemm 25

Bi ot echnol ogy,cidad QidRta '@bﬁ@ﬁﬁ%&%sgﬁghamuﬂ rcyégh"g&y‘% ' I! Thi ag 18 glorl thm

i nvolves first i1dentif scoring sequei
i dentifying @nvrnrefmblaéesathm eb;gn A.0Vyand most preferably less than about 0. 001

The mRNAs corresponding 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, .13, 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, 5a, 5b, 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
c¢DNA Preparation

30 ¢DNA was prepared from cither 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 melanagaster (Biological



t he query sequence that either match or satisfy sone positive-val ued
threshold score T when aligned with a word of the sane length in a

dat abasecﬁ GUsidee: T is referred to as the nei ghbour hoggr/isueBeoes Or €
t hr eshol ? tschul et al., supra). These initial 30 nei ghbourhood word

hits act as seeds for initiating searches to find HSPs containing them
The word hits are extended in both dir®&tions al ong each sequence for as
far as the cunulative alignnment score can be increased. Extension for the
word hi t s BupphpCbmganys Butlington] NC) wepagstigtizdbyrbiflingsan 3 sohadults gerear e

hal t ed when; th | at i ' I tity X
fromits  Mdetinn ooy el bipifnde SRS, Rl forfl SofbiaRbrhbdp ] 1Y,
o gt o B ot ort per socdence | 3. eacher. The BLas

21 gor 1 & hm pelvreibens Sampiie rrpiscodal ol if FEE oAl BYLIET YPe paib g dimy o
the ali 9”W€eﬂ{mﬁne(ﬂﬂai4w0@eamuﬁﬁauﬁ?_ , e kbl vere ahilled, dndnig h (W of 11,
t he BLOSUMb2 "scoring matri x (see Heni koff et al., ad. Sci.

p Proc, Nat | 3&)@ .
USA, 1992, agsthetizeddhes weyo ponred;jnfas,50 31 polysppdengitabe held iiliquid N e, ence in-
LS ent | el b ONERE ofed B)707C wh o RSBk Ritk Elnofthr bl pedfsn g4, and

conpari.son o stran e BLAST al gorithm (Karlin et al., Proc. Natl.
Acad. Sci . ptessce 20@iid Mo, Thamsvdened tissug longiwithsome lignddNvas deesnteddntei n by
reference ip it ' . ; anstiaN,she cal anal ysis
of the si mspgfli"fo}‘ﬁ’g%‘*ﬁm%%#bte\%gg@gﬁ%%@é@%@”%&éﬁ?@o%@hsi A Igri ty

provi dad bpowderedlisatdwas gored ah+70i’'€. t he smal | est sum probability (P(N)),

V\k‘l. h . d . d. . f h . . . . t .
P’ nuct ot i de. 5 Preame v IOl niof pliaBie® Bt el piali il linoolRb b PO
a nucleic aﬁidﬁyiic% ag_@ls_:iﬁldg_sm ghaﬁcﬁﬁgmﬂdwch?ﬁtdﬁitﬂ?mye@m,lcpﬂ E;Dm_sgddeﬂhe - CR
| | est robability. in conpagi 0 e te cl e 0 a
nucl el o acidl folsoB wereiherdiseieh Wit LE BF pigPed ¥R DERG-eaist PGByl © T
pref er abl y ol 8&ard RasTHaXRAWr PlasORbwWare twap assdetoabduce prubtenisiwith RINAs¢ 0. 001.

The nRNAs cCorresponding to the predi cted proteins re retreived fromthe
dat abas¥é oFOWP@HPE?‘de‘ﬁ’W\M@’etY@g 'F’H‘egrﬂ?eeﬁé’ﬁ)aée‘ﬁ ﬂrémﬁ'nﬁﬁf 9%%‘?5‘3{55‘{%‘%%“_ These
are 20 ide%ﬁ%g&ﬁlzea%yfsh&eésﬁ}elﬁwa' %ﬂhfvagh 20,121 fnd P pasgeedleSEDe thbedO 1, 3, 5,
7, 9, 11, 13, 15, and 17, each _having a stgtisticall signi ficant

n .

over | appi navereerirfaged: (1000 fnd P yni)s thea Aodo 3 mtpL sypsmayl Vavlaxered 9hoBs sEQ-
I D NGs: 3, , s 9l | iRed IR a, 5b, 6a,
and 6b wer é’éggﬁasffﬁ%{d&&%%h&%gém%%ﬂggﬁge?etguenci nggg?mggtl)t%azh?faﬁi dentified
sequence ( remtrifigetwbes (Begkman Instrimers, ducs Palocdlto, CA)r Jbe pamples¥itece vari ant o

a 25 DRGPCR G814 of3580B kst for 1EhAM T Rl an PET MiacehitiycBERGAL T ON
Instruments, .Inc.,). The supernatant wés decantéd, and the tube was inverted and allowed
to drain. The RNA pellet was suspended in 200 pl of RNAse-free dH,O (Qiagen Inc.,
Valencia, CA), then rinsed twice with 100 pl RNAse-free dH>O (total, 400 pl). The RNA
was precipitated by the addition of 44 pl of 3M NaOAc, pH5.2, and 1 ml cold 100% .

25 ethanol. Following 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;O. Absorbances at 260 or
280 nm were determined in 10 mM Tris-HCI, 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 I enzyme (GIBCO BRL, Rockville, MD). Either 500 ng (2 pl) of poly A
RNAor3 ug (4 pl) of total RNA was added to microfuge tubes containing RNAse-free



30- cDNA .was prepared fromeither adult Drosophila nelanogaster poly A' RNA
(G ontech Laboratories, Palo Alto, CA) or adult Drosophila nel anogaster
total RNA wbekmsiohs To obtain total RNA, parent :stocks ofﬁ;r,&g&%ﬂ a
mel anogaster (Biological WO 01/31005 PCT/ US00/ 29002 -69 Supply npany,
Burlington, NC) were anesthetized by chilling, and 5 to 6 adults were
added to a culture vessel containing 10 -#0- H20, 10 nl Fornul a 4-24 | nstant
Drosophila Mediumand 6 tol O grains of active dry yeast (Biological Supply
Conpany). A dHe0Dyud 250mg(@.5fkipran¢dmiprimers. Thectobes (2 pub mdredhcubated anZ20S €efor  and
flies were inggubat t rooms5, t erature for 4 to 6 weeks. At
maturity, thgg%sc& R 1% FﬁfFE‘E%XQ%W%@%QNQQ&Wi%I%?%lopoured
into a 50 n thNﬂPQﬂX%f@adﬁ&DeF&ﬁvﬂngiﬂcduaﬂéﬂQZB@Cmeih,rtﬁZr?&}&"C?&%’]‘me
stored at -70_ Cuntil they were ground with a nortar and pestle In the
presence of Mgy (3¢9 unite)eof Supsreatiptill wias sdded znd ingpubatioh centineed atdar @ dESONaS

decanted intg. 5 I . t ybes on o A G Fall gwi ng e oration
of the Ii (%ui 5’%2&"%“@9’%6%%@%"?& %gpﬁé‘# g?f 131‘“‘?09"5'&7’8 par e
RNA, 300 ny oémplimebesreth the SONA, DAB(21thAg)>E RNAsE HYBoMBIENI&iReid/0es on dry
ice, and 5 mé‘lﬁ‘l?f 6 .M guani di ne hydrochloride in 0.1 MNaQAc, pH 5.2 was
added. Al w@aﬁfima@qm owsddyrineybationtat BEHE for 30 mineHag cNAwak
DEPC- t r eat edgdidd @ —°c, gl assware was baked, or virgin plastic | abware was
used, to reduce problens with RNAse 15 contam nati on. Tubes were
vortex-m xed then placed on ice. The powdered tissue was honogeni zed by
successi g passagscp B B 20, 21, and 22 gauge needl es. The.tubes were
centrifuged (100 O min), then 2.5 to 3 m of supernatant was

| ayered on top OFith8r abtafkdard 50 £109iplRCR héaotiorsisr Hot SGurtPOR Redolen, @eiagai ned in

14x 95 U tra:.C r t ub | nst nts, Inc., Pal
Ao oy TRBRUTESPads (kiR Rortalk ) S8 bHry tiedorasashie ¢ i n

an L8-70 ul t malaRspaklet GPeotéiBRBISTE recdpho (rnmmmg. Difled H,ONIS wibtPer nat ant was
decant ed, an% t he tube vva? inverted and allowed to drain. The RNA pell et

was suspendetissofyesegprimess (Gaqagys Biotechnelpgies. {ng. dhe Waeadlands, TS Brand’- CA) |

then ringed ' ot O Re ﬁ@ﬁ%ﬁ t . . was
pr eci pi tgt?ed}sﬁbyi/l&??}ﬁgoad i%?%gﬁ&%f 44 T’IM(%? %a%élp %%?%q%%ml%% cold 100%
2t5 igggol : Ito:c4 mxﬁsngr'?bmghtp:mmgd.m 1.—5457rgh2/1) Mg(@h&h,éﬂ@b%ggmqﬂli fu?ed
a rpm ndor of u ,..rinsed with 75% et hano
(pr epar ed \FI)\A s &W&ﬁ%@@%&r %hé'ﬂg ?ﬁ& et i1l Nawer] cackiail(E@H20:n

RiAse- [ree dBOXIARSeY, BRTP 4Ad Pia(GRO, Ges offd OILIR[iPoflBliRtith It . 10 M

Tris-HCl, pH 7.5, and used to estirfate RNA concentrati purity. 30
Fi r st - st r andvedini40m8. pmodmapliwaxdeed (RdikirgElner Coms)) was sided, aules figlbgel a40i t h t he

e e b 132 i Shelcu T, ek Y e bt LS 3 RE ot 1) ©”

and témplate) was added. PCR amplifications were petformed 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 QIAquick spun columns (QIAGEN).

30 Ligation and Transformation
Ligation of all PCR products into PCR 3.1 vector (Invitrogen) and transformation




RNA or 3 g (4 1) of total RNA was added to m crofuge tubes containing -
RNAse-free WO 01/ 31005 PCT/ USQQ 29002 -70 dH20 and 250 ng (2.5 |) random

primers. WBQussebes (12 1) were incubated at 70 C for P@rféedrecedi || ed on
ice; then 4 pl of 5x first strand buffer, 2 1 of 0.1 MDITT and 1 }t1 of 10

mM dNTP m x were added. Foll ow ng |ncubat|on at 25 C for 10 mn, then at
42 Cfor 2 mn,11 (200 units) of SuﬁTscrlpt R was added, and incubation

continued at 42 C for 50 5 min. The enzyne was inactivated by |ncubat|on
at 70 C fofthﬁﬁgatadlprowts intedOre $hah™ TORLOE’ eempetent cells nvitrogep)were dong 2 -

ol | oved bR fandfer  BRRGsT T Roh BB e il R,

10 PCR Reag @medihtUBiFroth cohtainiter 50 pnipidilin/ihl. Molniesavith iosertswekipt St art PCR -

Reaction, usin Per ki n, El ner wa ,Was used .
to anpl i fyl"feﬂ@gﬁ' S Soilial S BRSSPI BroStIire ) B Bt (Bl PR :
( DMCPCRS) . pidcgdurd hﬁ%ﬂ%@%m&b Qﬁb;&lssmldlmmﬁm thé'@arforied BackdmRITER Y S

Bi ot echnol ggl es, odl ands, TX); 5 - and 3' 15 pri rrers at 10 M
concentrations, internal prinmers at | M Each PCR reaction contained 2 to

4 units of thh merase, 1.2 to 1.5 nM Mg(QAc) 2, 200 NM each. dNTP
and 200 or 400 r. For Hot Start PCR, 32 or 36 | ' |ower'

cocktai | (dH20O, DN3A 8x sequensirigf was preted using Qiegeaanipp-eyghangaplesmidkity or 4 | of

s aoded. QUSRS in 0 TRojdhe Dpga Hnt YL AVAEE roE) £1,C bfnt R oL |
auplpe][ I1gg??g:tthe inaﬁﬁfaﬁtglre}-’ﬁdﬁecum Bodrfpeimers (M7hM13 mevetse,fpénae’ ea)ldMSmd’ed PCR
mpl i

i Perkin E h
cycler. Thé&% |W! ?H& h??rﬁgq‘ieeﬁ%%‘aﬁ?‘:hm‘i“sﬁy&% u% Qgeqltu %”?‘Eat 94
C, foll owgperhi¥ Graswéh,aﬁthafthambyamaamnat@m@emsrmppheazmo@steﬁ.s5 mn at 60

C 2 mnat 72 C) foIIo n at 6 er to

A- over hango8fr € Ggrer B gﬂggﬁn(ter{néqafqr (g"‘ffsgﬂ'?ig ré 'ﬁéé?m"

(1 nvi tr ogemischaihy b, M@ﬂ\)fa&t&%r afkdadmaﬁdahb@s\eadfarowwmmaﬁmbmecat i on,
and tubes incubated at 72  C for, 10 m n

The tion m xtures r
anal yzeld oﬁewe%xa@wms Jaimest %ﬂdﬁ“g’ﬁqpﬂmﬁeﬂl?“ﬁé?tﬁéf WEED)rEmeYER Y51 wer e
typically goiyGin @it ;Sé%ﬁkn&:@lﬂﬂe@ﬂh# se@ha{alﬂg)reacaendw@at i on and

Transformation Li gatlon of al CR pro ucts into PCR 3. 1 vector

(1 nvi t r ogempalyzed onrachpolied Bigsystems 33 7outomatessD RS SPqYSREST- 2@b@2€equepf%‘verﬁ he

ligated produehfed Rt Sthé GOG foapen)
wer e done acco?eglaﬁgg?@}?ﬁ§g%s acturedrgﬁg(%?érggﬁfonbs&%rpansforn%{ltg to be

screened f of sequesed analysis@rograms (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



propagat.ed in LB broth containing 50 g anpicillin/m . Colonies with inserts
were identified either by a boiling-lysis plasmd mni prep procedure (5)
or by a "colonysffR . 5 procedure that directly anplifi aegridigombossm d DNA
fromthe transforned bacteria (6). DNA Sequencing DNA for sequencing was
prepared using Q agen ani on-exchange plasmd kits (QAGENtip 20) to

I solate the DNA from5 m LB cultures gr“ggm at 37 C overnight as. 1o per
t he manufacturer's directions. FourB(gﬁi mers (T7, ML3 reverse, sense' and

“antisense', see Inifial atteryptsioramplifin RGR pyoduetasing primers designed it)the SOAADNA.
Dye-term nat | b&dsr, bt he | ™

Ter m nat or rgélé%ﬁts EEApg?}mél io%ﬁ%gn@?su@%g%lé&g%éﬁ&%ggr namc TM
ET t er m nat osequence(tédtherexisting GedagnasiecepBirs) tand to, othen neuropeptidecrateptony; showed
Manuf act urer S, €GO tio re followed for preparation_of _the. 15
sequenci ng r gg&h‘%ﬂ ?}?&?ﬁe@@&%ﬁ%‘:ﬁ bfold Wﬁ?&&"‘%ﬂ%&%"ﬁ@g %thmr’g%v ed
using Censri havediRes frérrar@h geie predftion Gethatside thogemomikeititeas Nide,
Sequenci ng reacti oné wer e é%zed on a Applied Biosystens 377 .autonmated
DNA sequencef Yarsgaobalismay Rrimers werssiew gned ad iestatl.y PReiof farsa grimieguenc her
(Gene Codes, céMiBind¥dRs, usinllcDNA ftepatddrdih 6 RNX, whs GREASHRI AAVINS h Prodb@Jr ans
(Wsconsin Package Version 10,1, Genetics Conputer 20 G oup ( ), Madi son,

W), and funef thefighhsize. | Spenencing ofclgresidadveddionpthe RER reacton shomed dfat ther ogr ans

(I nformax, B EaRd ettt i i f the
DGPCRs  of t%@%@éﬁ%@?&entlon gréatﬁsﬁﬁﬁoﬁﬁ?’@g%@?@ primers
desi gned 10 0 predicteiNequencewithothe ecaptiondha® thefirediepistgichcewnsemissiogl a small

successful ly ' e, . fr a repar.at i on prepared from
Dr osophi |l a p?) Y +&€r§lﬁ@9§%desprde%g‘%%'sloﬁé’?gieggﬁgwﬁog@%?%%%&%%lfﬁéuenced. The
experi ment al ispfonins svierequiesentpjorersimilansosthe gredicted 3bquencet(isignated MmSHCRaM)eNCe.

An intact 30 c]one.was, abt ai neg desi ed ' oy DTGPCR2 WO

01/ 31005 PCT?‘@é&)"%b‘B?smg §5Tetet %?glmnﬁ%‘g%:'%”%m VI BEghs oduct

usi ng pri ner fmtdedhnEn Ccteintinid o tiehMleculadesignaed BDmGPCR2PNUFI yPep67585 wer e
unsuccessful . Alignment of the predicted sequence to the existing C

el egans rléceptors, and to ot her neuropeptide receptors, showed that the 5
end of the predi chgdpgrguence was unusual ly | ong, and suggested that there
may s have been an error in 8ene rediction on that side. Using the genom c

sequence as a gui-8&ene rgsponding taghe BMGRCGRS nredictsl protein had ialieady begsy e desi gned

d tested. . ' ' ' oM
0 A R g, o B ik PGS B 61k

"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



of the right size. Sequencing of clones derived fromthe PCR reactian
showed that the anplified product contained the anticipated 5 and 3'
ends, anGyy@psdopentical to the 10 predicted sequence V\nf.@r,?mlzgdﬁgeptlon
that the predicted sequence was nmissing a snmall stretch 6 am no acids.
Comparison of the clones also reveal ed that two splicing |soforms wer e
present, one simlar to the predicted géquence (desi gnated " DnGPCR2a' ),
and the other missing a stretch of 23 am no acids |ocated just past TM VI
into the prinets eDMGPEIRAMas beemirecently ¢londidbyfsing et dle Biashen gBiaphyd. ResGPCR2b' ) .
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M/7168) was described as NKD "a devel opnental |y regul ated tachykinin
receptor”. Moni Bﬂéﬁ&é , Journal of 20 Biological Chem stry 1992;
267(2):1298- 302 |son of the Mr7168 and PnuFl yPep68505 sequences

showed ghat t heppiGrERS ulﬂ?l?dp@m hﬂ@ﬂ&a&jﬁﬂ%hfc]oﬁ@éﬂdﬁesdib%ﬁﬁfﬁ@t fromthe
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cDNA prepar € t of al . This product was identical In structure to

t he reportemﬁmmmﬁlmwwdm tg(ﬂtermlbbdwdﬁﬁglen@ PORF| yPep
67393 was
Using a ¢ streééri%?é;paggéﬂq!%%tag{c og%&mhbgms product

was obtlai neBNAndixhire pregaredfmmaldriosapkila neldnegasten pelsr AlimRNAR eSeqmqmg ofe

Cccept | on Mk CR B ETREkA P RIS AT RugtES Futb Gl o (e

cl oned PCRwék ﬁé&h@%um%ws&eé& 8Dihe publidBedequbncs. STheb¥éiiTRéestiad ihaen

(2000) . an °”e§n€¥rge§ag Bl by = SO PRy IS RRE Pt o

DnGPCRS 5 m&%éofmwaﬁaﬁﬂéﬁ%th@&p&hm&ﬁﬁi}yMﬁl&ﬁ@ﬂ@ﬁép@ﬂéﬂ described in

the literature as a, Droso rece for k|n|n rel gt ed pepti des’
(Mr7169f. spqusmces,starting at mEﬁ)B@“a ‘r“ﬁ%%‘l icli’ ?2%4 S&a first -

appear ance spilapciisgdi ct ed cDNA correspondl ng to the PnuFl yPep protein was
i dentical to the published sequence. urgf“ mers were used to successfully

anplify a PCR pAdditienally; aEHi’émﬂﬂiﬂf?iE’r‘i"ﬁgth BEDMGRGRY. g akantfngeded
prepar ed fm@t@@&@%ﬂ@mﬁlﬁm%&tﬁtﬂ aPrNceiilaF B Rnin SERY YRS Ga9f  t he

cl oned PCR products reveal ed that, although the overall splicing pattern
was t he sadesignated ‘DmGPCRSb’.

20

DmGPCR6
The GPCR corresponding to PnuFlyPep15731 had already been described in the
literature as a ‘Neuropeptide Y’ receptor (M81490. Li XJ, et al., Journal of Biological
Chemistry 1992;267(1):9-12. The PnuFlyPep-predicted sequence was different from
25  M81490 at both ends of the molecule. PnuFlyPep15731 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 TM VI and TM
VII 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’.




two sequencing errors were present in the published sequence. These errors
resulted i n a frameshift nutation followed by a conmpensatory franeshit
nmutation, regyhki® in a difference of 13 ami no acids betpaameb Boz
experimentally determined and reported 15 sequences, starting at am no
acid position 46. This cloned gene was designated 'DnGPCR5a’ Additionally,
a splicing isoformwas found for DTGPCR574This variant encoded an extra

t hree am no acids in the N-term nal extracellular domain. This variant was
desi gnat ed DrrGDCEﬁh'hg ﬂﬂ@loﬁr@%@ﬂ&lma@@ﬂdiﬁml spliping dsofirmt wasHingsveydepl 5731

had already scribed i atyre as _a _Neur.opepti Y
receptor (ML q’%mg@sgeg %F y“ﬁeo‘ifl tergq vgﬁﬁpgaf%gg'\#%r 31%18%%%&3%992;
267(1):9- 12 aRBBatRRF ey ehomoRte eﬂngsmwm same setjubitoerad thie *64° FomPbut i8 1490
at both ends of the np| ecul e. PHUHBZI I573I cont meP ﬁas‘gxtra 1 am no
aci ds on t he adiffeentreadng frame,, bo oF poers

15731 was 5 alyaQ il cgfgg{aeﬁrtpcﬁn ﬁmnéfB ﬂ%maé&i &Qhé genbmRisgheaOSor 1E 3’0&@ ai ni ng

conserved TM Vi residues. The inittal PCR prinmers were designed

usi ng the seqwnlséauumhmﬁbbely earidigigte ezonst W@@qmwngsmﬁmgép wrmbeapé

derived from arﬁflﬂg‘ t he
cl oned PCR ptﬁegégé reveo?sawdg?%d%&%%e a% |d§h{b|9 ? otessl n‘g}B pattern
to MB1490. THihis productwasaiesigaaed)ithl. dikamipaiiniOiahe genmmqmasmmusmm 29002

drgcgjlcralrggt%ﬁ? b%ﬁ%&ﬁ?\%@% é’raﬂ“gﬁg Z naI %lﬁ‘lm(é g‘r‘héﬁsﬁ spl | ce

acceptor gl tmﬁm@eawrmoﬁmmmgm&c&amﬁmnﬁﬁa&“ds eadiﬂ:aﬁt%ehkab}ﬁmhe usi ng nuch
of the sane se&ﬁgp s t he in a different r}ﬁéﬁadln frane.
Addi ti onal | y P® S statfio anw% g aytigni A oo A R PENEIEAS t he
original 3 B%ﬁﬁlu%fmoﬁxﬁfsdﬁﬁémmmpﬁshﬂ gﬁﬂéﬁﬂbﬁ afERECReSindonfulition  end
reveal ed a nunber of |ikely candi date exons. 8 I mers corres%ndl ng to a

nunber of t Hatidhg ey’ B’Fsmwfx@éﬁ@aﬂm& B-ﬁ%[‘v?&g ‘PuGREREbRT woul d

anplify a PCZ& L%?c'iuct Thi s product was designated " 6b'. Exam nation of

t he genom ¢ sequé€nce also predicted that the initiator ATG predicted by

PnuFl yPep515731 was in-frame with the MB1490 i0 initiation codon containing

an extra 15 am no}?ﬂ’%% and that it was likely that the PnuFlyPep 15731

start codon was t entic start codon. A new 5 PCR prinmer was

desi gned that i nchntpntammnsmmﬁM?mMnspmductMmsmsMs used in

conj unct i on - atfghlleld? dlePedtted SeRudlbd FRLFyb GTHIR) bk oBAFGRLRD Sugg R IRRC
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 in a product
of the expected size.

DmGPCRS
DmGPCRS 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
PnuFlyPep-predicted sequence. A polymorphism was noted at position #68 (DNA



("long'). Is DGPCR7 Initial attenpts to anplify the DMGEPCR7 gene product
wer e unsuccessful. Alignnment of the predicted sequence (PnuFl yPep67863)

wi th ot hayo@7siRss suggested that the error was probablyp é‘QﬂthE @f edi ction
of the 3' end of the nolecule. The predicted 20 sequence ha end t hat

was far |onger than that of nost other GPCRs. Exam nation of the genomc
sequence suggested that .the likely errd% was in the prediction of a
splicing event that renoved an in-frane stop codon that woul d have
resul t ed isequence), withihelfof thelclonesipyingm*iCiatthis position, d8id hECEh A Mhis was

desi d wi,t hin,that d [l
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si x of the sequenced clones were identical in structure to the

PnuFl yPep- Yaseised toggvarsathe prientatiann o) yor phi sm was noted at position #68 (DNA
WO 01/ 31005 PCTI USO0/ 29002 -75 sequence), with half of the clones having a
"C' at this p05|t|on and half an "A. " This change does result in an am no
aci d change, APmOGPCROu, respectively. The Celera sequence noted an "A "

so an "A" clon ; rt tud "A"

cl ones were obtq%{lglggg %ﬁ%ﬁ:@%\#@%& Pﬁ@g@%&%&m{; Pt']’ %g step,
utiliziemg deqeence Enda)cENHnmnplaﬂa@rapr]xmatedfﬂ'mpdlyeUM@ mgenﬁms&uedume and a
Pre | -di gested was used to reverse the orientation. DnGPCRQ
DNGPCR9 wa¥ 2% gﬁé&gﬁlﬁt@&%uﬂy Mrs designed to the PnuFl yPep predicted -

I 0 sequence and a CDNA tenpl ate prep prepared frompoly A+ RNA. The genom c

structure FI%FJ} &@é y predicted in PnuFlyPep. DnGPCR10 Initial attenpts
to generate a B ct with primers designed for DMGPCR1I0 15

( PnuFl y Pep7032 ThitMPitemplssts gemeaé § PCRIprasscNRith ?ﬁ!mél% dbsighel &"&Ci)xﬁGPéRQE)NA

showed t ha the %75% St ed seque sﬁﬁ was unusua n that it did not contain
the hi &h BHiE SHers unspeessful; Examipagion of the npregicted alipNdgshowed thet | n TM-
VII, tho u Othe PRURIeA|seqiiened wasQmESial Bdhat itQfd H&%nt‘éﬁrtﬁ‘e RERIS Biserved &Rt | on. of
genomi ¢ sequences % to 80 kb :downstream of

motif in TM VI, nor the “NPXXF” motif in TM VI, though several other conserved :

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 DmGPCR10 were not undertaken.

DmGPCR11 (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,




| ast exon did not reveal any other potential exons. Attenpts to obtain an

I ntact clone for 20 DnGPCRI O were not undertaken. DnGPCR11

(al | at ost atywool/sdges pepti de receptor) PCR priners for the l;c%}dsﬁ(g&'ﬁﬁzati n-1ike
pepti de receptor were designed using the published sequence. Birgul N, et
al ., EMBO Journal 1999; 18(21):5892-900. A PCR 25 product was obtai ned using
cDNA derived froma total mRNA prep, and’@mas cloned and sequenced. The
final cDNA coded for a protein identical to that described in publication.
Exanmpl e 3: N&##¥ern Bl ot Analysis Northern blots may be perfornmed to

exam ne the expreggy RN Ye nditfers ' ' L gonucl eot i de
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sequence sel ected fromthe iSsting,o EQ I.D NO 1, 3, 7, 9, 11,
13 T8, "W o BEoY Bt P s SO% simaie 290 mgi enon s
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Denhardt' s r@8ybhtx1U§ cpoymief] ®rBfmani de, 250 ngy/m sal mon sperm DNA. 5
Hybridi zation is fgr YN VAT el EH‘C]% ']&%&ﬁgﬁq i3 ith the
addition of about .r%(éng cgm ml&?fzpl abel c}iégl obe. eabglrl%lgg&s?esm abel ed
Wi th a- 32P- d@rrershanrehtimpadigepunified bmNidk| Gohgnrs (Ashersham Ploemadv) andiiddedeci a) |,
purified on M (3 r Phar naci and added .t Q. e

hybr i di zat | o{r#ks iizaieh s‘(llﬁﬂe%;‘f ﬁlﬂ]’?@‘%’s wﬁe@?«s&w@m | 4%‘?%@’&?%20-% n

0. 2x SSC10 0. SDS) FikefSAfe exiposeti s Kodak K AR firs (EhstntuntOsiak CoAPary] RoeHeftast man
Kodak Conpa ester, LY., USA) with intensifying screen at -80 C
Exanpl e 4: %%mg‘g};\?ﬂtﬁgﬁwgggﬁfﬁe%#%m in Eukaryotic Cells A
Expression of DnGPCR in Manmalian Cells 15 To produce DnGPCR protein, a

DnGPCR- encodi ng i)’%%qr},ucl egtide is expressed _in a suitable host cell using
a suitable expre I¢, 4 Rgrombimant Expressian gERMGRCR imEwlearyotigCellsechni ques.

For exanpl e, the ANERGR:RAGEBMEPCREHMAmBalBaTeNs bed in Exanple 1 is
subcl oned into the commerci al expression vectorpzeoSV2 (Il nvitrogen, San

Diego, C¥ and thosmeduse DeGRGR protein, A DmGRERsneodin@palypuql@tidy issapiessedsi ng
transt oct i on e arAeRRECellting 4 Sl bxb i NepiP Lid AR gheu Yisihdiive
cel | lines, teewiques. Fgr enample, twBnyGRIR ettioding pequelidé d2@diped iilRampkilis, and COS
e, 8 T ke e PR B S 308 R
Optional | y, 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/ml zeocin (Stratagene, LaJolla, CA). Optionally,

DmGPCR may be purified from the cells using standard chromatographic techniques. To

il

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 affinity 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 DmGPCR in 293 cells



DGPCR may be purified fromthe cells using standard chromat ographic
techniques. To 25 facilitate purification, antisera is raised agai nst one
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(e.g., polyhistidine, hemagluttinin, F1_7ﬁ(G) to facilitate purification.
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mol ecul e having a_ nucl eotide sequence selected fromthe tgrou consi sting
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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 SEQID 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




mul tiple cloning site. In addition, the plasm d contains the dhrf
(di hydrofol ate reductase) gene which provides selection in the presence of

the drug nmewbeispyane (MIX) for 30 selection of stable trﬁ?}% %fga‘p} The
forward prinmer is determ ned by routine procedures and prefera cont ai ns

a 5' extension which introduces an Xbal restriction site for cloning,
foll owed by nucl eoti des WO 01/ 31005 PCTI<#800/ 29002 -78 which correspond to
a nucl eoti de sequence selected fromthe group consisting of SEQID NGs: 1,
3, 5, 7, 9, whichi®rrespdnd A nutBotidisequencd@lecttl fomahegroap nsisiig 6£SEQ HY

determned b r ably contains, 5 .- extension of

nucl eoti des m CEU:’I 3??3 Lfc)ggdllaé f@&?’l cgﬁﬁ g‘é}’ °PBT“F‘%J‘®§H°B9‘°W§E I i des

whi ch corres mnﬁepmédmgraﬁ&pﬂfeﬁefampmwf 5 elx%ﬁsI{I& &ﬂ%ﬂﬁb@j& Wl’ti?i:hﬁﬁfﬂg b, T lrercy
sting Q

| d f 3, 5
13, 16, 17,  10Sab gfonfhs Shbrioted Pnecliodss SiEhoeraonHoitheeverta AIBlem A 1 p
of 5 mn gt Bhclbetids 98tedéd B8 RS oﬁ%ﬂ&éﬁn@o¥§ﬁ? hgﬁs gy’ DTN,

annealing at 58 C and 30 sec extension at 72
ext ensi on at 132A5€17,#1821p@R3pr oduct is gel purified and |igated i nto t he

Xbal and 1o Sall n ansforned into
E. coli cells forﬂéﬁ}%?ﬁ;ngiaéﬁﬁg%ﬁlﬁéwgrﬁls%ﬁcg%:”n(w)t%td‘? E@ﬁ fgﬁri fied
with Q agen mmmumgmmquG;wmahdgaﬁjsahafdeﬂtsedeﬂwﬁsmma ﬁﬂb\b&i usi ng
Li pof ect am ng 5‘;‘% Nt for oag?fgL fght{?w‘é{&?gt hﬁ r@%ﬁi}%@r S )@t ocol s.
Forty eight ahd 72 hout _FTP? PO e PR sapd i fhe Xbaf qud 5 o
telslt ed }‘oo r Salb sites ofivdctop pBHCEI mhsxmsaﬁaligmsﬂaﬁnmh @clsliwélﬁst&%h lf]ﬂigiﬁoﬁ COs
Sbout 10"y BN AREren S BN P B TR AR CO BB,
chr omat ogr aphumsfdRtedidth e@sﬁﬁ&?@ﬁémﬂﬁeﬁ%ﬁh{e%@&ttﬁ%@sﬁ r?Bﬁ&intg 85@“ Ani con
concentrator fitted with a Y nbr ane and st ored -80

Expr essi on ofMamHaghieer’s PF°¥°ﬁ%1§~CF°er?1$1§ aphy2 @Dﬁiﬁ?}sﬁmfeshommla anddhe

bacul ovi rus g bR Testdd 1BPIYSIMEhRP bio haV| ng a nucl eotide sequence
selected fromthe grogg consi st ng%?g%t%ﬁ% 1, 3, 5, 7,9,11, 13, 15,

17,19, 215 or 23 RapP Wﬂﬁ’ematﬂoﬁcﬂclﬂtmcmbwwdiedbymcentmnngdteerm ned

2% Ndo1 ' cr ontagpra e BOE1SRBY bR 4 ilifingdi HER, I epiecpond

to a nucl eot¢1denat93qﬂwnd’enﬁei ]ém@d:Rfisomcbﬁtmtegmo.p nogimbinsdni Adgicod SEQ | D NGs:
1, 3, 5, 7, 3., Th everse priner is also
det er ni ned b@dnféﬁafo%gn%roméﬁm%&%ﬁl%wg %‘Hﬂlat‘g%{?t ains a 5 extension

whi ch i ntroduces the Kpnl cloning site, followed by foll owed by
nucl eot i gles whi c rresponﬁgmgs%%(:a)l rever(_sei conpl ement of a nucl eoti de
sequence %el ecte n Png of SEQID NGs: 1, 3, 5, 7,

9,11,13, 15, 21, Rk explession 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 amplified 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 SEQ ID 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 SEQ ID 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



The PCR product is gel purified, digested wth Ndel and Kpnl, and cl-oned
into the corresponding sites of vector pACHTL-A (Pharm ngen, San D ego,
CA). The wheiAtees\O 01/ 31005 PCT/ USOQ 29002 - 79 expresspefuygagbdes contains
the strong polyhedrin promoter of the Autographa californica nuclear

pol yhedrosis virus (AcMNPV), and a 6XH s tag upstreamfromthe multiple
cloning site. A protein kinase site f o172 phosphoryl ation and a thronbin site
for excision of the reconbinant protein precede the nultiple cloning site

is also pr emcﬂsxonwctgmmws mﬁspnsp@luh&nnmmtem fthesAvtegmaphacalifamniga be used

{/gcltol)?gef ggmﬁ%g i;'pr essli on 3§°@§33‘“ﬂ"9&%§% ggegéb% us?ﬁlhﬁé)r 33: 52? '?hat

: he vecto [ cbmngitsrtech prc:tmhtkdmse ?p {fquqflmspfktmyllgtloh(andi?1 thiorsbiy sié ﬁ)fr ﬁtmsml"lb\ ‘l)JfG .
ranscription, translation  a raff.i.c uch.as_an i [ ane and a
signal pepthedee % tﬁ"! Qgﬁpfﬁmf}@? 1”3'%5;‘ c Halsepraent | ﬁ“ﬂ‘&é"k&%“& al .

Vi rol ogy 13&&6@39,”@%@@&% usé@m'ﬂl&ewfpﬂdﬂls-ﬁg swhas pAdB73$ pVRED4H usi ng
standard bacul ovi rus expresil on rre 8’88’ such %?Pé{nkée de crl bed in.
Summer s et a8 PAGIMIyeOther suiiable yac CXPESRSINRS; }SR"BP C3R8C | nsect
Cel I Cul t upg.4hy r‘BGﬁG&'{lﬁﬁthe $&9Eﬁ&oﬁﬂhbﬁﬁélhﬂﬁs%bpﬁﬁﬂﬁélﬁﬂ&ﬁieﬂ|s1g§£l§l‘dr0n Bul l etin
No. 1555 (1987)). In a preferred enbodi ment é) LT- A cont ai_ni ng, DnGPCR
gene is i ntranma'@p translation.ang raffickipg, weh asaig-frame A6 and asigpal PeP'i‘%?ﬂﬂsf ection
Kit (Phar Jehori d ﬁ‘,ﬁ.;gg

manuf acturer nd%i\%ﬂg%ﬁlg\%mrus |b§gﬁi?g§8§tregaa§h qb?%?gg 4r?ﬁc{)(%

productibon by r Zbié¢ virwstis giowy and fselated dising istandagd bacu, summssnnmt@sis 24 hours

ost infection., |nfect tion,

gnd the | af%dg ﬂb‘?’%f’%scﬂ%%lésg%% suaﬁp%ﬁhﬁgﬁgﬁgﬁb&m | prgur ex%{qglgtl ng

hi gh expr easd Isedt €¢ltICultaPrévedirss) rl‘axasd\grkﬁltla‘ahﬁxpsmieﬂtdrswml BudletipNo.

expr essi on. gi{ Wressi on of a DMPCR pol ypeptide in a Sf9 cells, a

pol ynucl eotl W% ecul e havi ng a nucl eoti de sequence sel ected fromthe

ggOUp COBS| sti PB:‘Q rgﬁ@ib kfbodifnent, fACHLT-A, coritairfing DlnGHﬁ?Hgérﬁ Jis ih?rpdd&ddZIb or-
can be anplifie r net ho escri bed above

For badsi oith heulaxpms e e Wil fbisrtion o AfambiedesPERscAt, °

PACHLT- A ( igkiag Hiel®as pstiblished by themamifachiterSTdividasl Girus bblates meanilyzel fot oned.

into the Ndel and Kpnl sites, after ellmnatlgs of an internal Ndel site
(usi ng t he peatein prosuctivrty radiolabeling dnfasted eells wiitheRSmsthipnine #t24thoursivest r us) .

DNA is purlf ¢ in Sf9
cells. Prel ﬁﬂ?g\&lﬂé t%‘ger%%gﬁ egel>g<Eii Let?iﬁrlrlgﬂ{; %%h%????éelgégﬁ%geg&es are
tested for até]ﬁsxphﬁaﬂjyﬁ)s}?Ame \/hn:ssrdxhlbamgWIqxpisaonﬂewls cancdbedsgiged ed si ze
whi ch reacte :fh h’ﬁ? CI fic antibody..These results are confirned
after f0rt 38 “ﬁ& PHICREY PR FFPAFY °8'xpreSS| on optimzation in HGs cells. WO

01131005 PCT/ USE6¥ eprdssion 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 c¢DNA 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 Western 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 HiGS5 cells.




-80- Exanple 5: Interaction Trap/ Two-Hybrid SystemIn order to assay for
DnGPCR-i nteracting proteins, the interaction trap/two-hybrid Ilibrary
screeni ng meodhositossn be used. This assay was first descridgggysodrdpse! ds, et
at., Nature, 1989, 340, 245, which is incorporated herein by reference in
its entirety. A5 protocol is published in Current Protocols in Ml ecul ar
Bi ol ogy 1999, John Wley & Sons, NY and8&usubel, F. M et al. 1992, Short

protocol s in_nol ecul ar biology, fourth edition, Geene and
W | ey-i nt er s &xample 5:\atergption, @Mﬂb’bﬂﬂ&%ﬂnherel n by reference inits

'(Ia'\rllvf)I Ir—ﬁ)?ll dKI tss?éﬁ%‘%ﬁ{&% QQLR? usi on g&he n E’I% %%é%‘%’&ﬂ“@ﬁ%@@%gﬂ%g al |

S
or parti al DﬂéﬂmmngmthoﬂmbemMnﬂ‘hrslaWymsﬁfscdexcnlﬁahxﬂFﬂﬁé;é@hn,dl ng
domai n ( DNA et Iasm GBKT7)
usi ng standa%g)ug%jggg%ﬁéfgﬂ? ‘slgmhlad‘ggrpog ege gaé‘q eRdOITB.I n (AD)
f ]lc.ISI on |ibr iap:;otocel is pulstishetbindGiirient I&otﬁﬁﬂ@iﬁfMﬂbﬁﬂdﬂ‘}Bblég)el%D%BTWﬁBﬁg Sérs¢ DNA
of potentia n t or protocols on formn
libraries, ﬁ%g ?'r‘g gﬂﬁe‘% agtlg%gg"“ IB1osRlE Fapoleularibinle ‘P‘H@(ﬂdét%y
manual , secoGeeeeliid wney-mér@bxen'é@wgnﬁaﬁb%oﬁ&ﬁ%a,hmgﬂhg bor, NY),

which is incorporated herein by reference in its enti BD/GPCR
fusi on const FRiEety; Kity arejavailable ffom Clonterts iPalg, Al@n@At(é@t@makﬁﬁrd}’WtaHybnd)nous
reporter geng sf&ﬁgyatlon and cell toxicity, both of which would prevent a
successf ul two hybrid analysis. Simlar controls are perforned with the
AD/ | i br a9 fusi onAﬁGIQStﬂfsﬂ!ermbOMtsequﬁmesemoﬂmgsaﬁloopamaiDmGPCRahdﬂxeand | ack

Ot ans oy LS dRtba bty GRIATINA Sigehe dRfriinl GRIRB) FebndriBisn 105 o
accordi ng tmmWEme@em’Kmlmngmndaﬁtsuwlomnglﬁ&ﬂnqu%CEximlﬁﬂf)taﬁﬁ ol \?\/n ' nh
ic

| | b t €] d t
s ncor por Ged Shive e AR ARt ibERY f topdueted 19 eteymd el%fnﬁéﬁg%ﬁmmg of
?SQC :BE{ ((:EP CSag?thm ﬂo?btdgﬁﬂﬁmmb ne pﬁ’tg : rtpfoaf?:d%lst HI S3, DE2 LEU2
Yeast ceﬁ/ g%ﬁ@g}é dgﬁﬁﬁ?ls‘%ﬁ”agmn& 2laborateny manugl, secprd edition; Cold

expressi on ofp mﬁ&wr&@ms SRIgABRE, wﬂléﬁ'éi}(x Sras f
O gal act osi d,asrglgact | Vi typﬁ) rowth in 5( s fodtp ﬁertaﬁbyreference

( 5- br ono- 4- dRIEERIrSy; T8 &ﬁm@wctsmmnﬁmbmmam and tested er

f 0- Col d
Sori g Har b, P ReioRS Apa Yot dci¥atioh SHESALRER, g SRR hould prlents ¥ e
herei n by r euegessieldwprhybrid anaysisy 61:191}:!; corfrotsi ar¢ perfored with the\ALyliary fisionr e
rescued by OBk ARSLOMRY LnARt kB AP Ml Mol g Rl yucast, ot ol 0

as well as other stral ns alning unre
01/ 31005 PCaresmclozaedRa. L(Emﬁommfslmgmﬂﬂéwuth Ibothmlahbﬁﬁbby fRgioh e| n
Interacti Onsplasml searcgorgﬁlé to Staridatd ?&% ure E[gusubel, 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 (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 (5-bromo-4-chloro-3-indolyl-B-D-galactoside) supplemented media (filter
assay for B-galactosidase activity is déscribed in Breeden, et al., Cold Spring Harb. Symp.
30 Quant. Biol., 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



verify the presence of an open reading frame fused to GAL4 AD and to
determne the identity of the DnGPCR-bi nding protein. 5 Exanple 6:

Mobi lity wBlof/51088NA- Bi ndi ng Assay Using Gel El ectrophor epgfuseotsdoz
el ectrophoresis nobility shift assay can rapidly detect specific

protein-DNA interactions. Protocols are widely available in such manual s
as Sanbrook et al. 1989, Mol ecul ar cl &t ng: a | aboratory manual, second
edition, Cold Spring Harbor Press, Cold Spring Harbor, NY and Ausubel, F.
M et al., td@afirmShesific PnGPERAIbsary provein interaetions; Iasq;glyNAllssmmeﬁ tedi tion,

G eene and W S ;’ﬁ:rﬂh herein by
ref erence iFPii!yﬁg %rﬁ%eﬁé &yaﬁ%ﬁ %ﬁﬁ{ﬁlﬁ%ﬁgsﬁg%m@o tszill!a Fromggl)?nt hetic
ol i gonucl egdentigof theBiGPCRiIWimlingprdteinic| ease fragments, or PCR fragnents and

end-| abeled with 32P. An aliquot of purified. DhGPCR (_ca. 15 g) or crude
DnGPCR extract (ca. 15 ng) is incubated at t 5 constant tenperature (in the

range 23- 3Ex§ingié36 Mobilitp Shif SONA-Bisiiitg Asaaymsniﬁ Gel Bfectropliaresis (i e. TAE or
TBE, pH 8.0 ) contalnlng rad Iaeed ro .. hons fIC i er
DNA (ca. 1 g), Bkl eleeitpplieFsis o 'g‘ 35936*)“‘15 gleg)ispe % -
mxture isgl Ql%&lon% Om%oﬁ%&wﬁewﬁﬁﬁfeﬁh SuEhdRani Sl afSdnbrovk élal. 5198985 mA unt i |

good separation of free probe from prot ei n- DNA conpl exes occurs. The

gel is theMaledubat clomingdadaborateryseannalssssons edifiongCold Spripgidather Press Coldh- DNA
compl exes i Bht Y b &;.éhﬂérgd'm&rt ahN%0y, SROARYSeols in MUILARA EiGIoRP DTCPCR

St andard t ques’are e gerier at’e polyc onal or nonoc

ant i bodies fommmmmwm-mtmwgmwmmmmomdwn bi ndi ng
fragments E)g of or .25 v |ants t hereof, including "humani zed" variants.

Such proto {?Bﬁe‘BétsFBtbrﬁ for exanple, in Sambrook et al. (1989) and
Harl ow et al. (Eﬁﬂ:e))NA@(ﬁtBOOJhp)imad)tﬂnd:dafnmnaymhgticolifgonnaleptidashdsiﬁﬁidmg Har bor -

Laboratory; conbi nant
DMCPOR ol PARFISEe fegfhenlgior SCR, Hagmpens aod vk R it 35 A aRbpt

rxr)ﬁlD ygept | dpwifidd PmGPER @4. 13/)ig) 6Ecrude DHGPORMxtadtiica. aﬂgg)hﬁdicebatedart anot her -
enbodi nent, 30 one or nore ti vin 0 Aac S

corr esp‘éndlcﬁﬁst%t"ﬂ?ef%ﬂﬁggﬁh %‘é&m %fl %ﬁ%ﬂ&ﬁ teg ﬁﬂi‘%ﬂf&%uger 9, 10,
11, 12, 13, 1e1‘ﬂ'AE335 TBESpH 3.0-8. iﬁonﬂ;&mgﬁdmﬁbelemp@be Bmmaoﬁpbdﬁé catrier used as
antigen. tides correspond (i/ cel |l ul ar rtions of Ff iiM.. WO
01131005 P Adpol 28 BSA (39%@!%{99@(‘6 1 gz 1%1)/9@90%%?%}@.@*&% isther | ul ar
portions, %e@[)ﬁ’ttﬁr ferylRiifideAst ifiBin BE30-3PMANGE fooll skpardibnatifiey rubeor
linked to a ten to’inCrease antibody Tﬁroductmn A. Pol ycl ona

Monocl onal m,mrg@m-DNA complexes occurs. The gel is then dried 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). Inone

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




5 As one exenplary protocol, reconbinant DMGPCR or a synthetic fragnent
thereof 1is used to immunize a nouse for generation of nonocl onal

anti bodi es wonisaboer mammal, such as a rabbit, for pol yghaRdd2o02

anti bodies). To increase antigenicity, peptides are conjugated to Keyhole
Lynpet Henocyanin (Pierce), according to the manufacturer's
recommendations. For an initial injectio®2-the antigen is enulsified with
Freund's io Conpl ete Adjuvant and injected subcutaneously. At intervals of
two to three Dum@RER, espatihllyhypdraphili¢ exypace!bilap poOmGRORe preferpdn The entigen nsiyf | ed

with Freund' g | et e L UV, nd.,iniected subcutaneousl.y. Prior to
the final bo%gfrgg&:%}%%ﬁd@%gg g’é‘ﬁ‘}%’g&ﬂg{%‘"i cretag?%ﬁgo%rw chén.i nmuni zed
m ce and assayed by western blot to confirmthe presence of antibodies
t hat i munoreact w th DyGP erum from.the i munized aninals may be is
used as a pol ycl ofral yeyRLorgfonacional agtibadigsat ¢ pol ycl onal anti bodi es t hat
recogni zes DGPCRAs bhé Q(efh?laky/ﬁbﬁbcol',f REorhbifiht DufGERACH o dyi®Sticaknidifinkredp! €€n
renoved for generation nonocl onal anti bodi es. To generate nonocl onal

(6]
anti bodi es, #aised {5 immmizg aanqyseioE generation ofimorgsionahantibadies kemIprgermammal; d

I ngl | ' Ry Al | 0 d f
20 BPM 160" 208 o7 A ToE RO B e TR el B BERRER &8 Vat e, 100

uni ts/ m penkenjigated, to Keyhol@Dympet Hemocyapint (Bieyee), acaprding fp theGnufactiatsada) . The
cell suspensj re .. fildered. .Wash by. centrifugati ang, resuspended
in serumf rege%a%m%p&izﬁ{;sﬁo%)gpﬁ%@éﬁ%ﬁ@,?@eﬁﬁ@égaq%@gg&tﬁE‘Ireémg'F ce are
prepar ed10n Gomiplatd Adjuveanh@relinjacted subevtamdusly. FAEiREvalslofyved to thise Wellisg! oma
cells, kept in,.lo hase | with 10%fe bovine serum 2s. ( FBS)

(Hycl one Lab &é{‘%‘g} @éq,u"t? ﬂtﬁfn%?ﬁ BER %fﬁ?’“’f‘%%"? WF%EWB%%{HBP’F‘B‘%@&EF@T on,
are centrif ugPhljeated sieaafebusly. PEb to theTinal RbteLinfeyiiin 8 SéFam khisiple AStakend| €N
cells fromthe immuni zed m.ce are conbined with NS-1 cells and

centrif uged, framdhe mamunzed mice andrassayed by westarp blot ticantirm the presqnge of | g

di sl odged by adtR@ied that idfmineREct WAHDRGPCRO Serdhi ik e 1afRinize® 2ials fray B!
HEPES, pH 30 8.0) (Boehringer-Mannheim is stirred into the pellet,

fol | owned 1y wsed anaaplyclonpl antiseraor ysedrte iselatemolyclonplantibadiesithat racegizd | s are
centrifuged, Dﬁgﬁsﬁge &t . Qakﬂ] 9 %'E rl*B&'@ '
hypoxant hi ne, 0.4 pl\ﬂﬁam‘r?gelly’eaglyg?&%gép %}Q/ﬁ%?ﬁ%gﬁ ) I(\ﬁﬁ%%b%gbn
PCT/ USQ0/ 2900121n0n®33n@@bb115§§8- 25 units/m IL-6 (Boehringer-Mannhein) and 1.5
x 106 thynocytes/ %Qﬂ ' . i Dokt am 96-mel | tissue
culture plates (C%irﬁ?nng, rﬁoﬁi}oﬁ% @ﬁ%%%%%gahﬁwqh,ﬁﬁmﬁ%ter t he
fusion, 100 RPMI 1640Q] andsingle catlnsnspedsibnscane fohaed ¥l drinding tinf spldess ihssaifred at es
and repl aced, W esh, medj ym. t.he fuysions are screened y
ELI SA, t 2 ﬁEMIQP% REPPlsmeals evéthg]nﬂ%éggﬁqng@g,g@ﬁsﬁmgmat&@d@ts@& ect ed
fusion penicillin, and 100 pg/ml streptomycin (RPMI) (Gibeo, Canada). The cell suspensions are

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% fetal 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, 100 pM sodium hypoxanthine, 0.4 pM aminopterin, 16 uM thymidine (HAT)



wells are further cloned by dilution until nonocl onal cultures producing .
anti-DnmGPCR anti bodi es are obtained. 10 B. Humani zati on of anti-DrGPCR
monocl onayogf)idoedi es The expression pattern of DTGPCR pepiigieRsdesd herein
and the proven track record. of GPCRs as targets for therapeutic

I ntervention suggest therapeutic indications for DnmGPCR inhibitors

(ant agoni sts). DnGPCR-neutralizi ng ant#Bodi es conprise one class: of

t herapeutics useful as DnGPCR ant agoni sts. Followi ng are protocols to

i nprove t héGib&o) 25 ﬁﬁiﬂs&rddL-Ge(BDEhrmgmmmmndrlaﬂx tfthymetytes/midsarkiher apeut i cs

nal -1 1o BAESFIRABEoptbhna el ORNASe Al HithiZoihe By, ="

prevent huwesk)anti body response to non- human anti - DnGPCR anti bodi es). The

principles of h ni zati o e been d ihed.jn the |i nd are 20
facilitated by O dasant a&‘B"a&Fﬁ% T éﬁ%me%ws éﬁaﬁfg ‘gﬁwﬁﬁﬁlmze -
the possi bpfthé Yusionlpldies Wt PeplacedWith FREE medinil mua;edmamsi&@d& sefechdie | 9G4

i sotype is preferred. For exanple, a |level of humani zation is achi eved by

gener at i ngbY ELHe |t?§tm31fﬂl’ ﬂl?d&?sé%ceﬁ mousasighithatbinds so DEGIPCRY oYelgcted fagion

non- human g dﬁﬁtbﬁ)rﬁ{ fhocl¥iai But gg&mg m of . human
ant i body m)Pltl EQ? rbé' . r?%o?lc et g‘fm iglg%n’rmno 44: 65- 92
(1989)). Tandibodies ablobtamdcal ns of DnGPCR-neutralizing anti- DMGPCR - -

anti bodi es are cloned fromthe genom c DNA of a B-cell hybridoma or from

cDNA generated from nRNA isolated fromthe hybridoma of interest. The V
regi onio gene frBgmeriffumamiztibn ofkanti-DmGPCRMmomaxlboaliantibddissan ant i-body const ant

host col 1o (. gihe ApRRMAPEILDMECR aF rppRdieet mdE bio Lo B o
:cevel of hbltr']@mmis tatgew(mtuerhﬁegﬁemw@uemmggésttﬁeeapemaﬁg&bhﬁns €gi on V\%ene
ragn”ent St t ar}t | &? &él n?{rent %’[ etermnin

01131005 P@ﬁﬁ%ﬁb‘&g@@ ﬁﬁlgﬁ’@‘?c% 13pe BHERPTER ORDHEE! onal
anti body ggfs, \ﬁic§ 83! FERGWing B \PpRiscdEs t e thed- ., Jones
et al., Natuyre : 522- 525@é dwmlglog‘ghrmnn e?gal B Nat 0%2 323- 327
(1988) 15VePWH¥§’§ﬁ“meQCR ?‘E’?@é‘ bodiesns theganeytiogsdn bumans bYerpest et -al .

Bi o/ Technokpgianiingh @iemlorfolaﬁﬂil)a}mbdtﬁes P their bdieim hhtEHREATd EadereRl k Of

the 5 human anti body surroundi ng regions_also is nodified to nmore
cl osel y i lespimmuynogenie n@ammheﬂg (lGnéQ preyeny bmalem@bmimsmmq tgaanihumen ng

domai n of 1 Rengl Gﬂ}%{“}’@@?d onal antibody. (See Kettleborough et al.,

Protein Engln. 1991); and Foote et al., J. Mi. Biol.
224: 487- 499 (19mgnncmlss@vﬁhmaﬁanhwm9pd®a@bedmﬂwshwatﬂmad@re a non- human

monocl % al f%tw th? fnodutar arrangement of antibody proteins. To minimize the possibility . . -
of binding complement, a humanized antibody of the IgG4 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 cDNA 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




o interest is humani zed by altering selected surface residues of the non
human anti body, e.g., by site-directed nutagenesis, while retaining all of

the interiqyogdpshiesont act i ng residues of the non human aP;ctr' RREN29003 €
Padl an, Mol ecul ar | nmunol ., 28(4/5):489-98 (1991). The foregolng

approaches are enpl oyed using DMEPCR neutralizing 15 anti - DGPCR nonocl onal
anti bodi es and the hybridonas that produ8é themto generate humanized
DrGPCR- neutral i zing anti bodi es useful as therapeutics to treat or palliate
condi tions vvr@icm's@‘W%npm—bmhmomldnh@nﬁbbdy@ﬁahmblmhm%aI ing is

detri t al I | f I . CR Activit
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nodul ators, and/or. may be ------------ WD .01/ 3 005 PCTI USOO' 29002 - 85-
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(or visa vepgfihes dF thériiibnnng @oody. SecBhlahyMBlelardmpiol., 2814p5)3480f98Cy Cl i C

adenosi ne nonophosphate (cAMP) are” neasured in DnGPCR-t ransfected cells
that have be€¥¥9&kposed to candi date nmodul ator conpounds. Protocols for
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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 libraries; 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-regulating 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



Briefly, the DmMGPCR codi ng sequence (e.g., a cDNA or intronless genam c
DNA) is subcloned into a comrerci al expression vector, such as pzeoSV2
(Invitroggghusaee 15 transiently transfected into Chinegepbigipbdes Ovary
(CHO cells using known nethods, such as the transfection protocol

provi ded by Boehri nger- Mannhei m when supplying the FuGENE 6 transfection

reagent. Transfected CHO cells are seedéd into 96-wel | m croplates from
the FlashPlate(r) assay kit, which are coated with solid scintillant to
whi ch antls@f@np@mm 3gonidt ip sombiinativn with eandidatslantagonists (eziviss ar e seeded

with wild 20 hype (untransfected) CHO cells. GQrher wells in the plate

recei ve vari oas anmopunts of a CcAMP standard solution for use in creating a
standard curve. One or nore test conpounds (i.e., candidate nodul ators) are
added to the cells i sach well, with water and/or conpound-free

medi unt di | uent ewiﬁ%‘ﬁ ontrol or controls. After treatment, cAMP is
~al l owedst o accumidnatypeiof aishy, l@elslofcf'dhb adm‘hbmoﬁ@}BEpHiter(HAEﬂ’)aie room
tenperature. The assa term nat addi ti on of IyS|s buffer
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couple to the @QuqQ suht Gproteins will iphibit forskolin- stinulated
cAVP product i Orpn?fiy g'f ryFSmggE% %Eﬁqﬁm"é\eﬂ A qr intyo gRomiccDYA) -
50- 100% MadibclérReSntb Ia%bmaﬁtcm%xpr&éi%s;ecta;geﬁvh%& pzotSWVR (InRiRIEH), sese effects
at receptors 5 that are either constltutlveéggctlve or_activat ed by known

agoni s, transiently frapsteptedJnt Chinese Homsterfpvagy ¢ells psing knoyn methpdlssof | 5) are

~ transi ent | ychQs tHeAR{BGIoR $rotbdolp @ofdedsyamg&nmeﬁ&waéh Bidgiht and a
construct that encodes the photo rotein 3 uorin. 10 In e presence of
C\ki ¢e

t he cof act BRGERE 6drpnsfeetionfeagenty dsapstorted areseedediinta 36-ayelle | uni nescence.
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cal ci um gener al "Aequorin neasurenents of
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Handbook oéAMPwlandadesnhmm fobb o inortatitesestamglard@meve. cal s. Si xth edi tion.
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 terminated 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




Eugene OR. Mol ecul ar Probes (1996).) In one exenplary assay, DnGPCR i s
subcl oned into the comrerci al expression vector pzeoSV2 (Invitrogen) and

transi ent | wyoousmessfected along with a construct that W%ﬁ%ﬁ&e
phot opr ot ei n apoaquorin (M) ecul ar Probes, Eugene, OR) into cells 20

using the transfection reagent FUGENE 6 gBoehri nger - Mannhei n) and the
transfection protocol provided in the p @duct insert. The cells are
cultured for 24 hours at 37C in MEM (G bco/ BRL, Gaithersburg, M)
suppl enent edPradugionefsAMPalcading forpemensirable 3-210rf1!1|dgmm¢rinrcé1\mng.m

penicillin a : | . Whit | i ' hanged
to serumfr eggﬂféﬁf Sg{eg%pﬁ%?lﬁ?h gg%%p%l’t%eg% °\§ﬁ*t§kac}zf:¢1§°§e@g I“g@ %Iﬂ fﬁ?‘%@'@'@'
Eugene, OR). stiboilated cANP pgodugtion, leading tonameastimbletdecreasel ifi ¢(AMP MdvelB@fir s at 37C.
Subsequent |y ol ShAL t.ach fromthe. plate usi VERSEN (G bco/ BRL),
washed, and ?%ggi%.ep@ggla%?s @%@?&36“@5? F%?W&’ﬁfre%eéﬁe&ﬁ%? ngc ﬁ\?ér(éceﬁﬂ'sut i ons
of candi dat ethangrPeithenochstittiosly aaive otintivatad By kowdaigbaists.n serumfree 30 MEM
and di spensed into wells of an opaque 96-wel| assay plate at 50 pl/well.
Plates are then | oaded onto an MLX microtiter plate |um noneter (Dynex
Technol ogi es, |ncg, dw). The instrument is programred to

di spense 50 | cell suspensions Thto WO 01/31005 PCT/1JS00/29002 -87 each
wel |, one wel |l atinanetherassay eells (aeadiHP e¢lis) ais ransiently se-drsnsfented with idh seconds.

Dose- respon P eI I ot- TaTe] Em{gp r 3 si ng
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wi th Sl i deWwW Intbs pressnpejof thecafaptericocientérazine, apaaqeeri will emitpamnehsumabld EC50 val ues
are obtai ned i ] n caused. h compounds are

consi der ed | HRAECEatts pbAERE RIGE apPR B intiastife GyPRRRA] 5 Bl

agoni sts at (Seegqterally, @btiboli, etallfAequosininiasitemaitdéficpRpREmic fiee ehleiufs” Bk Ve an
I ncrease in Mﬁm ne g%pce (Q,f Uﬁé;ﬁ é&o é@ ) dul a ;;s 202 t act, as inverse
agoni sts wi [ 1€ 8%‘:@ AR Cobbpid FC kL, gds.. L—!‘%{' 1yt Pracical dpprepch.

consti t uti veOyforRIRIVPresy(1990Y; Staleds biy, AnaBital BicUhbdisty 258 185-26 YBIoTRhAGE
Reporterlgegﬁwﬁé%y%;n%( ho%__i%)qrsgstge%n | uci fera%(;cf prongaeéz S%glcl)t%gr uggcf?ul

tool for*as f H&ﬂfl ProbaggndRes h Ghepi I feuen.. CHO
cells or COSaupef®ORSMoldcBlat Pr3bssi(89Y6).y coO-transfected with both a DnGPCR
expression construct (e.g., D*rGFQCR I n EzeoSVZ) and a reporter construct

whi ch incl udes a Igenecxegiplaryassayy is spholaned intejthamemmersial Expoessibs a
L1 ansor | bt ofkeGl AV A P iElly A5olR- AR FARRISRLBLARED (OO

AP-1, or NF-ka oni brnding to receptors ¢ e Q
subt ype of Gnoedss iephotopratein anoaquorinMeiecular Probes ARGZend, IOR)dity CHO tellgt i ng t he

B e L A
protocol provided in the product inseri.
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/ml 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/ml 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 ul/well. Plates are
then loaded onto an MLX microtiter plate luminometer (Dynex Technologies, Inc.,
Chantilly, VA). The instrument is programmed to dispense 50 pl cell suspensions into




of G protein |leads to production of diacylglycerol that activates protein:
ki nase C, which 20 activates the AP-1 or NF kappa B transcription factors,

in turn neaWisicsd i n expression of the |uciferase genepcis§opsgron | evel s
of luciferase reflect the activation status of the signaling events. (See

generally, CGeorge et al., Journal of Biognolecular Screening. 2(4): 235-240
(1997); and Stratowa et al., Current q§i7hi on in Biotechnol ogy 6: 574-581

(1995)). Luciferase activity m be quantitatively neasured using, e.g.,
| uci f er ase cachesfl, 08 welhgfeatinae, mdeatdmﬁéﬂmpaoyma\f@r 15pands.r Beserr onega
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suppl i er' s effept at rgeepters, areetthegcf?rrsa V‘E‘ZP@HW??F"PW@ by kpoWR agomistiast r uct -
al one are used as a control. Twenty-four hours after transfection, cells

are washed once with PBS pre-warned to 37 C. Serumfree MEMis then added
to the 10el | s ei €Cher Euciferas¢ BeportenGynechssgy t h one or nore candidate 5

nodul at ors and I Thereafter N
cells are mshegﬂggﬁogﬁm@ﬁﬁ?%e- cgﬁ%tdﬁg%@ogﬁég%e&ge‘” %gﬂlggortlon of 100
gl of |ysi sddufafors ofPIGRER| acfivigm Cellk ée.4. LCHOaeBsor COS ayellsb aredaapgientiyd by
Pronega. Aft [y f | . of the
| ysate is ﬁ?glgﬂsfwg?‘ﬁwé]bg%t‘ ﬁd‘?@%‘%‘&%’%ﬁ’é’“?@?‘@% g(’?r%ﬁ%‘é%;“f i §°§2)D

opaque- Whi tafid a Répoiter dongthet which i hidesa genmfo‘rebe:hnﬁﬂaseqmteadownsmdma&mhy on a-
Wal | ace 1o nodel Bet sci,nti,l | n_and | ym ne c ount er

(el | s | adesrpobtactor Binding s, Sy s e AP P céBeRf TR AR & |

t hg pres enmrf-u@bg Bls Agmlsﬁtsimngm xeéepmrswiﬁledaa mﬁ GIEﬁhthi&d:flG protehnleds & e :
i ndi cative _of npdu acgti vi ors that .are e

constit uti VRSISASESARF G%“é&’ﬁ' ‘Pé% %iﬁ}m‘f@t’f’ dactorjap re@\%t)'@gﬁ’ 3-20-fold
sti nul at i oRygession JriHY 1061458 Gene. NEeaIsESindifg forebeptdrs Sotpled s 8@ Gyisibtypdre

reporter gene al one. Modul ators that . act 3 i nverse agogﬂsts w ll reverse

this effectofGproteinleass & profugtiop of dincylglyseral that activates ehishyes in-
| ntracejyl uly g:[f.va led AB01! o Y -Rapph B tﬁﬁé&hbﬁén raaaegﬁltaﬂtqegumgqﬁtearreseton@f 20

protel n-cou receptor actirvity, such assa%s can

screen for thalueifirasegene. Fxprassipricvels Pf lypre;asep@ﬂec@ aﬁ?ﬂ"éUOW%‘éﬁ tﬁ% st abI y
transfect ed éﬁﬁﬁx{b éVents. (See generally, George et al., Journal 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



DGPCR expression vector are plated at a density of 4 x 104 cells/well in
Packard bl ack- walled, 96-well plates specially designed to discrimnate

fl uorescencwosigees s emanating fromthe various wel s orpdfa®obtsdde. The
cells-are incubated for 60 m nutes at 37C in 25 nodified Dul becco’'s PBS
(D-PBS) containing 36 nglL pyruvate and | g/L glucose with the addition of
1% fetal bovine serum and one of four caB& umindicator dyes (Fluo-3TM AM
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pM positive control), ATP (4 pM positive contr . Fl uorescence is
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and ATP i ncr g]ée‘ iiWEg Xi um si gnal 200% above baseline levels. In general,
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Phar macol ogyggdr?d ﬁéggrgfnnvéﬁfgﬁm%g?a%éggﬁsgﬁ é‘é‘??& al:;’Szioéﬁﬁ%u(@%Bgf) For
exanpl e, 15 cr@mmwcgpmwe@»pﬂw@mfga ¢ saportergede alon tModdatows that pl at es
at a density,gf,c at 37Cin MEMwith 10% f et al

cal f serumf%‘? 4@1(3%%ur at Whl eﬁgﬁﬂ ‘%%me cells are rinsed twice with
serumfree MEM After r|n5|ng, 80 0 of fresh MEM 20 or MEM containing a
known m t ogen, |sDaddeI elele 20 [ 1 N ' ning varying
concentrations of“one o€ staidaiiat or test conpounds
diluted in serumcChanges mﬁﬂtauenulaﬁsalaﬁmtlwals&re afatner HWebgnsze@ MdRAfh opGat e
receive serumfree ugfqﬂl um al one, and sone recei ve nmedj um cont ai ni ng 10%

fetal bov¢f nePOlRR {PSEROF artivity spdsych agsays.can pe emploxertp sereafoni t h vect or

al one al SO NAYASRENOT DMGCPTR hétlvity ?&eﬁ&ﬁ;ﬁé OO callsStabBf trabfredtd RANGLS, | O of
[ 3H] - thymdlneéPZ C/mmol) is added to .
CR expression vector are plated at a density of 4 x 10° cells/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 additié)n 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™ 4838 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 series of washes with modified D-PBS without 1%

fetal bovine serum is performed immediately prior to activation of the calcium response.



wells and cells are incubated for an additional 2 hours at 37C. The cells.
are trypsinized and collected on filter mats with a cell harvester
(Tontec) whlfsibsd te€rs are then counted in a Betapl ate gOpGée8hoood NE
incorporation of [3H -thymdine in serumfree test wells is conpared to the
results achieved in cells stinmulated with serum (positive control). Use of
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of dose-response curves using the non-linear, |east squares fit equatlon
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frozen I LWl 4 aﬁsélcw\gxtﬁ 0% AR Storefg?@sh&?s%ﬁuﬂts of

el | nenbranes prepared as des ove an -/0C are thawed,
hom)genl z e timedincicells huatrinded i vaith fepm-free MM AfterXinsiny, $4EfES fesh MBNIHC12,

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 uCi 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 ina
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 multiple 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 serum stimulation; B is the maximal effect minus baseline; C is the ECsp;




| mm EDTA, 120 nM NaCl, 10 pM GDP, and 0.2 nM ascorbate, at a concentration
of 10-50 g/m. In a final volunme of 90 I, honpbgenates are incubated with

varyi ng congenisfbs ons of candi date nodul ator conpounds GopkfdgeAend GTP for
30 minutes at 30C 30 and then placed on ice. To each sanple, f%) pl

guanosine 5'-0-(3 [35S]thio) triphosphate (NEN, 1200 G /ol ;

[ 35S] - GTPYS), was added to a final conceftffration of 100-200 pM WO 01/31005
PCTI USOQ 29002, -91 Sanples are incubated at 30C for an additional 30

m nutes, | niD isthexonemirpticmed thenampgung; and)G isvhomaximal effect ParaneteisiBiCandl. t he

reaction is ﬁ]ﬁgﬁﬁgm%df@r%ﬁ@%%ﬁﬁﬂy%[ es are filtered over What man G-/ B

filters and t ters 20 m ice-cold 10 nM HEPES, pH
7.4, 10 mM MyCl2. ABonistethet bindtodhemsrentbriaye dxpeptiddo Sceaase P H]-thanidine
spectroscopy. nspeci fic.bi ndi ng of SL-GIPyS is neasufed in the
presence of fﬁ%gﬁ o It fies EBW%&‘P é‘ﬂgég S*ﬁhf Wépgqné?ﬁﬂs?m&) t‘ép%t

sel ect ed Shabindn® thelr&eptof Will iahibit'tiie stifnulaforbleetoith 2 Kabwlhgthrist By if> 108%. S

conpared to untransfected control cells. Activation of receptors by
agoni sts gives up to a five-fold increase in [35S] GIPyS binding. This

response i s bl ockgd by¥g MBisdifie Addy G MAP Kinase Activity Assay

Eval uation of MAP Ki n%ﬁl | s expressing a GPCR provides

anot her assay t oBfagaset( prpioirsenipied seosptors smnmﬁmgh intracellulaSE proteingwhose

Laj i ness et s : rAent al _Therapeutics
267(3): 1573- %Tyﬁgg“gfbggkﬁoﬁﬁ#wﬁ%ﬁaﬁ 4 bERIGIR Db 3 1991).) In
one enbodp nehindinglethe abih-bydrolykdbje GTR amdlen T SHGTHSHn DePREEhRzad sipeste@dfi nt o
6-wel | plat es

d ity of. .70, 000 cells/well 48 haurs, prior_to the
assay. Duri ngant%'ﬁd‘lag3 nﬁ@%‘%ﬁ’mﬁlgﬁ ‘8’88'e{ ?f@ayctSBT ’F‘g‘hﬁ?’t%r LY, r@% &g Kpwal et \En
medi um suppl elydNduesphaviriaboldHP87: E192187 (DI®8).pe serum 2 M gl utamine, 10 U n
penicillin and 1 [ streptonycin., The cells 20 _are serumstarved for
1-2 hours prior t qﬁﬁgeﬁfhgﬁw’ﬁfﬁs&ﬁbma&ﬁg‘é‘?‘f a DMGR(R gxpressin ve@on s ar e
treated w t harg@etiviiindbenaissiec ciRGHe dishestd katiconMdng, HRRH onék wisl i 8f Re-200Ni st

or 200 nM Phor€§I2+est r- ristoyl acetate (i.e., PMA a %)oleve
control ) 15 antPld fra | -Sreg, phosphaterbuffesed salinegand seepped,into 3 mdot thersame biffest op t he

reaction, theeligdrdbeitted by cltdEsiNTs005Es, 5t 'egﬁ],' P d the
cells are rinsed e\nﬁ th 1 21 of |§ce 35 co‘?’g rgglgg%’gﬂn a %“?’ﬁﬁ 1 rﬁﬁ%’f@n
Thereaf t er, DdOTHS, gH %2l § mM/EBDTALY MM EGTA), a8d fivzenMDE@yid pitroger8, Afler5 M
gl ycerophospﬁ&?‘(‘,%ﬁ : odi nadate,. 1 mM
benzam di ne, %f ?ﬂ%%& o%gxrx?efgxs%g'}a Wﬁéguh%gl%g@%“ i??%éxé;?rﬁﬁa peﬁBﬁiﬁqfni n, 2
pg/ m  pepst atells), and centiifigeablO@fkx ¢ forSimijputestoactied niclet dvé vabioken cellie cel | s
are Soraped 1 O e B A Suf kel RO EE 20,000 X BH07 A Bt ot 2
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 pM 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 pl guanosine 5'-O-(3[*°S]thio) triphosphate
(NEN, 1200 Ci/mmol; [**S]-GTPyS), was added to a final concentration of 100-200 pM.



30 the cytosol fraction is prepared by centrifugation at 20,000 x g -for 15
m nutes. Aliquots (5-10 0 containing 1-5 gg protein) of cytosol are m xed
with 1 ubstrate Peptide (APRTPGGRR (SEQ I D state

Bi ot echggqvogwgg)ﬁ?sﬁc W 01/ 31005 PCT/ USOQ 29002 -92 ch’l)qlég‘%:ggdgg pM

[ y- 32P] ATP ( NEN, 3000 C/mmol), diluted to a final specific activity of
-2000 cpmipnol, in a total volunme of 25 |. The sanples are incubated for 5
m nutes at 30C, and reactions are stoBlped by spotting 20 gl on 2 cn®
squares of Whatman P81 -phosphocel | ul ose paper. The filter squares are
washed i n Samplamagnacubhted ¥ 30CHdr amadditidnel 30 minutes,dsmbofd OsnM HEPES| pfD | i qui d
scintillation spectroscop '

| | |
extracts bl DM%&%W%/CF] 8?%&%%%&%3@“?@%&&@"@%' Yﬁeenhoﬁmolsgblef
from these Sa”%g&ie%x%fﬁé& (et §ihalel G/ BIIAR LA B ARELE Yt bl

substrate pepti c extract rom eac 'S use
separat e pﬂnaé—col&’rlbhﬂdﬁERBSanﬁt# 40 M MgClgy Kibiere areicounted by hqni;le bi ndi ng

protein assa Bi 0- Rad Labo tor| I | vati o t he recept or |
i's expéct éﬁ"’ﬁg oz SRf F‘f?pﬁ‘p c%%pdmgl ﬁ?gﬁjcé Wﬁf&? fizyme
activity. T&bﬁcelﬂqoeamwamm&ea)&omrthmMI Gbmpomidséraldbleéta@madom c Acid

Rel ease The activation S0 has observed to potentiate

ar achi donl@dé%ﬂtﬂmfwwté’ﬁgl'ﬁ% biading iny F&aﬁg W%PHEF“S%%WUI assay

for nodul gy ey ﬁ&{bi‘/rbée‘é ré isfs 4 BVETI1@ hofdasétin: . Wl ecul ar
9&215@%%4 369 (1991).) ° Flcg)fr} g)?la cells tchat gre stably

Phar macol o
transf ect e{%}ﬁmseblm emmg;wckeébbanwsm ated in 24-well plates
at a d@nm ty of 15,000 cells/well and grown in MEM nedi um suppl enented with
10% f e bovine serum 2 nMglutamne, 10 Umn penicillin and 10 g/ m
streptomycin 203forM«8PmssAauvL§Z‘€ssg}efore use. Cells of each well are

| abel ed by inc 3 | '@ﬁ@in (@%m 210
C/mmol) at O. I@Wlnll&%ﬁ%&%&? negvvlt pH 7.5,
and 0. 5% fa%ﬁdyxomhdfyfmamlm‘KbﬁGPQRranmqal(Smmg Lajinés bualr, JourhaldfC. The
cells are n hed ce 1 m .of dat e
nodul at or ?E‘%m%ﬁh 2%@ 1?2%@5%@}’55 %}“@Qg one
with 18 pMzA‘dBuzﬁs(ﬁsx.lﬁescmm)s) are incubated at 37C for 30 m nutes. Buf.fer .
al one and nock-transfegted |l s.are .used ol anm 5m)
from each wel | 1Boge¢e® ﬁﬁ%ﬂ&ﬁ, %bl¥m%?§%ﬁbﬁm§%&§%§8%§9gn goni st's
whi th act i g./eR pldhd at £a61RItP bf 70,000 defiathell 48 hbrs pribi toitheoassay. Dilting this 48- -

ATP- sti mul at ed reI ease of [3H]-arachi donic acid. This potentiation is 30

bl ocked byhawnperiashtheicells anpculirat 33 °GarMBNmedigmempplemented with 10% fetal
bovine serum, 2 mM glutamine, 10 U/ml penicillin and 10 pg/ml streptomycin. The celis -

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 pqsitive _
control), and the cells are incubated at 37°C for varying times. To stop the reaction, the
plates are placed on ice, the medium is aspirated, and the cells are rinsed with 1 ml of ice-
235 cold PBS containing 1 mM EDTA. Thereafter, 200 pl 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 uM 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 ul containing 1-5 pg protein) of cytosol are m_ixed with 1 mM
MAPK Substrate Peptide (APRTPGGRR (SEQ ID NO: 163), Upstate Biotechnology, Inc.,




|.- Extracellular Acidification Rate In yet another assay, the effects of

candi date nodul ators of |- iGPCR activity are ~v. assayed by noni tori ng
extracel | ulwoogh@nges in pH induced by the test conmpoundsge Wﬁmo e.g.,
Dunlop et al., Journal of Pharmacol ogi cal and Toxi col ogi cal (%

40(1):47-55 5 (1998).) In one enbodinment, CHO cells transfected with a
DnGPCR expressi on vector are seeded int 82’12 nm capsul e cups (Mol ecul ar

Devi ces Corp, at 4 x 105,.cells/cup in MEM supplenented with 10% f et al
bovi ne ser unfN-%-) and 30 gy r?ﬂMéP(l‘{@mOﬂOCﬁmo& yted to agimell specific aptivity of

strept onyci n, I Wﬁ’“?‘% .5% for
24 hgurgy I10 %&%41% igraqam |c§t%|5&2 ﬁagt%? aggén%e%éﬁ?‘%% Eélfl esCQZ
Cyt osensor  B9%, aqlﬂmeattmmmelstoppddlwcspd)tangmpvllan% qmrésofmﬁbﬁapmﬂ e cups

are | oaded i o ensor ers of the rophysi oneter_and the
chanbers arentb°§? O%p[ag &H’F‘u?ﬁﬁ'sﬁw«é‘ﬁwﬁ%ﬁi W&é‘ﬂ%&e@ﬂ ElRPyyjand the

suppl emens edsqwafeba&s%jhbtea{oq 1d sBRitilld{dn 4pdciraécBhy RYdhttithth g/ m
streptonycin,_ 26 nmM NaCl) attqg fl ovt/ ra’?eﬁé ca%ytl m nuteb&ndlﬁelate

agoni sts or Feniyalent cyigsplisiestractsargineihated thmt MABK substtaispeptide; and thend
perfused thrggigh 1/bePRGAMLsS b sa?etéab pprﬁf&gﬂl@g&&h@s&% ngg p cycl e,

the punp is run for 38 seconds and remarni ng seconds.
The pH of t heubstmatepentidpuThegytaselia ma@@wwachmmm = arsepavate point, Rrofeing t he

cycle from4 gg@ S re-starte ond to start
the. next cc;bgﬁéjﬁﬁﬁe ra%iet %@?&W%ﬁ PERIOLAD PR &dﬁﬁg "duri ng

t he reconali nggd:mstmcm\&noﬂﬁfﬂlafeceﬂtmxadmbgted foqesuittivapiota mreqardaﬁareaﬁaaﬂges in
the rate of ficatiogn.ar aI cul a subtracting the baseline val ue
(the aver age eHzYng aghvily,, @qlﬁﬁgﬂfétbéﬂ“?ag@?ﬁe addition of a

nodul at or candi date) fromthe highest rate measurenent obtained after

addition of a nodyl atgg._candj date. The selected instrunent detects 61 nmv/ pH
unit. Modul at or Thaiﬂéﬂg&ggéﬂme the receptor result in an
increase in the mkacmanaéomtmﬁédu&ﬁéen%hméd' t6 E&ﬂemt&é} ofift dofy the rate
I n the absence of, agonist. This response is ators which

act as aht agelensera cejls, prouidingyetangther wsafihassey @f mnﬁulatmsmg Gbmw (See,
Peptide Lig lg} aC 8kd: ﬁ,@ﬂa Y,
hanst er a?‘i}g(% Klg 3 %I’FUI 1 ? rom &X%?P?%3$§§9Wf&f§r§§m% (Iﬁg@t i on,
Rockvi | | e ells that ase stably mamfemd Wit DmGgCBLnxpmss‘ioxecbcm me;apitﬁrm 24fwell5% CO2
in air 10% h nact F 0 gg/m
WO 01/ 3100?%%%38’7%8’8? W@%ﬁg’&@’t‘ i "s“%‘g Y“E‘T% no acids
to give conpli& &tanEMmmhm, 2 1M glmammb,elo Iﬂ/nﬁvpeﬂxaﬁtrmﬁd\w /il s AsmE-R DNAS
in the pijS :tjor Xfﬁc} S dt 39% Q&b TE USe, (?eilts QPA eac'\FwEh are labeled by incubation with [°H}-

arachidonic acid (Amersham Corp., 210 Ci/mmol) at 0.5 pCi/m! in 1 ml 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 1 ml of the same buffer, either alone
or with 10 uM 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 liquid scintillation spectroscopy. Agonists which activate the receptor will lead to

potentiation of the ATP-stimulated release of [*HJ-arachidonic acid, This potentiation is
30  blocked by antagonists.



TM, essentially according to the manufacturer's instructions. Briefly, CHO
cells were plated on 10 cmsterile tissue culture dishes (Comng d ass
Wrks, CogbRgsiebd) and they 5 were about 50-60% conf | uepéri§fnsay of
transfectlon In a plastic tube, PLUS (20 ,d/plate) was added to cDNA
plasmd (5 g /plate) which was earlier dlluted into 0.75 mM Opti MEM m xed
and incubated at roomtenp for 15 min.-9eparately, LipofectAM NE (30

| /plate) was m xed with 0.75 m Opti MEM and added to the pre-conpl exed

DNA/ PLUS ni xt urk andExtracelbidaretidificationRateenp. for 1S minutes. Medium on the

1 prate) . and Pt atyuRr el g Pl iR Aahi A0 JER KBcRlayt BET 0

pl ate) andagh d)ygﬂdﬁilioying etteaceltule chmgemp}bmamuadiyme test Sothpounds UiSas, on at

?rz,\g i {JmS(():/Oo?ég'i’R-l‘-’gg) gf Igne‘ggl?llé’% ?ﬁnaﬁ‘?sl?g E”g’%ﬂg\%‘%‘f’g ]‘%":Mﬁgﬁﬁmll ggnt i nued
at 37C & ggfp 958%) TPbnelembodiniéht, THO cAlsMaﬂﬁaateh With a OnGFCH Bxpréseion 9866t :

Protein ( 4 jig/plate) was used for transient GFP expression in CHO

cells to emseedgdante H%maﬂ\ﬂéél‘deM%B\aHQeﬂﬁﬁ&WP%t%’é cel¥ienPtiPons al so
used for t hed .
once with ice- co?rgﬁg%{t cglrei@}eg{%tsbbﬁg%g&% %ﬁﬁﬁ%&g};ﬁﬁnde@ PBS) cﬁgﬁm per -
10 cm pl at end Hhgig/mi stagpeanyain. on&cnllsaIélmh@tshn@llbmﬂmatﬁéﬁqm%gﬁbm ons -
from rrultiEIg‘g'IFates were conbined and centrifuged at 500 x g for 10 m n at
4C. The ceff 1et was reconstituted in ice-cold TEE (25 MM TRI'S, 5 nmM
EGTA, JonM EDTBxtracelMilucatidifidation iatss atesmemstned asiaga Oymsasoi n | i qui d nitrogen:

cent 11 f ugednpPiomstis (lolgepigt DEkss CAE i SaEPalupL R SRRCIS: R EIRRF ok en

cells. Thecﬁﬁﬂ%{ﬁt@aﬁu&myﬁeﬂwmmﬁhw&amrm@ﬁmmﬁﬁn maft es at 4C.
The nmenbrane pell et was washed once with T resuspende ialP HEPES,
it qnefal&}flelé)

pH 7A, 100 (visarhenate-frep W@M&mentwtkémlas@&vl%ﬂ? and

frozen in Lighisle 135 mMEEL %ﬂﬂdﬁ%ﬁo@'ﬁﬂﬁlrﬁz@f@ﬂdﬂh agSiistdppbrane -
protein c centra?litngﬁ wasmdeter?naned usi g t he BCA Pr ot ei neAésay Reagent

f rom Pilér c othgnagemtsarg dituted into thewynaing hyffer @ seepnd Al .
PCT/ USOQ 2 Assa f nb .
wer e tham%g%%ggr?f s;eeta"3 an cgfllglﬂ%el tHg%t 0 bgofr?h %g%%tngllsnﬁgdr%@ n1\/|r ﬁggés'
pH 7. 4, 10®emmmagzzs¢n©nm1ihgeﬁzofﬂprmmmiwffe(ralsﬂeyensmw;rls resprded| |y, '

t Sl 5 .
22t 00 ML 53 Y Boll SR b RSl N TR R MTT) S
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pl aced

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 pg/ml




m xtures were incubated for 20 min. at roomtenperature on a shaking
pl atformand then placed on ice. To each sanple, 20 |

guanosi ne- Syeex/4180d 35S] t hi 0) -t ri phosphate 10 ([ 355] GTPyS)PC(l.ﬁ%gﬁ,% %00
C /mmol from New Engl and Nucl ear, Boston, MA) was added to , 8 cpm 0. 2
m, or a final concentration of 0.1 nM Plates with the incubation

m xtures (0.2 m/well total) were incubaP®d at roomtenperature for 45

m nutes. Reaction mxture aliquots, 0.175 nl each, were then transferred

into wash bugéntamiging0.1 eeMadngssd@almtrino acids|t) gi96 complete EBIRM] médfic Celwérel t er

P ol u( i FRRedith e BCH DRSS DoAY Yesttr Mg st AMIRE R D o
e, A e pe ki L CRle WIS ik}, O ety e oo
Iwel |, vall B@“"‘\RBEO sl ingie ﬂ'ifﬁ’ﬁ @%&M Qs Works foormigg ArEand hey
Trilux 1450 WeflaBB@R{50-600PsARRENt N4k Bfthankfabtioh. I 4 1Ak W] prgf@gaﬁﬁ)giﬁe

I opam'n pe 2

controls, nmenbranes from CHO cells 20 stably expressing a
(rD2) recept wes added to AN plasmig (6 ng fptate)oudpclnwasearlier dilutePinté @3Smi bi ¢ aci d

(100 M dopankin | . r uehicl 0. 0025% orbic acid final).
Non- speci f i %W?‘%%@%’é@h&%‘gﬂi oy pp‘?’éﬁ%ﬁ@egm% L&?%F%%W%I’Pys and
was  subt r ac{3equ/plaesywiab mitedtvith 0.7 HMBA A ad RS0 BRIpE-Einlélled | N
triplicates . 25 Data_analysis Li %an -induced stinulation of [35S]GIPyS

bi ndi ng was BRYRldRmigtarerapd pop gom temp, for Hemisatss Mediwmenthe olls h no
i gand awedwasﬁéﬁlgcédrvﬁﬂfm-ﬁ’é@ﬁa;{sﬁ@ﬁ&iﬂl (Blaih DV 8 Lfip1afl), ang Y, OCCAST ON
cp at ed as heans +/~-

in duplicate_and the binding was cal cu Standard

devi ati ons. DPYAPEESHinofes complex wissaddetd it ol per plyte) dndsmixed pentlyente
anal yzed usi - |4 . . A I = a" X (K( +
% G her " dongbaiith RS WAES nt ARG IR 85 R e kmlios Vas o

| d usisugplemestad With theiteppleSAMEM meditun contSiatng DOBKOEBS G4 mbint!
?gﬁl g\f\n'enguss'g%i.on YQf,EmBogﬁo + @ :l Eo ?;%go/ (1 + OL@AS)E%S -g(h{)wResul ts
5 Originally, e’ﬁ&%“%‘h%? ueg}%B ?’gég %%’Q] 48 try, dpplasmd forfareen,” pecause
agoni st - 141 i Madresveht Ribtaini (GFPf p AR wastsed for Ghhshit GFP AbrissRUIRNENO &tk he
GPCR activation, cascade, _regardl ess of further activation pathways of

vari ous dowre&stimaaletheitgnsfection yields yader thespmye cesiitions alse uged dorBRGRsusef ul f or
t he assessnent of possible activation of orphan GPCRs with unknown
functions and unknown signaling pathways. The GIPyS assay was carried out

i 0 with menbr aneMembranepreparaionCHO cel |s transiently transfected with DNA

encodi ng  Dr osophyyl §fIRR% Jdfl - | . i n G,FB filter plates
and a Ml ti Scr ee?h%yacuum rrééﬁél?%fzg’ E %I W%ep%l%i)cg@gﬁ@eﬁ%ﬁ %2 nce t he
GTPyS as¥ay luffeied selinct(BBB) Smilper Hsuropiatezand GEtehRal intohkaf thesamebuffer. Ceigss of
G proteins, sﬁsp%ﬂ;igns@%% ln'uﬁi%ié ﬁzralesav%esrg Xon%xsle%d 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 to 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, Ilinois) and BSA as standard.



on a FLIPR readout was used as well to evaluate Gy coupl ed orphan GRCRs in
CHO cells 15 transiently transfected with DNA encodi ng Drosophila GPCRs.

Usi ng GTRygoasfeay. DnGPCRL( PnuFl yPep34651) was found t opbgubigbeoacti vat ed
by two peptides, DPKQDFMRF-NH2 <SEQ | D NO 26> and PDNFMRF NH2 <SEQ I D

NG 27> (ECSO's range 370 nMto 500 nM. As reported by Nanbu et al. (Neuron
1, 55- 61, 1988), these two peptides argé‘encoded on the sanme precursor gene
together with nine 20 other FaRPs. Additional FaRPs and other neuropeptides
whi ch al so sti n‘l?%]ﬁ‘&i’ysmngmm ng, although l'ess effectively (EC50's in

LeEQ 1 DoNG 255, ARttt Pl oot iR oleliny & nOHSZRE R ity BROMIALE T NP
VN N D N0 3 Lo, Lhe Ti LD Assay. dent i ed a
Col or ado p&l‘éﬁféiﬁgéh’éeﬁigﬁ‘fmg“’%ﬂ@m ?\ﬁ:l ﬁgﬁfég’ %‘% &ﬁ‘ﬁ'éhed'to

DTGPCRL 51 e ; adieals lutibh 01 s féhébﬁi’fo 26 i, 181D
responsess %Dt%ggc":vRé? nuFI yPep 67u393)Q20%M/gs ?gjtlovatae EX tigsophlﬁllala

mel anogast @thiasaywﬁbn(ﬁ,lldnlowam&naa @@Fmemaesmemg@ assay budfer 650>) wit h
an EC50 in | ow anorml S |1 ;as.by.vario | Io era 30
punct at a (&@B@rﬂ%ﬂm TaRG P éﬁefﬂ xeﬁgﬁyﬁgbﬁyﬁﬁay 3 faB NO: 34>;
DRLYSFG.- meﬁﬁﬁ%ane@a&ammm&m%s@mmmm and fitékn :
GGSLYSFGL-NH2 <SEQ I D NO 37> (ECso's in the ra %e of ca. 20-280 nM. The

same WO 01/pieeden iogTTa sol sampie 20 1l gyanggipe-p 1@y3d[ SithiokHiphospbalg strong
| tly .
o1 0ot L by B e I ST

al | at ost at i~40;000epin?0.2 ﬁiD/thLalﬁml ddnmencrf@ lpﬂﬂrmmbv(tgltlteahcubaman on receptor -

activation have epoar t d t 0. dat our know e thi e very
first exper“i“ﬁ%‘?’ﬁsg&%mé'(ﬁ?]& é”%’é?f“ﬁ\? |abf?§m i 'ﬁtgfeatggﬁss %eﬁt:??a\‘/‘g?’b this
receptor. [giantdfiRubdtyiil1 7sAR00ack/aferé @BR trinfifbrrdd irflo W¥sh lﬁlﬁ'feﬁﬁieﬁ'éat&l/ (10 pet al..
(J Biol Chem 267, 9- 12, 1992).. Using the GIPyS assay, e peptldes Ilsted

in Tabl e 6 well96-mellFB MuhsFreesﬁltmla&fSe(Ml@m}smmm% fijtgrequpigg & f o ¢

| ncreasg a L0 VRS AP TPVRNIRBRS. TR Ho nidDréifts Werd wathsd S&ied with a
DNA encgdl ?SMGS n|as r?otevvorthé t hat ° in addition 10 to a battery of

i nsect and thh(b%ghwg-cg@mﬂsubsffmﬂ(é oM BEPES; H) mM MeCly; pH 7 4)311%0 hunan

Fol 0 | nor casutikeray ik ot WA sifnistificolede Riflaho R Gl AREPTD (4

two spli ce Walldcawhsadded sndEREplates (MoBlse ﬂemandcomdhanlmeﬁ)Mdreltzed as a

S T YR s S s o

20 ° stably expressing a dopamine type 2 (D ) receptor, were treated with 1mM dopamine in

0.025% ascorbic acid (100 pM dopamine final) or vehicle (0.0025% ascorbic acid final).
Non-spéciﬁc 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]GTPyS 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= Bx X/(Kq + X). Other dose-response curves were



only peptides that have an. Arg- Phe-NH2 (RFa) sequence at the C-term nus.
The peptides that these GPCRs did not "see" have different than RFa
sequences avobhso6d end (e.g. SFa, QFa, YFa, RLa, DW4, RPactifstobize, SNa
etc.). In the calciumnobilization assay (FLIPR), Drgpcr6alL and Dngpcr 6bL
showed very strong W2 responses to a bat %gry of 20 FaRPs tested at 10 pM

The sequences shown below in Table 6 reprégsent all the identified active

FaRPs bel ongi ng tq varioqus species including Drosophila, C. elegans, A
.suum Mol | udedlyzepusing Brigm (GrephPad Seffwargolne. sgaBEBQg@r,AhMﬁ@nu’inseech: The
only excepti : 2 " ) IDEEC t he peptide

pG uDRDYRPLQe:@lNaﬂgﬁ?;ga%ﬁmgogzﬁ%gg}aﬁ%bterm' us ends with an

A n- Phe-NH2 (QFa) sequence. Interestingly, 25 both Dngpcr6alL and Drgpcr6bl
al so recogni zed NRER(FLFQPQRF-NH2 <SEQ ID NO 152>), a namalian peptide

w th the RFam de sequence at the C-terminus. (Note in the results above

that p-A 8 or pQ Orgiaaly, we hays dQbantthGTPSisshy)as DAECHRRI Bagy Refke BRdmded
wi th FDDY(SQBH) GHLRF- NH2 <SEQ | D NO, 157>, based on its very strong signal
in the cal ci GAYsRomulation pEETRESas5ay reflests epsly eveats inthe GRGRastivationsascadenge) .

Fonbr anes. pr SRS (G ARVATGT pdfhvdyR oF PO At MRS SRR S P g pcr o
B e o O WY S
S Bt oo Loy kR FeR s s SO el it e SELHTS BN P GBI
FDDY( SCBh GHivith hidthbranies pripared\drh SO celld &E&ieﬁﬂﬁ iR fedfedivitth DRA Rk

receptor as sul f. k@;&% receptor. This match is very@{s!é)ecifi.c since even
FDDYGHLRF- NHZr@sephia)  usingcI6-vypl] MpitiSereenGAB, filten phates end o MHiSsresnr t  of

when test ed o0 vy (Vb ProF sl Btndlh OIS el BRI pBb",
pepti des showeenigeyGR{Rs coiplpd toi thiGq class dFIG-PBteins, 4 Oa'f nebIFERjOR samydysedt t he
oy G eS8 YO0 5 SRR R B .
Mat chi ng 15equansizetly tagfectet wBh@N D eoding DFOMpHIFGRERSH2  SEQ | D NO 26
%KZQSF'\STEQQEQF_Sﬁ%AgDGJPQSZ ém?%'ﬁ.'@fcw &’nul%%l%pgt%g\ll?wggfom@ t%%il\l/)lz; aytli_lvzatedSEQ P
by two peptides, DPKQDFMRF-NH; <SEQ ID NO:26> and PDNFMRF-NH; <SEQ ID
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 (ECsq's in the range of 5 to10 uM), included the
following peptides: TDVDHVFLRF-NH, <SEQ ID NO:25>, TPAEDFMRF-NH, <SEQ
ID NO:28>, SLKQDFMHF-NH; <SEQ ID NO: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, ARGPQLRLRE-
NH; <SEQ ID NO:33>, matched to DmGPCR1 receptor with an ECsp 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 ECs 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



SEQ I D NO 30 SLKQDFNHF NH2 SEQ I D NO 31 AAMDRY-NH2 SEQ I D NO 32
SVQDNFMHF- NH2  SEQ | D NO: 33 ARGPQLRLRF- NH2 dngpcr4 SEQ I D NO 34

GJG?LYA@.% oSEQ | D NO 35 DRLYSFGL-NH2  SEQ | DNO. 36 pRSRiembessrGL- NH2
SEQ-I D 7 GESLYSFGL- NH2 dngper6 SEQ ID NO 3 8 FIRF-NH2  (6a) SEQ I D

NO: 39 KNEFI RF-NH2 SEQ I D NO 40 FMRF-NH2 SEQ I D NO 41 KSAFMRF-NH2 SEQ I D
NO 42 KPNFLRF-NH2 SEQ I D NO 43 FLRF-N9Z- SEQ I D NO 44 YLRF-NH2 SEQ I D

N 45 KPNFLRY-NH2  SEQ | D NO 46 TNRNFLRF-NH2  SEQ | DNOA7 RNKFEFI RF-NH2 - SEQ
| D NO 48 AGetidedbliciteiPa vEFGrong duoiut® sighabmhen REtesp1 0 ;gfgcpymmm 50

N 53 KoAFUPRGRGREbes dees b cled Rt ek el st by o

WO 01/ 3100?/R R ﬂﬁfb@laﬂﬂ%@ptor(@\lﬁﬁQH mdﬂatﬁ\lbﬂrec &t | D NO 57

SADDSAPFGTMRF NH2 SEQ | D NO. .58 . EDGNAPF 59 FLFOPQRF- NH2 |
dngper 6 SEestivatiorhayg besarsepgriegito gt Teyayr %fl\%/HRl:eé @@%gﬁeﬁé\ll‘goﬁ %F NH2

SEQ I D §O: g¢igbretiiiahvaridus Miitostatins do activate this receptor.
DmGPCR6a (M811490) was reported as a PYY receptor by Li et al. (J Biol Chem
267, 9-12, 1992). Using the GTPyS assay, the peptides listed in Table 6, tested at S M, -
stimulated GTPyS binding (1.7 to 4 fold increase above the basal) to membranes from
CHO cells transfected with a DNA encoding DmGPCRa. It is noteworthy that, in addition

10  to abattery 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 pM NPFF).

Dmgper6al and Dmgper6bL are two splice variants of DmGPCR6a (M811490).
The latter was reported as a PYY 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 ari_A_rg-_Phe—NHz (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 uM. 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-tprminus ends with an GIn-Phe-NH, (QFa) sequence. Interestingly,

25.  both Dmgper6a;, and Dmgper6b,. 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 I D NO 63 9DPNFLRF-NH2 SEQ | D NO 64 ASGDPNFLRF-NH2 SEQ | D NO: 65
PNFLRF-NH2 SEQ I D NO 66 KPNFLRF NH2 SEQ | DNO 67 AGSDPNFLRF-NH2 SEQ I D
NO 68 KPNFLygs-ohbidos SEQ | D NO 69 SPREPI RF-NH2  SEQ | D NO %riafieézodar- NH2
SEQ ID NO 71 SPLGTMRF NH2 SEQ | D NO 72 EAEEPLGTMRF-NH2 SEQ I D NO 73
ASEDALFGTVRF- NH2  SEQ | D NO: 74 EDGNAPFGTMRF-NH2 SEQ | D NO: 75

SAEPFGTMRF- NH2 SEQ I D NO 76 SADDSAPFGTM&8= NH2 SEQ | D NO 77 KPTFI RF- NH2
SEQ I D NO 78 ASPSFI RF-NH2 SEQ I D NO 79 GAKFI RF-NH2 SEQ | D NO 80 AGAKFI RF
NH2 SEQ | D HDIY(SORHGHILEF-NLIZSEQHD N 150 Bresci viNget7 1izu7 sildg dthio; 83
SPMQRSSWRF- N EQ | D NO SP m 5 SKMVRF- NH2
SEQ I D NO 86 “E%E#‘Ps’ﬁg‘ u%%'?’?}‘wﬁ@ - (ﬁﬁ%ﬂr@gﬁ% @@@5
PQPKARSGY! RF-N@®{259-SH et elforbive A8sig\irDINIRCRHEcepfora3 4 sulfakinGedPORVRNAL VRF  NH2

§E%#BAWS§&.MN@P$®RF' Hesinge et TORVRRERI s ERD s o on

APEASPFI Ri5- Nigu) aﬁ.@ FASTBE0, HREEIKE-NESESEQBONRD 9 37-SRRAMRonffFa NH2

SEQ ID NO 98. ASSAPLI RF
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

DmiGPCRY receptor.
A table matching the ligands with their associated receptors is shown below in
10 Table 6.
Table 6
GPCR SEQ IDNO Peptide Matching Sequence
dmgporl SEQ ID NO:25 TDVDHVFLRE-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 D NO:31 AAMDRY-NH,
SEQ ID NO:32 SVQDNFMHF-NH,
SEQID NO:33 ARGPQLRLRF-NH,
dmgperd SEQID NO:34 GDGRLYAFGL-NH,
SEQ ID NO:35 DRLYSFGL-NH,
SEQID NO:36 APSGAQRLYGFGL-NH,
SEQID NO:37 GGSLYSFGL-NH,
dmgpcré SEQ ID NO:38 FIRF-NH,
(62) SEQ ID NO:39 KNEFIRF-NH,
| SEQ ID NO:40 FMRF-NH,
SEQ ID NO:41 KSAFMRF-NI; |
SEQID NO:42 KPNFLRE-NH,
- SEQ ID NO:43 FLRF-NH,
SEQ ID NO:44 YLRF-NH;
SEQID NO:45 KPNFLRY-NH,
SEQ ID NO:46 TNRNFLRF-NH,
SEQ ID NOA7 RNKFEFIRF-NH,
SEQ D NO:438 AGPRFIRF-NH, |
SEQ ID NO:49 GLGPRPLRF-NH,
SEQ ID NO:50 IL-Nle-RF-NH,
SEQID NG:51 AGAKFIRF-NH; |
SEQID NO:52 APKPKFIRF-NH,
SEQID NO:53 KSAFVLRF-NH; |
[ SEQID NO:54 TKFQDFLRF-NH; |
SEQTD NO:55 SAEPFGTMRF-NH,




SEQ I D NO 99 KHEYLRF- NH2 WO 01131005 PCT/ US00/ 29002 -100- SEQ m NO .100 .
SLLDYRF- NH2 SEQ NO 101 BI VFHQ SPI FFRF-NH2 SEQ I D NO 102 GGDQGDLREbngz

SEQ I D SGPLRF-NH2 SEQ I D NO 104 AQTFVRF- NH2 .
GQ'IQFVRFl-\ﬁIV—I(Z)W%IggDI DNO. 106 KSAFVRF-NHZ SEQ I D 0: 107 KSQW@EQI(\]#@&\?EQ NO: 108
DVPGVLRF- NH2 SEQ I D NO. 109 KEVPGVLRF-NH2 SEQ ID NO. 116 SEVPGVLRF- NH2
SEQ | NO 111 SVPGVLRF-NH2 SEQ NO 112-99FDGAMPGVLRF- 2 SEQ | DNO 13

El PGVLRF-NH2 SEQ ID NO 114 WANO -NH2 SEQ I D NO 115 ASWASSVRF NH2  SEQ

| DNO 116 AMVRF- NH | 19ER IDINGRRRP| RE- NH2  SPRDALBSRMERE-BHSPSAKVWRF- NH2
SEQ I D 0: 119 TKF %t@‘n 20 pQDREAMPRSABEGRMBF-NEFO NO 121 FI RF
NH2 SEQ I D NO 122 AVPGVLRF- || QL;;r; 38 \IIQQ 1: ZIEIH? S5 NHSBEQ I NG 124
- NH2 [E - .
iEE)IGnggﬂ\IEH-? EHQ H_ 1 WRENH2  SEQ | DRBNFRSSNG | RF- NH2 SEQ

| D NO 129 GWPGVL L SEQ|TSEQUDNG:I- N 6- RF- NFZ — SIgRNFIRENGLIP 1 '

LOPNFLRF-NH2  SEQ|I D NO: 132 KRSgIBNGN¥2 ASGDPNFLRF-NH; |

SEQ ID NO:63 . SDPNFLRF-NH; |

SEQ 1D NO:64 AAADPNFLRF-NH; |

SEQ ID NO:65 ~ PNFLRF-NH, |

SEQID NO:66 KPNFLRF-NH,

SEQ ID'NO:67 AGSDPNFLRF-NH, |

~SEQ ID NO:68 ' “KPNFLRY-NH, |

SEQ ID NO:69 SPREPIRF-NH} |

SEQ ID NO:70 LRGEPIRF-NH, |

SEQ ID NO:71 “SPLGTMRF-NH, |

SEQ ID NO:72 EAEEPLGTMRF-NH,

SEQID NO:73 ASEDALFGTMRF-NH,

SEQID NO:74 EDGNAPFGTMRF-NH,

SEQ ID NO:75 SAEPFGTMRF-NH; |

SEQID NO:76 ~ SADDSAPFGTMRF-NH; |

SEQID NO:77 KPTFIRF-NH,

[ SEQID NO:78 ASPSFIRF-NH, |

SEQID NO:79 - GAKFIRF-NH, |

SEQ ID NO:20 AGAKFIRF-NH,

SEQID NO:81 APKPKFIRF-NH, |

[ SEQID NO:82 ~ KSAYMRF-NH; |

SEQ ID NO:83 SPMQRSSMVRF-NHj |

SEQ 1D NO:84 SPMERSAMVRF-NH,

SEQID NO:35 SPMDRSKMVRF-NH,

| SEQID NO:86 KNEFIRF-NH,

[ SEQID NO:87 KPSFVRF-NH, |

SEQ ID NO:88 pQPKARSGYIRF-NH; |

SEQ ID NO:89 AMRNALVRF-NH,

SEQID NO:90 ASGGMRNALVRF-NH,

SEQ ID NO91 NGAPQPFVRF-NH,

SEQID NO:92 RNKFEFIRF-NH, |

SEQ ID NO:93 SDRPTRAMDSPLIRF-NH; |

SEQID NO:94 AADGAPLIRF-NH,

SEQID NO:95 APEASPFIRF-NH,

SEQ ID NO:96 ASPSAPLIRF-NH,

SEQ1ID NO:97 SPSAVPLIRF-NH; |

SEQIDNO:98 | ASSAPLIRF-NHj; |

SEQ ID NO:99 KHEYLRF-NH,




SEQ I D NO 133 FMRF-NH2 SEQ ID NO 34- FLRF-NH2 SEQ ID NO 135 YI RF NH2
SEQ ID NO 136 GNSFLRF-NH2 SEQ ID NO. 137 DPSFLRF-NH2 SEQ I D NO. 138
PQDFMVRF- NH2 NO 139 KPNQDFMRF- NH2  SEQ I D NO 140 pEpiiRblvisbdar- - NH2
SEQ | DNO. 14 NH2 SEQ ID NO 142 SPKQDFMRF-NH2 SEQ ID NO 143
PDNFVRF- NH2 WD 01/ 31005 PCT/ US00/ 29002 -101 SEQ | D NO 144 DPKQDFMRF- NH2
SEQ I D NO. 145 TPAEDFMRF-NH2 SEQ | D NO t¥¥- SDNFMRF- NH2  SEQ | D NO: 147
YLRF-NH2 SEQ ID NO 148 SDRNFLRF-NH2 SEQ I D NO 149 TNRNFLRF-NH2 SEQ I D

NO 150 PDVDHVFLRF-NH2  SEQ | D NGEQIBROF@DVDHVFLRF- NH2 SISEYRENEGD| 152
FLFQPQRF-NH2 SEQ | D NO 153 ARGEQIRNBREINIY  SEQ |EVRIQISEFFREDEY (| SO3
H) GHLRF-NH2  SEQ | D NO 155 FDDYGaERFwbiTe: | SEQ T D NO GoeQGIIRRINGRH - NH2
dngper 9 SEQ | DNO: 157 FDDY( SO3H) @b wabitis . Ni,Qn Assay 5
Preparation O Mno-] odinated s [o:{f , t via a
typi cal chloram ne T| procedure. 2} b2 gl r 101 of a1
nmv wat er sol uti on of| pepti de, 10ER f‘_r_o'd S M (pH 7.99) s M _plgsphat e
buffer, 1.0 nG [125{] sodium i[CBRIBNGAPE 5| of a 2 no/ FPARRFOMadine T
solution (in the phopphate buf f{éERIDFE0N xture i s vor KERERFMNL |60 seconds
and the reaction 1o ptopped by [TSEQIBNOII0E pn Of 25 | ODVEGGREGNHzI| sol ution
of sodium netabisulfjte in phg@b@ﬁwmﬁm nder goes
HPLC by injecting itfonto a VWdaggeRo@T20 X 15 CMEEvRtaRE-N3] subj ecting
it to gradient separption. The W:ﬁd—l—&-—?@%m
SEQ ID NC:112 DFDGAMPGVLRF-NH,
SEQID NC:113 EIFGVLRF-NH;
SEQID NO:114 WANQVRF-NH;
SEQ ID NO:115 ASWASSVRF-NH,
SEQID NO:116 AMMRF-NH,
[ SEQIDNO:117 GLGPRPLRF-NH,
SEQID NO:118 SPSAKWMRF-NH,
SEQ ID NO:119 TKFQDFLRF-NH,
SEQ ID NO:120 pQDRDYRPLQF-NH,
SEQID NO:121 FIRF-NH,
SEQID NO:122 AVPGVLRF-NH,
SEQID NO:123 GDVPGVLRF-NH;
SEQID NO:124 SDIGISEPNFLRF-NH3
SEQID NO:125 SGKPTFIRF-NH,
SEQ IDNOC:126 AEGLSSPLIRF-NH,
SEQID NO:127 FDRDFMRF-NHp
SEQ ID NO:128 AGPRFIRF-NH,
SEQ ID NO:129 GMPGVLRF-NH;
| SEQ ID NO:130 IL-Nle-RF-NH,
SEQID NO:131 LQPNFLRF-NHy
SEQ ID NO:132 KPNFIRF-NH,
SEQ ID NO:133 FMRF-NH,
SEQID NG:134 FLRF-NH; |
SEQ ID NO:135 YiRF-NH,
SEQID NO:136 GNSFLRF-NH, |
SEQID NO:137 DPFSFLRF-NH, |
SEQID NO:138 pQDFMRF-NH,
SEQID NO:139 KPNQDFMRF-NH,
SEQ ID NO:140 TDVDHVFLRFNH, |
SEQTD NO:141 AAMDRY-NH,
SEQ ID NO:142 SPKQDFMRF-NH; |
SEQ ID NO:143 PDNFMRF-NH,




A and 30%B at tine zero to 20% A and 80%B at tinme 25 mnutes (A =.0.1M-
NH4 acetate in water. B = 0. 1M NH4 acetate in water 40% CH3CN 60% v:v.).
FI ow rat qud gishedd 15 nUnminute. Sanples are coll ected intg. 5’/56% capture
buffer (O 1M sodi um phosphate buffer with 0.5% bovi ne seru umn, 0.1%
Triton X100 and 0.05% Tween 20) at 30 second intervals fromt = 8 to t =
20 minutes. Mnoiodo peptide typicallyl0tutes at t =11 minutes and t he
yield is approximately 100 CG_in 0.75 m. 20 Binding Assay 96-well plates
used are M| liporg MiltiscreeREQIDFO:I44 fti on pl at cOPKUBMBEAG2d 1.0 M gl ass

fiber type B, cat.| # MAFBNOBHSEQ 45Ty pore MIT T SPAEDFMRFNIR]| vent

resi st ant mani'fold (cat. # ) rs—mﬂ-n—-cogmwth t he
plates to filter tlhe assay Wog O PCTUSOO-29002—k83mat] term nati on.
Each replicate isjone well ahgg _ - - _'_]'i ng 5 ug
protein (preparatijon descri bg boy :4 L est- nniNfrs t wo
replicates. For egch. test cqif : | “T24SI ] pepti de
only (for total bilnding) and|SERRNEH0| pM (or afPYRHYHRENH)

concentration of tlhe test cofSERINGN [ 125] ] peptrRB¥DHYIRFAN: |5 specific
bi ndi ng). The ordgr of addi n{/SEQEURIE [ or each r eplFLEQRQRFINGY, |assay buffer

(20 MM HEPES, 10 {mM MyCl2, 1{VBBEQIDMNO:83r Um al bum N ARG 5 t conpound
(made up in assay buffer), WUE—WWWd menbr ane
suspension (in asgay buffer) g reidt TR spensi on
initiates the binding reacti pampgiis—Fur—or—30—7md < room
tenperature (22 Q|—Eollowing ‘ . | 2dte is to

_,
(1))
[
|

]

~J

pl ace on the filt lati8%hai g the liquid
through the filter (discarded) and catching the proteln on the filters in

each well. For washing, the vacuum is released and 200 pl assay buffer is
added to each well followed by reapplication of the vacuum This washing
is repeated twice nore (tot of lsm.wg:shes {l ach replicate). Follow ng
washi ng, the plastic coveriny 9Pt APPEUHORARAY o ach plate is renoved and
the 15 pl ate plreparation OfiMénclodhenédPepider obet a(r) scintillation counting

cassette (cat #_1450-, 105 25 111 of iontill ad 0 e wel | and

the pl at e(i s pl Redgpiids 5‘%45’5“&?‘&/"‘%1\519@%’” ea‘&ﬁ’?%lm ﬁéﬂﬁ‘gfi’ragﬂ’g then

KIAI | OV\ﬁdtt?gljﬁdstvm)wm:pﬂthfaI]insfaf&kﬂm@Q)ﬁiﬁyndehm mloa‘nqw]g@mtc)wmoadmd na. . -
crobeta(r) sci atio n nqn-specific binding is

subt r act edemfr%’} abfgﬂ SB(ﬁHIBI H‘Sﬁ? H‘ﬁ'\é‘lﬁa%@%ﬂ fhlomgming 'ngf or both

the standajoihid (RPpRdIAEE tifler)2 Mile HiAuiEIK ReHUREd forB0SecBhds N w&i&fohed

enbodi nents of the i hvention descrl bed above are outlined below and
i ncl udé® byeppsd by theraddition o£26 ilef 25 mae/mb selutign of sedivs anetabisulfite 5 t hose:

skilled | gpho t@ﬁdﬁffe”e(f E@@E&hﬁder Dy @&%@?tcﬁﬁ?agg Jegations may

be nade t pre ments o e |n on W t hout departing
fromthe s{§i45i% 15¢m) wmmrwmmng lit to ngydxent 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%: CH3CN 60%, v:v.). Flow rate is 1.0
15 ml/minute. Samples are collected into 0.25 ml 6apture buffer (O.1M sodium phosphate
buffer with 0.5% bovine serum albumin, 0.1% Triton X100 and 0.05% Tween 20) at 30

second intervals from t =8 to t = 20 minutes. Mohoiodo peptide typically elutes att =11

minutes and the yield is approximately 100 pCi in 0.75 mi.

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. # MAVMO960R ) is used in conjunction with the plates to filter the assay




25 intended that all such variations fall within the scope of the

I nvention. The entire disclosure of each publication cited herein is hereby
| ncor por at ference. WD 01/31005 PCT/ USQO/ 29002  -plQarsodiabes | S

CLAI MED | S:e‘ggm?ﬂﬁﬂfsol ated nucleic acid nol ecule conprising a nucl eotide
sequence selected fromthe group consisting of 5 a) SEQID NGO 1, 3, 5, 9,
11, 13, 15, 17, 19, 21, or 23, or a fragf@nt thereof; b) a sequence

hormol ogous to SEQ ID NO'1, ‘3, 5, 9, 11, 13, 15, 17, 19, 21, or 23, or a
fragment t heageimingtiond Faditeplivae it b welhaddesa volpuoe yHEONI dentguimgSivgi ng SEQ
ID NGO 2, 4, 6, 10, 12, 14, 16,, 18, .2 2, or 24 .or.a fra t eof ;
and 10 d) a mmapqmﬁgsaeﬁﬁ*@io%gwéa%mg °%‘8ﬂ5$‘iw§i‘ﬁ%]‘°§%§a%rﬁ”r?gg’gci d
sequence hopgy QGHésud, SnSEup I8 ri¥wah FAS;{]pspude@nxymr tokdl binkiing) 4 orRO¥itleR, or

24, or a fragnment thereof, said nucleic acid noleculg encoding at |east a
portion of Dul¥b(oras designpled)rgageairationof thedest E‘B’Eﬂ%n%?"dtﬂl PP ?f\if%‘?‘&nh sai d

nucleic agid |\S . ' Gbdte 131 uEfeP{20GhM M 1
wherein sgi d%é@%‘ﬁ% i ghﬁoéﬁd%laga?gs&%ﬁ%%ggdcﬁ@me ﬁﬁ%lgée?;ﬂc gf:){l d -nol ecul e

of clai m2 WHEPESn1@mMIMzCh, t%btbovise saren elbymin, pHvhitesteongound madoupin 3 5
9, 11, 13, 15, 1 19, 3. . ' ks ' |l e
conpri si ng a%%gg%?r?’(ylez%id tg({eer{ﬁleassagé’ %QF% hﬁed;#gél%%gﬁ%&fdgggg 'a£a§a or tél}?)j'n of
SEQ I D NO 1, The a&ditiéh oftie mémbraddsuspenision itiades theohindifg reac®n avhichrip rusyfien30 of
said nucleic acid nol ecul e epcogdin t..l eas ort.i on 0f. 6. The
nucl ei ¢ aci d THBELH e fempELy ébvﬁ)e?8%1?1“'?%hﬁ%?%%f@gﬁﬁ‘gu}?aémgﬁ%@es nse

ol i gonuclgot ipfie 6h R H1@Alioh MaBEEM labll Moudm iSapphed, Bullifig the liguid tirpughithe fifer 21,
or 23. 30 7. The nuclejic acid nolecule of claim GW ein saiﬂﬁéjﬁw1

ol i gonucl eot i(discardgd) sndrcatching theprofein og thefilters in sach; will. Jor washig,fgxpquum; - o
9, 11, 13, 1 lj well follotved by redpglichtiohlofithd | VO
01/ 31005 PCT?%E%%?%%%%%%@%%YQ&%SSg?%égésesaidg)n vec'?or c):)rrp}?l? gi ng a nucleic

ai bi d nol eculvacuin. (This washingis speatad twing morp (telakaf 3X washesdpr ¢o¢h rplitate)s

wher ei N sal d Al s valhg) HERERE bSverifi Bt Sdersaie el ekt ¥ihte fsrerfoved andthel 1

15  plate placed in a bottom sealed Microbeta® scintillation counting cassette (cat # 1450-

105). 25 pl of scintillant is added to each well and the plate is placed on a rotary shaker at
80 rpm for one hour and then allowed to sit overnight. The following day the plate is
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 outlined
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. Itis

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.



10. The vector of claim8 wherein said vector is a plasmd. 11. The:vector
of claim8 wherein said vector is a viral particle. 10 12. The vector of
claim 11w¥h§isg4e sai d vector is selected fromthe groupcrhfdisitosds N9 of
adenovi ruses, bacul oviruses, parvoviruses, herpeSV|ruses poXVI ruses,

adeno- associ ated viruses, Sem i ki Forest vi ruses, vaccinia viruses, and
retroviruses. 13. The vector of clai ml83wherein sai d nucleic acid nol ecul e
is operably 15 connected to a pronoter selected fromthe group consisting
of sim an WHARBISICLAIMERIS:nammary tunor virus, long termnal repeat of
human i mmunodefi ci ency virus, maloney virus, cytonegal ovirus imedi ate
early pronoter, Epstein Barr virus, rous.sarcoma virus, human actin, human
nyosin, human henoglAatisdlatediitisic MidmbRcile eorhpriving fuudldotidesequetiet al ot hi onei n.
20 14. A host |l transfornpd w a}h a vector of claimsS. 15. The

t r ansf or meglef ?’ ¢ SRopP PnSISsHNE A wherein said cell is a bacterial cell.

25 16. sThe trarny zforﬁecbmmo 1168]9, 9011, qkqsmiﬁgvmebﬁwoﬁ@frggmﬁhﬁféo@' cell is
E. coll”. 17. The transfornmed host cell of ciaim14 wherein said cell is a

yeast. 18. The b r an§fsmh¢§@!°gét§ﬂ°ScEQE?E%,ﬁii\ﬁnbhéﬁnl%ﬂd%%h@r is S
cerevi Si aeys ?&T{% .ansformed host cell of claim 14 wherein said cell

is an |nsecf ce 11112 iljji 1001j 1112111 * ¢ L * WO 01/31005

PCT/ USOQ 29002 ¢)- 10% seqhenmttenmd&if opolypeptidscomprising SEQIBNG21 9, 68y ei n sai d
i nsect cel ;“ | r ormed host cell of claim1l14
wherein sa\2 i‘gel?f 13 26 rrerirfg?l;%n ggﬁe.oﬁ%g‘.i The transformed host cell of
claimil V\hereld) rrammiuemtha!lehcddss spzdlmnpadlecd&npmmghﬂammmlmqwénséi ng of
Chi nese h ovar C r Ki dney
ol 1's. - nurtippoiagsas & S5 BNt bt B s 10 bis002 8 5606r s Bomminh st of
produci ng a polsyidentleidacidanaléduld dagodiigat 1€t pottionlof BMGROR . 12, - 14, 16, 18,
20, 22, or 24, or a honolog or fragnment thereof, conprising the steps of:

a) introducing a reconbi nant expression vector of claim8 into a conpatible

host cell; 15 ) or gukftclGehdd Refdcure BF Llait § Wheof Wid Rk dofif mERANERS! On Of
said plosl yp&g‘tkl de;

3. The nucleic acid molecule of claim 1 wherein said nucleic acid molecule is
20 4, The nucleic acid molecule of claim 2 wherein said nucleotide sequence
comprises SEQ ID NO:1, 3, 5,9, 11, 13, 15, 17, 19, 21, or 23.
S. An isolated nucleic acid molecule comprising a nucleotide sequence
complementary to at least a portion of SEQ ID NO:1, 3, 5, 9, 11, 13, 15, 17, 19, 21, or 23,

25 a cbmplement 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, 9, 11, 13, 15, 17, 19, 21, or 23.

30 7. The nucleic acid molecule of claim 6 wherein said oligonucleotide is
directed to a regulatory region of SEQ ID NO:1, 3, 5,9, 11, 13, 15, 17, 19, 21, or 23.

T




and c) recovering said polypeptide. 24. The method of claim 23 wherein said
host cell is |lysed and said pol ypeptide 20 is recovered fromthe |ysate of
sai d host c@idesddes The nethod of claim 23 wherein said padyipRpkdee | S
recovered by purifying the culture nediumw thout |ysing said host cell.
25 26. A conposition conprising a nucleic acid nolecule of claiml or 5 and
an acceptable carrier or diluent. Oh. -304- A conposition conprising a
recombi nant expression vector. of claim8 and an acceptable carrier or
diluent. 30 28. An i séhsxprassinn vegerrompesiog a sudeic Biid molpgulesf elaine 1 @r $rol ecul e
of claim1. titrrrerrerererrerererrerererrr se LM * W 01/31005

PCT/ US00129002 -106 29. The poi eptide of claim 28 wherein said

pol ypepti de conpr9ses BE@pEssioN@e@or of clajim 8] @herdif said ancldi6 acid éoleeale 22, or
24. 30. The pal ypeptd ¢l ai ' I, d | ypepti de conprises an
anino 5 aci awg%ﬁfé#?@%3&8%3&@*@3&%‘%@@% 6,10, 12, 14, 16, 18, 20,
22, or 24.5 31. The pol ypeptide of claim30 wherein said sequence honol ogous
to SEQID NO 2, 6,,.10, 12, 14, 16, 18, .20, 22, oy 24 conprises at | east
one conservative ipn noTé%Yﬂm’Qﬁé%‘Fﬁlﬁb‘?‘ﬁﬂs@ Nf)‘é‘?féﬂa?lr@s Q1D NO2, 4, 6,

10, 12, 14, 16, 18, 20, 22, or 24. 10 32. The pol ypeptide of claim 28
wherei n said pol ypeptide conprises a fragnent of SEQID NO 2, 4, 6, 10,

12, 14, 16, 18, 2@1. 22Theyectonof caim Swheseip said vectr iedwisal pattisly- a pol ypepti de
of claim 28 and an acceptable carrier or diluent. 15 34. An isol ated

anti body which binds to an epitope on a polypeptide of claim 28. 35. The
anti body ®f cl ai mi34 wike wicter of¢laimalitvhersdy said vestariyselected fomethe grouply. 20

consisting of adenoviruses, baculoviruses, parvoviruses, herpesviruses, poxviruses, adeno-

associated viruses, Semliki Forest viruses, vaccinia viruses, and retroviruses.

13.  The vector of claim 8 wherein said nucleic acid molecule is operably
15 connected to a promoter selected from the group consisting of simian 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.
20
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.
25 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. cerevisige.
30 '

19, The transformed host cell of claim 14 wherein said cell is an insect cell.

IR



36. A conposition conprising an antibody of claim 34 and an acceptabl e
carrier or diluent. 37. A nethod of inducing an i nmune response in a mammal

agai nst olasigsypeptide of claim28 conprising adm ni $@rishihobsd Sai d
manmal an anount of said polypeptide sufficient to i nduce said i mune

response. 38. A nethod for identifyi ng a conmpound whi ch bi nds DmGPCR
conprising the steps of. 30 a) conta Pﬁ'ng DnGPCR wi th a conpound; and b)
det erm ni ng whet her said conpound binds DnGPCR 1 1 111 1 111 1 1 11111111"
111 11111 i 200 0Thgrasdormet hogoel! ofpaim 19 wigreinsaid ipgect gl IRdd of cl ai m 38
wherein bis,,p,%if;p%f said conpound: to DnGPCR is determned by a protein

bi ndi ng ass&y. . The nethod of claim39 wherein said protein binding
assay is selected from 5 the group consisting of. a gel-shift assay,

Western bl ot, radiolabeled. ¢ tifi .assa .phage-hased expression
cl oning, co-fr gfiti ohﬁ? gﬁ?f?wegﬁ&gﬁgi f&?ﬁ'ﬁ‘ﬁ?,‘y}?ﬁq‘%ﬂ‘gfﬂﬁ? Afmagynatian oss
I i nking, igalleraction trap/two-hybrid analysis, southwestern analysis, and

ELI SA. 41. A nethod for identifying a conpound which binds a nucleic acid
nol ecul e 1o encodi ng DnGPCR conprising the steps of: a) contacting said

nucl ei ¢ aci d mpheculrfie Garsfshned hbXEELST cMdifn21avhefGnRAMAliarp el iDdellgdder M Nni ng

whet her said conmpound binds said nucleic acid nol ecule. 15 42. The net hod
of cl ai m fuomhsigeoup consigtingpfchiness hamsterrvantsells Hellacells, Africgagegen 43, A
met hod forg,} Tldhi Sets A Y081\ AghFpisbidsie activity of  DnGPCR
conpri si ngmet) eyste S oTs’ a§ cont actsi ng%m w th a conpound; and 20 b)
det er mMni ng whet her DGPCR activity has been nodul ated. 44. The net hod -of

cl aim 43 wherei,y sai b\ ' [ LNdLRa. . t hod of
cl ai m 43 wher eizg' sal‘%&ngtg'{)# W‘%"*@‘#ﬁ’&!’%ﬁ@g‘%ﬁgg“’g%‘g‘g§P§r¥8 l\fégsl%gltﬂi met hod
for i dentif2yifd6a18y2a,8230024, of a hamalogor fragmentthemof otzhiing the stepslafGPCR
bi ndi ng partner, conpri,si.ng. the steps of (.a).contacting.a DrEPCR,bi ndi ng
partner and a @bnpogﬁﬁdliﬂ“gs%?ﬁ“@ﬁ“ﬁ'g %‘P%Eﬁﬁ?‘?fﬁ??'ﬂ‘é“g?@%ﬁ%‘ap gei n the
absence ofhostdeMf at i ve nodul at or conpound; '- _
15 b growing said host cell under conditions for expression of said polypeptide;

and . '

c) recovering said polypeptide.

24.  The method of claim 23 wherein said host cell is lysed and said polypeptide
20 is 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.

25 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.
30
28.  Anisolated polypeptide encoded by a nucleic acid molecule of claim 1.

W




30 (b) detecting binding between the binding partner and the DnGPCR, and |
Lereerr reerrr 122222 et 1 1l e ~ nos W 01/ 31005 PCT/ USO0/ 29002 -108
(c) determ‘gbggsl\ﬁ&et her binding in the presence d? said p¢trafsow®oesrodul at or
conmpound i s Increased or decreased conpared to binding in the absence of
said putative nodulator conpound. 5 47. A nethod according to claim46
wherein the DnGPCR i s DMGPCRI and wher el®-t he bi ndi ng partner is a peptide
sel ected fromthe group consisting of SEQ ID NOS: 25 through 33. 48. A

met hod accordi ng 29. cl Thepolypeptiderofichim A8 whendinisaid pghypentide comprisep 8BRIBe 10
represented EQ.I 1 2,6 th according to claim47 wherein the
bi ndi ng partﬁ%‘?éi‘g“aﬁbg&%déé%?’e@re é’ﬁ?g‘d by SEQ ID NO 27 15 50. A net hod
according to claim46 wherein the DMGPCR is DMEPCR4 and wherein the

bi nding partner is a peptide selegted omthe aro nsi st i. QID
NOS: 34 through 330 51%‘?%?‘1?%@@%‘{? 8@8?85?@“?—5’5 ﬁ%%‘%ﬁéﬁ#%gfﬁ%?ﬁgndi ng
partner i a ﬁg%&gmh%d@gﬁg@mmm;ﬁﬁmm O 446,518, 203 22psrtP4d accor di ng
to claimb50 erein the binding partner is a peptide represented by SEQ ID
NO 35 25 53. A nmethod according to claimb50 wherein the binding partner is

a peptide represgnted a’iﬁfgg aifi 30 YheRin BRidhesleaccdntbidus & SEQIDN S0
wherei n the bindi ?1’3 pa'rdtyn%r I él‘gdp\gleglpti de reeg?resen ed by SEQ.ID NO 37,30

55. A met hod NORp4,d, bd) 12014; 16.i18; 205 2hins 24 comprises Hyigasireicansoaivsasaing Add
wherein the bindi partner. i j de I f the oup consistin
of SEQ ID NG %ﬁ?‘&ﬁﬁﬁ‘i?&%@@ﬁg’i&%’?”?’ﬁﬁ %5539’1{89??’2?’3’?{4[ i P! L Xs \V\Dg

01/ 31005 fCT/ USO0/ 29002 -109 56. A nethod according to claim46 wherein

e

fragment of SEQ ID NO:2, 4, 6, 10, 12, 14, 16, 18, 20, 22, or 24.
33. A composition comptising a polypeptide of claim 28 and an acceptable

carrier or diluent.
15
34.  Anisolated antibody which binds to an epitope on a polypeptide of claim
28.
35.  The antibody of claim 34 wherein said antibody is a monoclonal antibody.
20
36. A composition comprising an antibody of claim 34 and an acceptable
carrier or diluent.

37. A method of inducing an immune response in a mammal against a
25 polypeptide of claim 28 comprising administering to said mammal an amount of said

polypeptide sufficient to induce said immune response.

38. A method for identifying a compound which binds DmGPCR comprising
the steps of:
30 a)  contacting DmGPCR with a compound; and
b) determining whether said compound binds DmGPCR.

AR
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NCS: 60 through 157 5 57. A nethod according to claim46 wherein the DnGPCR
Is DMEPCR6bL and wherein the binding partner is a peptide selected from

t he growoggﬂ%+§ti ng of SEQID NGOS: 60 through 157 1@c%Risoofrobgt hod
according to claim46 wherein the DGPCR i s DMEPCR6bL and wherein the

bi nding partner is a peptide selected fromthe group consisting of SEQ 1D
NOS: 60 through 156 59. A net hod acco?Q?i‘ng to claim46 wherein the DMGPCR

is DMGPCRO and 15 wherein the binding partner is a peptide represented by

SEQ I D NO 157 88. ATeempthothef claia38ivhersin pipding ef seic qomponnd @ RmGPCR % ns 38,

41, 43 or é@winﬁégy%gﬁpggﬁdﬁga&gﬁntifyi ng an ani-nal honol og of DnGPCR
e 20 s

conprising t eps: ay Screening a nucleic acid database of the
animal with SEQID NCO 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, or r a

23, 0
portion thereofy an : ﬁéjﬂ'i ]%é%g*%ﬁ{ - i Sal ' ry or
dat abase is ho#g'l Og%@&ngt@@&?ﬁél gl%%’ ] pf@ﬁ@l%:&d:ﬂ@a&%é%{&&%ﬂ ngl, or
23, or sporthé gmup tomsistirg of 2zebshift assay; Westtrnobhlot, thdivldbieled wompetitianiassay, honol og of -
DrGPCR conpri sing, the . S a) Screeni leic acid l.ibrary of the .
i el OTPRaE bR aptessidt EBe R REioRi W Ao faiy SLMARRY Sef oot ed
from the gkessfinking dntsdaction toab/t8eQybrid ddalydis, suthvestén andgsis] dnd BIAISALS, 17, 19,
21, or 23, or a portion thereof; and b) determ ning whether a portion of
said library or database is honologous to said SEQID NGO 1, 3, 5, 7,
9,11, 13, 15, 131. 19A nicthoddfor identifping p otrippound Whithdiids ambélkiclatidinidiéclel | | |1 ~h~f
J1iii lljb - e|1\1/|cosding DmGPCR comprising the steps of:

a) contacting said nucleic acid molecule encoding DmGPCR with a
compound; and

b) determining whether said compound binds said nucleic acid molecule.
15 42.  The method of claim 41 wherein binding is determined by a gel-shift assay.

| 43. A method for identifying a compound which modulates the activity of
DmGPCR comprising th§ steps oft
a) contacting DmGPCR with a compound; and
20 b) determining whether DmGPCR activity has been modulated.

44.  The method of claim 43 wherein said activity is neuropeptide binding.

45.  The method of claim 43 wherein said activity is neuropeptide signaling,

25
46. 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;
30 (b) detecting binding between the binding partner and the DmGPCR; and

I
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(c) determinirig Whether binding in the presence of $aid putative modulator
compound is increased or decreased compared to binding in the absence of said putative

modulator compound.

47. A method according to claim 46 wherein the DmGPCR is DMGPCRI1 and
wherein the binding partner is a peptide selected from the group consisting of SEQ ID
NOS: 25 through 33.

48. A method according to claim 47 wherein the binding partner is a peptide
represented by SEQ ID NO:26

49. A method according to claim 47 wherein the binding partner is a peptide
represented by SEQ ID NO:27

50. A method according to claim 46 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.

51. A method according to claim 50 wherein the binding partner is a peptide
represented by SEQ ID NO:34

52. A method according to claim 50 wherein the binding partner is a peptide
represented by SEQ ID NO:35

53. A method according to claim 50 wherein the binding partner is a peptide
represented by SEQ ID NO:36

54. A method according to claim 50 wherein the binding partner is a peptide
represented by SEQ ID NO:37

55. A method according to claim 46 wherein the DmGPCR is DMGPCR62 and
wherein the binding partner is a peptide selected from the group consisting of SEQID

NOS: 38 through 59.
-
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56. A method according to claim 46 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 '

57. A method according to claim 46 wherein the DmGPCR is DMGPCRG6bL
and wherein the binding partner is a peptide selected from the group consisting of SEQ ID
NOS: 60 through 157

58. A method according to claim 46 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

59. A method according to claim 46 wherein the DmGPCR is DMGPCR9 and
wherein the binding partner is a peptide represented by SEQ ID NO:157

60. A compound identified by the method of any of claims 38, 41, 43 or 46.
61. 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, 9,

11,13, 15, 17, 19, 21, or 23, or a portion thereof; and

b) determining whether a portion of said library or database is homologous to

said SEQID NO:1, 3,5,7,9, 11, 13, 15, 17, 19, 21, or 23, or portion thereof.

62. 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, or a portion thereof, and

b) determining whether a portion of said library or database is homologous to
said SEQ ID NO:1, 3,5,7,9, 11, 13, 15, 17, 19, 21, or 23, or portion thereof.

NI




