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BACKGROUND OF THE INVENTION

Although a number of receptor classes exist in humans, by far the most abundant and
therapeutically relevant is represented by the G protein-coupled receptor (GPCR or GPCRs)
class. It is estimated that there are some 100,000 genes within the human genome, and of these,
approximately 2%, or 2,000 genes, are estimated to code for GPCRs. Receptors, including
GPCRs, for which the endogenous ligand has been identified are referred to as “known”
receptors, while receptors for which the endogenous ligand has not been identified are referred
to as “orphan” receptors. GPCRs represent' an important area for the development of
pharmaceutical products: from approximately 20 of the 100 known GPCRs, 60% of all

prescription pharmaceuticals have been developed.



menbrane (these are referred to as "extracellular” regions 1, 2 and 3
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Generaﬁgf, when an endogenous ligand binds with the receptor (often referred to as

“activation” of the receptor), there is a change in the conformation of the intracellular region that
allows for coupling between the intracellular region and an intracellular “G-protein.” It has been
reported that GPCRs are “promiscuous” with respect to G proteins, i.e., that a GPCR can interact
with more than one G protein. See, Kenakin, T., 43 Life Sciences 1095 (1988). Although other G
proteins exist, currently, Gq, Gs, Gi, Gz and Go are G proteins that have been identified.
Endogenous ligand-activated GPCR coupling with the G-protein begins a signaling cascade

process (referred to as “signal transduction”). Under normal conditions, signal transduction



activation." Traditional |igand-dependent screens seek to indirectly
identify conpounds that antagonize the action of the ligand on the
recept or waoramieffort to prevent |igand-induced activatipaT/okott1eos
receptor. However, such conmpounds, sonetinmes referred to as neutral -
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TSHR- A6231 ("signal enhancer") and an endogenous target receptor, in this
case CPRasdictieRmathway'(Via theGgusteind mdprddgen s bmlogiahsspdnst.i vel y acti vat ed
versions of the target receptor GPR24 ("T255K," "T255K/ T257R,"
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amino acid sequence of the receptor, provide means other than endogenous ligands or drugs to
promote and stabilize the receptor in the active state conformation. These means effectively
stabilize the receptor in an active state by simulating the effect of an endogenous ligand binding
to the receptor. Stabilization by such ligand-independent means is termed “constitutive receptor
activation.”

Traditional ligand-dependent screens seek to indirectly identify compounds that
antagonize the action of the ligand on the receptor in an effort to prevent ligand-induced
activation of the receptor. However, such compounds, sometimes referred to as neutral-
antagonists, generally would not be expected to affect the ligand-independent activity, or
overactivity, of the receptor and the subsequent abnormal cellular response that can result from
this overactivity. This is particularly relevant to a growing number of diseases, such as those
identified in the table below, that have been linked to overactive GPCRs, because traditional

neutral-antagonists will not block the abnormal ligand-independent activity of these receptors.



Figure 2 provides graphic results of conparative analysis of a
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 provides graphic results of comparative analysis of a co-transfection of non-
endogenous TSHR-A623I (“signal enhancer”) and an endogenous target receptor, in this case
GPR24 (“GPR24 wt”), versus non-endogenous, constitutively activated versions of the target
receptor GPR24 (“T255K,” “T255K/T257R,” “24-1C3-SST2,” “C305Y,” “P271L,” “W269C,”
“W269F,” “W269L,” “F2651,” 1261Q,” and “D140N”) co-transfected with non-endogenous
TSHR-A623], utilizing an adenylyl cyclase assay. This assay involved the addition of TSH and
MCH, the endogenous ligands for TSHR and GPR24, respectively.

Figure 2 provides graphic results of comparative analysis of a co-transfection of non-
endogenous signal enhancer TSHR-A6231 (with and without TSH) and endogenous target
receptor GPRS (“GPRS wt”), versus non-endogenous, constitutively activated target receptor
GPRS (“V224K”) co-transfected with non-endogenous TSHR-A6231 (with and without TSH),

utilizing an adenylyl cyclase assay.
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PARTI AL AGONI STS shall nean materials (e.g., ligands, candi date conpounds)
that activate the intracellular response when they bind to the receptor to
a | esser degree/extent than do agonists, or enhance GIP binding to

menbr anes t o Rigneessty-3Bquoadd edipgnmndianemtescagton of the siahdl AG@NIr&T cahpdringnean
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DETAILED DESCRIPTION
The scientific literature that has evolved around receptors has adopted a number of terms
to refer to ligands having various effects on receptors. For clarity and consistency, the following
definitions will be used throughout this patent document. To the extent that these definitions
conflict with other definitions for these terms, the following definitions shall control:
AGONISTS shall mean materials (e.g., ligands, candidate compounds) that activate the

intracellular response when they bind to the receptor, or enhance GTP binding to membranes.

AMINO ACID ABBREVIATIONS used herein are set out in Table A:

TABLE A

ALANINE ALA A
ARGININE ARG R
ASPARAGINE ASN N
ASPARTIC ACID ASP D
CYSTEINE CYS C
GLUTAMIC ACID GLU E
GLUTAMINE GLN Q
GLYCINE GLY G
HISTIDINE HIS H
ISOLEUCINE ILE I




means of detecting conpound efficacy are disclosed in the Exanpl e section
of this patent docunent. CODON shall nean a grouping of three nucl eotides
(or equi wadentda7t o nucl eoti des) which generally conpriserar/meelBvos de
(adenosi ne (A), guanosine (G, cytidine (C, uridine (U and thymdine
(T)) coupled to a phosphate group and whi ch, when transl ated, encodes an
am no acid. CONSTI TUTI VELY ACTI VATED RECEPTOR shall nean a receptor
subject to constitutigyepieceptor actiygafion. |A constitutilvely activated

receptor can be-endogenous or non- endogenou CONSTI TUTI VE RECEPTOR

ACTI VATI ON shal |l neanLgﬁuﬁlllzatlon of LB receptor Kn thelactive state by
nmeans ot her than DI '1‘ 5 q&Etne recept Wt ts ogemnous |igand or a
chem cal equival en 81 €0 FEoonTAaT NG Shal | dean bri ngi ng at

| east two nDietieﬂﬂnmgmmngNnﬁimhetherjmnzan in vitr@g systemor an in vivo
system D RECTI{#% DENH-FYINGor—BHRECT LY +HBENTHHEB—+r—+¢l ati onship to the
phrase "candi date cofPMAF , shal | medR% he sclreeni Ay of an candidate
conmpound agai nst a cgggittutively actdppated rieceptaer, preferably a

constitutively ; gai nst a
constitutively [acti VEREINGHr ot ei n- couRed cel| surflace receptor, and
assessing the corrpOngQgP@hA gacy pf su onmpoun S phrjase is, under no
ci rcunst ances, erpreted or understo to be en npassed by or to

enconpass the phraseTYR@ﬁNEectly i dentYK yi ng"| or "iwndirectly identified."
ENDOGENQUS shal —mean terratthat——a—mamet—natorat--y—7r oduces.
ENDOGENQUS i n referenXg 1?‘% for exarrpl\éA‘Iand no)t lini‘tation, the term
"receptor,” shall nmean 7 WO 01/77172 PCT/US01/ 11098 that which is
natural |y produced by a mammal (for exanple, and not limtation, a hunman)

or a Virus. JBVRTPALAGONISTS shal e MNaENROEENOWS i, éahmaameﬁ@&ﬁn@wat

mean that which is not naturally produced by a ranmal (for exanpl e and
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terms can be utilized to describe both ) )
ANTAGONIST shall mean materials (e.g., ligands, candidate compounds) that

competitively bind to the receptor at the same site as the agonists but which do not activate the
imtracellular response initiated by the active form of the receptor, and can thereby inhibit the
intracellular responses by agonists or partial agonists. ANTAGONISTS do not diminish the
baseline intracellular response in the absence of an agonist or partial agonist.

CANDIDATE COMPOUND, in the context of the disclosed invention, shall mean a
small molecule (for example, and not limitation, a chemical compound) that is amenable to a
screening technique.

COMPOSITION means a material comprising at least one component; a
“pharmaceutical composition” is an example of a composition.

COMPOUND EFFICACY shall mean a measurement of the ability of a compound to
inhibit or stimulate receptor functionality, as opposed to receptor binding affinity. Exemplary
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"in vivo" and "in vitro" systens. For exanple, and not |limtation, in a
screeni ng approach, the endogenous or non-endogenous receptor may be in
ref erencavool/zazm7in vitro screening system As a further peEwpbieiiedsd not
limtation, where the genoine of a mammal has been mani pul ated to include
a non-endogenous constitutively activated receptor, screening of a

candi date conpound by neans of an in vivo systemis viable. G PROTEIN
COUPL ED1RECERT GRicFUS ONnpRATEE{canydareRibRIdseiSDthe PROTEINeciion bfi¢his gateaxt of
t he invention disclosed herein, each nmean a non-endogenous protein

conpri sidoguasntendogenous, constitutively activate GPCR or a non-endogenous,
constitutively activated GPCR fused to at | east one G protein, nost

preferably t D 4 buibinef [ ' [ : unit
Phat binds Gy Cm TRy pae PR bR oS oA P h B e ke

the G pragt.ai n a C les wi ndogeno GP E .exanpl e,
and not T1ick Foartiik O RHER! kiSRG R o AR B 5o e OV g EERD) e
pr edonm na G. pr in that cquples with the | , & GPCR_Fusion Protein
based uaa&%mdﬁs?&ﬁfc%m@m 1%%796?}}366 ﬁ@%@&%ﬁ%@ﬁ@a@aﬁsm@w@am%i ng
the GPCR fused to Gsa; in sonme circunstances, as will be set forth bel ow,
a non- pregdoni nant G protein can be fused to the GPCR. The G protein can be

fused directly to the c-term nus of the constitutively active GPCR or there

may be spacdlGNBTUTETIVERY AGETTVAVED RECEPTOICCRAIUBRIA h1R0&torHiblecCR-L
shall nmean a cell capable of having a Plasm d and/or Vector incorporated

ther ei n.cohdtitithie r@ﬁe?ﬁ)roafcﬁ‘?atﬁhpkadoﬁ&}th@veﬂp%tiv%h |rece€cglf) ll:ﬁ?ﬂé l@ndo%eﬁé{ﬁio‘f%ohy

replicated as a autononous nol ecule as the Host replicates
(generall ¥, h&% Plasm d is thereafter isolated for introduction into a
eukaryotic st ' Cell); in the case of a eularyotic Host Cell, a Plasmd is

cukaryot 1 ¢ HAONSIFURELERECEPTOR A BRATRIN Bl mish daiihiod BF abespior or

the purposes of the invention disclosed herein, the Host Cell s

eukar yotif #1e sefive sigtednemamsyotherdhanabinding ofifhy raesptor prilly iés entslogenous dgamsldorf om
the group consisting of Hek-293, Hek-293T and COS-7 cells. | ND RECTLY

| DENTI F¥h#iGical equinleREELST.| DENTI FI ED nmeans the traditional approach to the
drug di scovery process involving identification of an endogenous |igand

specific for EONGNODR WONTXEPING  shilt neRNi vy #4386t b SnGaNRAYPG er,
agai nst the receptor for determ nation of those which interfere and/or
conpet e Wihlar il ihivgﬁ@gysfeﬁ'?&%Qﬁ vivo system.
DIRECTLY IDENTIFYING or DIRECTLY IDENTIFIED, in relationship to the
phrase "candidate compound", shall mean the screening of an candidate compound against a
constitutively activated receptor, preferably a constitutively activated receptor, and most
preferably against a constitutively activated G protein-coupled cell surface receptor, and
assessing the compound efficacy of such compound. This phrase is, under no circumstances, to
be interpreted or understood to be encompassed by or to encompass the phrase "indirectly
identifying" or "indirectly identified."
ENDOGENOUS shall mean a material that a mammal naturally produces.

ENDOGENOUS in reference to, for example and not limitation, the term "receptor," shall mean



interaction, and assessing the efficacy of the conpound for affecting at

| east one second nessenger pathway associated with the activated receptor.
INHIBI T ovObMHIBI TING in relationship to the term"respoPr€PUSEIlADIS nean
that a response is decreased or prevented in the presence of a conpound as
opposed to in the absence of the conpound. | NVERSE AGONI STS shal |l nean
materials (e.g., ligand, candidate conpounds) which bind to either the
endogenoiligt Whichibhatitally peasipedby o manunal {&r cxasplit andinpg liynitation, adivathnf) or m of
the receptor, and which inhibit the baseline intracellular response
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of activity which is observed in the absence of agonists or partial

agoni st Spat@hIIFEdRISELPERnRhA e EOnIPRThANeS imPAESE WalinYan) LRG RAseIFhe.
intracellular "response is inhibited in'the presence of the’inverse agoni st
by at le 9 : e At - . . PCTLUSO1/ 11098 | east
St anaC Bt A PRSP of ARefor i s i SN 4G G b D e ot
response,_i.n the absen of the inverse oni st. K RECEPTOR shal | mean
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receptor has been identified. LI GAND shall nean an endogenous, naturally
occur ri ngiorshdegaueus serstiftiyely getivated eerpéryénBoth termstean he ijlized doi descrie both
receptor. MJTANT or MUTATION in reference to an endogenous receptor's

nucl ei ¢ ‘aoivivo"and/'or viao? seteacsi dFos egaepiccandhmt limiedon, &n s paeédingeshpebahgtheor
changes to such endogenous sequences such that a nutated form of an
endogenogtilogédits 6PRGT-bidebénoRk Yecasibi May BEinBRRREST an8N kHRNCRINIRE B ddh Uhisve
activation of the receptor. In terns of equivalents to specifiC Sequences,
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cqui val oot Qg nd 86 artn WABP SCRRERE o e aNT S e bluBfleg o
constituti]}/lﬁ activaéi on of thengul?sequen nutated farm .of a.human receptor
is subst e A moneRAoseRas consytptyely aqtyatyd sepeBigr. shigenng of 2 sRpdidatecrmppound e
receptor; and (b) the percent sequence (am no acid and/or nucleic acid)
honol ogyPH@esRsad an Hevive yd@y tieitbleut at ed form of the receptor and the first
mut ati on of the receptor is at |east about 80% nore preferably at |east

about 90% andGnBROTEIN € QIBPLEDt RECEPT OB BUSION PROTERN aodiGRCRIIBUSHRNT act
that the nost preferred cassettes disclosed herein for achieving

const i t UPROITEIN, i id ahé @Bntektnef tHdeiBventidh NHcRs8dhBRiE Gach akdh o n6RERDeERARIE
bet ween t he endogenous and t he non-

protein comprising an endogenous, constitutively activate GPCR or a non-endogenous,

constitutively activated GPCR fused to at least one G protein, most preferably the alpha (o)
subunit of such G protein (this being the subunit that binds GTP), with the G protein preferably
being of the same type as the G protein that naturally couples with endogenous GPCR. For
example, and not limitation, in an endogenous state, if the G protein “Gsa” is the predominate G
protein that couples with the GPCR, a GPCR Fusion Protein based upon the specific GPCR
would be a non-endogenous protein comprising the GPCR fused to Gsa; in some circumstances,
as will be set forth below, a non-predominant G protein can be fused to the GPCR. The G

protein can be fused directly to the c-terminus of the constitutively active GPCR or there may be

spacers between the two.



endogenous forns of the GPCR, the percent sequence honol ogy shoul d be at

| east 98% NON ORPHAN RECEPTOR shal |l nmean an endogenous naturally occurring
nol ecul e w@petilfi ¢ for an endogenous natural ly occurring PCTaRe/mbesr ei n t he
binding of a ligand to a receptor activates an intracellular signaling

pat hway. 10 WO 01/77172 PCT/US01/ 11098 ORPHAN RECEPTOR shal |l nean an

endogenous receptor for which the endo?enous. I:N?Pand specific for that
receptor has STheEd.L shaHmdanacel capablenfthaking wilasprhRMEOEVEIt@ADcorporated
COMPCSI TI ON shal | nean a conposition conprising at |east one active

i ngr edi ethereimtiartiedoast hfa pokmpysiid Host Gell, aRsald ie typivallpvedichigébd Dmtb@mdeus
specified, efficacious outcone in a mammal (for exanple, and not

l'im tatigdlecdleAstRMost CHIO&Pliedte A pehdrAlyY thePHdshlid isthdrBeRidoiadd ft)lh Hﬁ@@gcﬁfoﬁnd

and appreciate the techni ques appropriate for determ ni ng whet her

active i ' ; I; ' ' - b pon_the needs of
the arti oo PRI TR P A3 ERLbE RSO R RRH PR Iyt BRgliRe
General ly, a.Plaspd i i.nt ced into a Host || f t he purposes of
repli cat%ﬁr?egﬂm iﬂ‘g%ﬁf@g ﬁ%ﬁ%%ﬁ R tRahyrhens e“g%@?%‘f g*fOSfS%FWGEthe& the
STIMULATING, in relationship to the term"response"” shall nmean that a

r espons ePlagmidieplicates d Proferably. for theanveroses ofthe svpatimdlisptosep hersng thedosh Gele
absence of the conpound. VECTOR in reference to cDNA shall nean a circul ar

DNA capats| exkefyotio,comopo patfemblyamanieaizn, ané ncdNArefadblyapdditel dbm the group
incorporation into a Host Cell. The order of the follow ng sections is set

forth fogongistseotiadl-2om HeRIZOBTagACSANELllss not i ntended, nor should be
construed, as a limtation on the disclosure or the clains to follow A.

I ntroduction @ﬁiﬁﬁ%‘?’%@ﬁﬁ%&or&s Iﬁj)ﬂé@@i‘h@ Pbﬁfﬁilglﬁﬂ“ &fls s

receptors, di osed int present pate cument ,” can be obtalne
site-dirgcted tational .nmet hods, well-known to those skilled in the art.
A const| AR JoRERH, @ (ECIE SRooEEY ATocrSr mulyine ddRBERTI eht Glcgenous
candi dat e cqonpounds_is preferably achi eved by nut ati_ngﬁthe receptor at a
speci f i clig@daioegific fon apryngogenpyy Feqoptpr. soEningoaicandidars pormpounds rageiast thear

| oop, nost preferably within the intracellular | oop three (1C3) region.
receptor for determination of those which interfere and/or compete with the ligand-receptor

interaction, and assessing the efficacy of the compound for affecting at least one second
messenger pathway associated with the activated receptor.

INHIBIT or INHIBITING, in relationship to the term "response" shall mean that a
response is decreased or prevented in the presence of a compound as opposed to in the absence
of the compound.

INVERSEM AGONISTS shall mean materials (e.g., ligand, candidate compounds) which
bind to either the endogenous form of the receptor or to the constitutively activated form of the
receptor, and which inhibit the baseline intracellular response initiated by the active form of the
receptor below the normal base level of activity which is observed in the absence of agonists or
partial agonists, or decrease GTP binding to membranes. Preferably, the baseline intracellular

response is inhibited in the presence of the inverse agonist by at least 30%, more preferably by at



Such nutation can produce a non-endogenous receptor that is intended to be
constitutively activated, as evidenced by an increase in the functional
activityvdot/ha7z eceptor, for exanple, an increase in theCcTesel11048 second
messenger activity. Wile standard nethods of site-directed mnutagenesis
may be enpl oyed, a preferred nethod is one that is disclosed in a

co- pendi ng, comonly assigned patent docunent U.S. Application Serial No.
09/ 170, 46t S0 ang anct pebferiidy byt epstrte ne ncaparddblith tRe badeting tessdige kinthan
endogenous GPCRs that have been converted to non- endogenous versions
thereof,dﬁ&ﬁm&fﬂﬁgﬁ@@ﬁéggm&&prote|n and endogenous |igand. TABLE B Known
GPCRs G Protein Endogenous Ligand 5HT-1A G Serotonin 5HT-1B G Serotonl n

Serotonin sHEGAT) FHEPEFOR sl oy ek el e E A g R

5HT- 4D N. | rotonin HT- 4E Serot 5HT-5A Unknown Serotonin 5HT-6
Gs Ser ot Sp%?—ﬁc-é)r&a?’ée@?@f”b% :l? ‘i{'\}lgﬁat &1 Ar gi ni ne Vasopressin AVPRI B &

Ar gi ni ne Vasopressin AVPR2 Gs Arginine Vaso ressin., BBR3 Gg Bonbesin
BDKRL Gg Bradyk-ANP shalkroeaggarsendnernatisn natyes chcwhylp@p@lm gpecific for an

endogenous, naturally occurring receptor.

MUTANT or MUTATION in reference to an endogenous receptor’s nucleic acid
and/or amino acid sequence shall mean a specified change or changes to such endogenous
sequences such that a mutated form of an endogenous, non-constitutively activated receptor
evidences constitutive activation of the receptor. In terms of equivalents to specific sequences, a
subsequent mutated form of a human receptor is considered to be equivalent to a first mutation
of the human receptor if (a) the level of constitutive activation of the subsequent mutated form
of a human receptor is substantially the same as that evidenced by the first mutation of the
receptor; and (b) the percent sequence (amino acid and/or nucleic acid) homology between the
subsequent mutated form of the receptor and the first mutation of the receptor is at least about
80%, more preferably at least about 90% and most preferably at least 95%. Ideally, and owing
to the fact that the most preferred cassettes disclosed herein for achieving constitutive activation
mncludes a single amino acid and/or codon change between the endogenous and the non-
endogenous forms of the GPCR, the percent sequence homology should be at least 98%.

NON-ORPHAN RECEPTOR shall mean an endogenous naturally occurring molecule
specific for an endogenous naturally occurring ligand wherein the binding of a ligand to a

receptor activates an intracellular signaling pathway.

10



Coa NI Anaphylatoxin CBI G Cannabinoid CB2 G Cannabinoid CCR2b G
Monocyte chempattractant (MCP) CCR3 G Eotaxin, Leukotactin-1, RANTES,
MCP 12 WW&wOu1/774172 PCT/ USO1/ 11098 CCR5 G M P-la, M P-1QCRENIIES098CCRS G
1-309, TARC, MP-1(3 CCR9 NI Thynus-expressed chenokine (TECK) CRFRl Gs
Corticotropin-rel easing- factor CXCR4 G SDF 1 Dopanine D1 Gs Dopami ne
Dopamine D2 G Dopam ne Dopam ne D3 G Dopam ne Dopanine D5 Gs Dopam ne
ETA Gq Endot (@RPHAN-RECHPEORO{HAR Inhdan afiRitdogddhdusiredemidr Benihide theFdRRb dendid
fornyl peptide GALRL G Galanin GALR2 G/(G&g Galanin GP NI Gastric

i( gR/IC?Il; Hadnd RRENREBE thekGrecdPdr b ndtded MERTRESr i<HRRadNd. Single C motif-1

PHARMACEUTICAL COMPOSITION shall mean a composition comprising at
least one active ingredient, whereby the composition is amenable to investigation for a specified,
efficacious outcome in a mammal (for example, and not limitation, a human). Those of ordinary
skill in the art will understand and appreciate the techniques appropriate for determining whether
an active ingredient has a desired efficacious outcome based upon the needs of the artisan.

PLASMID shall mean the combination of a Vector and cDNA. Generally, a Plasmid is
introduced into a Host Cell for the purposes of replication and/or expression of the cDNA as a

. protein.

STIMULATE or STIMULATING, in relationship to the term "response” shall mean
that a response is increased in the presence of a compound as opposed to in the absence of the
compound.

VECTOR in reference to cDNA shall mean a circular DNA capable of incorporating at
least one cDNA and capable of incorporation into a Host Cell.

The order of the following sections is set forth for presentational efficiency and is not

intended, nor should be construed, as a limitation on the disclosure or the claims to follow.

A. Introduction

Constitutively active forms of known G protein-coupled receptors, disclosed in the
present patent document, can be obtained by site-directed mutational methods, well-known to
those skilled in the art. A constitutively active receptor useful for direct identification of

candidate compounds is preferably achieved by mutating the receptor at a specific location

11



GPR24 (al so knowmn as MCH or G/ Gg Mel anin Concentrating SLC-1) Hornone
GRPR &g Gastrin releasing peptide M Gg Acetylcholine M G Acetylcholine
M3 &g Acav@buhuali ne ME G Acetylcholine M G Acetyl choPCTVESOIMIBISCs

Mel anocortin NKIR Gg Substance P NK2R Gg Neurokinin-A NK3R 4

Neur okinin-B NMBR Gg Neuronedin B NPY5 G Neuropeptide Y NISRL (g
Neurotensin NTSR2 Gg Neurotensin OPRD G Opiod OPRL1 G Opiod OPRK G
Opi od  GRRiA Gh iffiricelinl@PRMp AnGst fiefepably @XhiR MelinficeRiular 1ON2Red ICIY R)%ion.
PACAP Gs Pituitary adenylyl cyclase activating peptide PAF N1 Pl atelet

act i vat igugh indeht@n cdiChrodiite NionRhasd-asiseReigtor MFisEhRenEsd W 9sladimniicn, PCE
EP4 NI Prostaglandin PTHRL NI Parathyroid hornone PTHR2 NI Parathyroid

hor MoNe octivated, as evidenced by an increase in the functional activity of the receptor, for example, an

increase in the level of second messenger activity. While standard methods of site-directed
mutagenesis may be employed, a preferred method is one that is disclosed in a co-pending,
commonly assigned patent document U.S. Application Serial No. 09/170,496, incorporated
herein by reference.

Table B below lists known endogenous GPCRs that have been converted to non-

endogenous versions thereof, their respective G protein and endogenous ligand.

TABLE B
Known GPCRs G Protein Endogenous Ligand
SHT-1A Gi Serotonin
5HT-1B Gi Serotonin
5HT-1D Gi Serotonin
SHT-1E Gi Serotonin
SHT-1F Gi Serotonin
SHT-2B Gi Serotonin
SHT-4A N/I Serotonin
SHT-4B N/I Serotonin
SHT-4C N/I Serotonin
SHT-4D N/ Serotonin
SHT-4E N/I Serotonin
SHT-5A Unknown Serotonin
SHT-6 Gs Serotonin
SHT-7 Gs Serotonin
AVPRIA Gq Arginine Vasopressin
AVPRIB Gq Arginine Vasopressin
AVPR2 Gs Arginine Vasopressin
BBR3 Gq Bombesin
BDKR1 Gq Bradykinin
BDKR2 Gq Bradykinin
C3a N/T Anaphylatoxin
C5a N/ Anaphylatoxin
CBI Gi Cannabinoid
CB2 Gi Cannabinoid
CCR2b Gi Monocyte chemoattractant
’ (MCP)
CCR3 Gi Eotaxin, Leukotactin-1,
RANTES, MCP

12



13 WO 01/ 77172 PCT/US01/ 11098 SCTR Gs Secretin
SST4 G Somatostatin

G Somat ost at

in SST3 G Sonmat ost

atin

Somat ost a¥@ n/77MIBHR Gs Thyroid Stimul ati ng Hor none

| nt esti nal
nmeans not

Peptide VIPR2 Gs Vasoactive Intestinal
I ndi cated B. Receptor Screening Screening candi date conpounds

SSTI

G Sommtostatin
SST5 G

SST2

VI PR GBCWasaznnisye

Pepti de Note:

N Z

agai nst a non-endogenous, constitutively activated version of the known
GPCRs di scl osled hereiaced Tows forf the dir@ct 1dentjfi oatpli@Mviigcan i dat e
conmpounds whiich act at the cell gurface of the receptor,RAWtHSOUt 1 equiring
use of the receptor' sCChdogenous |igand.GiBy determ uBopngeaﬂPmt in the
body where the endogef@k®s version of knoWwn GPCRs (i sGhgasdsphse®! N |i S
expressed and/or_ over-expressed, |it is possible to|detlempkirdIEAR3| at/ed
di sease/ di sor|der st at©@FRhhich ar ¢ associ d#sed wi t h { h€oréoeferessieasing-and/ or
over-expressijon__of the receptor] such an approachlis dis@ftesed in|this
pat ent document TabhlE®4pel ow | ilsts t he ®nown GPCRs and W@sues wi|t hin the
body are expr necnd Rongmige DI 5y ey - expr pcqeds? The listed re? ] ovi de
support for s B,IBIHE,D-?—W essi on.— TABI I'—Gl(‘ Known GPCRs D%)?‘Eﬁq an._of
Expr essi on RaferencaP BB A ) [y 50t spi ol um 3iRPPapEe of g
267(9) J Bi ol —Chem Eﬂp%%lf%gz) BHT 1D Cafebralcoftex HPHEMank R L. et
al .. 89(8) A TG ndo clin
1 ETB Gq Endothelin
FPR1 N/ Formylpeptide
FPRL1 N/I formylpeptide
GALRI1 Gi Galanin
GALR2 Gi/Gq Galanin
GIP N Gastric inhibitory
polypeptide
mGIuR1 Gqg Glutamate
GPRS5 N/A Single C motif-1 (SMC-1)
GPR24 (also known as MCH or Gi/Gq Melanin Concentrating
SLC-1) Hormone
GRPR Gq Gastrin releasing peptide
M1 Gq Acetylcholine
M2 Gi Acetylcholine
M3 Gq Acetylcholine
M4 Gi Acetylcholine
M5 Gq Acetylcholine
MC3 Gs Melanocortin
NKIR Gq Substance P
NK2R Gq Neurokinin-A
NK3R Gq Neurokinin-B
NMBR Gq Neuromedin B
NPYS5 Gi Neuropeptide Y
NTSR1 Gq Neurotensin
NTSR2 Gq Neurotensin
OPRD Gi Opiod
OPRL1 Gi Opiod
OPRK Gi Opiod
OPRM Gi Opiod
OPRM1A Gi Opiod
OXR N/I Orexin
OX,R N/ Orexin
PACAP Gs Pitnitary adenylyl cyclase
activating peptide
PAF N/I Platelet activating factor
PGE EP1 N/ Prostaglandin
PGE EP2 Gs Prostaglandin
PGE EP4 NA Prostaglandin
PTHR1 N/T Parathyroid hormone
PTHR2 NI Parathyroid hormone

13



Proc Natl Acad Sci US A 3630 (1992) S5HT-IE NI NI 14 WO 01/77172

PCT/ US01/ 11098 5HT-1F Brain Adham N. et al., 90 Proc Natl Acad Sci USA
408 (19980 01/3HT2 2B Vari ous tissues, including Kursar, J.BCT/US@(QA09S\DI

Brai n Pharmacol 227 (1994) 5HT-4A Brain, Intestine and Atrium Bl ondel, O

et al., 70 J Nerochem 2252 (1998) 5HT-4B Brain, Intestine and Atrium
Blondel, O et al., 70 J Nerochem 2252 (1998) G5HT-4C Brain, Intestine and
Atrium Blonde¢l, O etS@EAR., 70 J NerochemGe252 (1998) GHecdim [ Nt esti ne
Blondel, O et al., 78T Neurochem 2252 G11998) 5HT- 4E BmaipsmtilCl aeysen, S.
et al., 55(5) Ml _Ph¥@acol 910[ (1999) BHT-5A Brjai n Remsgipsti et al .,
355(3) FEBS left 242 ¥3894) 5HT}I6 Caudat® Nucl eus| KohelemaiRiatiet al |, 66(1)
J Neurocheml47 (1996YSHHT-7 Bra Coroffiry arterly Barfdmaigsafin et gl .,
268(31) J Bilol Chem 35422 (1993) AVPRI SiN | N | | AVPRCBa!Peinj t ar i

Sugi noto, T. |et al., 268(43) J. Biol. Ch&h 27088 (|199%yroldAfmiging unly, Ki dney
Fay, MJ., ef—al—17(3) Peptides 477 (1006) Hormone
' ' ' VIPR "' Y Gs Vasoactive Intestinal
Peptide
VIPR2 Gs Vasoactive Intestinal
Peptide

Note: N/I means not indicated

B. Receptor Screening

Screening candidate compounds against a non-endogenous, constitutively activated
version of the known GPCRs disclosed herein allows for the direct identification of candidate
compounds which act at the cell surface of the receptor, without requiring use of the receptor’s
endogenous ligand. By determining areas within the body where the endogenous version of
known GPCRs disclosed herein is expressed and/or over-expressed, it is possible to determine
related disease/disorder states which are associated with the expression and/or over—éxpression
of the receptor; such an approach is disclosed in this patent document.

Table C below lists the known GPCRs and tissues within the body are expressed and/or

over-expressed. The listed references provide support for such tissue expression.

TABLE C
Known GPCRs Location of Expression Reference
SHT-1A NI N/
SHT-1B Striatum Jin, H. etal., 267(9) T Biol
Chem 5735 (1992)
SHT-1D Cerebral cortex Weinshank, R.L. et al., 89(8)
Proc Natl Acad SciU S A
3630 (1992)
SHT-1E N/ N/
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BBR3 Testis, Lung carcinoma Fathi, Z et al., 268(8) J. Biol. Chem 5979
(1993) BDKRL NI N1 BDKR2 NI NI C3a Lung, Spleen, Ovary, Ames, R et
al ., 271Way1/271172 Pl acenta, Small Intestine and Biol. ChenP@DPSd/(10%96)
Brain Coa NI NI CB1 Brain Gerard, CM et al., 279 BiochemJ. 129
(1991) CB2 Spl een, Macrophage Munro, S. et al., 365(6441) Nature 61(1993)
CCR2b NI N1 CCR3 Endonetrium Zhang, J. et al., 62(2) Biol Reprod 404
(2000) CCR5 Thynus, Spleen Raport,-C J. et al., 271(29) J Biol Chern

17161 (1996) [CCR8 Thymmsg Spl een and Lyegh Napolif am@mMN_ettaL,a*o—?ﬂpmc Drum
nodes (Geneva) 1999 Cct- Dec; 9(4):315-24 CCRO ThymusaZababkliosa 4Rk et al .,
162(10) J. hnnmunol 5671 (1999) |CRFR1 Brain, Pituitary Pgesyn, MH| et al.,
133(6) Endocr|i nol ogy>18088 (1993) VexGR&s:€oindmieg epi tRuehr Jdb., 46@| Msl Jor dan,
N.J. et al., 4(8) J din Invest 1061B%i1999) Dopanfhwena@l 22C699%at e, Nucl eus
accunbens Dedrry, A SHEF44a] ., 347 Rapdeiestinepsl Aoy 1 77%5;21}?1%2-21‘3%% 13;2%/ 11098 and
ercle 7 ) ine D2 ' che
ger ?Ct ory tub %T-QBQQO’ Do ‘a‘é?ailn], mtesﬁnelﬁcltAlmnu?n Dea I’Blf)rideljlgz). etal, 707 11(5)
Nerochem 2252 (1998)
S5HT-4C Brain, Intestine and Atrium Blondel, O. etal., 70 J
Nerochem 2252 (1998)
5HT-4D Intestine Blondel, O. etal., 70 J
Neurochem 2252 (1998)
SHT-4E Brain Claeysen, S. etal., 55(5) Mol
Pharmacol 910 (1999)
SHT-5A Brain Rees, S. etal., 355(3) FEBS
Lett 242 (1994)
SHT-6 Caudate Nucleus Kohen, R. et al,, 66(1) J
Neurochem 47 (1996)
SHT-7 Brain, Coronary artery Bard, J.A. etal., 268(31)J
Biol Chem 23422 (1993)
AVPRIA N/T N/
AVPRI1B Pituitary Sugimoto, T. et al., 269(43) .
Biol. Chem 27088 (1994)
AVPR2 Lung, Kidney Fay, M.J, etal, 17(3)
Peptides 477 (1996)
BBR3 Testis, Lung carcinoma Fathi, 7. et al., 268(8) J. Biol.
Chem. 5979 (1993)
BDKR1 N/ N1
BDKR2 N1 N/
C3a Lung, Spleen, Ovary, Ames, R. etal, 271(34) J.
Placenta, Small Intestine and Biol. Chem 20231 (1996)
Brain
CSa NI NI
CB1 Brain Gerard, C.M. etal., 279
Biochem J. 129 (1991)
CB2 Spleen, Macrophage Munro, S. et al., 365(6441)
Nature 61 (1993)
CCR2b N/ NI
CCR3 Endometrium Zhang, J. et al., 62(2) Biol
Reprod 404 (2000)
CCRS Thymus, Spleen Raport, C.J. etal., 271(29) J
Biol Chem 17161 (1996)
CCR8 Thymus, Spleen and Lymph | Napolitano M. et al., Forum
nodes (Geneva) 1999 Oct-
Dec;9(4):315-24
CCRO Thymus Zaballos, A. etal,, 162(10) 1.
Immunol 5671 (1999)
CRFR1 Brain, Pituitary Perrin, MLH. etal., 133(6)
Endocrinology 3058 (1993)
CXCR4 Colonic epithelial cells Jordan, N.J. et al., 104(8) J
Clin Invest 1061 (1999)
Dopamine D1 Caudate, Nucleus accumbens | Dearry, A. et al., 347 Nature
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Mol . Neurobiol. 437 (1991) Dopamne D3 Brain Schmauss, C. et al., 90(19)
Proc Natl Acad Sci USA 8942(1993) Dopam ne D5 Brain Sunahara, R K et
al ., 350M300)71Mat ure 614 (1991) ETA Placenta, Uterus, TereTUSou/Admchi, M
et al., 180(3) Adrenal gland Bi ochem Bi ophys Res Commun 1265 (1991) ETB
NI NI FPRL NI NI FPRLI NI NI GALRL Hypothal am c Gundl ach, A L. et
al ., 863 paraventricular, Supraoptic Ann NY Acad Sci 241 nuclei (1998)

GALR2 Hypot hal anmus, Fathi, Z. dt ahdQltbiryBbarls Rés H ppacappus, Anteri or
Mol Brain Res 49 (R@@ipeDhituitlary G PRdid N1 nDaky, ABrtal, fi(StCephan, D. et
al ., 35(12) |Neuropharmacol ogy |1649 (1996) GPRS5 | LMelldéupbiel 42(10%)) Shan, L.
et al., 268(3) BibwABEY B ophys Res CB#un 938 2800yusPRPY., 1895 o) known as
MCH For e-brain, Hypothal anus Kgl akowki LF Jr. et |alProcNagpcadB@EUss 308( 2- 3)
FEBS Left 25] | __carcingma cells Corj ay8943\)(1993) et all, 266 Jo
Bi ol Chem 18771 ( 1%%?}“”% Hearlt, PancPB%s and Neyr a;?@ﬁ%ftta’?g E G et
) Natare 614°(1991)
al., Enmbo J. ETA Placenta, Uterus, Testis, Adachi, M. et al., 180(3)
Adrenal gland Biochem Biophys Res
Commun 1265 (1991)
ETB NI N/
FPR1 NA N/
FPRL1 N/I N/I
GALR] Hypothalamic Gundlach, A.L. et al., 863
paraventricular, Supraoptic Ann NY Acad Sci 241
nuclei (1998)
GALR2 Hypothalamus, Fathi, Z. et al., 51 Brain Res
Hippocampus, Anterior Mol Brain Res 49 (1997)
pituitary
GIP N/T NI
mGhuR1 Brain Stephan, D. et al., 35(12)
Neuropharmacology 1649
~ (1996
GPRS Leukocyte cells Shan, L. et al., 268(3)
Biochem Biophys Res
Commun 938 (2000)
GPR24 (also known as MCH Fore-brain, Hypothalamus Kolakowki LF Jr. et al.,
or SLC-1) 398(2-3) FEBS Lett 253
(1996)
GRPR Lung carcinoma cells Corjay, M.H. et al., 266 Jo
Biol Chem 18771 (1991)
M1 Heart, Pancreas and Neuronal | Peralta, E.G. et al., Embo J.
cell lines 6(13) 3923 (1987)
M2 Heart, Pancreas and Neuronal | Peralta, E.G. et al., Embo J.
cell lines 6(13) 3923 (1987)
M3 Heart, Pancreas and Neuronal | Peralta, E.G. et al., Embo J.
cell lines 6(13) 3923 (1987)
M4 Heart, Pancreas and Neuronal | Peralta, E.G. et al., Embo J.
cell lines 6(13) 3923 (1987)
M5 Brain Bonner, T.I. et al., Neuron
1(5), 403 (1988)
MC3 Brain, Placenta, Gut Ganiz I et al., 268(11) Jo
Biol Chem 8246 (1993)
NKIR Spinal cord, Lung Taked, Y. etal., 179(3)
Biochem Biophys Res
Commun 1232 (1991)
NK2R N/ N1
NK3R NI N/
NMBR Lung carcinoma cells Corjay,M.H. et al., 266 Jo
Biol Chem 18771 (1991)
NPY5 Hypothalamus Gerald, C. et al., 382 Nature
168 (1996)
NTSR1 Brain, Small intestine Vita, N. et al., 17 (1-2) FEBS
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cell lines 6(13) 3923 (1987) M2 Heart, Pancreas and Neuronal Peralta, E G
et al., Enbo J. cell lines 6(13) 3923 (1987) M3 Heart, Pancreas and
Neur onal Wepattia&z E. G et al., Enbo J. cell lines 6(13) BOPBS¢1Q&W) M
Heart, Pancreas and Neuronal Peralta, E.G et al., Enbo J. cell lines
6(13) 3923 (1987) Mo Brain Bonner, T.1. et al., Neuron 1(5), 403 (1988)
MC3 Brain, Placenta, GQut Gantz |I. et al., 268(11) Jo Biol Chem 8246 (1993)
NK1R Spinal ¢ord, Lung Taked, Y. et al., 179(3) [Bi ochamm3Bio@hyS ReS
Commun 1232 (1991) NKRR NI N NK3R NWI NI NVBR Lung Namrci noma| cel |'s
Corjay, MH et al., 288 Jo Biol Ch@eph8aBlhod 1991) WM.W@]QE%&IJamHs
Cerald, C ef_al., 382 Nature (168 (139B)cy®dTSR Br alemoim8mmd] P9 (@996pst i ne
Vita, N et 17 Q@LQ) FEBS | 16 WD 0@4‘77.172 PCT/ US01/ D98 Letf 139
(1993) NTSR2 [N | N | OPREPRD Per i pher allacpidpBain\y ck,| NYigsonek. el 2024 (L) J.
| ynphocyt es Neur oi mmunol 29 (1996) OPRL1 N | N/L m%%%éa@g; Br ai n
Manson, E. et—ad 281;7151\&%) Bi-ochem-Bi opﬁXS Res alanacnia Aot 4)
OPRM1A N/I N/I
OX;R Hypothalamus Sakurai T. et al., 92 Cell 573
_ (1998)
OX,R Hypothalamus Sakurai T. et al., 92 Cell 573
(1998)
PACAP Brain Ogi, K. et al., 196(3)
Biochem Biophys Res
Commun 1511 (1993)
PAF N/T N/I
PGE EP1 Kidney Watabe, A. etal., 268(27) J
Biol Chem 20175 (1993)
PGE EP2 Small Intestine Bastien, L. et al., 269(16) J.
Biol. Chem 11873 (1994)
PGE EP4 N/I N/I
PTHR1 Bone, Kidney Schipani, E. et al., 132(5)
Endocrinology 2157 (1993)
PTHR2 Brain, Pancreas Usdin, T.B. et al., 270(26) J.
' Biol Chem 15455 (1995)
SCTR Pancreas, Intestine Chow, B.K,, 212(1) Biochem
Biophys Res Commun 204
(1995)
SST1 Jejunum, Stomach Yamada Y. et al., 89 Proc
Natl Acad Sci USA 251
(1992)
SST2 Cerebrum, Kidney Yamada Y. et al., 89 Proc
Natl Acad Sci USA 251
(1992)
SST3 Brain, Pancreatic islet Yamada Y. et al., 6 Mol
Endocrinol 2136 (1992)
SST4 Fetal, Adult Brain, Lung Rohser L. et al., 90(9) Pro
Natl Acad Sci USA 4146
(1993)
SSTS Pituitary Panetta R. et al., 45(3) mol
Pharmacol 417 (1994)
TSHR Retro-orbital tissues, Feliciello A. et al 342 Lancet
Exophthalmos 337 (1993)
VIPR Lung Sreedharan, S.P. et al., 193(2)
Biochem Biophys Res
Commun 546 (1993)
VIPR2 Skeletal muscle Adamou, J.E. etal., 209(2)
Biochem Biophys Res
Commun 385 (1995)
Note: N/I means not indicated
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OPRM NI N1 OPRMA NI N1 OXIR Hypot hal anmus Sakurai T. et al., 92 Cell
573 (1998) OX2R Hypot hal anus Sakurai T. et al., 92 Cell 573 (1998) PACAP
Brain OgiwoKi/7ar2 al ., 196(3) Bi ochem Bi ophys Res Commun REL/USEIQ08) PAF
NI N1 PGE EP1 Kidney Watabe, A. et al., 268(27) J Biol Chem 20175 (1993)
PGE EP2 Smal| Intestine Bastien, L. et al., 269(16) J. Biol. Chem 11873
(1994) PCGE EP4 NI NI PTHRL Bone, Kidney Schipani, E. et al., 132(5)
Endocr i nol ogyCeeesan o 996)-endeEeiRs Bemion, of Rkmowe £8P (R thatma¥ eHdene cahstitutive
270(26) J. Biol Chem 15455 (1995) SCIR Pancreas, Intestine Chow, B.K

212(1) Bamivitgme mBit@pdfyablRamisédopin the@dtande F90) pDHhid relRiud Medled SHANBER0FMRDa
Y. et al., 89 Proc Natl Acad Sci USA 251 (1992) SST2 Cerebrum Kidney

Yamada Yihe&GPER: tms&%clﬁﬁtﬁfé is H%Eios&?ﬁ%o%éndﬂé’%gocr mumc % é%?i-réabt%tadogténﬁﬁnt

Pancreatic islet Yamada Y. et al

Fetal, AW ol Rilimiy "8/ ﬁRf‘@%r incorporatecli Herel O%y reﬁarence This technique is not

predicated upon traditional sequence “alignment” but rather a specified distance from the
aforementioned TM6 proline residue. By mutating the amino acid residue located 16 amino
acid residues from this residue (presumably located in the IC3 region of the receptor) to, most
preferably, a lysine residue, such activation may be obtained. Other amino acid residues may be
used for the mutation, but lysine is most preferred.

D. Disease/Disorder Identification and/or Selection

As will be set forth in greater detail below, most preferably inverse agonists, partial
agonists and agonists in the form of small molecule chemical compounds to the non-
endogenous, constitutively activated GPCR can be identified by the methodologies of this
invention. Such compounds are ideal candidates as lead modulators in drug discovery programs
for treating diseases or disorders associated with a particular receptor. The ability to directly
identify such compounds to the GPCR, in the absence of use of the receptor’s endogenous
ligand, allows for the development of pharmaceutical compositions.

Preferably, in situations where it is unclear what disease or disorder may be associated
with a receptor; the DNA sequence of the known GPCR is used to make a probe for (a) dot-blot
analysis against tissue-mRNA, and/or (b) RT-PCR identification of the expression of the
receptor in tissue samples. The presence of a receptor in a tissue source, or a diseased tissue, or
the presence of the receptor at eleyated concentrations in diseased tissue compared to a normal

tissue, can be preferably utilized to identify a correlation with a treatment regimen, including but
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Nat| Acad Sci USA 4146 (1993) SST5 Pituitary Panetta R et al., 45(3) nol
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et al., 209(2) Biochem Bi ophys Res Commun 385 (1995) Note: NI means not
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assi gned patent docunent U.S. Serial Nunmber 09/170, 496, incorporated
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sequence "alignnent" but rather a specified distance from
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| ocated 16 amnho a resi dues omthis residue (presumably located in
the 1 C3 regi 08 of e r,eg&gﬁlﬁr% tQ, nost ﬁr,eferably, a |l ysine residue,
such activation ma{PeBENSEAHadeen s assay fchBIAYES d resi dues may be used for
the nmutation, but lysine is nost preferred. D. Di sease/Disorder

| denti fi cati oWh§Ad GrPrgeinaeespiny bisompy ¢onsidutedly hesivehit ibindgrie at@ prateinaels.,

bel ow, nost preferably inverse agonists, partial agonists and agonists in
t he for nGof Gs Gl Gz, ed)end stmohesitledindingpPOETR S the G fieteli0 TheaR HRBER EHeH acts
constitutively activated GPCR can be identified by the nethodol ogi es of

this i nyeatGDrhse BHE RIGATNBMRTIFANE: HAPalo cAPIARIBS (BS rd@pdr, B} ﬁ&@%ﬁ In

drug di scovery prograns for treating diseaseS or disorders associ at W th

B PR TS ol B ST o oRRID
exchange GDP to GTP. A non-hydrolyzable analog of GTP, [*’S]GTPYS, can be used to
monitor enhanced binding to membranes which express constitutively activated receptors. It is
reported that [3SS]GTPyS can be used to monitor G protein coupling to membranes in the
absence and presence of ligand. An example of this monitoring, among other examples well-
known and available to those in the art, was reported by Traynor and Nahorski in 1995. The
preferred use of this assay system is for initial screening of candidate compounds because the
system is generically applicable to all G protein-coupled receptors regardless of the particular G
protein that interacts with the intracellular domain of the receptor.

2. Specific GPCR screening assay techniques

Once candidate compounds are identified using the “generic” G protein-coupled receptor
assay (i.e., an assay to select compounds that are agonists, partial agonists, or inverse agonists),
further screening to confirm that the compounds have interacted at the receptor site is preferred.
For example, a compound identified by the “generic” assay may not bind to the receptor, but

may instead merely “uncouple” the G protein from the intracellular domain.
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ligand, allows for the devel opnment of pharnmaceutical conpositions.
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be associvabed771st th a receptor; the DNA sequence of the kpOWuS@GACHS s used
to make a probe for (a) dot-blot analysis against tissue-nRNA, and/or (b)
RT-PCR identification of the expression of the receptor in tissue sanples.
The presence of a receptor in a tissue source, or a diseased tissue, or
the presence &f thésy@ceptddri. at el evat ed concentrations in di seased tissue
conpared to a normal tissue, can be preferably utilized to identify a

correl ati on wGshktimutat@aheentyniegdeiplyl cidaelUdbin@nd @z antBGYY dlhd 6ihé2 hand,
PCT/ US01/ 11098 not limted to, a di sease associated with that di sease.

Recept or gk s dadynte. WeAdenh§1 | 964 28MIVEQR b CHnobsiof! o AEPNE, BXMP %,Ch

techni que. Based on the known functions of the specific tissues to

the rece 1 ' i funct.ional role. of the rece r can
be deduc‘g(ggﬁ@légg g(g@r?li @S@%@ﬁ@ﬁgl&'o&ﬁeetﬁgg} LRiR & asseciated 1 th@_g@gsg(i?% ng
assay techni que e G protein receptor hecopes constitutively active,
"t bl nds s gy@ﬁ%ﬁ%t@? ﬁle(‘%ﬁf‘gj?{aﬂiéaf}s vely actiggied @hCRg thpt spimle Ca{@ Gz, Keo)

bi nding of GTP to the G protein. The G protein then acts as a GIPase and
sl owl y hygten pre gssopatedTrith olegrpsednpadiulsi ylevdhe of exdddPor Seairgheeralfipr Hldirect
condi tions, becones deactivated. However, constitutively activated

r ecept or Mechmisnmsue SynaptexTriaasmgssi@DPChet. GTRomANaee Ty Brehy2aBl ¢ Nacl9g.®@f
GIP, [35S]GIPyS, can be used to nonitor enhanced binding to nmenbranes
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[ 35S] GTPyS cafl be used to n%ni to(rg%t)prot ein ggupl i r?Egectg nent%%la‘%lﬁggtﬂitl%attﬁe

b [ I t hi htori th
xanp! ostuerie BBl AR, BAF R Bullss s B ekt B "
For i ni t (PR Qi habBrec Mk of GO bLAS g AeBlorss 18y el et bor

generically applicable to all G protein-coupled receptors regardl ess of the
parti cul Beasgring cAME pan batilizetied mostspraferrad eppsoachtreliesaipon|the ustorfeinti-cdfMPhe
receptor. 2. Specific GPCR screening assay techni ques Once candi date
conpoundanifodies deat BLISA-basidnfgrhte Awmphree type” ofGspayothet cancesupiledd ieg epdont
assay (i.e., an assay to select conpounds that are agonists, parti al

agoni st sme@knge Yéposier S8RR1 &kS).  Prombictd WY gon6d @BRItAGedRessRA fof O drbteins i€ a
conpounds have interacted at the receptor site is preferred. “For exanple,
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cAMP-responsive DNA binding protein or transcription factor (CREB) that then binds to the
promoter at specific sites called cAMP response elements and drives the expression of the gene.
Reporter systems can be constructed which have a promoter containing multiple cAMP response
elements before the reporter gene, e.g., B-galactosidase or luciferase. Thus, a constitutively
activated Gs-linked receptor causes the accumulation of cAMP that then activates the gene and
expression of the reporter protein. The reporter protein such as 3-galactosidase or luciferase can
then be detected using standard biochemical assays (Chen et al. 1995).

b. Go and Gq.
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may instead nerely "uncouple” the G protein fromthe intracellular domain.
19 WO 01/ 77172 PCT/US01/11098 a. Gs, & and G. Gs stinulates the enzyne
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genes drive the expression of the proteins that a particular gene encodes.
Cyclic AfEogirieseliic dfR2)e xptsawsthahddiset Jeestmuaianeantietiliagd tsf defermine if an
CAMP-r esponsi ve DNA binding protein or transcription factor (CREB) that
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whi ch haxenpund Groul® de@odt ahd lgvels sl IP%}D' Gq-oANBafc8 SRR o8l BB BE TxhelRue
the reporter gene, e.g., (3-galactosidase or luciferase. Thus, a

const it utd; | = |l at i f
AP ¢ hat Fh ek AR RE Bl SR CRELGHBRERL PlosRURES, € 1RuRS SUEMIEN o 0slts:
The reporter .protgin such as (3-gal act osi da or luciferase can . then be
det ect ed" Ut RG> nfgigl?lamﬁ?it B%eaﬁ?%%da@g?ﬁvgm %{8??1’ S éﬁﬂ? e’?@@@f.mb‘mr%gea‘ﬁd
Gg. 20 01/ 77172 PCT/US01/ 11098 Gg and Go are associated with activation
of the efi§ RSPt Yrh gase. wherghy BKerphagonists therpigrwillyevidenege desriensp rosuchi d
Pl P2, releasing two intracellular nessengers: diacycloglycerol (DAG and
i ni stol expressionydndragosistsaridl qvideBye an increessie ducicexpraskiat CommfierdifBy iwailable
associated wth activation of Gg- and Go-associ ated receptors. See,

gener al | assayslfockucke detedtimhanawsiiieblef Synaptic

3. Ligand-Based Confirmation Assays

The candidate compounds directly identified using the techniques (or equivalent
techniques) above are then, most preferably, verified using a ligand—bésed verification assay,
such as the one set forth in the protocol of Example 8. The importance here is that the candidate
compound be directly identified; subsequent confirmation, if any, using the endogenous ligand,
is merely to confirm that the directly identified candidate compound has targeted the receptor.

For example, sumatriptan is a well-known agonist of the 5-HT1B and 5-HT1D receptors,
while naltrindole is a well-known antagonist to the OPM1D receptor. Accordingly, an agonist
(sumatriptan) and/or antagonist (naltrindole) competitive binding assay(s) can be used to

confirm that those candidate compounds directly identified using a ligand independent screening
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identifi?geyg§&@mﬂﬁgn eghpni ques (or equivalent techniques) above are then
nost preferably, verified using a |ligand-based verification assay, such as

the one set forth | rotocol of Exanple 8. The inportance here is that
t he candidateg con$§3ﬁ§%350 &F8@P1y identified; subsequent confirmation, if
any, using the endogenous ligand, is nerely to confirmthat the directly

i dentified cahts 8sa el @ depsudeRchess. consybtizelytastivatet 6PCR, forruse ioxsarpohiag of
sumatriptan is a well-known agoni st of the 5-HT1B and 5-HT1D receptors,
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Accordi ngly, -an agoni st (sumatriptan) and/ or antagoni st (naltrindole)
conpet i tigomishy ﬁﬂivft&s@ﬁ%ﬂh’x@&in&cs@féeﬁﬁg uﬁalﬁ}éng@in thanby dndia deapihandidat e

conpounds directly identified using a |igand i ndependent screening 21 WO

01/ 77172e\!%§1if1%9 163093 a&%&@%ﬂgr& ﬁ%@ﬁgﬁh‘g I SARQIENAUS: o differentiate

constitutively activated non-""endogenous
constitutively actjivated MLD, respectfully, may_.be used for confirmatory
pur pos el';l? et‘?lﬁ%}s/ && ktiLnF Ingﬂ'efl%;’teﬁ‘éusa‘ie?epg‘?’rén éﬁeeﬂ%tseé’ﬁe WE erfapfidatg somppund gndsibpect
techni ques for |igand- based confirnation assays. 4. GPCR Fusion Protein
The use ®An-¢ndegpnosp irsgriabinsthe absgaes afdbat wempound; mithes @incpEruchfaghiffersatistion
screeni ng of candi date conpounds for the direct identification of inverse
agoni st sto allgenios tus uadwmistpating & to vdgter sich,coppowidiagy ae an itverse agdrig, SEHBENI NG
challenge in that, by definition, the receptor is active even in the

absence girtidngefglageRoOHs affédan dudhaiidekptdieit i Referbdithat Aai¢Hh bt Btilized that
differentiate between, e.g., the non-endogenous receptor in the presence

of a candindahsh e HRPUALreBRAidnA preferred approach is the use of a GPCR Fusion Protein.

Generally, once it is determined that a non-endogenous GPCR has been constitutively
activated using the assay techniques set forth above (as well as others), it is possible to
determine the predominant G protein that couples with the endogenous GPCR. Coupling of the
G protein to the GPCR provides a signaling pathway that can be assessed. Because it is most
preferred that screening take place by use of a mammalian expression system, such a system will
be expected to have endogenous G protein therein. Thus, by definition, in such a system, the
non-endogenous, constitutively activated GPCR will continuously signal. In this regard, it is

preferred that this signal be enhanced such that in the presence of, e.g., an inverse agonist to the
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the receptor when it is contacted with the inverse agonist. The GPCR Fusi on
Prot ei n significangridipdalt o eoikeinetios hiehed SignHicyntofati® ip pedfaired Eupt ise@enihg of t he
non- endogenous GPCR. The GPCR Fusion Protein is preferred for screening

with a nemdidardeapontds asd@aopkéd Midivel y activated GPCR because such an
approach increases the signal that is nost preferably utilized in such

screeni ng techpl Thi $.i.8.d [ I ' . shani.-fi cant.
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screening of .candjdate conpounds.as. di scl osed herejin. . const.ructi on of
a const r@& PUYEEY af%hp%er haﬁ%@@@?@ﬁkﬂfmg}‘@g@%@ﬁwﬁb% i”g?’ﬁa PETSRFIPRVECOB he
purview of those having ordinary skill in_the art. Commercially avail able
expr essi Yl sysiems ofer Hericky ok approaghes diat gan,/firthe partielarspdsefendayestigatore Ihef i t
the particul ar needs of an investigator. The <criteria of inportance for

such a GrRiFaSingporEnct i suconePCRAFusion Rrbtain d¢onstrie dhotetnthe sndeERdusERLRNCE
and the G protein sequence both be in-frame (preferably, the sequence for

the endegeaeRusaidPER GSpleksi 8@EneS bbiMCHS iRhake @r@fmy@p% s@fiendendr fhbe

"stop" codon of the GPCR nust be deleted or replaced Such that upon

eXpr essi QitoBlndlTIET: ubliEa LY Bridf scPlAG)URITHRT GE G0y oJIG FHHR can

be linked drrectly to the G protern, or there c e spacer " resi

g:;\’\ﬁgn (t}iaéRt r\llm\ﬁst(b%rdeeie% (l))rl Péplagé%{ srlrlgﬁ ?hatc ﬁ%é‘n %g)?rgstsio%zdf ﬂ% &B&ii? H‘leté ip%otglgn(})ag '
also be expressed. . The GPCR can be linked directly to the G protein, or there can be spacer
residues between the two (preferably, no more than about 12, although this number can be
readily ascertained by one of ordinary skill in the art). Use of a spacer is preferred (based upon
convenience) in that some restriction sites that are not used will, effectively, upon expression,
become a spacer. Most preferably, the G protein that couples to the non-endogenous GPCR will
have been identified prior to the creation of the GPCR Fusion Protein construct. Because there

are only a few G proteins that have been identified, it is preferred that a construct comprising the

sequence of the G protein (i.e., a universal G protein construct) be available for insertion of an
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wth the. Q... ¢ recep ] p tw constitutive

et vati S pag BRERbR Atk oo Het bredih g BPARERR o1 BRCH NBlhon o be

i ncrease_in pr.odyction of cAMP. Constitutive activation of a G ¢oupl.ed
recept orachlﬁlggsq’teg by &8'&’%‘%@%“3%%?%’&{1 B v, ATRRTsCRdoRRNYS,- EeSRREEEY| on
approach is intended to advantageously exploit these "opposite" affects.
For exangti¥ategd gegapipssthaicpiedpmpently coumlesewtibdenhonen aetbration tlegi, VESHR do28liat ed
Gs coupl ed receptor (the "signal enhancer"”) with the endogenous G coupled
r ecept ordifdlbsed bekbmgetvith dee@t lnke) GRGR (suels a techaiged isnaempliffedhageialwith the Gi

al though the G coupled receptor will decrease cAMP |levels, this "decrease"

Wi || be smbRidirv@pt, GPRe4)s U%f(s%ﬁ%dr@dt, MEHEHEARCadiRatichMT d QY Bbip1@Slealihshgd by
constitutively activated Gs coupl ed signal enhancer). By then

of "t ho tERubRindd Eustd UGH o ARRAGSS nibddluch GPORME ‘CondimtvgliAbERr ¥ S O

(relative tP base
ouple

{ ar get (‘f uple rs\%apalxiil%g% Fogaggeec%c%éé\%%n_)&%ﬁgr? gfiﬁ/ﬂ’.f"fﬁ]u%,t tihg letrags(%éciti\éirltagpr%];c}} irs]e G
intended to advantageously exploit these “opposite” affects. For example, co-transfection of a
non-endogenous, constitutively activated Gs coupled receptor (the “‘signal enhancer) with the
endogenous Gi coupled receptor (the “target receptor”) provides a baseline cAMP signal (i.e.,
although the Gi coupled receptor will decrease cAMP levels, this “decrease” will be relative to
the substantial increase in cAMP levels established by constitutively activated Gs coupled signal
enhancer). By then co-transfecting the signal enhancer with a constitutively activated version of

the target receptor, cAMP would be expected to further decrease (relative to base line) due to the

increased functional activity of the Gi target (i.e., which decreases cAMP).
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WO 01/ 77172 PCT/ USO01/ 11098 Screeni ng of candi date conpounds using a cAMP
based assay can then be acconplished, with two provisos: first, relative to
the G coupbeditar get receptor, "opposite" effects will pewwbty/11098e., an

i nverse agoni st of the G coupled target receptor will increase the
measured cAMP signal, while an agonist of the G coupled target receptor
w Il decrease this signal; second,. as woul d be apparent, candi date

conpounds t habergerangli ele cangiditd eparnpduads ussingy a hiAMP appedaessas homl dhdre be
assessed i ndependently to ensure that these do not target the signal
enhanci ngeeomptigieds withhine waviste fdanelpivead the Gircodple farfer Rt “AFREIRS
the co-transfected receptors). G Medicinal Chemstry Cenerally, but not

al ways, ghifsc@ctvill aank £4 Cal iRBrs0TagbRARMARE &5iC QHSQ{%@‘J RC r’ggrf @flﬁMCYeaFe the
te |

conducted in conjunction with conmpounds gener la C natori a

chem str nj . J f co nds _are, random r epared
For sucrsiafons AMERbIb DY an hatE AR O eSQTREHREE rBicioh il SR
conpounds havin ni que, .core structyres; thereafter, these conpounds are
pref er ab?%“;ﬁﬁf&tdg &Yy Plﬁldg’ﬂd‘PP?ISWa?a“gWéﬁ CBQPOH%giﬂth@% tshtha isneedusiedhisr r ed
core structure(s) to further enhance the nmedicinal properties thereof.
Such t ectinrepsbsshopll kacipessad tdependemin ke easure thaidthesel Ho ot thugetatitr sigaald i n
detail in this patent docunent. H. Pharmaceutical conpositions Candi date
conpoundsnisetieg treetpfor (Hisictinée deweprapnondr sfed drchidf Mghibethel di-@ansfected
pharmaceutical conpositions using techniques well known to those in the
art. Suitcebiters).phar maceutically-acceptable carriers are available to those
in the art; for exanple, see Rem ngton's Pharnmaceutical Sciences, 16t

Edi tion, 1980 %@@ﬁ iLahing Co., (Gslo et al., eds.). 1. Oher Uility
25 WO 015;‘/7175/I ?\E‘g%éﬁgﬂgg Al t hough a preferred use of the
non- endogeno ersi,on of t.he kno GPCRS di_scl osed herein y be for the
di rect i dERTHP X’H{l?%ﬁ?%?yscéimﬂ %?&%8%8 Frepdidale Gogpal: 1%16@%?%%1113 condstedst s
or partial agonists (preferably for use asmg_har maceuti cal agents), these
ver si onsofOrEsHAD mpeda| gsperpled Ui Icpmbhatonial elasaiston teshigiiesy svheraby
exanple, in vitro and in vivo systens incorporating GPCRs can be utilized
to furt hioushdeotmngoands dretandomiynsrepsedafod sudheannighies Gemesley, the results of such
screening will be compounds having unique core structures; thereafter, these compounds are
preferably subjected to additional chemical modification around a preferred core structure(s) to
further enhance the medicinal properties thereof. Such techniques are known to those in the art
and will not be addressed in detail in'this patent document.
H. Pharmaceutical compositions
Candidate compounds selected for further development can be formulated into
pharmaceutical compositions using techniques well known to those in the art. Suitable
pharmaceutically-acceptable carriers are available to those in the art; for example, see
Remington’s Pharmaceutical Sciences, 16™ Edition, 1980, Mack Publishing Co., (Oslo et al.,
eds.).

L Other Utility
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receptors play in the human condition, both normal and di seased, as well as
understanding the role of constitutive activation as it applies to
under st amdd ng7time si gnal i ng cascade. The val ue in non- enBOTER@UE 098N OWN
GPCRs is that their utility as a research tool is enhanced in that, because
of their unique features, non-endogenous known GPCRs can be used to
understand the role of these receptors in the hunman body before the
endogenous | i §dhoughreprefemed use ¢fitbernor-prsldger@ub eersion of shedfnowneGRIR disd eghd
receptors will becone apparent to those in the art based upon, inter alia,
a revi eherefh thii Ise foattendiredoloniivatiorEXAMREdS e c$ﬂ1@oﬁ1£&s|a@\iﬂ%@e%§@rﬁﬁb,%oﬂs@
presented for purposes of elucidation, and not limtation, o t he present
i nvent i og: pib] 8o5RRS i o) j .10 ' :

i ol oseq PhCLfESRAL(bickertf 181 Gsnth FpANpotePafaly SERT0EEM %R (e
abilit ] WP ' hese sequences, whi l e achi evi ng the
same o%/ Es}u g;@ l;(%{l Frgzlaﬁrig%e g?%epalﬁ%éggﬁﬁtsg&%ér ?5 P )faé@i%elfzo‘%r 0 ang &n tvp/goqyts’g!e al
approach. to appli ion or, understandi ng of sequence cassettes from one
sequencemf:‘érpﬁﬁgflﬁgﬁ}di  ofn B yHized fo elyridatg g bgltermderstend ther rofesghestuman
receptor Ato hunan receptor B) is generally predicated upon sequence

al i gnnentecedetsmlayuivsthohuma gondifeon, el @hardrcgsead;ddg aewell ps andeftingiing the
determ ne areas of conmonality. The nutational approaches disclosed herein
do not relyoipostiatisesuiraien alit gppiento dprsading b sigiating 0sdcadd THeas@d pon
an algorithm c approach and a positional distance froma conserved proline

resi due #2éh-¥Mdo@ddohié kdGwiPGPCRSAhaARSButilit) a8tk Redit fblis Teﬂl?an&\ﬁnrﬂgzg,i%gal\%tet h

GPCRs. Once this approach is secured, those in the art are cre

(ne 2Bl bk Sl LA B0 384 Bl . SEU S SBBL AR

the sane resu ., cons ctiva di'scl

nodi fi ed approaches are, consj dere jthin the purvjew of this disclosure.
Exanpl e T%%ﬁ%ﬁ&(ﬂ%%l@%ﬂb@%ﬂ&%@%ﬁ@w@gﬂ? %@f?&%@ iidtigd. sOhar d

PCR PCR was perfornmed using a specific cDNA as tenplate and rTth pol ynerase
(Perki n U§ep ﬁgﬁye digclased Frsepiorsival]l begerpe Apnsrany fodbesey thenat basadifpat, infer ¢lida25 M
of each priner, and 0.2 nM of each 4 nucl eotides. The resulting PCR
f r agnment rem&sv ofi this peiedt ductimenthe respective restriction sites and
EXAMPLES
The following examples are presented for purposes of elucidation, and not limitation, of
the present invention. While specific nucleic acid and amino acid sequences are disclosed
herein, those of ordinary skill in the art are credited with the ability to make minor modifications
to these sequences while achieving the same or substantially similar results as reported below.
The traditional approach to application or understanding of sequence cassettes from one
sequence to another (e.g. from rat receptor to human receptor or from human receptor A to
human receptor B) is generally predicated upon sequence alignment techniques whereby the
sequences are aligned in an effort to determine areas of commonality. The mutational

approaches disclosed herein do not rely upon a sequence alignment approach but are instead

based upon an algorithmic approach and a positional distance from a conserved proline residue
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cloned into a pCW expression vector. Nucleic acid and am no acid sequences
were thereafter determ ned and verified. See Table D bel ow. TABLE D

Recept or Wienptare Cycle Conditions 5 Primer 3' Priner |BenusévansMn ('),
Sec (") (SEQID.NO) and (SEQID.NO.) and Restriction site Restriction
site S5HT-1A Genomic DNA 94 for 1' CGGAAGCTTAGC CCGGAATTCCTG 60C for 1°
CATGGATGIGCT GCGGCAGAAGIT 72 for 1' 30" CAGCCCTGGICA ACACTTAATG (2); (1),
Hindl 11 Toserd vathin the 1&dh seaion DRAPGR s éincg thiT aipaeBlTy GRBra@CHEAA T haGHTare60C
for 1' GCGAGGAGAGCC GTGCACTTAAAA 72 for 1' 30" ATGGAGGA (3); CGTATCAGIT
(4); Hi odditdd Fitlo Rle ity 1dnaRe atha mdEiediohothefeto ATAhACEATSSTA: ARABAAIRECGA
60C for 1' CCCACTGAACCA GGCCTTCCGGAA 72 for 1' 30" GICAGC (5) AGGGACAA

6): E I- 45<GamoBh& Mo C
o 1 b B N R g

TreTT AT AR TR RASSH 0 51) 77172 peT/ U0t 11008 72 for 2 10"

CTGATC (9) AGCTTTTG (10); BanBl 5HT-2B Uterus cDNA 940 for 1' GAAAAGCTTGCC
GTTGGATCGTA 60C for 1' ATGGCTCTCTCTT TAACTAACTTGCT 72 for 1'30"
ACAGAGTGFEHBPEFTCAGTTT (12);

PREPARATION OF ENDOGENOUS KNOWN GPCRS

A. Expression By Standard PCR

PCR was performed using a specific cDNA as template and rTth polymerase (Perkin
Elmer) with the buffer system provided by the manufacturer, 0.25 uM of each primer, and 0.2
mM of each 4 nucleotides.

The resulting PCR fragment was digested with the respective restriction sites and
cloned into a pCMV expression vector. Nucleic acid and amino acid sequences were

thereafter determined and verified. See Table D below:

TABLE D
Receptor Template Cyecle Conditions S’ Primer 3’ Primer
Identifier Min (%), See () (SEQ.ID.NO.) and (SEQ.ID.NO.) and
Restriction site Restriction site
SHT-1A Genomic DNA 94° for 1” CGGAAGCITAGC | CCGGAATTCCTG
60°C for 1° CATGGATGTGCT | GCGGCAGAAGTT
72° for 1° 30” CAGCCCTGGTCA | ACACTTAATG (2);
(1); HindIIl EcoRI
SHT-1B Genomic DNA 94° for 1’ TCCAAGCTTGGG | GGCGAATTCACTT
60°C for 1 GCGAGGAGAGCC | GTGCACTTAAAA
72° for 1’ 30” ATGGAGGA (3); CGTATCAGTT (4);
HindIII EcoRI
SHT-1D Genomic DNA 94° for 1’ ATCTACCATGTC | ATAGAATTCGGA
60°C for 1’ CCCACTGAACCA | GGCCTTCCGGAA
72° for 1° 30” GTCAGC (5) AGGGACAA (6);
EcoRI
SHT-1E Genomic DNA 94° for 1’ CCACAGTGTCGA | CAGTATGCTICTCG
60°C for 1° CTGAAACAAGGG | GCATCTAATGAG
72° for 2” 107 AAACATGAAC ®)
(7); Sall
SHT-1F Genomic DNA 94° for 1’ ATCACCATGGAT | TTAGGATCCACAT
60°C for 1 TTICTTAAATTCAT | CGACATCGCACA
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(11); Hi ndff BanH 5HT-4A Brain cDNA 940 for 1' ATCACCATGGAC CCTGAATTCGAA
60C for 1' AAACTTGATGCT GCATGATTCCAG 72 for 1' 30" AATGIGAG (13) GGATTCTIGG
(14); Eoo®01/5HT24B Brain eDNA 94 for 1' ATCACCATGGAC AGRARWUSOATYS 60C f or

1' AAACTTGATGCT GTCACTGGGCTG 72 for 1' 30" AATGTGAG (15) AGCAGCCAC (16):

EcoRI 5HT-4C Brain cDNA 94 for 1' ATCACCATGGAC TTGGAATTCGGAT 60C for 1
AAACTTGATCGCT GGITTGGTCAATC 72 for 1' 30" AATGIGAG (17) TTCTCTTC (18);
EcoRl 5HT- 4D 5HT-[4E DNA 94 f ol 73 forATIACCATEGEATAGEEAAT GRAETTTOAT0Y; OT ] 1
AAACTTGATECT TCTTA\GTACATGT 72 |for 2" AATGIGAG (19) GIGGABATTA AT (20);
EcoRl S5HI- 4BET88 ai|n BRI CDNAT o 94° forAT CACCAT CAXA AXCATAAT TICHAGGAGOCTACA | 1'
AAACTTGATCECT A CTGGICT 72 fi6e°Cror11s" Aﬂf %AM@M QoY ;
EcoRl 5HT}5A Braif cDNA 94 for |12° f@CTIAGCT TAA CHER cncﬁﬁﬁ%‘@gl%r 1
ATGGATI TAGCA-TGCCTAGAAAAG 72 AQL 2' 10" Gl CEE S AT 23);
Hi SHEEA Ao dat | q :

i ndl | (24); RI| 5HT- e altefinarive 9eg i ve
See alterhative dpproach bel ow’ g‘?rﬂ) ¢h bd b, !
bel ow 5HT; 7 Brai n |eDNA 94C for 1 TT] 2"
CEECECATEATHTRIE CTCC TR Ak ABNA CNGkskd: 10 25) . IGATACRIGeReN K GadEARicAGT

60°C for 1° AAACTTGATGCT | GTCACTGGGCTG
72° for 1° 30” AATGTGAG (15) AGCAGCCAC (16);
EcoRI
SHT-4C Brain cDNA 94° for 1 ATCACCATGGAC | TTGGAATTCGGAT
60°C for 1° AAACTTGATGCT | GGTTTGGTCAATC
72° for 1° 30” AATGTGAG (17) TTCTCTTC (18);
EcoRI
SHT-4D SHT-4E DNA 94° for 1° ATCACCATGGAC | AGGGAATTCAAA
60°C for 1 AAACTTGATGCT | TCTTAGTACATGT
720 for 27 AATGTGAG (19) GTGGATCCATTA
AT (20); EcoRI
SHT-4E Brain cDNA 94° for 1 ATCACCATGGAC | TCAGAATTCGAC
60°C for 1 AAACTTGATGCT | AGGAACTGGTICT
72° for 17 15” AATGTGAG (21) ATTGCAGAA (22);
EcoRI
SHT-5A Brain cDNA 94° for 1’ CCTAAGCTTGCC | TCTGAATTCGTGT
60°C for 1’ ATGGATTTACCA | TGCCTAGAAAAG
72° for 2° 10” GTGAACCTAACC | AAGTTCTTGA
TCC (23); HindIIT (24); EcoRI
SHT-6 See alternative See alternative See alternative See alternative -
approach below approach below approach below approach below
SHT-7 Brain cDNA 94°C for 1’ AGCGGAATTCGG | TTTCGGATCCATT
: 72°C for 27 CGGCGCGATGAT | GTTCTGCTTTCAA
GGACGTT (25); TCAT (26); BamHI
EcoRI
AVPRIA See alternative See alternative See alternative See alternative
approach below approach below approach below approach below
AVPRIA See alternative See alternative See alternative See alternative
variant approach below approach below approach below approach below
AVPR1B See alternative See alternative See alternative See alternative
approach below approach below approach below approach below
AVPR2 IMAGE 301449 | PluPCR CAGGAATTCAGA | AGCGGATCCCGA
94° for 1° ACACCTGCCCCA | TGAAGTGTCCTTG
63°Cfor 1’ GCCCCAC (27); GCCAGGGA (28);
72° for 2 EcoRI BamHI
BBR3 Uterus cDNA 94°C for 1’ ACAGAATTCAGA | CATGGATCCTTGA
56°Cfor 1’ AGAAATGGCTCA | AAAGCTAGAAAC
72°C for 17207 AAGGCA (29); TGTCC (30); BamHI
EcoRI
BDKRI1 IMAGE 1472696 | Pfu PCR TGTAAGCTTCAG | GCTGGATCCATTC
94° for 1 GTCACTGTGCAT | CGCCAGAAAAGT
65°Cfor I’ GGCATCATC (31); | TGGAAGATTTC
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AVPRI A See alternative See alternative See alternative See alternative

approach bel ow approach bel ow approach bel ow approach bel ow AVPRI A See
al ternat iweoBea7al ternati ve See alternative See alternati PETVEIT/1EANIS
approach bel ow approach bel ow approach bel ow approach bel ow AVPR1B See

alternative See alternative See alternative See alternative

approach

bel ow

approach bel ow approach bel ow approach bel ow AVPR2 | MAGE 301449 Pfu PCR

CAGGAATTCACA A ATCCCGA 94 i gee fbr'2” ACA QLedCA TGAAGTGBg{BatfEar 63C flor 1°
GCCCCAC (R7pBD GBAAGE28P455 [PRiTOR 2" ECORACEAUITEER3| GrEsAR TCoNGT 94C
for 1' ACAGAATTCAGA CATGGATCCTTG# fo:36C f or [1AARGARSATEECTCATRABCCTACRAAAC
72C for 1] 20" AAGGCA (29); TGTCESC38): Banhl TCRYSRITARERRIACMATE (1472696 Pf u
PCR TGTAA TCAG GCTGGATCCATTC| "¥4of2dr 1' G GTGCAT OQBCRIGAAAAGT  65C
for 1' GGpAT@B@TC (13 1PenoMCENAGAT P Cor28 WO 01 GAQAZGATAGCSOACAG@®PBCCCAZ flor 2"
Hi ndu (32); BanH |BDKR2 | MAGE 1682483 Pfu RCRACSHAACCTTGCAG (GT
94 for 1'| AATGTTCICTCCC CTGCTCOZAIdaas0”65C f%_‘FCT?CTq@@AAGAq“WT 39 CCTG
(34); 72 per 2" Hilndill _EcoR (33 ‘£nnm c ONEgh ¢ o TA(‘-‘F
ACAGGATCOCAC “*B5C |f or TP RATCOOEIEFTT. AGTTC ‘g ¢TCCTG
(35); CTT| TCTGAAATG Hindu (36): 5 ?fc}: .Coa AGG
TGTGAATTCCACT 65 for 1' AGACTA A
GAACTCCTTC G8BeCAT (38T 01536 Pfu PCR GGGAAGCTTTCT | TCAGAATTCCAG
94° for 1’ CAGTCATTTTGA | AGCCTCGGCAGA
65°C for 1’ GCTCAGCC (39); | CGTGTCTGT (40);
72° for 2’ 30” HindIII EcoRI
CB2 IMAGE 1301708 | Pfu PCR CAAAAGCTICTA | GCCGAATTCGCA
94° for 1’ GACAAGCTCAGT | ATCAGAGAGGTC
60°C for 1° GGAATCTGA (41); | TAGATCTCTG
72° for 2” HindIII (42); EcoR1
CCR2b Genomic DNA | 94° for 1° GACAAGCTTCCC | CICGGATCCTAA
60°C for 1° CAGTACATCCAC | ACCAGCCGAGAC
72° for 1°10” AACATGC (43); TTCCTGCTC (44);
HindIIl BamHI
CCR3 Genomic DNA | 94° for I’ ATCGCCATGACA | TCTGAATICAAAC
60°C for 1’ ACCTCACTAGAT | ACAATAGAGAGT
72° for 1°10” ACAGTTGAG (45) | TCCGGCTC (46);
EcoRI
CCR5 Genomic DNA | 94° for 17 GCAAAGCTTGGA | TCCGGATCCCAA
62°C for 1’ ACAAGATGGATT | GCCCACAGATAT
79 for 1°10” ATCAAGTGTC TTCCTGCTC (48);
(47); HindII BamHI
CCRS Genomic DNA | 94° for 1° TGAAAGCTTCCC | TGAGAATTCCAA
60°C for 1’ GCTGCCTTGATG | AATGTAGTCTAC
72° for 1°10” GATTATAC (49); GCTGGAGGAA
HindII (50); EcoRI
CCR9 Genomic DNA | 94° for 1" ATCACCATGACA | GACGAATTCGAG
60°C for 1° CCCACAGACTTC | GGAGAGTGCTCC
72° for 1°10” ACAAGCCCTATT | TGAGGTTGT (52);
CCTAACATGGCT | EcoRI
GATGACTATGG
(51)
CRFR1 Pituitary cONA | 94° for I’ ATCACCATGGGA | CGGGAATTCGAC
65°C for 1’ GGGCACCCGCAG | TGCTGTGGACTGC
72° for 1207 CTCCGT (53) TTGATGCT (54);
EcoRI
CXCR4 Genomic DNA | 94° for I’ ATCACCATGGAG | TCTGAATTCGCTG
65°C GGGATCAGTATA | GAGTGAAAACTT
720 for 1’ TACACTTCAGAT | GAAGACTCAG
AACTACACCGAG | (56); EcoRI
GAAATG (55)
Dopamine See alternative See alternative See alternative See alternative
D1 approach below | approach below approach below approach below
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(37);
i

H ndu EcoRl

CB1 EST 01536 Pfu PCR GGGAAGCTTTCT TCAGAATTCCAG 94 for

CAGTCATTTTGA AGCCTCGGCAGA 65C for

1|

GCTCAGCC ( 39) ;

CGTGTCTGT ( 40):

72

for 2' 30Wohki/mdm EcoRI CB2 | MAGE 1301708 Pfu PCR CAAAAGCTRCI/ASGOTERATTCGCA
94 for 1' GACAACCTCAGI ATCAGAGAGGTC 60C for 1' GGAATCTGA (41); TAGATCTCTG
72 for 2" Hindu (42); EcoR CCR2b Genomic DNA 94 for 1' GACAAGCTTCCC
CTCGGATCCTAA 60C for 1' CAGIACATCCAC ACCAGCCGAGAC 72 for 1'10" AACATGC
(43); TTCCT&eTTng 44) See affrwadvd | | Beavwfrna@eR3 CﬁeiamﬁematDNA 94 Seowiteihative
ATCGOCAT GACA HECT GAATPEUApd Oelors ) (C arespach]belok OC T QATTIAERIMACAATIEAGAGTow 72 1 or V1
0" ACAGTT JAR?IXEB?) TOEEFRA 46) 94EdolRl  CCRIMASEAIRTIGONA GACKIAGAAAT
GCAAAGCTTEGA JOCGGATCOCAA - 62C 68 rforﬂ’20’ApAAd‘ PPACCICAGAPAPAABAG or
1' 10" ATCAAGTGTC TTCCTGCTC ( 48) 72°Cr#R9” Hi il T| TS84y oCR ‘i%r(%% c DNA|94
for 1' T AGET e\,\v‘ TCAGAATTCCAA c:nr‘nf oF éf:f‘r‘T¥C ‘T ;I'("TA("T(‘TA C
72for 1' 10" GRITATAC (48] GCT G AR ﬁvndu aﬁg Joh S OR %fcr Homic DA 94
for 1' ATCACEA{GACA GACRYS AE‘T\A}F% )81 e o) }MWWAGT\Seb feeFeC 72
for V10" ACAAGCCCI ATappbsah @i Gl a&pl;&z}h belog»CT AA%I%MECOFI aphPodc JATGG| (51)
ETB IMAGE 1086987 | Pfu PCR CGGAAGCTTCTG | CTTGGATCCAGAT
94° for 1 GAGCAGGTAGCA | GAGCTGTATTTAT
60°C for 1’ GCATG (59); TACTGGAACG
72° for 2° 20” HindIII (60); BamlHI
FPR1 IMAGE 2153284 | 94°C for 1’ ATCACCATGGAG | CCCGAATTCCTTT
63°for 1’ ACAAATTCCTCT | GCCTGTAACTCCA
72°C for 2°30” CTCCCC (61) CCTCTGC (62);
EcoRI
FPRL1 Genomic DNA 94°C for 1’ GCAAAGCTTGCT | CCAGAATTCCATT
65° for 1 GCTGGCAAGATG | GCCTGTAACTCA
72°C for 1’107 GAAACCAAC (63); | GTCTCTGC (64);
HindIII EcoRI
GALRI1 Stomach cDNA 94°Cfor 1’ CCGGAATTCGCC | GCAGGATCCTTAT
60° for 1°20” GGGACAGCCCCG | CACACATGAGTA
72°C for 1°20” CGGGCC (65); CAATTGGT (66);
EcoRI BamHI
GALR2 Hippocampus 94°C for 1 GGCGAATTCGGG | GTGGGATCCCAG
cDNA 62° for 1°20” GTCAGCGGCACC | CGCGCCCGCTAA
72°C for 1°20” ATGAACG (67); GTGCT (68); BamHI
EcoRI
GIP Brain cDNA 94° for 1 CAGAAGCTTCGC | CGCGAATTCGCA
65°C for 1° CGCCCTCACGAT | GTAACTTTICCAAC
72° for 1°30” GACTAC (69); TCCCGGCT (70);
HindIlI EcoRI
mGluR1 See alternative See alternative See alternative See alternative
approach below approach below approach below approach below
GPRS Genomic DNA 94°Cfor 1’ TATGAATTCAGA | TCCGGATCCACCT
64° for 1’ TGCTCTAAACGT | GCACCTGCGCCT
72°C for 1°30” CCCTGC (71); GCACC (72); BamHI
EcoRI
GPR24 (also See alternative See alternative See alternative See alternative
known as approach below approach below approach below approach below
MCH or
SLC-1)
GRPR Stomach cDNA 94°Cfor 1’ AGGAAGCTTTTA | CCGGAATTCAAG
56° for 1°20” GGTGGGAAAAA | GGGCAAAATCAA
65°C for 1720” AAATCTA (73); GGGTCAA (74);
HindIII EcoRI
M1 Genomic DNA 94°Cfor 1’ GCCAAGCITAGC | GGAGAATTCGCA
60° for 1° CACCATGAACAC | TTGGCGGGAGGG
72°C for 1°50” TTCAGCCC (75); AGTGCGGTG (76);
Hind[T EcoRI
M2 Genomic DNA 94°Cfor 1’ ATCACCATGAAT | GATGAATTCCCTT
60° for 1 AACTCAACAAAC | GTAGCGCCTATGT
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CRFRL Pituitary cDNA 94 for
GGGCACCCCCAG TGCTGTGGACTGC 72 for
CXCR4 Cemvoordu7DMA 94 for
GAGTGAAAACTT 72 for

1!

1|
1|

ATCACCATGGGA CGGGAATTCGAC 65C for
CTCCGT (53) TTGATGCT (54):
ATCACCATGGAG TCTGAATTCGCTG  6BCI/GSBAT®AGTATA
TACACTTCAGAT GAAGACTCAG AACTACACCGAG (56) ;

1' 20"

1!

EcoRl

EcoRl

GAAATG (55) Dopam ne See alternative See alternative See alternative See

alternative

D

approach bel ow approach bel ow approach bel ow approach bel ow

29 WO 01/ 7172 PCI/ USO01/ 11098 |D¥pdmiline Seq HICHETAsE (Ve (SEITATAERpati Ve See
al ternati See allternative D2 |approach bel ow aoor oach befo’y approach |bel ow
appr oach pel &  DgpahPECBRE n | €HRr94C f or| A C@ﬁ \AT
D3 62 for|1' 20" ATCACGCACCTC GHETACAMAGAG f&;&gg&’\%@ E 035 TGIT
(58): Hinfu Xbal |Dopam ne Gengr? Ef‘DMO See FEAEWve See
alternatiye AP BaR BRI ?BMM h—belo i
alternative See allternative See Ft rnatlve Q (I_é«%ati aep bel ow
approach pel ow apgroach bel ow & 9?’[:?%913 b 10%‘%%2%%%@ CR
CGGAACCTTLCTG CTTGRATCCAGAT 94 |f GAGCCTIGLARI T TAT %OC for
1' GCATG [59)NG TACTCGARRIGDRA T 904 for 20 HI m qwoAccansA&a AR ECGREGE
2153284 94C for 1'| ATCACCATGCCAGsEEEEAAT TCCTTIAGGEITCITAA' | PUGRAARGEEETTICT
GCCTGTAACF'CCA 72&: for 2' 30" G(@@@@or(l@d”) CA’K@C@@T((BZ) ;  HCOGIRITGCCA (84);
BamHI
MC3 Genomic DNA 94°C for 1’ CAGGAATTCTGA | AATGGATCCTATC
54° for 1°30” CAGCAATGAATG | CCAAGTTCATGCC
72°C for 1°20” CTTCGT (85); GTTGCAG (86);
EcoRI BamHI
NKIR Brain cDNA 94°Cfor 1’ AGTAAGCTTTAC | TGTGAATTCGGA
65° for 1° GCCTAGCTTCGA | GAGCACATTGGA
72°C for 1°50” AATGGAT (87); GGAGAAGCT (88);
HindIII EcoRI
NK2R Uterus cDNA 94°C for 1 TCCAAGCTTAGA | AACGAATTCAAT
65° for 1’ AGCAGCCATGGG | TTCAACATGAGTT
72°C for 1°50” GACCTGTGACA TTGGTGGGGG
(89); HindIII (90); EcoRI
NK3R Brain cDNA 94°Cfor 1’ ATCTGCAGACCG | ATGGGATCCAGA
65° for 1°20” GTGGCGATGGCC | ATATTCATCCACA
72°C for 17207 ACT (91) GAGGTATAGG
(92); BamHI
NMBR Brain cDNA 94°Cfor 1’ TGAGAATTCCAG | GTTGGATCCAGG
65° for 1°20” CGGACTCTGCTG | TAGTGAGTTGAA
72°C for 1°20” GAAAGGA (93); TGGCCA (94);
EcoRI BamHI
NPY35 Genomic DNA 94°Cfor 1 GGAAAGCTTCAA | GGAGGATCCAGT
54° for 1°30” GAAAGACTATAA | GAGAATTATTAC
72°C for 1°20” TATGGAT (95); ATATGAAG (96);
HindIIT BamHI
NTSR1 See alternative See alternative See alternative See alternative
approach below approach below approach below approach below
NTSR2 See alternative See alternative See alternative See alternative
approach below approach below approach below approach below
OPRD Brain cDNA 94°C for 1’ CGGAAGCTTGCA | GCCGAATTCGGC
65° for 1’ GCCATGGAACCG | GGCAGCGCCACC
72°C for 1’15 GCCCCCTCC (97); | GCCGGGACC (98);
HindIIT EcoRI
OPRL1 Brain cDNA 94°C for 1’ AGTAAGCTTGCA | GCCGAATTCTGC
65° for 1’ GGGCAGTGGCAT | GGGCCGCGGTAC
72°C for 1°15” GGAGCCC (99); CGTCTCAGA (100);
HindIlT EcoRI
OPRK Brain cDNA 94°C for 1’ TTTAAGCTTGCA | CTACTGGTTTATT
65° for 1° GCACTCACCATG | CATCCCATCGATG
72°C for 1°15” GAATCCCCGAT TC (102);
(101); HindIlI
OPRM See alternative See alternative See alternative See alternative
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FPRL1 Genom ¢ DNA 94C for
GCTGGCAAGATG GCCTGTAACTCA 72C for
H ndu Eco¥Rdo1/@AIR1 St omach cDNA 94C for

1' GCAAAGCTTGCT CCAGAATTCCATT
F10" GAAACCAAC (63);

1|

65 for 1

GTCTCTGC (64)

CCGGAATTCGCC (BBABGSIOTIIBAT 60

for 1'20" GGGACAGCCCCG CACACATGAGTA 72C for 1'20" CGECGCC (65); CAATTGGT
(66); EcoRl BanmH  GALR2 Hi ppocanpus 94C for 1' GGCGAATTCGGG GTGGGATCCCAG
CDNA 62 for 1'20" GICAGCGGECACC CGCGCCCGCTAA 72C for 1' 20" ATGAACG (67);
GIGCT (68); BarnH| &poki: ttdP Bupirsucddih 94 dopback belb NCANGp bk elon
CGCGAATTCGECERRMIAC |f 0Seeklter ChGledarial AAQTSEd deihbfve 72 [f S2 alfeindlhve GACTAC
(69); TCCLCGCECT (7Q) ;apbliopdteliie o RboppravcilheRY Seeppbick bdiat | ve| Ppeaalbtier nat ijve
See al ter patP¥& Sge &tetbarmagvd ve Seeafipravach Heleostteappe oach| fekiewaappr oagh
bel ow appfoach_bel|owWPPEEREeIqH n ) HAEOTEINKIOGA C |fagprodch beokT GANTPRAGA below
TCOGGATCCACC B4 flor Brein e CTARKCEY 1 GCACCTIASAETCIIoLEG o@AQG@m‘CC@erc
(71); GCACC (72); |BanHl EcoRl |&PfZ4’ (al so |SecALAEFHd i Mer AdAnat i ve
See alterhative See al t er nat i ve 72°khaw O’Zas a@qqﬁ@ﬁl%él ow %r(&%bﬁars%ﬂ ow
appr oach bebewappragch—beb ""—‘ of—SLC—1) o4bpD _St s pr 1
AGGAAGCTTTTR%\A#’%E DK (3 réO" GGl a ; for
1' 20" AAATTCTA (73)|; GGGTCAA (74 1)72°C?;rl(l)rIiIQBl EcaRlgadsgggnom N 1
GCCAAGCTTAGC GGAGAATTCGCA (105); HindIIT (106); EcoRI
PAF Genomic DNA 94°Cfor 1° CTGAAGCTTCCA | CAGGAATTCATIT
63° for 1’ GCCCACAGCAAT | TTGAGGGAATTG
72°C for 2730” GGAGCCA (107); | CCAGGGATCTG
HindIIl (108); EcoRI
PGE EP1 cDNA clone Pfu PCR ATCGCCATGAGC | TTGGAATTCGAA
94°Cfor 1’ CCTTGCGGGCCC | GTGGCTGAGGCC
63°for 1’ CTCAA (109) GCTGTGCCG (110);
72°C for 2°30” EcoRI
PGE EP2 Thymus cDNA 94°C for 1’ GCAAAGCTTITC | CTGGAATTCAAG
63° for 1° CAGGCACCCCAC | GTCAGCCTGTTTA
72°C for 2°30” CATGGGC (111); CTGGCATC (112);
HindHI EcoRI
PGE EP4 cDNA clone Pfu PCR ATCATCATGTCC | TGCGAATTCTATA
94°C for 1’ ACTCCCGGGGTC | CATTTTTCTGATA
60° for 1° AAT (113) AGTTCAGTGTT
72°C for 2°30” (114); EcoRI
PTHR1 See alternative See alternative See alternative See alternative
approach below approach below approach below approach below
PTHR2 Brain cDNA 94°C for 1° CTGAAGCTTCCT | CGAGAACATCCT
65° for 1’ ACAGCCGTTCCG | CAGTTTCTCCTTG
72°C for 1°50” GGCATG (115); G (116)
HindIll
SCTIR Small Intestine 94°C for 1’ GGGAAGCTITGCG | AGCGAATTCGAT
65° for 1’ GGCACCATGCGT | GATGCTGGTCCTG
72°C for 1°45” CCCCACCT (117); | CAGGTGCC (118);
HindII EcoRI
SST1 Genomic DNA 94°Cfor 1’ GCCGAATTCAGC | CAGGGATCCTGC
65° for 17207 TGGGATGTTCCC | GTGGCCCGGGCT
799C for 1°20” CAATGGC(119); | CAGAGCG (120);
EcoRI BamHI
SST2 See alternative See alternative See alternative See alternative
approach below approach below approach below approach below
SST3 Genomic DNA | 94°Cfor 1’ ACGGAATTCCCC | TGGGATCCCCAG
65° for 17207 TCAGCCATGGAC | GCCCCTACAGGT
72°C for 1°20” ATGCTTC (121); AGCTG (122);
EcoRI BamHI
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60 for 1' CACCATGAACAC TTGECGGGAGGG 72C for 1'50" TTCAGCCC (75); AGICCGGTG
(76); H ndu EcoRI M2 Genomic DNA 94C for 1' ATCACCATGAAT GATGAATTCCCTIT 60
for 1' AAGYCHAGAAAC GTAGCGCCTATGT 30 WO 01/ 77172 PCT/ USORCT/UO@B110982C f or

1' 50" TCCTCTAAC (77) TCTTATA (78);
ATCACCATGACC CTCGAAATTCCA 600 f or

EcoRl
1I

MB Genomnmic DNA 94C for 1'
TTGCACAATAAC AGGCCTGCTCGG  72C for

1' 50" AGTACAAC (79) GTGCGCGCT (80); EcoRI M4 Genonic DNA 94C for 1'
ATCACCAT GECCSTBBCAATTEGIEONAB D [HoC &1 AACT TIAGRAAT TCRAG T GEAERIATCORG Tlor
1' 50" GTCAA (81) TTCCGATA (82) ;| sBEdaRto” Vb GeNIGCEGONACOA4CAGEGTGGGTAG
ATCACCATGGAA GACGGATCCGGG 60 f| azecksr 1GBGCATITEBINCCTRECT TIGBTGIAG: (178 for
1' 50" CACAAT (83) |CCCTGCCA (84): BanmHl  MC3 %eRonmi ¢ DNA 9@@Hior 1
CAGGAATTOTGASHATGEATERPBFENAS 4| PEE fr130"  CAGSAATERATES A CAMS ErAATCEEG 72C
for 1'20"| CTTCGT (|85); GTTGCAG|CEEY:I"2coRl CT%@fﬁABr PETSARLTGAT |f or
1' AGTAAGCTTTAC TGTGAATTCGGA 524 127" G0 EGR" GAGCAL % 72¢ ;or
1' 50" AATEEAEHB A —ECACARSET ———H-REF-EE oRHANK2R LR cDNA_QAC f or
1' TCCAAGCTTAGA Ad ; 25’2 ofl Ak e o
72°C for 2°30” AGCCCC (127); AGTGTA (128),
EcoRI BamHI
VIPR1 Lung cDNA 94°Cfor 1’ CCGAAGCTITCAG | TGGGAATTCGAC
65°for 1’ GGCAGACCATGC | CAGGGAGACTTC
72°C for 1°30” GCCCGCCA (129); | GGCTTGGAA
HindIII (130); EcoRI
VIPR2 Brain cDNA 94°C for 1’ GCTAAGCTITGCC | GTGGAATTCGAT
65° for 1° ATGCGGACGCTG | GACCGAGGTCTC
72°C for 1°30” CTGCCTCCCGCG | CGTTTGCAG (132);
(131); HindIll EcoRI
B. Expression by Alternative Approaches
1.  AVPRIA

The endogenous human AVPRIA was obtained by PCR using a template and rTth
polymerase (Perkin Elmer) with the buffer system provided by the manufacturer, 0.25 uM of
each primer, and 0.2 mM of each 4 nucleotides. The cycle condition was 30 cycles of 94°C for
1 min, 64°C for 1min and 72 °C for 1 min and 30 sec. The 5° PCR fragment was obtained
utilizing genomic DNA, as a template, and the following primer set:
5’-ATCACCATGCGTCTCTCCGCCGGTCCCGA-3’ (SEQ.ID.NO.: 133) and
S’-TTGTTCACCTCGATCATGGAGAAGA-3’- (SEQ.ID.NO.:134).

The 3’ PCR fragment was obtained by pfu polymerase (Stratagene) using IMAGE 1055179,
as a template, and the following primer set:
5’-CGCAGTACTTCGTCTTCTCCATGA-3’ (SEQ.ID.NO.:135) and

5’-CAAGAATTCAGTTGAAACAGGAATGAATTTGATGG-3’ (SEQ.ID.NO.:136).
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72C for 1' 50" GACCTGTGACA TTGGTGGGGG (89); Hindlll (90); EcoRl NK3R Brain
cDNA 94C for 1' ATCTGCAGACCG ATGGGATCCAGA 65 for 1' 20" GTGGCGATGGCC
ATATTCAT®GAGKT7172C for 1' 20" ACT (91) GAGGTATAGG (92); BaR€r/ushuBmsBr ai n
CDNA 94C for 1' TGAGAATTCCAG GITGGATCCAGG 65 for 1' 20" CGGACTCTGCTG
TAGTGAGTTGAA 72C for 1' 20" GAAAGGA (93); TGGCCA (94); EcoRl BanH  NPY5
Genomic DNA 94C for 1' GGAAAGCTTCAA GGAGGATCCAGT 54 for 1' 30" GAAAGACTATAA

GAGAATTATHAG cld efadition i 20PCRARSEATwLDE) follSWABOMWEeL 8694°C 1ok Delih| soBarddh
NTSR1 See alternative See alternative See alternative See alternative

appr oach r W, r bel qw _a oach ,bel ow S ee
alp{:) er nat 7%/1? %\gg qﬁﬁtﬁg't ?@Iégs%@)% I@? %3%‘ iIl{c/lﬁs gggebtéﬁ gsrerqa?ts i°93er§%%ﬁegﬁ’fc‘ﬁ’tﬁﬂl ow
roach _bel ow appr.oach bhel ow approach bel ow OPRD Brain cDNA 94C for 1'
?:%pGAAGCT%éAﬁ éﬁﬁ%&bﬁh@sﬁ%@ s Pf@golme@@miﬁﬁ@@i-m.a 36a@s F1
5 GCCCCCTCC (97); GCCGEGACC (98); Hindll EcoRI OPRL1 Brain cDNA 94C for 1
AGT AAGCTG8s CTOGAYINT Cli@Riontlor £awh PUR SaHOAGTAEC0AT cleEaBBCIGT AGiin, I63CCf a4
V15" GGAGCCC (99); CGICTCAGA (100); Hindlll EcoRI OPRK Brain cDNA 94C for
1" TI TAASSEHEA GIAGLGGTTTATT 65 for 1' GCACTCACCATG CATCCCATCGATG  72C

for 1' 15" GAATCCCCGAT TC (102); (101); HindlIl OPRM See alternative See

i I nativ .. . .
alternative S%ﬁe %lsal%glg ?’tClRVEagSrr?e%t %vlag S{ge&ed w%h EcoRI restriction site and cloned into an

EcoRI pCMV expression vector. Nucleic acid and amino acid sequences were thereafter
determined and verified.

2. AVPRI1A Variant

The endogenous human AVPRIA variant was obtained by PCR using a template and
rTth polymerase (Perkin Elmer) with the buffer system provided by the manufacturer, 0.25 uM
of each primer, and 0.2 mM of each 4 nucleotides. The cycle condition was 30 cycles of 94°C
for 1 min, 64°C for 1min and 72 °C for 1 min and 30 sec. The 5’ PCR fragment was obtained
utilizing genomic DNA, as a template, and :
SEQ.ID.NO.:133 and SEQ.ID.NO.:134 as primers.
The 3’ PCR fragment was obtained by pfu polymerase (Stratagene) using IMAGE 1542469,
as a template, and SEQ.ID.NO.:136 and
5’-ACAGAATTCTCCAGTTCTCATTTTCTTATCCGTAC-3’ (SEQ.ID.NO.:137).
The cycle condition for 3° PCR reaction was as follows: 30 cycles of 94°C for 1 min, 65°C for 1
min and 72°C for 1 min 30 sec. The 5” and 3’ PCR fragments were then used as co-templates to
obtain the full length cDNA using the pfu polymerase (Stratagene) and SEQ.ID.NO.:133 and
SEQ.ID.NO.:136 as primers. The cycle condition for each PCR reaction was 30 cycles of 94°C

for 1 min, 65°C for 1 min and 72°C for 2 min 10 sec.
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31 WO 01/ 77172 PCT/USO1/ 11098 approach bel ow approach bel ow approach bel ow
approach bel ow OPRM A See alternative See alternative See alternative See

al t er nat iw@ 01/2apz oach bel ow approach bel ow approach bel owp@ppsaaahsbel ow
OX1R See alternative See alternative See alternative See alternative
approach bel ow approach bel ow approach bel ow approach bel ow OX2R Brain
CDNA 94C for 1' ACCAAGCTFGAG CAGGGATCCTI' GT' 65 for 1' CCCGIGATGICC

CATATGAATAAA THREstilting PCROfragaah@as (ibesddd w_ﬁﬂ_E-EoKﬂ-%ﬂmcuﬁﬁﬂH andldqdﬂéa R6GARP
Fetal Brain cDNA 94C for 1' AGIAAGCTTGEC CATGAATTCGGT 65 f

CAAGAAGT ], f ndul

(106) EcoRI EAF Ge%r%ig%g%&lﬂég& R?‘BI%C% CTGAAGCT g@%@%ﬁ“’m 't or
%E%@ATTG 72C for 2'30" GGAGCCA (107); CCAGGGATCTG

Hi nWo P1 cDNA cl one Pfu PCR ATCGCCATGAGC TTGGAATTCGAA

94C for 1' %v GIGCCTGAGECC 63 for 1' CTCAA (109) GCTGIGCCG

(110); 72Cf T 2' éf,l%)Rl PGE EP2 Thynmus cDNA 94C for 1' GCAAAGCTTTTC

CTGGAATTCAAG 63 for 1' CAGGCACCCCAC GTCAGCCTGITTA 72C for 2'30" CATGGEEC

(111) ; CTGGCAT erdapenoustHhymaan BORR1BPEEs BhtineNyy BECBnesi a tREORakTGAT CARRGTCC

TGCGAATTCTATA 94C for 1' ACTCCCGEGGTC CATTTTTCTGATA 60 for 1' AAT (113)

AGT TCAGT$alymeraZ&(Felkin Z1306r) withl fhe: bulffe® Ystem provided by the manufacturer, 0.25 pM of

each primer, and 0.2 mM of each 4 nucleotides. Both rounds of PCR had the following cycle
condition: 30 cycles of 94°C for 1 min, 65°C for 1min and 72 °C for 2 sec. The first round of
PCR utilized a pituitary DNA, as a template, and a 5’ PCR primer that contained a HindIII site
with the following sequence:
5 ’—dCAAAGCTTGCTCATGGATTCTGGGCCTCT—3 " (SEQ.JID.NO.:138)
The 3’ PCR primer contained an EcoRI site with the following sequence:
5’-TCTGAATTCAAAGATGATGGTCTCAGCGGTGCC-3’- (SEQ.ID.NO.:139).
The second round of PCR utilized pituitary DNA as a template and a 5° PCR primer
contained a HindIII site with the following sequence:
5’-GCAAAGCTTGCTCATGGATTCTGGGCCTCTGTGGG -3’ (SEQ.ID.NO.:140 )
and the 3’ PCR primer contained an EcoRI site with the following sequence:
5’-TCTGAATTCAAAGATGATGGTCTCAGCGGTGCCTTCCC -3’ (SEQ.ID.NO.:141).

The resulting PCR fragment was digested with HindIIl and EcoRI restriction site and
cloned into a HindIII-EcoRI pCMV expression vector. Nucleic acid and amino acid sequences
were thereafter determined and verified.

4. SHT6
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PTHRI See alternative See alternative See alternative See alternative
approach bel ow approach bel ow approach bel ow approach bel ow PTHR2 Brain
eDNA 94CWon1/17117LTGAA. GCCTTCCT CGAGAACATCCT 65 for 1' ACAECGUTOO®9S
CAGTTTCTCCTTG 72C for 1'50" GGCATG (115); G (116) Hindlll SCTR Snal |
Intestine 94C for 1' GGGAAGCTTGCG AGCGAATTCGAT 65 for 1' GGECACCATGCGT
GATCCTGGTCCTG 72C for 1'45" CCCCACCT (117); CAGGIGCC (118); Hindu EcoR
SST1 Genoni ¢ ThsAn@dgenboy hitharFHCTAATSEAGEaCARIATSCPCR ushly f empkte?fhd rTth
TGGGATGITCCC GTGECCCGEECT  72C for 1' 20" CAATGCEC (119); CAGA (120);

EcoR  BaalymcPRbipegs Blh&) Dk e boRe: Skl ABLAYE bySfe MahEhoald Ve
al ternative app?)(Foaclh bel ?)W approach %(%tlfeovx}g}gpproagh %g{ owaapfr’oa%ﬁﬁg/épgw
SST3 Gengmi ¢ .DNA 9 or  1'. Al T W 65 for 1'20"
T@&@fﬁ@%&&#ﬁé@"r of ?%g % BPJ?LO% e %1; h%élé%ﬁr@]lm@g cyclgcoR|
BanmH 32 WD 01/ 77172 PCT/US01/11098 SST4 Genonic DNA 94C for 1
GOCGAAT FeadiomA8uxalraehl4:Ceiar | gtin,1003¢ foriaurerErZitr GATBEnaAsTaAG TR st or
1' 20" GCACCCC (123); GGGAAGG (124); EcoRI BanH SST5 Genomic DNA 94C for
1' TCTAAQCHTCCRCBCHHIATITCCTEEe 66cléwr DNAs SAGGITIGAGHCA SORTRAGAGE CHat 72C
for 1'20" COCCAG (125); GOCGCC (126); Hindl 1l EcoRl  TSHR Genomic DNA 94C
for 1' Gokieivd 3 BEATIGTEMNILERTbwing sequence:
5’-CATAAGCTTTCCCGCCACCCTATCACT-3’ (SEQ.ID.NO.:142)
The 3° PCR primer contained an EcoRI site with the following sequence:
5’-ACTGAATTCTGCTCAATCCAGCTCCCCA-3’- (SEQ.ID.NO.:143).
The second round of PCR also utilized caudate nucleus DNA as a template and a 5> PCR
primer that contained an EcoRYV site with the following sequence:
5’-CCTCGGATATCATGGTCCCAGAGCCGGGCCC-3’ (SEQ.ID.NO.:144)
and a 3’ PCR primer that contained a Xbal site with the following sequence:
5’-CAGCTCTAGATTGGCCAGCCCCAAGCCCGGGT-3’ (SEQ.ID.NO.:145).
Nucleic acid and amino acid sequences were thereafter determined and verified.
5. Dopamine D1
Dopamine D1 was subcloned from a full length ¢DNA clone obtained from the
American Type Culture Collection.
6. Dopamine D2
Dopamine D2 was subcloned from a full length ¢cDNA clone obtained from the
American Type Culture Collection.

7. Dopamine D5
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65 for 1' GGATGGAGAAAT ACCATTGIGAGT 72C for 2'30" AGCCCC (127); AGIGTA
(128); EcoR BanmH VIPRL Lung cDNA 94C for 1' CCGAAGCTTCAG TGGGAATTCGAC
65 for 1'WGEBIAGKCCATGC CAGGGAGACTTC 72C for 1' 30" GCCCCOBAT/($@120)1098
GCCTTGGAA Hindl 1l (130); EcoRI  VIPR2 Brain cDNA 94C for 1' GCTAAGCTTGCC
GIGGAATTCGAT 65 for 1' ATGCGGACGCTG GACCGAGGTCTC  72C for 1' 30"
CTGCCTCCCECG CGITTGCAG (132); (131); Hi ndul EcoRI B. Expression by

Al ternative AppoisaghBspantine HPROR Fae perislagansiss fusmic AYRR A téﬁ%lé@é’faﬁ& ned
by PCR using a tenplate and rTth polyinerase (Perkin Elner) with the

buffer s giRREAK GRAdEbAT WML BEiH Stiom(bréviald 8 cGARRMRAGEDSARE O- 2

nmM of each 4 nucl eotides. Thé cycle conditio cyc

m n, 64&%%{11'}1%& é}ﬂicbz 0§%rﬁkj4n§|gf%8€{|ed 30 sec. The 5 PCR fragnent was

obt ai ne I'zi'hg genom ¢ gTrpI ate, and the follow ng priner

set: 5'-ATCACCATGCGTCTICTCCGCCGGT ~3'" (SEQ I D, NO. :  133) and )

5 - TTGTTCACC%&‘T@?I’&A@R@R—CQH@I‘F o) lPtES?é\l@ the gading fggéons: lzlmerar%@mﬁ@e was
obtai ned by pfu pol ynerase (Stratagene) using | MAGE 1055179, as a

t enpl at &5 eaebteheontashddamiongepiogames veth SbpsfameETAGTATITORTITT TTT QOMT e Rin.
(SEQ I D. NO :135) and 5'- CAAGAATTCAGITGAAACAGGAATGAATTTGATGG 3!

( SEQ | DINGOrdet 36 pvoid3Be Wuddgendd, tRe PO §50hek10 W d Bhef ey freme ehidt thi@nwher 3’
PCR reaction was as follows: 30 cycles of 94C for 1 mn, 60C and 72C for 1
mn 30 ' mi r n €85 to
bt ain s T e e R Rl R B il PR s
and SEQ. 'rigﬂé}@et: 136 as priners. The cycle condition for each PCR reaction
was 30 c?yc es of 94C for 1 mn, 65C and 72C for 2 mn 10 sec.

5’-CCTGAATTCCAGCCCGAAATGCTGCCGCCAG-3’ (SEQ.ID.NO.:146; sense)

5’-GGTCCACGCTGATGACGCACAGGTTC-3’ (SEQ.ID.NO.:147; antisense) and
3’ PCR fragment was obtained utilizing the following primer set:
5’-GAACCTGTGCGTCATCAGCGTGGACC-3’ (SEQ.ID.NO.: 148; sense)
5’>-TGCGGATCCATGAGGGGGTTTCTTAATG-3’ (SEQ.ID.NO.: 149; antisense).

The 5” and 3’ PCR fragments were then used as co-templates to obtain the full length cDNA
using the pfu polymerase and SEQ.ID.NO.:146 and SEQ.ID.NO.:149 as primers. The cycle
condition for each PCR reaction was 30 cycles of 94°C for 1 min, 65°C for 2 min 30 sec and
72°C for 1 min 30 sec.

The resulting PCR fragment was digested with EcoRI and BamHI restriction sites and
cloned into an EcoRI-BamHI pCMV expression vector. Nucleic acid and amino acid sequences
were thereafter determined and verified.

8. ETA

The endogenous human ETA was obtained by PCR using a template and rTth

polymerase (Perkin Elmer) with the buffer system provided by the manufacturer, 0.25 pM of
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The resulting PCR fragnent was digested with EcoR restriction site and
cloned into an EcoRI pCW expression vector. Nucleic acid and am no acid
sequencewowr/g/ithereafter determ ned and verified. 2. AVRRUASMaridsnt The
endogenous human AVPRI A vari ant was obtained by PCR using a tenplate and
rTth polynerase (Perkin Elmer) with the buffer system provided by the

manuf acturer, 0.25 M of each priner, and 0.2 nmM of each 4 nucl eotides. The
cycl e coerthipriorer,wad 030mbdy of exsh d udd@idet.Afhe bycie vondidda ®as 30 dvickes anU°C2fE1 f or

1 min and 30 sec. The 5° PCR fragnent was obtained utilizing genom c DNA,

as a tenphges°C aid mirshQ@ TDANGr 2138 aRél 5 SECR | thaghent, LottainthgP HIRITS s1tér s 3’

PCR fragrrent was obtai ned by pfu pol ynerase (Stratagene) u5| ng | MA

SRR TR b aroser. 1 o
L L B Bl MBI, P L,

then used as co-te full |ength cDNA using the pfu
ol yror a8 el AN RGBS THRATEEROK B CEQIDARISBEG | D NG+ 136 as pr | mor s,
The cycl e condition for each PCR reaction was 30 cycles of 94C for 1 mn,
65C for ThenPGRdirasmeentosontaiping Bamsite, Sus wtamed Ay otmeuwss1(Sirapgscihe
resulting PCR fragnent was digested with EcCoR restriction site and cl oned
i nto an uscpRMAGIMO@EKFr ssssicomplaie andthe dlicwaigpramdrdetand ami no aci d
sequences were thereafter determ ned and verified. 3. AVPRIB The
endogenostsCTAWEITAYRRI BAC@SAGUAATCEC-DYSHOR NOI: Ngp) and enpl at e and rTth

pol ymerase (Perkin Elnmer) with the buffer system provided by the

nanuf act srETTGEOABSCAMEATGAGETGTATITTRTTAGNGGRAZGIVI(SOEQ BRND . fk3pucl eot i des.
Bot h rounds of PCR had the follow ng cycle condition: 30 cycles of 94C for

1 mn, 6%ke Ele doiiftion T8 37213(,':1‘{ fe%tlo% ﬁ%%s fJ ﬂﬁvsf aJ0) 53501559}{'9@%@ for 1RGR, 5'4"'(%_{0?‘

pituitary A as a terrp ate, and prlmar that cont ai ned

?ISE?) | V[\)n %q%l 'é% 8' EVI sec ee%ueng g PER ﬁ%@r@s were tlen use as-cl:,o-temp ates to obtam
the full length cDNA using the pfu polymerase (Stratagene) and the following primers:
5’-AATAAGCTTCAAGATGGAAACCCTTTGCCTCAG-3’ (SEQ.ID.NO.:154)
5’-CGTTCATGCTGTCCTTATGGCTGCTC-3’ (SEQ.ID.NO.:155).

The PCR cycle condition for the full length clone was 30 cycles of 94°C for 1 min, 65°C for 1
min and 72°C for 2 min 10 sec.

The resulting PCR fragment was digested with EcoRI restriction site and cloned into an
EcoRI pCMV expression vector. Nucleic acid and amino acid sequences were thereafter
determined and verified.

9. mGluR1

The endogenous human mGluR1 was obtained by PCR using a template and rTth
polymerase (Perkin Elmer) with the buffer system provided by the manufacturer. The cycle

condition for the first round of PCR was as follows: 30 cycles of 94°C for 1 min, 65°C for 1 min
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The 3' PCR primer contained an EcoRl site with the follow ng sequence:

5' - TCTGAATTCAAAGATGATGGTCTCAGCGGTCGCC- 3' - (SEQ I D. NO. : 139). The second round
of PCR utwobred7pituitary DNA as a tenplate and a 5° PCR pei/wsel/11esnt ai ned
a Hndlll site with the foll ow ng sequence:

5' - GCAAAGCTTGCTCATGGATTCTGGGCCTCTGIGSG - 3" (SEQ ID.NO. : 140 ) and the 3" PCR
primer contained an EcoRl site with the foll ow ng sequence:

5' - TCTGAXTUAGAGAT GAT GBI GDGRGCHES GCETRCE Mt coiBited B.SD sitd 44d wad dBtained
resulting PCR fragnent was digested with HindlIl and EcoRl restriction site
and ¢l ongeidgWifpailpisbNA ECOBhpREVMERB SR iRNp¥aGie:- Nucl eic acid and

am no aci d sequences were thereafter determined and verified. 4. 5HT6 35

by POR (o1 2 K SO e e R A B M R 1 e f}Lf”fefSr
chch 4 ﬁ%’c%?‘?&aeickﬁéi&%ﬁﬁ%%é%ﬂﬁ%ﬁ%@ o T Tsts7E ™ condi 11 on

30 cycles of 94C for d.72 C for mn and 45 sec. The
first round iﬁa Wgéﬁﬁijqﬂ ’3@% kaén%ﬁ’@ﬂ’sg gRemIDNG peadpnplate. wherea s
PCR priner that contained a Hi ndI I | site with the follow ng sequence:

5' - CATAABEPYJlecomttannaT A cxds & 4Gl | mioneS“Criap] miinend 72Cfer drrnimeand 50
contained an EcoRl site with the foll ow ng sequence:

5' - ACT GAST WICMEEAMTOCABOTEOREA- 3' - (SEQ | D. NO. : 143). The second round of
PCR al so utilized caudate nucleus DNA as a tenplate and a 5° PCR priner

that cong mm@macﬁm@)&e@dc@%@r@@d@ é SIUMTHIFOS B3y SR € ,
5' - CCTCGGATATCATGGTCCCAGAGCCGGECCC- 3' (SEQ 1D NO': 144) and a 3' PCR pri mer

t hat contapmatisArrdat
5'- CAGCTSCTAGATAIR %wéﬁém@g§%ﬁﬁ%y ) Nucl eic acid and

d
DI Dopan ne DI hae ubelEmeR T raa ?q’fﬁfﬂ%‘f P B OBl S s
the Ame rf)ﬁ%n a;r Y Pemp?’ltlet and thg?ollowmg primer set:

S’-TGCGAATTCTAATGGCAAGTCTGTGTCATGGTC-3’ (SEQ.ID.NO.:160) and

5°-TCCGGATCCCAGGGTGGAAGAGCTTTGCTTGTA-3’ (SEQ.ID.NO.:161).
The cycle condition for 3° PCR reaction was as follows: 30 cycles of 94°C for 1 min, 65°C for 1
min and 72°C for 1 min and 15 sec.

The resulting PCR fragment was digested with Sall and BamHI restriction site and
cloned into a Sall-BamHI pCMV expression vector. Nucleic acid and amino acid sequences
were thereafter determined and verified.

10. GPR24 (also known as MCH or SL.C-1)

The endogenous human GPR24 was obtained by PCR using genomic DNA as template
and 1Tth polymerase (Perkin Elmer) with the buffer system provided by the manufacturer, 0.25

MM of each primer, and 0.2 mM of each 4 nucleotides. The cycle condition was 30 cycles of
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6. Dopam ne D2 Dopam ne D2 was subcloned froma full |ength cDNA clone
obtained fromthe Anerican Type Culture Collection. 7. Dopam ne D5 36 WD
01/ 77172 WRe01/US04/ 11098 To obtai n Dopam ne D5, PCR was peP€DUREM1088 ng
genom c cDNA as tenplate and rTth polynerase (Perkin Elner) with the
buffer system provided by the manufacturer, 0.25M of each priner, and 0.2
nmv of each 4 nucl eoti des. Dopam ne D5 receptor contained no intron in the
codi ng YT dor. 1 HoWEGYE for Dopaand e *Oor ran@pind20cent ThaFPCRPiRGELCIHaRES
with 8bp fane shift insertion within the coding region. In order to avoid

t he pseutiagEnes witth@e Bdehdeagnent 5 and 3' of the frame shift insert was
each anplified fromgenom c DNA. The 5 PCR fragnment was obtained utilizing

(SEQ 1| DN R R A A R R AERE S (k0 1 b0 - 147,
ti sense) ¢ : ' ,iIizingthefoll-ovvi-ng-brirrér
22t|s§n%%&%$%%%§§%?%&?@% 148; sense) 5h g
T T ' L NQ X i sense). The 5 an
3 POR FrESAS S TR RO TGRS aEo b G TNOBBh n the full Tength
i SEQ I D. NO. . 146 SEQ | D. NO. : 149

ori mer s, The Hrdrukb BERIFERGA ¥or et Wkl o foinds g e FortBac
for 1 mn, 65C for 2 mn 30 sec and_ 72C for 1 mni 30 sec. The resulting
PCR fr agifeRl el GV expressianhvetosRILates dhaelaning vewk bydiakeye f alebownd that
cloned into an EcoRI-BanH pCW expression vector. Nucleic acid and am no

aci d sedberacem intven én theeodmptregion of thergene dTarchy 61 éifd eftthe SDNRBT#ad bigtained
endogenous human ETA was obtai ned by PCR using a tenplate and rTth

pol yner ayes’ (FReCKi FCHEEBRE )CIvhttdh’s ﬂﬂréﬂw‘nf-@édé?rﬂy‘goﬁ{ﬂa%&@ﬁ@ﬂ BYerhMBte and the
manuf acturer, 0.25 Mof 37 WO 01/77172 PCT/US01/ 11098
manufacturer’s recommended protocol for cycling condition. The 5° RACE PCR for the first

and second round PCR were as follows:
5’-CATGAGCTGGTGGATCATGAAGGG-3’ (SEQ.ID.NO.:164) and
5’-ATGAAGGGCATGCCCAGGAGAAAG-3’ (SEQ.ID.NO.:165).

Nucleic acid and amino acid sequences were thereafter determined and verified.

11. NTSR1

The endogenous human NTSR1 was obtained by PCR using a template and 1Tth
polymerase (Perkin Elmer) with the buffer system provided by the manufacturer, 0.25 uM of
each primer, and 0.2 mM of each 4 nucleotides. The cycle condition was 30 cycles of 94°C for 1
min, 60°C for 1min and 72°C for 1 min and 10 sec. The 5’ PCR fragment, containing a HindIII
site, was obtained utilizing genomic DNA, as a template, and the following primer set:
5’-CCCAAGCTTCCAGCCCCGGAGGCGCCGGAC-3’ (SEQ.ID.NO.: 166) and

5’-TGAAGGTGTTGACCTGTATGACGACCTTGACGGTGGG-3’- (SEQ.ID.NO.:167).

40



each priner, and 0.2 nM of each 4 nucleotides. The cycle condition was 30
cycles of 94Cfor 1 mn, 65Cfor 1 mn and 72 C for 2 sec. The 5 PCR
fragnent waeontarning a Hndl Il site, was obtained utilizPagyugemanisc DNA,
as a tenplate, and the follow ng priner set:

5' - CGGAAGCTTCTGGAGCAGGTAGCAGCATG 3" (SEQ I D. NO. : 150) and

5' - TGGGCAATAGITGTGCATTGAGCCA- 3' - (SEQ I D. NO. : 151). The 3" PCR fragnent,
cont ai niThg BaPER fHagnesntwasitaihingi aneBedRI gifell waslopmedisetil{zHig Btadg@D®A, akSh Ng
| MAGE 666747, as a tenplate, and the follow ng priner set:

5 - CTANTEERROGIAGEROGE Giicl sl SEQ | D N0 152) and 5

' - CTTGGATCCAGATGAGCTGTATTTATTACTGGAACG 3" (SEQ I D. NO. : 153). The cycle

condi t | AR AGIREA REABBFTARTERLEPEATRS: QUBIBROhegdk or 1 m n.

64C for 1 mn and 72C for 2 sec. agnent’'s were then

used as oAU @ITAAGBGRERootBBaTHLEATR S I Fio Ujb10 the Py

pol ynerase (Stratagene) and the OW Nng pri

5 CoTTORTEITER R B e ek Seion 8t IR Yo of 2 bt Lpin502Gifen 11 on

for the full Tength clone was 30 c?/TcIe§ of 94C for 1 mn, 65C for 1 mn
and 72cmigrand B°k p lswmin anthd0 sees uilhe g apdR’ Ry v gmenta svadé gent usdd Wk tdo-
EcoRl restriction site and cloned into an EcoRl pCW expression vector.

Nucl ei ¢ tampleteatdotaaih tige fillilchgdecDNAARMgWES BfupbBnRedst eSrataehe mined and
verified. 9. nGluRl The endogenous human nd uRl was obtai ned by PCR using a

t enpl at &> and ACBATGAEtOTES ASLGCReCEER FEIEEDINGA 15h) t he buffer system
provi ded by the nmanufacturer. The cycle condition for the first round of

PCR was ,3§ IONG) :186 2§ ¥EhLS, Oﬁhe%@&c%ﬁdﬂioﬁ%&ge&&?ﬁbﬁ%%%io% 8é8cfy¥}gs of

01/ 77172 PCT/US01/ 11098 and 72C fof 1 mn an sec. ragnent

Cenpt at GRS FolG B aged Je BEdmig 1bised N9 1 PPocampus BRA as
' - GCAGGCTGTCGACCTCGTCCTCACCACCATGGTC- 3" (SEQ. I D. NO. : 156 d
5' - AATGGGCTCA&}&G@F@HR@RT@MRW@&@@M@S :wit% Kot pmi ﬁ@?aRﬁgezydcﬁcrm eiterandl| e

PCR fragnment was obtained utilizing genomc DNA as a tenplate, where the
cycle g@ﬁggieﬂ imtn aAmdEDEcoR] pEMYf exdéSsionvedioniNucledbscid and Amifiorcahsbqiaice§ or 1
mn e were thereafter determined and verified.
12." NTSR2
The endogenous human NTSR2 was obtained by PCR using a template and pfu
polymerase (Stratagene) with the buffer system provided by the manufacturer. The cycle
condition was 30 cycles of 94°C for 1 min, 65°C for 1min and 72°C for 1 min and 15 sec. The
5* PCR fragment was obtained utilizing IMAGE 1537523, as a template, and the following
primer set:
5’-ATCACCATGGAAACCAGCAGCCCGCGGC-3’ (SEQ.ID.NO.:171) and
5’-CGGGGTAGAAGTGGACGGCACTTGGG-3’- (SEQ.ID.NO.:172).

The 3’ PCR fragment, containing an EcoRI site, was obtained utilizing caudate nucleus

cDNA, as a template, and the following primer set:
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sec, with the followi ng prinmer set: 5 -TAACAGGCTGIGAGCCCATTCCTGIGCG 3!

(SEQ ID.NO :158) and 5'-TTAGAATTCGCATTCCCTGCCCCTGCCTTCTTTC 3

(SEQ I D. N@n1/3ay2 The 3' PCR fragnment contained 'a BanH BCT/@S@ndoswsas
obtained utilizing genomic CcDNA, as a tenplate, and the follow ng priner
set: 5' - TGCGAATTCTAATGGCAAGICTGTGICATGGTC- 3" (SEQ I D. NO. : 160) and

5' - TCCGGATCCCAGGGTGGAAGACCTTTCGCTTGTA-3' (SEQ I D. NO. :161). The cycle

condi t i GH-GREICCEA ARRTR CERGIRECATT IERA G353 f(SEQODAI0..3B)anc| es of 94C for 1 min,
65C for 1 mn and 72C for 1 mn and 15 sec. The resulting PCR fragnment was
di gest ed ATAKAIAITICGHRCEHHFT TFEXICGEEEADOCSI (SEQADANO.avoned into a Sal | - BanHl
pCW expression vector. Nucleic acid and am no aci d sequences were

t her eaf t/e cgtele ebmdin@e forBd PERIbAdiel wad Bs foBEREB0(FERO o KNPWTAS nﬁpéo@d‘: A 1)
The endogenous human GPR24 was obtai ned by PCR usi ng genomi ¢

or ovi cod Byt Sl PR 20665 oy AL ROE Frgp “gntéi‘e’%efr%@ L8R aren «

nucl eot i des The cycle condjtjon was_ 30 cycles of 39 WO 01/77172
PCT/ US0171Rlpiss tog@btapy the fall plenglhcolpPYA using tedpii pelvmsrase (fitrtagant)2endec.
The 5° PCR prinmer contained a Hindlll site with the sequence:

- GTGAABEXF CTEATESEQIDANCATE & priSEQ. TId: INCR @R Fonditivh foh éheull ierigier
cont ai ned an EcoRl site with the sequence:

- GCAGRIvhE GRS ECEIE TP G i 060 & £ Dhefdn lakl M B3 )min 108ecl- 3 kb PCR

fragrrent was digested with H ndl 'l and EcoR and cloned into H ndl11- EcoRl

site of CMVp t e b

showed t hat jﬁﬁgésgﬁt?d an m%]%ent i eeSEe(IE:!o :ﬁ}lg rlieigf:%’ﬁcugfl %Itﬁ ‘g@%@edelflﬁ%@lthe
5 end ﬂg gg was obt ai ned b %ePCR usi, ng Clontech's

mar at hor= W SR ETSIOL CEPNAY Ct éﬁ‘ﬂl ARHg PG SeaueRGEsawers dorepfter
reconmmended protocol for cycling condl tion. The 5° RACE PCR for the first
and secdEETREGAaPTRINGEdre as fol | ows: 5' - CATGAGCTGGTGGATCATGAAGGG 3'

(SEQ I D.NO : 164) and 5' - ATGAAGGGCATGCCCAGGAGAAAG-3' (SEQ I D. NO. : 165) .
13.  OPRM1

The endogenous human OPRMI1 was obtained by PCR using a template and rTth
polymerase (Perkin Elmer) with the buffer system provided by the manufacturer. The cycle
condition was 30 cycles of 94°C for 1 min, 65°C for 1 min and 72°C for 40 sec. The 5° PCR
fragment, containing a HindIII site, was obtained utilizing genomic DNA as a template, and the
following primer set:
5’-CCCAAGCTTCAGTACCATGGACAGCAGCGCTGCC-3’ (SEQ.ID.NO.:175) and
5’-CATCTTGGTGTATCTGACAATCACATACATGACCAGGAA-3’- (SEQ.ID.NO.:176).

The middle PCR fragment was obtained utilizing genomic DNA as a template, where
the cycle condition was 30 cycles of 94°C for 1 min, 60°C for 1 min and 72°C for 40 sec, and
the following primer set:
5’-GTATGTGATTGTCAGATACACCAAGATGAAGACTGCCAC-3’ (SEQ.ID.NO.:177) and

5’-TACAATCTATGGAACCTTGCCTGTATTITTGTTGTAGCCA-3’ (SEQ.ID.NO.:178).
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Nucl eic acid and am no acid sequences were thereafter determ ned and
verified. 11. NTSRL The endogenous hunman NTSR1 was obtai ned by PCR using a
t enpl at e v@dyr7ith pol ynmerase (Perkin Elnmer) with the bufPeT/usyisties

provi ded by the manufacturer, 0.25 Mof each priner, and 0.2 nM of each 4
nucl eoti des. The cycle condition was 30 cycles of 94C for 1 mn, 60C for

I mn and 72C for 1 mn and 10 sec. The 5° PCR fragnent, containing a

Hindl 11 siteThads ROR drapadbntitaas i cbitdigled) @iAhE bRNA cDRSA Aad @ Ela@e ﬁﬂdthrehe
foll owing primer set: 5'-CCCAAGCTTCCAGCCCCGGAGGCOGCCGGAC-3' (SEQ I'D. NO.
166) andfoliawins - TGACCTGTATGACGACCT TGACGGT GGG 3' - (SEQ I D. NO. : 167) .

40 WO 01/ 77172 PCT/ USO1/ 11098 The 3' PCR fragnent, containing an EcoRl
site, wa Q;gb foIIovvlng
o mer ot A e Al P R R SR pdi e 185
and 5'- WJ%@%W@ D. NO. : 169). The cycl e
condition for reaction was as o?ng%sm&?g ‘cles of 94C for 1 mn,

60C for and 10 . .3 PCR fragnents
wer e the#lec ege coélg]ct?n??r %?C;Rt Eeg‘c jog %ﬁtailf‘ﬂﬁ’t“ﬁe&?ﬁﬁ?eslozagtcﬁf%Iﬁl‘@&muéff for he
pfu pol yner as_/‘U%Strat agene) and 5'- ATCACCATGCGCCTCAACAGCTCCGC- 3

( SEQ. | D. M@ angl7f3) Cdomdl ®BQumdISNEe-: 169 as prinmers. The cycle condition for
each PCR reaction was 30 cycles of 94C for 1 min, 65C for I mn and 72C

for 2 min 10 $1@@5’Pmﬁa§ﬁaﬁahmmea§8d1em%m&@sveﬁb%&faﬁémwa&ék thlioBeHil theand
EcoRl restriction site and cloned into a H ndlIl-EcoR pCwW expr ession

vect or . SuckRhopAiid BOchiAk 1958 o GRMIPNO0S MR PCRNELEALS R RIS

and verifie ogenous hu | ne
L L R @ﬁéﬁ@ﬁﬂem@i%@@ﬁgﬁ@emw@s%gycgsz%q Can
1 mn, 65Cfor Iniin and 72C for 1 mn and 15 sec. The 5" PCR fragnent was

obt ai nedasfPllPVsi38gYFIneEI4 6 Frbmin, §3°G fardrpinand 72‘2'Q1f9rt1h@mfa@dﬂ6wmg pri mer
set: 5' - ATCACCATGGAAACCAGCAGCCCECEEC-3" (SEQ ID.NO :171) and
The 5’-middle PCR fragment and 3’ PCR fragment were then used as templates to

obtain the full length cDNA using the pfu polymerase (Stratagene) and SEQ.JD.NO.:175 and
SEQ.ID.NO.:180 as primers. The cycle condition for the full length PCR reaction was 30 cycles
0f 94°C for 1 min, 65°C for 1 min and 72°C for 1 min 15 sec.

The resulting PCR fragment was digested with HindIII restriction site and cloned into a
HindIII pCMV expression vector. Nucleic acid and amino acid sequences were thereafter
determined and verified.

14. OPRMIA

The endogenous human OPRMI1A was obtained by PCR using a template and rTth
polymerase (Perkin Elmer) with the buffer system provided by the manufacturer. The cycle
condition was 30 cycles of 94°C for 1 min, 65°C for 1min and 72°C for 40 sec. The 5’ PCR
fragment, containing a HindIII site, was obtained utilizing genomic DNA as a template, and

SEQ.ID.NO.:175 and SEQ.ID.NO.:176.
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5' - CGCGGTAGAAGTGGACGGCACTTGEG 3" - (SEQ ID.NO. : 172). The 3' PCR fragnent,
containing an EcoRl site, was obtained utilizing caudate nucleus cDNA as
a tenpl atveQ oarm71 he following primer set: 41 WO 01/ 77172 RCIURBO10/981098

5' - GCTCCCAAGTGCCGTCCACTTCTACC-3' (SEQ I D. NO. :173) and

5' - TTAGAATTCGGTCCGGGTTTCTGEEGEATCC- 3" (SEQ ID. NO. : 174). The cycle condition
for 3' PCR reaction was as follows: 30 cycles of 94C for 1 mn, 60C for 1
m n and 72C f @he thiddle\P@RdTagthesewas Jonend utiinbheFendthid ]jNA&BEmérﬁplﬁt@ [Rhdrb a2

used as co- tenplates to obtain the full length cDNA using the pfu
pol yner aggd &ddtR0RAE B0 %E@zﬂ’@f&lq ﬁ7éo°@”fé> 56 | NP e 1A 4850
The PCRa%?cI e condition for e'% he ful engt’h orrtelﬁ\%asag 0 c%c%es@is ‘E)’Qél’gefor

1 mn, N ﬁ?ﬁ m n 10 sec The resulting PCR fragnment
was di gegﬁgc}ﬁ @hmgnmﬂ%é ICt |7(§)n site and cloned into an EcoRl pCwW
expression ve or. |c aC| d and am no_acid sequences were thereafter
det erm ned an ér Pagd agraent e e Oiee de Wity SgROMG RN oMt tagBlatnt adned
by PCR usin ate | ate and rTth 5ol merase (Perkin Elnmer) with the buffer
system p$EQ%@éﬂob$/ % ped PERUEANQLA 8 ﬁ;teecxpya: lcendigem dort 8o CRascaglorc yases of
94C for 1 mn, 65C for 1 mn and 72C for 40 sec. The 5 PCR fragnent,

cont ai ni fwoazszl-li(]’ttj/lcleb 08 DA fond snigBACTS iid 4rdzi2Pg f@ENN mdDPJAeds a
tenplate, and the followi ng priner set:

o CATCT%GTAT?EM%‘ s | R O -gﬂﬂh( “teﬂj"é%l)o‘t gSa;e;ﬁ"bt?ﬁ“ﬂdl e
t
oyl e ool Pt reRch R M mide tsEtog gﬁ’i’ﬁﬂl i P Fheiend ) st oo

40 sec, and the fO||OWI ng prinmer_se

5' - GTAT 2c; IECPRICRY @ﬁm@&tﬂé@@n@ﬁm IOSNO. 1 T8 wdsh: the zyclagenditions
5'- TACAATCTATGGAACCTTGCCTGTATTTTGTTGTAGCCA 3" (SEQID.NO:178). 42 WO
01/ 7717 2aF0THowWSB/cY 29 8f I4T€ 8t 1 am@Pe@mmnvma 708C &rnadintnd 1646d1g brai n
cDNA, as a tenplate, and the

The 5’-middle PCR fragment and 3’ PCR fragment were then used as co-templates to

obtain the full length cDNA using the pfu polymerase (Stratagene) and SEQ.ID.NO.:175 and
SEQ.ID.NO.:180 as primers. The cycle condition for the full length PCR reaction was 30 cycles
of 94°C for 1 min, 65°C for 1 min and 72°C for 1 min 15 sec.

The resulting PCR fragment was digested with HindIII restriction site and cloned into a
HindlIl pCMV expression vector. Nucleic acid and amino acid sequences were thereafter
determined and verified.

15.  OXR
The OX:1R EST clone 40608 is a full length cDNA clone. However, it contained a 4bp frame
shift insertion. To remove the insert, the fragments 5’ and 3’ of the frame shift insert was each
obtained by PCR using EST clone 40608 as template and two primer pairs. The 5’ primer set,
containing an EcoRI site, were as follows:

5’-ATGGAATTCTGCTGCAGCGGCTCCTGAGCTC-3’ (SEQ. ID.NO.:181; sense)
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follow ng primer set: 5'-CAAAATACAGCCAAGGTTCCATAGATTGTACACTAACAT- 3!

(SEQ ID.NO :179) and 5'- CGGECAACGGAGCCAGITTCTGCTTCAG 3" (SEQ I D. NO. :180).
The cycl avaondiiri on for 3" PCR reaction was as foll ows: 3BCTYSOER0wf 94C
for 1 mn, 63Cfor 1 mn and 72C for 1 mn and 15 sec. The 5 PCR fragnent
and the mddle PCR fragnent were used as tenplates to obtain the 5'-region
through the mddle region of OPRM ("5 -mddle PCR fragnent") using the pfu

pol yner aS’%@@GA@A@@@@T(EHM&@G}GGA@}AQ@ﬁTGUAGSE@E@D\ND::ﬂ8§§an%&1§b:)tﬁﬁtﬁ
cycle conditions as follows: 30 cycles of 94C for 1 mn, 63C for m n and

72C for theBuprifBesel 2of@fhinglABamHT Bt He LG dwagment and 3' PCR fragnent
were then used as tenplates to obtain the full length cDNA using the pfu

pol yner asexfGidat &Aéﬁg@ggrbggg{ggg&@gé@%ﬁ&é.R».NB- 19:00,83 Priere.

The cycle condition for t react i on~was 3 C%‘Te s of 94C

for I m %G@ﬁgck%c%é{%ﬁﬁ@g«c%ﬁ@@é&b@ e&m&%&g& l41ng PCR

fragnent was di geste restrictron’site an oneéd into a
Hondlil pEW j | ej ' ' acid uenc re
thereafter de e§ﬁ1§§1e{§9&%%%£/sg‘&g flﬂ’efe?i1 ngﬁ.aggk%@ggﬁe% g%%g%ﬁﬁgﬁﬂgﬁaﬁﬁ%hﬂ A
was obt ai ned usj |.are d rTth pal ynerase (Perkin El ner)
with t he"Bd ﬁﬁ?ﬁ-@%{%%ﬁ%@ﬁﬁw t-h@{1 ARPUTESt l.;ﬁgﬁ’ cycigeendifiongor gahdP¢Ron
was 30 cycles of 94C for 1 min, 65C for Imn and 72C for 40 sec. The 5° PCR
f r agment teagtomtvaasiOycles Bif 9ANIG fos i e, 6A&S falRt minidkeatnd 727Chigr hemod® secDNA as a

tenplate, and SEQ ID.NO :175 and SEQ ID.NO.: 176. 43 WD 01/ 77172

PCT/ US01/ 11098hd hguliind MR ReBnbritagadediseswasyiaP EasRIeshdUB e F36icH6R SidsCanBNA
as a tenplate, where the cycle condition was 30 cycles of 94C for 1 mn,

60C {0 Lghdn @b BSHI08arfl Sy Bitkssi ol SER i
The 3" PCR fragrrélnt was obt al ne %@?‘Tsf’%%étgéﬁgﬁ% %N%ﬂ{gis a é%%:yé%%ugﬁgegnd
SEQ I D. NO._: 179 d,SEQ. 1D - 180.. The cycle condition for 3 PCR reaction
was as Wgﬁeﬁgﬁgﬁggig%&g@v %ﬁd‘f or 1 mn, 60C for 1 mn and 72C for 1
mn and 30 sec. The 5" PCR fragnment and the m ddle PCR fragnent were used as
co-tenplates to obtain

16. PTHRI1

The endogenous human PTHRI1 was obtained by PCR using a template and rTth
polymerase (Perkin Elmer) with the buffer system provided by the manufacturer. The cycle
condition was 30 cycles of 94°C for 1 min, 65°C for 1min and 72°C for 1 min and 30 sec. The
5’ PCR fragment, containing a HindIII site, was obtained utilizing kidney cDNA, as a template,
and the following primer set:
5’-CGCAAGCTTAGGCGGTGGCGATGGGGACCGCC -3’ (SEQ.ID.NO.:185) and
5’-GGATGTGGTCCCATTCCGGCAGACAG-3’- (SEQ.ID.NO.:186).

The 3’ PCR fragment, containing an EcoRI site, was obtained by pfu PCR (Stratagene)
and IMAGE 1624048, as a template, and the following primer set:

5’-AGGAGGCACCCACTGGCAGCAGGTA-3’ (SEQ.ID.NO.: 187) and

5’-GCCGAATTCCATGACTGTCTCCCACTCTTCCTG-3’ (SEQ.ID.NO.:188).
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the 5 -region through the mddle region of OPRMA ("5 -mddl e PCR
fragnment") using the pfu polynerase (Stratagene) and SEQ ID. NO : 175 and
SEQ I D. N\owoa@1mt t h the cycle conditions as follows: 30 pgTAUS&/1HISI4C f or
1 mn, 63Cfor 1 mn and 72C for 1 mn and 15 sec. The 5 -m ddl e PCR
fragnent and 3' PCR fragnent were then used as co-tenplates to obtain the
full length cDNA using the pfu polynerase (Stratagene) and SEQ I D. NO : 175

and SEQhkRyt¥©coddBomfor pr PORIeactidtéas ¥CloBowaBdicytieslof eCtibe] i losbemgtih PCR
reaction was 30 cycles of 94C for 1 min, 65C for 1 mn and 72C for 1 mn

15 sec. I t 4 t > (] 98s iLth Hondi rpestriction site
and cl or?ierlg‘%}nﬁte?u g foﬂ?n%ﬁﬁa%%@g{;pmgs%i g}rllcg?e??%{r ﬁﬁa%%r}t%iv%r% 8 "Srt #afPho
aci d sequences were thereafte gpEeter ined and verified. 15, OX1R The OX1R
EST cl or‘ieén&@‘@%toi gbtgiy thy ]én%{l c ZIcl“élﬁ‘é. thep By dplymerase oiraiagen) aauthp
frame shift insertion. To renove the insert, the fragnents 5 and 3' of

t he fradEQGH.NO.i188end SHEAIDNON] 8otstruinmeesl Bye PR cydle nondii8in ot tedud (6@t as
tenplate and two prinmer pairs. The 5 priner set, containing an EcoRl

site, weldeansBolkeesor BioCATHAGHN bETSHT BoARRREETOTNEAGETC 3'  (SEQ

| D. NO. : 181; sense) 44 WD 01/77172 PCT/US01/11098

5' - ACGGACACA AT, L. ] ) L - ankisense), and
The 3 pri mer art PER A Boelied it rth el er Rt s Rl P 81 fla

5 -AT ATCTA [ GIGGCAG 3' . | D.NO. ; 183;

D OO AR R Rees prres o B 491 i e 1o Soatamecs:

and 3' PCR fragnents were then used as co-tenplates to obtain the full

| engt h crptherpsfierdetrmined andyventfer. and SEQ I D. NO.: 184 as priners. The cycle
condition for each PCR reaction was 30 cycles of 94C for 1 mn, 65C for 2
mn 30 sec add. 7268k 1 min 30 sec. The resulting PCR fragnment was
digested with EcoRl and BanH restriction sites and cloned into an

EcoR!I - BanHl OV weasibesisdddy suBébsihg ENROLSI Cinfld SUMVIyRrn0 aci d sequences
were thereafter determ ned and verified. 16. PTHRL The endogenous human

PTHRL vas obtabied o Eiuials e 3 BB ALEoARS Kl (BOLIITRT B0 S 4ERRLY

Elmer) with the buffer system prov e manu urer.

receptors set forth above can be located, and for which the endogenous nucleic and amino

acid sequences are provided.

TABLE E
Receptor Identifier GenBank Accession Number
SHT-1A X13556
SHT-1B D10995
SHT-1D M81589
SHT-1E M91467
SHT-1F 104962
SHT-2B X77307
SHT-4A ‘ Y08756
SHT-4B Y12505
SHT-4C Y12506
SHT-4D Y12507
SHT-4E AJO11371
SHT-5A X81411
SHT6 141147
SHT7 121195
AVPRIA ~ AF030625
AVPR1B D31833
AVPR2 NM_000054
BBR3 X76498
BDKRI1 AJ238044
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1 mn, 65C for Imn and 72C f
containing a H ndul site, was

condition was 30 cycles of 94C for
and 30 sec. The 5" PCR fragnent,
utilizi ngvéxbdmay2z cDNA, as a tenpl ate,

5' - CGCAACGCTTAGCCGGTGECGATGEEGACCAECC - 3" (SEQ. I D. NO. : 185) and

or 1 mn
obt ai ned

and the foll ow ng PeT/vBe1/He4s:

5' - GGATGTGGTCCCATTCCGGCAGACAG- 3' - (SEQ I D. NO.:186). The 3" PCR fragment,
contai ning an EcoRl site, was obtained by pfu PCR (Stratagene) and | MAGE
1624048, as tenpl at e, BBEKER The Tol T ow ng pri meENMSED623
5' - AGGAGGCACOCACTGGECAGCAGKITA- 37 (SEQ[TD. NO T 187eand
5' - GCCGAATTCOATGACTGICTCCBACTCTTCCTG [3" (SEQ T D. M&e50188) . 45 X 01/ 77172
PCT/ USO01/ 11098 The cycl@lcondition flor 3" PCR r &a4%ton was as flol | ows: 30
cycles of 94Q¢ for 1 m n,C®W5C for 1 in and 72C K&4328 min and 3Q sec. The
5 and 3' PCR_fragnment sCWR%e then used as co- tekBis8les to obtaijn the full
| engt h cDNA using the pfd4Rpol ynerase |(Strat ageneP284 SEQ | D. NO. : 185 and
SEQ ID. NO. : 188 as prine The PCR cyicle conditi 8%%br the full |l ength
cl one was 30 cycles of §&R8for 1 nin| 65C for 1 HF8%nd 72C for |3 sec. The
resul ti ng PCH ' ith Hindif A8B3¥coR restrilction site
and cloned ipto—a—H-nd lEcoR) pCMM_expressi onl¥¥84 or _ Nucleid acid and
am no aci d seguences ‘,A“,);;%R‘lbq.ereafter det ermined” verif] 7. SST2
SST2 was obt ai Doaﬁé}%&ng EST 06818 4nto aé( ,’3/ vector—Tgbl e E bel ow
i ndi cat es t he—GenBank %agﬁgggen Atfber—-er—whi-ehy 4%9 endoegenous— receptors
set forth abgve—can—bg 08 , G | ei ¢ and
amno acid s Aprovided—HABEEERecepipi, Hdenti-+Her-GenBank
Accessi on Nunber—5HT-1AspRt 3556 5HT-1BD10995 5}t D MB1589—3JHT- 1E
MB1467 FPRI1 M60627
FPRL1 M76672
GALRI 134339
GALR2 AF040630
GALR3 AF073799
GIP U39231
mGluR1 176627
GPR5 136149
GPR24 (also known as MCH or SLC-1) U71092
GRPR M73481
Ml X15263
M2 X 15264
M3 X15266
M4 X15265
M5 M80333
MC3 L06155
NKIR M74290
NK2R M57414
NK3R M89473
NMBR M73482
NPY5 194320
NTSRI X70070
NTSR2 Y10148
OPRD U07882
OPRL1 X77130
OPRK U11053
OPRM 125119
OPRMIA 125119
OXR AF041243
OX,R AF041245
PACAP D17516
PAF S56396
PGE EP1 122647
PGE EP2 U19487
PGE EP4 NM_000958
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SHT- 1F L04962 5HT-2B X77307 S5SHT-4A YO08756 5HT-4B Y12505 5HT-4C Y12506
SHT-4D Y12507 5HT-4E AJO 11371 5HT-5A X81411 5HT6 L41147 OS5HT7 L21195
AVPR1A AMOB0625872 AVPRLIB D31833 AVPR2 NM 000054 BBR3 X76EOBUSBDHHYS
AJ238044 46 WO 01/77172 PCT/US01/ 11098 BDKR2 NM 000623 C3a U62027 C5a
M62505 CBl1 X54937 (B2 X74328 CCR2b U03882 CCR3 U28694 CCR5 U54994 CCRS8
U45983 CCR9 AJ132337 CRFR1 L23332 CXCR4 AJ224869 Dopam ne D1 X55758

Dopam ne D2 $62137 PTHR1 104308
PTHR2 U25128
SCTR U28281
SSTI1 M81829
SST2 M81830
SST3 M96738
SST4 D16826
SSTS . DI16827
TSHR AF035261
VIPR 113288
VIPR2 X95097
Example 2

PREPARATION OF NON-ENDOGENOUS, VERSIONS OF THE KNOWN G PCRS

A. Site-Directed Mutagenesis

Those skilled in the art are credited with the ability to select techniques for mutation
of a nucleic acid sequence. Presented below are approaches utilized to create non-
endogenous versions of several of the human GPCRs disclosed above. The mutations
disclosed below are based upon an algorithmic approach whereby the 16" amino acid
(located in the IC3 region of the GPCR) from a conserved proline residue (located in the
TMG6 region of the GPCR, near the TM6/IC3 interface) is mutated, most preferably to a lysine
amino acid residue.

In most of the examples of this Example 2, the algorithmic approach set forth above was
used to identify the amino acid residue to be mutated. However, several GPCRs set forth below
utilized a modified algorithmic approach (e.g., CRFR1, GIP, mGluR1, GPR24, PTHRI,
PTHR2, SCTR, TSHR, VIPR and VIPR2). This modified approach focuses on a conserved
proline residue (also located in the TM6 region of the GPCR, near the TM6/IC3 interface)
whereby the 5™ amino acid upstream from the proline is generally, but not always, a threonine
residue. For these receptors, the endogenous 5™ amino acid residue is mutated, most preferably
to a proline amino acid residue.
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Dopam ne D3 U32499 Dopam ne D5 M67439 ETA X61950 ETB L06623 FPR1 M50627

FPRL1 Mr6672 GALR1 L34339 GALR2 AF040630 GALR3 AF073799 G P U39231

nd uRl L™@2a7771GPR5 L36149 GPR24 (al so known as MCH or SLEET/USU7M0S2 GRPR

M73481 ML X15263 M2 X15264 MB X15266 M4 X15265 Mo MB0333 MC3 L06155

NK1IR M74290 NK2R Mb7414 NK3R MB9473 NVBR Mr3482 NPY5 U94320 NTSR1

X70070 NTSR2 Y10148 OPRD U07882 OPRL1 X77130 OPRK U11053 OPRM L25119
Other mutation approaches can be used (e.g., mGIluR1, GPR24 and TSHR) and one

skilled in the art is credited with the ability to select techniques for mutation of a nucleic acid
sequence. The importance here is that the mutation leads to a constitutively activated receptor
and given the extension approaches set forth herein for determination of constitutively activity,
routine analysis can be employed in this context.

Preparation of non-endogehous known GPCRs is preferably accomplished by using
Transformer Site-Directed™ Mutagenesis Kit (Stratagene, according to maanacturer’s
instructions) or QuikChange Site-Directed™ Mutagenesis (Clontech). Endogenous GPCR is
preferably used as a template and two mutagenesis primers utilized, as well as, most
preferably, a lysine mutagenesis oligonucleotide and a selection marker oligonucleotide
(SEQ.ID.NO.: 252; included in Stratagene’s kit). For convenience, the codon mutation

incorporated into the known GPCR and the respective oligonucleotides are noted, in standard

form (Table F):
TABLE F
Receptor Codon 5°-3’ orientation (sense), 5°-3’ orientation (antisense)
Ydentifier Mutation (SEQ.ID.NO.) mutation (SEQ.ID.NO.)
underlined
SHT-1A V343K CGAGAGAGGAAGACAAAG | ATGCCCAGCGTCTTCTIT
AAGACGCTGGGCAT (189) GTCTTCCTCTCTCG (190)
SHT-1B T313K GGGAGCGCAAAGCCAAGA | GATCCCTAGGGTCTITCIT
AGACCCTAGGGATC (191) GGCTTTGCGCTCCC (192)
5HT-1D T300K CGAGAAAGGAAAGCCAAG | GAATGATGCCCAGGATT
AAAATCCTGGGCATCATTC | TTCTTGGCTTTCCTTTCT
(193) CG (194)
SHT-1E A290K AGGGAACGGAAGGCAAAA | AGCCCCAGGATGCGTTIT
CGCATCCTGGGGCT (195) TGCCTTCCGTTCCCT
(196)
SHT-1F A292K CAAGAGAACGGAAAGCAA | GATTAATCCCAGGGTAG
AGACTACCCTGGGATTAAT | TCTTTGCTTTCCGTTCTC
C(197) TTG (198)
SHT-2B S323K AACGAACAGAGAGCCAAA | CAATCCCTAGGACCTTIT
AAGGTCCTAGGGATTG TGGCTCTCTGTTCGTT
(199) (200)
SHT-4A A258K GGACAGAGACCAAAGCAA | GATGCACAGGGTCTTCIT
AGAAGACCCTGTGCATC TGCTTTGGTCTCTGTCC

49




OPRM A L25119 OX1R AF041243 OX2R AF041245 PACAP D17516 PAF S56396 PCE
EP1 L22647 PGE EP2 U19487 PGE EP4 NM 000958 47 WO 01/ 77172 PCT/ US01/ 11098

PTHR1 LO48081/7RTHR2 U25128 SCTR U28281 SST1 MB1829 SSTPCNMBE@30098SST3

MD6738 SST4 D16826 SST5 D16827 TSHR AF035261 VI PR L13288 VI PR2 X95097

Exanpl e 2 PREPARATI ON OF NON- ENDOGENQUS, VERSI ONS OF THE KNOAN GPCRS A

Site-Directed Mutagenesis Those skilled in the art are credited with the

DNS

)

3%

ability to select fechniques for [refiaii on of a nucl dieo2aci d Sequence.
Presented béT-¢iv are appridatihes ut|iGGAABRGAGERAAGEARON-GCATHDTAGHET CTEC BT
of several of the human GPCRs di §AYSCREISIEEGCARe mMUtTRJTOREGTAIGdToSed
bel ow are gl%?%g “3 n an Agl'ﬁ%“th 1(%03é00r0ach V\/nerebv t(mé‘) 16t h angg'@am
(located i | C3 regi f the
(located in the TM region of tH qugg;m%ﬂéc TI\/IE/T ﬁ@@??%ﬁcl S
mut at ed—FRgipFeterabypigeaty 'GGACA‘GAGA%C?&%A%CK%&L GCACAGGGTCTTQTI
AGAAGACCCTGTGCATC TGCTTTGGTCTCTGTCC
(207) (208)
SHT-4E A258K GGACAGAGACCAAAGCAA | GATGCACAGGGICTTICIT
AGAAGACCCTGTGCATC TGCTTTGGTCTCTGTCC
(209) (210)
SHT-5A A284K AAGGAGCAGCGGGCCAAG | GATGCCCACCATGAGCT
CTCATGGTGGGCATC (211) | TGGCCCGCTGCTCCTT
(212)
5HT-6 S267K CTGAAGGCCAAGCTTACGCT | ATGCCCAGCGTAAGCITG
GGGCATCCTGCTGGGCA GCCTTCAGGGCCTTCCTG
(213) CT (214)
SHT-7 A326K. GAACAGAAAGCAAAGACCA | CCCAGGGTGGTCTITTIGCT
CCCTGGGGATCATCGT (215) | TICTGTTCTCGCTTAAA
(216)
AVPRIA V290K GCCAAGATCCGCACGAAGA | CGATCACAAAAGTCATCT
AGATGACTTTTGTGATCG TCTTCGTGCGGATCTTGG
(217) C(218)
AVPRIB V280K GGCCAAGATCCGAACAAAG | CGATGACAAAGGTCATCT
AAGATGACCTTTGTCATC TCTTTGTTCGGATCTTGG
(219) CC (220)
AVPR2 V270K GCTGTGGCCAAGACTAAGA | CACTAGCGTCATCCTCIT
GGATGACGCTAGTG (221) AGTCTTGGCCACAGC
(222)
BBR3 270K CGAAAGAGAATTAAAAGAA | AATACCGTTCITITAATT
CGGTATTGGTGTTG (223) CTCTTTCGGGATTC (224)
BDKRI1 T249K GCCGCAAGGATAGCAAGAC | GTGAGGATCAGCGCTITG
CAAAGCGCTGATCCTCAC GTCTTGCTATCCTITGCGG
(225) C (226)
BDKR2 T260K CGGAGAGGAGGGCCAAGGT | ACCAGGACTAGCACCTIIG
GCTAGTCCTGGT (227) GCCCTCCTCTCCG (228)
C3a F376K CGCCAAGTCTCAGAGCAAA | CACCACGGCCACTCGCIT
ACCAAGCGAGTGGCCGTGG | GGTTTTGCTCTGAGACTT
TG (229) GGCG (230)
C5a L241K CGGTCCACCAAGACAAAGA | TGCCACCACCACCTTCIT
AGGTGGTGGTGGCA (231) TGTCTTGGTGGACCG
(232)
CB1 A342K CGCATGGACATTAGGTTAA | TCAGGACCAGGGTCTTCT
AGAAGACCCTGGTCCTGA TTAACCTAATGTCCATGC
(233) G (234)
CB2 A244K GGCTGGATGTGAGGTTGAA | CACTAGCCCTAGGGICIT
GAAGACCCTAGGGCTAGTG | CTTCAACCTCACATCCAG
(235) CC (236)
CCR2b V242K GAAGAGGCATAGGGCAAAG | GGTGAAGATGACTCICIT
AGAGTCATCTTCACC (237) TGCCCTATGCCTCTTC
(238)
CCR3 238K GTAAAAAAAAGTACAAGGC | GATGACAAAAATGAGCC
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In nost of the exanples of this Exanple 2,
used to identify the amno acid residue to be nutated.
weverTal2 GPCRs set forth below utilized a nodifirdrabgoereshm c
CRFR1, G P, mMduR, GPR24, PTHR1,
This nodi fied approach focuses on a conserved proline residue
-near the TMb/ I C3 interface)

forth above was
However,
approach (e.g.,
and VI PR2).
(also located in the TM6 regi on of the GPCR,

t he al gori

thm c approach set

PTHR2, SCTR, TSHR, VI PR

wher eby the 5th an no acid upstr amMAGCEGATOATIITOGTOR || GCCUSGeCaGHACTawT Mot
al ways,| a threonine residue. For Th@¥e receptors, thellEadggenous 5th am no
aci d resi dU€R5s nut at ed,V2&Est pr €fWCSGCAmG@GﬁTA\AGneGA‘:ﬂf'ﬁGT@}AAGIAdAAGSCdue.
48 WO 01/ 77172 PCT| US01/11098 Ot HEICHRIBEETBNCEPEE 0ac I TeGACERGTEIUCTe | g. |
nG uR ,_GPR24 and [TSHR) and one_ dK#) ed in the art is &@#ted with the
ability to $&Bect [echni’@iiEs for ﬁAgﬁCQA‘?ﬂ%(F%l CAhTGAE546664C The
i nportance here is| that the mutat| @ X e HAddRdt |§H{$ g@£4 TCHaEed
recept or—— gvep—the {3 R ST oA R R RS ASE LA #. T }“'
determnation of cpnstitutively %Aé‘f'crté)CCAT ! T@%—an h E‘% %@g@ oyed
in this context. Preparation of r ogenous known |G E’i} I's prere |y
acconplfis U 3 Tm Ciidis AGGG |
(Strat agene, according to nmanuf actame;lr(;@m@m(guﬂi_onsdcqqrfcgg,k@@%ﬁ@@g)
Si t e- Di|r ecCEARM MIf agenasssk ( U oniAANGCGoAAGGETANGALH FoT ysed
as a tenplate and fwo nut agenesi § GYdUAEASTOATEGTOA, aSTGmErbbcaB]:GGm:itICT
preferably., a lysihe nutagenesis |[d9yonucl eotide and [a@2®gl ecti on marker
ol i gonucleetierdl (SEQ | B2NG :  253;GAGAATEBAGHCSAGAA dgSIETSCRGTOCTCEGAT
convenilence,  _the codon mut ation_ |[iHEIERSTA2EH i nt 0 t HECKTGRAAGIREET €53 t he
respect i VOPBERGnuUC] eot iIEK are AGASHPAGAMAGCRAATENCA f| TSR QATEBITE TE)GTGRABLE F
Recept or—Codan 53' el i at ion (WQQ@C@&?’) 3 orijie qu-[fvrr ’Hquéjl'{%q4 ense)
| dent i fii r°PRHAFi oh (SEa%m 5. NO,) S@E‘Sﬁé@éﬁéﬁ% )SCUMGEAET HETTBEE- 1A
V343K CGAGAGAGCAACACAAAG /\an“r“r“/\\‘ I T AVA‘P_AWPF.‘{“'H (
GTCTTCET 190) SHT-IB T313 GRELIGTT
AGACCCTAGSGATL (191t S3GTFREcES] eAGOETEGAGAAGTGAAAA | TACAACCAAGCAGAAAA
AAACAGTTTTCTGCTTGGTIT | CTGTTTTITICACTTCTCG
GTA (259) ACGCTG (260)
ETB A322K CAGAGACGGGAAGTGAAGA | CCAGGCAAAAGACGGIT
AAACCGTCTTTTGCCTGG TTCTTCACTTCCCGTCTICT
(261) G (262)
FPR1 1.240K AAGTCCAGTCGTCCCAAAC | AAGGAGAGGACCCGTTIT
GGGTCCTCTCCTT (263) GGGACGACTGGACTT
(264)
FPRLI L.240K AAATCCAGCCGTCCCAAAC | GCAGTGAGGACCCGTITG
GGGTCCTCACTGC (265) GGACGGCTGGATTT (266)
GALRI A246K CCAAGAAAAAGACTAAACA | CTCCTTCGGTCCTICCTAT
GACAGTTCTGG (267) CGTTGTCAGAAGT (252)
GALR2 T235K GCCAAGCGCAAGGTGAAAC | GAGGATCATGCGTTIICAC
GCATGATCCTC (268) CTTGCGCTTGGCG (269)
GIP T343p AGGCTGGCTCGCTCCCCGCT | GCACCAGCGTCAGCGGG
GACGCTGGTGC (270) GAGCGAGCCAGCCT (271)
MGIuR1 3’ Deletion See alternative approach below See alternative approach
below
GPR3 V224K CGGCGCCACCGCACGAAAA | CTCCTICGGTCCICCTAT
AGCTCATCTTC (272) CGTTGTCAGAAGT (252)
GPR24 (also T255K See alternative approach below See alternative approach
known as MCH T255K/T257R below
or SLC-1) 24-IC3-SST2
C305Y
P271L
W269C
W269F
W269L
F2651
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SHT- 1D T300K CGAGAAAGGAAAGCCAAG GAATGATGCCCAGGATT  AAAATCCTGGGCATCATTC
(193) CG (194) 5HT-1E A290K AGGGAACGGAAGGCAAAA

TTCTTGECTTTCCTTTCT

AGCCCCAGMI GUGHTA CGCATCCTGGGCECT (195) TGCCTTCCGITCCCT  papEpo13HIS1IF A292K

CAAGAGAACGGAAAGCAA  GATTAATCCCAGGGTAG ~ AGACTACCCTGGGATTAAT
TCTTTGCTTTCCGTTCTC  C (197) TTG (198) 5HT- 2B S323K AACGAACAGAGAGCCAAA
CAATCCCTAGGACCTTTT  AAGGTCCTAGGGATTG TGGCTCTCTGTTCGTT

(199) (200) 5HT- 4A

CcC

[CC

A258K (GACAGAGACCARAGCAAZGRT GCATAGGGICTTCTT — AGAAGACCOCTGIGCATC
TGCTTTGGICTCTGICC | 49 WPBAY 77172 PCT/ US01/ 11098 (201) (202) S5HT- 4B A258K
GGACAGAGACCERARGCAA| GAT GRAGAGGGT CTTEIAAGABAAGASGEA GACOATAG ST GTCCRI ] [
(203) (1204) 5HT- 4C| A258K GGACAGAQ GOARTENT GLACACCEIENTCTFGGATTC (274)
AGAAGAQCCTGPECATC rGCTTT@@ﬁi@TCTGTG@Gg&@g)G@gUQGM AGSASGIBIAGGGTCCGTTT
GGACAGAGACCAAAGCAA! GATGCACAGEGTCT] CABASEACCATOT OpGEC
(207) ([208) "SHT- 4E| A258K" CAGAGW% Y GTCCTCIT
AGAAGAQCCTGTGCATC TGCTTTGGTCTCTGT] ) CEim- B \ ST
M%AQWW@@TCE@%MG SECACTGAGGGTCTGTIT
_TGECCEGECTGCTCCTT AAACAGACCCTCAGTGCG | CGCTTTCTTCTCCTTGACC
279) (280)
MA T399K GGGAGCGCAAAGTGAAACG | GGCAAAGATCGTTCGITT
AACGATCTTTGCC (281) CACTTTGCGCTCCC (282)
M5 AZATR GTCAAAGAGAGGAAAGCAA | GGCACICAGTGICTGTIT
AACAGACACTGAGTGCC | TGCTTTCCTCTCTTTGAC
(283) (284)
MC3 A241K GCAACACTCATGTATGAAG CTCCTTCGGTCCTCCTAT
GGGAAAGTCACCATCACC | CGTTGICAGAAGT (252)
(285)
NKIR V247K GCCAAGCGCAAGGTGAAGA GACAATCATCATTTTCTT
AAATGATGATTGTC (286) CACCTTGCGCTITGGC
(287)
NKZR V249K GCCAAGAAGAAGTTTAAGA | AGCACCATGGTICTICTTA
AGACCATGGTGCT (288) AACTTCTTCTTGGC (289)
NK3R V298K GGCCAAAAGAAAGGTTAAG CAATAATCATCATTTTCT
AAAATGATGATTATTG (290) | TAACCTTTCTTTTGGCC
(291)
NMBR AZ65K CACGGAAACGCCTGAAAAA | CAAGCACAATTTTTIICA
AATTGTGCTTG (292) GGCGTTTCCGTG (293)
NPY5 F367K GAATAAAAAAGAGATCACG GGTCAGTCTGTACTTAAC
AAGTGTTAAGTACAGACTG | ACTTCGTGATCTCTTITIT
ACC (294) AT (295)
NTSRI V302K GCCCTGCGGCACGGCAAGC | GCACGTAGGACGCGCTIG
GCGTCCTACGTGC (296) CCGTGCCGCAGGGC (297)
NTSR2 V269K AGCCTCCAGCGCAGCAAGC GGCTCTGAGAACCTGCTIT
AGGTTCTCAGAGCC (298) | GCTGCGCTGGAGGCT
(299)
OPRD T260K GCCTGCGGCGCATCAAGCG | ACCAGCACCATGCGCITG
CATGGTGCTGGT (300) ATGCGCCGCAGGC (301)
OPRL1 T262K ACCTGCGGCGCATCAAGCG CACCAGCACCAGCCGCTIT
GCTGGTGCTGGTG (302) GATGCGCCGCAGGT (303)
OPRE TZ73K ACCTGCGTAGGATCAAGAG | CACCAGGACCAGICICIT
ACTGGTCCTGGTG (304) GATCCTACGCAGGT (305)
OPRM T281K GGGAATCTTCGAAGGATCA CACCAGCACCATCCTCIT
AGAGGATGGTGCTGGTG | GATCCTTCGAAGATTCC
(306) (307) |
OPRMIA TISIK GGGAATCTTCGAAGGATCA | CACCAGCACCATCCTCIT
AGAGGATGGTGCTGGTG | GATCCTTCGAAGATTCC
308) (309)
OXGR AZOTK CGGAGGAAGACAAAAAAGA | CCATCAGCATCITTIITIG
TGCTGATGG (310) TCTTCCTCCG (311)
OX,R A303K CCAGAAGGAAAACAAAACG | CTCCTTCGGTCCTCCTAT
GATGTTGATG (312) CGTTGTCAGAAGT (252)
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(212) 5HT-6 S267K CTGAAGGCCAAGCTTACGCT ATGCCCAGCGTAAGCTTG
GGGCATCCTGCTGGGCA GCCTTCAGGGCCTTCCTG  (213) CT (214) 5HT-7 A326K
GAACAGAAAGEARAGANCCA COCAGGGTGGTCTTTGCT  CCCTGGGGATCATCGT POIL/B01/11098
TTCTGTTCTCGCTTAAA  (216) AVPRI A V290K GCCAAGATCCGCACGAAGA
CGATCACAAAAGTCATCT ~ AGATGACTTTTGTGATCG TCTTCGTGOGGATCTTGG  (217) C (218)
AVPRI B V280K GGCCAAGATCCGAACAAAG CGATGACAAAGGTCATCT  AAGATGACCTTTGTCATC

TCTTTGTTCGEATBPTGG| (21913%K (220) CANERGAMZ G CCCICTTEGCARGAGCT AACHGGGGG
CACTAGOGICATCCTCTT | GGATGACCCTAGT GGC2QACARCT CITHICCCCACAGECCERARYA BRI 3 iy OK
CGAAAGAGAAT EABAAGAA AATACBGFTCT T T TAATAAGCTEEHGTOGBRGT T GGI22BTATIITTACBECATTC
(224) BDKRL T249K | GOCGCAAGGATAGCARGAES [FTCCGGCGCTTGAC (316)
CAAAGCACTGRFEERCAC | GTCTTEIPATCCTT 3@@% G Wﬁ%‘ﬁ BORRACARGOIGGCCCTTIC
CGGAGAG ACGT_ACCAGCACTAGCACESS: "EFE ¢5QTCW@E¢@F :
(228) [C3a CBCCAAGTETEAGA %%W ACGTGG
GGTTTTACTCTGAGACTT TG (229) GGCG ' ARSI
TGOCACCACCREEERLTT CECAATSERER SCRRTGAGTAKGA
CGCATGGACATTAGGTTAA TCAC GaGT ﬁgﬁqu m&&%ﬁ% ATCTGGATCTCGG
TTAACCTIAATGTCCAT(j € C(322)
PTHR1 T410P GGAAGCTGCTCAAATCCCC GCATGAGCACCAGCGGG
GCTGGTGCTCATGC (323) GATTTGAGCAGCTTCC
(324)
PTHR2 T365P GGAAACTGGCCAAATCGCC GGACCAGGACCAGTGGC
ACTGGTCCTGGTCC (325) GATTTGGCCAGTTTCC
(326)
SCTR T344P CGCCTGGCCAGGTCCCCTICT GGATCAGCAGGAGAGGG
CCTGCTGATCC (327) GACCTGGCCAGGCG (328)
SST1 T270K CGAGCGCAAGATCAAATTA | CTCCTTCGGTCCTCCTAT
ATGGTGATGG (329) CGTTGTCAGAAGT (252)
SST2 T255K AGAAGAAGGTCAAACGAAT GGACACCATTCGTTITGAC
GGTGTCCATCGTG (330) CTTCTTCTCAGACT (331)
SST3 T256K GAACGCAGGGTCAAGCGCA | CICCTTCGGTCCTCCTAT
TGGTGGTGGCC (332) CGTTGTCAGAAGT (252)
SST4 T258K CGGAGAAGAAAATCA&G CTCCITCGGTCCTCCTAT
GCTGGTGCTG (333) CGTTGTCAGAAGT (252)
SST5 T247K ) TCGGAGCGAAAGGTGAAGC ACCATGCGCTTCACCTTIT
GCATGGTGTTGGTGGT (334) | CGCTCCGAGCGCCGCCG
(335)
TSHR V509A See alternative approach below See alternative approach
D619G below
A6231
A623K
C672Y
D619G/A623K
V509A/C672Y
V509A/A623K/C672Y
VIPR T343P AGGCTAGCCAGGTCCCCACT GGATCAGCAGGAGI_(’@G
CCTGCTGATCC (336) GACCTGGCTAGCCT (337)
VIPR2 T330P AGGCTGGCCAAGTCCCCGCT GGATAAGCAGGAGCGGG
CCTGCTTATCC (338) GACTTGGCCAGCCT (339)
B. Alternative Approaches To Mutation
1. mGluR1

Preparation of a non-endogenous version of the human mGluR1 receptor was

accomplished by deleting a portion of the intracellular region at the 3> end. The non-
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(233) G (234) CB2 A244K GGCTGGATGTGAGGTTGAA CACTAGCCCTAGGGTCTT
GAAGACCCTAGGGCTAGTG CTTCAACCTCACATCCAG  (235) CC (236) CCR2b V242K
GAAGAGGCATAGBBAANAG GGTGAAGATGACTCTCTT  AGAGTCATCTTCACC ( PGT/US01/11098
TGOCCTATGCCTCTTC  (238) CCR3 | 238K GTAAAAAAAAGTACAAGGC, GATGACAAAAATGAGCC
50 WO 01/ 77172 PCT/ USOL/ 11098 CAAGOGGCTCATTTTTGTCA GCTTGGCCTTGTACTIZ | 1
TC (239) TTTAC (240) CCR5 V234K GAAGAGGCACAGGGCTAAG GATGGTGAAGATAAGCC

AGGCT TAT éadbgéiculd Tunba TIARICCTat Gitalked by PER udi (@%ﬂl%dl A% Polymerase
CCACAACAAGACCAAGECC CCACAATGAGCACCAAC AAGAGGETT CATTGT

GEACAGT Tﬁﬁﬁﬁiﬁéﬁ%ﬁ@ﬁ&ﬂ%@#@%@%ﬁﬁwﬁm
&CTTTCAC %ﬁ@%@%ﬁ%ﬁ@é&%&ﬁﬁ%@ﬁ%&m
CAGAACTRANGIEARCIA. CFOE PT RS RO FORABTE RGTEY (556 7hd CPT GRERGAAGH 05 ?)
Doparmi ne, D2 T372K GAGAAGAAAGCCAATCAGA GGCGAGCATCTGAGIGG  TGCTCGCC ( 253)
CTTTCTTCGHop¢8wps Ddfans aisnipdatd 308 fe@BAAGAPBBEARBACAAA GGCCACCATTTGTTTTGC

5’-GCAGGCTGTCGACCTCGTCCTCACCACCATGGTC-3’ (SEQ.ID.NO.:340) and
5’-AATGGGCTCACAGCCTGTTAGATCTGCATTGGGCCAC-3’- (SEQ.ID.NO.:341).

The middle PCR fragment was obtained utilizing genomic DNA as a template, where
the cycle condition was 30 cycles of 94°C for 1 min, 65°C for 1 min and 72°C for 1 min and 50
sec, with the following primer set:
5’-TAACAGGCTGTGAGCCCATTCCTGTGCG-3’ (SEQ.ID.NO.:342) and
5-TTAGAATTCGCATTCCCTGCCCCTGCCTTCTTTC-3’ (SEQ.ID.NO.:343).

The 3° PCR fragment was obtained by utilizing the endogenous mGIuR1 clone as a co-
template to obtain the full length cDNA using the pfu polymerase. The cycle condition for this
PCR reaction was 30 cycles of 94°C for 1 min, 65°C for 2 min 30 sec and 72°C for 1 min 30
sec. and the following primer set:
5’-TGCGAATTCTAATGGCAAGTCTGTGTCATGGTC-3’ (SEQ.ID.NO.:344) and
5’-TGCGGATCCTCTTCGGAAGATGTTGAGGAAAGTG-3’ (SEQ.ID.NO.:345).

(See, SEQ.ID.NO.:346 for nucleic acid sequence and SEQ.ID.NO.:347 for amino acid
sequence).

2. GPR24 (MCH or SLC-1)

Preparation of non-endogenous versions of the human GPR24 receptor was

accomplished by creating an T255K mutation (see, SEQ.ID.NO.:350 for nucleic acid sequence,
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TGGTGRCC (255) CTTCTTCTC (256) Dopanine D5 L295K AAGAAGGAGACCAAAGTTA
CGACAGGGTCTTTTTAAC AAAAGACCCTGTCG (257) TTTGGTCTCCTTCTT (258) ETA A305K
CAGOGT CGAGMAGTGRAAA TACAACCAAGCAGAAAA ~ AAACAGTTTTCTGCT TGERAT/US01/11098

CTGTI TTTTTCACTTCTCG GTA (259) ACGCTG (260) ETB A322K CAGAGACGGGAAGTGAAGA
CCAGGCAAAAGACGGTT  AAACCGTCTTTTGCCTGG TTCTTCACTTCCOGTCTCT  (261) G (262)
FPRL L240K AAGTCCAGTCGTCCCAAAC AAGGAGAGGACCCGTTT GGGTCCTCTCCTT (263) -
GGGACGAGEREALND. :36 2 i) artibLakid 24QéncBNATCBARIOBTRCHAMGH GACTBOIBAGECE.
GGGTCCTCACTGC (26&) GGACGGCTGG%‘?’QT (266) GALRL A246K CCAAGAAAAAGACTAAACA

CTCCTTCGEgsT . 1032
COCAACOCARCTCAMAS CACCATCAT -W%@G%Wméﬁé%@%%@%%ﬁé%m
3 . GCGT >
A LB O PO R vg o BT, B Sior SF pil VO apprath et See
[ GPR5 V224 CCCCACGAAAA |
%%?acé%ﬁ‘ﬁﬁﬁ%“ HERTOCT %?'%R%gr%\ﬁ?@?% (#92) gﬁ/?%%&Acﬁﬂ( prolpiccrRdd peguseeeT 255K
See alternative apgrlfoach bel ow See alternative approach known as MCH

T255K/ TEERIHMQido forgpundg jci¢ sequemes g P27 1icgnsation iz 1SEQWREUT: 3 6F60micleic

acid sequence, SEQ.ID.NO.:367 for amino acid sequence), a W269C mutation (see,

SEQ.ID.NO.:370 for nucleic acid sequence, SEQID.NO.:371 for amino acid sequence), a
W269F mutation see, SEQ.ID.NO.:374 for nucleic acid sequence, SEQ.ID.NO.:375 for amino
acid sequence), and a W269L mutation (see, SEQ.ID.NO.:378 for nucleic acid sequence,
SEQ.ID.NO.:379 for amino acid sequence), a F265I mutation see, SEQ.ID.NO.:382 for nucleic
acid sequence, SEQ.D.NO.:383 for amino acid sequence), an I261Q mutation see,
SEQ.ID.NO.:386 for nucleic acid sequence, SEQ.ID.NO.:387 for amino acid sequence), and a
D140N mutation see, SEQ.ID.NO.:390 for nucleic acid sequence, SEQ.ID.NO.:391 for amino
acid sequence).
A. T255K Mutation

Preparation of a non-endogenous version of the human GPR24 receptor was
accomplished by creating an T255K mutation (see, SEQ.ID.NO.:350 for nucleic acid sequence,
and SEQ.ID.NO.:351 for amino acid sequence). Mutagenesis was performed using Transformer
Site-Directed Mutagenesis Kit (Clontech) according to the manufacturer. The PCR sense
mutagenesis primer used had the following sequence:
5’-AGAGGGTGAAACGCACAGCCATCGCCATCTG-3’ (SEQ.ID.NO.:348)
and the antisense primer (selection marker) had the following sequence:

5’-CTCCTTCGGTCCTCCTATCGTTGTCAGAAGT -3’ (SEQ.ID.NO.:349).
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We69L F2651 51 WO 01/77172 PCT/US01/11098 1261Q D140N GRPR A263K
GGAAGCGACTTAAGAAGAC CAGCACTGTCTTCTTAAG AGTGCTGGTGTI T (273) TCGCTTCCGGGATTC
(274) ML WGEHKIANGGAGAAGAAGGCGAAAC GGCACTCAGGGTCCGTTT — GERACOCTGAGIBCC ( 275)
CGCCTTCTTCTCCTT (276) M T386K COGGGAAAAGAAAGTCAAG AGCCAAGATTGTCCTCTT
AGGACAATCTTGGCT (277) GACTTTCTTTTCCOGG (278) M3 A490K GGTCAAGGAGAAGAAAGCG
CGCACTGAGGGTCTGTTT AAACAGACCCTCAGTGCG CGCTTTCTTCTCCTTGACC  (279) (280) M4
T399K GHheCOHRAALGT GRRAGEDBRCAAAGATGEEREGPET. AACGATCTTTGCC ( 281)
CACTTTGCGCTCCC (282) M Ad41K GTCAAAGAGAGGAAAGCAA GGCACTCAGTGTCTGTTT
AACAGACACTGAGTGCC B.GEDE3RATE R MNinGiNen (283) (284) M3 A241K
GCAACACTCATGTATGAAG CTCCTTCGGICCTCCTAT — GGGAAAGTCACCATCACC CGTTGTCAGAAGT

AATGATGATTGRC (388 QA TCRTTELE. (907 RLGH UK SAoeRRer e
A R A AT RSPk AT T TCLI 62800 MOR, V259

TAACCTTTCTTTTGGCC ) , _ i
sequence, and SEQ.ID.NO.:355 for amino acid sequence). Mutagenesis was performed using

QuikChange Site-Directed Mutagenesis Kit (Stratagene) according to the manufacturer. The
PCR sense mutagenesis primer used had the following sequence:
5’-AGAGGGTGAAACGCAGAGCCATCGCCATCTG-3’ (SEQ.ID.NO.:352)

and the antisense primer had the following sequence:
5’-CAGATGGCGATGGCTCTGCGTTTCACCCTCT-3’ (SEQ.ID.NO.:353).

The endogenous GPR24 cDNA was used as a template.
C. 24-IC3-SST2 Mutation

Preparation of a non-endogenous version of the human GPR24 receptor was
accomplished by creating a 24-IC3-SST2 mutation (see; SEQ.ID.NO.:358 for nucleic acid
sequence, and SEQ.ID.NO.:359 for amino acid sequence). Blast result showed that GPR24 had
the highest sequence homology to SST2. Thus the IC3 loop of GPR24 was replaced with that of
SST?2 to see if the chimera would show constitutive activity.

The BamHI-BstEII fragment containing IC3 of GPR24 was replaced with synthetic
oligonucleotides that contained the IC3 of SST2. The PCR sense mutagenesis primer used
had the following sequence:

5’-GATCCTGCAGAAGGTGAAGTCCTCTGGAATCCGAGTGGGCTCCTCTAAGAGG
AAGAAGTCTGAGAAGAAG-3’ (SEQ.ID.NO.:356)

and the antisense primer had the following sequence:

5’-GTGACCTTCTTCTCAGACTTCTTCCTCTTAGAGGAGCCCACTCGGATTCCAGAG
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(291) NVBR A265K CACGGAAACGCCTGAAAAA CAAGCACAATTTTTTTCA AATTGTGCTTG (292)
GGCGTI TCCGTG (293) NPY5 F367K GAATAAAAAAGAGATCACG GGTCAGTCTGTACTTAAC
AAGTGTTAAGTAGAGACTG ACTTCGTGATCTCTTTTTT ACC (294) AT ( 29BYT/NS@R1109$302K
GCCCTGCGGCACGGCAAGC GCACGTAGGACGCGCTTG  GCGTCCTACGTGC (296) CCGTGCCGCAGRRC
(297) NTSR2 V269K AGCCTCCAGCGCAGCAAGC GGCTCTGAGAACCTGCTT AGGTTCTCAGAGCC
(298) GCTGCGCTGGAGGCT  (299) OPRD T260K GCCTGCGGCGCATCAAGCG
ACCAGCACGATEICGATUGETCAGGATSETSED. ID3A0)35AT GOGOCGCAGEC (301) OPRL1 T262K
ACCTGCGGCGCATCAAGCG CACCAGCACCATCCGCTT — GCTGGTGCTGGTG (302) GATGCGCCGCAGGT
(303) OPRKe dritldgknACCIIBAT ABKGA MaAASEG M KBACCAGTCTCTT  ACTGGTCCTGGTG
(304) GATCCTACGCAGGT (305) OPRM T281K GGGAATCTTCGAAGGATCA
CACCAGCACCATCCTCTTAGAGGHRGET REIGEDE GATCCTTCGAAGATTCC  (306) (307) OPRM A
T281K GGGAATCTTCGAAGGATCA CACCAGCACCATCCTCTT  AGAGGATGGTGCTGGTG

ccxrcacoTerT T Tt e e R B W genor va

CCTAT GATGFTGATG 312) CGFTGFCAGAAGF
(252) CACOEPRTI Py FRoobe MGS0s Y TBSR TS RIBNO I Pbardee

GCATGAGCAGCAGEEEG GCTGCTCATCC (313) GACCGGEGCCAGICG (314) PAF L23 lK
GT CAAGCGIUGHSSEANEY. : 367 donariccATICSpqUENE). Mutagenesis was performed using QuikChange

Site-Directed Mutagenesis Kit (Stratagene) according to the manufacturer. The PCR sense
mutagenesis primer used had the following sequence:

5’- GGCTATGCCAACAGCTACCTCAACCCCTTTGTG -3’ (SEQ.ID.NO.:360)

and the antisense primer had the following sequence:

5’- CACAAAGGGGTTGAGGTAGCTGTTGGCATAGCC -3’ (SEQ.ID.NO.:361).

The endogenous GPR24 cDNA was used as a template.
E. P271L Mutation

Preparation of a non-endogenous version of the human GPR24 receptor was
accomplished by creating an P271L mutation (see, SEQ.ID.NO.:366 for nucleic acid sequence,
and SEQ.ID.NO.:367 for amino acid sequence). Mutagenesis was performed using QuikChange
Site-Directed Mutagenesis Kit (Stratagene) according to the manufacturer. The PCR sense
mutagenesis primer used had the following sequence:
5’-TTGTGTGCTGGGCACTCTACTATGTGCTACAGC -3’ (SEQ.ID.NO.:364)
and the antisense primer had the following sequence:

5’-GCTGTAGCACATAGTAGAGTGCCCAGCACACAA-3’ (SEQ.ID.NO.:365).

The endogenous GPR24 cDNA was used as a template.

F. W269C Mutation
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GGATGGTGTGCAC (315) GOCCGGOGCTTGAC (316) PGE EP1 V296K CACGACGTGGAGATGAAGG
CCGACAAGCTGGCCOWC ~ GCCAGCTTGTCGG (317) ATCTCCACGTCGTG (318) PGE EP2 L263K
GAGGAGACOBACTAGANGA CATGATAGCCAGGAGAA TTCTCCTGGCTATCATG( 3RO)/US01/11098
TCTTGTGGTCCGICTCCT  C (320) PGE EP4 V271K GCCGAGATCCAGATGAAGA
GGTGGCAATGAGTAAGA  TCTTACTCATTGCCACC (321) TCTTCATCTGGATCTCGG  C (322)
PTHRL T410P GGAAGCTGCTCAAATCCCC GCATGAGCACCAGCGGG GCTGGTGCTCATGC (323)
GATTTGAGCAGCTHSfarai@G4)f BT BBa-cidERRoSGAASIGhGGT GALATRREEC GERTCAGRMGAGHSCC
ACTGGTCCTGGTCC (325) GATTTGGCCAGTITTCC (326) SCTR T344P

(328) SST%Z?OK %I%szTCAAATTA C(IS'%T-ET 'ﬁ%g%?}%ﬁﬁ GICATEE (3 9)
CGITGT . ; A CGAAT .
QU0 YT PR AR ReY) MUEontl netamd ok o

CCA
CreorT ?Jég%% TGGT 332 C)GTTGTCAGAAGT (252) SST4 T258K
mm@%%@%@%%éﬁ%m madactiserr TEhe AR EME252)
SST5 T247K TCGGAGCGAAAGGTGAAGC ACCATMTCACCFTT GCATGGTGITGGTGGT( 334)
CGCTCeaamttagersis@ringes gsad hpdiie foHoginssequeate: er nat i ve approach bel ow See

alternati ve approach D619G bel ow A6231
5-GGTCITCTTTGTGTGCTGCGCACCCTACTATGTG-3’ (SEQ.ID.NO.:368)

and the antisense primer had the following sequence:

5’-CACATAGTAGGGTGCGCAGCACACAAAGAAGACC-3’ (SEQ.ID.NO.:369).

The endogenous GPR24 cDNA was used as a template.
G. W269F Mutation

Preparation of a non-endogenous version of the human GPR24 receptor was
accomplished by creating an W269F mutation (see, SEQ.ID.NO.:374 for nucleic acid sequence,
and SEQ.ID.NO.:375 for amino acid sequence). Mutagenesis was performed using QuikChange
Site-Directed Mutagenesis Kit (Stratagene) according to the manufacturer. The PCR sense
mutagenesis primer used had the following sequence:
5’-GGTCTTCTTTGTGTGCTTCGCACCCTACTATGTG-3’ (SEQ.ID.NO.:372)
and the antisense primer had the following sequence:

5’-CACATAGTAGGGTGCGAAGCACACAAAGAAGACC-3’ (SEQ.ID.NO.:373).

The endogenous GPR24 ¢cDNA was used as a template.
H. ‘W269L Mutation
Preparation of a non-endogenous version of the human GPR24 receptor was
accomplished by creating an W269L mutation (see, SEQ.ID.NO.:378 for nucleic acid sequence,

and SEQ.ID.NO.:379 for amino acid sequence). Mutagenesis was performed using QuikChange
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A623K C672Y D619G A623K  V509A/ C672Y V509A/ A623K/ C672Y VI PR T343P
AGGCTAGCCAGGTCCCCACT GGATCAGCAGGAGTGGG  CCTGCTGATCC (336) GACCTGGCTAGCCT
(337) VI MR20T380P AGCCTGGCCAAGICCCCGCT GGATAAGCAGGAGAGEG PCUUSHTIABCC ( 338)
GACTTGGECCAGCCT (339) B. Alternative Approaches To Mutation 1. nm3 uRl
Preparati on of a non-endogenous version of the human nGLURl receptor was
acconplished by deleting a portion of the intracellular region at the 3
end. Th&iteddireckd MDIRENEHIKR BETRLER) A3d088g t€nhe genotistubitMBDhdTBrRRLcnda S
obtained by PCR using a tenplate and rTth polynerase (Perkin Elmer) with

t he buf figfta §§I% élqigeglﬁghwf&muq%ggqﬁg%ur er. The cycle condition for the

first roun was as foll 0 cycles of 94C for 1 nun, 65C for Imn

and 72C4 eirtritiriaadrabreseatie AcIRBANEIm Genig ned & Sall site

and was obt ai ne |2|ng—— I ppocanpus and the

(SeQ 1 DROHe Ao primer bGRET %ﬁﬁ%ﬁ%% S
EﬁEQa's DgN?&?%@GJ%ﬁ%@AE@%@#@W#@% RO o "848 Tor 1

for.1 mn for n and 50 sec, with the follow ng priner
set 5' PRARK Qﬁé&ﬁ*@@%‘ ﬁ%‘em(’ 1D, NO. : 342) and

5' - TTAGAATTCGCATTCCCTGCCCCTGCCTTCTTTC 3 (SEQ I D. NO.: 343). The 3' PCR
fragment was obtailned D263 Mutationy t he endogenous n3d uRl clone as a co-
tenplate to obtain the full length cDNA using the pfu polynerise. The cycle
condi ti on forPrefaraionPOR # esmt-¢mlogames 3@rdye| & thd 18dGnf GPRR4Mrecep®dCrbor 2
mn 30 sec and 72C for 1 min 30 sec. and the followi ng priner set:

accomplished by creating an F265I mutation (see, SEQ.ID.NO.:382 for nucleic acid sequence,

and SEQ.ID.NO.:383 for amino acid sequence). Mutagenesis was performed using QuikChange
Site-Directed Mutagenesis Kit (Stratagene) according to the manufacturer. The PCR sense
mutagenesis primer used had the following sequence:
5’-GCCATCTGTCTGGTCATCTTTGTGTGCTGGG-3’ (SEQ.ID.NO.:380)

and the antisense primer had the following sequence:
5’-CCCAGCACACAAAGATGACCAGACAGATGGC-3’ (SEQ.ID.NO.:381).

The endogenous GPR24 cDNA was used as a template.
J. 1261Q Mutation
Preparation of a non-endogenous version of the human GPR24 receptor was
accomplished by creating an 1261Q mutation (see, SEQ.ID.NO.:386 for nucleic acid sequence,
and SEQ.ID.NO.:387 for amino acid sequence). Mutagenesis was performed using QuikChange
Site-Directed Mutagenesis Kit (Stratagene) according to the manufacturer. The PCR sense
mutagenesis primer used had the following sequence:

5’-CGCACAGCCATCGCCCAGTGTCTGGTCTTCTTTGTG-3’ (SEQ.ID.NO.:384)
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5' - TGCGAATTCTAATGGCAAGTCTGTGTCATGGTC- 3" (SEQ | D. NO. : 344) and

5' - TGCGGATCCTCTTCCGAAGATGT TGAGGAAAGTG 3" (SEQ I D. NO. : 345) . ( See,

SEQ | D. N&vo 8#@71for nucl ei ¢ aci d sequence and SEQ | D. NO. : 38¢TAUS61/AM98N0 aci d
sequence). 2. GPR24 (MCH or SLC-1) Preparation of non-endogenous versions
of the human GPR24 receptor was acconplished by creating an T255K nutation
(see, SEQ ID.NO :350 for nucleic acid sequence, 54 WD 01/77172

PCT/ USO Jahd 109 #ntisSE®. fribndi@ad el followiredegoereei d sequence), a T255K/ T257R
mutation (see, SEQ ID.NO :354 for nucleic acid sequence, SEQ ID. NO : 355

for ani rfo-Cagi KA SCHUEACEAGATA CHaGEE6 SEG3CTOTGaLLP (SEEEENOSHS. | D. NO. : 358 for
nucl ei ¢ acid sequence, SEQ ID. NO :359 for am no acid sequence), a C305Y

mut at i oMHes@dogenlbt @mom@gﬁagmsmlﬁieﬁlppa@é_d sequence, SEQ ID.NO. : 363
for ami no acid sequence), a P271L nutation (see, SEQ ID.NQO :366 for nucleic

aci d sequence, SEQGI D. ' ...am no acid sequence), a W269C nutation
(see, SEQ I D. NO :q§'70 ?@@ﬁ@'@?@“‘gci d sequence, SEQ ID.NQO :371 for am no
aci d sequenc a_..W69F nmutation see, SEQ ID.NO :374 for_nucleic acid
sequence, SEQ TRIREY ??Saf BY-HMiCREPOUS VSIS q%%@)]{m’%’d Ri's SECRIE atadn
(see, SEQ ID.NO ;378 for nucleic acid sequence, SQEB% | D. NO.: 379 for amno
aci d sedGeerlished, by spating,ap R 40 migagion $zey SEQNBNG &P 0ffor nynlei¢ adid sequenct,
sequence, SEQ ID.NO :383 for am no acid sequence), an 1261Q nutati on see,
SEQ | D. Nod SESBIT.NO. 30t feiamineidd segeresr &YuBEQBWIOped@he asing QuilcClatize
sequence), and a D140N nutation see, SEQ ID.NO :390 for nucleic acid

sequenceSiteIndidd MAtagdAdsid Wit Siiat@encd HotbraREUSNEE manfiactt&S KTAY AR Qhse
Preparation of a non-endogenous version of the human GPR24 receptor was

acconpl ighesknbvs 65i82F 128 hadihb 2Ry L. (see, SEQ I'D.NO :350 for nucleic
acid sequen%ee, Sgnd SEQ I D. NO. : éﬁévllﬁgg‘?fug%%ho aci d sequence). Muitagenesis

ecor ol ng Fe e T AT P RE PR A SRR AR, (RYTRATERL" ) s usea had
e 1ol A e S R R oo e s
Fol I o g A S GTAGCGGTTAATGGCCATGGCGGT-3* (SEQID NO.:389).
The endogenous GPR24 cDNA was used as a template.
3. TSHR
Preparation of non-endogenous versions of the human TSHR receptor were
accomplished by creating an V509A mutation (see, SEQ.ID.NO.:394 for nucleic acid sequence,
SEQ.ID.NO.:395 for amino acid sequence), a D619G mutation (see, SEQ.ID.NO.:398 for
nucleic acid sequence, SEQ.ID.NO.:399 for amino acid sequence), an A6231 mutation (see,
SEQ.ID.NO.:402 for nucleic acid sequence, SEQ.ID.NO.:403 for amino acid sequence), a
A623K mutation (see, SEQ.ID.NO.:406 for nucleic acid sequence, SEQ.ID.NO.:407 for amino
acid sequence), an C672Y mutation (see, SEQID.NO.:410 for nucleic acid sequence,
SEQ.ID.NO.:411 for amino acid sequence), a D619G/A623K mutation (see, SEQ.ID.NO.:414
for nucleic acid sequence, SEQ.ID.NO.:415 for amino acid sequence), an V509A/C672Y

mutation see, SEQ.ID.NO.:418 for nucleic acid sequence, SEQID.NO.:419 for amino acid
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5' - CTCCTTCGGTCCTCCTATCGITGTCAGAAGT -3" (SEQ ID. NO. :349). 55 WO 01/77172
PCT/ US01/ 11098 The endogenous GPR24 cDNA was used as a tenplate. B.
T255K/ T25W®RoMvit1at i on Preparati on of a non-endogenous ver sPOTVUSHI/tIh® hunan
GPR24 receptor was acconplished by creating an T255K/ T257R nutati on (see,
SEQ I D. NO.: 354 for nucleic acid sequence, and SEQ I D. NO : 355 for am no
aci d sequence). Mitagenesis was perforned using Qi kChange Site-Directed
Mit agenesiuents); aftanalVageioya)2aka7dingutation (eedr®BG. EENG. @22 [FhauciBeRicense
rrut agenesi s prinmer used had the foll owi ng sequence:

G@@Z SCCAT el Seidse (1§Ee I D. NO. : 352) and the antisense
prlmer had the follo

W ng sequence ' ATGGCGATGGCTCTGCGT TTCACCCTCT- 3!
(SEQ I D.NO :353). 4 The ¢ ?ﬂﬂ GPR24 cDNA was used as a tenplate. C
24-1C3-SST2 Mut ati on Prepara on a non-endogenous version of the hunman
GPR24 recept onpli she creating Q&)CS SS nut ati on (see;
SEQ I D. NO.: 33%61?36?“%&? ef cNYEF eﬁ%félonaﬁg éﬁ @39 I¢GSPLOR NVAD

acid sequence). Blast result shovved that GPR24 had the highest seqguence
homol ogycegnsisited by pigstingyen Y 799A swintien (PFSEQMRNG éﬁné@exwo?m #rid beuende,
SST2 to see if the chinmera would show constitutive activity. The

BanH - Bsn&ESEQ aledp5 tontmnnididsdq@hcef. MiRagehena svas pat@ard uwihg QuiyTHaigs i
ol i gonucl eoti des that contained the IC3 of SST2. The PCR sense nutagenesi s

priner siedirdttd MifadedsiORItNGHER! éiﬁ?%@cor to_the manufacturer. The PCR sense
5' - GATCCTGCAGAAGGT GAAGT CCTCTGGAAT CCTCTAAGAGG

AAGAAGT G T, glﬁg%gﬁﬁ%@%néru&éﬁ%ﬂhgfgﬁwﬁ?@qu%g the anti sense priner had the

foIIovvln

P/ Usot) 108 CEr Ak F et S ST E IR e endogenous cproa

CDNA vas H%h anfsende %)Iequl%r l?ade[he following sequence:

5’-GACCGTCAGCGTATATGCCGATAACTCGCTTG-3’ (SEQ.ID.NO.:393).

The endogenous TSHR cDNA was used as a template. This V509A mutant can be
differentiated from the endogenous version by the absence of an Accl site near the mutation site.
B. D619G Mutation

Preparation of a non-endogenous version of the human TSHR receptor was also
accomplished by creating a D619G mutation (see, SEQ.ID.NO.:398 for nucleic acid sequence,
and SEQ.ID.NO.:399 for amino acid sequence). Mutagenesis was performed using QuikChange
Site-Directed Mutagenesis Kit (Stratagene) according to the manufacturer. The PCR sense
mutagenesis primer used had the following sequence:
5’-ACCCAGGGGACAAAGGTACCAAAATTGCCAA-3’ (SEQ.ID.NO.:396)
and the antisense primer had the following sequence:

5-TTGGCAATTTTGGTACCTTTGTCCCCTGGGT-3’ (SEQ.ID.NO.:397).
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D. C305Y Mutation Preparation of a non-endogenous version of the human
GPR24 receptor was acconplished by creating an C305Y nmutation (see,

SEQ | D. N0 862Z71fnr nucl ei ¢ aci d sequence, and SEQ | D. NO. pGHBSH10r0esMm no
aci d sequence): Mitagenesis was perforned usi ng Qui kChange Site-Directed
Mut agenesi s Kit (Stratagene) according to the manufacturer. The PCR sense
i utagenesis primer used had the foll owi ng sequence: 5'-

GGCT AT CCTHACAGTACTE IAMECEDINAGHas -uled (aSEQ thidplia. : 3803 DEIYG thea@ntis ease
prinmer had the follow ng sequence: 5' - CACAAAGGGGT TGAGGTAGCTGTITGGCATAGCC

- 3" ( SEQuifordN@ated Glom the BRI0ACHNEG SRR TPRRHredhe ¥ KPAEGitdSedd tﬁ&f’ﬁl&k@ﬁé E.
P271L Mutation Preparation of a non-endogenous version of the human 4
receptorwas acconplished by creating an P271L nutation (see,

SEQ | D. NO.* 366 for nucleic acid sequence, and SEQ ID.NQO :367 for am no
aci d sequence). Mitagenes] erformed using QuilcChange Site-Directed
Mut agenesi s Kit (Sirat aé@hgw@i@ ing to the manufacturer. The PCR sense
nmut agenesi s primer used had the foll ow ng sequence:

5' - TTGTGTCCTsparRtoT AETApaTadyemens version ity hpmmo TSEE yvas agepnaplished by
antisense priner had the foll ow ng sequence:

5' - GCTCTAGUACA RAGCEXCAGT BOCOAGCACACAEQID NEEZ 2D N0 SR . acidl eqesidegendus
GPR24 cDNA was used as a tenplate. F. W269C Mutation 57 WO 01/ 77172

PCT/ USO 18 BQIBBNOPEP 8drainhih 26 s8qitde)s aaends WaT sdrRtmel ukilg dikeR.ZeR24
receptor was acconplished by cr egti ng)ean V\%69C mut alféiron (sgel, §(§1H

SEQ. | D. ; ' i - - 37 f j
2ot sequinoay E R IUELRE 180 e aBE ora B T A Sp R Tl
Mut agenesi s Kit.(Stratagene),.a rding to the manufacturer. The PCR sense
mut agene®i" agﬁ??sﬁé?mﬂ%relﬁg(ﬁgﬁa @ﬁg&?%’i’lpg H§ <L quence:

5' - GGTCTICTTTGTGTGCTGCGCACCCTACTATGIG 3" (SEQ. 1 D. NO. : 368} and the

ant i sens PR HE G AMINEC A EGHEREE-3” BQID.NO.:400

- CACATAGT AGGGTGCGCAGCACACA. AAGAAGACC-3' (SEQ ID.NO.: 3 69).
and the antisense primer had the following sequence:

5’-ACAGCCATCCTCTTGATAATTTTGGTATCTTT-3’ (SEQ.ID.NO.:401).
The endogenous TSHR cDNA was used as a template. This A623I mutant can be differentiated
from the endogenous version by the absence of a BstX1 site near the mutation site.
D. A623K Mutation

Preparation of a non-endogenous version of the human TSHR receptor was also
accomplished by creating a A623K mutation (see, SEQ.ID.NO.:406 for nucleic acid
sequence, and SEQ.ID.NO.:407 for amino acid sequence). Mutagenesis was performed using
QuikChange Site-Directed Mutagenesis Kit (Stratagene) according to the manufacturer. The
PCR sense mutagenesis primer used had the following sequence:
5- AAAGATACCAAAATTAAGAAGAGGATGGCTGTG -3’ (SEQ.ID.NO.:404)
and the antisense primer had the following sequence:

5- CACAGCCATCCTCTTCTTAATTTTGGTATCTTT -3’ (SEQ.ID.NO.:405).
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The endogenous GPR24 cDNA was used as a tenplate. G W69F Mutation
Preparati on of a non-endogenous version of the human GPR24 receptor was
acconpl i shedi/bm7rreati ng an W269F nutation (see, SEQ | D. NeCT/836ll/f10948 nucl ei ¢
acid sequence, and SEQ ID.NO :375 for amno acid sequence). Mitagenesis
was performed using Qui kChange Site-Directed Miutagenesis Kit (Stratagene)
according to the manufacturer. The PCR sense mnutagenesis prinmer used had

t he fol | Ol repdegnoen GSHIS' DA CHAC TG EHSTSGEMPIaEACCIHIACABET @nidant can be
(SEQ ID.NO :372) and the antisense priner had the foll ow ng sequence:

5' - CACAT&@EW%&W@@M@Q@@%@@Q& ib3EieeloPa N3 T8 hear tﬂ-élﬁuﬁﬂgl? ggous

GPR24 cDNA was used as a terrpl ate W269L Mut ation Preparation o
non- endogenous ver gi on gfg7h GPR24 receptor was acconplished by
creating an W269L nut at i on see Q I'D.NO.: 378 for nucleic acid sequence,

and SEQ I D. m no aci d sequence) t per f or med

usi ng Qui kChNOﬁbGBaraggn %)flpﬁff%gelg@f‘? U@G?Plﬁ%é‘w% ﬁ%i“f“e 6?‘&‘@%‘6’5@@??@& s
Kit (Stratagene) according to the manufacturer. The PCR sense mutagenesis
pri mer udEemishadn byt ercpng iy OdgYematation (see, SEQ.ID.NO.:410 for nucleic acid

5' - GGTCTTCTTTGITGTGCTTGECACCCTACTATGTIG 3" (SEQ I D. NO. : 376) and the antisense
priner hseueive, fd SBQIPGNOedlieforemino acid sequence). Mutagenesis was performed using
5' - CACATAGTAGGGTGCCAAGCACACAAAGAAGACC-3' (SEQ ID. NO.:377). The endogenous

GPR24 ¢ DYAik@Sn g5 Sidle-Bredtel OMMagdiRsis Kit %ﬁ%eﬁé)ta%mﬂlg%%ﬂ@ﬁﬁhﬁﬁ&up& he
non- endogenous version of the human GPR24 receptor was acconplished by

cr eal [NGpeR LT, BULAL et 86ed S B RuL g, nucl ef ¢ acid sequence,

and SEQ I D. NO. : 38 no acl d sequence) agenesi s was perforned
{he manut ACtol erAC?W%%ﬁﬁééé(?%?%%\iﬁéé?g & &Pﬁﬁbﬁ@%ﬂ% he 1ol | oul 29
e R T 3 (S0 16,6510 ana
5’-GAGGAATGGATTGGCGTACGAGTTAAGTGGATAG-3’ (SEQ.ID.NO.:409). |
The endogenous TSHR cDNA was used as a template. This C672Y mutant can be
differentiated from the endogenous version by the presence of a BsiWI site near the mutation
site. |
F. D619G/A623K Mutation
Preparation of a non-endogenous version of the human TSHR receptor was also
accomplished by creating a D619G/A623K mutation (see, SEQ.ID.NO.:414for nucleic acid
sequence, and SEQ.ID.NO.:415 for amino acid sequence). Mutagenesis was performed using
QuikChange Site-Directed Mutagenesis Kit (Stratagene) according to the manufacturer. The
PCR sense mutagenesis primer used had the following sequence:

5’-ACCCAGGGGACAAAGGTACCAAAATTAAGAAGAGGATGGCTGTG-3’ (SEQ.ID.NO.:412)

and the antisense primer had the following sequence:

5’-CACAGCCATCCTCTTICITAATTTTGGTACCTTTGTCCCCTGGGT-3’ (SEQ.ID.NO.:413).
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5' - CCCAGCACACAAAGATGACCAGACAGATGEEC- 3" (SEQ IID. NO :381). The endogenous
GPR24 cDNA was used as a tenplate. J. 1261Q Mutation Preparation of a

non- endoge@ous71ver si on of the human GPR24 receptor was arCDUpé/Ehesd by
creating an 1261Q nutation (see, SEQ ID.NO :386 for nucleic acid sequence,
and SEQ I D.NO. :387 for am no acid sequence). Mitagenesis was perforned
using Qui kChange Site-Directed Miutagenesis Kit (Stratagene) according to

t he manuThe hou-endogEheusPOR] 36 nagant gt A@ge oL SEHRDNArwaisedd had t&ﬂﬁﬁlloaftéﬂ T ng
sequence: 5 ' - CGCACAGCCATCGCCCAGIGICTGGTICTTCTTTGIG 3" (SEQ I D. NO. : 3 84)
59 VO 01Hg74G ARG M3k dH08dirRAGLIE M HREDI6adHol Pl sidathyde ];égé%c%‘%fﬂg
sequence: 5'- CACAAAGAAGACCAGACACTCII;CGATCI;CTGTC%:G 3" (SEQ I'D. ok ). The
endogeno [PINAy . : K atio

Pr epar at ?gﬂﬁgﬁ% g 1?lon- en oglg%gggl ?aft/%)?%%%gméﬁ alﬁgréc%afrrgnléwg rnee%reg}eofA%é%
acconplished by.creating an D140N nutation (see, SEQ ID.NO. :390 for nucleic
aci d seqUEREIS% Ly SEQ I D. NO.: 391 for amino acid sequence). Mitagenesis
was performed using Qui kChange Site-Directed Mitagenesis Kit (Stratagene)
according to the uf aM5QPé?C67ﬁ%Wl%nse nut agenesi s primer used had
the foll ow ng sequence: 5'- ACCGCCATGGCCATTAACGCGTACCTGGECCACT- 3!

(SEQ | D. NO. : 3B®paratindl dfhe nantendegeneupversam bfithd hembo| TSHR ngeepetURBE @lso

5' - AGTGGCCAGGTAGCGGTTAATGGCCATGECEGT- 3" (SEQ I D. NO. :389). The endogenous

GPR24 cDNRoumpsishesiest; agatind 8 VB0OREC6RY hakiRoRr(ERASE. WINDY. : 419 fsCARRIE A0S
versions of the human TSHR receptor were acconplished by creating an V509A

tati ) 3 ' ' : - 395
for “am TeReRy ﬁfﬂ%seqﬁgﬁé?gf%?%%%@fﬁ? é@?;ﬁ%%g?ﬁ%%%%m : ﬁ?mﬁf@g&%ﬁé’:ﬁa
nucl ei ¢ aci.d,.sequ . ..D. NO. : ids
nut at i on%@%&{ang%%@'ﬁﬂeﬁégh%tfg@wls 3%&{53%&%&85&0%@&%&83?6 %@éfﬁﬁ% :612217(93
for am no _acid sequence), a . A623K nutation (see, SEQ ID. NO : 406 for
nucl ei ¢ ¥ePY sepganEagensssprimenesoddnd thetollgyingsequence:

5’-CAAGCGAGTTATCGGCATATACGCTGACGGTC-3’ (SEQ.ID.NO.:416)
and the C672Y antisense primer had the following sequence:
5’-GAGGAATGGATTGGCGTACGAGTTAAGTGGATAG-3’ (SEQ.ID.NO.:417).
The endogenous TSHR cDNA was used as a template. This V509A/C672Y mutant can be
differentiated from the endogenous version by the absence of an Accl site near the V509A
mutation site and presence of a BsiWI site near the C672Y mutation site.
H. V509A/A623K/C672Y Mutation

Preparation of a non-endogenous version of the human TSHR receptor was also
accomplished by creating a V509A/A623K/C672Y mutation (see, SEQ.ID.NO.:422 for
nucleic acid sequence, and SEQ.ID.NO.:423 for amino acid sequence). Mutagenesis was
performed using QuikChange Site-Directed Mutagenesis Kit (Stratagene) according to the
manufacturer. The A623K sense mutagenesis primer used had the following sequence:

5’-AAAGATACCAAAATTAAGAAGAGGATGGCTGTG-3’ (SEQ.ID.NO.:420)

64



acid sequence), an C672Y nutation (see, SEQID.NO :410 for nucleic acid
sequence, SEQ ID.NO :411 for am no acid sequence), a D619GF A623K nutati on
(see, SEQyODYKN@72 414 for nucleic acid sequence, SEQ | D. NeCTA$®m/f1098 am no
acid sequence), an V509A/ C672Y nutation see, SEQID.NQO :418 for nucleic
acid sequence, SEQ ID.NO :419 for amno acid 60 WO 01/77172 PCT/US01/ 11098
sequence), and an V509A/ A623K/ C672Y nutation (see, SEQ ID. NO :422 for

nucl ei ¢ aadilt ACBKUBTIcense BEQer MrdNDe foll8/idgeqaericero aci d sequence). A. V509A
Mut ati on Preparation of a non-endogenous version of the human TSHR recept or
was  acCoUpdATIGTA TC T TETTAG TATTYBAAACTTT3t (S80.109€®:428EQ | D. NO. : 394 for
nucl ei ¢ acid sequence, and SEQ ID.NO :395 for am.no acid sequence).

Mit agenefeshonamdPenbed WE09 ALY Quikkhanaeh oSTSERDIDCA A Wb 898N&GahELK t
(Stratagene) according to the manufacturer. The PCR sense mutagenesis

primer uggd y » .

) wecmmﬁ?%ﬁ@@c&%@?%%&%nflﬁfi‘hgo?ﬁthﬁf}“d"gfﬁ%ust &Py %
prinmer had the.fol]| ow segue ‘A D' - CAGCGTATAT TAA TG 3
(50 1 o Ree55578 AL 'SIR a3 GEE [E00 4 RuieRR 00060 b B AERiale, AGIAKS
V509A nut ant can bg differentiated fromthe endogenous version by the
absence B¥tatgn sie @nd themsessaesrofiaRsi Y, sifg neshtheiGod2Y npitatiomsiies Mt at i on
Preparati on of a non-endogenous version of the human TSHR receptor was al so
acconpl i shed The vereandaggneusDBIS@ NUPERE omere sthen SHEQncB] NOd: @@8dérbvednaed ei ¢
acid sequence, and SEQ ID.NO :399 for amno acid sequence). Mitagenesis
was per fverified nusicitgaddiakCharige acii dequédicee afechistddlimaRN@TbHmpiing SbEqleagsene)
according to the manufacturer. The PCR sense nutagenesis prinmer used had
t he fol lyqu hishatAEFCAGETA W T - 3'

(SEQ | D.L%%i.ﬂzﬁggg %ggg)etthlh a;er%\iti sense ’prisrrer ad the i%o |'owm ng sequence:

5' - TTGECAATTTTGGTACCTTTGI CCCCTGGGT - 3%? .1 D.NO.:397). 61 WO 01/77172
PCT/ US01/ 11098 The endogenous TSHR c s used as a tenplate. This D619G

Mt ant AR ated GPCR Nucleic Aci ino Aci
ucleic Acid Sequence Amino Acid Sequence
Listing Listing

SHT-1A SEQ.ID.NO.:424 SEQ.ID.NO.:425
5\11;;—3 Ilé SEQ.ID.NO.:426 SEQ.ID.NO.:427
52"11‘-3111% SEQ.ID.NO.:428 SEQ.ID.NO.:429
sTégoﬁs SEQ.ID.NO.:430 SEQ.ID.NO.:431
%19“2111% SEQID.NO.:432 SEQID.NO.:433
5;11?—2B SEQ.ID.NO.:434 SEQ.ID.NO.:435
i\I{z’E}E SEQ.ID.NO.:436 SEQ.ID.NO.:437
5§IT—4B SEQ.ID.NO.:438 SEQ.ID.NO.:439
i—isz?jé SEQ.ID.NO.:440 SEQ.ID.NO.:441
1}3[2'15‘-84112 SEQ.ID.NO.:442 SEQ.ID.NO.:443
1}1215“-842 SEQ.ID.NO.:444 SEQ.ID.NO.:445
S}\Hi;ii SEQ.ID.NO.:446 SEQ.ID.NO.:447
5H2’31f1*-16< SEQ.ID.NO.:448 SEQ.ID.NO.:449
§12-16'17—1§ SEQ.ID.NO.:450 SEQ.ID.NO.:451
A326K
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differentiated fromthe endogenous version by the presence of a Kpnl

near the nutation
ver si on eafovherimunman TSHR was acconpl i shed by

nucl ei ¢ aci d sequence,
Mut agenesi s was perforned usi ng Qui kChange

(see,

SEQ I D. NO. : 402 for
am no aci d sequence).

site.

and SEQ ID.NO. :403 f

site

C. A6231 Mutation Preparation of a non-endogenous
creati ng anCHRE3@111mst ati on

or

Site-Directed Mutagenesis Kit (Stratagene) according to the manufacturer.

The PCR sense AVBR&genesi s pri nerSEGEANGas t he f[ol T owWSBEQISEQEBRACE:
5' - AAAGATACCAAAATITAT CAAGAGGATGECTGT- 3" (SEQ I D. NO.: 400) and the antijsense
primer [had t he AV8RIBwi ng sequenceSEQBNQEHGCCATCCTCT TGRUAAND.APGGIATC[TT- 3
(SEQ. | D_NO _: 401Y280%he endoonnous TSHR cDNA was uUsed as a tenplate. This
A6231 futant caf)Y¥Re differentiat e%FQP‘I‘B?r‘f‘i%e endogeno@@Q@NQiiﬁﬁ by the
absence__gf_a_gg_ Ksi r the putation si D__A623K Mit ation
Preparation of n- endogehous vEHEPIIP-81 the Human f@ﬂ@”@éﬁé}%t or was al so
acconplH-shed—bys6reat-rg—a—P623K—mi-atd Phe \gee, SEQD-_NQ AﬂR for nucleic
acid sequence, Tag SEQ | D. NO. : 40 mNOeJlFtn no aci|d seq&eﬂ(l,%yo Mt agenesi s
was performed ugpggy Qo kEhange °SE(?D)‘N Hted—tageng tag agene)
accordiing to thegmnufacturer. The - PCR’ sense mjt agenesr's primer used had
the fol[l'oOWi Ng Segience: 5 - | AAAGIR TAAGPRAGRCATES b Ges o
(SEQ I'D. NO. : 404F376mnd t he anti sense prl mer had tlhe fol | ow ng sequence: 5'-
CACAGCCATCCTCIT " GRTAATTTTGGTATCT TSEQ P NQ S8 T D. NO. T 20SEQ.ID.NG 48 01/ 77172
PCT/ USQ1/ 11098 THéKendogenous TSHR cDNA was used as a tenplate. This|A623K
mut ant [can be d¥HIf erenti at ed fr oPEQIDNG®AGRoOgenoUs ver SEQIDNY..46he absénce of
a BstXl|_site neAt*2Khe nutation site. E. C672Y Nutation Preparation of a
non- endogenous \Fé??sl on of the hunBiRPR*Mecept gr was SERIBNOaGEonpl i $hed by
creating—a C672¥2%kt ation (see, SEQ 1D NO :410 flor nucleic acid sequence,
and SEQ | D NO %2% for amnb aci SSEXDNNED) . MitlageneSEQ RS- Aér f or med
usi ng HuH .\wu.. -e-Di-rected “%&Ws—m_t_ S o)A g to
t he manuf act ur 95238 he R e
CCR5 SEQ.ID.NO.:476 SEQ.ID.NO.:477
V234K
CCRS SEQ.ID.NO.:478 SEQ.ID.NO.:479
237K
CCR9 SEQ.ID.NO.:480 SEQ.ID.NO.:481
L253K
CRFR1 SEQ.ID.NO.:482 SEQ.ID.NO.:483
T316P
CXCR4 SEQ.ID.NO.:484 SEQ.ID.NO.:485
L238K
Dopamine D1 SEQ.ID.NO.:486 SEQ.ID.NO.:487
L271K
Dopamine D2 SEQ.ID.NO.:488 SEQ.ID.NO.:489
T372K
Dopamine D3 SEQ.ID.NO.:490 SEQ.ID.NO.:491
T328K
Dopamine D5 SEQ.ID.NO.:492 SEQ.ID.NO.:493
L295K
ETA SEQ.ID.NO.:4%4 SEQ.ID.NO.:495
A305K
ETB SEQ.ID.NO.:496 SEQ.ID.NO.:497
A322K
FPR1 SEQ.ID.NO.:498 SEQ.ID.NO.:499
L240K
FPRLI SEQ.ID.NO.:500 SEQ.ID.NO.:501
. L240K
GALRI SEQ.ID.NO.:502 SEQ.ID.NO.:503
A246K
GALR2 SEQ.ID.NO.:504 SEQ.ID.NO.:505
T235K

66



PCR sense nut agenesis prinmer used had the foll ow ng sequence:

5|

- CTATCCACTTAACTCGTACGCCAATCCATTCCTC- 3'

(SEQ I D. NO

anti sensav@pi/marz had the foll owi ng sequence:

5|

TSHR cDNA was used as a tenpl ate.
fromthe endogenous version by the presence of a BsiW site near the

- GAGGAATGGATTGGCGTACGAGT TAAGTGGATAG: 3

(SEQ I D. NO. : 409) .
This C672Y nutant can be

- 408)

and t he
PCT/US01/11098
The endogenous
di fferenti ated

nutati oh site. KBIPD6I9E A6Z3K MITSERIONORs@par at ifon SEO IR0 ¢ s
versi on| of the Higg#ih TSHR relceptor was al so acconplished by creating|a
D619G AB23K nmut el (see, SEQ | D.INQIDAD434er nuclei ¢ asE@Ds@gwence, and
SEQ I D. : 415 3f Beletigmi no acild sequence). Mit agenesis was perfornmed us|ng
Qui kChange Site-®Fkect ed MitlagenesEQIRNO-{08t r at agene) SEQBIND.39t 0 t he
manuf acturer. ThE24CR sensd mut agenesis priner ysed had the follow np
sequence: Y52 (FRESIoR GGTACCAAAATTAAGAAGAGRATGGCTGTG 3' (SEQ. [ D
. NO. : 412)—and—t Dntisense pri foII( i :
5' - CACAGCCAT TTTTGGTA %%@q%? Woihi3). B3 o
01/ 7717p PCT/ USYEL %1008 The |non-e D619G Saak of  TSHR
cDNA wap used assagsy enpl ate.| Thi s gghX 23K m 6o 861 ferenti at ed
fromthe endogeneatg, version |by thegEQrIgg@ngg of & B IEND88f t he D619G
mut ati on site amwbeabsence of| a BstskhisiNoesmear the AG2g8kommib.ati on site. G
V509A/ G672Y Mut avdeeh Prepar ati on cEQap.Nom7endogemnous VeEGIDMO.afs t he human
TSHR receptor wag6dl so acconpl i sHEQIBNOcI7@at i ng|a V509¥Q.TEN@¥79ut at i pn
(see, SEQ ID. NOE%I8 for nucleic &8RdDNOeflence, |and SEE@-HD.J(N@BS 419 fopr
am no a en Mit agenesi s Ska4D; é’ rrred Uisi ng MdXHaRge
Site-Di nesis Kilt (Str MNaccordi ng T§E HENKERLf act uf er .
The V5 agenesi s pr| nESiEQ] 318 ﬂﬁd t he foI | oF QP Negllence:
5' - CAAGECAGHFAT FATACCCHGACESH ( . Y
anti sense primer t he fol|l owi ng gg[aﬁghc :
5' - GAGGAATEEAT '%iﬁe@eﬁ' FAAGTEEAEN D Ro ApE e PN 443 DNo 315
: T386K
M3 SEQ.ID.NO.:516 SEQ.ID.NO.:517
A490K
M4 SEQID.NO.:518 SEQ.ID.NO.:519
T399K
M5 SEQ.ID.NO.:520 SEQ.ID.NO.:521
A441K
MC3 SEQID.NO.:522 SEQ.ID.NO.:523
A241K
NKIR SEQID.NO.:524 SEQ.ID.NO.:525
V247K
NK2R SEQ.ID.NO.:526 SEQ.ID.NO.:527
V249K
NK3R SEQ.ID.NO.:528 SEQ.ID.NO.:529
V298K
NMBR SEQ.IDNO.:530 SEQ.ID.NO.:531
A265K
NPY5 SEQID.NO.:532 SEQ.ID.NO.:533
A297K
NTSRI SEQID.NO.:534 SEQ.ID.NO.:535
V302K
NTSR2 SEQID.NO.:536 SEQ.ID.NO.:537
V269K
OPRD SEQ.ID.NO.:538 SEQ.ID.NO.:539
T260K
OPRL1 SEQID.NO.:540 SEQ.ID.NO.:541
T262K
OPRK SEQID.NO.:542 SEQ.ID.NO.:543
T273K "
OPRM SEQ.ID.NO.:544 SEQ.ID.NO.:545
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The endogenous TSHR cDNA was used as a tenpl ate.
differentiated fromthe endogenous version by the absence of an

can be
Accl

si t aveenr7ithe V509A nutation site and presence of

This V509A/ C672Y nut

arPBpIU¥I1/a48e

ant

near

the C672Y nutation site. H V509A/ A623K/ C672Y Miutati on Preparation of a
non- endogenous version of the human TSHR receptor was al so acconplished by
creating a V509A/ A623K/ C672Y nutation (see, SEQ ID.NO :422 for nucleic
aci d seguence, aneikSEQ I'D. NQ.: 423 for am no acCi d[Sequence). NUT agenesj s was
per fornmed usi ngORKRMIKChange Sit e- DISEQab&0.:MEt agenési s KsEQ.IDStw aiagene)
according to thd28anuf acturler. The A623K sense Irut agenesi s prinmer used had
the fol] owi ng se@&nce: 5' - AAAGATAERAANATFAAGAAGAGGAT ST BN . 349
(SEQ. | DLNQO - 420)F684 WO 01/ 77172 PCT/ USQ1/11098 |and the A623K antisense
primer had the f%¥ wi ng sequenceSEQﬁDP@M@%MX]:NTCCTCTT@*EKN*T$$GGTATCTTT-3
(SEQ | D dogenous V509A/ C672Y  mut ant.versi on of TSHR
CDNA was used a Ags enpl at e. Th| SSE9§B§TQ/§§%23K/ C672Y ntEARNRER be
di f f er eptiated f'P'““. the—end geROUSTREE S U554.,, the a.,snnPfD of ﬂn Accl] site
near the V509A qgfgglon site, abseng Bst Xl | near Fﬁ% A%% mut af i on
site an s+vv—$§iﬁ5g@@§—f+ﬁr%3ﬁ%HLﬂy%zﬁﬁQ§—§r%e——¢he
non- endogenous hysan GPCRs were then seqijer61ced and the ri veé and
verifi ed nuct el ggrgdd and ani Mo aGed ISROUSHCES ar € {1 SEERIHND 55E
acconpanyi ng "Sagesxnce List|ling" appendix to thi$ patent docunent, as
sumariged 1 n Te@EEPAG bel ow.| Tabl sEQIMNDaieed GPCR NUCI SE@IDAGD.B6ISEquence
Ami no Acid Sequéi&K Listing Listing B5HT-1A SEQ/ID. NO :424 SEQ I D. NQ : 425
V343K 5HT- 1B SE®IHBL NO. : 426 |SEQ | BENO).NG25%62 T313K 5HT- 3.BE@.58. NO. : 428
SEQ I D. - 429 TRPOK 5HT-1E SEQ 1 D. NO : 430 SEQ ID. NO : 431
PTHR2 SEQ.ID.NO.:564 SEQ.ID.NO.:565
T365P
SCTR SEQ.ID.NO.:566 SEQ.ID.NO.:567
T344P
SST1 SEQ.ID.NO.:568 SEQ.ID.NO.:569
T290K
SST2 SEQ.ID.NO.:570 SEQ.ID.NO.:571
T255K
SST3 SEQ.ID.NO.:572 SEQ.ID.NO.:573
T256K
SST4 SEQ.ID.NO.:574 SEQ.ID.NO.:575
T258K
SST5 SEQ.ID.NO.:576 SEQ.ID.NO.:577
T247K
TSHR
V509A SEQ.ID.NO.:394 SEQ.ID.NO.:395
D619G SEQ.ID.NO.:398 SEQ.ID.NO.:399
A6231 SEQ.ID.NO.:402 SEQ.ID.NO.:403
A623K SEQ.ID.NO.:406 SEQ.ID.NO.:407
C672Y SEQ.ID.NO.:410 SEQ.ID.NO.:411
D619G/A623K SEQ.ID.NO.:414 SEQ.ID.NO.:415
V509A/C672Y SEQ.ID.NO.:418 SEQ.ID.NO.:419
V509A/A623K/C672Y SEQ.ID.NO.:422 SEQ.ID.NO.:423
VIPR SEQ.ID.NO.:578 SEQ.ID.NO.:579
T343P
VIPR2 SEQ.ID.NO.:580 SEQ.ID.NO.:581
T330P
Assessment of constitutive activity of the non-endogenous versions of the known

GPCRs can then be accomplished.

Example 3
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A290K SHT-1F SEQ I D. NO.: 432 SEQ I D. NO. : 433 A292K 5HT-2B SEQ I D. NO. : 434
SEQ I D. NO. : 435 S323K 5SHT-4A SEQ I D. NO. : 436 SEQ | D. NO. : 437 A258K 5HT-4B
SEQ | D. N&vo488718EQ. | D. NO. : 439 A258K 5HT-4C SEQ | D. NO. : 44PCBEQIIN0. : 441
A258K SHT-4D SEQ I D. NO. : 442 SEQ I D. NO. : 443 A258K 5HT-4E SEQ | D. NO. : 444
SEQ I D. NO. : 445 A258K 5HT-5A SEQ ] D. NO. : 446 SEQ I D. NO. : 447 A284K 5HT-6
SEQ I D. NO. : 448 SEQ I D. NO.: 449 S267K 5SHT-7 SEQ I D. NO. : 450 SEQ I D. NO : 451
A326K 65RVCEPIGREXFRESREIN USO1/ 11098 AVPRI A SEQ I D. NO. : 452 SEQ | D. NO. : 453
V290K AVPRI B SEQ I D. NO. : 454 SEQ I D. NO. : 455 V280K AVPR2 SEQ I D. NO. : 456

SEQ I D. NO. : 45&1th¥?g?10¥v% 0P| dre MehitaffeGo TRtk @oﬂ\@e:eﬁﬁ%ssiéggpﬁoteins, it is

most preferred that mammalian cells be utilized. The primary reason for this is predicated upon
practicalities, i.e., utilization of, e.g., yeast cells for the expression of a GPCR, while possible,
introduces into the protocol a non-mammalian cell which may not (indeed, in the case of yeast,
does not) include the receptor-coupling, genetic-mechanism and secretary pathways that have
evolved for mammalian systems — thus, results obtained in non-mammalian cells, while of
potential use, are not as preferred as that obtained from mammalian cells. Of the mammalian
cells, COS-7, Hek-293 and Hek-293T cells are particularly preferred, although the specific
mammalian cell utilized can be predicated upon the particular needs of the artisan. The
following approach was used for the indicated receptors, and can also be applied with respect to
other receptors disclosed herein.

On day one, 2X10* Hek-293T cells well were plated out. On day two, two reaction
tubes were prepared (the proportions to follow: for each tube are per plate): tube A was prepared
by mixing 20ug DNA (e.g., pPCMV vector; pCMV vector with receptor cDNA, etc.) in 1.2ml
serum free DMEM (Irvine Scientific, Irvine, CA); tube B was prepared by mixing 120ul
lipofectamine (Gibco BRL) in 1.2ml serum free DMEM. Tubes A and B were admixed by
inversions (several times), followed by incubation at room temperature for 30-45min. The
admixture is referred to as the “transfection mixture”. Plated Hek-293T cells were washed with
1XPBS, followed by addition of 10ml serum free DMEM. 2.4ml of the transfection mixture
were added to the cells, followed by incubation for 4hrs at 37°C/5% CO,. The transfection

mixture was removed by aspiration, followed by the addition of 25ml of DMEM/10% Fetal
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BDKR1 SEQ I D. NO. : 460 SEQ. | D. NO : 461 T249K BDKR2 SEQ. | D. NO : 462

SEQ I D. NO. : 463 T269K C3a SEQ I D. NO.: 464 SEQ I D. NO : 465 F376K C5a

SEQ | D. N&vo466718EQ. | D. NO. : 467 L241K CB1 SEQ | D. NO. : 468 SBECY/UBN1INMN98469
A342K CB2 SEQ ID.NO :470 SEQ ID. NO. : 471 A244K CCR2b SEQ I D. NO. : 472
SEQ ID.NO. : 473 V242K CCR3 SEQ I D.NO : 474 SEQ I D.NO. : 475 1238K CCR5
SEQ I D.NO. : 476 SEQ I D.NO. :477 V234K CCR8 SEQ I D. NO.: 478 SEQ | D. NO. : 479

1237K CERirfBESRrinid. NOell¢ 8rSEQubdedNat 348Y5%:LCO3K AREROISERULRIND cet82vere
SEQ I D. NO.: 483 T316P CXCR4 SEQ ID.NO : 484 SEQ ID.NO : 485 L23 8K Dopani ne

D SEQ |hgnyyg 87 L271K Dopam ne D2 SEQ I D. NO. : 488
SEQ I D. NO 45%%{?& @%@d& i ?%é D3 SEQ I D. NO : 490 SEQ I D. NO : 491

Example 4
ASSAYS FOR DETERMINATION OF CONSTITUTIVE ACTIVITY
OF NON-ENDOGENOUS GPCRs

A variety of approaches are available for assessment of constitutive activity of the non-
endogenous versions of known GPCRs. The following are illustrative; those of ordinary skill in
the art are credited with the ability to determine those techniques that are preferentially
beneficial for the needs of the artisan.

1. Membrane Binding Assays: [*°S] GTPyS Assay

When a G protein-coupled receptor is in its active state, either as a result of ligand
binding or constitutive activation, the receptor couples to a G protein and stimulates the release
of GDP and subsequent binding of GTP to the G protein. The alpha subunit of the G protein-
receptor complex acts as a GTPase and slowly hydrolyzes the GTP to GDP, at which point the
receptor normally is deactivated. Constitutively activated receptors continue to exchange GDP
for GTP. The non-hydrolyzable GTP analog, [3SS]GTPyS, can be utilized to demonstrate

enhanced binding of [*°S]JGTPYS to membranes expressing constitutively activated receptors.

The advantage of using [*>S]GTPyS binding to measure constitutive activation is that: (a) it is
generically applicable to all G protein-coupled receptors; (b) it is proximal at the membrane
surface making it less likely to pick-up molecules which affect the intracellular cascade.

The assay utilizes the ability of G protein coupled receptors to stimulate [*°S]GTPyS
binding to membranes expressing the relevant receptors. The assay can, therefore, be used in the

direct identification method to screen candidate compounds to known, and constitutively
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T328K Dopam ne D5 SEQ I D. NO. : 492 SEQ I D. NO :493 L295K ETA SEQ | D. NO. : 494
SEQ I D. NO. : 495 A305K ETB SEQ I D. NO. : 496 SEQ I D. NO. : 497 A322K FPR1

SEQ | D. Novo498718EQ. | D. NO. : 499 L240K FPRL1 SEQ | D. NO. : 500PpSEQSM1DING. : 501
L240K GALR1 SEQ I D. NO :502 SEQ I D. NO.: 503 A246K GALR2 SEQ I D. NO. : 504
SEQ I D. NO : 505 T235K 66 WO 01/77172 PCT/US01/11098 G P SEQ I D. NO : 506
SEQ I D. NO. : 507 T343P nGluRl1 SEQ I D. NO. : 346 SEQ I D.NO :347 3' Deletion

GPRS SE@iBtddOq HaBeiSEQupled Necepbe TR 24d6y G3Rgshefial &1 KaowpplstidiCib Qfiug
SLC-1) T255K SEQ I D.NO : 350 SEQ I D. NO : 351 T255K/ T257R SEQ I D. NO. : 354

258 D NS5 ats%%GF)%)&ﬁ?)%g%lég,g & ?LIEOSE?CSS?DSEB 366 SE?C’Q??D. NOL 367 V269C

SEQ 1 D. NQ. : 37[%6%@]@?1’%02&%7 tan be incubated in 20 mM HEPES and between 1 and about
20mM MgCl, (this amount can be adjusted for optimization of results, although 20mM is
preferred) pH 7.4, binding buffer with between about 0.3 and about 1.2 nM [**S]GTPyS (this
amount can be adjusted for optimization of results, although 1.2 is preferred) and 12.5 to 75 pg
membrane protein (e.g, COS-7 cells expressing the receptor; this amount can be adjusted for
optimization, although 75pg is preferred) and 1 pM GDP (this amount can be changed fc;r
optimization) for 1 hour. Wheatgerm agglutinin beads (25 pl; Amersham) should then be added
and the mixture incubated for another 30 minutes at room temperature. The tubes are then
centrifuged at 1500 x g for 5 minutes at room temperature and then counted in a scintillation

counter.

A lesé costly but equally applicable alternative has been identified which also meets the
needs of large scale screening. Flash plates™ and Wallac™ scintistrips may be utilized to
format a high throughput [*>S]GTPyS binding assay. Furthermore, using this technique, the
assay can be utilized for known GPCRs to simultaneously monitor tritiated ligand binding to the
receptor at the same time as monitoring the efficacy via [*>S]GTPyS binding. This is possible
because the Wallac beta counter can switch energy windows to look at both tritium and *>S-
labeled probes. This assay may also be used to detect other types of membrane activation events
resulting in receptor activation. For example, the assay may be used to monitor 2P
phosphorylation of a variety of receptors (both G protein coupled and tyrosine kinase receptors).
When the membranes are centrifuged to the bottom of the well, the bound [* 5S]GTPyS or the

P-phosphorylated receptor will activate the scintillant which is coated of the wells. Scinti®
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W269F SEQ I D. NO. : 374 SEQ I D. NO : 375 W269L SEQ I D. NO. : 378 SEQ I D. NO. : 379
F2651 SEQ I D. NO. : 382 SEQ I D. NO :383 1261Q SEQ ID.NO. :386 SEQ ID.NO :387 D
140N SEQW®oNO17890 SEQ I D. NO. : 391 GRPR SEQ | D. NO. : 510 SECY/UBn1NMN98511
A263K M SEQ I D. NO. : 512 SEQ I D. NO :513 A364K M2 SEQ I D. NO : 514

SEQ I D. NO. : 515 T386K M3 SEQ I D. NO :516 SEQ I D. NO. : 517 A490K M4

SEQ I D. NO. : 518 SEQ I D. NO. : 519 T399K Mb SEQ I D. NO. : 520 SEQ | D. NO. : 521

A441K MBrifEQMalad)Mavb 22ebhedd 0. dddhorsR@e tHi2 piikcipie] B 2EQOR). thOash2dilso has
SEQ ID. NO :525 V247K NK2R SEQ I D. NO. : 526 SEQ I D.NO.:527 V249K NK3R

S0, S, D WO SE ) O PFAR 090
SEQ I D. '\Qanée%? whit? W& radiolabeled bound ligand is centrifuged to the bottom of the well, the
scintistrip label comes into proximity with the radiolabeled ligand resulting in activation and
detection.
2. Membrane-Based cAMP
A Flash Plate™ Adenylyl Cyclase kit (New England Nuclear; Cat. No. SMP004A)
designed for cell-based assays can be modified for use with crude plasma membranes. The
Flash Plate wells contain a scintillant coating which also contains a specific antibody
recognizing cAMP. The cAMP generated in the wells was quantitated by a direct competition
for binding of radioactive cAMP tracer to the cAMP antibody. The following serves as a brief
protocol for the measurement of changes in cAMP levels in membranes that express the
receptors.
Transfected cells are harvested approximately three days after transfection. Membranes
were prepared by homogenization of suspended cells in buffer containing 20mM HEPES, pH
7.4 and 10mM MgCl,. Homogenization is performed on ice using a Brinkman Polytron™ for
approximately 10 seconds. The resulting homogenate is centrifuged at 49,000 X g for 15
minutes at 4°C. The resulting pellet is then resuspended in buffer cohtaining 20mM HEPES, pH
7.4 and 0.1 mM EDTA, homogenized for 10 seconds, followed by centrifugation at 49,000 X g
for 15 minutes at 4°C. The resulting pellet can be stored at -80°C until utilized. On the day of
measurement, the membrane pellet is slowly thawed at room temperature, resuspended in buffer

containing 20mM HEPES, pH 7.4 and 10mM MgCL, (these amounts can be optimized,

72



NTSR2 SEQ I D. NO. : 536 SEQ | D. NO. : 537 V269K OPRD SEQ I D. NO. : 538

SEQ I D. NO. : 539 T260K OPRL1 SEQ I D. NO. :540 SEQ I D. NO : 541 T262K OPRK

SEQ | D. Novo $#2718EQ. | D. NO. : 543 T273K OPRM SEQ | D. NO. : 544 BEQUBOD/N®S: 545 67
WO 01/ 77172 PCT/USOL/ 11098 T281K OPRMLA SEQ I D. NO. : 546 SEQ I D. NO. : 547
T281K OX1R SEQ I D. NO.: 548 SEQ I D. NO : 549 F367K OX2R SEQ I D. NO. : 550

SEQ I D. NO. : 551 A297K PACAP SEQ. I D. NO. : 552 SEQ I D. NO : 553 T355K PAF

SEQ | D. NBhoodi¥ tHeEQulues Neded Sebein L2d WefBIaE) ERL yRRQ.2 BaNGoiokd cShcntrRidNCor 557
V296K PCGE EP2 SEQ I D. NO : 558 SEQ I D. NO : 559 L263K P EP4 SEQ I D. NO. : 560

55212 M (LR L 50 S ARG 509 Tl 7T
cAMP standards and Detection Buffer (comprising 2 uCi of tracer [l cAMP (100 pl)]
to 11 ml Detection Buffer) are prepared and maintained in accordance with the manufacturer’s
instructions. Assay Buffer is prepared fresh for screening and contained 20mM HEPES, pH 7.4,
10mM MgCl,, 20mM (Sigma), 0.1 units/ml creatine phosphokinase (Sigma), 50 uM GTP
(Sigma), and 0.2 mM ATP (Sigma); Assay Buffer can be stored on ice until utilized. The assay
is initiated by the addition of 50uL of assay buffer followed by addition of 50 uL of membrane
suspension to the NEN Flash Plate. The resultant assay mixture is incubated for 60 minutes at
room temperature followed by addition of 100 pL of detection buffer. Plates are then incubated
an additional 2-4 hours followed by counting in a Wallac MicroBeta™ scintillation counter.
Values of cAMP/well are extrapolated from a standard cAMP curve that is contained within
each assay plate.
3. Cell-Based cAMP for Gi boupled Target GPCRs
TSHR is a Gs coupled GPCR that causes the accumulation of cAMP upon activation.
TSHR was constitutively activated by mutating amino acid residue 623 (i.e, changing an
alanine residue to an isoleucine residue). See, SEQ.ID.NO.:402 for nucleic acid sequence and
SEQ.ID.NO.:403 for deduced amino acid sequence. A Gi coupled receptor is expected to inhibit
adenylyl cyclase, and, therefore, decrease the level of cAMP production, which can make
assessment of CAMP levels challenging. An effective technique for measuring the decrease in
production of cAMP as an indication of constitutive activation of a Gi coupled receptor can be
accomplished by co-transfecting, most preferably, non-endogenous, constitutively activated

TSHR (TSHR-A623I) (or an endogenous, constitutively active Gs coupled receptor) as a “signal
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T365P SCTR SEQ I D. NO. : 566 SEQ. I D. NO : 567 T344P SST1 SEQ I D. NO. : 568

SEQ I D. NO. : 569 T290K SST2 SEQ I D. NO : 570 SEQ I D. NO.: 571 T255K SST3

SEQ | D. N&vo 8¥72718EQ. | D. NO. : 573 T256K SST4 SEQ | D. NO. : 574 BEQUBOD/N®S: 575
T258K SST5 SEQ I D. NO. : 576 SEQ I D. NO : 577 T247K TSHR V509A SEQ I D. NO. : 394
SEQ ID.NO. : 395 D619G SEQ I D. NO. : 398 SEQ I D. NO. : 399 A6231 SEQ I D. NO. : 402
SEQ I D. NO. : 403 A623K SEQ I D. NO.: 406 SEQ I D. NO.: 407 C672Y SEQ | D. NO. : 410

SEQ. | D. N@hard#i’ el ® Gi AARSK2SEGPCR NRlch 44 GPREA tb Rsthilish A 1aselive QA SOIRMP.

SEQ I D. NO : 418 SEQ I D. NO : 419 V509A/ A623K/ C672Y SEQ I D. NO. : 422

SEQ 1 b NG o g HE Ak 4Siom IR oGl bondich, ekt s it endogenons
t he non

Exanpl e

-Vgﬁgg&&%ﬁ%%g%g@’%%ﬁ%g%%eaf%%\é@Wl th%%slgfga in}aplgerr], ;gl i?i%%ﬁgﬁqlaite%ﬁfd'

that can be used for screening. We utilized such approach to effectively generate a signal when

a cCAMP assay is used; this approach is preferably used in the direct identification of candidate
compounds against Gi coupled receptors. It is noted that for a Gi coupled GPCR, when this
approach is used, an inverse agonist of the target GPCR will increase the cAMP signal and an
agonist will decrease the cAMP signal.

On day one, 2X10* Hek-293 and Hek-293T cells/well were plated out. On day two, two
reaction tubes were prepared (the proportions to follow for each tube are per plate): tube A was
prepared by mixing 2ng DNA of each receptor transfected into the mammalian cells, for a total
of 4ug DNA (e.g., pPCMV vector; pCMV vector with mutated THSR (TSHR-A6231); TSHR-
A623T and GPR24, etc.) in 1.2ml serum free DMEM (Irvine Scientific, Irvine, CA); tube B was
prepared by mixing 120pl lipofectamine (Gibco BRL) in 1.2ml serum free DMEM. Tubes A
and B were then admixed by inversion (several times), followed by incubation at room
temperature for 30-45min. The admixture is referred to as the “transfection mixture”. Plated
Hek-293 cells were washed with 1XPBS, followed by addition of 10ml serum free DMEM.
2.4ml of the transfection mixture was then added to the cells, followed by incubation for 4hrs at
37°C/5% CO,. The transfection mixture was then removed by aspiration, followed by the
addition of 25ml of DMEM/10% Fetal Bovine Serum. Cells were then incubated at 37°C/5%
CO,. After 24hr incubation, cells were then harvested and utilized for analysis.

A Flash Plate™ Adenylyl Cyclase kit (New England Nuclear; Cat. No. SMP004A)

designed for cell-based assays can be modified for use with crude plasma membranes. The Flash
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RECEPTOR EXPRESSI ON Al t hough a variety of cells are available to the art
for the expression of proteins, it is nost preferred that mammalian cells
be utili »0o1/The2z primary reason for this is predi cated uppP@T/US01/11098
practicalities, i.e., utilization of, e.g., yeast cells for the expression
of a GPCR, while possible, introduces into the protocol a non-mammalian
cell which may not (indeed, in the case of yeast, does not) include the
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aspiration, followed by the addition of 25ml of DMEM 10% Fetal 69 WO
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After 72hr incubation, cells were harvested and utilized for analysis.
Exanpl e appegsaty SveloReDE BN NaTGuONSIOHpIGENS TITIRTdIE WaT| Hell YeouDked using a
NON- ENDOGENQUS GPCRs A vari ety of approaches are avail able for assessnent
of consthetotjtometes thd/ additicaial PBS iswaided Ragep apsropedts h@iBber@ff cKRqwith GRS -
The followng are illustrative; those of ordinary skill in

concentration of about 50 pl/well).

cAMP standards and Detection Buffer (comprising 1 pnCi of tracer ['*’I cAMP (50 pl] to
11 ml Detection Buffer) was prepared and maintained in accordance with the manufacturer’s
instructions. Assay Buffer should be prepared fresh for scrc;ening and contained 50pL of
Stimulation Buffer, 3uL of test compound (12uM final assay concentration) and 50 pL cells,
Assay Buffer can be stored on ice until utilized. The assay can be initiated by addition of 50pL
of cAMP standards to appropriate wells followed by addition of 50 pL of PBSA to wells H-11
and H12. Fifty uL of Stimulation Buffer was added to all wells. Selected compounds (e.g.,
TSH, 100nM MCH, MCH/TSH) were added to appropriate wells using a pin tool capable of
dispensing 3 pL of compound solution, with a final assay concentration of 12uM test compound

and 100 pL total assay volume. The cells were then added to the wells and incubated for 60 min
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the art are credited with the ability to determ ne those techni ques that
are preferentially beneficial for the needs of the artisan. 1. Menbrane
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data generated for Figure 1, 24-IC3-SST2 and 1261Q are most preferred non—endogenous
versions of GPR24 when used in a TSHR (constitutively activated co-transfection approach
using a cAMP assay.

Figure 2 evidences about a 60% decrease in cAMP production of cells co-transfected
with TSHR-A623I (in the presence of TSH) and non-endogenous, constitutively activated GPRS
(V224K”) (23.5 pmole cAMP/well) compared to TSHR-A6231 with endogenous GPR5
(“GPRS wt”) (58.79 pmol cAMP/well). About a 78% and about a 45% decrease in production
of cAMP was evidenced when comparing TSHR-A6231 co-transfected with “V225K” and
TSHR-A6231 co-transfected with “GPR5 wt” against pCMV co-transfected with TSHR-A6231

(106.75 pmol cAMP/well), respectively. As mentioned above, a decrease in cAMP production
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needs of |arge scale screening. Flash platesTM and Wal | acTM scinti strips
may be utilized to format a high throughput [35S] GTPyS bi ndi ng assay.
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denonstrate this principle. In addition, the assay also has utility for
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In a simlar manner, when the radiol abel ed bound ligand is centrifuged to
t he bot t offthefargdieccaptol., the scintistrip |abel cones into proximty with
the radi ol abeled ligand resulting in activation and detection. 2.

Menmbr ane- Based. c AMReportbiaBhsed AdsgysM Adenyl yl Cycl ase kit (New Engl and

Nucl ear; Cat. No. SMP004A) designed for cell-based assays can be nodified

for use with crudeqpl aswqpmgﬁﬁg%g&g(&gg@a]pglltéqitleec%é@ contain a

scintillant coating which also c specific ant recogni zi ng

CAVP. The cAMR gener at iin,the wells was quaptjtated by a direct . |
conpetition fd etﬁp{tﬁ% ﬁ%e%?}srs %%ﬂ’i@?@e@ﬂ%ﬁ% ¢ ?@P%/%ngaa%&q%@ay.
The followi ng serves as a brief protocol for the neasurenent of changes in
CAVP | ev@F?fibRﬁ% 18 afiyeted ipr & s4MPrdependentpmannst. TA Rpsildeteest” (REB are

harvested approxi mately three days after transfection. Menbranes were
pr epar edtrims-Repronigen iSyateio iStodtagms p €hathboguee# | 21 90h0)budif eilicahtaiassayg fR0 @
HEPES, pH 7.4 and 10nM Mgd 2. Honobgeni zation is perfornmed on ice using a

Br i nkmancdepledt 4ctinitivid 293 oAPIBTOXIRRICRILY adlraRfafdSvithlihe plasild édspdieragnat e
is centrifuged at 49,000 X g for 15 mnutes at 4C. The resulting pellet is

hompgen: Saa o B0 econdee POHl sas R saF e sfadfafoy,ds B
receptor using a Mammalian Transfection Kit (Stratagene, Catalogue #200285) according to
the manufacturer’s instructions. Briefly, 400 ng pFR-Luc (luciferase reporter plasmid
containing Gal4 recognition sequences), 40 ng pFA2-CREB (Gal4-CREB fusion protein
containing the Gal4 DNA-binding domain), 80 ng pCMV-receptor expression plasmid
(comprising the receptor) and 20 ng CMV-SEAP (secreted alkaline phosphatase expression
plasmid; alkaline phosphatase activity is measured in the media of transfected cells to control
for variations in transfection efficiency between samples) are combined in a calcium

phosphate precipitate per the Kit’s instructions. Half of the precipitate is equally distributed

over 3 wells in a 96-well plate, kept on the cells overnight, and replaced with fresh medium
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for 15 mnutes at 4C. The resulting pellet can be stored at -80C until
utilized. On the day of neasurenent, the nenbrane pellet is slowy thawed
at room twoapeTArUre, resuspended in buffer containing 20P&/HERAESPISPH 7. 4
and | OrM MgCL2 (t hese anounts can be optim zed, 72 WD 01/77172

PCT/ US01/ 11098 al t hough the values listed herein are preferred), to yield
a final protein concentration of 0.60ng/m (the resuspended nenbranes were
pl aced otheifclowinginhoruse) .ForhMRelgt(d8)dar dwr drckstded LtkitnsBedde cel{Caspfdatidng 2
jaCG of tracer [1251 CAMP (100 I)] to 11 m Detection Buffer) are prepared

and mai nil 264 ell Fo2 e GONEANRER LTIt he manufacturer's instructions. Assay
Buffer is prepared fresh for screening and contai ned 20mM HEPES, pH 7.4,

10mM MgCl2, 20mM (i gma j! i ti ne phosphoki nase (Signa), 50 M
R bR 4

GIP (Sigma), and 0.2 Buf fer can be stored on ice

until utilized,,T. ssay is initiated the additi.on of 50L of assa
buffer foll omgﬁ%gﬁéﬁmﬁ@i%ﬁp@edswnﬁ ‘ﬁ@ﬁﬁlﬁk‘?ﬁé‘ta E%Sﬂ)‘é(rﬁfi3o7ﬁ?94c_)°@(cﬁﬁé’e}\lml
Flash Plate. The resultant assay m xture is incubated for 60 minutes at
room t enfik FetHr @ali%@th%in&;Llﬁ@éﬁ@w Beagpop (BRby theefollowingm digukecandingl tat es
are then incubated an additional 2-4 hours followed by counting in a

Val | ac MuenwBetigT Mhsoichivnd. | AtDNA/Igod niigture is\fabpeesd 6fr cadivVBiwel tra@sfection as
extrapol ated froma standard cAMP curve that is contained within each

assay pl fi8ws .326(%%' df ﬁ@sﬁﬂg TSMWRn fl@buﬁ)f SRuN1&6rd Eﬁ? m%%itﬂgpgﬁf ﬁp@gﬁ;

coupl ed GPCR t hat "causes the accumnul ati on of cAVP upon acti vat

was const .t uti.vel i ed mut ating am. no, acid resjdue 623 (i.e.,
changi ng{@r*rllll Oﬁbj\/{f%h@aﬁlgél%h%OPélaﬁﬁlﬁN}éﬁﬁsh%edr %é#(g@@)o.f %%E(;R%é(ﬂclrﬁ’?@r: 402
for nucleic acid sequence and SEQ ID.NO :403 for deduced anm no acid
sequenceplagng (sedbefowdandeRigpreot forsa esppeseniation of arpoirtiint of thdeigdmill), Someasfe,
and, therefore, decrease the |evel of cAMP production, which can make
assessmepCMdf coApRsihg \watisganbad kerpion@r nbn-eaflé &by eeckgoh b GOA/IY aflofEasmdr i Ng
the decrease in production of cAMP as an indication of constitutive
activat i pihoObf @ GPRS ertﬁfe’é‘:?oﬁ %gal%ﬁﬁ@r(e@ﬁs REpcIRGAY rmwiﬁggegpby The 8XCRE-Luc

co-transfecting, nost preferably, non-endogenous, con utively activated

TSHR ( TSHR- A62 (;or_an_endogenous, constdd.utjvely acti.ve Gs coupl ed

recept or ‘ggﬁ%@erap%%‘fﬂé nat® Pf?%af?/%g%ff’?"?‘?‘i?‘é“g’é%‘{ﬁgdﬁ%‘%@g% P ghoamg; fﬁﬁ 3 G

| i nked target GPCR, such as GPR24, to establish a baseline |evel of cAW,.
somatostatin promoter (-71/+-51) at BglV-HindIII site in the pBgal-Basic Vector (Clontech).

Eight (8) copies of cAMP response element were obtained by PCR from an adenovirus
template AdpCF126CCRES (see, 7 Human Gene Therapy 1883 (1996)) and cloned into the
SRIF-B-gal vector at the Kpn-BglV site, resulting in the 8xCRE-B-gal reporter vector. The
8xCRE-Luc reporter plasmid was generated by replacing the beta-galactosidase gene in the
8xCRE-[3-gal reporter vector with the luciferase gene obtained from the pGL3-basic vector
(Promega) at the HindIII-BamHI site. Following 30 min. incubation at room temperature, the
DNA/lipid mixture was diluted with 400 pl of DMEM and 100pl of the diluted mixture was
added to each well. 100 pl of DMEM with 10% FCS were added to each well after a 4hr
incubation in a cell culture incubator. The following day the transfected cells were changed

with 200 pl/well of DMEM with 10% FCS. Eight (8) hours later, the wells were changed to
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Upon creating a non-endogenous version of the G coupled receptor, this
non- endogenous version of the target GPCR is then co-transfected with the
signal ewanvenyzand it is this material that can be useBCT@RoBNIBENI NQ.
We utilized such approach to effectively generate a signal when a cAW
assay is used; this approach is preferably used in the direct
identification of candidate conpounds against G coupled receptors. It is

not ed t hedo fibrwell 6F DMEM edth6hPhenohest, taites on@pRERaGth PBSUSQ6liferadt AdiMekse
agoni st of the target GPCR will increase the cAMP signal and an agoni St

w |l dec t i ; o X - ..apd. Hek-293T.

cel ls/ m*’gém%geraesn%fig[@gge%u@?%&?gggg it% %ﬁ@?\{g@ or%gégﬁ%ﬁgfg%zgac\}%ﬁé %ﬁ%‘ﬁ@ged
(the proportions to follow for each tube are per Iat.e%:_ tube A was

pr epar edipyuipgtugen gnsigictings and sepdnon éclélépdwqrelgﬁg seield l4tion candhlemipgseendean
cells, for a total of 4g DNA (e.g., pCW vector; pCW vector with nutated
THSR ( TSRt 2®/h)1ac)JSHR- A6231 and GPR24, etc.) in 1.2m serum free DVEM

(Irvine Scientific, Irvine, CA); tube B was prepared by m xing 120l

li pof ect ami nep{od3A BRrdsehit dbctila BOHThERE B'\/E@ﬁvi‘%ye_?%h@noﬁ%d AMRLE

then adm xed by inversion (several tines), followed I ncubati on room

t
t enper at . 0- 1N, ﬁﬁlﬂ!- re Fﬁ f t "transfegtion
m xt ur e"é.gngﬁnfélﬁ g?ﬁ alﬁ%e’ig@é}ég’sl%g?f S vvegrl(teﬁb\ﬁas ed]5 \?\Ilr%({?ij &L’gﬁ@ﬁﬁ orfﬁgl\‘ﬂ%é‘ggg unﬁ§3
addition of 10m .serum.free DVEM _2.4nml of transfecti on m xture was
t hen add‘é‘HnHaSe‘{ﬂ Wish tof therqhdpgsmons RpPHHivg t%‘ﬁzszs Uy Pght #pits)37 ¢/ 596 COR.
The transfection m xture was then renoved by aspiration, followed by the
addition of 2BigireofBDMBRgsENH, Fhouhla BB deer®sesuin ackvilys ofdhe nohemdpgrnobat ed
at 37C/ 5% CO2. After 24hr incubation, cells were then harvested and
uti | i zedcdnstitusinellyysitise varsidrash hithah € XMRMd@n@ youplyt teasptoki dee (Hawipkn g{3nd
Nucl ear; Cat. No. SMPO04A) designed for cell-based assays can be nodified
for use whdub aC539geddetcagen MBINALABEShe ABE idRShous! 4ot Iely 3dive version of

PCT/ US01/ 11098 Plate wells can contain a scintillant coating which al so
cont ai ns G4l | i ZI T Al d_i.n.:the
vl | o canTREPERLTLA (08 oBflva FESRE, L Banbioian MEnF AYTAP REFAG: Radifity
radi oact i CAMP tracer to the .CAVP anti body. e followng serves a

br et pr ok BegtotrsitoRiius Surstifuflt P cRiieer Mimennett L opi iiehoreh
cells that express the receptors. Transfected cells were harvested

appr oxi MECERSE esitwiyrofthe menesdegenays, cpagiditarly aqtivarietsen o6 hvmpe drHTABs

carefully aspirated and discarded. Ten mlliliters of PBS was gently added
t 0 each ciestheaofespretivs efidvigenwadrelsjorcafitbe GPCAspiration. One milliliter of
Sigma cel |

Figure 3C represents about a 29% increase in activity of the non-endogenous,
constitutively active version of human CCR3, about a 41% increase in activity of the non-
endogenous, constitutively active version of human NTSRI, about a 51% increase in activity
of the non-endogenous, constitutively active version of human CB2, and about a 40%
decrease in activity of the non-endogenous, constitutively active version of human CXCR4 (a
Gi coupled receptor; see Example 4(3)) over the respective endogenous version of the GPCR.

Figure 3D represents about a 75% increase in activity of the non-endogenous,
constitutively active version of human PTHRI, about a 74% increase in activity of the non-

endogenous, constitutively active version of human PTHR?2, about a 56% increase in activity
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di ssoci ation buffer and 3nl of PBS are added to each plate. Cells were

pi petted off the plate and the cell suspension is collected into a 50nl
coni cal oeovrifiope tube. Cells were then centrifuged at PODUISUENPSS at ur e
at 1,100 rpmfor 5 mn. The cell pellet was carefully re-suspended into an
appropriate volune of PBS (about 3nil/plate). The cells were then counted
using a henocytoneter and additional PBS is added to give the appropriate
nunber o6f thelnoa-efidbgdmnoas, fdonstitutivan aativer wirdiom oHhuabw SCTR) abdwed 9% ikadRe
standards and Detection Buffer (conprising 1 j.C of tracer [1251 CANT (50
gl ] to ihladhivitPeirasé nehcRiddenbus, WoRstiRiBRAF 8civAnitrdien bF almed EAC&P,CQJO%QCG

with the manufacturer's instructions. Assay Buffer should be prepared

fresh fo Ci ' - ' t ] .3l of test
compound VTR T var aciif 8t Bhe dhn2fliofons Jol i P, £ Fersigh-af i o1
be store iC ntil il.ized. .The .assay can be jnitiated hy addition of
S0L of ERP- ot 415h AGPtR R AU S BT WSO a QTR Bt A855%L
of PBSA to wells H 11 and H12. Fifty tL of Stinulation Buffer was added to
al | wel | ¥ersigapgbumgn YRR arersthe eespective pmiogenoiwrimpf theldPBH) wer e added
to appropriate wells using a pin tool capable of dispensing 3 gL of
conpound sol uFigorg 3W tépresehisnalbouass @y %c dmueast riat acivityf ofl 2M treatendoggousd
and 100 gL total assay volune. The cells were then added to the wells and

i ncubat egbrsAfuti®lytctive TorsiR FHufah RTECT/ 405014 3 199R cAlasd BOABLHVRIREHAL HEL-

100L of Detection Mx containing tracer cAVP was then added to the wells.
Pl at es Wg{f oL j ] Lt I g1 f oD i ng:.J:

Vel | ac T oPShar e SRR RSt Ve R ol P L BT N PR B
extrapol gted fraoma standard.. cAVP curve. whi i S t gi ned w1 hin each
assay pI@’F&OHFEf ﬁg‘aélofs’eﬁrﬁéﬁ‘@é’g Yat55YE Vﬁ”ﬁ%’ﬁﬁ'&m%mi ara'PO gd?/ﬁ% JYdEICIR of
cells co-transfected wth TSHR-A6231 (in the presence of TSH) and

non- endodfdEYOf e fonrendpesnony, epnsiitphively actiprogrsiomal hapasdfd, sboup @233%6
prol cAVP/wel |) conpared to TSHR-A6231 with endogenous GPR24 ("GPR24 wt")
(336. 5028@rgaseln ackivity\eflthe nomCendogamsk comstimtivdly 28HR- veAG @3 bf mirhim M4, about

non- endogenous, constitutively activated GPR24 ("1261 Q') evidences about a
27% decs aase dédtespedd urtivion offthe AbReiaRneBRakRitutively stRedverdion oBUEhad
decrease in cAMP production signifies that non-endogenous version of GPR24
("1261Q )5, gnE b3k b8 MelehsinladetFity offtAY ﬁmh—@n bt nshRARAY I, Glion
inpacts the GPR24 receptor by increasing the c sfgna_ is’an 1 nverse
agoni st, omﬁrhaej\n %}‘FFfB%%?% rsetspec ilwla eggocgreﬁgussevetrsr}gn %'%I}ﬁe &IPQ'R?' Mf 61\%2 daanSQn

t he

HT1D are indicated as being Gi coupled \;vhile NTSR1, M1, M3 and M5 are indicated as
being Gq coupled.
3. AP1 reporter assay (Gg-associated receptors)

A method to detect Gq stimulation depends on the known property of Gq-dependent
phospholipase C to cause the activation of genes containing AP1 elements in their promoter.
A Pathdetect™ AP-1 cis-Reporting System (Stratagene, Catalog # 219073) can be utilized
following the protocol set forth above with respect to the CREB reporter assay, except that
the components of the calcium phosphate precipitate were 410 ng pAP1-Luc, 80 ng pCMV-

receptor expression plasmid, and 20 ng CMV-SEAP.
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data generated for Figure 1, 24-1C3-SST2 and 1261Q are nost preferred

non- endogenous versions of GPR24 when used in a TSHR (constitutively

acti vat eaw@ovtnansf ecti on approach using a cAVP assay. FPQDIUUS0I211898 dences
about a 60% decrease in cAWP production of cells co-transfected wth
TSHR- A6231 (in the presence of TSH) and non-endogenous, constitutively
activated GPR5 ("V224K") (23.5 pnole cAMP/ wel|l) conpared to TSHR- A6231

wi th endogenous GARS (SRBFPBBCReppriehAssdy (Bphssodividdneképtorshbout a 78% and
about a 45% decrease in production of cAWP was evidenced when conparing
TSHR- A6231 C@de’ aRSRC k@ Hetct NGq \WedriatiofNdepen & B RS nGon E}fr%b?éﬁ%ﬁeéqw th
"GPR5 wt" against pCW co-transfected with TSHR- A6231 (106. no

AMP/ wel i i , F AVP d .
76 o ofrerE" BRGPhEBFs (38 Rk S0 delRNE i CpE OB A PV B "
Thus, f d. di d i ., s i st | d
(el y RS Reer TR UBGTEE  SRFaicaZuriHe S gRAR Blesta) it bon.

Preferably, and as noted previously, to ensure that a small nol ecul e
candi datéiliseshisoissey far{Gq seupded paiivithidng.g.c 6QON7easlls.aCglls arecisastastedawitth tlot |
for exanple, the TSHR-A6231, the directly identified candi date conpound is
pr ef er alplagnsd r eempoheaaiofisthet hpstengand thehmdetedi exprosi@bsanead efcddive
target receptor. C. Reporter-Based Assays 1. CRE-Luc Reporter Assay

( Cs- asseal@ientud 6 APH-Shidgeo¥BGPOR dsthgde MshmShanSTinteaidon 1WepsndseQe, t he

known property of the transcription actor CREB, which is activated in a
CAMP- de HRARELY B . - L HNG 1 BY.St 3
(Strat aggd %Sé'{} Gatal gg@eacﬁbg%@g&gg{éﬁh%t i ﬁlrzselhgtﬁ%ﬁggg%h{e%’%@ ngC%Ing ILélcCl’
activity,in 29 293T cells.. Cells are transfe i he pl.asm ds
corrponeﬁp s 1§ ¢ PUYVHY LCERIGY CXDUEH IO B‘Iﬁﬁm?dhémﬁﬁ ng? ok @ngﬁ%‘g S{sgqe%paglgialane
encodi ng endo%gnous or nutant receptor using a Manmmalian Transfection Kit
(St r at agbp®haiase sKygsrionyphongh allpdiae Phpsidatese agtivalyigiogaguted inrthe media of
instructions. Briefly, 400 ng pFR-Luc (luciferase reporter plasmd
cont ai nitrgsfesttd celbs dgrionirainfaequiations )y trdfsfemgiop FAfciEREBbEIGakY -sGRpR:s sd on
protein containing the Gal4 DNA- bi ndi ng domain), 80 ng pCW-receptor
expr essicembﬁiediﬁiacbaldiﬁﬁfﬂhbbﬁiaﬁ@p&ﬂ?itﬁt@@1@ REOIh: nadiftiregs ik (egeoet ed
p

al kal i ne phosphat ase expression asm d; al kal i ne phosphatase activity is

measur edhd Prebipfattedi Aullly isHE&CHRE CRELS it 2 96T Blate, kept on the cells in a

L

=

C

serum free media for 24 hours. The last 5 hours the cells are incubated with 1uM
Angiotensin, where indicated. Cells are then lysed and assayed for luciferase activity using a
Luclite™ Kit (Packard, Cat. # 6016911) and “Trilux 1450 Microbeta” liquid scintillation and
luminescence counter (Wallac) per the manufacturer’s instructions. The data can be analyzed
using GraphPad Prism™ 2.0a (GraphPad Software Inc.).
5. Intracellular IP; Accumulation Assay (Gg-associated receptors)

On day 1, cells comprising the receptors (endogenous and/or non-endogenous) can be
plated onto 24 well plates, usually 1x10° cells/well (although this number can be optimized. On
day 2 cells can be transfected by firstly mixing 0.25pg DNA in 50 pL serum free DMEM/well

and 2 pL lipofectamine in 50 pl sefum—ﬁee DMEM/well. The solutions are gently mixed and
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for variations in transfection efficiency between sanples) are conbined in
a cal cium phosphate precipitate per the Kit's instructions. Half of the
preci pit av@oi/z7iequal |y distributed over 3 wells in a 96-pelT/iUSplad®, kept
on the cells overnight, and replaced with fresh nmedium 77 WO 01/77172
PCT/ US01/ 11098 the follow ng norning. Forty-eight (48) hr after the start

of the transfection, cells are treated and assayed for, e.g., luciferase
acti vi t yn@baBX@mn I5L300nRegabdmiersaayrcHEKIR A Twashbd s/itar0es pil 2BSAmaUD0 g 096
well plates at a density of 3 x 104 cells per well and were transfected

usi ng Lispaheetantde ifaaee Mith((BRnstdefod flcliaWhd dddaMo ACRdi TEk &1 gethen

manuf acturer instructions. lipid mxture is prepared for ea

A DNA/

transf ecf | I 70 0 sm in 100l .of DME re.gently
i xod withOBel T 1 G ERgROR in B et Sl i RV BAEbRED st oo
of 200ng .of a 8XCRE-Luc reporter plasnid (see below and Figure 1 for a
represel‘fflgjt JgKwell of reglar; Wy media. Op slawiddhe celinaredrbelgsomizh cHrmye-giastol.
endogenous receptor or non-endogenous receptor or pCW al one, and | Ong of
a GPRS @upsflysthie omedid manindvedGRIAShe pellscBiwashed witht 0.5 gdrPBS. Ther 0SXGRRokitisl-
reporter plasm d was prepared as follows: vector SRIF-(3-gal was obtained

by cl onifreg/sttnen fred media TGIBCOBR) ip hadaalvedll itl] 825301 EPHBAJ kit Whii ghd € in
the p(3gal -Basic Vector (Clontech). Eight (8) copies of CAWP response

I t t.al {r Ad 1
(seor 7 iveds AR AL B TR B O 7R ISAEO. B3 ney B BUB PP,
The. _x G AT oA EF SBPh L DT8P ABOE B HERER Bromedia 10K
bet a- gal act gsi dase gene in the 8xCRE-(3-gal reporter vector with the
| uci f er #9e&yfené0 sBd dithien dhioside oh8.4pd J-aswsineedivan rnd SO (Prod ey &ptangerinifleet)

Hndlll-BanH site. Following 30 mn. incubation at roomtenperature, the

DNAY | i pitel firhxdontehtration of L0 Thetcbll«40 tHenahoubelfarsh ARkt TPCt Re illsuked
m xture was added to each well. 100 | of DVEMw th 10% FCS were added to

P At S ) PRS0 L L A O T
o1 A0S SR BBl OGS et e cBERSE ber A0S
BB W Bsed dnd thon nesiralized by 200l of freshyice cold neutralization sol. (7.5 % HCL). The
lysate is then transferred into 1.5 ml eppendorf tubes and 1 ml of chloroform/methanol (1:2) is
added/tube. The solution is vortexed for 15 sec and the upper phase is applied to a Biorad AG1-
X8™ anion exchange resin (100-200 mesh). Firstly, the resin is washed with water at 1:1.25
W/V and 0.9 ml of upper phase is loaded onto the column. The column is washed with 10 mls
of 5 mM myo-inositol and 10 ml of 5 mM Na-borate/60mM Na-formate. The inositol tris
phosphates are eluted into scintillation vials containing 10 ml of scintillation cocktail with 2 ml
of 0.1 M formic acid/ 1 M ammonium formate. The columns are regenerated by washing with

10 ml of 0.1 M formic acid/3M ammonium formate and rinsed twice with H,O and stored at 4°C

in water.
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were neasured the next day using the LucLiteTMreporter gene assay kit
(Packard) follow ng manufacturer instructions and read on a 1450

M cr oBet alldosTiimt i | | ati on and | um nescence counter (Wl lBCY)/USH/GMIse 3A
represents about a 63%increase in activity of the non-endogenous,
constitutively active version of human Dopam ne D1 receptor (189270
relative light units) conpared wth that of the endogenous Dopam ne D1
(70622 rel at i Figurg gaepresentssiyvo meigued ngmendqgenaisn canstivdviely sactiggsd exangdsws i n
activity of the non-endogenous, constitutively active version of human
OPRM (a Girsiomupl GHR242piC3SSERendERahQ)] for 468)n) an IPabasdy. aWhdi/ col@pired e then
activity of the non-endogenous, constitutively active version of hunman

5- HT1A (@d6heros RERRn@CHR A (‘GPR24 B¢ RL-FCAEST) eviabRYl aBo? %%7%‘@6%%&”;&# n
u

activity of the non-endogenous, constitutively active version o

5- HT1B, . i - ! n- ogenous,
constitut?g% y a%gﬁbéﬂg%ggggﬁggégﬁh%%ﬁ&%ﬁ%ﬁé%?a%végg%%gmggggective
endogenoys version of the GPCR Figure 3C represents about a 29% i ncrease
in actigg' B he non-endogenous, constitutively active version of hunman

CCR3, abBECRIHION FROBEINERERARATION v of the non- endogenous,
constitutively active version of human NTSR1, about a 51 % increase in
activity of The designeelddige nonssitutivelysadtivated vVEPYRHG t proteiny dnsom rondtruet veas
CB2, and about a 40% decrease in activity of the non-endogenous,

const i t uidcy@bliste tak YeTlonR! BotRthe” 2l TBEndCEERR rtaG pfdteif ORI (Rl TOEE BioA! 1. See
Exanpl e 4(3)) over the respective endogenous version of the GPCR K gure 3D

e LRI SRS o B S0 e

constituti’vel'y active on o i NCIr €a

activity_of the n-. endogenous, nstitutively active. version of hunan
PTHR2, ABGPha EeeTing wabanaenet fhh erecy soqushes (ipstudineptsy, Wisiine; Bouhilof
t he non-endogenous, constitutively active version of human SCTR, about a
96% i ncr¥gu@ICces)thg eningisequepte watshyled arie peflaNodsl(-) dwitogemtcat apyV @St 20 dy
versi on of human PACAP, about a 88%increase in activity of the

non- endogbnioning wopsthe HitdMatstrietitini site of @ras vestor0f THewvaect dfdnfRlion &rdhaloRut a
91% i ncrease in activity of the non-endogenous, constitutively active

versi on &ﬁumwatha%ax@raﬁgﬂﬂ@uﬂcmgchﬁa/%pﬁmi@gﬁ@gu&yrh%gﬁﬁgéh SEDRRS. (AHCR

Figure 3E represents about a 51%increase’in activit

322; :ggg%%?p%&?}g It]}ﬁcrggé%c%a %%JI{?I@\{ Ellg#jﬁ%gcllu\égcevv%ss gnnve%ﬁeg;ut{%r}/e[c\grs VRV%S’ l’l(;a“l? g\lfje'{ilagles 1%
as a “universal” Gsa protein vector. The pcDNA3.1(-) vector contains a variety of well-known
restriction sites upstream of the HindIII site, thus beneficially providing the ability to insert,
upstream of the Gs protein, the coding sequence of an endogenous, constitutively active GPCR.
This same approach can be utilized to create other “universal” G protein vectors, and, of course,
other commercially available or proprietary vectors known to the artisan can be utilized — the
important criteria is that the sequence for the GPCR be upstream and in-frame with that of the G
protein.

1. TSHR-Gso. Fusion Protein

a. Stable Cell Line Production for TSHR
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endogenous, constitutively active version of human M, about a 19% decrease
in activity of the non-endogenous, constitutively active version of human
M2, aboutw@oB22w: ncrease in activity of the non-endogenoR€T/Usardddst uti vel y
active version of human M3, about a 33% decrease in activity of the

non- endogenous, constitutively active version of human M4, about a 17%
decrease in activity of the non- endogenous constltutlvely active version
of human N5, Aapwxihaely 12 ®0b8 kilOf BEKe293cells tievilated of 2 il hem tissueenttagiaes
constitutively active version of human 5-HT1D over the respective

endogenoGsowte fixs IDVEOHi ghh@lucheRM elium WéntaifithgSten iEddehtafetal | BaHireadefitn amdgicNg
G coupled while NTSRL, M, M3 and Mb are indicated as being Gy coupl ed.

gtl ﬁL\ll ;te ?égﬁérﬁrg%%ndsi on@%h%s%nom ‘“f)?%g‘??’? t@ ST“»%Q%%?%&QfOQEOS% %ﬂlﬁase C
AR1 .
A pat hdot Seceh ot PP Ko oF SR Pkl P JaRE BT ol By a3 can

be ut|I|zed foIIo n he oco) set forth_above with respect to. the
CREB. 1 epbr RBPER R %&eieﬁ BESe5Shs &%ﬁgemo@gbh@ueee Gt Db e
precipitate were 410 ng pAPI -Luc, 80 ng pCW- receptor expression pI asm d,
and 20 népram-TREapedipn mesgatal/inn thopotssead fxogdls ak washetl wncRepbrhetiuAssay
(G&g-associ ated receptors) One nethod to detect Gg stinulation depends on

t he knowwithowperty The DA, dippfoideiide, pibspdiom mpxsge & 4dded auge pldi€aldst i@t i on
of genes containing serumresponse factors in their pronoter. A

Pat hdet egg TV O%Ffﬁediuﬁ WRRA tseRsh. Swlmg%&%%a&? ?fiw ﬁirbl%ur B kil ﬁsﬁrfseﬁqt o

assay for Gg coupled activity In I's are trans

with the_ plasmd co fth staﬂandthelrllc XpLes

pl asni d @ﬁ@&}ﬂ’l Kg?SPER %ﬁgaéﬁo%%“g 88‘&@%5 EEERS Fl‘?fg zlﬂ Rﬁé’l‘l{
TransfectionTM Kit (Stratagene, Cat al ogue #200285) according to the

manuf act fllerving wasfection. tha Sedp ist %plfatﬂfg%aﬁg agRireply medivgpwith spomvisrasidedt or
expression plasmd and 20 ng CW- SEAP (secreted al kali ne phosphat ase

expr essi Bortyptighinhalys fblicating érapifediohatha seediwn iiv bépjraied andasedied with strannigdi a
of transfected cells to control for variations in transfection efficiency

bet ween sakplcesthindigepeneOED(GLIR dgPateaiml tdhcBRASBAE SOPLEHIDI TR ear@fecféar
the manufacturer's instructions. Half of the precipitate is equally

di stributgd m%einddratldic2tibh it paeitVaY raRleld cHRRbnRMitd e W18 edifla? gene.
The medium is replaced every four to five days as selection occurs. During selection, cells are
grown to create stable pools, or split for stable clonal selection.

b. TSHR(A623K) Fusion Protein
TSHR-Gso Fusion Protein construct was then made as follows: primers were designed
for both endogenous, constitutively activated and non-endogenous, constitutively activated
TSHR were as follows:

5’-gate[ TCTAGAJATGAGGCCGGCGGACTTGCTGC -3’ (SEQ.ID.NO.:582; sense)

5°-ctagl GATATC]CGCAAAACCGTTTGCATATACTC -3’ (SEQ.ID.NO.:583; antisense).
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serumfree nedia for 24 hours. The last 5 hours the cells are incubated
with 1M Angiotensin, where indicated. Cells are then | ysed and assayed for
| uci feraseoavtilvity using a LucliteTMKit (Packard, Cat.P@T/0806Q4M) and
"Trilux 1450 M crobeta” liquid scintillation and | um nescence counter

(Wal l ac) per the manufacturer's instructions. The data can be anal yzed
using G aphPad PrisniM 2. Ga (G aphPad Software Inc.). 5. Intracellular |P3
Accunul atpgeoties ay lqva-caps gieiingledrdr asoppeest Bt @ongahe testrission sitesobrpwee fhg t he
receptors (endogenous and/ or non-endogenous) can be plated onto 24 well

pl at es, eslogtiops TS HRSancleb bsoteiel The sehscvodghtistiss pritieheincloded thereopiction zield. On
day 2 cells can be transfected by firstly mxing 0.25g DNAin 50 L serum

free DVEM: Wbl andPébr, @bpdctiRg@y.ectamne in 50 1 serumfree DMEM wel 1. The
solutions are gently mxed and 81 WO 01/77172 PCT/US01/ 11098 i ncubated

for 15-30 mn 6P 4 1 PBS. and 400
gl of serum ??fe{e&%e |r§i I's ﬁqﬁég‘%&ﬁ t’?ﬁk'%sﬁ%&&%fgé%\@@gg?q\gﬁﬁ%% |rgfu§h%wz%§ﬂje °to
the cells. The ce]ls ar he i ncubated for 3-4 hrs_at 37C/ 5%CO2 _and t hen
the ©r anGielRneRaleHa GleEhat, dk e gpiane Praloo! foaki1006s oPRguRar
growth nedia. On day 3 the cells are |labeled with 3Hnyo-inositol.

Bri ef | y, TSHR(A68K weas adsied e dermrale tubes centhisingr pvasfheadh writder (seBsenindPBHi-
Then 0.5 m inositol- free/serumfree nmedia (G BCO BRL) is added/well with

0.25 )G seﬁ‘éeg,?)B‘l-ﬂIy@f 10@M USITPsWEUL 8NU0XTRPIE®Y PfecRich bulterPat@dof Phqrkfrk8
hrs o/n at 370/ 5%CO2. On Day 4 the cells are washed with 0.5 n PBqS and

0.45 et | ' e i.ni NOS| -free/serum free nedia
Towr par By ERE BN TonRsHEE PoSRALE apt 88 8P bl RESSOR TR SBEL o
| Ox ketanseri.n (Iceq&r% to final concentration of 10M The cells are then

i ncubat etylotmss fof HSBR veere as tollowss thesingjap denafume ehuas dpphato?45Crfor i8S and
200 gL of fresh/ice cold stop solution (1M (OH 18 mM Na- borate; 3.8 nM
EDTA) i smaoithsdAwdkh lcycld o€ 94T didri 3nsecends pfi°Cofor 30 @edomuds;5722Q 5 wdminiiés | A
cells were lysed and then neutralized by 200 | of fresh/ice cold

neutral i [ Al 9 ) 790 IS LNt Oek. 5
m eppe n‘glg%l feggbll} %g{sl tglé]egw%s r‘ﬁ) ﬁ%{ Z:thégf? (r)ft %)n?% n&shaggﬁ@ﬁfhgﬁq?é Wagg'giegl? taﬁlbé.
The solution is,vortexed f.o sec. and the u r. phase is applied to a

Bi or ad A%gafosf(ﬁl\/?%{w{hﬁﬂ p&?bﬁﬁ;@% ’F‘@sgpﬂw’%ioﬁlf’?@gﬁﬁéﬁg ‘ﬁl"h""% fh%‘ﬁtecll wathe8kaln i s
washed with water at 1:1.25 WV and 0.9 nl of upper phase is |oaded onto

t he col u#s Ecri¥ (MNewulbaelang Rialehe)dngitherdesyedinsertsgpolatedgumified anbgates ingmthe10

m of 5 mM Na-borate/60mM Na-formate. The inositol tris phosphates are

el ut ed i Gt oniveisaltviectoati the raspadtise castrictiomsiteg The potitiod clenésnwdrt isatatedrfoleeiagai |
wth 2 ni

transformation and determined by restriction enzyme digest; expression using Hek-293 cells was
accomplished following the protocol set forth infra. Each positive clone for TSHR: Gs—Fusion
Protein was sequenced and made available for the direct identification of candidate compounds.
(See, SEQ.ID.NO.:588 for nucleic acid sequence and SEQ.ID.NO.:589 for amino acid
sequence).

Location of non-endogenous version of TSHR(A623K) is located upstream from the rat
G protein Gsa (i.e., from nucleotide 1 through 2,292; see, SEQ.ID.NO.:586 and amino acid
residue 1 through 764; see, SEQ.ID.NO.:587). TSHR(A623K) can be linked directly to the G

protein, or there can be spacer residues between the two. With respect to TSHR, 24 amino acid

85



of 0.1 Mformc acid/ 1 Mamonium formate. The colums are regenerated by
washing with 10 m of 0.1 Mform c acid/3M ammonium formate and ri nsed
twice wi wobRO1and stored at 4C in water. 82 WO 01/ 77172p@0TA01A119811098
Figure 4 represents two preferred non-endogenous, constitutively activated
exenpl ary versions of GPR24, 24-1C3-SST2 and 1261Q for use in an |IP3
assay. Wen conpared to the endogenous version of GPR24 ("GPR24 wt "),

24- | C3- $&iducs (ieqidederdlof 12 mucRdideshwergdeeil mn béiRGen treumn-aklbgmousiBPACR t he
| 26Q version represented and about a 32% i ncrease. Exanple 6 GPCR FUSI ON
PROTEI N aRRERARAT 6Bbnl e (B §1BteBf Ghhe TheRsdrb tHE 'C?éeﬂr&!teﬁpfs' e &0t R ie 3

protein fusion construct was acconplished as follows: both the 5 and

ends of 4t j_n H-Qn . H._e . 83 P 3776
(1986)) 248 ed”g(’tr‘%égﬁ B0 DN Gk Bl a“i'ﬁ!? aeitlgsfiup oo %‘I"Egﬁdgﬁg dsee,

t her eon. .Fo | ng-caonfir i on of the correct sequence (including the

f 1 anki n&‘iﬁﬁjﬂmgg%gﬂm%@e e @ﬁ?ﬁercéedét@‘g&’étﬁé]ée &égtystﬁ@ﬂe%ﬁdﬂlﬁﬂléﬁs for
pcDNA3. 1(-) (Il nvitrogen, cat. no. V795-20) by subcloning using the H ndul
restri ctPayirusiing adfPel dusipa dretein Whese dsr @ eeeteioris &ured o dre 3’ cndtdféheSERCR
sequence was determ ned after subcloning into pcDNA3.1(-). The nodified
pcDNA3. Dfigterestont ai ning the rat Gsa gene at Hind Il sequence was then
verified; this vector was now available as a "universal" Gsa protein

vector. The meEd¥Budibn Protés wak atdiveditdStaBilita HeRICR ivnite E&r_‘e&ﬂx?%"fl?)r candidate

restriction sites upstreamof the Hindil site, thus beneficially providing
t he abi | i : f . el N odj.n uengce of
an endogamants, 35 Spbyn HOSHHERTSP anb (e W B Ok iSas R0 BRGNS
utilized to create.other "upjversal” G protein vectors, .and, of course

ot her c&FIBY ifgwcﬁma é?frlﬁlsv’g%ﬁn 3‘3&5? PetIHR (P82 SorFysAN tEoteeevadancedin
can be utilized - the inportant criteria is that the sequence for the GPCR
be upst abeuhaa®d % incfeaserie chMhwhérmmtongfarddie the coptraltvettor (ICMVY$SHR- Gsa Fusi on
Protein a. Stable Cell Line Production for TSHR 83 WO 01/ 77172

PCT/ US01/ 11098 AmpPRZA-HE Fu¥ioh Protetn 1- 3 X 107 HEIR- 293 cells are plated on
a 15cmtissue culture plate.

GPR24-Gio. Fusion Protein construct was then made as follows: primers were designed

for both endogenous, constitutively activated and non-endogenous, constitutively activated
GPR24 were as follows:

5-GTGAAGCTTGCCCGGGCAGGATGGACCTGG-3" (SEQ.ID.NO.:584; sense)

5-ATCTAGAGGTGCCTTTGCTTTICTG-3’ (SEQ.ID.NO.:585; anitsense).
The sense and anti-sense primers included the restriction sites for KB4 and Xbal, respectively.
PCR was then utilized to secure the respective receptor sequences for fusion within the
Gio universal vector disclosed above, using the following protocol for each: 100ng cDNA for
GPR24 was added to separate tubes containing 2 uL of each primer (sense and anti-sense), 3pL
of 10mM dNTPs, 10uL of 10XTaqPlus™ Precision buffer, 1pL of TaqPlus™ Precision
polymerase (Stratagene: #600211), and 80pL of water. Reaction temperatures and cycle times
for GPR24 were as follows: the initial denaturing step was done it 94°C for five minutes, and a
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G own in DVE H gh @ ucose Medium containing ten percent fetal bovine serum
and one percent sodium pyruvate, L-glutam ne, and antibiotics. Twenty-four
hours folweowi/mg7pl ati ng of 293 cells to -80% confl uency, pthescielibs ar e
transfected using 12g of DNA. The 12g of DNA is conbined with 60gL of

| i pof ectam ne and 2nL of DMVE Hi gh G ucose Mediumw thout serum The nedi um
is aspirated fromthe plates and the cells are washed once with nedi um

wi t hout cyelewin94T0 dor M sechbndsp 58U fori Iesecamild; TA2A fomiwd xtinmtes. i A fadklegichsion he
plate along with 10nL of medium w t hout serum Follow ng incubation at 37C

for founigiOwhi ¥21eROWIR fok G MR UPCRSprBGRY: FR Olrﬁrggnaii% %} gg@ Y8 the

contai ning serumis added. Tvventy four hour s wng tr |on, The

medi um i S_.as ain sh di um wi :

Forty- cPRTeRSPARY gRPau muepiinfiloeitte: PegouitiiPiand Bt Bcouasana
mediumwith serumis  added containing geneticin (G418 drug) at a final
concent m3iPiabn ag¢ thetesigey) inpertsRE bersplaied prefied wns ligstedgnjo Gh@jgt waiversilectioon
for positively transfected cells containing the (G418 resistant gene. The
medi um ias thegpipactise restaetjonf vitgr The positiee dayss e isdhted following transforndation agd
selection, cells are grown to create stable pools, or split for stable

clonal slelegatned by RestritEbiReAD22INights eQitedsiont @iny HekRo Gl wak Ch@ccPIﬁ t<BED
construct was then made as follows: prinmers were designed for

activat i TR G

acttvar oo EEER B b R B A J‘TT uu@aé’ 3
(SEQ I D en GATATC TTGCATATACTC - 3'

(SEQ I D® en amg a?ig earlfgi"}ble gh@\éhf?ﬁ‘ 173%%@@“@@?/%@ SRR 0 %fes i n
| ower C%{f%ﬁSe i n d as spacers j ust before t he restrlctlon sites

bet ween @ﬁhéé% J%lclﬁwda%?au@%%ﬁ QIO 394 deraming aeifl spqusaenle
primers included the restriction sites for Xbal and EcorV, respectively.
PCR was t hen Hndpgénpusiversion of (GPR2¢ veas fessp apsticam freg épt @ prajeiq i noé ss fooated
fusion within the Gsa universal vector disclosed above, using the

f ol I owi ngnmwiatide dlthloogh £asN(sed FBRIDERGA5$8)rand Tk LGB HuNE ShrGeheTb 3t (Gee,
separate tubes containing 2 tL of each priner (sense and anti- sense 3 gL

of 10mMMIHI RS NOLBBoPT WIKTRGRHIINEPREC] 81 p0np lhfcfde 'iemd]afaih (Qlfl eﬁﬁﬂ/ﬁe}@ -BM 6

Preci si on pol yner ase (Strat agene #600211), and 8 wat er’. React1on

t enper a%ﬂ&l%st%cf’egﬁ%v\gs%ypglw%dtlh %@f@? ? e%lf_io%en o%snoglpendogenoust) Q?P(l,‘lg anch ﬁle start

denat uring one at

codon for the G protein Gio.. Therefore, the Gi protein is located at nucleotide 1,066 through
2,133 (see, SEQID.NO.:588) and at amino acid residue 356 through 711 (see,
SEQ.ID.NO.:589). Those skilled in the art are credited with the ability to select techniques for
constructing a GPCR Fusion Protein where the G protein is fused to the 3’ end of the GPCR
of interest.

Although it 1s indicated above that Gi coupled receptors, such as GPR24, can be used
in conjunction with a co-transfection approach, this is in the context of cAMP based assays
and is predicated upon the effect of Gi on cAMP levels. However, for other types of assays,

such as a GTP based assay, the co-transfection approach is not essential. Thus for assays
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m nutes, and a cycle of 94C for 30 seconds; 55C for 30 seconds; 72C for two
mnutes. A final extension tinme was done at 72C for ten m nutes. PCR
product w0 owzA7zun on a 1% agarose gel and then purifi eBCT/d&t1a 1093t
shown). The purified product was digested with Xbal and EcorV (New Engl and
Bi ol abs) and the desired inserts isolated, purified and ligated into the

Gs universal vector at the respective restriction site. The positive clones
ver e i sofushedd ¥ GilPdvsed) assay.athe (R GRFusian Fefeteanprorchdel praferrasgssuch ghatowith
enzynme di gest; expression using Hek-293 cells was acconplished foll ow ng

t he pr ot mspéct st GTdrtaed mshy for GRRM, eGRRMeGE Fosien Prteill Stdld Baspretisican
Protein was sequenced and nade available for the direct identification of
candi dat e conpounds. (See, SEQ ID.NQO :588 for nucleic acid sequence and
SEQ | D. NExamfe § or am no acid sequence). Location of non-endogenous

ver si on ﬁggz)r i in Gsa
(i.e., fg,% Agt I de ITilfzkfr%g(ﬁ%ﬁgg%&55@%@&&@@5%PBN%G(§§8P%§%&'§% no acid
resi due r 764; see, SEQ ID.NO :587). TSHR(A623K) can be I|inked
directly to the G protein, or there can he spacer_ residues between the
two. Wth r esﬁi‘@?“&hﬁﬁ@ﬁﬂ}ouéﬁpﬁﬁ%%b? ytilized fgﬁ%ﬂ/@%ﬂ‘ﬂ@ﬁ@@%@@fﬂ@dﬂ@@
resi dues (an equivalent of 72 nucl eotides) were placed in between the

non- endogENEWEdGRCR 8. .dnversehagonists; foraeasoms thetrart het dogethtrineSemd, hiaragfagr e,
the Gs protein is located at nucl eotide 2,365 through 3,549 (see,

SEQ | D. NQriahi8h Jcaft tdcéthe @Ridathatedi d Freible tH89 at BPORIPuslon! BRidig S disclosed
SEQ ID.NO. :587). Those skilled in the art are credited with the ability to

sel ect. t AERE! Bealsd BE utBARP YO Lo SBER. FURLARRIP LA AGPER! N Gan

protein is fused to the 3' end o I nt erest.

Protein to.stabilize the .GPCR while screening for ndi dat e
comoundé&éggﬂgk%gm%eﬁ c%r%ﬁfrcéte%l) lsalﬁq‘a(ivlge&?'ﬁf%& VEgatn @@ﬁ%??‘? JEi W@?‘?ﬂ i ve
utilizing the rotocol found in ample 4(2).. I.n Figure 5, ) V
TSHR( A6 2%?%311}%%% gvlh&%eg%ﬁﬂrﬁ SN PLENG-papissdratiay roRitaing. 8%‘3’(?’ ihat the dsaclicipl apgyft
when conpared to the control vector (pCW). 2. GPR24-G a Fusion Protein
GPR24- G ef #lesving fapraomeierrobesh sdentificatina of carsiidatactenzesméo| Tows it ippiefiered thstr e
designed for both endogenous, constitutively activated and non-endogenous,
const i t ufar\dideyt idedtificati@r a GIRER Fusen ®résinf @) dsedand that when utilized, the following

5' - GTGAAGCTTGCCCGGGCAGGATGGACCTGG 3" (SEQ | D. NO. : 584; sense)

assay protocols be utilized.

1. Membrane Preparation

Membranes comprising the non-endogenous, constitutively active GPCR Fusion Protein
of interest and for use in the direct identification of candidate compounds as inverse agonists,
agonists or partial agonists are preferably prepared as follows:

a. Materials

“Membrane Scrape Buffer” is comprised of 20mM HEPES and 10mM EDTA, pH
7.4; “Membrane Wash Buffer” is comprised of 20 mM HEPES and 0.1 mM EDTA, pH 7.4;
“Binding Buffer” is comprised of 20mM HEPES, 100 mM NaCl, and 10 mM MgCl,, pH 7.4.

b. Procedure

88



5' - ATCTAGAGGTGCCTTTCGCTTTCTG 3" (SEQ I D. NO : 585; anitsense). The sense and
anti-sense priners included the restriction sites for KB4 and Xbal,

respecti wedy1/771PCR was then utilized to secure the respecPCVESoIEDEYSt Or
sequences for fusion within the G a universal vector disclosed above,
using the follow ng protocol for each: 100ng cDNA for GPR24 was added to
separate tubes containing 2 L of each primer (sense and anti-sense), 3L of
10mM dNTPs, 161l rodter 34 b ket MnPeethiraigboutid procedutd. Wifst, The Pledin idbirimsdsi on
pol ynerase (Stratagene: #600211), and 8CgL of water. Reaction tenperatures
and cycl fromi aresnflifent nichB2gervel eclissfollotvbd by : ridsb avitti OrhBtold ¥BS, Wbl hER Was
done it 94C for five mnutes, and a 86 WD 01/77172 PCT/US01/ 11098 cycle
of 94C f pirdfors eTRRESer S HH bPMADARCRILR: BURE Wil bel YMle ﬂg(%r cdhis! s

extension tinme was done at 72C for ten mnutes. PCR pro or was run on

a 1l % aggf ta .not 0 ..-Fhe purifijed product
hes di gonBaeBp iR S TR e s R B WSR2 b B 8
inserts will be isolated, purified and ligated into the G wuniversal vector
at the rb&pugEes et 5 ét r Tarsabigt, dhe supernagant és asgpirgled @nd rlaes polies 19 Esnepeeded in
follow ng transformati on and determ ned by restriction enzynme digest;

expr essi 3imlisiembpradekW293Bufid: fllvves] weepmttgsivadt 26,000 g fg Thainptpkoaat, set
forth infra. Each positive clone for GPR24: G -Fusion Protein was

sequence i 1 i hddaCatbiaRing e, Rpdi
corrpoundgl?@( ‘gg?a%tsg%ﬁlt%%??%%te?gg d ﬁ%{:ﬁgel%ef: h%gl hiégq]%elbr’l@gmgr? ' ﬁ&t B
SEQ I D. NQ. : 591 for. am no i.d se nce Endogeno rsion of GPR2 S
Pused upleh BameRRUARL D & BB ooty bTopguat Lr-Jarant Pagtsraal e a1
through 1,059 (see, SEE.ID.NO :588) and anmi no acid residue 1 through 353
(see, SEa@erig ing suspgsion)y This isasisaed to kerdpreMembent RoteinT.d r esi dues (an
equi val ent of 6 nucleotides) were placed in between the endogenous (or
non- endogenou?,) GPBiadfodd Pheteiit Asshy codon for the G protein G cc.
Therefore, the G protein is |ocated at nucleotide 1,066 through 2,133

(see, SEQ I D. N6pid8) thdnNHordbgchibiafien, 2pioteih eondéifiragief $MHRUSRMbEAeESEAI be
SEQ ID.NO. :589). Those skilled in the art are credited with the ability to

select t i: £or ' [ j r e

oot oi n TEOREHES e SRR ProBh Ast iR Gl 6 SRR REE L P

i ndi cat ed. above that G coupled receptors, such as GPR24, can_be used in
conj unct %&ﬂ’ﬂo\t/ﬁdt arJilda'gl %nt('rgz’néf fx ﬂFtSIhuS&bW g &Rzen, Rratogad forse pgasioHpws omthec AVP
based assays and is predicated upon the effect of G on cAMP | evels.
However , dfyopf thehessayy frezeroMengtganyes Protein is thawed at room temperature, followed by

vortex and then homogenized with a Polytron at about 12 x 1,000 rpm for about 5-10
seconds; it is noted that for multiple preparations, the homogenizer should be thoroughly
_cleaned between homogenization of different preparations).

a. Materials

~ Binding Buffer (as per above); Bradford Dye Reagent; Bradford Protein Standard are

utilized, following manufacturer instructions (Biorad, cat. no. 500-0006).

b. Procedure

Duplicate tubes will be prepared, one including the membrane, and one as a control
“blank”. Each contained 800 pL Binding Buffer. Thereafter, 10 pL of Bradford Protein
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such as a GIP based assay, the co-transfection approach is not essential.
Thus for assays 87 WO 01/77172 PCT/US01/ 11098 such as a GIP based assay,

t he GPCRWAasi/omn7Pr ot ei n approach is preferred such that, RTESOVESect to a
GIP based assay for GPR24, the GPR24: G Fusion Protein would be preferred.
Exanpl e 6 PROTOCOL: DI RECT | DENTI FI CATI ON OF | NVERSE AGONI STS AND AGONI STS
USING [35S] GTPyS Al though Endogenous GPCRs nay be utilized for the direct
i denti fi Stahdad (bhgtaldds ddded tocanipaibedandis) pl. ¢f membise FeoteoRitEés addedrto
reasons that are not altogether understood, intra-assay variation can

becone epaceidabe thot ehRARP! VhersdFrR, 208 |FPORBEUSHADTY REMeR: isadddl fELpRE

above, can also be utilized with a non- endogenous, constitutively activated

GPCR. Ve ' [ i, 4 ILnfra-assa

vari a1 onoaaouaFLepyVERel SRl B F‘ﬁé‘@ﬁﬁa—%fztﬁ?)@séf:%ﬁg%elfe%r%ﬁiﬁf the

si gnal -t 0-pai ratio 1s _obtal ned. Thi as e bepeficial . result o _
al | owi ngmﬁgpafﬁ%?]é 15 HB‘E&C‘%H?@@ NVeiIEat flb%c%‘ﬁﬁgtﬁsami tg%ﬁ Eeaédjrﬂd’(gd‘f\ Cliprifs] | ¢
is preferred that for direct identification, a GPCR Fusion Protein be used
and t hat SREEEPPhotemeisn @t wayrdenath F%i ng assay protocols be utilized. 1.
Menbrane Preparation Menbranes cogg;i si ng th](ca non-endogengufs, _ ]
constitutivel §. act DinecCRERtHwstionABsayt ein of interest an or use in the
direct identification of candidate conmpounds as inverse agonists, agonists
or partial aggni stMaaéﬂalp_ref er abl y prepar ed as follows: a. Materials
"Menbrane Scrape Buffer" is conprised of 20nmM HEPES and 10nM EDTA, pH 7. 4;

A e A o
Es pt7 - gn f@g""%\ Bgégg%%to % \B@?}%{% é(’ﬁf}l’%g E%E?rg? P%{aﬁlel&ﬁmﬁ}) gg%?g Eiil’li?cﬁfl@%vﬁonquom a

confluent_nonol ayer of cells, followed by rinse with 10m cold PBS
f ol 1 owedOBY 18 cagls piel grasdhl M@ Rk pachy welbpemprsingsrpandisiateomneandurilldiaveal |
be added to scrape cells; this is

final volume of 200 uL consisting of 100 pl. GDP Buffer (final concentration, 0.1pM GDP),

50pL Membrane Protein in Binding Buffer, and 50 pL [*’S]GTPyS (0.6 nM) in Binding Buffer
Q.5uL [ >S]GTPyS per 10ml Binding Buffer).

b. Procedure |

Candidate compounds are preferably screened using a 96-well plate format (these can be
frozen at -80°C). Membrane Protein (or membranes with expression vector excluding the
GPCR Fusion Protein, as control) will be homogenized briefly until in suspension. Protein
concentration is then determined using the Bradford Protein Assay set forth above. Membrane
Protein (and control) is then diluted to 0.25mg/ml in Binding Buffer (final assay concentration,
12.5 pg/well). Thereafter, 100 nL. GDP Buffer will be added to each well of a Wallac
Scintistrip™ (Wallac). A 5 pL pin-tool is then used to transfer 5 pL. of a candidate compound
into such well (i.e., 5 pL in total assay volume of 200 uL is a 1:40 ratio such that the final
screening concentration of the candidate compound is 10uM). Again, to avoid contamination,
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foll owed by transfer of cellular extract into 50m centrifuge tubes
(centrifuged at 20,000 rpmfor 17 mnutes at 4C). Thereafter, the

super nat amo oi/¢71aspi rated and the pellet is resuspended i npCBOsd1/IvReshr ane
Wash Buffer followed by centrifugation at 20,000 rpmfor 17 m nutes at 4C.
The supernatant will then be aspirated and the pellet resuspended in
Binding Buffer. This is then honogeni zed using a Brinkman Pol ytronTM
honogeniafier each drapsferseen g i fosl Qh%'?d b¢ ringed imfHree resgrepirm¢onyising watspEA) on) .
This is referred to herein as "Menbrane Protein”. 2. Bradford Protein Assay
Fol | owi rthahtig( 1K) andyeaier (3X)enexcpssdigaidshonlddenhilahifom ik tbdleferedshames av | |
be determned using the Bradford Protein Assay (protein can be diluted to

about 1dﬁ@@m,pap@ahguﬁﬁ@fi)e@nﬁle&éa@téﬁrsommerﬁ%é Brlo®in ié%ﬁdedf%a%ac%g%faghe

protocol for use is as follows: on the day of the assay, frozen

nomogen T R r s SRS AP s PO B b T fteb 1% pre-

seconds that for nmultiple preparations hom) i zer shoul d
be t hor &f&hﬁtﬁgf%rlgeg(ﬁ%mﬁ%ﬁ%%‘ﬁn ez PEALE 5QWLrCé°r{%ﬁIG 'Y%p@ oY s ) .
a. Materials Binding Buffer (as per above); Bradford Dye Reagent; Bradford
Pr ot ei n BsadinglBrffeiawid! bardded tesich fvell) followed hjaimumml:ibu o shast fard0iminstes at
(Biorad, cat. no. 500-0006). b. Procedure Duplicate tubes will be prepared,

one i nchsth ngmpdieurEEREANS theseka8tpke, Platés warBtdoQbred WHIARA). THICRs£ORIAENE
800 L Bi nding Buffer Thereafter, 10 gL of Bradford Protein 89 01/ 77172

PCT/ USO uhe n

ronbr and BroL o ﬁﬁﬁﬂ. R a0 Mfﬁzﬁa%ﬁn%@??égt e Bhugidyh then e
Ther eafter, 00, Br adf or. e Reage is added to each tube, followed
by vort éﬁpll;ﬂte%e haéanelr m%goég“drﬁeﬁ]ﬁg wath plate.cqvsre Shiplatesrae thenyendianad
and the material t_heregn is transferred to cuvettes. The cuvettes are then
read usiWgllege O psimpsettings Peatt #39P err ormanBehreginsiactisnengt h 595. 3. Direct

I dentification Assay a. Materials GDP Buffer consists of 37.5 m Bi nding
Buffer and 2ng GDP (Sigma, cat. no. G 7127), followed by a series of

di | uti omxanipl87ndi ng Buffer to obtain 0.2M GDP (final concentration of

PROTOCOL: CONFIRMATION ASSAY

ﬂ

Using an independent assay approach to provide confirmation of a directly identified
candidate compound as set forth above, it is preferred that a confirmation assay then be utilized.
In this case, the preferred confirmation assay is a cyclase-based assay.

A modified Flash Plate™ Adenylyl Cyclase kit (New England Nuclear; Cat. No.
SMP004A) is preferably utilized for confirmation of candidate compounds directly identified as
verse agonists and agonists to non—eﬁdogenous, constitutively activated GPCR in accordance
with the following protocol.

Transfected cells will be harvested approximately three days after transfection.
Membranes are prepared by homogenization of suspended cells in buffer containing 20mM
HEPES, pH 7.4 and 10mM MgCl,. Homogenization is performed on ice using a Brinkman

Polytron™ for approximately 10 seconds. The resulting homogenate will be centrifuged at
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GDP in each well was 0.1 M GDP); each well conprising a candi date conpound,
wll have a fmal volune of 200 L consisting of 100 L GDP Buffer (final
concentr a¥@on771@2 11i M GDP), 50gL Menbrane Protein in Bi nBECThgsBufibssr, and
50 gL [35S]GIPyS (0.6 nM in Binding Buffer (2.5 L [35S] GTP7S per 10n

Bi nding Buffer). b. Procedure Candi date conpounds are preferably screened
using a 96-well plate fonnat (these can be frozen at -80C). Menbrane

Pr ot ei n 49000 Erghfon & snimhtbhatelQr d¥siresnltingaieliet ie feh wekungentibin HaPERctshing
Protein, as control) will be honogenized briefly until in suspension.

Protei n 26ANC STHPES! i 7.6 ahfen 1 AaheHN e dnsisbfdil eoBrdd sQbAI Bl Aysay

set forth above. Menbrane Protein (and control) is then dilufed to
0. 25ny/ [ L.ndi fii o e ' S | o
Ther eaf t &gl RHCk ! (i BR SEEOGERMIRM Bl cdfocs iRl dorc

ScintistripTM (Vallac),. A5 L pin-toal. is then used to transfer 5 gL of a
candi dat léntﬁc}%‘%%ﬁd (ﬁ’r hieodaé'u%ér_]d’gﬁﬁt Iléﬁﬁ@tl,c’%scbq?nﬁnﬁ’ ﬂl?t%@mé’éaél%ﬁ’e &1 iSOl 200
gL is a 1:40 ratio such that the final screening concentration of the
candi dat Bawednsb gerin  tsmperatirg, resigeanded dw buffer eortaningrdOnalvli BRPES9pHVI! and

01/ 77172 PCT/USO01/ 11098 after each transfer step the pin tool should be

ri nsed i HmMrdgChe®eyivldiar finat propein sonvgntvatosrof 0 B8ng/mefiereshspéridé namtbraddser
(2X) - excess liquid should be shaken fromthe tool after each rinse and
dried wiirbppRoeesn RBGnkKI wpe).pes. Thereafter, 50 L of Menbrane Protein is .
added to each well (a <control well conprising nenbranes w thout the GPCR

oom teror at e SR e DR on BUo R Spay B ST B kler R

Buffer w |l be added.t |- followed by incubati haker f
0. i nut Bs 4o o BE R ERED PN (b aPeeRie, e B u° gttt gt e

covered with foil). The assay is then stopped by spinning of the plates at
4000 RPNVPapHactarers ppptastions. 2ysay Byfenwill be PWPPIIedthf‘éﬁ foyescrepapigranmdeagnigined an
8 channel manifold and sealed with plate covers. The plates are then read
on a Wa20meHERES, pHi h¢, Heulvli MgClLP26mM $BIspo¢ieatimentSngrid)c OUr writs/ml creatine
instructions). Exanple 7 PROTOCOL: CONFI RVATI ON ASSAY Using an i ndependent

assay apghospledkinae [Bigmb S0 IGTIE&o4), Md @2 diviesTP ySibahantAskieBuffgadadindat e

conpound as set forth above, it is preferred that a confinnation assay then

be utiliggddonkidt ddiil §igag€e, the preferred confirnmation assay is a
cycl ase-based assay.

Candidate compounds identified as per above (if frozen, thawed at room temperature)
will then be added, preferably, to 96-well plate wells (3 pl/well, 12uM final assay
concentration), together with 40 nl Membrane Protein (30pug/well) and 50ul of Assay Buifer.
This mixture is then incubated for 30 minutes at room temperature, with gentle shaking.

Following the incubation, 100pl of Detection Buffer is added to each well, followed by
incubation for 2-24 hours. Plates are then counted in a Wallac MicroBeta™ plate reader using
“Prot. #31” (as per manufacturer instructions).

Example 8
LIGAND-BASED CONFIRMATION ASSAY
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A nodified Fl ash PlateTM Adenyl yl Cycl ase kit (New Engl and Nucl ear; Cat.

No. SMPO04A) is preferably utilized for confirmation of candi date
conmpoundwabpr/gnriy identified as inverse agoni sts and agpOT/&s61/11098

non- endogenous, constitutively activated GPCR in accordance wth the
foll ow ng protocol. Transfected cells wll be harvested approximately three
days after transfection. Menbranes are prepared by honogeni zati on of
suspended cel Menibradeaf Wil be pregared fign? GrahdfedtiPERk-I98 delé @oel EkamMMICLS.
Honogeni zation is performed on ice using a Brinkman PolytronTM for

appr oxi MaérebyeniAtiseEOrTsM HBPESesd |1 b ind HIPPRYSH aiemtickitriRf e 89, ddougs drat

91 WD 01/77172 PCT/US01/11098 49,000 X g for 15 m nutes at 4C. "The

resul tingspghl eni SefilieRir ﬁéyésegﬁgggd %2@%5{?@:?2 ﬁdggggmg@%ﬁﬂj%ﬁ%p“

7.4 and 0.1 mM EDTA, honobgeni ze
centrifugation.at 49 000 X f 15 mnutes,.at 4C. . T esultin Il et can
oot or ofithp il ok bR ulind PhBlran RestofinizR af i Aanob P and Feheheetat

screenin t he nbrane pellet is_slow ép t hawed at room tenperature,

resus peng%eoq % SHifrtler mEbnthe AnalgpRlehwiHerresusnspded in 2theM TRV 20 mM
yield a final protein concentration of 0.60nglmM (the resuspended nenbranes
are pl ac¥gGn pHck4, heniogeniges) for tRR vsingPobitca hano g@etee (Biinland) &f 000 rpm.
(conprising 2 G of tracer [1251 CAMP (100 I)] to 11 m Detection Buffer)
W 'l be prepaLggnabasodedontighaiRe dsthys 6D HEPREBrd M tHiPBcatdBOVH] A6IM &L in D6
instructions. Assay Buffer will be prepared fresh for screening and

cont ai ne ] 1 0 i i 0.1
units/n1q€¥§%?¥hgﬁgp gggﬁ%@?ﬁ%%%ﬁgganaé?Ogggwyggg’?§?§%§§?f§%g&§FgﬁﬁkFATP
Sigm) ; Buf f.er .can be stored,on ice until, utilized. ndi dat.e

CompoundBenhaer  rgted dAleri st Ehof pilne Md b irompBF S siReEy Hewde)

wi Il then be added, preferahly, to 96-well plate wells (3 pd/well; 12M

final as @Eﬁ‘fff tocff?%é‘% ﬁ?lﬁ-él?‘?%%abm%ﬁ@e tieal agspy Rongeniratigpswilhernsist of M of Bisiglede| | )

and 501 of Assay Buffer. This mxture is then incubated for 30 m nutes at

r oom t enpeerse ag@istwnd/ior gganidt,ed Oplg adnmigancRublebwicomptisies ieaaisatoroand 1000 off
Detection Buffer is added to each well, followed by incubation for 2-24

hours. Pblogéncik dightien ApoHit &ay Wil b¥\edduBsedis OBEMETM @] whige iR8deagHFiNg
"Prot. #31" (as per manufacturer instructions). Exanple 8

assays are incubated for 1 hr at room temperature. Assays will terminate by rapid filtration onto

Wallac Filtermat Type B with ice cold binding buffer using Skatron cell harvester. The
radioactivity will be determined in a Wallac 1205 BetaPlate counter.

Again, this approach is used merely to understand the impact of the directly identified
candidate compound on ligand binding. As those in the art will appreciate, it is possible that the
directly identified candidate compounds may be allosteric modulators, (i.e., compounds that
affect the functional activity of the receptor but which do not inhibit the endogenous ligand from
binding to the receptor. Allosteric modulators include inverse agonists, partial agonists and
agonists.

References cited throughout this patent document, including co-pending and related

patent applications, unless otherwise indicated, are fully incorporated herein by reference.
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LI GAND- BASED CONFI RVATI ON ASSAY 92 WO 01/ 77172 PCT/ USO1/ 11098 Menbranes
W ll be prepared fromtransfected Hek-293 cells (see Exanple 3) by
honogeni 20 bomirn 20 mM HEPES and 10 nM EDTA, pH 7.4 and epenusifugesd at
49,000 x g for 15 min. The pellet will be resuspended in 20 nM HEPES and
0.1 nM EDTA, pH 7.4, honogeni zed for 10 sec using Polytron honpgeni zer
(Brinkman) at 5000 rpm and centrifuged at 49,000 x g for 15 min. The final
pel | et odifisatipnssnd ﬁé‘i‘?ﬂ%@l piho displaseribmrgtionsdhat arawithivgenRirvigw of the, skilled
honogeni zed for 10 sec using Pol ytron honogeni zer (Brinkman) at 5000 rpm
Li gand- batisxh are afidomypatsed withisthy sbavieldischeupand drercbdmk that follptvi cat e 200111
volumes in 96 well plates. Assay buffer (20 mM HEPES and 10 mM MyCl2, pH
7.4) will be nsBeudh diretil 6F exPREBGPARRors hrklabhiBbRo tAYSE P e AEOM ﬁﬁlﬁ)og&q{for
o}

agoni sts and the receptor's endogenous Ilgand (used to deflne n specific

bi ndi n9) ui1FLA8 7R %g?lythg %ﬁgﬁoﬁg%&ﬁl ¥i‘1r§10 Fen%ﬁg ﬁflcﬁ%ré I@‘%C%g oS rn?osslt %rg%eﬁ??tﬁ&

i nverse agoni st and/ or agofil st ne pro

receptor and, 10 u and t .assay, w || i ncupat ed
foron by thevegist QR pe p&ﬂ@‘gr CEHS aPe s Jeleet wil T amson Tt Gohpoq
roon1te erature. Assays W |l termnate by rapid filtration onto Wallac
Fi | t ennatoligegien BARCH Oilé@tébﬂfd%l%@l@@g(ﬁu niwersify Blyl.Sdanaseas, Y&l 20HArA268t er .
The radioactivity will be determned in a Wallac 1205 BetaPl ate counter.
Agai n, tHB3)amdentehprovisiose of fieer Bhgapest Tueatyr ot aired Irtéreatiomph &ecoghitioheof the
directly identified candidate conpound on Iigand binding. As those in the

art wi | | DappitesiMictoorbdnidngs RPER seAPatceProdedi®&:! TTie DIE A 'tcesgedQ?)nﬂllbdat e

conpounds nmay be allosteric nmodul ators, (i.e., conpounds that affect the
function v r nous
| i gand f%gr%@cﬁdndg?érf\mﬂedwﬁe ?gfg%?‘grﬁgkﬁ{\%{ea%ﬁdféu%gﬁl ap %@es&ulnlﬂcf i nverse

agoni sts | goni sts and agonists. References cited throughout this
pat ent déggﬁ%%¥gg§ﬁcluding co-pending and related patent applications,

unl ess otherw se indicated, are fully incorporated herein by reference. 93
WO 01/ 77172 PCT/US01/11098 Modifications and extension of the disclosed
inventions that are within the purview of the skilled artisan are
enconpassed within the above disclosure and the clainms that follow

Al t hough a variety of expression vectors are available to those in the art,
for purposes of
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utilization for both the endogenous and non-endogenous known GPCRs, it is
nost preferred that the vector utilized be pCW. This vector was deposited
wi th thewometiaan Type Culture Collection (ATCC) on Cct obeT/Us®/1109398
(10801 University Blvd., Mnassas, VA 20110-2209 USA) under the provisions
of the Budapest Treaty for the International Recognition of the Deposit of
M croorgani sns for the Purpose of Patent Procedure. The DNA was tested by
the ATCC and deternmined to be. The AIEEMmS assigned the foll ow ng deposit
nunmber to pCW: ATCC #203351. 94 WD 01/ 77172 PCT/ US01/11098 CLAI M5 What
i s clal mgthat &' cladmedisiret hod for directly identifying a non-endogenous
conmpound as a conpound having an acti Vi ty sel ected fromthe group

consi sting jof . r oni sts arti aI om sts,
to a non- endoée%lgtéga %%o(ﬁ%g fH(% eﬁh@ﬁ% é”‘h{) %(%%ﬁwu%rcomgou% { avmg

pr ot ei n-coupl ed recept.or a| d, receptor corrprl S a transrrenbr ane-6 region
and an int ra%f“ftWFté{lselF%tﬁ‘ii Am the PRt ofdp ‘é‘ﬁgﬁ gggonus Sa)’a@](lﬁ @8‘91?1?@ apd
non- endogenous version of a known GPCR having an am no acid sequence

sel ected fronP¥HY BBLHE, c dhgi BFFgoganosEQonsitniyely agivate8EQr$im NOkndg; G

SEQ I D. NO.: 429: SEQ ID.NO :431; SEQ ID.NO :433; SEQ ID.NO : 435;

SEQ I D. NO. : 4313rotdﬁE—Q)up]bd\lfacept819 saﬁE@cépﬂ)rl\KampM;m,g a Slafdnhddiiehe-@46dion and an
SEQ I D. NO. : 445: SEQ I D. NO. : 447 SEQ I D. NO. : 449: SEQ I D. NO. : 451:

SEQ | D. NO. : 453raSEQId R isiSEQe koY 1 457, SEQ 1 D. NO. : 459;

SEQ I D. NO. : 461 SEQID O TD NO - 465 SEQ. I D, NO. - 467

SEQ I D. NO.: 469; ( 4 -_C”%—, Q

SEQ | D. NO. : 477 %E %’ R@ga FOTSESy B k%s“’ﬂéﬁakn J’)% §§§ amino acid
SEQ | D. NO. : 485: SEQIDNO D. NO. : 489

SEQ I D. NO. : 493 SEQ. ISFH8ce ﬁ%te% S, SRR C@Q%‘Stlﬂgéggﬂ%ﬁ&) 33@

SEQ I D. NO. : 501: SEQ I D. NQ. : 503: . | D. NO. : 505: .1 D. NO. : 507;

SEQ I D. NO. : 347; SEQ |SﬁQ@1\§Mr7 @N@a@@siEQI@ ) 143 INSEQIBENO.:433;
SEQ I D. NO. : 359: SEQ ID. NO.:363; SEQ ID.NO.:367; SEQ ID.NO :371:

SEQ | D. NO. : 375: SEQ IS5 NEY 935 SHD). MNGD4338%EQ.ID.NO. :439; SEQ.ID.NO.:441;

SEQ.ID.NO.:443; SEQ.ID.NO.:445; SEQ.ID.NO.:447; SEQ.ID.NO.:449;
SEQ.ID.NO.:451; SEQ.ID.NO.:453; SEQ.ID.NO.:455; SEQ.ID.NO.:457;
SEQ.ID.NO.:459; SEQ.ID.NO.:461; SEQ.ID.NO.:463; SEQ.ID.NO.:465;
SEQ.ID.NO.:467; SEQ.ID.NO.:469; SEQ.ID.NO.:471; SEQ.ID.NO.:473;
SEQ.ID.NO.:475; SEQ.ID.NO.:477; SEQ.ID.NO.:479; SEQ.ID.NO.:481;
SEQ.ID.NO.:483; SEQ.ID.NO.:485; SEQ.ID.NO.:487; SEQ.ID.NO.:489;
SEQ.ID.NO.:491; SEQ.ID.NO.:493; SEQ.ID.NO.:495; SEQ.ID.NO.:497;
SEQ.ID.NO.:499; SEQ.ID.NO.:501; SEQ.ID.NO.:503; SEQ.ID.NO.:505;
SEQ.ID.NO.:507; SEQ.ID.NO.:347; SEQ.ID.NO.:509; SEQ.ID.NO.:351;
SEQ.ID.NO.:355; SEQ.ID.NO.:359; SEQ.ID.NO.:363; SEQ.ID.NO.:367;
SEQ.ID.NO.:371; SEQ.ID.NO.:375; SEQ.ID.NO.:379; SEQ.ID.NO.:383;

SEQ.ID.NO.:387; SEQ.ID.NO.:391; SEQ.ID.NO.:511; SEQ.ID.NO.:513;
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SEQ I D. NO.: 387; SEQ ID.NO :391; SEQ ID.NO :511; SEQ ID.NO :513; 95 WO
01/ 77172 PCT/US01/ 11098 SEQ ID. NO.:515; SEQ I D.NO.:517; SEQ I D. NO.: 519;
SEQ | D. N0 8217172 SEQ. | D. NO. : 523; SEQ I D. NO.: 525; SEQ. | D. NCT/B8T111098

SEQ ID. NO.:529; SEQ ID.NO :531; SEQ ID.NO :533; SEQ ID. NO. :535;

SEQ I D. NO :537; SEQ ID.NO :539; SEQ ID.NO :541; SEQ ID. NO. :543;

SEQ ID. NO. :545; SEQ ID.NO :547; SEQ ID.NO. :549; SEQ ID. NO :551;

SEQ I D. NO.: 553;  SEQSIFQ.NIONCE555; SHERID RONG1 75850 . ISRD. I DONEQ IBNO.:521;
SEQ ID. NO. :561; SEQ ID. NO :563; SEQ ID.NO :565;, SEQ ID. NO :567,

SEQ I D. NO. : 569;  SEQSIH®) I¥NhE13; ﬁ&gn N2 55 ISR, |87 Nek o B RO 529
SEQ I D. NO. : 577; SEQ :E% NO.: 395;” SEQ. | § NO. :5’399; H%E%’ l%@Q%%@SE
SEQ I D. NO. : 407; SEQ okl y y ; | DNQ. - S
SEQ 1D NG - 423 seo T RONETSh SRR SRR BN 5 B NP % ha

the sel ected non-end GRCR ' .S constitutively active; (c)
contacting a non-end%%ggﬁﬂ@océ%gi%‘ﬁ'MgL@Q\@NQ%3M&§%%US,
constitutively activated GPCR of step of (b); and (d) determ ning, by
measur ement of the c§mﬁ%iﬁﬁ7;c§tﬂﬁfﬁéi\1@éﬂ&S%hﬂé@{%dﬂr%ﬁ@ﬁbm.ﬁ&ﬁet her

sai d non- endogenous conpound havi ng i nverse agonist activity as an inverse
agoni st or agoni st aSHEQIN.NO.S5SBRQYINNGD.: 557, SEQ.0D NG 5D 0SEQ.OD N €551 b) . 2.
The net hod of claim 1 wherein the non-endogenous GPCR of step (b) is an

amino acid sequence SFRYINNIC. 563, BFNENNS. 365 3FQ) PN 56428:0 30 N & aet hod

of claim1l wherein the non-endogenous GPCR of step (b) is an am no aci d
sequence having, Lhe SSRMERSe. 81 SEOIDNAIRESRNG LD MO 5700 o
5. The et hod of ¢l aSHOIINDE arh Sl St B TR0 Y i s an
am no acid SEQ.ID.NO.:411; SEQ.ID.NO.:415; SEQ.ID.NO.:419; SEQID.NO.:423;
SEQ.ID.NO.:579; and SEQ.ID.NO.:581;
(b) confirming that the selected non-endogenous GPCR of step (a) is
constitutively active;
(©) contacting a non-endogenous candidate compound with the non-endogenous,
constitutively activated GPCR of step of (b); and
(d) determining, by measurement of the compound efficacy at said contacted
receptor, whether said non-endogenous compound having inverse agonist
activity as an inverse agonist or agonist activity is an agonist to said receptor
of step (b).
2. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:425.
3. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:427
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sequence having the sequence of SEQ ID.NO :431. 6. The nmethod of claiml
wherei n the non-endogenous GPCR of step (b) is an amno acid sequence

havi ng t veosequence of SEQ I D. NO :433. 7. The nethod of cpéai/mwsdi/mbesrein the
non- endogenous GPCR of step (b) is an am no acid sequence having the
sequence of SEQ ID.NO :435. 8. The nethod of claim 1l wherein the

non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence of4. SEqp hdiNA af4B7m 19whéerhia thehdeehdoberuaiGPCR vhasebh is amino acid
non- endogenous GPCR of step (b) is an am no acid sequence having the

sequence of SkQubddeMaying 3 sehflencd BESEBIDAO Of20c! @i m 1 wherein the

non- endogenous CR of step (b) is an amno acid sequence having the
sequence of NG, : 1 |, @i eregin the . .
non- endogens() S?ﬁ)e‘ cR ofdfég%g 1( S'erlg_lg %%%R%J%Q@(?gé%“ﬁ% thIJP‘szq“e ?J%@%Pe&’b] KA gippgeid
sequence of SEQ I D. NO :443. 12. Th of ,.claim1l wherein the

non- endogenou&® ng#‘éepse%cjncpggﬁlgaiﬁﬁﬁgn%@id sequence having the
sequence of SEQ ID.NO. :445. 13. The nethod of claim1 wherein the

non- endogerfoudheyrethogrofslaip 1 wherpiy thgmemendegenvs GPEERgoksters(bh vimgminb ecid
sequence of SEQ ID.NO. :447. 14. The nethod of claim1l wherein the

non- endogenouseq@iicie labingttepsefince sf SBQADING..4881 d sequence havi ng t he
sequence of SEQ I D. NO. :449. 97 WD 01/ 77172 PCT/US01/11098 15. The met hod of

claim 1 wher eTRe ilethddWToRMdA0RRGHR th6dh-ldoghiRRs GPCR 8f &5 @it #finf acid
sequence having the sequence of SEQ ID.NO :451. 16. The nethod of claim1l

ﬁ’gi{ o LZ%E%%%%%%‘*%@%@?& PR b EEmORAR. T2 hod o “cl a m'1 wherei n
Sequence. of SEE MBIRG 458m 5P Sorfubgrists ik oG 8 i imghino doid

non- endogenous GPCR of  step (b) is _an am no acid sequence having the
sequence of SEgUFIseNEVgshe sequencyRESERIRMO#A37el ai m 1 wherein the

non- endogenous GPCR of step (b) is an am no acid sequence having the
sequence of9. SE@: methd.of 458m 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:4309.

10. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:441.

11. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:443.

12. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:445.

13. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:447.

14. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:449.
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20. The nethod of claim 1 wherein the non-endogenous GPCR of step (b) is an
am no acid sequence having the sequence of SEQ ID. NO :461. 21. The nethod
of clai miowhenei n the non-endogenous GPCR of step (b) ispanuvam/nosaci d
sequence havi ng the sequence of SEQ ID. NO :463. 22. The nethod of claim1l
wherei n the non-endogenous GPCR of step (b) is an amno acid sequence

havi ng the sequence of SEQ ID. NO. :465. 23. The nethod of claim 1l wherein

t he non- endfdlransth@POR:laiin 4 6hercidthe Hog-caddeacusaEPCR af Blep (WS EL bmidd %id
non- endogenous GPCR of step (b) is an amno acid sequence having the

sequence of SBGidnk: NRingH®8 seqience IS HIBIDING. @51 cl aim 1 wherein the

non- endogenous GPCR of step (b) is anamno acid sequence having the
sequence o . - 4T . I of clajm, 1 wherei.n the. .

non- endog e&n%’%géh&g%)? £ élg %%1 %&eregﬁ;&lg gl%é %ﬁg%eé%?sdéﬁ (g%d)é \é\{%B gg\)ﬁé\;}? AR eid
sequence of SEQ | D. NO.:473. 98 WO 77172 PCT/US01/ 11098 27. The nethod of
claim1 V\heregfig%eflﬁ% G a%@ﬂ%%gﬁkﬁlﬁéé ¥p (b) is an anino acid
sequence having the sequence of SEQ ID.NO. :475. 28. The nethod of claim1l
wher ei n t hé7-ngis-eefleehdais Erbrrest thetmep-epdyzehausaPGRiofistep ¢h)ds ais evpirenaid

havi ng the sequence of SEQ ID.NO :477. 29. The nethod of claim 1l wherein

t he non- endogequmse BR@GEE e safuepce(d)SBIANOardbfo aci d sequence having the
sequence of SEQ ID. NO :479. 30. The nethod of claim1l wherein the

non- endogen®UsheGR&Ro@bf Sthied1 (brdir thdhoAth ' h Bhidd i
sequence of SE(%. I D. NO. : 481. 31. ' The mgt ho%g?&%ﬁ?%ﬁ%@%g@pﬁﬁ? ﬁ%lﬁ(ﬁ:?(:ﬂ

non- endogeno . i ]?ﬂh ) id sequence having the
sequence of &%@@&%In%%gge@gﬂcﬁgﬁg% 'og)(?'é ‘claim1 wherein the

non- endoge GP f.ste .S.an amno acid ence having.the.
sequence o? Qé@@”ﬁ%‘?\?&f %@%Pl é‘%?ere’l*h@e PRR1TBEPESROS) %}?ﬁ%?ﬁ?ﬁﬁ %@i 1 2 g@gino acid
non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence of SEEENEP hgyingde sequgnoeTH SERIMYE-:459.cl-ai m 1 wherein the

non- endogenous GPCR of step (b) is an am no acid sequence having the
sequence 020.9E@ mhdof e8ith 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:461.

21. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:463.

22. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:465.

23. The method of claim 1 wherein the non-endogenous GPCR of 467.

24. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:4609.

25. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:471.

26. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:473.
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35. The nethod of claim1 wherein the non-endogenous GPCR of step (b) is an
am no acid sequence having the sequence of SEQ ID. NO :491. 36. The nethod
of clai miowhenei n the non-endogenous GPCR of step (b) ispanuvam/nosaci d
sequence havi ng the sequence of SEQ ID. NO :493. 37. The nethod of claim1l
wherei n the non-endogenous GPCR of step (b) is an amno acid sequence

havi ng the sequence of SEQ ID.NO :495. 99 WD 01/77172 PCT/US01/ 11098 38.
The met hod 26f The¢ miethod offekireilnwitdiein tion@petdggsous GERPRP fatepsGR B {nliming agid

am no acid sequence having the sequence of SEQ ID.NO :497. 39. The net hod

of claim 1l whaggbibethBind @t RHEREE FBeo.of75step (b) is an amino acid
sequence having the sequence of SEQ ID. NO :499. 40. The nethod of claim1l

sher i oot ERA0ARRRE CRAL L, 5150, Ll oL ButOPER 00 BEHIRISSH,
Lhe non- endoschols Tl ShBcABLsAGINEIE 010, Seavence having the

non- endogenous GPCR of step El‘%)l is an am no acid _sequence having the
sequence of29sEky methadof shan 14zhergin dhapanengoginons GPRR10fMRRr &) is ankamino acid
non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence of SgEQuérdelavingthe. sequencd bESHRIDMND.af79cl ai m 1 wherein the

non- endogenous GPCR of step (b) is an am no acid sequence having the

sequence 0f30SER hlt@.of 3thin 145herdii ehdiini@dogdnoad BPTRofMAGY (%'?1{@, do@nino acid
non- endogenous GPCR of step (b) is an amno acid sequence having the

sequence of %&%@ihg?%pseﬁﬁhcg%mm%gglcI aim1l wherein the

non- endogenous 'GP is anTam no acid sequence having the

sequence of 1 D, NQ. ..351. .47. The net hod of claim.1 ereln the . .
non- endoger%l?f%ﬁ&r&'ggf‘)fgggﬁ 1(‘?51}“‘?1@%591“% Bg%}lﬁabwéﬂe@e(%hmmﬂémd
sequence of SEQ ID.NO :355. 48. The nethod of claim1l wherein the
non- endogenoutdbgeRr haying thesequpncs of SBQHARNG 4881 d  sequence having the
sequence' of SEQ I D. NO. : 359. 100

32. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:485.

33. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:487.

34. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:489.

35. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:491.

36. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:493.

37. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:495.
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WO 01/77172 PCT/ USO01/ 11098 49. The nethod of claim1 wherein the

non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence wbd 08EQr1 D. NO. : 361. 50. The nethod of claim1l wheP€T/Se1E098
non- endogenous GPCR of step (b) is an am no acid sequence having the
sequence of SEQ ID.NO :367. 51. The nethod of claim1l wherein the

non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence o038.JE@mdhodnf i 1 Shereiinthemenivodogshowsl GPER b elep () in ah Aeino acid
non- endogenous GPCR of step (b) is an amno acid sequence having the

sequence of SEQehfs NRinGHhs sedmdnce WTSBEITNG..ab7.cl ai m 1 wherein the
non- endogenous GPCR of step (b) is an amno acid sequence having the

sequence Ofg Sl%@ﬂléﬁul)\ég?f C’SitZ@}D 1 ?&rgsere]}bﬁle '}Bhléﬁgoog%;m ld@P@R be ‘éf%@ réﬁ)ihig ah Egmgch%cid

non- endogenous GPCR IS an am no acl sequen avi

sequence of SEQ I D.NO.:383. 55 T Qf,claiml wherein the

non- endogeno&g(%@gfﬁﬁ%?n%@gﬁe%?cqog%mﬁ)oag%i d sequence having the
sequence of QID NO ;387. 56. The nethod of claim1l wherein the. )
non- endogefd 3516@?&’9'\&?@ deigh! pipremythg nogrendegeneys TP GR of sige £b)ia ¢ Arindecid
sequence of SEQ ID.NO.:391. 57. The nethod of claim1 wherein the

non- endogenosquERrgrhafingthe pequishce of SEQ. BMNOES5ALI d  sequence having the
sequence of SEQ ID.NO :511. 58. The nethod of claim1l wherein the

non- endogesnUEheGREROObL ShigP] (Whkreirs tha Mo EhfekeacisiGP CR G 6126 €b)ia vh Rehikd&cid
sequence of SEQ ID.NO :513. 59. The nethod of claim1l wherein the

non- endogenoys, GRER, ainsiEReduiod o SHY BINCRsREI d | Sequence having the
sequence of SE%Q. I D. NO :515. 101 WO 01/ 77172 PCT/US01/ 11098 60. The net hod

equence. hivi s pAadd e 8 EVAPRERAE o hod GoR B oo Bla B o S 4
havi ng  ho- s CRTERECRBFMEBESFIER CLSH TADOAE ot hod of ¢l ai m & wher o n
t he non-endogenous GPCR of step (b) is an amno acid sequence having the
sequence of3.  mgthogpf ¢jgim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:507.
44. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:347.
45. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:509.
46. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:351.
47. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an arnin-o acid
sequence having the sequence of SEQ.ID.NO.:355.

48. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:359.
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63. The nethod of claim1l wherein the non-endogenous GPCR of step (b) is an
am no acid sequence having the sequence of SEQ ID. NO :523. 64. The net hod
of clai miowhenei n the non-endogenous GPCR of step (b) ispanuvam/nosaci d
sequence havi ng the sequence of SEQ ID. NO :525. 65. The nethod of claim1l
wher ei n t he non-endogenous GPCR of step (b) is an amino acid sequence

havi ng the sequence of SEQ ID.NO :527. 66. The nethod of claim 1l wherein

t he non- endogERAHEMEPER:IRN $ tviRrdiPihel BnRRIGEHR @B S 8n R Sid he
sequence of SEQ ID. NO :529. 67. rThelems%lhod@goﬁb clglistr:nﬁlof\%ﬁe ggjllﬁ%ltlhe il

cequence of  SEUTD R e E R bl ST BTN AR Lo v T wherein the

non- endoge GP f.ste i.s.an am no acid ence, havi ng .t he .
sequence o? 8‘%@5 ITI%EN%.O? %%?P 1 g’g%ereflﬁ @GW@PWBQO%?PO%SI %P‘iﬁ%#\ﬁﬁg (B 1§ ap ginino acid
non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence of Seayeanee Reyingths sequence{SHREMYE-867.cl ai m 1 wherein the

non- endogenous GPCR of step (b) is an am no acid sequence having the
sequence of1.SH@ th&hdDof 83if 1 FRredDHe Hoh-hd@eRET GINOR /of 1P §b)7it an Thendadidod
of claim1l wherein the non-endogenous GPCR of step (b) is an am no acid

sequence havi%@@b@h%@&@@g@ﬁcﬁ@ﬂm&og@@ﬂ- 72. The nethod of claim1l
wherei n t he non-endogenous CR of step (b) is an amno acid seguence

havi ng thessemienaho@be éé%?l g ?Je%@zl'b?é?ngnéﬁd%ﬁgﬁgusr@&g%f Qt],;ea 3@?\1{5} g‘n a]agu\\‘/\firfoﬁ%cei%

n
t he non-endogenous GPCR no acl S he

sequence of SEQ I D. NO.:543. 74. T ﬁﬂﬁﬂ Qf _claim1 wherein the
non- endogeno&gw&ln%ﬁigﬁe?%?cq%%ﬁ oggéﬂ d sequence having the
sequence of SJSE[Q. | D, NO. ; 545. 75. The nethod of claim1l wherein the )
non- endogenduscaprthod et gaigp 1 viherqm thsmogrendegeneusdGPCR i sien éb)iawn agrindecid
sequence of SEQ I D.NO. :547. 76. The nethod of claim 1l wherein the
non- endogenouwsq@RORhafing the sequishced of SEQ.BMNO332i d sequence having the
sequence of SEQ ID.NO :549. 77. The nethod of claim1 wherein the
non- endogefUEheGRERO®DS SlhigP1 (Wherdit the hoaBhddkeadisdGPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:383.
55. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:387.
56. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:391.
57. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:511.
58. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:513.

59. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:515.
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sequence having the sequence of SEQ ID.NO :551. 78. The nethod of claim1l
wherei n the non-endogenous GPCR of step (b) is an amno acid sequence

havi ng t meoseguence of SEQ I D. NO :553. 79. The nethod of eCHUSML11088er ei n

t he non- endogenous GPCR of step (b) is an amino acid sequence having the
sequence of SEQ I D. NO :555. 80. The nethod of claim1l wherein the

non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence of60SER mEthdof 5hiim 184herdihéhenminhsmdogdnoad GPARIofwhepr (B) 13 dnheénino acid

non- endogenous GPCR of step b is step (b) is an am no acid sequence having

the sequence glquefc@hbiandihe eRncd FMPIONT A172 PCT/ US01/ 11098 82. The

nmet hod of claim 1 wherern the non-endogenous GPCR of step (b) is an am no
acid sequenc j S GAMERG EQ. ' : t hod of
claim1 m??'e?%@?’%{eh%ggﬁ? %n ggeno%g t@@%(?fi B%[ng)lp% E}E?kl st%geﬁ’ ég%%nageag?a% acid
sequence havi ng the,sequence of S X . 84. The method of claiml
wherein the n%e%l‘%t}?ﬁélﬂgﬂg S@@ﬁ%&%‘%@%% “an amino acid sequence
havi ng the sequence of SEQ I D. NO. :565. 85. The nethod of claim 1l wherein
t he non- en&@g%%%ﬂ@@ﬁclﬁm drwhpreip the ronzgndaganass GRCR ofstapubhisentraninageithe
sequence of SEQ ID.NO :567. 86. The nethod of claim1l wherein the

non- endogenoussq@CR hoting tlexediEnce of SEQ.ANINM:54ti d sequence having the
sequence of SEQ ID. NO :569. 87. The nethod of claim1l wherein the

non- endogemdushéneRo fof $1a@R 1(Wierid A nEAENABg@6LS GPERIIARGA LN AU WInh 8cid
sequence of SEQ ID.NO :571. 88. The nethod of claim1l wherein the

non- endogenoug.

sequence of SE&%‘%@&}%illng%}%oseg‘ge}lc#ﬁ%%Wo g'ic?ai %egu%g(raeihﬁvi Rg the
D enon e TR BHER e PR PRIl i i

non- endogenous GPCR_of, step (b) is_an amno acid sequence having the
sequence of StEaMIseReying e sequencapleSERIANP.-025¢cl ai m 1 wherein t he

non- endogenous GPCR of step (b) is an amino acid sequence having the
sequence of65SE®@ methdof 8BEn 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:527.

66. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:529.

67. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:531.

68. The méthod of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:533.

69. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:535.

70. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:537.
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92. The nethod of claim 1l wherein the non-endogenous GPCR of step (b) is an
am no acid sequence having the sequence of SEQ ID. NO :399. 104 WD 01/ 77172
PCT/ US01MQ0087128. The net hod of claim 1 wherein the non-patogeraess GPCR of
step (b) is an am no acid sequence having the sequence of SEQ I D. NO :403.
94. The nethod of claim 1 wherein the non-endogenous GPCR of step (b) is an
am no acid sequence having the sequence of SEQ ID. NO :407. 95. The net hod
of cl ai m 17i&eengthdachef claim &mdieganiba siofiPalR gefiostGRCK bf step (Bris amumehodsid
sequence having the sequence of SEQ ID.NO :411. 96. The nethod of claim1l

wherein the nReqrafsIRASNOMS séReReQF SEED. ND):53¢ an anino acid sequence
havi ng t he seglq}fance of SEQ ID.NO :415. 97. The nethod of claim1 wherein

t he non-en ' ] j nce_ havi ng.t he
sequence 0?2%%%. : %%SRJ% §3@Bre%e?rl§ %@%Pagg%‘l&%@;ﬁr#ffaﬁg i'h Y A0 stid
non- endogenous GPCR of ste b) i i.no._acid sequence having the
sequence of §E‘1&ef1%ﬁi\?<‘5}f!&1 g&c&g&ceﬁiéﬁ%@é ‘claim1 wherein the

non- endogenous GPCR of step (b) is an am no acid sequence having the
sequence of3-Somatheget d7ig 1 yhereinihe npp-endagergus GRERnof stgh €p)db an aiméno acid
non- endogenous GPCR of step (b) is an amno acid sequence having the

sequence of SEqehe: INOIMSIBE seqiibice oTBEQEELINOAS54F. claim 1 further conprising
the foll owi ng step: assessing, by using an endogenous |igand based assay,

the i npact 70THeRGetheiof @RBPD Mt HORBRYAGRhoEIGICK @) sep (6)18 aRbAgiosti®ef an
endogenous ligand for the known GPCR version of the non-endogenous version

of said kno"‘@e@l,%%ﬂiv' @E_S%q(ﬁlgﬂce\/gf@@@@ﬁokggm GPCR. 102. The nethod of

clai m 101 wherein sai ogenous conpound is an allosteric nodul ator

of said kn GP 05 WO 01/ 77172 PCT/ US01/110 ABST . The invention

di sctosed Th T raeted SR L HHERE Pepar stopsnep e A FaR s BB grpssc
sequence having the sequence of SEQ.ID.NO.:547.

76. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:549.

77. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:551.

78. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:553.

79. The method of claim 1 wherein the non-endogenous GPCR 6f step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:555.

80. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:557.

81. The method of claim 1 wherein the non-endogenous GPCR of step b is step (b) is an

amino acid sequence having the sequence of SEQ.ID.NO.:559.
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nore particularly to a human G protein-coupl ed receptor for which the
endogenous ligand is known ("known GPCRs"), and nost particularly to
nmut at ed Wonvenaongenous) versions of the known GPCRs for POBESOIISYS
preferably in screening assays for the direct identification of candidate
conpounds as inverse agonists, agonists and partial agonists. 106

82. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:561.

83. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:563.

84. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:565.

85. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:567.

86. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:569.

87. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:571.

88. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:573.

89. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:575.

. 90. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:577.

91. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:395.

92. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:399.
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93.

94.

9s.

96.

97.

98.

99.

The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:403.
The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:407.
The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:411.
The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:415.
The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:419.
The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.ID.NO.:423.
The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequence of SEQ.ID.NO.:579.

100. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino

acid sequence having the sequence of SEQ.ID.NO.:581.

101. The method of claim 1 further comprising the following step:

assessing, by using an endogenous ligand based assay, the impact of the non-
endogenous compound of step (d) on the binding of an endogenous ligand for the
known GPCR version of the non-endogenous version of said known GPCR of step

(a) with said known GPCR.

102. The method of claim 101 wherein said non-endogenous compound is an

allosteric modulator of said known GPCR.
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ABSTRACT
The invention disclosed in this patent document relates to transmembrane receptors,
more particularly to a human G protein-coupled receptor for which the endogenous ligand is
known (“known GPCRs”), and most particularly to mutated (non-endogenous) versions of the
known GPCRs for use, most preferably in screening assays for the direct identification of

candidate compounds as inverse agonists, agonists and partial agonists.

106



