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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
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Generally, 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 -



to the receptor. Stabilization by such Iigand-independent neans is terned
“constitutive receptor activation.” Traditional Iigand-dependent screens
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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 »6f these receptors.



MCH, the endogenous |igands for TSHR and GPR24, respectively. Figure 2
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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-A623] (“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-IC3-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 GPR5 (“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. ~ =~ = - ' T |
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DETATILED 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, thé 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
_' HISTDINE | HIS H | *

ISOLEUCINE ILE I
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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

intracellular 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;

“pharmaceutical composition” is an example of a composition.

a

- COMP(_)UNi)-' EF.FICACY: .s;hall mean a measurement of the ébility of a compound to

inhibit or stimulate receptor functionality, as opposed to receptor binding affinity. Exemplary

6
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drug di scovery process involving identification of an endogenous
whether 1n an in V1tro system or an 11 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 éxainpie and not 'l-imi{a-tion, the term "recéptor," shall mean -
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non- cons? further ¢xeample and pel lmaitationeyhere thegimerisad ¢ mamerl bast hoge maninwlaied on of
the receptor. In terns of equivalents to specific sequences, a subsequent
nmut at ed inolude efon-endogenousceoaptitotivaly activateid deseptbr,tsorebring @fi b \cahdiddte tamporidr st
mutation of the human receptor if (a) the level of constitutive activation

of the shypmesiseiTan MiabegktémigViale. @ human receptor is substantially the
sane as that evidenced by the first nutation of the receptor; and (b) the

T RN O AT A TR ksl

subsequent mnutate ptor an rst mutation
recept or g4 east about %. nore preferably.at |east about 90% and
ot pr oF BRI 38 e 206tk of et TP o iRt ek Thtan® Rot-endogeti

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 ()
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.



to the fact that the nost preferred cassettes disclosed herein for
achieving constitutive activation includes a single am no acid and/or
codon ch@ange Pgiyeen the endogenous and the non- endogeno T@ﬁ%ﬁ%&& t he
GPCR, the percent sequence honol ogy should be at | east 985? HAN
RECEPTOR shal |l mean an endogenous naturally occurring nolecule specific
for an endogenous naturally occurring |igand wherein the binding of a

ligand to a HESIPCBLIARIl%a8% Bl 8@}5{@&@4&&?@@1&&9@%&8@9&&%@& oratel0 VO
01/ 77172 PCT/US01/ 11098 ORPHAN RECEPTOR shal ' nean an endogenous IPecept or

o e 83RAREO eSOk AR £ M PR B

conposition co isjin .east. one Aacti i ngredient, .whereby the
Conposi trflglﬁc‘lﬁg %%rsﬁfﬁgggq ’éep}'l?ﬁ}%ss(gi:‘beéﬂlﬁ’ohle}lpg?s“&gg rpaties dpolatedk fof wiroduetion
outcone in a mammal (for exanple, and not limtation, a human). Those of

or di nar yntosgkeykaryorc st GeH); \mthe qapriel & edeayolia dlashpelbod Blasmidhie integtateidquios
‘appropriate for determ ning whether an active ingredient has a desired

ef fi cacitbeseluiar DNA lndgbel Hoso €etl mucinelead swlidh thh eeukayoti@ BlosPICABNEplicaka) khenean
t he conbination of a Vector and cDNA. CGenerally, a Plasmd is introduced

into a HasimiGebpliches. PhEerably RS &f MitpdsePdf théinivemiciniédse8 hBleRS Mg Cdihe
cDNA as a protein. STIMILATE or STIMILATING in relationshipto the term

"responsg" : o LSl i epce of a
compound: e agohc CHPM, picldLy, RERBRIRR by o FRel s R R I eflbence
to cDNA shal |l i I ble of incorporating at |east one
cDNA ancfogi{f)tgﬁr%%geﬂ(??@c%lﬁgggggi?‘%c:bﬁfpﬁceélsmst Cel|. The order of the
followi ng sections is set forth for presentational efficiency and is not
intended, norlNNREGTEY ENTIRYINGS o5 INMRECTEY oFDENT | ssesne the t he
clainms to follow A Introduction Constitutively active forns of known G

pr ot ei n-teagitpingd appreanht tor the diigs disosedy procedsanvaiviag ddentifiasteont ofac endogenousan
be obtained by site-directed nutational nethods, well-known to those

ski | | ed ligand hpedfit -fo\af GhEbEdnuld Yedepitor, Bdetdeig! G OaidRIate! S@thpbunti® ragdinke te
identification--of candidate conpounds is preferably achieved by mutating

the receptdtordfor YefRBfhfibit of WRE vMch Inkerfere 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 INH]BIT]NG, 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.

INVERSE_ 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 preféfably by at



WO 01/77172 PCT/USO01/ 11098 w thin an intracellular |oop, nost preferably
within the intracellular loop three (1C3) region. Such mutation can
produce Jy@af)rgRsogenous receptor that is intended to be g@q&kbbpﬁ&y
activated, as evidenced by an increase in the functional activity o
receptor, for exanple, an increase in the |level of second nmessenger
activity. Wiile standard nethods of site-directed nutagenesis may be

enpl oyediead s5puE TR hesht b @'ﬂ%tt%ai Sofih el ARGANE Bad RO TRERN
comonl y assi gned pat eﬁfetfﬁg%ﬁ r?t U?S. SI iocgt I on %er}egla ng rﬁg%gﬂﬂ%
I ncor por at rein by reference. Table B below Iists known endogenous
GPCRs th;gn[sgxgcg\?g?}bee Y‘neré%?ﬁ?élfsﬁed to non- endogenous versions thereof, their
respective G tein_and endogenous |igand. TABLE B Known GPCRs G Protein
Endogenous Li m&}hﬁ REGRPEORSehalmefnn epdegepgneecadpiiopnviich rrndegegpus
Serotonin S5HT-1 E G Serotonin 5HI-1F G Serotonin 5HT-2B G Serotonin
SHT- 4A Nigandepesifmfon thas rereptpr hysibegeidentofiidn  SHT-4C N/ | Serotonin  5HT- 4D
NI Serotonin 5HT-4E N'| Serotonin 5HT-5A Unknown Serotonin 5HT-6 Gs
Ser ot oni n  SHLIGAGHD Sasld trostinnaA ¥Riigbnéus, Aagirdliynecciaspphidtsule spRVifRRl BrGh
Argi ni ne Vasopressin AVPR2 Gs Arginine Vasopressin BBR3 Gg Bonbesin

BDKRI - Cherfiogéndss Mafurally occurring receptor.

ely
t he

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
includes a single amino acid and/or codon change between the endogenous and the non-
endogénous 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



BDKR2 Gg Bradykinin C3a NI Anaphylatoxin Csa NI Anaphylatoxin CBI G'
Cannabinoid CB2 G Cannabinoid CCR2b G Monocyte chenpattractant

CCR3 G Leul otactin-1, RANTES, MCP 12 WO 01/ 77132rRGH /11098
CCR5 G I\?%P-ml?aﬂnl\/l P-113, RANTES CCR8 G 1-309, TARC, M P- %z‘ﬁ&kﬁ%}

Thynus- expressed chenokine (TECK) CRFRL Gs Corticotropin-rel easing-
factor CXCR4 G SDF1 Dopanm ne DL Gs Dopam ne Dopam ne D2 G Dopam ne

Do, o SRPRATSASEPORCLE o G AR 5 SR el
Gal anin thAc‘l'specSc fc%qthat rlege?)ltor} hg-]s rllaotl})velen %ggt}ﬁreld%r I1snnr2)|t ﬂlé ony  polypeptide

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

candldate compounds is’ preferably achleved by mutatmg the receptor at a spe01ﬁc locatlon

11



M3 uRl G Qutamate GPRS NI Single C notif-1 (SMC-1) GPR24 (al so known as
MCH or G/ Gg Melanin Concentrating SLC-1) Hornmone GRPR Gg Gastrin

rel easi ngyggpti e M Gy Acetylcholine M2 G Acetylcholin ofFh09s
Acet yl chgﬁpng MIi G Acetylcholine M Gg Acetyl choline E&Més

Mel anocortin NK1R Gg Substance P NK2R Gg Neurokinin-A NK3R
Neur oki nin-B NVBR Gg Neuronedin B NPY5 G Neuropeptide Y NTSRI

ot LSy R L T e e e 0 .

PACAE R AR oS oL P R e

PCE EP4 a<|>¥1\|latedr gss g\/aig‘len%re]g Ib?/ 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
SHT-1B Gi Serotonin
SHT-1D Gi Serotonin
SHT-1E Gi Serotonin
SHT-1F Gi Serotonin
SHT-2B Gi Serotonin
SHT-4A N/ Serotonin
SHT-4B N/ Serotonin
SHT4C N1 Serotonin
SHT-4D N/ Serotonin
SHT-4E N/ Serotonin
SHT-5A Unlmown 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/ Anaphylatoxin
C5a N/ Anaphylatoxin
CBl Gi Cannabinoid
) - CB2 _ . Gi Cannabinoid _ -
T e -CCR2b- - - Gi - .| Monocyte chemoattractant -
CCR3 Gi Eotaxin, Leukotactin-1,
RANTES, MCP

12
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267(9) J Biol

f er encleopaBisfDI A N/ | [N/ 1 5HIGsIB Stri ai um JiDgpahdne et  al|.
ETA Gq Endothelin
ETB Gq Endothelin
FPR1 N/ Formylpeptide
FPRL1 NI formylpeptide
GALRI1 Gi Galanin
GALR2 Gi/Gq Galanin
GIP N1 Gastric inhibitory
polypeptide
mGluR1 Gq Glutamate
GPR5 N/ 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 Acetyicholine
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
OPRMI1A Gi Opiod
OXR N/ Orexin
OX;R NI Orexin
PACAP Gs Pituitary adenylyl cyclase
activating peptide
PAF N/ Platelet activating factor
PGE EP1 N/ Prostaglandin
-~ PGE EP2 Gs v Prostaglandin
PGE EP4 N/ Prostaglandin
PTHRI1 N/ Parathyroid hormone
PTHR2 N/ Parathyroid hormone
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Chem 5735 (1992) 5HT-1D Cerebral cortex Winshank, R L. et al., 89(8)
Proc Natl Acad Sci US A 3630 (1992) S5HT-1E NI N1 14 WD 01/77172

PCT/ USO A3 998172HT- 1F Brain Adham N. et al., 90 Proc Naq,bT/b%g nﬁgﬁ USA
408 (199 5HT 2B Various tissues, including Kursar, J.D.,

Brai n Pharmacol 227 (1994) 5HT-4A Brain, Intestine and Atri um BI ondel 0]

et al., 70 J Nerochem 2252 (1998) 5HT- 4B Brain, Intestine and Atrium

Bl ondel , O et—al—7&m Nerochpm 22525 998)—5HF-4C Bt é&eﬂn . ..Le"tl ne and
Atrium Bl ond¢t5—Oetggy., 70 I Nerochemz 252 (1998 Sifinglgintesti ne

Bl ondel, O ¢t —al—,—76&gm Neuroc erﬁ?ﬁﬁt@gﬁhﬁﬁ@m en, S

et al., 55(5) Wl Phggmacol 910 (1999) GHT-5A Brai m Remiosaan €t @l - ,

355(3) FEBS l[ett Z4Z §3®94) SHIf6 Caudai® NUCleus| KoNeSpmalsstatgt  at .|, 66(1)
J Neurochem[47 (19963STSHT-7 Brajn, Coror@ry artery BarShmatdstéin €t al .,

268(31) J Bijol Chem3#22 (1993) AVPRI A&sN'T NT | AVildoR Hmbming ary
Suginoto, T. |et al., 269(43) J. Biol. Chem 270884&

994) Hormone

VIPR 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 N/ N/I
SHT-1B Striatum Jin, H. et al., 267(9) J Biol
Chem 5735 (1992)
SHT-1D Cerebral cortex Weinshank, R.L. et al., 89(8)
Proc Natl Acad SciUS A
3630 (1992)
SHT-1E NI N/I
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AVPR2 Lung, Kidney Fay, MJ., et al., 17(3) Peptides 477 (1996) BBR3
Testis, Lung carcinona Fathi, Z et al., 268(8) J. Biol. Chem 5979 (1993)
BDKR1 N/},V(NE BPDKR2 NI N1 C3a Lung, Spleen, Ovary, Anggy/Ror/fled! -
271(34) Tacent a, Small Intestine and Biol. Chem 20231 (1996) Brain
Csa 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 Endonetri um Zhang, J. et al., 62(2) Biol Reprod 404 (2000) CCR5

Ran Al 1L ’) Q) | 1
Thynus, Spl egn and Lyrrp Napol [ a{;ﬁno M et al ., Forurﬂﬂnpaq vg) 1999
Cct- Dec; 9(4): 315-24 CCR9 Thy s Zaballos, A el a 10) J | mmunol
5671 (1999) [CRERT=s@rgs ™ Priyi REidhs et g 1 Sursa m @301
Endocri nol ogy| 3058-(1993) CXCR4 - Col ombig epit i abha@bdi 327 pogdan,| N.J. et
al ., 104(8) J T inirwesd 1061 lﬂﬁﬂ)mtaﬁﬁb&ﬁdﬂtﬁmh) [ CBMSHRL €. et INNDITEUS
accunbens Dearry, A et al., 347 Nature 15 WO 01] 7 Nefhdr(2P52¢8B08Y 11098
5HT-4B Brain, Intestine and Atrium Blondel, O. etal., 70J
Nerochem 2252 (1998)
SHT-4C Brain, Intestine and Atrium Blondel, O. etal., 70 J
Nerochem 2252 (1998)
SHT-4D Intestine Blondel, O.etal., 70J
Neurochem 2252 (1998)
SHT-4E Brain Claeysen, S. etal., 55(5) Mol
Pharmacol 910 (1999)
SHT-5A Brain Rees, S. et al,, 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 NI NI
AVPRIB Pituitary Sugimoto, T. etal.,, 269(43) J.
Biol. Chem 27088 (1994)
AVPR2 Lung, Kidney Fay,M.1, etal, 17(3)
Peptides 477 (1996)
BBR3 Testis, Lung carcinoma Fathi, Z. et al., 268(8) J. Biol.
Chem. 5979 (1993)
BDKR1 N/ N1
BDKR2 N/ NA
C3a Lung, Spleen, Ovary, Ames, R. etal, 271(34) J.
Placenta, Small Intestine and Biol. Chem 20231 (1996)
Brain
C5a N/ ' N/
CB1 Brain Gerard, C.M. et al., 279
Biochem J. 129 (1991)
CB2 Spleen, Macrophage Munro, S. et al., 365(6441)
Nature 61 (1993)
CCR2b NI N/
CCR3 Endometrium Zhang, J. et al., 62(2) Biol
Reprod 404 (2000)
CCR5 Thymus, Spleen Raport, C.J. etal., 271(29) J
Biol Chem 17161 (1996)
CCRS8 Thymus, Spleen and Lymph | Napolitano M. et al., Forum
nodes (Geneva) 1999 Oct-
Dec;9(4):315-24
CCR9 Thymus Zaballos, A. et al., 162(10) J.
Immunol 5671 (1999)
1 CRFR1 - Brain, Pituitary - Perrin, M.H. et al., 133(6)
R o - " 7 | Endocrinology 3058(1993)
CXCR4 - Colonic epithelial cells Jordan, N.J. etal., 104(8) J
Clin Invest 1061 (1999)
Dopamine D1 Caudate, Nucleus accumbens | Dearry, A. et al., 347 Nature
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and A factory tubercle 72 (1990) Dopanine D2 Retina Dearry,
D3 Brain Schmauss,

i

11(5) Cell
al

Testi s,
1265 (1991)

Gundl ach, A.
nucl ei (1998
Hi ppocanpus,
MGluRl Brain

GPR5 Leukocyte cells Shan,
938 (2000) GPR24 (al so knomn as
or SLi®pamin@DP( 2- 3)

Jr. et al.,
cells Corjay

Mol .

M et al.
ETB NI NI

Neur obi ol .

., 90( 19 0l/77{7Proc Natl Acad Sci
Sunahara, R K et al.,

Adachi ,

43

180
FPRL

7 (1991) Dopam ne

(3) Adrena
NI NI FPRL1 NI

USA 8942(1993)
350(6319) Nature 614 (1991)
gl and Bi ochem Bi ophys Res Commun
GALRl Hypothalanic

4 Dop 0
ETA P ggenta

N/
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S

96)
Comun
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FEBS L&tn 253 |

[ 90 undbiRb)R K2, Cal Ci noma

MH et al.. 266 |Jo 350(6319) Nature 614 (1991)
ETA Placenta, Uterus, Testis, Adachi, M. et al,, 180(3)
Adrenal gland Biochem Biophys Res
Commun 1265 (1991)
ETB N/ N/
FPR1 NI N/
FPRL1 N/T N/
GALRI1 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/I N/
mGluR1 Brain Stephan, D. etal., 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)
Ml 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 Gantz I etal., 268(11) Jo
Biol Chem 8246 (1993)
NK1R Spinal cord, Lung Taked, Y. etal., 179(3)
Biochem Biophys Res
Commun 1232 (1991)
NK2R NA N/
NK3R NI N1
NMBR Lung carcinoma cells Corjay,M.H. et al., 266 Jo
- - _Biol Chem 18771 (1991) -
‘NPYS5 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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Bi ol Chem 18771 (1991) M Heart, Pancreas and Neuronal Peralta, E. G et
al., Enbo J. cell lines 6(13) 3923 (1987) M2 Heart, Pancreas and Neuronal
Peral ta, g, , Embo J. cell lines 6(13) 3923 (198 TM%OI"E?%
Pancreas an Kﬁuronal Peralta, E .G et al., Enbo J. «cell [ines ) 3923
(1987) M4 Heart, Pancreas and Neuronal Peralta, E.G et al., Enbo J. cell
lines 6(13) 3923 (1987) Vb Bral n Bonner, T.l. et al., Neuron 1(5), 403

(1988) M3 Bratm—Ft acem a;— Gt —Gant-2 +—et—al- ——268£ 1%\{38‘21%9’ ol—Chem 8246
(1993) NK1R[Spitat N’TSR'Q’ turg—raket; YM"* 31793 N7'IGC_1GHCI—BI_- ophys
Res Commun I232—<198igp NK2RNH NIP;dﬂ'ii'é}él%loB‘H —NH N FEH noma
cells Corjay/MH et al., 266 Jo Bi q]mfg\@{gg 1877é (;i Py o p(ﬁF hal amus
Cerald, C et al., S@pRUNaTUTe (168 (199K NTSRT T, i ne
Vita, N et al., I7 OERZ) FEBS | 16 WW 139
(1993) NTSR2|NI N1 OPRD Peripheral blood W ck,| MBloché BigdhysRe64(1) J.
| ynphocyt es INeur oi nmunol 29 (1996) OPRL1 N | I\VI @dRkukPisacanddq, Brain
Manson, E. ef_al ., 209\3) NI NI
OPRM1A N/ N/I
OXR Hypothalamus Sakurai T. et al., 92 Cell 573
(1998)
OX;R Hypothalamus “Sakurai T. et al., 92 Cell 573
(1998)
PACAP Brain Ogi, K. etal., 196(3)
Biochem Biophys Res
Commun 1511 (1993)
PAF N/ NI
PGE EP1 Kidney Watabe, A. etal., 268(27) J
Biol Chem 20175 (1993)
PGE EP2 Small Intestine Bastien, L. etal., 269(16) J.
Biol. Chem 11873 (1994)
PGE EP4 N/ N/I
PTHRI1 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.X,, 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)
SST5 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 Adamon, J.E. et al., 209(2)
L . . Biochem Biophys Res
- : - S - : - Commun 385 (1995) - |

“Note: N/I means not indicated
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Bi ochem Bi ophys Res Commun 1431 (1994) OPRM NI N1 OPRMIA NI NI OX1R
Hypot hal anus Sakurai T. et al., 92 Cell 573 (1998) OX2R Hypot hal anus

Sakur ai . 92 Cell 573 (1998) PACAP Brain Ogi, 110051 96( 3)
Bi ochem é.’%g%@]’%es Commun 1511 (1993) PAF NI N | PGE Eﬁ?’t"%ﬂd'ﬁey Vit abe,

A et al., 268(27) J Biol Chem 20175 (1993) PGE EP2 Small Intesti ne
Bastien, L. et al., 269(16) J. Biol. Chem 11873 (1994) PGCGE EP4 N |

PTHRL Bone, Kigngy, §P£‘h&9&5doggnou§rveﬁ on’of %:}%.%g%] gg%lg %Hr%? %ﬁxm%]cg%%&‘]‘?‘? 1995)

PTHR2 Brai n, Pancreas Usdi n, em1

S eSO Ry e%ﬁ%veﬁ't%%mﬁ o INE R it g KR Sc

USA 251 ST2 Cerebr m . Kidney Yarmada Y. et al., 89 Proc Natl Acad
Sci USA'® ?é ﬁ’@id ahaieieds gspl Osqﬂawwﬁg@ﬂ@pmm%a%@e@atam docgmgnt

U.S. Serial Number 09/170,496, incorporated herein by reference. 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
mmvention. 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 elevated concentrations in diseased tissue compared to a normal -
iiésu'-e,- éan be ijfeférably utilized to id_eﬁt-it:}; a correlation with a tfeatméﬁt regimen, inclﬁding i)ut
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Endocrinol 2136 (1992) SST4 Fetal, Adult Brain, Lung Rohser L. et al.,
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al ., 193(2) Biochem Bi ophys Res Conmmun 546 (1993) VIPR2 Skel et al rruscl e
Adamou, J.E. et al., 209(2) Biochem Bi ophys Res Commun 385 (1995) -Note:
N | neangottititddngl £ditade &%oé@Qe@ %tﬁﬁ&%m@&s’y R0 t&%@%g ol el 98 18{a.h%ed to

non- endogenous versi on of known GPCR that may evidence constitu

activit I d sta ce.fro r ne resjdue
| ocat edy{/?/?ﬁ” %@Eﬁ%@tﬁﬁté’c&%@% t ;g?gd‘?ﬁ@h Ctbqngcqrp&geé%’ }ﬁc%ssb%gn‘@i ng
and conmp assi ned aten ocunent_ U, S. Serlal Nunmber 09/ 170, 496,

i ncor porgﬂ&ﬁ e ﬁorﬂ§/ he‘gﬁgutaq’fﬁ %‘nﬁt@@hlﬁpwt}iesre?@for can beidedeed upon
tradi ti onal sequence "aI| nment" but rather a specified distance fromthe
af or emenki one@crvwngpéﬂanglda&«rmungy nmutating the am no acid residue

|l ocated 16 amino acid residues fromthis residue (presumably located in
the I C3 regi oh of GeeerieGRORsJreéming assay techniRfues ably, a | ysine residue,
such activation may be obtained. OGher amno acid residues may be used for

the nutation, Wheh ol Groein &céﬂ?&tbeﬁérﬁéseédrﬁﬁkutlgly b2 HikdsSB7a%6 protein (6,8
I dentification and/or Selection As will be set’forth in greate det al'l

R e »?moiﬁ%‘%éo B G RERH A by R "
constitutiv act i nt| iied by the rret hodol o |es of
this i n?fe?‘lﬁ%l) %ﬁ ﬁﬁ%ﬁ%ﬂ?e&t aTO EW ivditeby e recenier, f 08P i n
d di scover rogr

rug d Scon\éluo¥1s pbec%mes deactivated. However, constitutively activated receptors continue to

exchange GDP to GTP. A non-hydrolyzable analog of GTP, [3SS]GTPyS, can be used to
monitor enhanced binding to membranes which express constitutively activated receptors. Itis
reported that [*>S]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 1dent1ﬁed by the “genenc assay may not bmd to the receptor, but

may instead merely “uncouple” the G protem ﬁom the intracellular domam
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for treating diseases or disorders associated with a particular receptor.
The ability to directly identify such conpounds to the GPCR, in the
absence WOH?/?H? the receptor's endogenous |igand, allopsriRhi/ii6s

devel opment of pharnmaceutical conpositions. Preferably, in situations where
it is unclear what disease or disorder may be associated wth a receptor;
t he DNA sequence of the known GPCR is used to nmake a probe for (a) dot-bl ot
anal ysi s agai pst tiGgsge-aniddy, and/or (b) RT-PCR identification of the
expression of the receptor in tissue sanples. The presence of a receptor

in a tissue sguyr i S .$Su or~.th res .of .the receptor
at el evated cggcsenu}ag S %ﬁg“?ﬁg%gésj%l&ié@&y@?%s U {Sagﬁpcgzr %ﬁf%iaonn%’?n‘%‘er%ana
tissue, m.bmreferab% ut'llizeld to identify a correlation with a

t r eat ment Pl i SRZYME | (e vl (Ryclages coiglvaes thel onvpisipnush AYIPL D S ANGE; thusi t ed
to, a disease associated with that disease. Receptors can equally well be

| ocal i zeepnstutively aghatest GBEBa Hat pyupienthe Gsattringure asseiated woth hdreased oetiular

functions of the specific tissues to which the receptor is |ocalized, the.

put at i velevelnof tANEH. Onlte aherthand reeastiittvelycativited GPORsabat chplgﬁiQ&nGﬂ,%ég
Candi dat e conmpounds 1. Generic GPCR screening assay techni ques Wen a

protein profapladd aBRERRS witNddckdatdd ¥allwaraRldly &f dAMPI Nds, t o -l
(e.qg., %q Gs, é‘i, &, o) and stimul a%res t he bi ndi ng%g?’ %{'%ra'?gptﬁieﬁéet

pr otGEiP n %Mﬁ[ﬁ%@%@%ﬁﬁéﬁ%?&@ @Ti fr%ﬁleN%ggg ilggrfa% l@%%ﬁq@@%ﬁcﬁsfﬁ& GrP

deactivated. However,, constituti tivated receptors_continue to
exc hangeetd(%lf"df'og\lﬂa T ARSpAHeR &'H‘f‘(ﬁ@%b ?ﬁ‘“ﬁﬂ%?ﬁ%}@ tEi‘l‘t t cpdisrenrpg gtilizgghtope

used to _nonitor_enhanced binding to menbranes which express constitutively
act i vat efeteraded iop sandidatp §ompep@£? e d-& hat IveBs)aghmyiSto the tsecptiored. et, csuchra t or
G protein coupling to nenbranes in the absence and presence of |igand. An
exanpl e oimpdung wold Henr¢asg thealsvelgoht ARIP).e Aavarietsofpiploackesdmowarie thy ait lfab! e
to those in the art, was reported by Traynor and Nahorski in 1995. The

pref er r egheamEin@c AMP SarBB& alliRMS4 &ibst Prefedred iaPprobe refied G tAY u oCAIIL ARipe
conpounds because the systemis generically applicable to all G

pr ot ei n- . S S t i .CHI . i.n t hat
it or act S aaiee i 8F SENSAS S PORBENESAndther (i PRASAL HaPlurbo BERAE i ol otPluior
screeni nlglFasssa t echni %%Jes OanP candi dat e cor&gou ds are.identified using
the " gendFrEnsEIRPIFEDRCEbHEME o TP Ot sengs driye the expressign ofedsdbptect
conmpounds that are agonists, partial agonists, or inverse agonists),
particular gene encodes. Cyclic AMP drives gene expression by promoting the binding of a

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., P-galactosidase or luciferase. Thus, a constitutively
activated Gs-linked receptor causes the accumulation of cCAMP that then activates the gene and
expression of the reporter protein. The reporter protein such as B-galactosidase or luciferase can
then be detected using standard biochemical assays (Chen et al. 1995).

b. Go and Gg.
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further screening to confirmthat the conpounds have interacted at the
receptor site is preferred. For exanple, a conpound identified by the

‘generi Cy@gsaY,mmy not bind to the receptor, but may in
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CAMP can be utilized; a nost preferred approach relies upon the use of
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Cyclic AWP drives gene ex ress| on by pronoti

CAMP-res | ndi DG, anscrl tion factor t hat
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and drives the expression of the ne Reporter systenms can be constructed
whi ch hdF&8 hEEROTEE 83783 i thah) Girdeprensieat phaspholipagsoG causes agtivatior of gbagse
the reporter gene, e.g., -galactosidase or luciferase. Thus, a

const i t wrontaging Axdtélemensst thss, lactinagad Geesptiotedoaceptss ik eaidienteLnaihbascOh
CAMP that then activates the gene and expression of the reporter protein.

The r epah¢ expregsivhaifsusiigéheswiieletgaihagtOsiod REah&Etol witll §velcAsSa Bafeast *i}?ghclae
det ected using standard bi ochem cal assays (Chen et al. 1995). b. Go and
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of the enzyme phospholipase C, which in turn yzes t rpid

PIP2, r eﬂs%'f&%u&ﬂ‘@etbéﬁo‘iﬁfeewaﬂgﬁé messengers: diacycl ogl ycer oI

3. Ligand-Based Confirmation Assays

The candidate compounds directly identified using the techniques (or equivalent
techniques) above are then, most preferably, verified using a ]igand-based 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
__(s}}xnat;jptan) and/_or mtago@st (nahrindole) competitive ,bindin_g assay(s)» can be used to

confirm that those candidate compounds difectly identified using a ligand independent screenjng
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(DAG and inistol 1,4,5-triphoisphate (1P3). Increased accunul ati on of 1P3
is associated with activation of Gg- and CGo-associ ated receptors See,
general | yo o1//44h7 ect Mechani sns of Synaptic Transm ssi onper/RPbess From
Neuron To Brain (3d Ed.) Nichols, J.G et at eds. Sinauer ,TAssom ates, Inc.
(1992). Assays that detect 1P3 accurrul ation can be utilized to determne if
an candi date conpound is, e.g., an inverse agonist to a &g- or

Go- assockeinkshel @BERIsH fin-ehdogsisah @mtﬁecmwdﬁ%v\éféalmﬁ?ﬁr&@ﬁ/{weaﬁﬂ 45 of

| P3). Gg-associ ated receptors can ‘al so be exami ned ~ usi ng an repor

t f
cont ai ni haORRS, CRRRRARN ElieRel RRIPS pEaEE nF ¥ sk o g o
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. Wil evidengce i ncrease in such expression. Conmercially avail able

assays fRgse HER8$9%S-ar e avai |l abl e. 3. Li gand-Based Confirmation
Assays The candi date conpounds directly identified using the techniques (or
equi val ent  tdchni GRE€3 Fusion Pretein t hen, nost preferably, verified using a

| i gand- based verification assay, such as the one set forth in the protocol

of Exanpl e 8.THdhesd oPOmbAREERENR, benstiffively hRticant Ghatre foxcegzpsﬁ%flaelc@
directly identified; subsequent confirmation, if any, usi ng t he end éenous

| i gand, r e dld
conpound"ahilsg?a?dge%&“%d% 98¢ VTR CEE ke e SRS G o
wel | - on| st, of t -HT1B a I—FI'lD ce ile naI trindol e
is a Weoﬂ\g8 V\Plroglrﬁlf G%HF%IF § Sfrﬁgn%ﬁﬁ%@% f))y ﬁ%%%‘i‘?ﬂwﬂtﬂ rgeepigy 1S 8eHest
(sumatri tan dléﬁ?r am(agonl st (naltrindole) corrpetl tive binding assay(s)
can be (She e (b sndegsadies kigandibound thesetpothys, Wi erden toydifigemmtiatei ed
using a li gand i ndependent screening 21 WO 01/77172 PCT/US01/ 11098

t echni qlRstwesapeigs ithg naendagdnesmecaptor doist presence ef w canditiata tcothpSurkdTard i
5-HT1D, and non- endogenous constitutively activated OPMLD, respectfully,

nmay be umeentiogenoonfeceptar @rtlie atRede@s @sat cdMpsitrdswith laf dich Bf &k a"t‘ﬁﬁ"er@ﬁt?atlon
credited with the ability to select techniques for ligand- based

conf i rmibIaﬂ@w%ﬁﬁy&ldeﬂstm@g%sﬁbﬁ%dh@fhePé&B%b RpditRl M%‘Sb@}n FhvBRP: %ﬂ'&&ga%)&%f

constitutively activated GPCR, use I'n st reenl candi npdéunds

for the c i nver oni sts a arti al
agoni st é) pr oé dé%? élﬁg ’%lon?tgecg 3y ?1}'?8 aer‘Feé’g% ﬂ% F%F'?a'gaq PPFQR ¢ Be thzed that
definiti on tarxll%‘e glﬁ:%edo gr[entlla%logCtAl p\égferred 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

- preferr_ed_ _that thJs signal be enhanced such that in the presence of; e.g:, an inverse agonist to the
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- constitutlve

even in the absence of an endogenous |igand bound thereto. Thus, in order
to differentiate between, e.g., the non-endogenous receptor in the
presencewqf ogs74&ndi date conpound and the non-endogenous pesgRhOf10ég t e
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parti cm% géjll{l/é#lﬁ %(]ﬁgaat}:)ofrl\(%lseéx llag ’ égug?gale%ghxg C gﬁeﬁ{éggﬁ #én%eg%pt!lor&{ﬁﬁ%lﬂgﬁf IS
cont act ed évidt h the i n&gleréle @g%gi st.. The GPCR Fusion Protein is intended to
enhance FRYEFLPRRRAUNGSES USEIORANEREN. G nling with the non- endogenous GPCR
The GPCR Fusion Protein is preferred for screening with a non- endogenous,
consti t ut i vel heonstpuation oEpernshuetasefal fon expressionmieGRER Freioe Betein iswitsingnal
that is nost preferably utilized in such screening techniques. This is
i mpor t arthe purviexcof thosetianipgardihargskill in diret art. SCemmbreiablynohifable dxptdssion segbrsa
significant ratio is preferred for the screening of candi date conmpounds as

di scl osemdRestems offfevaiensifiappioacties @fat SarCRNES parGiulatSREW oﬁaﬁrmx%étgga%oi@ iR Of
a GPCR Fusion Protein is within the purview of those having ordinary skill

in the aeri (MHERbLRAA! Hr QYchid @?tﬁ Pﬁ'ﬁﬁﬁ%étieﬂlrbo S8t ESthatll eﬁ&'o%%ﬁ‘g{ﬁ &gr a
vari ety of approaches that can fit the particular needs of anTnvestigator.
tein constru

The cri I a of .ipaportance for suc CR.Fusi on Pr t IS

(hat ¢ neeisaldng BB A0RE, sRlodt Bolh (5,0 o PR ABlg i Seteen Fethe

i n-frame é&r ef er gl%léﬁic .the sequence for the endogenous GPCR is upstream of

the G prytiegsmous &) Upstrgam et the G prodsip sequeery rndfthatrhe @pfhcwﬁmt ofe

del eted or replaced such that upon expression of the GPCR, the G protein

can GPCR must be deleted or replaced such that upon expression of the GPCR, the G protein can
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 Grp_roteins that have been identified, it is preferred that a-construct comprising the -

sequence of the G protein (i.e., 2 universal G protein construct) be available for insertion of an
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are only a few G prateins.that have be identified, it is preferred that
a- const rifé?e’l&%f’gﬁvé?ﬁ%{ o?ﬁéfi'e_rergg E‘E‘ngfb(lflﬂsehaé“}ﬁr‘g&%@w SeAUCECES. 3 unj versal G
protein construct) be available for insertion of an 23 WD 01/77172

PCT/ US01F1 1098 o-tsamrdectinm of acbaret 6d Gonpled GRECR withtaSignl-Buhaiser Gsr

efficiency in ghd) screening of a variety of

di fferent endgégﬁlggg@%ﬁgisc av;%r’?gg%figﬁggent sequences. F. Co-transfection
of a Target G Coupled GPCR with a Signal -Enhancer Gs Coupled GPCR (CAWP
Based Assays) AAGiGouplditaptor @ERIWAT tol ifhiki ashylyd cEliieDhid, AelstiteY He Gk ARE
and, therefore, decrease the |evel of cAMP production, "which can nake

assessTeflel0bt EAVD hedflofiod \hich N Mk Hese RIERC bE AN G AL A HEAN | N

the decrease I n production’o as an 1 n 1 on

activati f ecept.or_that. predqm nant.ly couples G on actiyatjon can
be acco eicﬁ%}éfﬁ“ﬂﬁﬂugdytWﬁ%g?%gtﬂi‘%ae‘ﬁeaﬁdﬂd?m&r‘?ﬁ%é’ér?fu\j? gBs a indication of
non- endogenqous, constitutjvely activated receptor that predom nantly

coupl es YHPERuEEe apisyptign tafyaeecsptor dhay predegpimantlyoeouples divs upess @ctivatibowpn bei t h
the G linked GPCR (such a technique is exenplified herein with the G

coupl ed acsemplished BPRR4JansfRstinigs 2 apgmil emhancennsy.j tauhonvendogtnois) icomstioftivalyGs
coupl ed receptor can be determ ned based upon an increase in production of
CAMP.  Comitvhied treaeptaaCthiat pledominahtly cbhples M4ithl €6 upef GBliRHtioch @S TOHR AgBiease
in production cAMP. Thus, the co-transfection approach is intended to
advant a Obhth WRESELn b e f Co .

o T 1 ancp aagiel WItphohit (hGFIBARGRCR Gucha (&Bhe Kb AR fergin it B Gio
recept or "sign ancer”) with the .endggepous. G, coupl ed receptor
(the "t a?oéégﬁrrg%egﬁgbpﬁa& o‘%‘? ﬁé’i’p%ferﬁa%(g’ls??fg"%ﬁ%a ‘?‘b?fa‘faGE ic0 .?‘?re&FHt%%?@h
the G coupled . receptor will decrease cAMP levels, this "decrease" wll be
rel ati vePs deterpredsbased 4pen & incrasenguodustiempbeAMPe| Coustituiiye iastivationyf a Gi
constitutively activated Gs coupl ed signal enhancer). By then

co- t r ansfospledireceptns lesdg toad deondaam meproductinon s Adh sThusythe\celtyansfettionsdpprbavleissi on
of the target receptor, cAMP woul d be expected to further decrease

(rel ati vintended asaiviahtaggouslyeexpitt these “opposite” affects. For example, co-transfection of a

I~

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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i ncreased functional activity of the G target (i.e., which decreases-
CAW.. 24 WO 01/77172 PCT/US01/ 11098 Screening of candi date conpounds

using a W}/\%‘g?d assay can then be acconplished, with t%Tmsme//h%%:

first, rela o the G coupled target receptor, "opposite” ects wll
result, i.e., an inverse agonist of the G coupled target receptor wll
i ncrease the neasured cAMP signal, while an agonist of the G coupled

target recept Qgredhihl B CaRaASG ! b&ﬁgaﬁidgnaém% SgcQ %%séﬁo%élyb@aﬁ"ptﬂgtﬁ]egé’

candi date conpounds that are directly i1dentTfied using this °“approa

houl d b d_i; I . hat. t hese .do not t t the,
ohonen  ERRRBeRal wiCRRODATRAL Yk (ERRNS 103 dBRE BiRelRbenot dPheaste,

agai nst 'gﬁﬁe co-transfected. receptors), G Medicinal Chem stry Generally,
but not SHSRES Wil gesulicte AR AYere AEOPShObthe Gherupladetarestpaptas Wilk Mredse thdl y

. conducted in conjunction with conpounds generated via conbinatori al

cheni st r peasistthi sightlewbily an aBonisfaafdbe 61 couplpd target racaptoramidloddeyeape énar ed
for such analysis. Generally, the results of such screening will be
conpoundsighalysengndjias suoalddser appadent, cindidass confipiiadd theyare sy i¢ampod aslag aiie
preferably subjected to additional chem cal nodification around a preferred

core st r agibdeB( Should bef sséRQT iRiRPaERTY h6 BEeCingRtheRs WBEh
Such tecﬁ?ﬁrques aorue kﬁom to tuhoge in }Ehe art and wl| no(%t %ﬁgiggégsg él%j in

compoundSed Be R, (B Rt abte PO RGP Wi Bee PRI AR 0 M 6L

phar maceuti cal . conpositions using techniques well known to those in the
art. Sui [SBP'®™)phar maceut i cal | y-acceptable carriers are available to those
inthe art; for exanple, see Rem ngton's Pharnaceutical Sciences, 16th
Edi ti on, Gt9goMedieirabGhemisinhg Co., (Oslo et al., eds.). - 1. Ot her
Uility 25 WO 01/ 77172 PCT/USO /11098 Al though a preferred use of the
non- endoGenaaidy, \bat sotariways, tinect kdeatificaBBLIBS calididdtosatpduadeispreyblechaictéde
direct identification of candi date conpounds as inverse agonists, agonists

or partig c@g@xﬁﬂﬁ%hsw{ﬂ@rc@ﬁ@bﬁhisYg&l@fatédsﬂaae%niﬂﬁ%m RUEMERY BIBRS, whiesr

ver si ons of known

o)

thousands of compounds are randomly prepared for such analysis. Generally, 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.Utiiity
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GPCRs can al so be utilized in research settings. For exanple, in vitro and
in vivo systens incorporating GPCRs can be utilized to further elucidate
and bettgrg Qﬂ,ﬁhstand the roles these receptors play in pEeuRW RS
condi ti on, ?;lot normal and di seased, as well as understandi ng ?the rol e of
constitutive activation as it applies to understanding the signaling
cascade. The value in non-endogenous known GPCRs is that their utility as

a research t oglthhzheriieReed u&ébﬁtﬁ@ﬁon—%ﬁi?%&lﬁ%s vekioh Q)gitﬂe %W@éﬁ@&?{]@%&i

non- endogenous known GPCRs can be use understand the role o
t - t | j gand theref.or is .
donti i gt e WERR SRRl o SRR M s e Sopsbaints (o

those in the.art based upo inter alia, a review of this patent docunent.
EXAMPLES” R%Bgf o z@'eé&”@hb IS USEr s ﬁﬁ%@ﬁ?‘%’&ﬂf BgentR)r these ¥eTaiPnS [ofi kingami on,
and not |imtation, of the present invention. Wile specific nucleic acid
and am fePeRs ¢a alsacecetilizad dn dessarch settingheFer pxamiesie 160 andiimaryy siiehls i n
the art are credited with the ability to nake m nor nodifications to these
sequenc aescarhotatng GPCRsi cag behdiligad® furthstibiatidint iaad byt widkdfand S5 Hol& Hisse
reported below. The traditional approach to application or understanding

of sequaBERtEIPHGtihaBe MR BoMRtitichS BB HoBmACrRANGLAS, €wEl af LR %t@ﬂdiﬁ§ﬁl%pt or
to human receptor or from human receptor A to human receptor By 1S

e quenc el BIELRRAEL AROR S ICaE fefly BlaPRRhah e T s RO N e e
mut at i on%ln_ Bgr oaches d{}gehgsetg th r.ei n.do not rel% upon a seguence
al i gnnert a%% AOHS KUYV &ytaggherr utility gs,a regeasehnioobis eahansed inihatcbegpmeoach

and a positi.onal distance froma conserved proline residue 26 WO 01/ 77172
PCT/ US019fthejn gmape &pituses, ppr-sndpgeneus s windgPORs e4n IRPGRE. to Onderstend theaplerafach
is secured, those in the art are credited with the ability to nmake m nor
modi f i catheéserrsceptas én thet lnmzanhbaelyebesarb shaaddogbions tigends tige:fort i€ SddntiSied.i (Bher
constitutive activation) disclosed herein. Such nodified approaches are

consi dereds o ise]dsbErepetdis Vil Bbcdrid SppkenEl 21Dls rB%thBﬁ OF
ENDOGENClJSS 0KNQ/\N GPCRSr iﬂ I%xprescsi on§p£3q}l' St zgr)]tgg%egng?l? PCR@(\a/ggADper or?rgég\l

using a SPe& diug plate and rTth polymerase (Perkin Elmer) with
the buffer syste%ﬁ%@v@?ﬁ%&gg t he manufacturer, 0.25 M of each prinmer, and

0.2 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 posmonal distance from a conserved proline residue |
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mM of each 4 nucl eoti des.
respective restriction sites and

The resulting PCR fragnment was digested with the
cloned into a pCW expression vector.

Nucl ei ¢ amno acid sequences were thereafter deperiikhefosd
verified. See Table D bel ow. TABLE D Receptor Tenpl ate Q/cﬁ H%onﬂi tions 5
Primer 3 Prinmer Ildentifier Mn ('), Sec (") (SEQ ID.NO ) and (SEQ ID. NQO )

and Restriction site Restriction site 5HT-1A Genonmic DNA 94 for 1'

CGGAACCTIbAdHA GREANE TR gi®D6r GPCRS. Cabd GRAEphGheh SSRHACMYA Tn thb2arf e 1’
30" CAGCCCTGGTCA ACAC TAATG (2); (1); HndlIT EcoRl 5HT-1B Genomi'c 94

for 1 T%-%@%{% PR Rlor ﬁ%thaféﬁ%%%@%%% TrAﬁA‘@%DNZZ
75 tor Test erases Rt deciossd heseip RSt ppaied SRR RS Brgcomiaee 1
CCACAGTGTCGA CAGTATGCTCTCG 60C for 1' CTGAAACAAGGG GCATCTAATGAG 72 for 2
10" - AdKEpdegurygy qffyis disglopurg HT- 1F Genomic DNA 94 for 1' ATCACCATGGAT

TTAGGATCCACAT 60C for 1' TTCTTAAATTCAT CGACATCGCACA 27 WD 01/ 77172
PCT/US01/ 11098 72 for 2' 10" CTGATC (9) AGCTTTTG (10); BamH 5HT-2B
Ut erus cdExémpled for 1' GAAAAGCTTGCC GITGGATCCTACA
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 Cycle Conditions 5’ Primer 3’ Primer
Identifier Min (°), Sec (%) (SEQJD.NO.) and (SEQ.ID.NO.) and
Restriction site Restriction site
SHT-1A Genomic DNA 94° for 1° CGGAAGCTTAGC | CCGGAATTCCTG
60°C for 1° CATGGATGTGCT | GCGGCAGAAGTT
72° for 1° 30” CAGCCCTGGTCA | ACACTTAATG (2);
(1); HindIl EcoRI
5HT-1B Genomic DNA 94° for 1’ TCCAAGCTTGGG | GGCGAATTCACTT
60°C for 1’ GCGAGGAGAGCC | GTGCACTTAAAA
72° for 1’ 30” ATGGAGGA (3); CGTATCAGTT (4);
HindIIl EcoRI
SHT-1D Genomic DNA 94° for 1’ ATCTACCATGTC | ATAGAATTCGGA
60°Cfor I CCCACTGAACCA | GGCCTTCCGGAA
72° for 1° 30” GTCAGC (5) AGGGACAA (6);
EcoRI
5HT-1E Genomic DNA 94°for 1 CCACAGTGTCGA { CAGTATGCICTCG
60°C for 1’ CTGAAACAAGGG | GCATCTAATGAG
720 for 2’ 10" - AAACATGAAC - (8)
: - (7); Sall
SHT-1F Genomic DNA 94° for 1’ ATCACCATGGAT TTAGGATCCACAT
60°C for 1’ TTCTTAAATTCAT | CGACATCGCACA
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60C for

CTTCAGITT (12):

1!

H ndl I ']

ATGGCTCTCTCTT TAACTAACTTGCT 72 for
(11);

BanHl

1' 30"

ACAGAGTGICTG
5HT-4A Brain cDNA 94 for 1'

ATCACCAT / GAATTCGAA 60C for 1' AAACTTGATGCT &AT%;@W 117;8 f or 1
30" AATGIGAG (13) GGATTCTGG (14): EcoR 5HT-4B Brain c o
ATCACCATGGAC AGGGAATTCAGT 60C for 1' AAACTTGATGCT GICACTGGCECTG 72 f or 1
30" AATGIGAG (15) AGCAGCCAC (16); ECORl 5HT-4C Brain CDNA 94 for 1' f
ATCACCAT GGAC—TTCGRATTCEGAT 606 0r m mn% T or
1' 30" AATGTGAG (17) TTCTCTTC 1’8?‘”220 A
ATCACCAT AT T TteEDNR OC| b P15 1 ARACT A& ST G or 2"
AATGTGAG |( 19) GTGBATCCATTA AT 483¢ for FCOR
ATCACCATGGAC TCAGMATTCGAC 60C| By’ 30AAACT TKeXTAGTGACEAAGTGGAGTTT Z@);f gr 1
15" AATGIGAG (21) |ATTGCAGAA (2D); EcoRl SHTD;3BadBT ai N cDMH®4 for 1
CCTAAGCT TIGCEHTHZT GAAT BB@TEBNA 60C4°der 11" AT CHAITRACEAGTACC TAISAMECGAZR flor 2'
10" GTGAACCTAACC AAGTITCTTGA TCL6@°2®r 1’ Hi ndi w GECSE | GENT@ATIEEAG
alternatijve See allternative See7Zliferér3fati v TSAGAE M at | YeATTIEEFEdHN |bel ow
appr oach W%fw_&g?p galch bel dw 5HT-7 Brai nT@qqAAr Ll 1
ACCCGAATT C(FGA‘ 72 r’sooéc?;or % CGGC%%%@%?C 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
72° for 2” AATGTGAG (19) GTGGATCCATTA
AT (20); EcoRI
SHT-4E Brain cDNA 94° for 1’ ATCACCATGGAC | TCAGAATTCGAC
60°C for 1° AAACTTGATGCT | AGGAACTGGTCT
72° for 1’ 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); HindIII (24); EcoR1
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 | TTICGGATCCATT
: 72°C for 2” CGGCGCGATGAT | GTTCTGCTTTCAA
GGACGTT (25); TCAT (26); BamHI
EcoRI1
AVPRIA See alfernative See alternative See alternative See alternative
approach below approach below approach below approach below
AVPR1A See alternative See alternative See alternative See alternative
variant approach below | approach below approach below approach below
AVPRIB See alternative See alternative See alternative See alternative
approach below approach below approach below approach below
AVPR2 IMAGE 301449 | Pfu PCR 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°C for 1’ AGAAATGGCTCA | AAAGCTAGAAAC
) 72°C for 1720” AAGGCA (29); TGTCC (30); BamHI
-l . . . . - . ECOR.I . - . -
. BDKR1 IMAGE 1472696 | Pfu PCR “TGTAAGCTTCAG | GCTGGATCCATTC
94° for 1’ GTCACTGTGCAT | CGCCAGAAAAGT
65°Cfor 1’ GGCATCATC (31); { TGGAAGATTTC
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'i

GGACGIT (25); TCAT (26); BamHI EcoRI AVPRI A See alternative See
alternati ve See alternative See alternative approach bel ow approach bel ow
approachyhe @ approach bel ow AVPRIA See alternative Seepﬁlr)tu“ifﬁﬁ’i)bé’e See
alternative See alternative variant approach bel ow approach bel ow approach
bel ow approach bel ow AVPRIB See alternative See alternative See
alternative See alternative approach bel ow approach bel ow approach bel ow

approach petowAvVRR2— bﬁ%ﬁpﬁjﬁ-@ A 4 for
1’ ACACCTRERSRA TOAMGRERSRTRS | R 2. | 72
for 2" EcpR BanHl{ BBR3 Uterugy, »94C f or ITTGA
56C for 1] AGAAATGGCTCA AAA@T)\%M&) , 712C f [
(30); BanH EcoRl BDKRl | I\/AGE ]7£|o7f31@96 Pf u ATTC
94 for 1' [GTGECTGT W 0 4 - ATTTC
28 WO 01/ 77172 PCT/ US01/ 11098 GE
1682455 Pfu PCR ACTAAGCTTCCA Gl TeAlTTSTGT
CTGCTCCCTIGCCC 1t |65C for 1' TGEGAAGATA (33)| MGHICCTG (34) | 38RBdnanr 2" Hindl I |
EcoRI C3p Gé&hom g DNAT®#wu$ or J} '94GAGAAGCT T AGEG BONEIARGCCATG TRATTOGACT
AATGGCGTq TT AGTTGTACTATTT 72 |66C£&'130" CT| CTESTAGBBAT CHFPITHEWATGE |Hi ndi
(36); BanH Cba Thynus 94 for 1'72G3GAAGCTTA 3 ¢TCCP\@¢GCCAT (38);
(37); HindIlI EcoRI
CB1 EST 01536 Pfu PCR GGGAAGCTTTCT | TCAGAATTCCAG
94° for 1° CAGTCATTTTGA | AGCCTCGGCAGA
65°Cfor 1’ GCTCAGCC (39); CGTGTCTGT (40);
72° for 2’ 30” HindI EcoRI
CB2 IMAGE 1301708 | Pfu PCR CAAAAGCTTCTA | 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 | CTCGGATCCTAA
60°C for 1’ CAGTACATCCAC | ACCAGCCGAGAC
72° for 1’10 AACATGC (43); TTCCTGCTC (44);
HindIIT BamHI
CCR3 Genomic DNA 94° for 1’ ATCGCCATGACA | TCTGAATTCAAAC
60°C for 1’ ACCTCACTAGAT | ACAATAGAGAGT
72° for 1°10” ACAGTTGAG (45) | TCCGGCTC (46);
EcoRI
CCR5 Genomic DNA 94° for 1’ GCAAAGCTTGGA | TCCGGATCCCAA
62°C for 1’ ACAAGATGGATT | GCCCACAGATAT
72° for 1°10” ATCAAGTGTC TTCCTGCTC (48);
(47); HindIT BamHI
CCRS Genomic DNA 94° for 1’ TGAAAGCTTCCC | TGAGAATTCCAA
60°C for 1’ GCTGCCTTGATG | AATGTAGTCTAC
72° for 1°10” GATTATAC (49); GCTGGAGGAA
HindIIl (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 cDNA 94° for 1’ ATCACCATGGGA | CGGGAATTCGAC
65°C for 1’ GGGCACCCGCAG | TGCTGTGGACTGC
72° for 1°20” CTCCGT (53) TTGATGCT (54);
EcoRI
CXCR4 Genomic DNA 94°for 1* ATCACCATGGAG | TCTGAATTCGCTG
65°C GGGATCAGTATA | GAGTGAAAACTT
. - 72°for 1’ TACACTTCAGAT | GAAGACTCAG
-0 - - AACTACACCGAG | (56); EcoR1I
- i - | GAAATG (55) a
Dopamine See alternative See alternative See alternative See alternative
D1 approach below | approach below approach below approach below
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AGACCAGAACAT GCCTGGGTCTTCT 72 for 1' 10" GAACTCCTTC GGGCCAT
(38); (37): Hindlll EcoR CBLl EST 01536 Pfu PCR GGGAAGCTI TCT TCAGAATTCCAG
94 for 1' £ TTTGA AGOCTOGGCAGA 65C for 1' GCTCAGCC 63%isofoGhGa CTGT

(40y: 72" 230" Hndl Il EcoRl CB2 | MAGE 1301708 Pfu ég@ mGCTTCTA
GCCGAATTCGCA 94 for 1' GACAAGCTCAGT ATCAGAGAGGTC 60C for 1' GGAATCTGA

65C for 1

(41); TAGATCTCTIG 72 for 2" Hindlll (42); EcoRI CCR2b Genom c DNA 94 f or 1'
GACAAGCT FOGSopkelibd AT Gk bABarD C TISo8 alidrmarty T ACHE it s CEACEEOAAG, -ar
F10" AACATGC §23) ;| Tdpkekd: below 44 )approddh MwBa”prrmel@non Fbi bélgw for 11
ATCGCCAT CAMR ot GAAT TRRASNA 60T of @ forks  ACCTICAKG AK@TT TEGEA —Tjor
1' 10" ACAGITAHMG (45) TCCGGCTC ([48)for 1E00R CCRACGERaQoTC DB@G’EACMGAJG
GCAAAGCTTEGA TCCGHATCCCAA  62C | frodc 3 1728CAAG 5TCCCACAGAT(AS); _ 72 fqr
1'10" AT GIGTC TTCOGCTC (48): (47): Hi nd|HipdiBanH COR8balenoni ¢ 94
for 1' TG CIC P \Aee g@ior 1} SeOTRGDET T GATSANEGRAGT CTAC
72f or V10t STATAC (49) - CCTGGH " pafomd| | || apprRen belwe R | appoRS belewoni d DNA
94 for 1'|AT TGACK CALLBINAT T SESAE 05T £ of Seia’ZggﬁACAGAchéteG@&@AGTGcrrcc
72 for 1' 0" ACAAd R PUA s FRAEGach below. e}‘_fm%w pch below
TB” " "1 IMAGE 1086987 | Pfu PCR' ~~/ "CGGAAGCTICTG | CTIGGATCCAGAT
94° for 1’ GAGCAGGTAGCA | GAGCTGTATTTAT
60°C for 1’ GCATG (59); TACTGGAACG
72° for 2° 20” HindII (60); BamHI
FPR1 IMAGE 2153284 | 94°C for I’ ATCACCATGGAG | CCCGAATTCCTTT
63° for 1’ ACAAATTCCTCT | GCCIGTAACTCCA
72°C for 2°30” CTCCCC (61) CCTCTGC (62);
EcoRI
FPRL] Genomic DNA 94°C for 1’ GCAAAGCTTGCT | CCAGAATTCCATT
65° for 1 GCTGGCAAGATG | GCCTGTAACTCA
72°C for 1°10” GAAACCAAC (63); | GTCTCTGC (64),
HindIlI EcoRI
GALRI1 Stomach cDNA 94°C for 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 I’ 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°Cfor 1’ CGCCCTCACGAT | GTAACTTTCCAAC
72° for 1°30” - GACTAC (69); TCCCGGCT (70);
HindIll EcoRI
mGluR1 See alternative See alternative See alternative See alternative
approach below approach below approach below approach below
GPRS5 Genomic DNA 94°Cfor 1’ TATGAATTCAGA | TCCGGATCCACCT
64° for 1° TGCTCTAAACGT | GCACCTGCGCCT
72°C for 130" 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°C for 1” GCCAAGCITAGC | GGAGAATTCGCA
60° for 1 CACCATGAACAC | TTGGCGGGAGGG
72°C for 1°50” TTCAGCCC (75); | AGTGCGGTG (76); -
- . _ Hindl - EcoRI -
M2 Genomic DNA 94°C for 1° ATCACCATGAAT GATGAA'ITCCC’IT
60° for 1’ AACTCAACAAAC | GTAGCGCCTATGT
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GATGACTATGG (51) CRFRL Pituitary cDNA 94 for
GGGCACCCCCAG TGCTGTGGACTGC 72 for
ATCACCATGGAG T
TACACTTCAGAT GAAGACT
Dopam ne See alternative See alternative See
D1 approach bel ow approach bel ow approach

65C for
(54);

1

GGCGATCAGTATA GAGTGAAAACTT 72 for
GAAATG (55)
alternative See alternative

(56); Eco

R

ECQfd 01/7712XCR4 Genomic DNA 94 for 1

1|

1I
1' 20"

Rk

ATCACCATGGGA CGGGAATTCGAC
CTCCGT (53) TTGATGCT
G 65c

bel ow appfoach belfow 29 WO OI1 & fg 1861 USGdHERRRC (7RO PRICTIRTRT
alternatije See allterative Seejalternative |See alternati k/chQZ a ?oacr
bel ow appr oadM® beljowGappic@®dah hel-gwrappr oac WMWWJA 94C
for 1' AAGAAGCTTGEC GGCTCTAGAAAE0e i3> 62 f or| THGRPACAATAACG daBEGEACAAAGAG
72C for 1f 20" CTCIGG (57); TGIT7£68)r;1°5t64 ndy ABRACAADEPPAM NGTCEITHUTEsdNA See
alternatije See aliternative See alternativ D5 appr oach ¥seRlow appr oagh
- bel ow appfr oalHt bellowFerETiaPEde aPtEfmat i ve SeATACCATHEET vieCSERAAITCECTALi Ve
See al terjnative approach bel ow| &grdach bel|cWHBEAGAEH beferE 6h |bel ow
ETB | MAGH 1086987 |Pf u PCR CGGAAESFTET@CTT( ?ElAT 94 FICOATA (82);
GAGCAGGT ACCFSFATTFAT—60Cfor—| CCATG IRO\ 5 72 far 2' 20"
Hondil (60): ‘Bant| FPRIWRCE 2% " 94C flgiaC % \ TocTi T
63 for 1 ACAAATTd:CTCT GCCTGT AN A\ 5507 CACAAT (83) CCCTGCCA (84);
BamHI
MC3 Genomic DNA 94°Cfor 1’ CAGGAATTCTGA | AATGGATCCTATC
54° for 1°30” CAGCAATGAATG | CCAAGTTCATGCC
72°C for 1°20” CTTCGT (85); GTTGCAG (86);
EcoRI BamHI
NKI1R Brain cDNA 94°C for 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 I’ TCCAAGCTTAGA | AACGAATTCAAT
65° for 1’ AGCAGCCATGGG | TTCAACATGAGTT
72°C for 1°50” GACCTGTGACA TTGGTGGGGG
(89); HindIII (90); EcoRI
NK3R Brain cDNA 94°C for I’ ATCTGCAGACCG | ATGGGATCCAGA
65° for 1°20” GTGGCGATGGCC | ATATTCATCCACA
72°C for 17207 ACT(91) GAGGTATAGG
(92); BamHI
NMBR Brain cDNA 94°C for 1’ TGAGAATTCCAG | GTTGGATCCAGG
65° for 1°20” CGGACTCTGCTG | TAGTGAGTTGAA
72°C for 1°20” GAAAGGA (93); TGGCCA (94);
EcoRI BamH]
NPY5 Genomic DNA 94°C for 1’ GGAAAGCTTCAA | GGAGGATCCAGT
54° for 1°30” GAAAGACTATAA | GAGAATTATTAC
72°C for 1720” TATGGAT (95); ATATGAAG (96);
HindIll 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°Cfor 1’ CGGAAGCTTGCA | GCCGAATTCGGC
65°for 1’ GCCATGGAACCG | GGCAGCGCCACC
72°C for 1’15 GCCCCCTCC (97); | GCCGGGACC (98);
HindIII EcoRI
OPRLI1 Brain cDNA 94°C for 1’ AGTAAGCTTGCA | GCCGAATTCTGC
65° for 1’ GGGCAGTGGCAT | GGGCCGCGGTAC
72°C for 1°15” GGAGCCC (99); CGTCTCAGA (100);
HindM EcoRI
i "OPRK. BraincDNA | 94°C for I’ — [ TTTAAGCITGCA | CTACIGGTITATT
_ 65°for 1’ GCACT CACCATG CATCCCATCGATG
72°C for 1’15” GAATCCCCGAT TC(102);
(101); HindIll
OPRM See alternative See alternative See alternative See alternative
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72C for 2' 30" CTCCCC (61) CCTCTGC (62); EcoRl FPRL1 Genomic DNA 94C for 1'

GCAAAGCTTGCT CCAGAATTCCATT 65 for 1' GCTGECAAGATG GCCTGTAACTCA 72C for

10" (%(GCC) GICTCTGC (64); Hindlll EcoR @%@% &l‘i')l\lA 94C
for w GCAGGATCCTTAT 60 for 1'20" GGGACA &A GAGTA
72C for 1' 20" CGGEECC (65); CAATTGGT (66); EcoR Bannlll  GALR2 Hi ppocanpus
94C for 1' GGCGAATTCGEGG GIGGGATCCCAG cDNA 62 for 1' 20" GICAGCGGCACC

FAA-—72C—f o1 20" I\TPI\I\(“P /R?L GTICCT (68) - BantHl EcoRL._ A3 P Brain
CONA 94 f progkircACARELEL 2% Sl bjen ool mpan
ee Tar
GTAACTI TACARS 72 |1 0jpy é"@?om foa‘é’ﬁn AL L00) : HodthhesoR
MGLURL Sep ok {1 TTHUT Y5 affhanth G SRR HiveoCt [09ek Sleiidie Ve S eeﬂ‘l?e'v W) .
“approach bel ow apfir apglsdiekisw Appreackhe! OW,aBRN 985N be Poalfipbiny, CENAM C
DNA 94C flor GXRTATGVBdREE TCCoRsE FEACCT 0 dGNAGETTGAG T CAAGBGATICCTTGT
GCACCTGCHCCT  72C(for 1'30." COP@1(71); GRAQGTGAZETCBaNtA TATR0RIAAGPR24
(al so See| al ternatji ve See alt ennztirare-2pee al GGIAG (103 SepTAlT (@04nEamMe
known as japproach |bel ow approach bel ow appr|déiadii bel ow approach bel ow |MCH
or SLC1) St| ofieid RragDRNAQ 4 @4°Cior 171 AQE&MAWG%ECGD&W@MGGGEG for
' 20" GGTIGEGAAAAA | GBGCAAAATCAA | 685 1 or 1’ 2(PANGRRITEA BT 14) ;
120" ce TEAA 7?%%51’03(")" 12 TGGCTGGTG &7 ?szCAGGGAG 94
. (105); HindIII (106); EcoRI
PAF Genomic DNA 94°C for 1’ CTGAAGCTTCCA | CAGGAATTCATIT
) 63°for 1 GCCCACAGCAAT | TTGAGGGAATTG
72°C for 230" GGAGCCA (107); | CCAGGGATCTG
HindI (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);
HindI EcoRI
PGE EP4 cDNA clone Pfu PCR ATCATCATGTCC | TGCGAATTCTATA
94°C for 1’ ACTCCCGGGGTC | CATTTTTCTGATA
60° for 1’ AAT (113) AGTTCAGTGTT
72°C for 2730” (114); EcoRI
PTHRI 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 | CAGTTICTCCTTG
72°C for 1°50” GGCATG (115); G(116)
HindIl
SCTR Small Intestine 94°Cfor 1’ GGGAAGCTTGCG | AGCGAATTCGAT
65° for 1° GGCACCATGCGT | GATGCTGGTCCTG
72°C for 1°45” CCCCACCT (117); | CAGGTGCC (118);
HindIT{ EcoRI
SST1 Genomic DNA 94°C for 1’ GCCGAATTCAGC | CAGGGATCCTGC
65° for 1°20” TGGGATGTTCCC | GTGGCCCGGGCT
72°C for 120" CAATGGC (119); CAGAGCG (120);
EcoRI BamHI
SST2 See alternative | See alternative See alternative See alternative _
Z approach below | approach.below. approach below approach-below .~
- - SST3 - Genomic DNA 94°C for 1’ ACGGAATTCCCC | TGGGATCCCCAG
' 65° for 1°20” TCAGCCATGGAC | GCCCCTACAGGT
72°C for 1°20” ATGCTTC (121); AGCTG (122);
EcoRI BamHl
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., CTTCGT (8

H ndl I
1"

Hi
1"

(79) GTGGECEETA (84
ICCTG

GCCGAATT
(81) TT
GACGGATC(

EcoRl

ndl H EGaiY,
AACTCAACA%ZA

ML Genomi ¢ DNA 94C for
CACCATGAACAC  TTGGECGEGAGEG 72C for
Genoni ¢ DNA 94C for
GTAGCGCCTATGT 30 WD 01/ 77172 PCT/ US01/ 1
TCCTCTAAC (77) TCTTATA (78);
CTCGAAATTCCA 600 for

Faly

1|

= (] N

1!

1|

Coana

EcoRl MB Genom ¢ DNA 94C for
TTGCACAATAAC AGGCCTGCTCGG  72C for

1!

AGITGCGGTG

GCCAACGCTTAGC GGAGAATTCGCA 60 for
1' 50" TTCAGCCC (75);
ATCACCATGAAT GAT

(76);

TBGRUHRn 2° ) 50

1I
1' 50"

CACCATCCCC

ATCACCATGACC
AGTACAAC

60
GATA (82)
GGG 60 f

V ' GenObInic DNA'
for 1

; ECORl M (
or 1' GGGGAT]

AAC TC

or.1” O’GCAGT

T N

A £
e—DBNA-94C for

AT
+

e

G
AscA@iccki2af 10
GRIGITC  72C

Do 50" CACA

A
AT

(83)
AATGGATC(

AGTAAGCTT

GO 16 84)
[TATC 54
5); GITA
TAC TGI A

. GaeihHdDNYC3
for 1'30" CA
CAG (86); Ecof

eeagsniC DNA
S6FATEAKT G C(
Ri72°Badgrit20” NK1
or 1' GCCTA(Q

IFETAIAGICTIGCAA
ARKEIACDERGGCA
RCBICAGTIZRNA dgﬁ(XI(ﬁ@I (136);

DA GAGCA

WKGTCBTGG
7@GGTEACACELS

AHCPRIGA ~ 72C fd

r

1' 50" AAT

GGAPHRE7)

MATTCGCA 65 _f
;e ANAT

g€ :for 1Hi ndl |
65° for 17

72°C for 2°30”

|G

TTCGGA
GGATGGAGAAAT
AGCCCC (127);
EcoRI

GTAGGATCCCCT
ACCATTGTGAGT
AGTGTA (128);
BamHI

VIPR1

Lung cDNA

94°C for 1’
65°for 1’
72°C for 1°30”

CCGAAGCTTCAG
GGCAGACCATGC
GCCCGCCA (129);

HindIII

TGGGAATTCGAC
CAGGGAGACTTC
GGCTTGGAA
(130); EcoRI

Brain cDNA

94°C for 1’
65°for 1’
72°C for 1°30”

GCTAAGCTTGCC
ATGCGGACGCTG
CTGCCTCCCGCG
(131); HindIIf

GTGGAATTCGAT
GACCGAGGTCTC
CGTTTGCAG (132);

EcoRI

B.

1.

Expression by Alternative Approaches

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 pM 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>-TIGTTCACCTCGATCATGGAGAAGA-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
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NK2R Ut erus cDNA 94C for 1' TCCAAGCTTAGA AACGAATTCAAT 65 for 1
AGCAGCCATGGG TTCAACATGAGIT 72C for 1'50" GACCTGTGACA TTGGTGGEGEEG (89);

Hiondu ! A9h/77%5PR NK3R Brain cDNA 94C for 1 ATCTGCAGA%@%W

65 for 1' 20" GIGGCGATGECC ATATTCATCCACA 72C for 1' 20" ATAGG
(92); BamM NMBR Brain cDNA 94C for 1' TGAGAATTCCAG GITGGATCCAGG 65 for -
1' 20" CGGACTCTGCTG TAGTGAGITGAA 72C for 1' 20" GAAAGGA (93); TGGCCA (94);

730" GBI AR A T eiBhas o SN SO CEhor mrestiandos)

H ndl H BanHl NTSR1 See alternative See alternative See al ternatlve See
al ter nat 14/€& oébﬁ?lﬁé@rﬁeﬁeTbW%W BAIR fepoontapisreothich uisd| aswodppplots ko bisthinw
NTSR2 See alternative See alternative See alternative See alternative

appr oac hthbdiilbtengthpcdahushel the péippolgaetasd e[h@sﬁqmrmcm:;bﬁidosng B By 44

. CDNA 94C for 1' CGGAAGCTTGCA GCCGAATTCGEC 65 for 1

LI SOt FAC o " ATRACT o BTk AL ol gl i

GGGCAGT WIAC 72C for V15" GGAGCCC (99); CGTCTCAGA (100);
Hi ndHL E RO BY 87 cDNA 94C for 1' TTTAAGCTTGCA CTACTGGTI TATT 65 for
1 GCACTCACCATG CATCCCATCGATG 72C for 1'15" GAATCCCCGAT TC (102);

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.

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 pM
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.]D.NO.: 13_6_'a§ éﬁr’nersﬂ The éycle condition for each PCR reaéﬁén vsfas___3_0 cycles of 94°C

for 1 min, 65°C for 1 min and 72°C for 2 min 10 sec.
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(101); H ndlH OPRM See alternative See alternative See alternative See
alternative 31 WO 01/77172 PCT/US01/ 11098 approach bel ow approach bel ow
appr oach gl pywiapproach bel ow OPRM A See alternative See gliRikPBIlYE See
alternative See alternative approach bel ow approach bel ow approach bel ow
approach below OX1R See alternative See alternative See alternative See
al ternative approach bel ow approach bel ow approach bel ow approach bel ow

OX2R Brain ¢ : ' TGl.. 65 for .1' ..
CCCGTGATGTCCD%%%%%&% %%%@5%&%3%@%# zn%oﬂsnedeaw

Hi ndu 22%& & Brai n .cDNA 94 cir @GTAAGCTTGGC CATGAATTCGGT . 65 for
1 FEAFETECtoR Y uglgr " apidy gind aaspe Qe soquenesaeTe ( therptter

Hi ndl | | ((1106)_, EcoRl PAF Genomic DNA 94C for 1' CTGAAGCTTCCA CAGGAAlI TCATTT
63 for flehk TGAGGGAATTG  72C for 2' 30" GGAGCCA (107);

. CCAGCGATCTG Hindu (108); EcoRI PGE EP1 cDNA cl one Pfu PCR ATCGCCATGAGC
TTGGAATTCGAA 3.94C AMPRIB CCTTGCGGEECCC GTGECTGAGECC 63 for |' CTCAA (109)
GCTGTGCCG (110); 72C for 2'30" EcoRl PGE EP2 Thynmus cDNA 94C for 1'

GCAAAGCTTTTC CHEIeAdIEEAMMCufid AVPRIB GASGHA @RC@%CE Ehbiite 466 ’5@
2' 30" CATGGCGC (111); CTGGCATC (112); Hi ndu Eco GE EP4 ¢ cl one u

POR ATCAJGMGREE (P MLES A e Hlitret Qstem pSol IR T iRl GHS Ik 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.ID.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 HindIII 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. 5HT6
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60 for 1' AAT (113) AGITCAGIGIT 72C for 2'30" (114); EcoRl PTHR See
alternative See alternative See alternative See alternative approaétc:h bill ow
approach proach bel ow approach bel ow PTHR2 Brain B_I#%" Aod OF
CTGAA. GC'\I"Q?CI&ZQ}W(IZ?G,XGAACATCCT 65 for 1' ACAGCCGITCCG CAGTTTC}I% (ﬁ &Cfor

1' 50" GGCATG (115); G (116) Hi ndu SCTR Smal | Intestine 94C for 1
GGGAAGCTTGCG AGCGAATTCGAT 65 for |' GBCACCATGCGTI GATGCTGGICCTG  72C for

1' 45" CCCCAl ' | I Tl C for
t mTT%@&%&%@%?#% P W%%ﬁ&é&w%a@%%%

for 1'20" CAGAGCG, (120); EcoRI, Bam R SST2 See al ternati ve
See al tBquV%bﬁ%%?hé@ql\;@e %éerawtémn%rpwéd by ibe BrakiapresyP.25 M of
appr oach- bel ow approach bel ow approachbel ow -- SST3 - Genom ¢ DNA 94C for
1" ACGGAAITET0Z, TBECATERCoAGchebnideotifle BotlT GABGCAT BGROAGREGIIRGASSTy 1€ 2C

. for 1'20" ATGCTTC (121); AGCTG (122); EcoRl BanFH 32 WD 01/77172

PCT/ USOcéidifi@B 30$534s Ee943Ci for Divn, WO i1 ndin aRCEEAATRGARR SAGERAT C@h@ﬁﬁt 65
for 1'20" TGOCCTGOGCCG CAGGGTGGGTAG 72C for 1' 20" GCACCCC (123):

(124);  rfgaRb BeRHLBR5 CRAAM Gulbll HAG fara kmﬁ%%T@ﬁcﬁcg%’ér Iﬁ%?T G

contained a HindIII site with the following sequence:

5’-CATAAGCTTTCCCGCCACCCTATCACT-3’ (SEQ.ID.NO.:142)
The 3’ PCR primer contajned 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 EcoRV 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.

S. Dopamine D1

Dopamine D1 was subcloned from a full length ¢cDNA 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

36



72C for 1'20" CCCCAG (125); GCCGECC (126); Hi ndu EcoRI  TSHR Genom c DNA 94C
for 1' GGCGAATTCGGA GTAGGATCCCCT 65 for 1' GGATGGAGAAAT ACCATTGIGAGT 72C
for 2' 304 (127); AGIGTA (128); EcoR BanH VIPRL kg@&w 4C for
1' CCGAA GGGAATTCGAC 65 for 1' GGCAGACCATGC CA 2C for
1' 30" GCCCGCCA (129); GGCTTGGAA Hindu (130); EcoR  VIPR2 Brain cDNA 94C
for 1' GCTAAGCTTGCC GTGGAATTCGAT 65 for 1' ATGCGGACGCTG GACCGAGGICTC 72C

for 1'30" CTCi%CI CGIT 132); 131) ;. Hi ndu.Ecq B. . Expressi on
by Alternative %R)E%I%Eoﬁ%%aé@m ﬁg’cﬁgg(r??”ﬂs %’R@“&Wgo B}go%?‘oﬁ’d?rﬁiﬁlﬁ\/ﬁ?feﬂl g and
obt ai ned_by PCR using .a tenpl at. nd rTth polynerase (Perkin Elner) with
the buf & &%}gfl%fﬁ?ep@’gGWaégmfo Wlﬁlé%ﬁgﬁﬁ?fawemeﬁrw@.e%ym iganufgchangr, 3 |
and 0.2 nmM of each 4 nucleotides. The cycle condition was 30 cycles of 94C
for 1 efeachermeroand (2 mMefleach 4@utlsetidesi n and 30 sec. The 5 PCR fragnent

. was obtained wutilizing genomc DNA as a tenplate, and the foll ow ng

primer set: DophlGACDA TekepiE EoTameCacHEEEnha codiBE @it NQowels 3Dopddine
5' - TTGTTCACCTCGATCATGGAGAAGA- 3' - (SEQ. I D. NO.: 134). The 3' PCR fragnent was

obt al nedDitcsltt: QAL pserRldgBA LIy AN MICEdD Abhithe c8%n8scsion

tenplate, and the follow ng priner set:

(S£0 | DI 3R pvBde %ﬂﬁ%@%@%@@%ﬁﬁ@@@%@éﬁﬁﬁ% ¥or 3
Efff 50 Gt anpigied o gensmip@NA SgfsnPCRAEIT s DBBALCRS Brrfolneast o
obtaln

primer set:

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 templ_;_xte gnd r’Fth -

| ‘polymerase (Perkin Elmer) with the buffer system provided by the manufaéfurer, 0.25 pM of -
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the full length cDNA using the pfu polymerase and SEQ I D. NO : 133 and

SEQ ID.NO. :136 as priners. The cycle condition for each PCR reaction was
30 cycle for 1 mn, 65C and 72C for 2 mn 10 sec ting
PCR fragrs}ve(g{m%? digested with EcoRl restriction site andpg }gﬁg{éﬁ?n 0 an
EcoR pCW expression vector. Nucleic acid and am no acid sequences were
thereafter determned and verified. 2. AVPRI A Variant The endogenous human

(Porki n e pEPpetDAOR AV Bl 4 B BAREI, °&§1§‘%h§5iﬁfv@%a3n‘:‘ﬁ%¥;‘ef BRYTERIE
f h [ d 0.2 h 4 [ T ) iti
30 cyol B pog i g i R Re, Thas FaRdtsrziont comahg H AL SUodes.

The 5 PCR fragnent was obtained wutilizi naﬁgenom’ c DNA, as a tenplate, and
: SEQ | htgined wigizngizenpmiq PNRoas a tenplaje, spd frerfollowing pemepsiR f r agnent was
. obtained by pfu polynerase (Stratagene) using | MAGE 1542469, as a

t enpl at e5’-GEHGASEQITOTECAGEIE: GIPAGEA GASPGAABBRIDMNGITF QAT T TTCTTATCCGTAC- 3'
(SEQ ID.NO :137). The cycle condition for 3" PCR reaction was as foll ows:
30 cycl e3-TIGOGAATAGTIGTGCATEBAGOWA-E- (SBQIDANI.:162C for 1 min 30 sec. The 5
and 3' PCR fragnents were then used as co-tenplates to obtain the full

| engt h CONASUBCROUfrdgdiReritf sbrR@hMBEESAE &l ik BeRd BNFuSeRihBadQstrh d
SEQ I D. NO. : 136 as pé?lieeners. Theg?ycl e condition for@ggch CR ?ea ti g%eggs 30

cycl es : 4&1% kN ] - 72C. fQor mn 10 sec. 34 WO
01/ 7717(2)&8% U 3%61&160735’ alshagélﬁ:l isag%ta?lggﬂeggg%n ébrgr;lenﬁl‘% S\?\/ﬁs di gested with EcoRl
restricti, | j y pression vector. Nucleic
acid andé ﬁ%@ﬁ@%@‘ﬁ@&e%@&ﬁﬁ%wa%@ ined and verified. 3.
AVPR1B J t ql CR using a tenplate
and rTth W@@@E@%ﬁ@%@%@ﬂ%ﬁgﬁ%% ypéllﬁ%r ovi ded by the
manuf act yrer, . 0. 25. M of ,e%fph prinmer, and 0.2 nM of each 4 nucl eoti des.
Bot h r ouhRfeysie qﬁ@gét’ﬁ&(f‘”‘t%é) RoTeReHARsES dpllows: 3 ayalesed-94%0 faryl anims 641C ta @ f or
1 mn, 65Cfor 1mn and 72 C for 2 sec. The fast round of

min and 72°C for 2 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 the following primers:
5’-AATAAGCTTCAAGATGGAAACCCTTTGCCTCAG-3’ (SEQJID.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 mm, 65°b for 1 min
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PCR utilized a pituitary DNA, as a tenplate, and a 5° PCR primer that

cont ained a Hndlll site with the foll ow ng sequence:
?E{%%TGGATTCTGGGCCTCT 3" (SEQID. NO :138) ThecdusPRoby 1 mer

cont ai ned an EcoRl site with the foll ow ng sequence:

5' - TCTGAATTCAAAGATGATGGTCTCAGCGGTCGCC-3' - (SEQ ID. NO. @ 139). The second

round of PCR utilized pituitary DNA as a tenplate and a 5 PCR pri ner

o AR PR Y S TR S R R EERRER s Sol i s hisingd g
pr| rrer Gpl‘ﬁillt ai ﬁed an Ecoﬁglsme Wi Eh thg! %OIL? W n gr%%agceléu) The

resul ting PCR fragment was digested with Hndll|l and EcoRl restriction site

and cl &CAﬁgngTﬂquTpﬁﬁ CAROME CAdGE S SREQERNOY:150ard ei ¢ aci d and

. amno acid sequences were thereafter determi ned and verified. 4. 5HT6 35
WO 01/ 7L Z2AREHHUTONCAGESY GTHA GAId EHIUS GROEAC-3 HIEEQBXEQL 157). was  obt ai ned

by PCR using a tenplate and rTth polynerase (Perkin Elsner) with the

buf f er syst enThe onddle 8ORyfragreentawasfobitainedantjlizihg2genbiié DNfaaha penipiere, waetk 0. 2

mM of each 4 nucl eotides. Both rounds of PCR had the follow ng cycle

condi t i othe cBéle chndition Mas 98 Cydled of DART For 16Qfn, 6SAC folrl MmaNhd 72°Erdrarmih Haseand

45 sec. The first round of PCR utilized a caudate nucleus DNA, as a

t enpl at gy %%%Hcﬁ:@ﬁ that contained a Hndlll site with the
fol | owi ng sequence: & et S ocooeAD T AT AT 5 (SEQ ID.NO : 142) The

5 i?&%#%@%&i@@é%@@?&%&%ﬁqﬁ%?&%?@ﬂﬁ B D Cacond round of

PCR al so Ieus DNA as ate anda5' PCR primer
Chat - conl ASKERTERATH SRR W@W@‘H‘éﬁm "85@ Nones

5' - CCTCGGATATCAT SE 144 and a 3' PCR priner
that contai nergBA ?Gg’ﬁ%cgawem ?‘Hlt"tlﬂ 41'@1% Bitp Q’é‘hﬁ@ﬁ(ﬁ%’tamed utilizing genorglc

5' - CAGCTCTAGAT TGECCAGCCCCAAGCCCEEGT - 3 (SEQ ID. NO. :145). Nucleic acid and

am no actRiNAeauetempatecand tht fnlleafingprintet set:mi ned and verifi ed.

5’-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 SLC-1)

The endogenous human GPR24 was obtained by PCR using genomic DNA 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 cycle condition was 30 cycles of -
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5. Dopam ne D1 Dopam ne DI was subcloned froma full |ength cDNA clone
obtained fromthe Anerican Type Culture Collection. 6. Dopam ne D2

Dopam ne W3 oyyg7subcl oned froma full |ength cDNA cl one o,g;;?jl@gg”fogé)m t he
American Type Culture Collection. 7. Dopami ne D5 36 WD 01 1

PCT/ US01/ 11098 To obtai n Dopam ne D5, PCR was performed using genom ¢ cDNA
as tenplate and rTth polymerase (Perkin Elmer) wth the buffer system

provi dedgty f&rhemﬁp'ﬁﬁcf@ﬁ;rqrﬁﬁﬁ an®728%Meor 15 g%%opafe& Mefe 57 &)hgnerrﬂglo t&mP(zC h 4

nucl eoti des. Dopanine D5 receptor contain no rntron’in e Co 6| on.

However ip %@ﬁm receptor contained two pseudogenes with 8bp fanme

shift insertion wﬂ]ttggse%uﬁe(pcodl ng region. In order to avoid the

pseudogen 5' and 3' of the frame shift insert was each

ampl i fi gd&ﬁ' @m&f%%T%%T@AWﬁ%éM@N@sl%t ained utilizing the
. follow r| nmer set: - CCTGAATTCCAGCCCGAAATGCTGCCGCCAG 3

(SEQ | Daﬁlé)t 3134@m§éﬁ%189me@an EpoRdctenthdTeamncaCAGETTC- 3'  (SEQ | D. NO. : 147;

antisense) and 3 PCR fragnent was obtained utilizing the follow ng primner
set: 5' SERAACPIISHGGTAGLGTCERAGTSGTGCSES’ (IFQID.NOIUSB). sense)

5' - TGCGGATCCATGAGGGGGITTCTTAATG 3' (SEQ I D. NO. : 149; antisense). The 5 and
3' PCR fragndhed. KI@BCRngmmewasa@gc&bedmeM&H ahd EobiR Band didted fintb [Hihempt h
cDNA using the pfu polynmerase and SEQ I D. NO. : 146 and SEQ I D. NO. : 149 as

pri mer s EcRE ity of EMpefipressivh Yeetoredeier R@\’cl‘bﬁﬁfgtw&l@ BgBEak%Qe ety &ll @dwell RAC
for 1 mn, 65Cfor 2 mn 30 sec and 72C for mn 30 sec. The resultlng

PCR fr a@l’f@éﬂs Mtrglll g‘?ﬁl‘é%dm 5? Bﬂhe?gHeB?Hltjsl Q%SE lf 1!118 QDﬁ tained

cloned into an EcoRI-BanH expressi on vec erc aC| aﬁu am no
acid Se%?%“%&CE%I? ugiﬂgr gﬁtt %rs gn%}a orrrf-rrég y ﬁmd V?atnlnjsl cellﬂ\IA as temp ate and the

manufacturer’s recommended protocol for cycling condition. The 5> RACE PCR for the first

ﬁ
Q.

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 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, 60°C for 1min and 72°C for 1 min and 10 sec. The 5° PCR fragment, containing a HindIIl
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).
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The endogenous. human ETA was obtained by PCR using. a tenplate and rTth

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

manuf act Wky7797225 M of 37 WO 01/ 77172 PCT/ US01/ 11098 eaghrp&hPBies and 0.2
mM of each 4 nucl eotides. The cycle condition was 30 cycl es o? gﬁc for 1
mn, 65C for 1 mn and 72 C for 2 sec. The 5 PCR fragnent, containing a

H ndl || site was obtained utilizing genomc DNA as a terrpl ate and t he

and 5 TR e PR o e R o TSN o )

fragnen ont ai anFH site, was obtained by pfu pol yrrerase
(Strat a&f@?? ﬁ%dqh %?IE?REE BBEEFA5 a5 a tenplate, and the fol | owing pri mer

set: b T ACCCAGCAATGGC 3 SEQ ID. NO : 152) and 5
' CTTGGA T%ﬁéﬁ* (%C"T P HSKRIPNR)68)ERG cycl e

condltl r. 3 _PCR reaction was oWs: 30 cycles of 94C for 1 mn,
64C for ICAﬁpﬁAgﬂﬂﬁ:G??@Pf%GECE%CGQﬁ@G@CAH@ PEQER@ s ¥8hent s were then
used as _co-tenplates to obtain the full length cDNA using the pfu

pol yner 38 cyde pepdifipaniey 3 aRdRreastipn vas o fedlows:i 3eysles of 94°C for 1 min, 60°C for 1
5' - AATAAGCTTCAAGATGGAAACCCTTTGCCTCAG 3' (SEQ I D. NO. : 154)

5' - CGTTaA Ghd GRECTRAT GaiaT (dT O 3ec. ( SRS Bndl@? PLFE Fraghbiis % @ﬁ’e?xl eee%de Lion

for the full length clone was 30 cycles of 94C for 1 mn, mn
and 72C I P s d| ted vvlth
toort r Suiilai Bl R 1 IS ki S AR %&W Srs38on vect o
Nucl ei c _a reafter determ ned and
verified. ?\SSA?;%%?M(&‘. gﬁéﬁ&%@% s obtained by PCR using a
tenpl ate th merase (Perkin Elmer) with the buffer system

pr ovi deanfﬁsg@ﬂg E‘?%%t PrUpLs. %ﬁi‘é cygle cenditigy, farisaph PEB reaghien yas 30 qyslen @f of
PCR was as follows: 30 cycles of 94C for 1 mn, 65C for 1 mn 38 WO

01/ 771724%cfr Usomy 436DBr | amid an@ Q2% (ofor 2 minl0aed 50 sec. The 5 PCR fragnent
contained a Sall site and was obtained utilizing hippocanpus DNA as a

tenpl ate, andhehesult@ld POREagdient®as Afdested with HindIIl and EcoRI restriction site and

cloned into a Hind[II-EcoRI pCMV expression vector. Nucleic acid and amino acid sequences
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 Imin 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 E’>’ PCR ftagtnent,_ containirtg an EpoRI site, was obtained _utilizil_lg caudate nucleus

cDNA, as a template, and the following primer set:
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5' - GCAGGCTGTCGACCTCGTCCTCACCACCATGGTC-3' (SEQ. 1] D. NO. : 156) and
5' - AATGGGCTCACAGCCTGTTAGATCTGCATTGGGCCAC-3' - (SEQ ID. NO.: 157). The middle
PCR fragyrpéimeg obtained utilizing genomic DNA as a tenppatRsofifsse the
cycle condition was 30 cycles of 94C for 1 min, 65C for 1 mn and 72C for 1
mn and 50 sec, with the followi ng priner set:
5' - TAACAGGCTGTGAGCCCATTCCTGTGCG 3" (SEQ I D. NO. : 158) and
5’ - TTACSAGTCOCARACIETAETHATEIAtTIS GEo iSRRI B NG © 159) . The ' PCR

was obt ai u

fragnent contained 'a BaniH site and tilizing genom c CDNA,
if-,‘-s ?&&\A@"% AT Bl %é%EPMc? 180) and
condl tion %@%@ Feac |%n%gn§g6§/§5 %o of éfc 8@%&192 2:off’r gﬂ’é’f?%@l’&fo‘?ﬂ n,

65C for 1 mn and 72C for 1 mn and 15 sec. The resul ting PCR fragnent was
di gest eBhialg 733 | fon A qnmasad 20 sen: r The i50and 3 @CRnGagrotmwnedtrs tieo wedak lcoBar
pCW expression vector. Nucleic acid and am no aci d sequences were

t her eaf tamiplates go nobtein dred fulerlefigtedcDNA. uSBE2the ( pfus Polyiteie s eﬁh‘) shd& 1)
The endogenous human GPR24 was obtai ned by PCR usi ng genom c

t enpl at SEQAMINOFL 11 it IHOIDICO . Py dihinkkTerle METR By él@gomf%@*ﬁ‘i‘ﬁg% Bch 4

provi ded by the manufacturer, 0.25 "pMof each prinmer

nucl eot s} |t|on 0.cycle 1/ 77172

PCT/ uso&ﬂﬁ%’@g%@f’z%‘% §‘|991 @g? éﬁ%of #ﬂaﬁ&?’f?zf%gw Sfin and 20 sec.
The 5 PCR priner contained a Hndl Il site with the sequence:

5' - GTGAAGCT T &aeTesviine BEd baginemt oes3ligesd yithEqeBI rasgivtion stiel ancheloged inta arer
contai ned an EcoRl site with the sequence:

5' - GCAGEAARICECHOT G3pEESDn GREETANG0eR a¢i®ERdl &nNE. acid 3pquehbes e KlerddGR
fragnment was digested with Hndlll and EcoRI and cloned into HindlIl- EcoRI
site of débMpinex@idesified. vector. Later the cloning work by Lakaye et al
showed t hat there is an intron in the coding region of the gene. Thus the
5' end of thgjs jobtained by 5 RACE PCR using dontech's

mar at hon- ready hyp thal anus cDNA as tenpl ate and the

The endogenous human OPRMI 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: |
_§_’_jGTATGTGATTGTCAGATAQACCAAGATGAAGACTGCCAC-3 ’ (SEQ.ID.NO.:177) and

5-TACAATCTATGGAACCTTGCCTGTATTTTGTTGTAGCCA-3’ (SEQID.NO.:178).
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manuf acturer's recommended protocol for cycling condition. The 5 RACE PCR
for the first and second round PCR were as foll ows:

5' - CATGA TCATGAAGGG 3" (SEQ I D. NO :164) and PCT/US01/11098

5' - ATGAA T GGAGAAAG 3" (SEQ ID.NO.:165). Nucleic acid and am no
acid sequences were thereafter determned and verified. 11. NTSRL The
endogenous human NTSR1 was obtained by PCR using a tenplate and rTth

ot act ar of | 1B 35 Twor ~euihh ok Whuded S Rt AEATES Yol sntotie e

cycle cor%gltlon was 39 cycl es of 94C for 1 mn, 60C for 1mn and 72C for 1

. min and POCYEEPHRE ¥- PCR fragnent, containing a Hindl Il site, was
obtalned utilizin enonm ¢ DNA asategflate and the foll ow ng priner
set: 5 SIS AT SRS Cf(&@ ACSTROSEQIBEYO 78) and

. 5 - TGAAGGTGTTGACCTGTATGACGACCT GACCGTAEG 3 é@}Q%QI D.NO. :167). 40 WO
01/ 77172 WWF@%@WTC@%%@@EQD #8Pni ng an EcoR site, was

obtained utilizing brain cDNA, as a tenplate, and the follow ng priner
set: 5'- M@@r@&&@mmm@@fmmcymw%mm1 1h88 3 Udibr 1
5' -CACGAATTCGTACAGCGTCTCGCGGGTGGCATT 3" (SEQID.NO :169). The cycle

condi t i omid A1d B°CIR&R meesld Bsepas as follows: 30 cycles of 94C for 1 mn,
60C for 1 mn and 72C for 1 mn and 10 sec. The 5 and 3' PCR fragnents

o pot et 2o ST R T SR et e LA G i
(SEQ I D. 170%{? d SEQ.LD. NQ :169 as prjners. The cycle condition for
each PCR PS&OP; 1‘%(.‘)“J |rgg105fo @&1@”1; 1o S middle PERcIpgRent npising: e pRiC
for 2 mn 10 sec. The resultin (gPCRfragmsnt was digested with Hndlll and

EcoR r ekalymemapop(Stestagenarand SHQOH2NQ. 1176 and SEQID. NOEE dRwithGhw/ crslp cesditions
vector. Nucleic acid and am no acid sequences were thereafter determ ned

and ver i 4s fellows: 20 cHISRAf 94P0o£ N E) €300 SorTUAR TR forasmiplindi15@ee. by PCR
using a tenplate and pfu polynerase (Stratagene) with the buffer system

provided by g BRRHARAE PEE FragHdfit SYC5SPCR fragment were then used as 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
HindIlT pCMV expression vector. Nucleic acid and amino acid sequences were thereafter
determined and verified.
14. OPRMI1A
The endogenous human OPRM1A 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 genormc DNA as a template and

SEQ]DNO 175 and SEQIDNO 176
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condition was 30 cycles of 94C for 1 mn, 65C for 1mn and 72C for 1 mn
and 15 sec. The 5' PCR fragment was obtained utilizing | MAGE 1537523, as a
terrpl at eywapghAhe following priner set: 5 PCT/US01/11098

' - ATCACCATGGAAACCAGCAGCCCGCEEC-3' (SEQ ID.NO. :171) and

5' - CGCGGTAGAAGTGGACGGCACTTGEG 3' - (SEQ 1D NQO. : 172) . The 3' PCR fragnent,
containing an EcoR site, was obtained uti I i zi ng caudate nucleus CcDNA, as

L A IR M Rl T 0
T TR P R B o B e Ao R S T

mn and 72C for 1 mn and 20 sec. The 5 and,3' PCR fragnments were then

used as IR IPVPFet/endiSEQH.NO:178e full length cDNA using the pfu

pol ymerase (Stratagene) and SEQ ID.NO :171 and SEQ ID.NO.: 174 as primers.

The PCR cycl eTlsoiddi RCRnfrhgmertthwad wbtaidedngilizing: lzenaniea®N30 Ly s ! temphite, 944d f or

1 mn, 60Cfor 1 mn and 72C for 2 mn 10 sec. The resulting PCRfragrrent

was di geSBQRUDING 1 76CaR SEESIY.NCLIZ0 Siteo coARAGH forlh 0 PRIR ré% \&gt\%
ereafter

expression vector. Nucleic acid and am no aC| d sequences were t

by, POR L@ﬁwg@éoﬁae% LG 1 i SRR R o B it n ¢ e but 1 or

system provi gécm manuf act ur er.. The cycle condition was 30 cycl es of
94C for 1 min agmept gnd the mddlerB(R ireg@@ﬁ WeTh Bses) asperemplateg e altain
containing a H| ndl Il site, was obtained utilizing genomic DNA as a

tenpl at ethe Shregidnghrough Klm/mxdglq}ﬁglna of OPRMPA (“5°-middle PCR fragment”) using the pfu
CCCAAGCTTCAGI’ACCATGGACAGCAGCGCTGCC 3" (SEQID.NQO :175) and

- CATCTrOBE &k TSTaAAMS) GACATO SACTASRANSE Q.0 186Q1 THOWNE. thd EHdle c&hﬁnéﬂsddl e

PCR fragnment was obtained utilizing genomc as a tenplate, where the

cycle C%%ﬂd&ﬂ 3?)’?2?”3500?9’46&% Pﬁm%ﬁ%é R 11;m£{'aﬂd 79%6drQ mih 195300 72C for

40 sec, and oW n ri mer ‘se

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

15. OX,R
The OX;R 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,

- chnfaining an EcoRI site, were as follows:

5’-ATGGAATTCTGCTGCAGCGGCTCCTGAGCTC-3’ (SEQ. ID.NO.:181; sense)
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5' - GTATGTGATTGTCAGAT- ACACCAAGATGAAGACTGCCAC-3' (SEQ ID. NO.:-177) and

5' - TACAATCTATGGAACCTTGCCTGTATNGTTGTAGCCA-3' (SEQ I D. NO.: 178). 42 WO

01/ 77172 Wis§{ 94 / 11098 The 3' PCR fragment was obtained @ii)jsaifgodr ai n
CDNA, as a tenplate, and the follow ng priner set:

5' - CAAAATACAGGCAAGGTTCCATAGATFGTACACTAACAT-3' (SEQ ] D. NO.: 179) and

5' - CGGGECAACGGAGCAGITTCTGCTTCAG 3' (SEQ I D. NO. : 180) The cycle condition for

3" PCR r53%%G@Rcﬂ@%@%ﬁ?ﬁgple(ﬁgﬁﬁéégﬁggﬁ%@ﬁﬁC%Cs (S0 ﬁ%ﬁbnisc;d?n % asg M

and 72C for 1 mn an ragnent

fragment Fe.used. as 0., 0obtain 5" -region through the mddle
. region ofe elis%comt Hﬁ%%@?’ﬁegﬁ@m“)fgﬁ%"i’%g the pfu pol ynerase

(Strat agene,I) and Q]';& 5 and SEQ ID.NO : 178 with the cycle
condi ti chPTELE TGO CA§§C€9€ﬁ$§C§?G§@@G§9F3CﬁQﬁ ASEQBZNCQy83 sembd) and 72C
- for 1 mpn and 15 sec. The 5'-mddle PCR fragnent and 3' PCR fragnent were

then used" @@%P%&GCE%AG%%%CT%GGGW HRYIRNODNA; antipenge)t he pfu

pol ymerase (Strata ene and SEQ ID.NO :175 and SEQ ID.NO : 180 as pri mers.
The cycl Eheandid ¥’ agnatst Wete thempsed apCRterapletel &nobiain e fl) dingth cIBNA9AC
for 1 mn, 65C for 1 mn and 72C for 1 nmin 15 sec. The resulting PCR

f ragnentusmSBQdEsN@dl&I td SEQUIDLINOY:#84 ns ptiiners. sTheecyai c@dditivedfor Rhéh BCR
Hindl I pCW expression vector. Nucleic acid and am no acid sequences were

t her eaf t @hctioah B30 8RS BNUCSfok | hBA - 652¢ forORRMIR sel n
OPRMLA was obt ai ned@gy PCR u5| ng a terrp %te and SreTt d po %ﬁg%gb gcgr ki n

conai 1 Y)“nt vas i Ry LG S dh rt%" ot doleeraet 5 ol epe o] Morgandoc

The 5' f.ragme nt aHlndIII site, was obtained utlIlZlng
genomi c oaa“tg‘ff’alé PI S‘E@BT?SESOW"‘QW%I“&W&P it PP agidGiequengesD
01/ 77172 PCT/US01/ 11098 The m ddl e PCR fragnent was obtained utilizing
genomi ¢ YORIA thereafter datsimained anchearifiedhe cycl e condition was 30 cycles of 94C
for 1 mn, 60C for Jmn and 72C for 40 sec, and

16. PTHRI1

The endogenous human PTHR1 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 HindII 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 ﬁagment,.contajning an EcoRI site, was obtained by pfu PCR (Stratagene)
and IMAGE 1624048, as a template, and the following primer set:

-AGGAGGCACCCACTGGCAGCAGGTA—3 (SEQ ]D NO.: 187) and

5’-GCCGAATTCCATGACTGTCTCCCACTCTTCCTG-3’ (SEQ ID.NO:.: 188)
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SEQ ID.NO.: 177 and SEQ ID.NO :178. The 3' PCR fragnent was obtai ned
utilizing genomc DNA as a tenplate, and SEQ ID.NO :179 and

SEQ I D. NQ g dGPn72The cycle condition for 3' PCR reaction Wagragefig4d ows: 30
cycl es of 4@2 or 1 mn, 60Cfor 1 mn and 72C for 1 mn aﬁdﬂég 1c The
5'PCR fragnent and the mddle PCR fragment were used as co-tenplates to
obtain the 5 -region through the mddle region of OPRMA ("5 -mddle PCR

f ragnent.; Lng ihe , I rase at a | D.NO. : and
SEQ1 b e ATBOhh RE Y pERBREREs bl OAEPaT Rt o5 Yoy b 5t Canld o
1 mn, 63Cfor 1 min and 72C for 1 mn and 15 sec. The 5 -m ddl e PCR

) fragrrenmlﬁrfmd?wc’@@f flrmgnend 3Qwee Thed' asdd’ RER: Gagmanss atess theo usedtasico- t he
full length cDNA using the pfu polynerise (Stratagene) and SEQ I D. NO : 175

and  SEQulattO. to 1 8Bkas tigy ifuktr BngthheDNYC lusingondi bfiopolypsierhdae (Jttskdeeh§nahd PCR

. reaction was 30 cycles of 94C for 1 min, 65C for 1 mn and 72C for 1 mn

15 sec. SEEID. RO &5 B8 IO as\¥itfn éﬂé gﬂ%ﬁ@R‘g}@lQ C ﬁlé)ﬂ for El?ez{’ugr%é{gt@n

site and cloned into a |nd |1 expression vect Nuc el c ac am no

acid se es ned an |ed 15. OX1IR The OX1R
EST cl ogfl 8"@636\6¥835? 416 elg’inf'fl g%o&lman&g& 3SP¢ contained a 4bp
frame shift insertion. To renove the insert, the fra ments 5 and 3' of
the franme shilhe resdiang PGRsTasmant “@mdweste@“bgh Bodll ahé &cpRT restrigtion 40608d as
tenplate and two priner pairs. The 5 priner set, containing an EcoRl
site, welopedmtéd alHindBI-ESORIANINAIKPEEGGHT d\eid endio dcF€dquences

I D. NO.: 181; sense) 44 WO 01/77172 PCT/USQO /11098

' - ACGGHeAGACK TS TR AT VEMEET TGCAG 3' (SEQ I D. NO. : 182; antisense) and
the 3" prinmer set, containing a Banii site, were as foll ows:
5' - ATCCCCTATGHACA GTGTCCGTGTCAGTGGCAG- 3" (SEQ I D. NO. : 183; sense)
5' - GGAGGAT X CGCTCAGGCC-3' (SEQ ID.NO :184; antisense). The 5
and 3' PCR fr nt s t hen .used to obtain the full
| engt h cDNA S@g.?e gﬁ% Q%%n%ﬁgfgé%qtlﬂ%aéw& Veelory i mers. The cycle
condition for each PCR reaction was 30 cycles of 94C for 1 mn, 65C for 2
mn 30 sec andblprEbelgw indicatessthe SeanBar dceessian: purgbepdie Mhighrthatendegenous
digested with EcoRI and BanmH restriction sites and

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
5HT-1B D10995
SHT-1D M81589
5HT-1E M91467
SHT-1F L04962
SHT-2B X77307
SHT-4A ‘ Y08756
SHT-4B Y12505
SHT-4C Y12506
5HT-4D Y12507
SHT-4E AJ011371
SHT-5A X81411
5HT6 LA1147
5HT7 121195
AVPRIA ~ AF030625 _
- " AVPR2 IR E T NM_000054 - - ' -
BBR3 X76498
BDKRI1 AJ238044
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cloned into an EcoRI-BanH pCW expression vector. Nucleic acid and am no
acid sequences were thereafter determ ned and verified. 16. PTHRL The
endogenoys, PTHR1 was obtained by PCR using a tenpla ﬁ

pol ymer ase ?gﬁﬂz n Elmer) with the buffer system provi ded‘agy%{g 16/{1'5&11

manuf acturer. The cycle condition was 30 cycles of 94C for 1 mn, 65C for
]mn and 72C for 1 mn and 30 sec. The 5" PCR fragnent, containing a

H ndl I T site,—was—obtatgegsutizrg—ki-drey—cbNA—as_a3tenplate and the
fol | owi ng pr i fmer—set— 5 s CAAGETFAGHEESTCOOCATOAELR 3:

(SEQ I D. NO. : 1185)y—=and——5* CQGV'—\TU|W|\,\,\,ATTm’\A -NO. : 186) .
The 3' PCR f ragment;—corgg mng—an EcoR—st+te; of u PCR
(Stratagene) [and TVAGE g@24048, as a tenpi ate; pri mer
set: 5' - AGGAGECACCCACTEGRACCAGGTA-3 (S

5 - GCCCEAATTCCATGACTGICTECERACTCTTCCTG

PCT/ USO / 1109

8 The cycloersonditron f

or s PCRT

cycles of 94

d—(bﬂg D 'NQT# 887—45—v0-01/ 77172
©34dok on was as T

ol | ows: 30

5" and 3' PCH

| engt h cDNA U

SEQ I D. NO. : 18

cl one was 30

and cloned i

anm no acid sdg

SST2 was obt di

i ndi cates the

set forth abd
anino acid 9

Accessi on Nu

P for T mnCCB® C for I min and 7Z2C 10ag9gd mi n_and sec. The
 fragnentsOmBge then used as co- teapinizes to obtain the full
si ng the pERFRIol ynerase [(Stratagenel2aad SEQ TD. NQ : 185 and
8 as pri ne¢X¥CR4The PCR cylcl e condi tiAm4Bexr the Tull |l ength
cycles oPogp@ePdr 1 min,| 65C for 1 &Ssrsand 72C for |3 sec. The
resul ting PCR_fragnenPommire@2gest ed with Hindl |1 S6H87 EcoRl restrjiction site
nto a H RERMnePEoRl pCW expressi onW249% or . Nucl ei ¢ aci d and
ePﬁpr eafter| det ermi nedM§fd9verified. 17. SST2
818 intao a vector. Table E bel ow
‘@n.ga_npg%&si on nu f or_whi ch 1923 endogenous | receptors
ve—can FARLy i o | ei ¢ and
-6t GenBank
el GALR2 AF040630
GALR3 AF(73799
GIP U39231
mGIuR1 176627
GPR5 136149
GPR24 (also known as MCH or SLC-1) U71092
GRPR M73481
M1 X15263
M2 X15264
M3 X15266
M4 X15265
M5 M80333
MC3 106155
NKIR M74290
NK2R M57414
NK3R M89473
NMBR M73482
NPY5 U94320
NTSRI X70070
NTSR2 Y10148
OPRD U07882
OPRLI X77130
OPRK U11053
OPRM 125119
OPRMIA 125119
OX;R AF041243
OX:R AF041245
PACAP D17516
"PAF S56396 -
PGE EP1 122647
PGE EP2 U19487
PGE EP4 NM_000958
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SHT-1 A X13556 5HT-1B D10995 ©5HT-1D MB1589 5HT-1E MP1467 SHT-I1F L04962
SHT-2B X77307 5HT-4A Y08756 5HT-4B Y12505 O5HT-4C Y12506 SHT- 4D6g(]).égg7
SHT- 4E A}Y }72 SHT-5A X81411 5HT6 L41147 OSHI7 L21195 pVERKA,

AVPR1B D318%]§777 A%VPR2 NM_ 000054 BBR3 X76498 BDKR1 AJ238044 56 01/ 77172
PCT/ US01/ 11098 BDKR2 NM 000623 C3a U62027 C5a M52505 CB1 X54937 (CB2
X74328 CCR2b U03882 CCR3 U28694 CCR5 Us54994 CCR8 U45983 CCR9 AJ132337

PTHRI1 104308

PTHR2 U25128
SCTR U28281
SST1 M81829
SST2 MR1830
SST3 M96738
SST4 D16826
SSTS . D16827

- TSHR AF035261
VIPR 1.13288

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 appfoaches 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
reéic'l_l_ie.' For these _récéptors,'the endbgenous 5 amino acid residue is mutated, most preferably
to a proline aminc; acid residue.
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CRFR1 L23332 CXCR4 AJ224869 Dopam ne D1 X55758 Dopam ne D2 S62137
Dopam ne D3 U32499 Dopami ne D5 M67439 ETA X61950 ETB L06623 FPR1 M50627
FPRL1 M/ Q&d 6177 ¢N-RL L34339 GALR2 AF040630  GALR3 AFO7379@T/11@@5&9231

nd uRl L76627 GPR5 L36149 GPR24 (al so known as MCH or SLC 1092 GRPR
M73481 M1 X15263 M2 X15264 M3 X15266 M4 X15265 M MB0333 MC3 L06155
NK1IR M74290 NK2R Mb7414 NK3R MB9473 NMBR Mr3482 NPY5 W94320 NTSR1
X70070  NTSR2OWe? kfidtation approaches can be used (e.g., mGluR1, 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 manufacturer’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)
Identifier Mutation (SEQ.ID.NO.) mutation (SEQID.NO.)
underlined
SHT-1A V343K CGAGAGAGGAAGACAAAG | ATGCCCAGCGTCTTCTIT
AAGACGCTGGGCAT (189) GTCTTCCTCTCTCG (190)
SHT-1B T313K GGGAGCGCAAAGCCAAGA | GATCCCTAGGGTCTICTIT
AGACCCTAGGGATC (191) GGCTTTGCGCTCCC (192)
5HT-1D T300K CGAGAAAGGAAAGCCAAG | GAATGATGCCCAGGATT
AAAATCCTGGGCATCATTC | TTCTTIGGCTTTCCTTTCT
(193) CG (194)
SHT-1E A290K AGGGAACGGAAGGCAAAA | AGCCCCAGGATGCGTIT
CGCATCCTGGGGCT (195) TGCCTTCCGTTCCCT
(196)
SHT-1F A292K CAAGAGAACGGAAAGCAA | GATTAATCCCAGGGTAG
AGACTACCCTGGGATTAAT | TCTTTGCTTTCCGTTCTC
C(197) TTG (198)
5HT-2B S$323K AACGAACAGAGAGCCAAA | CAATCCCTAGGACCTTTT
. : . T | AAGGTCCTAGGGATTG - | IGGCTCTCTGTTCGTT. - |-
o co (199) ... . |@00) . ... -
SHT-4A A258K GGACAGAGACCAAAGCAA | GATGCACAGGGTCTTCTT
AGAAGACCCTGTGCATC TGCTTTGGTCTCTGTCC
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OPRD U07882 OPRL1 X77130 OPRK U 11053 OPRM L25119 OPRMIA L25119 OX1R

AF041243 OX2R AF041245 PACAP D17516

PAF S56396

PCE EP1 L22647 PGE

EP2 U194 P4 NM 000958 47 WO 01/ 77172 PCT/ US01/ 1109%5%}3‘?-!131,94_04308
PTHR2 UZ%(égB%@IE'R U28281 SST1 MB1829 SST2 MB1830 SST3 ; é SST4
D16826 SST5 D16827 TSHR AF035261 VIPR L13288 VIPR2 X95097 Exanple 2
PREPARATI ON OF NON- ENDOGENQUS, VERSI ONS OF THE KNOAN GPCRS A .
Si t e- Directed—Wutagenesis—Those °":2(')1'16d H—the—art—at Eab7 edi-ted—w-th-the
abi |'i t y TOSgREBCt Fechnigegs T or M ad A At A drugt C*GA%&*A%T«%%‘-}%%TT
Presented bel ow arp approaches utii Ac2Z&shd@ 1682k ec TN TGCTTTGGTCTCTGTCE
(203) (204)
SHT-4C A258K GGACAGAGACCAAAGCAA | GATGCACAGGGTCTICTT
AGAAGACCCTGTGCATC TGCTTTGGTCTCTGTCC
(205) (206)
SHT-4D A258K GGACAGAGACCAAAGCAA | GATGCACAGGGICTICTT
AGAAGACCCTGTGCATC TGCTTTGGTCTCTGTCC
(207) (208)
SHT4E A258K GGACAGAGACCAAAGCAA | GATGCACAGGGICITCIT
AGAAGACCCTGTGCATC TGCTTTGGTCTCTGTCC
(209) (210)
SHT-5A A284K AAGGAGCAGCGGGCCAAG | GATGCCCACCATGAGCT
CTCATGGTGGGCATC (211) | TGGCCCGCTGCTCCTT
(212)
SHT-6 S267K CTGAAGGCCAAGCTTACGCT | ATGCCCAGCGTAAGCITG
GGGCATCCTGCTGGGCA GCCTTCAGGGCCTTCCTG
(213) CT (214)
SHT-7 A326K GAACAGAAAGCAAAGACCA | CCCAGGGTGGTCITTGCT
CCCTGGGGATCATCGT (215) | TICTGTTCTCGCTTAAA
(216)
AVPRIA V290K GCCAAGATCCGCACGAAGA | CGATCACAAAAGICATCT
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 | AATACCGTTCTITITAATT
CGGTATTGGTGTTG (223) CTCTTTCGGGATTC (224)
BDKRI1 T249K GCCGCAAGGATAGCAAGAC | GTGAGGATCAGCGCITIG
CAAAGCGCTGATCCTCAC | GTCTTGCTATCCTTGCGG
(225) C (226)
BDKR2 T260K CGGAGAGGAGGGCCAAGGT | ACCAGGACTAGCACCITG
GCTAGTCCTGGT (227) GCCCTCCTCTCCG (228)
C3a F376K CGCCAAGTCTCAGAGCAAA | CACCACGGCCACTCGCIT
ACCAAGCGAGTGGCCGTGG | GGTTTTGCTCTGAGACTT
TG (229) GGCG (230)
C5a L241K CGGTCCACCAAGACAAAGA | TGCCACCACCACCITCIT
AGGTGGTGGTGGCA (231) TGTCTTGGTGGACCG
(232)
CB1 A342K CGCATGGACATTAGGTTAA | TCAGGACCAGGGTCITCT
AGAAGACCCTGGTCCTGA | TTAACCTAATGTCCATGC
(233) G (234)
CB2 A244K GGCTGGATGTGAGGITGAA | CACTAGCCCTAGGGICIT
GAAGACCCTAGGGCTAGTG | CTTCAACCTCACATCCAG
(235) CC(236)
CCR2b V242K | GAAGAGGCATAGGGCAAAG | GGTGAAGATGACTCICIT
o AGAGTCATCTTCACC (237) - | TGCCCTATGCCICTTC
(238)
CCR3 238K GTAAAAAAAAGTACAAGGC | GATGACAAAAATGAGCC

50



endogenous versions of several
mut ati ons
the 16th
conserved pro

TMB/ 1 C3 i nt erface)

of the human GPCRs di scl osed above.
di scl osed bel ow are based upon an al gorithm c approach whereby

{7 1‘7‘?' d
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(located in the IC3 region of the GP
' of %/J&@%@o%ﬂear t

ine residue (located in the
IS mutated, nost preferably to a |lysine

TM6 regi on

amno acid
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he

residue. In nost of the exarrpl es of t hi s Exarrpl e 2, the algorithmc
appr oach—set—forthrabove—was—us & Faa—acid residue tq be
nut at ed. However, several GPCRs seltci“%-@LG WEA%I\/\I/IGEFK %‘5 FAG
al gor i {1 CCaREPT OAL T (€ 03K wm,GMGAGG@cmch%'* ooqTR
TSHR, VI PR and VI PR2). This nodi f|i ssb@appresriadcagdses m@@@@ﬁy CT
proling residue (a]so |located in jtka) TM5 region of ther€@kdy, near the
TVB/ | CB i nt@&RBace)| wherBDK the HiCCAMAIBABALIANPSET CANTATARTOATE ATCARETE i S
. generally, but not|always, a thrgeA@&GEGTTESTGUECATHOT | CRSIGGECEMEICTTG He
endogenous 5th anino acid resi dug GGt at ed, nost preTRITOE @44 to a
proline anm%&aci d| r esi dd&K 48 WO TEARBCACARCHLCISOM 1/1GCRCAGXFSIGGTIAGTT dn
approaches can be used (e.g., nG|URCTASRAICARGECTOOHR) | BHd GERETEKIGATEGGI N
t he arfwd%m i@ t o _select technihB46% or mutation df a
nucl ei ¢ aci & “sequence. i npor|t (ﬁ:ﬁ}r&’g‘?(} t |h€C4 'erﬁCFA&?AIG%Q}to a
const i tutipekyactivated “‘"cptor YOS T GGTOG @ i ALAPGEEIHR48) dt
. CAAGGCC AGGA GTICT
forth herein for determnation of %ﬁ?& GGTEM
anal ysis can be enployed in this fA‘ epa &s
known (PTiSpantife DT €f €T ADITYE7&C CONPT [TGRTAR AT OAAGAAT [FCGGTCCICCTAT,
Site-DjrectedTM Mit agenesi s Kit (S}A@mge@@&)accorm nig éﬁ(ﬁ@ﬁ Lﬁ@ﬂ%g{
i nstrugt iDopsgined@? QUi KChanyX Si't e-|[FAGAGANICIARGTROE S| GGCCAGTRTREBAGTGG
Endogepous GPCR is| preferably usescascactepplate and ¢macrutmgengsi s
prinmers Ropdminedd, as welT328%s, nDIIGAGASTANEIRIAAAATARAS| GECTATRGENE BT I GC
ol i gonldjﬂleLaﬂp a_sel ecti on meiGEGGELIAIONuUc] eot i deCTTCIECIA @5ANO. :  252;
i ncl uded DoprmSeat agene' 288 ). F rAmﬁ@%AAﬁﬁ'@AcddMCﬁrﬁﬁmmTAAc
i ncor pprated intao the known GPCR AHPAGNCCETHL 25 e GRIETESHTCAE £258) e
noted, |in st%hdard for ®P¥abl e F)CAG%?@EEAME@&:’M\ W@AAQCAGAAAA
orientation (sense), 5 -3 orient Cg GIGGTT | |l T T EXTOMGTRE TGS h
( SEQ | P-NEy—Frtitati-on—(SEQ+D-NONZ A (259 ACGCTG (260) '
ETB CAIRK © ’CAGAGACGGGAAGTGé_A_CjA CCAGGCAAAAGACGGTT
AAACCGTCTTTTGCCTGG TTCTTCACTTCCCGTCTCT
(261) G (262)
FPR1 L240K AAGTCCAGTCGTCCCAAAC | AAGGAGAGGACCCGTIT
GGGTCCTCTCCTT (263) GGGACGACTGGACTT
(264)
FPRLI L240K AAATCCAGCCGTCCCAAAC | GCAGTGAGGACCCGTTITG
GGGTCCTCACTGC (265) GGACGGCTGGATTT (266)
GALRI A246K CCAAGAAAAAGACTAAACA | CTCCTICGGTCCICCTAT
GACAGTTCTGG (267) CGTTGTCAGAAGT (252)
GALR2 T235K GCCAAGCGCAAGGTGAAAC | GAGGATCATGCGTTTCAC
GCATGATCCTC (268) CTTGCGCTTGGCG (269)
GIP T343P AGGCTGGCTCGCTCCCCGCT | GCACCAGCGTCAGCGGG
GACGCTGGTGC (270) GAGCGAGCCAGCCT (271)
MGIuR1 3° Deletion See alternative approach below See alternative approach
below
GPR5 V224K CGGCGCCACCGCACGAAAA | CTCCTTCGGTICCICCTAT
AGCTCATCTTC (272) CGTTGTCAGAAGT (252)
GPR24 (also T255K See alternative approach below See alternative approach
known as MCH T255K/T257TR below
or SLC-1) 24-IC3-SST2
C305Y
P271L
W269C:
- W269F
W269L
F2651



under | ined 5HT- 1A V343K CGAGAGAGGAAGACAAAG ATGCCCAGCGICTTCTTT

AAGACGCTGGGCAT (189) GTCTTCCTCTCTCG ( 190)

SHT-1B T313K GGGAGCGCAAAGCCAAGA

GATCCCTAGRAGHTSI T AGACCCTAGGGATC (191) GGCTTTGOGCTOCC ( 192)usiiiudd T300K
CCACAAGAMCBRAG GAATGATGOCCAGGATT  AAAAT OCTGRICATCATTC

TTCI TGECTTTCCTTTCT

(193) CG (194) 5SHT-1E A290K AGGGAACGGAAGGCAAAA
AGCCCCAGGATGCGTTT  CGCATCCTGGGGCT (195) TGCCTTCCGTTCCCT — (196) SHT- 1F A2

CAAGAGHACEEAAACCAA ACEGTFAC—ACACTACCCTGECATFAAT
TCTTTGETTTCCGTTCTC, G (4914 TTG ([198) 5HT- 2B S323K AACGAACAGAGAGCCAAA
CAATCCCTAGGHBRTTTT| AN Auw.dméﬁ;mﬁm@ OIS INGATE K35 § KN . YNG
5HT- 4A| A258K GGACAGAGACCAAAGCAA GAIEXeAGHGRGTEN (053] AL EEIPTE (274 |
TGCTTTEGTCTMIGICC [ 49 WASGAH 77172 MGGAMGMGI%@GAAA@J L GGCACRIAGUGITCER TIE
GGACAGAGACCAAAGCAA| GATGCACAGGGT CTTGIACCAGASEACCETST CCATECFRCTTIR IS (5750
. (203) (204) MHT- 4C A258RI3EGBACAGAGATIIGREGAG ABAT BCARB GG CAKBATIGTCCTCIT
AGAAGAQCCTGTGCATC TGCTTTGGTCTCTGT@@G@%I)CT@QG@ (BT - AGAGPBIRKTTTCCCGG
GGACAGAGACCAAAGCAA! GATGCACAGGGICITCT (278)
M3 A490K GGTCAAGGAGAAGAAAGCG CGCACTGAGGGTCTGTTT
AAACAGACCCTCAGTGCG | CGCTTTCTTCTCCTTGACC
(279) (280)
M4 T399K GGGAGCGCAAAGTGAAACG | GGCAAAGATCGITCGTIT
AACGATCTTTGCC (281) CACTTTGCGCTCCC (282)
M5 A441K GTCAAAGAGAGGAAAGCAA GGCACTCAGTGTCYGTTT
AACAGACACTGAGTGCC | TGCTTTCCTCTCTTTGAC
(283) (284)
MC3 A241K GCAACACTCATGTATGAAG CTCCTTCGGTCCTCCTAT
GGGAAAGTCACCATCACC CGTTGTCAGAAGT (252)
(285)
NKIR V247K GCCAAGCGCAAGGTGAAGA | GACAATCATCATTITCIT
AAATGATGATTGTC (286) CACCTTGCGCTTGGC
(287)
NK2R V249K GCCAAGAAGAAGTTTAAGA AGCACCATGGTCTTCTTA
AGACCATGGTGCT (288) AACTTCTTCTTGGC (289)
NK3R V298K GGCCAAAAGAAAGGTTAAG CAATAATCATCATTTTCT
AAAATGATGATTATTG (290) | TAACCTTTCTTTTGGCC
(291)
NMBR A265K CACGGAAACGCCTGAAAAA CAAGCACAATTTTTTICA
' AATTGTGCTTG (292) GGCGTTTCCGTG (293)
NPY5 F367K GAATAAAAAAGAGATCACG GGTCAGTCTGTACTTAAC
AAGTGTTAAGTACAGACTG | ACTTCGTGATCTCTTTITIT
ACC (294) AT (295)
NTSR1 V302K GCCCTGCGGCACGGCAAGC GCACGTAGGACGCGCTTG
GCGTCCTACGTGC (296) CCGTGCCGCAGGGC (297)
NTSR2 V269K AGCCTCCAGCGCAGCAAGC GGCTCTGAGAACCTGCIT
AGGTTCTCAGAGCC (298) GCTGCGCTGGAGGCT
(299)
OPRD T260K GCCTGCGGCGCATCAAGCG ACCAGCACCATGCGCTTG
CATGGTGCTGGT (300) ATGCGCCGCAGGC (301)
OPRL1 T262K ACCTGCGGCGCATCAAGCG CACCAGCACCAGCCGCIT
GCTGGTGCTGGTG (302) GATGCGCCGCAGGT (303)
OPRK T273K ACCTGCGTAGGATCAAGAG | CACCAGGACCAGTCTCIT
ACTGGTCCTGGTG (304) GATCCTACGCAGGT (305)
OPRM T281K GGGAATCTTCGAAGGATCA | CACCAGCACCATCCTCIT
AGAGGATGGTGCTGGTG GATCCTI‘CGAAGA’ITCC
(306) (307)
OPRMI1A T281K GGGAATCTTCGAAGGATCA CACCAGCACCATCCTCIT
AGAGGATGGTGCTGGTG GATCCTTCGAAGATTCC
(308) (309)
- oXx\ R | - A297K CGGAGGAAGACAAAAAAGA CCATCAGCATCTTTIITG
- Lo TGCTGATGG (310) I TCTTCCTCCG (311)
OX;R A303K CCAGAAGGAAAACAAAACG | CTCCTTCGGTCCTCCTAT
GATGTTGATG (312) CGTTGTCAGAAGT (252)
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AGAAGACCCTGTGCATC TGCTTTGGTCTCTGICC  (207) (208) SHT- 4E A258K

GGACAGAGACCAAAGCAA GATGCACAGGGTCTTCTT  AGAAGACCCTGTIGCATC TGCTTTGGICTCTGICC
A A284K AAGCGAGCAGCGGECCAAG GATGCCCACCATGREHTs01/110
211) TGGECCCGCTGCTCCTT

(209) (2

CTCATGGTM?@%

98

(212) 5HT-6 S267K

CTGAAGGCCAAGCTTACGCT ATGCCCAGCGTAAGCTTG  GGEGCATCCTGCTGGGECA
GCCTTCAGGECCTTCCTG  (213) CT (214) S5HT-7 A326K GAACAGAAAGCAAAGACCA

CCCAGGGFESESFRFScF 66T TCAT R OO T P AT A S aaER
V290K d \CGAA TCAC L€ (E-AGEEE
TCTTCGIICCCGhHRRT TG (217255 2187 X
CGATGAJAAAGGTCATCT | AAGATGACCTTTG]
AVPR2 \Z70EGEERGT GECCAAGRIERAGA T
AGTClI TGGCCACAGC  (222) BBR3 270K
CGGTATTGGTEIE €97 223) CTCILI6KGCGAT [ GAGZAG R CGOAREHC AR K CACCRAGCERD
GTGAGGATCAGCGCTTTG| CAAAGCGCTGATCC ICAO CTGHTGUIANGI IPHSCECITERRA)CCGTC2A0)
BDKR2 T269K CGGAGAGGAGGECCAAGGT ACCAGGACTAGCACCTTG  GCTABDICTGGT (227)
GCCCTCCJCTE@%EW%) C3aVH3k6K CGLOAK GBA( CTAEAAGA
TCTTACTCATTGCCACC (321) | TCTTCATCTGGATCTCGG
C(322)
PTHRI T410P GGAAGCTGCTCAAATCCCC | GCATGAGCACCAGCGGG
GCTGGTGCTCATGC (323) GATTTGAGCAGCTTICC
[ (329)
PTHR2 T365P GGAAACTGGCCAAATCGCC | GGACCAGGACCAGTGGC
ACTGGTCCTGGTCC (325) | GATTTGGCCAGTTTCC
(326)
SCIR T344P CGCCTGGCCAGGTCCCCICT | GGATCAGCAGGAGAGGG
CCTGCTGATCC (327) GACCTGGCCAGGCG (328)
SST1 T270K CGAGCGCAAGATCAAATTA | CICCITCGGTCCTCCTAT
ATGGTGATGG (329) CGTTGTCAGAAGT (252)
SST2 T255K AGAAGAAGGTCAAACGAAT | GGACACCATTCGTITGAC
GGTGTCCATCGTG (330) CTTCTTCTCAGACT (331)
SST3 T256K GAACGCAGGGTCAAGCGCA | CICCITCGGTCCICCIAT
TGGTGGTGGCC (332) CGTTGTCAGAAGT (252)
SST4 T258K CGGAGAAGAAAATCAAAAG | CTCCTTCGGICCICCTAT
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 | GGATCAGCAGGAGTGGG
CCTGCTGATCC (336) GACCTGGCTAGCCT (337)
VIPRZ 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"'\:Nas

accomplished by deleﬁng a portion of the intracellular region at the 3’ end. The non-

53




ACCAAGCGAGIGECCGTGG GGTTTTCCTCTGAGACTT TG (229) GGECG (230) Coa L241K
CGGTCCACCAAGACAAAGA TGCCACCACCACCTTCTT  AGGTGGTGGTGGCA (231)

TGTCTTGGL@N\GG, (232) CBL A342K CGCATGGACATTAGGTTAA T WSCTTCT
AGAAGACCET G CLFGA TTAACCTAATGTCCATGC  (233) G (234) CB2

GCCTCGATGTGAGGTTGAA CACTAGCCCTAGGGICI T GAAGACCCTAGGGECTAGTG
CTTCAACCTCACATCCAG (235) CC (236) CCR2b _ V242K GAAGAGGCATAGGGCAAAG

Saox NS AN ACHAET et CHBAR BT o G 0 Py

PCT/ USO 9 TT1ITFGTCA, GCTTGGCCTTGTACTI TIT  TC (239) TTTAC
(240) cc@gf]‘?fég M@@@M ded Prdranpmsaciuec®he ApesanitErToACRATC

TCTTAGCCCTGTGCCTCT _ (241) TC (242) CCR8 | 237K CCACAACAAGACCAAGGCC
CCACAAT GisRend AEP CRAGAGETIP OV &G IGATIESPE B4 CTHEERaTT GESTOBT Gmitind 22°8) foF TGT GG
(244) CCRO L253K TCCAAGCACAAAGCCAAAA GGACAGTGATGGTCACTT  AAGTGACCATCACTGTCC

© TTTTGGCTRIGRECBIGEC. ( 786)5’ PR ABgn@GRERINTBESR SHAGES Hal GAMAGRRRET utilizin
GCAGCAGCACCAGAGGG  CTGGTGCTGCTCC (247) GCTI TCACAGCCTTC (248) CXCR4 L238K
AGAACCGUApSeakap s DN AT s Hefhpiate, k] e kbilowing primer set:
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 ’-TAACAGGCTGTGAGCCCA’I‘TCCTGTGCG—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_-?ndqgenous versions of _the huma_n GP_R_24 receptor was -

accomplished by creating an T255K mufation '(seé, SEQ.ID.NO.:350 for nucleic acid sequence,
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GACCACAGTCATCCTCA TCTTGGCCTTGOGCTTCT  (249) (250) Dopani ne DL L271K
GAGAAACTAAAGTCAAGAA CTCCTTCGGTCCTCCTAT GACTCTGTG (251) CGTTGTCAGAAGT (252)
Dopani ne wig oli372K GAGAAGAAAGCCAATCAGA GGOGAGCATCTGAGTGG b253)
CTATCTTCTC (254) Doparine D3 T328K GAGAAGAAGGCAAAACAAA TIGITTTGC
TGGTGGCC (255) CTTCTTCTC (256) Dopani ne D5 L295K AAGAAGGAGACCAAAGTTA
CGACAGGGTCT- =AAC AAAAGACCCTGTCG (257) TTTGGTCTCCTTCTT (258) ETA A305K

CTGTTI | T AR ETeE JWW%W;Q%%&%?
FPRL LoAR ‘nﬁ@ﬂwﬁ%ﬁgﬁ OO PERCSHERTT SLTH-Gb 5515

GGGACGACTGGACTT (26 FPRLl L240K AAATCCAGCCGTCCCAAAC GCAGTGAGGACCCGTTTG
GGGTCCT EAttatsn S%( Q@ A 3P8daT IMAcleze®)d seqemte, AEABID NONACASAMGAGT AAACA
. CTCCTTCGGTCCTCCTAT GACAGTTCTGG (267) CGITGICAGAAGT (252) GALR2 T235K

GCCAAGCEEARBE) GAMC 3GATGATEATI GG TFECASE QEDANGATECT B ( 268)eicCT: Jm&m
(269) G P T343P AGGCTGGCTCGCTCOCCGCT GCACCAGCGTCAGOGGG  GACGCTGGTGC (270)

GAGCGAGSERADLNG, 383 Yor alizel Rid Scqublide’ i P71 Basuta dng 522t E®IDANO! R ReLiQw See
al ternative approach bel ow GPR5 V224K CGGCGCCA CgGCACCgAAA

CTCCTTCGEHECsdddenédt] SBEIPROTIL fof "ZhinFCIGETSAFUET 629%69C mutation (see,

SEQ.ID.NO.:370 for nucleic acid sequence, SEQ.ID.NO.:371 for amino acid sequence), a

W269F mutation see, SEQ.ID.NO.:374 for nucleic acid sequence, SEQ.JD.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.ID.NO.:383 for amino acid sequence), an 1261Q 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 t_I_le antisens_e_pﬁmer__(selgction marker) had the following sequence:

5-CTCCTTCGGTCCTCCTATCGTTGTCAGAAGT -3’ (SEQ.ID.NO.:349).

55



GPR24 (al so T255K See alternative approach bel ow See alternative approach
known as MCH T255K/ T257R bel ow or SLC-1) 24-1C3-SST2 C305Y P271L W269C

VW269F VB9 |y 51 51 WO 01/77172 PCT/USO01/.11098 1261 lp/(% yug?PR
A263K GGAA J 7@%?}AAGAAGAC CAGCACTGICTTCTTAAG AGTGCTGGTGT%: ég

TCGCTTCCGGGATTC (274) ML A364K AAGGAGAAGAAGGCGAAAC GGCACTCAGGGTCCGITT
GGACCCTGAGTGCC (275) CCCCTTCTTCTCCTIT (276) M T386K CCGGGAAAAGAAAGTCAAG

AGCCAA 7 CTTTCTTTTCCCGG (278) M3 A490K

GoTChncoRe R s AR N K B A Bl o cacrocs
CGCTTTCTTCTCCTTGA% Z&MWSQQK GGGAGCGCAAAGT GAAACG

. GGCAAAGATCGITCGITT ™ it 1) CACTTTGCGCTCCC (282) M A441K

GICAAAGAGAGGAAAGCAA GECACTCAGTIGICTGITT AACAGACACTGAGTGCC TGCTTTCCTCTCTTTGAC

(283) (284) Hiepsrations jof crapemrendosIwoPATYRRICR CTOCT JBERECTGRRMT receptor was

. GGGAAAGTCACCATCACC CGTTGTCAGAAGT (252) (285)
accomplished_by creating an T255K/T257R mutation (see, SEQ.ID.NO.:354 for nucleic acid

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’-CAGATGGCGATGGCTCTGCGTTITCACCCTCT-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.JD.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
SST2 to see if the chimera would show constitutive activity.

The BamHI-BstEIl 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: - _ S e IR
5’ -GTGACCTTCTTCTCAGACTTCTTCCTCTTAGAGGAGCCCACTCGGATTCCAGAG
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NK1R V247K GCCAAGCGCAAGGTGAAGA GACAATCATCATTTTCTT AAATGATGATTGIC (286)
CACCTTGCCCTTGEC  (287) NK2R V249K GCCAAGAAGAAGTTTAAGA AGCACCATGGICTTCTTA
AGACCATGgIsHal774288) AACTTCTTCTTGGEC (289) NK3R V298K % TAAG
CAATAATCATCATTﬁI'TCT AAAATGATGATTATTG (290) _TAACC TTCIT1T 91 NVBR
A265K CACGGAAACGCCTGAAAAA CAAGCACAATTTTTTTCA AATTGTCCTTG (292) GGCGITTCCGIG
(293) NPY5 F367K GAATAAAAAAGAGATCACG GGTCAGTCTGTACTr AAC

AAGTGTTAAGE , TR ACC (294) AT (295) NTSRL V302K
mm%ﬁé%@:@@ﬁ%r é%' GCGTCEZTAC)GTGC (296) COGTGOOGCAGGGC

297 GAGAACCTCGCTT AGGTTCTCAGAGCC
(208 arR AR R R S e oaaacaT cancos

ACCAGCACCATGCCCTT CAT@@@ §.300) ATGCGCCGCAGGC (301) OPRL1 T262K

ACCTGCGGECGCATCAA CA T GCTGGIGCTGGTG (302) GATGCGCCGCAGGT
. (303) OPRK T273K ACCTGCGTAGGATCAAGAG CACCAGGACCAGICTCTT ACTGGICCTGGTG
(304) GATCCTAUErRamn (F03) NOLPIIASTRSEK vaSnAPETHEGAKGBATGRR24  receptor was
CACCAGCACCATCCTCTT AGAGGATGGTGCTGGTG GATCCTTCGAAGAI TCC  (306) (307) OPRM A
T281K GEcAWNIIShet:BACHRATINAaCASIRCOATERT (s S EFQADAGCATEXTooa M Geid sequence,
GATCCTTCGAAGATTCC  (308) (309) OXIR -.--. A297K CGGAGGAAGACAAAAAA

CCATCAGEAESET ID.N®.:363 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’- 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 ’-GCTGTAGCACATAGTAGA}TGCCCAGCACACAA—S ’ (SEQ.ID.NO.:365).

The endogenous GPR24 cDNA was used as a template.

F.  W269C Mutation o | o
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TGCTGATGG (310) - -- - TCTTCCTCCG (311) OX2R A303K CCAGAAGGAAAACAAAACG
CTCCTTCGGTCCTCCTAT ~ GATGTTGATG (312) CGTTGICAGAAGT (252) 52 WD 01/ 77172
PCT/ USOLAG §98),7PACAP T355K CGACTGGCCCGGTCCCCCCT GGATGA C&ﬁ%
GCTGCTCATCC (313) GACCGGGCCAGTCG (314) PAF L23 1K GTCAA CCGAAGT
GTGCACACCATCCACTTC  GGATGGTGTGCAC (315) GOCCGGOGCTTGAC (316) PGE EPL V296K
CACGACGTGGAGATGAAGG COGACAAGCTGGCCCTTC  GOCAGCTTGTCGG (317)  ATCTCCACGTCGTG

A S S S 55 U e
S SR LTRSS e

GCATGAGCACCAGOGGG  GCTGGTGCTCATGC (323) GATTTGAGCAGCTTCC  (324) PTHR2 T365P
GGAAACT Gadc A Ho & B Aoruns ecid erausare) AMTEEPesToERaer{osRsd using QuikChange

. GATTTGGCCAGITTCC (326) SCTR T344P CGCCTGGCCAGGTCOCCTCT GGATCAGCAGGAGAGGEG
CCTGCTGAYIGED1807) MMaCTESCRAGRIRt{fRAS) acchidfily T2 HRKmERREHEAAGNE PARTEAse
CTCCTTCGGTCCTCCTAT ATGGTGATGG (329) CGTTGTCAGAAGT (252) SST2 T255K
AGAAGAAGH T 2AARSISAI <SR4T folid Wi uegbet GTCCATCGTG (330) CTTCTTCTCAGACT
(331) SST3 T256K GAACGCAGGGTCAA CCTTCGGTCCTCCTAT  TGGTGGTGGCC (332)

CGTTGT CAIEH C T ROPITGTGTGCTGCGCACCCTACTATGTG-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
accomphshed by creating an W269L mutation (see, SEQ.ID.NO.:378 for nucleic acid sequence N

- ~and SEQ. ID NO 379 for amino acid sequence) Mutagenesis was performed using kaChange ‘
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. deletin

SST4 T258K CGGAGAAGAAAATCAAAAG CTCCTTCGGTCCTCCTAT GCTGGTGCTG (1333)

CGITGTCAGAAGT (252) SST5 T247K TCGGAGCGAAAGGTGAAGC ACCATGCGCTTCACCTTT

GCATGGT G697, (334) CGCTCCGAGCGCCECCG  (335) TSHR V50949 lo6¢ nati ve
/ . .

approach bel ow Szee alternative approach D619G bel ow A62§$ ’Z\%&Qk Ce72Y

D619G A623K V509A/ C672Y V509A/ A623K/ C672Y VI PR T343P AGGCTAGCCAGGTCCCCACT

GGATCAGCAGGAGTGGG CCTGCTGATCC (336) GACCTGGCTAGCCT (337) VIPR2 T330P

AGGCT - (G0 eec o T T GCCT
(339) B Alternati vaé’%?o_r oacﬁes 0 f%%g%ﬁk.tﬁ%%ﬁﬁa%ﬁ%%rpar@? m‘?nss
non- endogenous .- -versi on, of .t human nGluRl receptor -was acconplished by
: é‘%ga%%‘ﬁl?%‘HnS?USFﬂBa‘;WFE@@&W%FWWngi on at the 3' end. The non- 53
WO 01/ 77172 PCI/USQ /11098 endogenous hunman nGd uRl was obtai ned by PCR
usi ng a5t'§ﬁ5@?€m@TﬁﬁﬁEﬁﬁ§ﬁ§%§§éCTéﬁé}rT@'ﬁ (BEQE NOBTIN t he buffer system
. provided b¥ t he manufacturer. The cycle condition for the first round of
PCR was 284 theqantisepse poinez iad the fgflowing segitenge:ni n, 65C for 1min and 72C for 1
mn and 50 sec. The 5 PCR fragnent contained a Sail site and was obt ai ned
utili zi AGCARIATRG IR PESTORPAASCACACHA AGAAGARG-Y IREQ. . NOW MY pri ner set:
5' - GCAGGCTGTCGACCTCGTCCTCACCACCATGGTC- 3" (SEQ I D. NO. : 340) and
5' - AATGTEEEaARaGaGCTEIR 2 INAGCATIEGCOGpRite. (SEQ | D. NO. : 341). The nmiddl e
PCR fragnment was obtained utilizing genomc DNA as a tenplate, where
L F2651 Mutation

Preparation of a non-endogenous version of the human GPR24 receptor was
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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the cycle condition was 30 cycles of 94C for 1 mn, 65C for 1 mn and 72C

for 1 mn and 50 sec, with the follow ng priner set:

5' - TAACA TTCCTGTGCG 3' (SEQ I D.NO :342) and  pep/uso 10

5 - TTA COCTGOOCCTGOCTTCTTTC- 31 ( SEQ. 1 D. NO. : 343) e %M Ber

fragnent was obtained by utilizing the endogenous nd uR clone as a co-

tenplate to obtain the full Iength cDNA using the pfu pol ynerase. The cycle

condi ti %dftggaﬁt{ggﬁse&gﬁgrr}ﬁaqﬂg% o%% s’%gu (gl es of 94C for 1 mn, 65C for 2
sec. dan

mn 30 sec and 72C for 1 mn 3 the following primer set:

. 5 TOOCCAFASHEE FRIgocTaaRC B e

SEQ I D. NQ. : 346 f or i ise ence and SEQ ID.NO : 347 for amno acid
sequenczﬁee?.éogﬁgﬁﬁ cg?ﬁ%lﬁsi‘)gg&]@ﬁﬂrté 4¢i on of non- endogenous

. -versions of the human GPR24 receptor was -- acconplished by creating an

T255K nutation (sel; SERIEY Mutatiew for nucleic acid sequence, 54 WO
01/ 77172 PCT/ US01/ 11098 SEQ ID.NO :351 for am no acid sequence), a
T255K/ T257R rreparatim (fee, nGEdoRendds : 8&dionf of thechwhan aGPRR4 e@ensre was
SEQ I D. NO. : 355 for am no acid sequence), an 24-1C3-SST3 nutation (see,
SEQ | D. Nexordpihédby oieatied sn BCAON sefuiRAqSze, SEQIDNOXR IR nfiic 3Bid %9%&%6!

sequence), a C305Y nutation (see, SEQ ID.NO :362 for nucleic acid sequence,
SEQ | D. Mgy SB6Rm RO, a0 j g,&%?, ' £e, .
SEQ | D. %S ?6 Djfgp %8}: ?‘gi C (gai%(?%gésdlgque c@tagé@#%g}fg%é%h a%mlﬁ%haé’&ed

X tati.op. SEQ. I D..NO. : 370 f | ei '
equencotedrti NPT il Eiseiili e Tuliaein s maciser Tt HGRonesee.

SEQ I D. NO.: 374 for. nucleic acid sequence, SEQ ID.NO :375 for amno acid
sequencélj“,“a%ﬁ’i’amépméﬂseﬁﬁf‘%megﬂll‘{‘%@é,SCCP}EESGF D.NO :378 for nucleic acid
sequence, SEQ ID.NO :379 for am no acid sequence), a F2651 nutation see,
SEQ. | D. ROA! GANGEUCAETAACEECTACETGEREACTSEGEQINGO;: 383 for ani no aci d
sequence), an 1261Q nmutation see, SEQ ID.NO :386 for nucleic acid
sequencénd $rguntisenye pr3gs hiad theafollowingsedugequence), and a D140N nutati on
see, SEQ ID.NO :390 for nucleic acid sequence, SEQ ID.NO :391 for am no
5’-AGTGGCCAGGTAGCGGTTAATGGCCATGGCGGT-3’ (SEQ.ID.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.JD.NO.:399 for amino acid sequence), an A623] 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, SEQ.ID.NO.:410 for nucleic acid sequence,
) gEQ.lD.NO.:fﬂl for.amino acid sequence), a D619G/A623K mutation (see, SEQ.ID.NO.:414
'f;r nucléic acid SE;quence, SEQIDNO“AIIS fc;r: amino a;id sequence), an VéO9A/Cé72Y

mutation see, SEQ.ID.NO.:418 for nucleic acid sequence, SEQ.ID.NO.:419 for amino acid
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acid sequence). A T255K Mutation Preparation of a non-endogenous version
of the human GPR24 receptor was acconplished by creating an T255K nutation
(see, SEQ?QJ,\}QQ 350 for nucleic acid sequence, and SEQ | Pp’ﬂg}n/ﬁﬁ% for

am no aci d sequence). Mitagenesis was performed using Transtorner
Site-Directed Mutagenesis Kit (C ontech) according to the manufacturer. The
PCR sense mut agenesi s prinmer used had the foll ow ng sequence:

nIlsense

pr| rrer : gi ecﬁi on rrar ker a‘gf%gﬁ[zg ?gl é,?lﬁ% (g g?@i@ﬁﬁ"o 399 o Sullale' 250

- CTCCTTCGGT CAGAAGT . - 3 QID. NO :349). 55 WO 01/77172
PCT/ uso F74'EBYS %ﬁgﬁé E‘é@&E}ws used as a tenplate. B.
T255K/ T257R Mut ati on Preparati on of a non-endogenous version of the hunman
GPR24 receptor wadh- acc\l);ﬂﬂAM\'é%FlQW creating an T255K/ T257R mutation (see,
SEQ I D. NO. : 354 for nucleic acid sequence, and SEQ I D.NO :355 for am no
aci d sequenc@xepakdticagefiesi sonverslogerdusr medions iofigthe Qhivneh aMEHRSirt@plarr @/t ed
Mit agenesi s Kit (Strat agene) according to the manufacturer. The PCR sense

nut agenasdongtshéEby &ie S0 friotdiewi(g YOMNG.:394 for nuclelc % cid sequence
5' - AGAGGGTGAAACGCAGA! TCGCCATCTG 3" (SEQID. NO: 352)  and e antisense

primer hagg (Egig}g;% CT-3'
(SEQ | D. NO; E%?NH ?%%ﬂgngogenousq&%ﬁhg@%gms usg%:;%mé e
24- 1 C3- n Pre ti.on, of non- endo nous erS| on of the human
crroa 1 SRR A b SRk (S oinel aEiRg 16 o Memslastutero iR RCRoFES oo
SEQ I D. NO. : 358 for nucleic_acid sequence, and SEQ ID. NO :359 for am no
aci d sedtHaEeBYsis pmet used Bed the ollowane sqgaencePR24 had  t he hi ghest sequence
honmol ogy to SST2. Thus the 1C3 | oop of GPR24 was replaced with that of
SST2 t 03564 AGCAAET BATCREEGATATAIGEROACCETET (SEQ IENAc3d2yi ty. The
BanHl - Bst EI | fragnment containing | C3 of GPR24 was replaced with synthetic
ol i gonueheé ttei apbsensdpitimentmddhafodlotvitg seqienoé: SST2. The PCR sense nut agenesi s
pri mer used

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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had the foll ow ng sequence:

5' - GATCCTGCAGAAGGT GAAGT CCTCTGGAATCCGAGT GGGCTCCTCTAAGAGG
AAGAAGTCRINTAFMG 3 (SEQ I D. NO. : 356) and the antisense peiARhNask t he
fol |l owi ng sequence:

5' - GTGACCTTCTTCTCAGAC | TCTTCCTCTTAGAGGAGCCCACTCGGATTCCAGAG 56 WO 01/ 77172
PCT/USO /11098 GACTTCACCTTCTGCAG 3' (SEQ I D.NO :357). The endogenous

GPR24 cDjyfy ‘é’ﬁ&o%ﬁ;ﬁ@lgs %I—%} ttf{f{’}%&%@s us%ﬁgizg ?grg%ékégt I-Alls BHERRS %.tlgrg'thgép

non- endogenous ‘ver si on hunman ept or Was ~— acconp

creating,. 05Y ut ati o see, SEQ I D. NO :362 fo cleic acid sequence,
ona- SEQ T BereTaisd PO i SRob SR 33 Ion e e e BERL SUacipahs Siien
usi ng Qui.kChange Site-Directed Miutagenesis Kit (Stratagene) according to
t he manu#&ct urer. The PCR sense nut agenesi s priner used had the foll ow ng
sequence: 5'- GGCTATGCCAACAGCTACCTCAACCCCTTTGIG -3' (SEQ I D. NO. :360) and
t he antisense prin€r had62¥cViugitiomni ng sequence: 5'-
CACAAAGGGGTTGAGGTAGCTGTTGGCATAGCC -3' (SEQ ID. NO.:361). The endogenous

GPR24 cDNA weBreparationsf a roargplisgeousversidAldsf thélhainaR ITIRre vk Akt @hpihed by
non- endogenous version 'of the hunman GPR24 receptor was acconplished

by
creati ng:r@d’!iNn%Z%.iliL Aggsat ﬁlﬁfﬁtiﬁﬁegsiea,sgs?(%ﬁl 24996 50T 1kl &k aS%glrg?l‘%qu% ce

and SEQ ID. NO. :367 for amno a ence). Muitagenesis was rive

usi ng j a0 Fe-Di.rect.ed Mit age 1S Kit (Stratagene). accarding to
the Mand S0 o0 KEaRh R eAlhPel dilabeicsis wat PR LEReR RN Ehn ng
... D =TT GCT ACTATGTGCTACACGC -3' (SEQ I D. NO. : 364 d
T uTHEd TSR O R SR s e 1 e
5' - GCTGTAGCACATAGTAGAGTGCCCAGCACACAA- 3' (SEQ I D. NO. : 365) The endogenous

GPR24 ¢ DRagenssigpainerdised hashtbe foltowifig sa@es8e@: Mut at i on 57

5’-AAAGATACCAAAATTATCAAGAGGATGGCTGT-3’ (SEQ.ID.NO.:400)

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 BstXI 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’- CACAGCCATCCTCTTCTTAATTITGGTATCTTT -3’ (SEQ.ID.NO.:405).
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WO 01/77172 PCT/USO01/ 11098 Preparation of a non-endogenous version of the
human GPR24 receptor was acconplished by creating an W269C nutati on (see,
SEQ I D. NQ o e#1hor nucleic acid sequence, and SEQ I D. NO. p@fiishQfios§m no
aci d sequence). Mitagenesis was perforned usi ng Qui kChange Site-D rected
Mut agenesi s Kit (Stratagene) according to the manufacturer. The PCR sense
nmut agenesi s priner used had the foll ow ng sequence:

S - GGTC?”]FQEI{@E}{%T quﬁf&%qggﬁ Sas Qgt!éxqpia@. Nofhl’é 6&2&231@@9&;19@ can be

antisense priner had the follow ng sequence:

5' - CACAT CAAAGAAGACC- 3. (LSEQ. | D. -369) . The endogenous
CProA o AT B TLAD® 0 BR8Py R oo AR E pirrdls GHEGPR e
non- endogenous verﬁLon % Ehe hunan GPR24 receptor was acconplished by
creating an W69F Rut at (8R2YMutatigry | b NO. : 374 for nucleic acid sequence,
v and SEQ I D. NO. :375 for am no acid sequence). Mitagenesis was perfornmed

usi ng Qui kChahkgparatipn @f Bt menteadogdnouy) eprsins oKithe hSmnant BRER elpcaptaromwes rajsd 0
t he manufacturer. The PCR sense nutagenesis prinmer used had the follow ng
sequenc eacchinplBRAT b TIrEETKET GCTUHISTAGRETAGT ASSE] GR). I SHR: 410 FR ndéR)c ~nd

t he antisense priner had the foll ow ng sequence:

S - SACATRETARRCHANRAOTIOCMNIMEHTdd sElelbd DMiRoeide was TOSoGRAYAGROUS

GPR24 ¢ was used as a tenplate. H W69L Mitatiorr Preparation o

non- endoge: S| o n 4 receptor was acconpli shed
creati nggglg%%%%{&%ﬁar}te?%%%gg%%%é ) %3e§%§‘cfgﬁdlnr§1tglt ?Elagg*aﬁﬁg‘érq uﬁ%‘/Fce,
-and SE&&@ NO. : 379 for. amino acjd s qg{i ce). Mitagenesis was

per f or med=0SFHY Wﬁ@?ﬁ’ﬁ@é‘m%gsﬁﬁﬁfﬁ? IR S9AURFE? 11098 Site-Directed
Mit agenesis Kit (Strat a_i;ene accordi na‘ to the manufacturer. The PCR sense
nut agenes i ArGHE T LA ‘F@B&@ﬁ@cﬁéﬂﬁ6 TRGCEEGUEEQID NO.:408)

5' - GGICTTCTTTGIGTGCTTGECACCCTACTATGIG 3" (SEQ ID. NO. :376) and the

ant i sens@dghe prtisensgdrintes hadthedolawing .

5' - CACATAGT AGGGT GOCAAGCACACAA. AGAAGACC- 3' ( SEQ | D. NO. : 377) .
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 BsiW1I 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’-CACAGCCATCCTCTTCTTAATTTTGGTACCTITGTCCCCTGGGT-3’ (SEQID.NO.:413).
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The endogenous GPR24 cDNA was used as a tenplate. 1. F2651 Miutation
Preparati on of a non-endogenous version of the human GPR24 receptor was

acconpl i gh§g/PH-£reating an F2651 nutation (see, SEQ ID. N%"i‘/%%ﬁl/flﬂ% nucl ei c
ce). t

acid sequence, and SEQ ID.NO :383 for amno acid sequen agenesi s
was performed using Qui kChange Site-Directed Miutagenesis Kit (Stratagene)
according to the manufacturer. The PCR sense mnutagenesis prinmer used had

t he fol |-gyw MR g 3 .
(SEQ 1 0. R PBROAERGR, netoc i Velad bt PRk FINA oy s By 4

5' - CCCA T GACAGA -3 (SEQ.ID.NO :381). . The endogenous
 CPRo4 o DR AR B A AP ted T eSS SEHe Pl P preoenee of
non- endogenous version of the human GPR24 receptor was__acconplished by
creat i ng? &P0L 28¢@esnthg M 9Cs mwtatiopiternmdoabsgse: pHie RetXll esite near dhes dpddKee,
and SEQ I D.NO. :387 for am no acid sequence). Mitagenesis was perforned
usi ng Quink@hangke. Site-Directed Mitagenesis Kit (Stratagene) according to
t he manufacturer. The PCR sense nutagenesis prinmer used had the follow ng

sequence: 5' - CCCACAGCCAVERLAACTDET M eatién TCTI TGTG 3' (SEQ I D. NO. : 384) 59
WO 01/ 77172 PCT/USO /11098 and the antisense prinmer had the foll ow ng

sequence: 5' gﬁg}%@ﬁﬁﬁff \( g@égh@g%? gfg&l q;g% ' ﬁ%ﬁ? ;. 385). The
endogenous GDPRZ C Wa%g%% as a tenp 0a e. qgﬁ( %3.0 tljg{;??pg% was also
Preparation of. .a ,non-endoge kPN of.the h 4 cept or. was
acconpl i%cﬁglgpﬁﬁieg&é'aﬁeﬁtglgﬁ %ﬁéﬁéﬂtﬁﬂ"gﬁl%g@@’ g@‘%&@ég‘%ﬂwﬁ?w RGQ ei c
acid sequence, and SEQ 1D NO :391 for am no acid sequence). Mitagenesis
was per f GARESELAGE 2Rt for grino prid sequegcalLMavrasaesis Wiy perf@medtusipgne)
according to the manufacturer. The PCR sense nutagenesis prinmer used had

t he f ol | QuikkhasgaSicerDirectsd MDSDEAIT BHOAETRANOCETNATEGOEHAGENB acturer. The
(SEQ I D.NO. :388) and the antisense prinmer had the foll ow ng sequence:

V509A sense mutagenesis primer used had the following sequence:
5 ’-CAAGCGAGT_TATCGGCATATACGCTGACGGTC-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. VSO9A/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)
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5' - AGTGGCCAGGTAGCGGTTAATGGCCATGEECGGT- 3" (SEQ I D. NO :389). The endogenous
GPR24 cDNA was used as a tenplate. 3. TSHR Preparation of non-endogenous
ver si ons unman TSHR receptor were acconplished by, o1 V509A
mut at i on v?ég;e/l?ﬁgéQ I D. NO. : 394 for nucleic acid sequence, EEF:%%PBP%O 395
for am no acid sequence), a D619G nutation (see, SEQ ID.NO :398 for

nucl ei ¢ acid sequence, SEQ ID.NQO :399 for amno acid sequence), an A6231

it at | 0 gerco QDR A07a B SIGHEL Galbled, sequence, SEQ | D.NOL 403

forI am no acid sequence ee, SEQ ID. NQO : 406 forC6 ,
12Y
Eﬂfaﬂ Sﬁ?seef@%?@@%f@ﬂqﬁﬁfgﬁjﬁ@% @SZSIEQ?N?) ﬁi‘?.lflflor
or ami aci enc L1 D. NO. :
nucl ei ¢ ‘A&t sé'a%%r%’gs %)ég%gl/ @@k% Y%?JO%H* hgﬂgc?s@sée‘ﬁ%qﬁ@g)as aggmplate.

V509A/ C672Y. nmut ation see Q I D. NO 418 for nucleic acid sequence,
SEQ. | D. N&is ¥5694/462 éﬁ@@%mtansearvw differentizted from tsoendoaoss Versigndnciby,
and an V509A/ A623K/ C672Y nutation (see, SEQ ID.NO :422 for nucleic acid
sequencabseBEQof Bn MB:cl 418 near thanV 709 Aauiuthtion gitenabeinceAof &/BOOA ndat did AB23K
Preparati on of a non-endogenous version of the human TSHR receptor was

acconpl imsitetbrinyiteahe &id preseAte SAWTU@hda0 the(6TEY mEQ:idINO. : 394 for nucleic
acid sequence, and SEQ ID.NO :395 for am no acid sequence). Mitagenesis

was per f or medryes hHg ef i JeBA Hemar! &P Esr@&teeﬂley% dened! sdile Gekiad %gﬁgg)

according to the manufacturer. The PCR sense enesi s pr| mer-use

the foll n uenc ATCGGCATL A

(SEQ I D. %ﬁ gé’é‘f 18 taﬁg agpo saé’f%s%quP‘i‘Cﬁé F%}ﬁe? %eo FTCSWPF}@Y% |SAYgnce
5' - GA CA AT, TGCCGATAACTCGCTTGB (SEQ I D, NQO. : 9@) The endogenous
TSHR cDNASHRES apRaMingto @%@r‘iﬁ@?@mqﬁa@WZﬁ%%ﬁbl tbelav: di fferentiat ed
fromthe endogenous version by the absence of an Accl site near the
mutation site. B. D619G Miutation Prdmble6Gi on of a non-endogenous version
of the human TSHR receptor was al so acconplished by creating a D619G

nutatign (sedutdteldGRCRO 398 NacleitUtdi@ Seqdicel SEOURRTIRo Acid Sequence
Listing Listing

SHI-1A SEQID.NO.:424 SEQ.ID NO.:425
V343K
5HT-1B SEQ.ID.NO.:426 ~ SEQ.ID.NO.:427
T313K
SHT-1D SEQ.ID.NO.:428 SEQ.ID.NO.:429
T300K

SHT-1E SEQ.ID.NO.:430 SEQ.ID.NO.:431
A290K

SHT-1F SEQ.ID.NO.:432 SEQ.ID.NO.:433
A292K

5SHT-2B SEQ.ID.NO.:434 SEQ.ID.NO.:435
S323K

SHT-4A SEQ.ID.NO.:436 SEQ.ID.NO.:437
A258K

SHT4B SEQ.ID.NO.:438 SEQ.ID.NO.:439
A258K

SHT-A4C SEQ.ID.NO.:440 SEQ.ID.NO.:441
A258K

SHT-4D SEQ.ID.NO.:442 SEQ.ID.NO.:443
A258K

SHT-4E SEQ.ID.NO.:444 SEQ.ID.NO.:445
A258K

SHT-5A SEQ.ID.NO.:446 SEQ.ID.NO.:447
A284K

SHT-6..... SEQ.ID.NO.:448 SEQ.ID.NO..449 . =

— S267K ) ' .. .

SHTT SEQ.IDNO.-450 SEQ.IDNO.451
A326K
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~rwm)

-—%)

+A6231 qmt ation A, SEQ D] NO T Z8Eh Davo.asect ei ¢ jaci d UGB RCE457

and SEQ I D.NO. :399 for am no acid sequence). Mitagenesis was perforned
using Qui kChange Site-Directed Mutagenesis Kit (Stratagene) according to
t he manu The PCR sense mutagenesis primer used pag, fH | owi ng
sequencew‘g}' GGGGACAAAGGTACCAAAATTGCCAA- 3' ( SEQ | D. Vs é%g?” "and t he
antisense priner had the foll ow ng sequence:

5' - TTGGCAATTTTGGTACCTTTGICCCCTGGGT- 3" (SEQ | D. NO. : 397) 61 V\D 01/ 77172

PCT/ US@1+4 J.J.UUO Fhe—endogenpus Tc\' 'n "m 5—4s5ee—as 3H-e D619G
A J

mut ant [can be a/Pg%ierentl at ed from en ogenous versi 8n g‘oz{sﬁe pre ence

of a Kprmi—STTeEARPRIp t e Ut ation SEQ.HHQO.:%M AGZ23 T MitatgseipRoeparat+en of a

non- englogenous vewogi on of the human TSHR was acconplished by creating an

SEQ |1 D{NO. : 403 VzwKam no acid sequence). Mitagenesi s was perforned uging
Qui kChange Sit&BRErected Mit agen8).BD.NO.#5§ St r atfagene)SE@apdiodisag t o i|he

manuf agct urer. TAYORCR sense| nutagenesis priner [used had the foll ow ng
sequenge: 5' - ABRERIACCAA. AATTATCANQNBNOFGCTGT- 3 ( SEGERIDNO.46400) 4dnd t he

anti sef prinef24fhd the faollow ng seauence
5' - ACAGCCATCCTEPKERTAATTTTGETATCTTR BNQ4@0 | D. NO : 40 SERIFAS-#Adogendus
TSHR cl allas a template. _This A6231 mutlant can be differentilat ed

fromthe endoge ;ig versi on|by t heFARRNEE of a Bst XI ERBNO4P t he
mut at | gr—s+te- 12\623!( Mut-at-en Sé eparatd R a—hon QPH“W—\LQLSi on of
t he hupan TSHR fﬁ‘iﬁpt or was aI SO %COITD14I shed by creasﬁQﬁtB' “A623K mjt ati on
(see, PEQ O NOG{O6—for—nugtere WW%WW
am no acid sequgiwegr). Mt agenesi s s perfornmed |using ' 'ange

Site- Di‘ rected MAEgenesis KT (SUEEgaae0Idjo accor|di Ny tSEQiiRo#Ruf actyrer .
The PCR sense mmmEgenesi s priner used had the floll owi ng sequence: 5'

AAAGAT ACCAAAAT TEEKZBAGAGCATECTGT GEQ@ID.NGER T D. NQ. T 404)SEQaDMot.yve anti gense
prinmer {had t he Y#PKow ng sequence: 5'- CACAGCCATCCTL,I TCTTAATTTTGGTATETTT

-3' (SEQ I D. NO %pgs) _ SEQ.ID.NO..474 SEQIDNO.:475
8K
CCR5 SEQ.ID.NO..476 SEQ.ID.NO..477
V234K
CCRS SEQID.NO.478 SEQ.ID.NO. 479
237K
CCRO SEQID.NO..480 - SEQ.ID.NO.:481
L253K
CRFRI SEQID.NO.:4%2 SEQ.ID.NO.-483
T316P
CXCR4 SEQ.ID.NO.:484 SEQID.NO.485
L238K
Dopamime 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 SEQID.NO.:491
T328K
Dopamine D5 SEQID.NO. 492 SEQ.ID.NO.:493
L295K
ETA SEQID.NO.:49% SEQID.NO.-495
A305K
ETB SEQ.ID.NO.:496 SEQ.ID.NO.:497
A322K
FPRI SEQID.NO.:498 SEQ.ID.NO.:499
L240K
FPRLI SEQ.ID.NO.:500 SEQ.ID.NO.:501
. L240K . . _
GAIRIT - | SEQID.NO.5502 = SEQ.D.NO.:503
A246K - : T .-
GALR2 SEQ.ID.NO.:504 SEQ.ID.NO.:505
T235K
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L LI 1]

62 WO 01/ 77172 PCT/USO1/ 11098 The endogenous TSHR cDNA was used as a

t enpl at

version o hePpsence of a BstXl site near the nutation gbir)%sq_léﬁw

Mut at i on Preparatl on of a non-endogenous version of the human

was al s
for nuc

e. This A623K nut ant

(0]

| eic acid sequence,

can be

acconpl i shed by creating a C672Y nmutation (see,

differentiated fromthe endogenous
B72Y
recept or
SEQ I D. NO. : 410

and SEQ I D. NO.: 411 for am no acid sequence).

NUtageqest—was—?§F$u.ucd usirg—QukChange Site-Directed Rﬂ‘agen331s Ki t
(Stratggene) aceqpging to the MAnGTaeL O St The |PCR sSRePNEE Genesi $
pri nmer [gsedtad G rorrowt 34 -
5'- CTATCCACTTAAE&@@&ACECCAA]CCATT%%?%Eg gEQ | D NO. '48§%H1N0§4¥he
anti senSe prinergeadd the 1ofjiQw MGEDEE NS 508 DN
5' - GAGGAATGGATTGARET ACGAGT TAAGTGGATAG 3' (SEQ | D{NO. : 409 T%e endoge nous
TSHR cDNAGRRE4 (aliskedhwass MCH en]l at e. This C67Z2Y nut ant can De differenty at ed
from t he_endogefb@d) versi on |by the presence of a|BsiW site near the
mutatign site. TE35KD619G A623K MtSEQIIDNOFIEpar at ij on of SEQ.MuKe.sddogenoys
version of thd2REMIATRTSHR r gcept orSEQREBNAIYG acconpl i SREQILNO.GS®at i ng| a
D619G A623K miAtaE - S%( see, S)EQ I Dsﬁ@mh@ﬁ%r nucl ei ¢ aSFQYDN@g&ence, and
SEQ | D.|NO. : 415 fdI-7ani no acild seq %ﬁtagen95|s WaEQ BEN®.86red us| ng
Qui kChange Sit e; : cted Mutlagene K t rat agene) Hgﬁ 7to the
manuf adt urer. THBePCR sensd nut agepes. i mer {ised h 'P ilomﬁng
sequende: 5'-A CAAAGGTACC&QE\%GAGEAT 5 o
(SEQ 1 D. NO. : 412)pesind t he anti sensgqolhnaeizzhad the fol V) %gguence
5' - CACAGCCATCCTQIsHQT TAATTT" TGGTACGED IO 3e T GGGT 3' (SﬁQﬂﬂN@@%7413) 63 WO
01/ 77172 PCT/ USP140NLO98 The |non- ersiQ@eNou®0D619G| nut ansey.ay$d.a01 of TSHR
CDNA wegs used as$RPRt enpl at e.| Thi s SEQEISG:A6Z23K Myt ant se@uDaeo.Giif ferent i at ed
from the_endogeAd6¥ version by the presence of a Kpnl site near the P619G
nmutatidn site ag%ﬁ&?sence of| a BstSEQIBNDeSlpear the A62SEQ.IDWM.&13 on Sife.
T3M§ SEQID.NO.:514 SEQ.ID.NO.:515
86K
M3 SEQID.NO.:516 SEQ.ID.NO.:517
A490K
M4 SEQ.ID.NO.:518 SEQ.ID.NO.:519
T399K
| A41\:I'jK SEQID.NO.:520 SEQ.ID.NO.:521
Al\;;_[ng SEQID.NO.:522 SEQ.ID.NO.:523
1
NKIR SEQ.ID.NO.:524 SEQ.ID.NO.:525
V247K
NK2R SEQID.NO.:526 SEQ.ID.NO.:527
V249K
NK3R SEQ.ID.NO.:528 SEQ.ID.NO.:529
V298K
NMBR SEQ.ID.NO.:530 SEQ.ID.NO.:531
A265K
NPY5 SEQID.NO.:532 SEQ.ID.NO.:533
A297K
NTSR1 SEQID.NO.:534 SEQ.IDNO.:535
V302K
NTSR2 SEQ.ID.NO.:536 SEQ.ID.NO.:537
V269K
OPRD SEQID.NO.:538 SEQ.ID.NO.:539
T260K
OPRLI . SEQ.ID.NO.:540 SEQID.NO.:541
-1 - T262K , - . . o L
%P%% “"SEQID.NO.:542 - SEQID.NO.:543
OPRM SEQ.ID.NO.:544 SEQ.ID.NO.:545
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G V509A/ C672Y Mutation Preparation of a non-endogenous version of the

human TSHR receptor was al so

nmutationy§ggy1$EQ | D. NO.: 418 for nucleic acid
SEQ I D. NO.: 419 for am no acid sequence).

acconpl i shed by creating a V509A/ C672Y

sequence, P%'?ﬂJsol/l
Mut agenesi s was perforne

98 .
usi

d

ng

Qui kChange Site-Directed Miutagenesis Kit (Stratagene) according to the

manuf acturer. The V509A sense nutagenesis prinmer used had the foll ow ng
sequence—S'—-eeoeiWTATw“TAﬂws’-\MC 3—(SEQ+DBNo—+416) and the
C672Y antTsernrs {RET had—tihe—fotd gotence:
5 - GAGCAATGGAT?%ACGAGTTAAGTGGA% 303 EQ | D|NO.: 4f§?‘m'¥ﬂe54éndoge hous
TSHR cnmmmsgm—e—ﬁmm C672Y Tt SRS TSRO 335
differentiated fmemm t he endogenous version by the absence of an Accl site
near the V509A oxjfration sitle and yEQEPMICE00T a Bsi W SEO@RNessLt e C672Y
mutation_site. H29TE09A/ A623K/ C672Y Miutati on Preparati on of a
non-enngenous VYa£4Pon of the huneiEQIBMNR.fRcept o] was SEQNacswvnpl1 shed by
creating_a V509APABR3K/ C672Y nutation (see, SEQ I|D.NO. :422 for nucleic
acid sefquence, aﬁdFSEQ. | D. NQ. : 423 SEQDAWPS aci d [sequeREQIDNMESAgenes]s was
per f or ned—using Change Site-Directed Mitagenesis Kit (Stratagene)
accordijng to th&,{fp* nuf act urler . TI‘F@QABQQ(ﬁéense ut ageﬁE@iU%NﬁfﬁWrer uséd had
t he fol fewrg—sg ce—5 - AN/ A E
(SEQ I 0. NO.: 420% -84 VIO 01/7 and { REQHBER Nt [ sehse
pri mer H enece: 1:- CACACLCCATA HVIT("'I'TAATTTT(Y‘TA JCTTT-3'
(SEQ I O NO. : 421 )mn71k0e non- endogenous %EQAIOCWZYW mut anFﬁgerm orz?rgf TSHR
cDNA wa Wmmbe—
differentiated frsoop t he end genous ver Si on by the absence of an Accl |site
near thie VSOYA TPUHRR 1 ON Sit€, abSeIERDMO..§64BST XI"| RS 365 i on
site and the preseske of a BsiW site near the C§72Y nutation site. The
non- endogenous hsOMRn GPCRs wer e t EQID&@uEdeced and t Ne SHeID.Ned6and
verified nuclei 348t d and anji no aci d sequences are listed in the
acconpanyi ng "Se8fldnce Li st} ng" aﬁ@@éﬁdﬁ@d@o thi 3§ pat eREQIDBOrmNt , as
summarized in TaBP¥E G bel ow | Tahle
SST2 SEQIDNO :570 SEQ.IDNO.: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
V500A 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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Mut at ed GPCR Nucl ei ¢ Acid Sequence Ami no Acid Sequence Listing Listing
5HT- 1A SEQ I D. NO. : 424 SEQ | D. NO. : 425 V343K 5HT-1B SEQ I D. NO. : 426

SEQ | D. Ny g9717,/313K 5HT- 1D SEQ | D. NO. : 428 SEQ I D. NO. 429CT,T,§991§0544T 1E
SEQ I D. NO : 430 SEQ I D.NO : 431 A290K 5HT-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 SHT- 4A SEQ | D. NO : 436

SEQ I D. NO.: 437 A258K 5HT-4B SEQ I D. NO.: 438 SEQ I D. NO.: 439 A258K 5HT- 4C

rossk R BIPRS00 Seq 1 NG - 445 A2BBK SHT-5A SEQ 1D NO - 446

. SEF? |7DSE|8 | ?) ééh qgiéaKgéggy Bf@lssq%\e?flvg iR tgg al%Efq !th% e@li(;?ressmn of protems 1tS 12567K
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 20pug 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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WO 01/ 77172 PCT/ US01/ 11098 AVPRIA SEQ ID. NO :452 SEQ I D. NO. : 453 V290K
AVPRI B SEQ. | D. NO. : 454 SEQ I D. NO : 455 V280K AVPR2 SEQ | D. NO. : 456

SEQ I D. V270K BBR3 SEQ |D.NO.:458 SEQ ID.NO.:459 8@ BRRL
SEQIDNQ %SZEQIDNO 461 T249K BDKR2 SEQ I D. NO.: 462@@.%.%3:463

T269K C3a SEQ | D. NO : 464 SEQ I D. NO. : 465 F376K C5a SEQ I D. NO. : 466
SEQ I D.NO. : 467 L241 K CB1 SEQ I D. NO. : 468 SEQ | D. NO.: 469 A342K CB2

vaizk o ERATE NS BB E SURc e B sl v
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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: [3SS]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 sub@t of the G protein-
receptor complex acts as a GTPase and slowly hydrolyzes the GTP to.GDP, at which point the
receptor normeally is deactivated. Constitutively activated receptors continue to exchange GDP
for GTP. The non-hydrolyzable GTP analog, [* 5S]G’I'PyS, can be utilized to demonstrate
enhanced binding of [*’S]GTPYS 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 membrapes expressing the relevant receptors. The assay can, therefore, be used in the

~+« direct identification method to screen cmdi&ate_ compounds to known, and constitutively
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CRFR1 SEQ I D. NO. : 482 SEQ I D. NO :483 T316P CXCR4 SEQ I D. NO : 484

SEQ I D. NO.: 485 L23 8K Dopamine DI SEQ I D. NO.: 486 SEQ I D. NO.:487 L271K
Dopani ne D.NO.: 488 SEQ I D. NO.: 489 T372K Dopami ne pP3,SEQ oh NO. : 490
SEQ I D. NE BT 08K Dopani ne D5 SEQ I D. NO.: 492 SEQ I D. NO . SEARLEL Cra

SEQ I D. NO. : 494 SEQ I D. NO. : 495 A305K ETB SEQ I D. NO. : 496 SEQ I D. NO. : 497
A322K FPRlI SEQ I D. NO. : 498 SEQ | D. NO. : 499 L240K FPRL 1 S:EQ. I D4Ng : 580
SEQ 1 b R0 o P NEPRE 2 Aer s N i Buprets AR e et e

SEQ I D.

.3

Del e

lf\{?.:506 SEQ.I D.NO : 507, T343P nG uRL SEQ I D. NO : 346 SEQ | D. NO. : 347
SERveEp SrBnNEIP SR BECqRieTS) D, NO, : 509

The [**S]GTPyS assay can 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 [>>SIGTPyS (this
amount can be adjusted for optimization of results, although 1.2 is preferred) and 12.5 to 75 ug
membrane protein (e.g, COS-7 cells expressing the receptor; this amount can be adjusted for
optimization, although 75ug is preferred) and 1 pM GDP (this amount can be changed fér
optimization) for 1 hour. Wheatgerm agglutinin beads (25 pul; 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 1ess; 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 n{émbr_;iﬁes are centﬁfuged to the. bottom of the well, the bound [QSS]éTPYS or the

32p.phosphorylated receptor will activate the scintillant which is coated of the wells. Scinti®
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V224K GPR24 (al so known as MCH or SLC-1) T255K SEQ I D. NO : 350

SEQ I D. NO. : 351 T255K/ T257R SEQ I D. NO. : 354 SEQ I D. NO. : 355 24-1 C3- SST2

SEQ | D. NQ¢; Q ID.NO :359 C305Y SEQ ID.NO :362 SEQ | B-Ngso og P271L
SEQ I D. mg'ogrggn Q ID.NO :367 W269C SEQ ID. NO : 370 SEQ I B ﬁg g?‘% V269F
SEQ ID.NO :374 SEQ ID.NO :375 We69L SEQ I D. NO : 378 SEQ I D. NO : 379 F265I
SEQ I D. NO. : 382 SEQ I D.NO :383 1261Q SEQ ID.NO :386 SEQ ID.NO :387 D 140N

010 ot 4 o 0 TEROTR R0 SERAR o
o e Rt R i i

SEQ I D. NO. : 522 SEQ I D. NO.:523 A241K NK1R SEQ | D. NO.: 524 SEQ I D. NO : 525
V247K N@mrg,g,qwh en Nas r@@a@g ponndoliga@7is 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 cohtajning 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 fhawed at room temperature, resuspended in buffer

containing 20mM HEPES, pH 7.4 and 10mM -MgCL3 (these amounts can be optimized,
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V249K NK3R SEQ I D. NO. : 528 SEQ I D. NO : 529 V298K NMBR SEQ I D. NO. : 530
SEQ I D. NO. : 531 A265K NPY5 SEQ I D. NO : 532 SEQ I D. NO.: 533 A297K NTSR1

SEQ | D. 589411 9EQ | D. NO. : 535 V302K NTSR2 SEQ. | D. NO. : 536 pelE@sh i y6s : 537
V269K @N(Ig/DOSgQ.]I D.NO :538 SEQ I D.NO. :539 T260K OPRL1 SEQ I D. NO. : 540

SEQ ID.NO. : 541 T262K OPRK - SEQ I D. NO. : 542 SEQ | D. NO :543 T273K OPRM
SEQ ID.NO. : 544 SEQ I D.NO :545 67 WO 01/77172 PCT/US01/11098 T281K OPRMLA

250 O BRE FER ey LU0, SS9 e
SEQ 1 D N¥Gur@i (h2 PKsponded Tachibrantsvére placat of iob il s oK
cAMP standards and Detection Buffer (comprising 2 Ci of tracer ['*’I cAMP (100 pul)]
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 MgCly, 20mM (Sigma), 0.1 units/ml creatine phosphokinase (Sigma), 50 pM 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 puL 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 fhat causes the accumulation of cAMP upon activation.
TSHR was constitutively activated by mutating amino acid residue 623 (i.e., changing an
alénine 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 cCAMP 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 endogenoﬁs, cohstitutively active Gs coupled receptor) as a “signal
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PGE EP1 SEQ I D. NO.: 556 SEQ. I D. NO : 557 V296K PCGE EP2 SEQ I D. NO. : 558
SEQ I D. NO. : 559 L263K PGE EP4 SEQ I D. NO. : 560 SEQ I D. NO :561 V271K PTHR

SEQ. I D. NQ: Q ID.NO. :563 T410P PTHR2 SEQ I D. NO. : 564 ,SER| B )3 : 565
T365P SQTQ“ROE%I% NO.: 566 SEQ ID. NO.:567 T344P SST1 SEQ | ggﬁé Pz%@g%

SEQ I D. NO. : 569 T290K SST2 SEQ. I D. NO : 570 SEQ I D. NO. : 571 T255K SST3
SEQ I D.NO. : 572 SEQ I D. NO. : 573 T256K SST4 SEQ I D. NO.: 574 SEQ | D. NO. : 575

T258K S . : . . D77 7K TSHE SOAE% I D. : 394
SE0. 1 D NETEge i B ifel g PR hieR A GPES 0 agbfitn s asinedeyy 99%9@4%
SEQ ID. NO. : 403 . A623K SEQ. I D. NO.: 406 SEQ I D, NO : 407 C672Y. SEQ ID.NQO :4
SE8. | D. NP4 P21 8 HOREPSRESBEYS VEISIGR, fot g @-epyntpdyesceptor; thigsagagndegenpus
SEQ I D. NO ;418 SEQ I D.NO : 419 V509A/ A623K/ C672Y SEQ I D. NO. : 422

SEQ | D. Nersionaf the target GPCR is then co-transfected with the signal enhancer, and it is this material

that can be used for screening. We utilized such approach to effectively generate a signal when
a cAMP 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 2ug DNA of each receptor transfected into the mammalian cells, for a total
of 4ug DNA (e.g., pCMV vector; pPCMV vector with mutated THSR (TSHR-A623I); TSHR-
A6231 and GPR24, 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 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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VIPR SEQ I D. NO : 578 SEQ I D. NO : 579 T343P VIPR2 SEQ I D. NO : 580

SEQ ID. NO. : 581 T330P Assessnent of constitutive activity of the

non- endogengys ¥£r si ons of the known GPCRs- can then be Liened. -

Exanmple 3 68 WO 01/ 77172 PCT/ US01/11098 RECEPTOR EXPRESS?Wt/Llough a

variety of cells are available to the art for the expression of proteins,

it is nost preferred that mammalian cells be utilized. The primary reason
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adm xed by _inversions (several tines), followed by incubation at room

t enper athf eellfsyppension sneallected into ad@int comealicentrifigertwied Gallsawer¢ then centrifuged
"transfection m xture". Plated Hek-293T cells were washed with 1XPBS,
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hemocytometer and additional PBS is added to give the appropriate number of cells (with a final
concentration of about 50 pl/well).

cAMP standards and Detection Buffer (comprising 1 uCi of tracer ['*’ cAMP (50 ul] to
11 ml Detection Buffer) was prepared and maintained in accordance with the manufacturer’s
instructions. Assay Buffer should be prepared fresh for scrgening and contained 50uL of
Stimulation Buffer, 3uL of test compound (12pM final assay concentration) and 50 uL cells,
Assay Buffer can be stored on ice until utilized. The assay can be initiated by addition of 50uL
of cAMP standards to appropriate wells followed by addition of 50 nL of PBSA to wells H-11
and H12. Fifty pL 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 puL total ésséy volume. The_c';ells were theﬁ added to the W_élis and mcﬁB;lted for 60 min
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69 WO 01/77172 PCT/USO1/ 11098 Bovine Serum Cells were incubated at 37C 5%
CO2. After 72hr incubation, cells were harvested and utilized for

anal ysi sywdspmie 4 ASSAYS FOR DETERM NATI ON OF CONSTI TUT',&/-E ATH¥esTY OF
NON- ENDOGENQUS GPCRS A vari ety of approaches are avail able For assessnent
of constitutive activity of the non- endogenous versions of known GPCRs.
The following are illustrative; those of ordinary skill in the art are
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Thus, a candidate compound which impacts the GPR24 receptor by increasing the cAMP signal

is an inverse agonist, while a GPR24 agonist will decrease the cAMP signal. Based upon the
data generated for Figure 1, 24-IC3-SST2 and 1261Q are most preferred non-endbgenous
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 GPRS
(“GPRS5 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—trapsfectgd-w_ith “GPR5 wt” against pPCMV co-transfected with TSHR-A6231
(106.75 ph;dl cAMP/well), reépe_(:ﬁvely; As mentioned ébéve, a decréase in CAMP prédﬁétion
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preferred) pH 7.4, binding buffer with between about 0.3 and about 1.2 nM
[ 35S5] GTPyS (this anmount can be adjusted for optimzation of results,

al thoughwlg ¢4757Preferred) and 12.5 to 75 g nenbrane proF@i‘/ﬂJsﬁﬁn%s CCs-7
cells expressing the receptor; this anmount can be adjusted tor

optim zation, although 759 is preferred) and 1 pM GDP (this anmpbunt can be
changed for optimzation) for 1 hour. Wheatgerm agglutinin beads (25 I|;

A h : . d ' ' . th 30
i nut oa. SLFShrE CEREaiay AERCRRY ThAS d B o AR el 42 Thaf g
f 5 m dt 4 t I intillati
counter , griDafoud BRTy bGRES Gy Py sp i I Rereaheils vl o nbationon

identified which also nmeets the needs of |arge scale screening. Flash

pl at esTM and Wfaraiiysind @s neted pravisyslyalp epaurethaf @ small melecqlsreardidate porgpound

. throughput [35S] GITPyS bi nding assay. Furthernore, using this technique, the
assay cas tirgeting the £edofipled kargstmed@pORand aofs iforaxbhmpleo thel TSHRMA20T, the diréatyed
ligand binding to the receptor at the same tine as nonitoring the efficacy
via [ 35SH&med dahdidits @ompbins ik Praf@asil BreenddRGansahd ﬁgnéi\@hﬂlﬁﬁertlﬁtﬂ?e ARERET
can swtch energy windows to |look at both tritiumand 35S- | abel ed probes.
Thi s ass&mhgrﬁy éﬁe%Q%tBﬁ used to detect other types of nenbrane activation
events resu t% ng I'n receptor activation. For exanple, the assay may be

used to m)nitgr 32 osphord%ati on of a variety of receptors (both G
protei n coupl &8 and“PHESPAEUIY 8 receptors). ~Wen the nenbranes are

centrifuged to the-bottomof the well, the bound [35S] GITPyS or the

32P- phosphor yl at edlr eceSBF-Lif Repartey Hssay (Grassociated receptorsihi ch i s coat ed
of the wells. Scinti(r) 71 WO 01/77172 PCT/US01/11098 strips (Wallac) have
been used to Hdentthed teadatedt Kissstipnilativnglependsnabelktovanprophey afthetrank@iptioas
utility for measuring ligand binding to receptors using radioactively

| abel ed fat@arCREB) Whichsismdtiated NBND eAMMdesentbg iashcp! akebgRDbesMd trREBNd
is centrifuged to the bottomof the well, the scintistrip |abel cones into

et oot ot ik, SRl TS ke RRRINAESY, 2000 Raf v W Bl & G e

Engl and '- §_5\§P 04A) esigned.for, cel|,-based. assays can be

nodi fi ed J%E %!e%ﬁ%gvﬁimz%%e S? @5 Cﬁgﬁﬁeg'ﬁaé]g.fecgﬂemﬁ?:*hgﬁaﬂlgi &0 ?‘}e§% of”

contain g. scintillant Cg\%fii@ ngﬁv\,h‘iafh al sQ contains a specific antibody

r ecogni ZEHg2ROXGPY SR 28 dateated sypression lagmid engding, gadnsenedsear muatant

di rect conpetition _
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 w_e_lls'_ in a 96-well plate, kept on the cells overnight, and replaced with fresh medium
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for binding of radi oactive cAVP tracer to the cAVWP anti body. The foll ow ng

serves as a brief protocol for the neasurenent of changes in cAWP | evels

in menbr ih express the receptors. Transfected cel bgrRk6i{1abe/ €St ed
: 1 : TAUSH1/11998’ &

appr oxi rrg{}gw tz}ree days after transfection. Menbranes were prepared by

honogeni zati on of suspended cells in buffer containing 20mM HEPES, pH 7.4

and 10mM Myd 2. Honogeni zation is performed on ice using a Brinkman

Pol yt : X] : T |t te .

cont 11 1 Apod Swin@Rlsfite" Hofiyeih (GEA R ol \iogl 87 e DGR IEACAR, irce,

then resu pendeg in buffeée cont ai.ni ng 20mM HEPES, pH 7.4 and 0.1 nM EDTA,
honogeni PEFSTHE {95 €8c JPHLTaF 3 Red by centrifugation at 49,000 X g for

15 minutes at 4C. The resulting pellet can be stored at -80C until
utilized. On the day of SXGREJN rtertAsSayrenbr ane pellet is slowy thawed

- at roomtenperature, resuspended in buffer containing 20mM HEPES, pH 7.4

and 10mM MyCLEEK:2@8deceallsounpktedaot lve Wpyeliplated at a A2ns &3 ¥ 107 2ells per well
PCT/USO /11098 al though the values listed herein are preferred), to yield
a final gdoweiotramesnt ﬁﬂh%A fbctaRirRORBAgEht (BRE) HRSHIRMAEE dayRebsangsoer e
pl aced on ice until use). standards and Detection Buffer” (conprising 2
G of tr : 0 ey o I : ! f ar.ed
and mai nﬁagﬁfg& |§|1%S($:}?(|¥{r? %1%(:% ]%\nﬁq%hﬁtl ﬁg}l %%%%sﬁ't% EErikédr ?d; é%lﬂﬁgf[?\& %J%tﬁji’agsnfg&?o%sgssay
Buf fer i repared fresh faor screening.apd contained 2QmV] HEPES H 7.4,
o MycOBBWS Ot s aamia N A dn; 00 bt B ese HBL FORG SR 25 haid 50
GIP (Sigma), and 0.2 nM ATP (Sigma); Assay Buffer can be stored on ice
until utiGOpd e DMEM éhe 2$0ng sf phasmidaDBA byndisted afi2fanigost D8xCRE-Iafc w#peAst
buffer followed by addition of 50 L of nenbrane suspension to the NEN

Fl ash Plghénid (86 bEsW I gaftS B¥or"h ¥dpHE@niadioh ¢ UlREsh BPfheeﬁaél%j][az,ﬁ ﬁﬁwlgla(gf[ os

roomtenperature followed by addition of 100 L of detection b

are then 4 - Lt |, 2= r I o [ in a

Vel | a0 NP ptnfilrial baRF bk BenS, or dPH hghPong B BeeBitr A A Do, "
extrapolgted fr standard cAVP c that_is_contained within each
assay pl : oé‘.‘ % SEREEYHOR Miﬁﬁrqﬂ% r(&gﬁ%dﬁjb?%zq’a@b‘ﬂfm@é?s TE’T%R@'I-&‘CGS
coupl ed GPCR that causes the accumnul ati on of CAMP upon activation. TSHR

was constepenteriplesnyid aeasi prepagetl #s/followat veotpraiRIFeP-gali was egiided by 2BRnjg the rat
changing an alanine residue to an isoleucine residue). See, SEQ ID. NO :402

for nucl Rinfateiedtth SREGIAET BRSN) at BglV-HindIll 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-B-gal reporter vector with the luciferase gene obtained from the pGL3-basic vector
(Promega) at the HindITI-BamHI site. Following 30 min. incubation at room temperature, the
DNA/lipid mixture was diluted with 400 pl of DMEM and 100p1 of the diluted mixture was
added to each well. 100 pl of DMEM with 10% FCS were added to each well after a 4hr
o J.ncubation_ in a cell cﬁlture iﬁcubatér. Ti:e.follovﬁng day the transfected cells were cﬁanééd

with 200 pl/well of DMEM with 10% FCS. Eight (8) hours later, the wells were changed to
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SEQ I D. NO. : 403 for deduced am no acid sequence. A G coupled receptor is
expected to inhibit adenylyl cyclase, and, therefore, decrease the |evel

of CAVP pi@ehshhon, which can make assessnent of CAMWP | eye *ﬁmgpﬁu%pnglng
An effective technique for nmeasuring the decrease in production of CAMP as
an indication of constitutive activation of a G coupled receptor can be _
acconpl i shed- by co- transfecting nost preferably non- endogenous

constit % T TSH

const | ¢ a0V Y bl tRERT RIBOR BISLTGE B ob® Rl ol PEST L Gigrne iy
PCT/ US01/ 11098 enhancer” V\nth a G | i nked target GPCR, such as GPR24, to
est abl i sMerg theasaterribe pextalay skingAlP LucLivgi¥ repasterigane assap kitdRedaahdolowingsi on
of the G coupled receptor, this non-endogenous version of the target GPCR

i's then mamifi@bet eadtR@tivAS Bnd ReadSéwRAal450MEGIERE ™ Bélntillation 4ddl RinRELED
t hat can be used for screenl ng. We utilized such approach to effectively

generate m a CAMP assay is used; this approach is preferably
used in di rec dentl fication of candidate conmpounds agai nst G

coupl ed rece ors. i s noted that a G coupled G when this
approach is uS@de 31‘%‘ TeRreseats d‘b‘?ﬂ"ui %tg3o} IPWSaSLeané?t“@CR?R\EhF |noppRdegenoushe
CAMP signal and an agonist will decrease the cAM S|§)nal On day one,
2X104 Heengidtgtively aqtixe Ygpsioncef humar Dopaaine Bl aeesgtos (i 9230 m@ylvevhght {niss)
reaction tubes were prepared (the proportions to follow for each tube are
per pl at@mpareteitih thw of theradageodub Popimsine @ 12F062W rehtive Aght uhizde pt or
transfected into the manmalian cells, for a total of 4g DNA (e.g., pCW

vect or; POW FigateOBBWdpRestts adtfeslt THERVA( TrRsdb 23 labiivikSidR thé\%%lenee elgﬁBZA'

etc.) in 1.2m serumfree DVEM (I rvi ne SCI entlflc I r'vine, CA);

pr epare 0 2mil S & m f L &

Tubes Adcogﬁchg%\ggdm g%e{é%mggggﬁ% |nver %?f!a?% PP n‘i‘eef) l?o@

i ncubat i t enper at ur, 30- 45 The admxture i S referredto
ho the. 4toubar LB Asstohp it AckViBppf ) nonsﬂéog@eoee PRSIy, AcfieVoion of
1XPBS, followed by addition of 10mM serumfree DMEM 2.4ml of the

t r ansf ectumean $rilE 14k €2 Gk sovmlehresapter see Expaplecd(BY), ahat pAi&a intsyease i betivitn

for 4hrs at 37C/ 5% CO2. The transfection m xture was then renoved by
aspi r at i afrthe fneintendegerops; bmnstitdictelyi aotive fvegsborl oH hubbMESLHTYB Fetdbhbdavd 06%
Serum Cells were then incubated at 37C/ 5% CO2. After 24hr incubation,

cel I s weiherehdeein ftivitgIfatle ava entd dgdna@si cf)ﬁitlt@ﬁkfél)yﬁdztﬁ/e Arfibash hRhahSTMT2B
Adenyl yl Cyclase kit (New Engl and Nucl ear; No. SMPO04A) designed for

cel | - basgilr ARSRYrechfl eitfogtRSls VeRFord thhla’%ﬁ"d@{t h crude plasma nmenbranes. The
Fl ash '

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 NTSRI1, 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,

- constltutlvely actlve version of human PTHRI, about a 74% increase in act1v1ty of the non—

endogenous, constitutively active version of human PTHRZ2, about a 56% increase in activity
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74 WO 01/77172 PCT/USO /11098 Plate wells can contain a scintillant
coating which also contains a specific antibody recogni zing cAMP. The cAMP
gener at ey fy, 72 g, wel | s can be quantitated by a direct conpgfjvshOedPr

bi ndi ng o(? radi oactive cAVP tracer to the cAMP anti body. ?’ﬁ PI oW ng
serves as a brief protocol for the neasurenent of changes in cAMP |evels
in whole cells that express the receptors Transfected cells were harvested

di
car et ul 15 e bobh-8iBbderbio Ry @) bithyd 115k BPhumbh SPTREabRRY obihEeiE o
t h di sh f ol db f t t f
REECEE CRTIACIEE WO A e e T A
Cells were pipetted off the plate and t he ceII suspension is collected
into a S5Yivk BewsAan @ehYiRy Pfidhe meBendeoranpys, gonstitueely caskive | et of dunpasiom

. tenperature at 1,100 rpmfor 5 mn. The cell pellet was carefully

r e- suspeVitRRIL,i antloabmnt ad$ opereze an \eotivite of thePBSh-EadnpenoByricopdtiaiejely Tbive
cells were then counted using a henocytoneter and additional PBS is added

to give ¥diconpPhepah MTPRD e¥EEhe dspective enddfehBudvdriifabf the @yeERL r at i on of
about 50 I/well). cAMP standards and Detection Buffer (corrprl sing 1 G of

tracer [ 125_' @the (3?; JJre§eﬂts }ﬂ% ng'&/e qﬁérQ&eBiﬁf fd@tﬁol éexﬂ)?lr &%5 g%us

mai nt ai ned i n daccor W th e manu acturer's I ons.

Sti ml ai VR P AR Vi S TR T R e PR °”¢ia3§ﬂ§%ﬂ€v§$m9fm B and

50 L cells, Assay Buffer can be stored on ice until utilized. The ass
can be i FdOBEAWE, Wsﬁﬂdﬁvﬂy&?tléj? vegsion QffhugyaprMd s showhe d9% decapnse dppFtiviey w’é l's
foll owed by addition of 50 L of PBSA to wells H 11 and H12. Fifty L of

St i mul at themoBednidegenoais, eaittitivelyaddtivesierson 8Ehemar M2.0atpot d32%engrease hiSH,
100nM MCH, MCH/ TSH) were added to appropriate wells using a pin tool

capabl e aivitsh &L Siohgerdbogeious 0oRBURMIVE! Attive Niersibrt Bf dmfdafalI3285@ K a 33%
concentration of 12Mtest conpound and 100 L total assay volune. The cells

ver e t hegecaddesh mwhgeof\eﬁ-‘é hén- éﬁtﬁ’; gg&n@e?xhw@@u&@ Versi 61 ofRuftkh $4 “out

PCT/ US01/ 11098 at m terrperatu e ection x contal ni g trac er

CAMP was &) .n , tes were bat ed add i onal 2
our s of MG aeay e ahrerngy iof e Rarealeitolf shald R SHAR FiraRe s e
Val ues of cANP/weI | were then extrapolated froma standard. cAMP curve

whi ch i sMPeaRdaba a\gpt/mnﬁreggecw agggléppogqhapgn-endogenous constitutively active version

of human 5-HT1D over the respective endogenous version of the GPCR. M2, M4 and 5-
HT1D are indicated as being Gi coupled While NTSRI1, M1, M3 and M5 are indicated as
being Gq coupled.

3. AP1 reporter assay (Gq-associated receptors)

A method to detect Gq stimulation depends on the known property of Gg-dependent
phospholipase C to cause the activation of genes containing AP1 elements in their promoter.
A Pa‘thde’cectTM 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 pAPl-Luc 80 ng pCMV ]

receptor expressmn plasmld and 20 ng CMV SEAP
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Figure 1 evidences about a 22% decrease in cAWVP production of cells
co-transfected wth TSHR-A6231 (in the presence of TSH) and

non- endoggpgissconstitutively activated GPR24 ("24-1C3- 5§504sd1{1662- 266
prmol cAVP/ wel I) conpared to TSHR-A6231 with endogenous GPR24 ("GPR24 wt ")
(336.50293 pnmol cAMP/well). Co-transfection of TSHR- A6231 W|th

non- endogenous, constitutively activated GPR24 ("1261 Q') evidences about a

27% decrease in produgprGuCRe BQNFI A8 @”rpsg b&d¢e qec‘%?g?s w." Such a

decrease in cAWP production si hat™ non-en oge ous’versi on of GPR24

("1261Q") is nst t hus andi conmpound whi ch

i npacts the b’é’g kﬂgﬁﬁ%ﬁﬁ ﬁ’é’é‘%‘i—{ 8 {ierpgn‘gs Wi RIOREY f ebge
agoni st,, while GPR24 agoni st will decrease the cAlVP signal . Based upon
the dafiePegeemts %Bh?lmas‘at.(‘gd? ecayse the. petyationr ofgries ZOR@INRE SAE rpInones r ed
non- endogenous versions of GPR24 when used in a TSHR (constitutively

act i vat égtars-in theis peandten AFRatipketdet™uSRAF we-RepoRings Sgstem HiSgratagee) estindienc es
about a 60% decrease in cAMP production of cells co-transfected wth

TSHR- A62fllze(di to dskey for €xe mxzmaf achiStty 18l NCOSINRNYE RS arcCRAE dctddl WitR e
activated GPR5 ("V224K") (23.5 pnole cAMP/well) conpared to TSHR- A6231

wi th engReanPusniRents( o Re Wstdm (éﬁl Zcﬁe pﬂﬁ café@"vg{{ Ldidn p\?ﬁse s %ngo%%%nd

about a 45% decrease I n productl on was evi enced n co

*cors B R e @%e%fg Rl nﬂ«ri“R'”é‘rfg%%ct oy "

cAMP/ wel QP res%%(é% éjé, As mentioned above, a decrease in cAVP I&)&S}uctl on
76 WD o‘E 28R FEardtgdo tay IABHagETes SapsitchoRt i BEpy. 4d0ingsS

Thus, gr eferred candi date conpound (i.e., an inverse agonist) would

i kel y B0 reg ti{&VF-recoptpt extprassiept plasmid andrdhge OMVSSEARI (sedredt abkalineon.
Preferably, and as noted previously, to ensure that a small nol ecul e

candi dapkosphampselechredstort plagiaid; ngkalihe pbsphatds @cdivﬁt?riﬁl Sheak @@ h Ahe a6t |

for exanple, the TSHR-A6231, the directly identified candidate corrpound IS
pr ef er abhysf&gec BB 12 38hth for NRriaieNaln FRIFREGEH éfﬁc&ﬁ% ﬁpt%gﬁ%&gl es)

t ar get receptor C. Reporter-Based Assays 1 eporter

(Gs-ass ﬁ{‘l det ec latio en n.t he
known: peanBE of BSERA bhofndF Hetptfe 4 b e Bathichtees fe@a&%aﬂiaap P
CAMP- de&%n&g&}mg@ qg‘ %(r;ualﬁ\l (Iialaslt %?e:tdeg\}e-r”gl \Seﬁllzs in a 96-well plate, kept on the cells in a

serum free media for 24 hours. The last 5 hours the cells are incubated with 1pM
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.).
S. 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, usnally 1x10° cells/well (although this number can be optimized. On
“- day2 cells can be transfected by ﬁrstly mlxmg 0. 25 pg DNA in 50 pL serum. free DMEM/well.

and 2 uL hpofectamme in 50 pl serum- ﬁee DMEM/well The solutlons are gently rmxed and
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trans- Reporting System (Stratagene, Catal ogue # 219010) can utilized to
assay for Gs coupled activity in 293 or 293T cells. Cells are transfected
with theyR) gsfss conponents of this above system and thgctRdhGaL&d
expression plasm d encodi ng endogenous or mutant receptor using a

Manmal i an Transfection Kit (Stratagene, Catal ogue #200285) according to
the manufacturer's instructions. Briefly, 400 ng pFR-Luc (luciferase
report ef, Bhasd 155 he Ot i : ng ;oFA2- CREB
(Gara- CREEPFEETA 1STRIDE feis Sk RO W S BRRSARTSS ot PR BP0 T 67 g
pCW-r ecept expr.ession, pl 1 d C rising,t receptar)._and 20 n

G- SEATRnats-BP i BRry Ra 3 i B mfip o i 1S BT heralaiersigen
phosphat ase activiti_ is neasured in the nmedia of transfected cells to

cont r ol ncppgted, fri3ad JTRCASeH{af ansk them theftfansfeetinmymedia ieeremoyedrphd splazed

. conbined in a calcium phosphate precipitate per the Kit's instructions.

Hal f of withelmirwell pt teputarigtovetiuabdiy. Ch Sy i3bitit edlls S¢dibeledVehth SHLRyS iRRIYE! |
pl ate, kept on the cells overnight, and replaced with fresh. nmedium 77 WO

01/ 7717%ri€ﬂ§f,/ HSHEia18 98nb A 4nl thOVAIRGrd R Hel Jith 5 Mﬂ% hheh @85]2 %1? {nog{t%fr

the start of the transfection, cells are treated an saye

| uci fer Tyt A .Repor.t er. S HEK- 293T cells. gre

ol at ed- Sugeaingieedte (PR ARG §RE 55 Mg ptSHmiS posidL e ang
were transfected using Lipofectam ne Bea(gent BRL) the follow ng day

accor di H§ cels aIF‘ré‘FF&‘P&‘@& €ordio-1&tars prmcat PEHLS Yol Dayiddharsisarewpshed maib-2d
for each 6-well transfection as follows: 260ng of plasmd DNA in 100l of
DVEM werd PBSnnidy0.46 mé df mdseymiziiivef isladgéedicontainihg Bibsiod]-Edefsbtun free 2@0iad 0piM

pl asm d DNA consi sted of 200ng of a 8xCRE-Luc reporter plasmd (see bel ow

and Fi gp#rgylind 00 md/ LERiR SAIBAE 0P0.43h1 GF BBRY h&urR hind 56 uP! F30k thmé%%i
pCW conpri si ng endogenous receptor or nonh-endogenous receptor or p

al one, I . X Sshon. pl asm RS, 1 n.pcDNA

(vt SR By o it RRESE0< R ATEPAC AR BB RO Thoprtinae
vector SRIF--gal was obtained by cloning the rat somatostatin pronoter

(- 71/ +5 Ben rashied wihpsmh PES sed 290 e Besivicwsald stopeehibn (Y dkdcH mM Magnt
(8) copies of cAW response el enent were obtained by PCRfrom an adenovirus
t enpl at bomatep @Fsllm&!:m& serdded/wellnEhe @dwionTisepipyn i88Br (11996 oamatiladetined
into the SRIF--gal vector at the Kpn-BglV site, resulting in the

8x CRE- Rwgsd lysezipmuditiesn neetrilived by1200 n8uOREshlittccol @ p@ittalizationas(Hs eHCLSNEhat ed

by r ep_I aci ng the beta-gal act osi dase gene in 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: A ) . L
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8XCRE--gal reporter vector with the |luciferase gene obtained fromthe
pG.3-basic vector (Pronega) at the Hindlll-BanH site. Follow ng 30 mn.

i ncubati Qp @l 79em tenperature, the DNA/lipid mxture wapcqivshi/fdogd th 400
| of DMEM and 100l of the diluted m xture was added to eacﬂ Wgﬂ% 100 | of
DMEM wi th 10% FCS were added to each well after a 4hr -incubation in a
cell culture incubator. The. follow ng day the transfected cells were

changed wit hFig(f 4 r¥bdenf twioMizMewed Iﬁoﬁ-@?(dd&@&usﬁh&ﬁﬁﬁftﬁﬂ hQuvsted 3k&hplatNe
wel |'s were changed to 78 WO 01/77172 PCT/USQO /11098 100yl /vvelel of %ﬁ/lgl\]/l

:rre%? 8lrjfad&?ﬁ§gn%?§ a@’f%@lrcné tF]e Eulg@?’gﬁogl%?%iﬁt%gﬁ%sg%g g@tg{éy)%?m%@war d)
i ' ' ; 145 ™ .
sci nt 11 19EPE SR AU R N AT S IGF SRS Reruedt abask % Bicwipesin

. about a 63%increase in activity of the non-endogenous, constitutively

active Ve asrRtIORyYAHE thed46R Nersion rensesspied and alwyp782%ednereaspe | ght units)
conpared with that of the endogenous Dopam ne D1 (70622 relative |ight
uni ts). Exajople BB represents about a 48% decreases in activity of the
non- end 0GRERIBPSIONIPIOTRIN PIRERARARION Ve versi on of human OPRM (a G coupl ed
receptor; see Exanple 4(3)), about a 53% decrease in activity of the

non- endogenoushe GREEh i §ftHeY ebnstiafivbCad®heH OBPOR-GNErdRM Subild Ach@nfd was
coupl ed receptor; see Exanple 4(3)), about a 91% increase in activity of

t he non-en 2RA0YS nstitutd vel ctive.version Qqf. 5-HT1 a
about = SOUPTHEY 25 OBNY bt a3 Hidk S Rial Gandn S Giepmidia B ¢
active version of human 5-HT2B over the respective endogenous version of
the GPCREL, BB GRNAS S TPAAPRBL L eRsered togusingk A FHEAIE (5 ARAGGIT b bedumce
non- endogenous, constitutively active version of human CCR3, about a 41%
i ncr easethéengomct Fellawing f confienatoom- of titko gemat sequenns t(incitdinge the  Aartkinge HindIEi on
of human NTSR1, about a 51 % increase in activity of the non-endogenous,

const i t udeliveicys) bk ietire\sequinCwad shttld intCBZDNAB (3 BtvitreeA A%, ndEVTERSE) dyn
activity of the non-endogenous, constitutively active version of hunman

CXCR4 ( i : o ) TV . / i
endogenaloonfig ireiné SRARITEar R S ATMAE e | T Brrcbl G EIBETM X8 Gooe
in activity of the _non-en o%eno s, .constitutively active version_of human
PTHRL, aB8tRcs Wassletrranined @fter, suhclqning yﬁ%fmﬁ?@%ﬂ: dhaJgedifed pcDNA3.1(-)
constitutively active version of human PTHR2, about a 56% i ncrease in

act i vi t ycontaining the rat Gso. gene at HindIll sequence was then verified; this vector was now available

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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79 WO 01/ 77172 PCT/ USOL/ 11098 of the non-endogenous, constitutively active
versi on of human SCTR, about a 96% i ncrease in activity of the

non- endogeg s seonstitutively active version of human PAGARusahPdbs @ 88%
increase In activity of the non-endogenous, constitutively active version
of human VIPRL1l, and about a 91%increase in activity of the

non- endogenous, constitutively active version of human VI PR2 over the

respective engdegemrat Vqrzb‘toom 10! BEKRERec 6t 18 edBn hqeﬁﬁ%ﬁmescui’tﬁ% laf@, 21%

i ncrease in act|V|ty of the non-endogenous, constitutively active version
of humang e t n-_ endogenous,
.. constitufl ve| y act \ljiéh@ergt}é%% g ﬁ nﬁ%&ﬁ}] tgla%h rC%LtlS#ﬁd%bg?%a%eWn cPRi ty
of the non- nQus nst tutlv ctive version of human M2, about a
32% i ncr%%geél %é‘ aﬁ;?“ogl taﬂlé“‘?ﬂ(% éﬁg’ ﬁ@ﬁo&veﬂ otﬁglf hquss fallowingpletingsof
. version of human M, ab ut a 33% _decrease in act|V|t£ of the
non- endogBhesls to cBWerconfleangy the eellsjapetransfostedisiog 13ugebDMA. Thollpg of DN
decrease in activity of the non-endogenous, constitutively active version
of hunmanis duBbiraddwith afulaoblipofeciammasmdi 2mh of iDMEyHigh GheostoNtedingto gethous,
constitutively active version of human 5-HT1D over the respective

endogenosesund € 'FeQfiediimt B @sSEMER frdfR, thd/P1a8d hnd -thd Tld ¢ Xabitdl &Rt SHiADeBEiNY
G coupled while NTSRL, M, M3 and Mo are indicated as being Gg coupl ed

3. AN

sti af?gﬁéﬁepéﬁﬁ?%%ﬁﬁﬁﬁ%bmmpr 6%%??5&‘%??&@5@%%&3%%%%‘4%% SRS pdte
to cause I atl enes cqnt ai ni n API el ene in thelr pronot er.
A Pat hdet %@? gﬁﬂ ’r"{n?né:(’ Wing g P%H ahéné I}%fog{ggﬁ#eilpg(s;g;e can
be utilized follomnng the protocol set forth above mnth respect to the
CREB r epofdigm issespjratedxandp2omhaf mediven contpivingnsegurof is tadded al Tveanty-filup dphat e
precipitate were 410 ng pAPl-Luc, 80 ng pCW- receptor expression plasmd,
and 20 nfplloMisgSaisfectOon, Whe &Wﬁi%&sﬁﬁ&é&ﬁ@iﬂ,hﬁ& Sbsh fed it whithCsefRap & ddied.
Assay ((g-associ ated receptors) One nmethod to detect Gg stinulation depends

on the kpGWICRHORSIS Yolkfwifisl ralGRanRtcHe RERSRANS %ﬁﬁ%& nd Db it Wrun

is
activation ‘of "genes contai hing serum response actors in their pronoter. A

Pat hdet eﬁd-ga/lcﬁgfnﬂécgéﬁ%&% t(GHQS ﬁ%ﬁ} S8 firzh t&2 %}1 o?%BO ug/mL The transfected

cells now undergo selection for positively transfected cells containing the G418 resistant 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’-gatc[TCTAGA]JATGAGGCCGGCGGACTTGCTGC -3’ (SEQ.ID.NO.:582; sense)

5°-ctagl GATATC]CGCAAAACCGTTTGCATATACTC -3’ (SEQ.ID.NO.:583; antisense).
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utilized to assay for Gg coupled activity in, e.g., COST cells. Cells are
transfected with the plasm d conponents of the system and the indicated
expressi Qi MA5/M d encoding endogenous or non-endogenousp&PRyabed a
Manmal i an TransfectionTM Kit (Stratagene, Catal ogue #200285) according to
t he manufacturer's instructions. Briefly, 410 ng SRF-Luc, 80 ng
pCW-recept or expression plasmd and 20 ng CW- SEAP (secreted al kal i ne
phosphatMisstectiips @sBiwan capagasiittludddka! spRrPfueskiialcane raé6idtivh tsited SetWBastheed
in the nmedia of transfected cells to control for variations in
tr ansf ecjjgferhif TSHRMNM @glto\m "TRAFREERY affi Senst Bﬁﬂlefb‘%ﬂclh@e@thg %cpgﬁ ites
. phosphate precipitate as per the manufacturer s 1nstructlons. of"%t he
precipit i ald;y. _distributed over 3 wells in a 96-well plate, kept on
t he cel |§£?H5§an%?étPaYrﬁrFr SEYia for 24 hours. The last 5 hours the cells
- are incubated &th 14;/' Q@gzigtensi n, where indicated. Cells are then |ysed
and assayed foOPRIWASithen Walized &g peppre the gsspeptive recepior seangnaes dor fpgien avithin thet . #
6016911) and "Trilux 1450 M crobeta” liquid scintillation and |um nescence
-count er Gtairhiyetsalpeactar ligschaerftmye Lusing the ifsiktwing protets] forheacid alttng aDN2e for
anal yzed wusing G aphPad PrisnTM 2. Ca (G aphPad Software Inc.). 5.
| nt r acel TSHR{ASBE) AvaUaBdba ki 98padits Aibed CHItASHRCI Al &5t da88 ?Hhﬁf %Qen%‘a&fi)(nt%’
S) can be

cells conprising the receptors (endogenous and/ or non-endogenou

plated q 2 | I us I Soeehl s/ wel | t hough fhi s nuypber
can be O%%%%Rﬁ ?é‘f"a@m@a@ﬁ? ﬁ’e@i‘ %%maqun“lé ?’/Ee(’?fséodl %‘?fefri ?#31 9} ﬂ?‘iﬁ%%ﬂb
0.259 DNA in 50 L serumfree DMEMwell. and 2 L |lipofectam ne in 50 |

ser um f rigecipREpelyEpgrasefratagmgt #ei21 bk and)8AtLyofivrien Reactiog temppratures znd2
PCT/ US01/ 11098 incubated for 15-30 mn at roomtenperature. Cells are

washed wiytle tim&s fir THHR avade 40@ollovaf thesieitiamdénapeingedérnwias doh &doAriCt for tihe
transfection nedia and added to the cells. The cells are then incubated

for 3-4 tard/ 1 i jnd an
repl acedrﬁfn\?\}e?hm’%n% a%%gw?gﬂr}? &reE%h?SVé%&sn%g?’g.sg nﬁ%i?yzag t?hé%crgjﬁgesarg

| abel ed w Eh 3H—_gﬁ/o,-i nositol. Bri errgl ¥ﬁn the nedia is renoved and the cells
are was SKtERsion smg wasdonergf2°G for fan mpwiss: oPCR produgtsfar wis fineen melfoa
(A@BCOBRL) is added/well with 0.25 G of 3Hnyo-inositol/ well and the
cel | s aragarose gblaansdthew purified Qlatar ot showm)t BweGhubiedhrodiet Pay diestbd withl Xisalar e
washed with 0.5 nm PBS and 0.45 ml of assay nediumis added contai ni ng

i Nosi t 0l anfirFxel'¢ ENEW Hiigh@id Bi6iabs) balithe @dsBd indétsliSo1ad,| pukiied B i Asd B @ 0- 4
m of assay nmedium and 50 L of 10x ketanserin (ket) 'to final €oncentration
of 10M @bnicekAiVetbfatl EFshRAVO AR DSite3 G T Bsifthe dbfes WAE is%Falthdsfoﬁ&ging
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 Gso. (i.e.,, from nucleotide 1 through 2,292; see, SEQ.ID.NO.:586 and amino acid
" residue 1 through 764; see, SEQID.NO.:587). TSHR(A623K) can be linked directly to the' G ~ -
protein, or there can be spacer residues between the two. With resinect to TSHR, 24 amino aci&
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t hen washed with 0.5 ml PBS and 200 L of fresh/ice cold stop solution (1M
KOH, 18 mM Na- borate; 3.8 nM EDTA) is added/well. The solution is kept on
ice for {yd@;M0r until cells were |lysed and then neut j 200 |
of fresh/%lwée cold neutralization sol. (7.5 %HCL). The I&gg{l?esgﬂls}ahen
transferred into 1.5 nl eppendorf tubes and 1 m of chl orof or m net hanol
(1:2) is added/tube. The solution is vortexed for 15 sec and the upper

phase i &emki(ﬁﬂe(ﬁ]&vﬁer@io? rﬁ%ﬂ%@%ﬁdeé%&xw ﬁgéegrhl %%Hgﬁaé&ﬁ%%io%%% ?(g&:n%{ of

mesh). Firstly, the resin is washed with water at 1:1

upper ph i s.loaded.ont o he colum.  The colu is, washed with 10 nis of
5Py o Rt PRGBS ore G PRIES 51 (PGHED SrRurloahss ¢ o
tris phosphates are eluted into scintillation vials containing 10 m of

sci nti | 1Zat0dhrovgl Be4P|(sag SRQIDINO.:536) end anarmine recidl rasifhey 789 treugholn] &nfsee,

. formate. The colums are regenerated by washing with 10 m of 0.1 Mformec
aci d/ 3MSEQEANENSBEY. rfHicse akitled inrthe drt tani areditet] tWithHRA®abitidy &t leed tethni§Ges fod
water: 82 WD 01/77172 PCT/USO /11098 Figure 4 represents two preferred
non- endegadtAi¢tting @WEBCR Fikion HriteRCWhdB HRAGHFERT BTisedab IhOBSef ofELPCR
24-1C3-SST2 and 1261Q for use in an | P3 assay. Wen conpared to the
endogenQiggn¥eLsi on of GPR24 ("CGPR24 wt "), 24-1C3-SST2 evidenced about a 27%
increase in [P3 accunmul ation, while the |126Q version represented and about

a 32%increa I .GPCR FUSI PROIEIN P RAT] ON The design of the
constituti veﬁpﬁ%’?gﬁ’?@@ﬁ?@ Y5E 80 gzle%: @EE {YlerscirsRng fx canpfiate hed
as follows: both the 5 and 3' ends of the rat G protein Gsa (long form

|t oh, HCcompoungs, as ghownin Bxapmple 0wyl )vepisied tarhs penstitgively active udiiziagHhad | |
(5" -AACCTT-3') sequence thereon. Follow ng confirmation of the correct
sequenc er¢toend | fodndén Examplead(R). rig Hipurd |9, ITSHHEARBK P-Sois: Fubon Mbichie eGigenteace
was shuttled into pcDNA3.1(-) (lnvitrogen, cat. no. V795-20) by subcl oning

usi ng t Rgodtian @744 inkRade ih AN whE ect orientation
for the Gcs)a sequlgnce was det er%ﬁoﬁ%%%&h%%gﬁ{)ﬁc%%?gwmm&'1(-). The

nmodi fied pc 3. 1(~ tagining the rat Gsa gene at Hindlll sequence was
then verified’ t hi(éi’%zg'?‘g?x%?n%mt%ai | able as a "universal" Gsa protein
vector. The pcDNA3.1(-) vector contains a variety of well-known

restricti on $HRZA-GpsFusemProtein henskineidvas| ther mede ashfollowermimers sieke/dgsigmed di ng
the ability to insert, upstreamof the Gs protein, the coding sequence of
an endogenbuth, edodsidusUtonstititivalgt astwate’@rd non-endogenous, constitutively activated

GPR24 were as follows:

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

5'-ATCTAGAGGTGCCTTTGCTTTCTG-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

Gia 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), 3puL

of 10mM dNTPs, 10uL of 10XTaqPlus™ Precision buffer, 1uL of TagPlus™ Precision
- polymerase (Stratagene: #60021 1), and 80uL of water. Réactiqn—-temperaturés and cycle times

for GPR24 were as follows: the initial denaturing stép waé dom% it 94°C for five rrﬁnutes, and a
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Thi s sanme approach can be utilized to create other "universal” G protein
vectors, and, of course, other commercially available or proprietary
vectors Lo, the artisan can be utilized - the inpor Tlbsgia is

7 .
t hat the&ggﬁﬂénce for the GPCR be upstream and in-frane F?ﬂﬁmﬁaf of the G
protein. 1. TSHR-Gsa Fusion Protein a. Stable Cell Line Production for TSHR
83 WO 01/ 77172 PCT/USO /11098 Approximately 1.2 to 1.3 x 107 HEK-293 cells
are pl atgde 80 9o RGBU dcaShiR: ?r!"rd(lt S oRleBlrs; g°@’\f3r no Bl 98 %alf%%.segml\kdl um

cont ai ni ng ten percent fet al “bovi ne serum and one percent sodi um pyruvate,

L- gl utam n tics.. Twen fou urs follow.ng platin 293
., cells th h Sﬁfaﬁ%ﬁ&r b RIngtes ?ﬁgrlgoéq‘;éggf‘@étr%%éll gag_az%se(ge?gxwheq he
12g of DNA is conbined with 60L of |ipofectam ne and 2ni of DVE Hi gh
A ucosepweb¢didrtinohshawn)s Ehepurifitderoditt was digestisiowittaK@d dod dthal (éewp Eaglad and

. the cells are washed once with nedium w thout serum The DNA,

| i pof ec Biotulg andii@ desieddLinseris oillbe idotated] padfiédaridBaRldah® (Bé On nivbdsh vebfdpl of
medi um wi t hout serum Fol | owi ng i ncubation at 37C for four to five hours,

the negdi Merispe@imirbdtiQtbnane. ﬁgﬂpoaavaaghm%g@&r}g%@ S1fAAL HISn AR dna

Twenty-four hours follow ng transfection rumis aspir agai n,

and freg 59!§ Forty-e rs,followng ..

t r ansf ec%ILe EL? %gwegtgf:ﬁ% |g as p?l{rég?ﬁ’eaxp A ]ﬁsﬁﬁﬁﬁ {}ﬁﬁ' &P e sacc%fgﬁlé%i‘ed

cont ai ni eneticin i.nal concentration of 500 g/nmL. The
t r ansf eé‘fqg’dgn% gﬁ EOWS Qe?ﬁt@@? PBﬁtl‘f%?lo%gqftq ey GirBusimelnotsin ®@5 | s
containing the 418 resi stant gene. The nediumis replaced every four to
five dageugecedetnscriade ayaibables forDei ditges elenifidatinn of edahdidateecongronnds. t ¢Sex; eat e
stabl e pools, or split for stable clonal selection. b. TSI3R(A623K) Fusi on

Pr ot ei n SEQHR. K6x 55 fironclBicakd s8quemos trid SEQWBNQ.F5N foRdRind aciti @kdquenbs). Pri ners
wer e designed for both endogenous, constitutively activated and _

20 ngg?gi)_gl_g?zg]dopﬁ_éﬂeﬁ {drbibh 8?‘3?&@-@ bya¥ %35%&' ups-E%!iler) ﬁ‘\ﬁﬁ ﬁlea@ ggduﬂh%nd )1s located
V\D- 8& ?g %%@%%%E%&Tﬁg 5898) aiu? E{gmo ac%)reségg’ 1 ﬂ%@&éhss‘?}s(?ga 84
SEQ.ID.NO.:589). With respect to GPR24, 2 amino acid residues (an equivalent of 6
nucleotides) were placed in between the endogenous (or non-endogenous) GPCR and the start
codon for the G protein Gia.. Therefore, the Gi protein is located at nucleotide 1,066 through
2,133 (see, SEQ.ID.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 is 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 baged assay, the co-transfection approach is not essential. Thus for assays
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Nucl eotides in | ower caps are included as spacers just before the
restriction sites between the endogenous TSHR and G protein. The sense and
anti-sen B/ s included the restriction sites for Xb Vv,
respective y“% was then utilized to secure the respect ?ééﬁfrgg’éﬁg?’{)r
sequences for fusion within the Gsa universal vector disclosed above,
using the follow ng protocol for each: 100ng cDNA for TSHR(A623K) was

added t OsRBRArAGTPBAIES asaP! Bb PR FubioRPreRE agirb A is GeERSE&
cense). 3 Lo TomM aNTEe oL Gk e B e Tods [is gRABEE) 804 @A Wi

TagPl usT, | &4 r i 1 an L _of ter.
. Reaot | on' TRic 4 BIPhRAL AR SERAE BRI RS oy PR pep e
initial denaturing step was done at 94C for five mnutes, and a cycle of
94C for 30 seconds; 55C for 30 seconds; 72C for two mnutes. A final
. extensi offX# s done at 72C for ten mnutes. PCR product for was run on
a 1% agBROERCYLI DHECHIRENTHUGATION OFIFNERSE: AGONIRFAAND AGENISTS USING pr oduct
was di geE?Sdﬂ;T/FM& 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 realthbwdh Bidogbiichs GIFEROMEY bl WAl £dd0RE theVRfedt ideRtiftattn bobdRMapg
transformati on and determ ned by restriction enzyne di gest; expression

usi ng Heks j ] ef.forth
nfra.  EATuas B Hverd RS Tttt il R hol ARl B i B
made avajlable for, the direct identification of didat e _conpounds._  (See,
SEQ. | D. N(™268% cpH, bepome gracerhaed. sgéfﬁ‘f z‘/ éﬁ%"’ §E6$ .kﬁﬁl%é’@ot%r ag fiseleseci d
sequence).. Location_ of non-endogenous_ version of TSHR(A623 is |located
upst r eantdVentathalse e utibzed with g nensandogenous, ¢onsiiAvaly astivated GPCR: oWhcan
2,292; see, SEQID.NO :586 and amno acid residue 1 through 764; see,

SEQ. | D. Nipters8g that SHiRaABLI3I€) proteim tseused,nintrd-asiay ectibyort appears 16 bepsubis@htiallyor
there can be spacer residues between the two. Wth respect to TSHR 24

anmi no acstabilifdl, Whefkby ar kT ctRETHigdatd-ddifO8tio ieshtdives TAR Hag dieviidneidialabsul?
nucl eoti des) were placed in between the non-endogenous GPCR and the start

cl eot des) ced in s GPCR
el oot | de B B bl e R LR BRI ey Rl g

e or edlh irety Dtiicdidhh GROR mysBE RauPin i Ao s S ifieed ot Polgvppon

Fusion Protein where the G proteinis fused to the 3 end of the GPCR of
i nt er est 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.
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GPCR Fusion Protein was anal yzed (to stabilize the GPCR whil e screening for
candi date conpounds, as shown in Exanple 6) and verified to be
constitutyygly3ctive utilizing the protocol found in ExgephRed{idds ' N
Fi gure 5, q'g—{R(‘AGZBK)-Gas: Fusi on Protein evidenced about an 87% i ncrease
in cAVP when conpared to the control vector (pCW). 2. GPR24-G a Fusion
Protein GPR24-G a Fusion Protein construct was then nmade as foll ows:
primers were Aashasess wildbe REStnaBEIRSARALE, the &m&atwﬁ{c e lﬁsémaViéfaeﬂra%w

ol | ows:

non- endogenous, constitutively activated GPR24 were as

5 - ATCTAD PTG RFG O COBe PR %E%igﬁf?%ﬂeﬁégfﬁsghfgﬁ%ﬁ% B o
ospoct | BB pEREGREr HEhoL R YeCRte Hbe et de Soeps sy i i

. sequences for fusion within the G a universal vector disclosed above,

usi ng t hollpged byitiaasipr oftcsBuler exvackinton’ Omlconig fusprpbes deentrdpgerat 28 H08 dpmdot o
separate tubes containing 2 L of each priner (sense and anti-sense), 3L of

10V dNTPB mifiites aff 4T)XTRigHrtafed, MhEsasEnsitan iduspirated dhd thé pdbea s uashdpeBaesissi on
pol ynerase (Stratagene: #600211), and 80L of water. Reaction-tenperatures

and cycl i rwgﬂ% . LRI £ t,ep was
done it %OAPE; I?ig]rilbﬁtn\%e m nu?fef%i%g%‘gédaﬂ}pé%l%g%%?‘ % fgﬁbﬁﬁwﬂﬁ%@ M% a%éty@I e
of 94C f 30 seconds; 55C for .30 seconds; 72C for tw mnutes. A final

ext ensi ohn® SYRGEAEE vl thenpe ?%’C‘fa?eérangé e Relit resyspepded By Bandme BefferygBhis iy on
a | % agarose-gel and then purified (data not shown). The purified product
was di getier Hombgénizdusingh RiipkméinBolytEomfMawihogBiindrahs-20 aewbntl berstbasitil ¢k all
inserts will be isolated, purified and |ligated into the G universal vector

at the rgsapeelis wesuspédsidng.t THIS iSiefered ThBerbla 9k tMémbEdne PRSei@s i sol at ed
followng transformation and determ ned by restriction enzyne digest;

expr essi on ushng - &’?s? acconplished follow ng the protocol set
forth infra. %m%@@?gyg%ne 9r GPR24: G - Fusion Protein was

sequenced and de. avgil able for the direct identification of candidate
conpounds. (Sggﬁowgﬁ .1%3%95%@“10& pﬁ‘?}?:lpe?@cﬁl?:tf%lo?e&ﬁél?ﬁ:énmmes will be
SEQ I D. NO.: 591 for_ am no acid_sequence). Endogenous version of GPR24 was
fused updeteuRed using: the Bradfosd dirptety Agpay (psoteiicearche diltted el dwit deSme/ml,
t hrough 1,059 (see, SEE.ID.NO :588) and am no acid residue 1 through 353
(see, SHfguokzdN@md H&2h.(-84°Ch fordatee ade; whettifd24n, pPotatalrfor awi id af &8lotse on (e
equi val ent of 6
day of the assay, frozen Membrane 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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nucl eoti des) were placed in between the endogenous (or non-endogenous) GPCR
and the start codon for the G protein Ga. Therefore, the G proteinis

| ocat ed o peheotide 1,066 through 2,133 (see, SEQID. ; at

am no aci dOresi ?ﬁe 356 through 711 (see, SEQ ID.NO. : 589;\1&¥@§§])emgﬁl led in
the art are credited wth the ability to select techniques for

constructing a GPCR Fusion Protein where the G protein is fused to the 3
end of tde, i ei gt ghyd tols sAdi e. that G

coupl ed T ecep%ng,gﬁgzg% acgeaéglé% Hg)ghgbdeigg %d6f}gh&§%a%?tﬁ€t§¥lolﬁ t\{/}werf ﬁ&%aed to
co-transfecti approach, this is n e copte f.cC based assays _and
o pr eariedras b Rt RE Hepkl Trsyoager A0Guts AT PEErS Dy REresnt Sragho i gk

t ypes of E\ss such as a GIP based. assay, the co-transfection approach

ays, C
is not &% %rf?ﬁ%wd B vrtexef gl addter five (pnuytes thrptubesTwilSos retviadSed anhthes a

. GIP based assay, the GPCR Fusion Protein approach is preferred such that,

with respedal therein GTraishgod wssmytidsor TiePRR4 tes re thERP=Ad GisirfgUs GBCTIPr 304ai n
woul d be preferred. Exanple 6 PROTOCOL: DI RECT | DENTI FI CATI ON OF | NVERSE

AGONI ST SpétttdphctdmhdtdrSat ehenglitsss. GTPyS Al t hough Endogenous GPCRs nay be
utilized for the direct identification of candidate conpounds as, e.g.,

i nverse agonigts, f)ﬂrecfﬁﬁ:ﬁﬁgéaﬁimks e not al together understood,
intra-assay variation can becone exacerbated. Preferably, then, a GPCR

Fusi on Prot eiip, asleéi[tgr?alﬂosed above, can also be utilized with a
non- endogenous, co [ ufively activated GPCR W can determ ne that when

such a prot ei,ﬁ k fed, I, ntéfta- assaé, variation agpears to be substantially
stabilized, WHE M%ﬁ%ﬁﬁ% Jhem Byrbng Betfernd emeLsPB ($igmsbeati nee 6-710H).s
has the beneficial result of allowng for a nore robust identification of
candi datfellewedbyiaderies D didytions in Binghingf Bufferdo obtain 0.2)dvl GIDP ¢final icdmoehiriticzesl on,
a GPCR Fusion Protein be used and that when utilized, the follow ng assay

pr ot ocol GDPén ehdH Wk tas D. 1 iNE GIDRY) eadRredlBE cthpridingMVe GAndRIAGScoRBIBRhA, SillthdvE &
non- endogenous, constitutively active GPCR Fusion Protein "of interest and

goni a1 S D L e G R NG0B .
a. Mat erd @l S\rembrane Protein in Binding Buffer, and 50 uL. [**S]GTPyS (0.6 nM) in Binding Buffer
(2.5 uL [3SS]GTPyS per 10ml Binding Buffer).
b. Procedure |
Candidate compounds are preferably screened using a 96-well plate format (these can be
frqzen 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 uL. GDP Buffer will be added to each well of a Wallac
Scintistrip™ (Wallac). A 5 uL pin-tool is then used to transfer 5 L of a candidate compound
-into sych_ys_/e'll_ (_i.e._,- 5 uL in tot'fll assg_y'vo'lume of -200 uL i§ a 1:40 ratio -su_;h that the final -
screening concentrétion of the candidate compound is 10uM). Agam, to avoid contamination,
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"Menbrane Scrape Buffer" is conprised of 20nM HEPES and 10nM EDTA, pH 7. 4;
"Menbrane Wash Buffer” is conprised of 20 mM HEPES and 0.1 nM EDTA, pH 7. 4;
" Bi ndi ng fers, is conprised of 20nM HEPES, 100 nM Nad , Myl 2,
pH 7. 4. WL OB U 01y 77175 PeT] USa | 12008 A nEERsHPiR MbC 2
kept on ice throughout the procedure. First, the nedia is aspirated froma
confl uent nonol ayer of cells, followed by rinse with 10m cold PBS,

f ol | owedfidrieash trassiér Mg @B pin BT SfuldEbe rifyel i@ hrdrberasies RhpteBuitery | |

be added to scrape cells; 'this is followed by transfer of cellular extract
into 50gf .80 % y%g@_( GF) t g”g f } nut es_ at
4C). Thereaf ?er), t ea%u e naﬁ%lfﬂéﬂ%@%ﬁ]@&gé ag%"?’ﬁgﬂeﬁg llag%z?aghf]élgﬁgb nded
in 30m,. ane Wash. Buffer.fol Lo y ntrifugation 0,000 rpmfor
17 et Rt gaser M7 Bnbyines SRR 8 S0 uEos T nirnd BBleir B addecdioienet el o
resuspended in Binding Buffer. This is then honogeni zed using a Brinkman
Pol yt r ofPEoh Bist semPHsing membyanes sutheyt the CHCR Fynion Protein isialso utdized)i and pre- i n
suspension). This is referred to herein as "Menbrane Protein". 2. Bradford

Pr ot ei nindsbatgd feolS- vinigtdshae rdvomtmgreratat dherephet 80 nLadfEBIGTRS O &) e

menbranes will be determ ned using the Bradford Protein Assay (protein can

be di | uBaiddOBERQUiIlbeAABEdHo cactRivelUBIGHe ARPinERREEA of 38ARer FR'60! BinGiles YEe
foll ows h ay o{ t y

when frozen, protocol for use is as . on the he assay,

and ¢ hetooho e (Fller B SRGRT, PR THhEIGE Vilfof, JRET st 510

seconds; it is noted that for multiple tpregar,ati ons, the honogeni zer shoul d
be t hor SABPAGDY PiEEREef the platssat H@%@BM PR p BENWES #i22fer dhe platesprilldheobs) .
a. Materials Binding Buffer (as per above); Bradford Dye Reagent; Bradford

Pr ot ei naspimtedavith ar &chanhellmarefb)d dmi sealed with phateé@etsu ke plaiest drel tHeh @€l on a
(Biorad, cat. no. 500-0006). b. Procedure Duplicate tubes wll be prepared,

one i nchidiabg14J0asHRIEHiAR EProdH3 70 (R Atn@abftk ittructionsP! ank". Each cont ai ned
800 L Binding Buffer. Thereafter, 10 L of Bradford Protein 89 WO 01/77172

PCT/ US01/ 11098

Example 7
PROTOCOL: CONFIRMATION ASSAY

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.
SMPO004A) is preferably utilized for confirmation of candidate compounds directly identified as
inverse 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 approximétely 10 ééconds. The r.e'sulting homogenate will be centrifuged at
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Standard (ling/m) is added to each tube, and 10 L of nenbrane Protein is
then added to just one tube (not the blank). Thereafter, 200 L of Bradford
Dye Reaggilh ¢i/$186ded to each tube, followed by vortex of R0 ber five
(5) mnutes, the tubes will be re-vortexed and the nmaterial hereln IS
transferred to cuvettes. The cuvettes are then read using a CECI L 3041
spectrophot oneter, at wavel ength 595. 3. Direct ldentification Assay a.

Mat eri al 0onsi st f f

cat o, SIS Rtk 5 miEs B £C0 g bectulfle g %?ﬁ%usﬁéndﬁ@nd. e Sopipiie o
bt 0 0 1 M@GDP);

 each wel 19k, 0 £RR6E A1 b niAg Eotpetiftdvr oY sectai. islawed a 200

L consisting of 100 L GDOP. Buffer (final concentrati on 0.1M GDP), 50L

Menbr aneceprBEEationiah 4B0AR Phe fasuidrratutes 944%p The mewfiner it can be EﬁMedl at -$9°6di ng

. Buffer (2.5 L [35S] GIPyS per 10m Binding Buffer). b. Procedure Candi date

conpoundntdruilipedf &mtieydaycol dmend ideitifigationOfrevalng, heatrembermeriellét sesewban
be frozen at -80C). Menbrane Protein (or nenbranes with expression vector

excl udi n@awbe at GRGER thupérafird rreduhehded Sn GRAREF Sbntaitig! 208V PTPEEN iLEE AbgiEf | Y

until in suspension. Protei n concentration is then determ ned using the

Br adf or dy Ocﬁ'ilg(t Aﬁ,;ﬁ control) is
t hen dil ut qum ¥lf1 % |%hd?ﬁ%%§tr?%rm()ﬁbﬁn§/ s%bégl(l: n@&ejer(lit[gg Prgﬂgs
12.5 g/well%ilE Therea%{ 100 L GDP Buffer wll be added to each well of a
val | ac PRPFLQI IS 11(e‘fﬁﬁ Iac) A5 L pin tool is then used to transfer 5 L
of a candi date corrpoun -into such well (i intgtal assay vol une
of 200 L is acAMEgtandards agd Distechon Bufer (Wmamsmgémé‘é@f Fraces dnd VB (1 Ehulol

t he candi date compound is 10M. Again, to avoid contam nation, 90 WD

01/ 7717 2oPCY/ wobAP¢teatigs Budfet)e wikkabth nrqzamd‘ end sinemtaiiee ractadhnceh evithd thee
rinsed in three reservoirs conprising water (1X), ethanol (1X) and water

(2X) - examsgactivietlyiigktsibiotisd Asas Bakien will 68 prdparddofadsh dbt Sire arld EbhPaiRdHd
dried with paper and klm/vlpes Thereafter, 50 L of Menbrane Protein is

Eﬂglegnt Protelin 1Is af)so ut Iﬂ?ﬂlt‘lgﬂ M&hgar%gﬂﬂﬁ??hgéiﬁgrgl)at e@gg’ g%@ﬁ%%&‘%ﬁ
BuTTer qﬁ%@%ﬁ@%@%@?ﬂ“ﬁﬁ bl?%?# BRERTBM AT etk A Bl b veo,

60 m nutes at . o ene
s’toregl on ice until utihized.

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-pl Membrane Protein (30pg/well) and 50ul of Assay Buffer.
This mixture is then incubated for 30 minutes at room temperature, with gentle shaking.

Following the incubation, 100ul 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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roomtenperature (again, in this exanple, plates were covered with foil).
The assay is then stopped by spinning of the plates at 4000 RPM for 15

m nutes @odrfza7oThe plates will then be aspirated with ap-fchaNns

mani fol d and sealed with plate covers. The plates are then read on a

Wal | acc 1450 using setting "Prot. #37" (per manufacturer instructions).
Exanpl e 7 PROTOCOL: CONFI RVATI ON ASSAY Usi ng an i ndependent assay approach
to provide copfeiibiBick R i i L f4 Aandida n S set
forth above, ?{e IS plrsg?lél(r):c)ga)r%ag‘fqp?oﬁlon II‘IT%%C} g%ka{:g?agélﬁhé% lcoiée?(qﬁlglijﬁ g%gjé'.
In this y firoRti ay.LS a.cycl.ase-based assay. A
modi 1 o Erenzafol BRNEEPRS ) IF el BrFEA i g2 g Rl PR PERFO0EE R
SMPO04A) 45 .| rei,erabié uiﬁi{)/jezed for confirmation of candi date conpounds

di rect | y!19 QR i ieacllet Will\be resuspegdad o 20 amM HESRSsand 0.4 mdh Fdageiiols,

‘constitutively activated GPCR in accordance wth the follow ng protocol.

Tr ansf echosgpgsaized faxi 10)seq using Polygor Hompgenizei (Brinkiman) kir3060 diay anddntrifuged at
transfection. Menbranes are prepared by honogeni zati on of suspended cells

in buf f e49,008nk aj foir 1§ RMMh¢ERASiellpHvill Be astdsptRadd MY M VRIS M 80 iVt | S
performed on ice using a Brinkman PolytronTM for approximately 10 seconds.

The res { i%ddl 46

PCT/ USol 1 TT008 48 000 Espin 5t RE s Bk PoLASH nifposctlzcl il Srs000mp ¢

t hen resuspe i f LOLAY -y 20mVI HEPES 7.4 0,1 m\V EDTA,

ggrm_gen![ zeg ?%?%E%%ggggé{ﬁéﬁgﬁﬁg%gﬁg?%%eggﬁﬁ’?t atgfhg?t%{;i&é‘g,vgg??? 1§ *Por
m nut e : e .resulti an be store -

util i zed‘?”akﬁfa{e}ﬁe A5y B‘f"&‘?fi &@6‘5}& Ig@%‘%f PP‘E 4P M MefkseRintd) whbaruses tediute

pellet is slowmy thawed at roomtenperature, resuspended in buffer

cont ai niReMbIEAtH, HERete] iprerse. agonists andienvagdnGitoand they resbptors fehduplengusoligind

concentration of 0.60ng/mM (the resuspended nenbranes are placed on ice

unti | us(ejed toAbBnsheansmcif bintind)e Fael ey BsticbratioBOWIT EdtsRBof2 nM oPfritfafeacer
[ 1251 cAMP (100 I)] to 11 m Detection Buffer) wll be prepared and

mai nt ai ﬁﬁ%rb&a@ﬁi&@éﬂtﬁ&ﬁ%oﬂsﬁ, BOPQﬁaerﬂmﬁiéflﬁl&tshhr(%ﬁaﬁriéiﬁ@ﬁm%H‘%eb%@mdﬁ@g@é of 1

Buffer will be prepare resh for screening and contal ne

el T T SRS
Buf f er can be

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-pendinig and related

pateint applications, unless otherwise indicated, are fully incorporated herein .by. reference.
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stored on ice until utilized. Candi date conmpounds identified as per above
(if frozen, thawed at roomtenperature) wll then be added, preferably, to
96-wel | RlgheMei!s (3 I/well; 12Mfinal assay concentrabiorkor/i88et her
with 40-1 ?@n%rane Protein (30g/well) and 501 of Assay Bu?Fer. Th?g

m xture is then incubated for 30 mnutes at roomtenperature, with gentle
shaki ng. Followi ng the incubation, 100l of Detection Buffer is added to

each wel ModfftatiowemdRytendite @k HRAosRNnvenAdnd WAt 8e withateSpatewidran &t ed
in a Willac McroBetaTM pl ate reader using "Prot. #31" (‘as per

manuf act y- ' L L TI ON ASSAY 92 WO
01/ 77172%%%%%‘50@%%8%?\%1 r gﬁés‘%v(ﬁ CMS%%%%%E% ransfected
Hek- 293 cell s ee Exa e by .honogeni zation.in 20 nM HEPES and 10 niM
EOTA g 7 4 AMESTA TGRS BO0 1 Hpiebia  Goss I Higain, B twbaisd o be
resuspended i.n 20 mM HEPES and 0.1 nM EDTA, pH 7.4, honpgeni zed for 10 sec
usi ng PoRjlizaBen fos betethe srdogemmus ardraen-endogsme knowm SRERseit 19 esh geafersad that
49,000 x g for 15 min. The final pellet will be resuspended in 20 mMV HEPES
and 10 nthe Wegtor Autiliped Be HCMGnDTeniveetdr fwas dePosited with tig RaleyitaroBypo Cdtard zer
(Brinkman) at 5000 rpm Ligand-based confirnmati on assays wll be perforned
in tripl C@Hécﬁoﬁ@@l‘d}%'dﬁ@(ﬁo‘tbdﬂ 1861998e{10801 BhRersithBIAY., Mshhghs, (20 20M gFisS
and 10 MM Mg 2, pH 7.4) will be used to dilute nenbranes, tritiated
i nverse i . . i tpr kA

_BeAY s #RABLIRAON Hhe giﬂﬁgse.gpﬁenf;fﬁ)? (B HeRIARAP RS IS he

(used t i ne non-specl assay concen ns w

consist pf InMgf..tritiated. inverse a i st ,and/ or oni,st, 50 r.ane
broter n PR aistP kPR op B it SO BHR PRoeTE, ARE SN A R B oy
assay will be incubated for 1 hr at 37 C,. while inverse agonist assays are
i ncubat e {6 and defermned o bet dhp dT4iG has assigred\the {gliowingedappsibrunbsy to REMIV:
filtration onto Wallac Filtermat Type B with ice cold binding buffer using
Skat ron AdXC #0398kt er. The radioactivity will be determined in a Wall ac
1205 BetaPl ate counter. Again, this approach is used nerely to understand
the inpact of the directly identified candidate conmpound on |igand

bi nding. As those in the art will appreciate, it is possible that the
directly identified candi date conpounds may be all osteric nodul at ors,

(i.e., conpounds that affect the functional activity of the receptor but
whi ch do not inhibit the endogenous |igand from
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binding to the receptor. Allosteric nodul ators include inverse agonists,
partial agonists and agonists. References cited throughout this patent
docunent 4 j ng co-pending and related patent applicg}d ess
ot herw sgv(? %J{*ggit ed, are fully incorporated herein by ref 2?3@?2’.“"‘@43 WO
01/ 77172 PCT/USO /11098 Modifications and extension of the disclosed
inventions that are within the purview of the skilled artisan are
enconpassed wit hin the above disclos%%§g3§$ the clains that follow

Al t hough a variety of expression vect e available to those in the art,
for purpgég .oI. utilization for both the endogenous and non- endogenous
known GPCRE' SN Kpst preferred that the vector utilized be pCW. This
vector was deposited with the American Type Culture Collection (ATCC) on
Cct ober 131 15983‘2?‘1‘@)%1(111@%1)0 estifyyngst nen-endugeneis Kompownd@sld Oorap@md hiShyg
under the provisions of the Budapest Treaty for the International

Recogni ti on odn adiwity Belpaed fromf thé/Emup consistingro: ihoersé Honity, paskel dlgomatseaid
Procedure. The DNA was tested by the ATCC and determ ned to be. The ATCC

has assi gned pdigalfl QlohRW, N deRASInHoFUABRE "cohQitRENA actVh -
01/ 77172 PCT/%SOl/%ogs & CARANHOBUHORE TcohQiritily aciVhied Terlis b amdom6

directly identi.fyi 2 o a conpound,_havi n an
activity sel drwoi-prsied REaTG: SRS GoRERE YR JPEoN dmaah
agoni sts, and. am%;al agoni sts,. t@?a non- endogenous, constitutively
activated ver S8yl K5@idth ComPIing e SRSl ed receptor, said receptor
conprising a transmenbrane-6 region and an intracellul ar region,
conprising the $Peps selectinga nureadogsnguaversian efiasaemoGE CRerayingranainino kaidwn
GPCR having an am no acid sequence selected fromthe group consisting of
SEQ I D. NO. : 425; SEQskqeNG: selted MREQtheRroud. coafiStingSFIBQIINNO. 424;;

SEQ I D. NO : 433; SEQ ID. NO:435;, SEQ ID.NQO :437; SEQ ID.NO :4309;
SEQ I D. NO. : 441;  SEQSHQ).NONGI437, ﬁ&%@.@r@!@z%@@rﬁﬁ@ah&%’a@z%ka:433;
SEQ I D.NO.: 449; SEQ ID.NO :451; SEQ ID. NO :453; SEQ I D. NO 455;

SEQ I D. NO. : 457; SEQ.ID.NO.:435; SEQ.ID.NO.:437; SEQ.ID.NO.:439; SEQ.ID.NQ.:441;

SEQ.ID.NO.:443; SEQ.ID.NO.:445; SEQ.ID.NO.:447; SEQID 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;

-~ -~ SEQID.NO.371; SEQID.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.: 459; SEQ I D.NO :461; SEQ ID. NO :463; SEQ ID. NO. : 465;
SEQ I D. NO. : 467: SEQ I D. NO. : 469: 258’!8‘%‘33%; ggngﬁ%@
SEQ | D. EQ I D. NQ. : 477 1 D. NO. : 479
SE8 b N2 61574571725 8 ID.NO. - 485. SEQ I D, NO.: 487 SEQ ID. NO <489 1%
SEQ ID.NO.: 491: SEQ ID.NO : 493; SEQ ID.NO : 495: SEQ I D. NO : 497
SEQ I D. NO. : 499: SEQ I D.NO.:501: SEQ I D. NO.:503: SEQ ID.NO : 505
SEQ I D. NO. : 507: SEQ | :
35310 N0 . 355 SEQ %@3@@?@%@?@5@8“?&@@%@@@ NO.:521;
SEQ I D. NO. : 371: SE
SE8 | D. NO. : 387" SE8 %‘i@ }@%23%@%8523’1@&35%‘5 é%ogEé%g NOgRM0
01/ 77172 PCT/ USO1/11098 SEQ ID.NO.:515: SEQ ID. NO :517; SEQ I D. NO. : 519;
SEQ ID.NO. : 521: SEQSHQ-FONG5:531; SHID HS33 5980 IBRNG 1 13 SNEEQIDNO.:537;
SEQ ID.NO.: 529 SEQ ID.NO :531: SEQ ID.NO.:533; SEQ I D.NO.: 535
SEQ I D. NO. : 537: SEQSRQ) NING5399, MHDJDIGNGA:[5SEQ.IBE@.I:5A3E\SEQ5293$IO.:545;
SEQ I D. NO. : 545: . SEQ I D. NO. : 547; SEQ I D. NO. : 549; SEQ I D. NO. : 551;

- SEQ I D.NO. :553;  SEQSHQ.NNGRS37; ﬂgun@m@@s_@e Iﬁ&@LﬁlN@EQ@%ﬂo :553;
SEQ ID.NO : 561: SEQ AT 563;" SE 565 SEQ I D. NO. ;
SEQ I D. NO. : 569: SEQ
558. ID.NO. : 577 SEQS:E% ﬂNg\KgééS %Egﬂ?ﬁ’cﬁ%”s%%@ I@E@ %QRSEQ%?JO 61
SEQ I D. NO. : 407: SEQ Q, .- D1 s
SE8 ID. NQ. : 423 SEQ%LEB2 ﬁchg%?’ M%@%@E\% 1%7'\?59%%‘3@@% hat

t he sel ected non-endagenous. GPCR o (a) constitutively active; (c)
contacting a non-end H’&Méﬁk&%@@ érﬁEQAIPIN@hﬂ%SEQéﬁd‘é@eﬁﬁus
constitutively activated GPCR of step of (b); and (d) determ ning, by

measur ement of the c@ﬂﬁﬁbﬂhlﬂ@aﬂﬂﬁ;&i@.ﬂaﬁ\l&%_ﬂ; SEQIBAN®403; SEQEDNOQ. 447t her
sai d non- endogenous conpound havi ng i nverse agonist activity as an inverse
agoni st or agoni st agBEQID.NG.31&EEQINNG. 419, SE)IDNG LAVOSEQID bR 3( b) -
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) 1s an amino acid

sequence havmg the sequence of SEQ.ID NO 427
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2. 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 :425. 3. The nethod

of cl ai mylg yese N the non-endogenous GPCR of step-(b) is ] cid.-.-
. sequence hal\‘/\fl?ng t he sequence of SEQ I D. NO :427 96 WO 01/ 79?’5}@5@/{]993‘3‘

PCT/ USO01/ 11098 4. The net hod of claim 1 wherein the non-endogenous GPCR of
step (b) is an am no acid sequence having the sequence of SEQ I D. NO. : 429.

5. The met hod ' r : - e of.step (b) is an
i o aci d s SRRt phétel i R RREEHAR R St & Sharbinhaciina
of claim 1l wherein the ngn-endogen of step (b) is an amno acid
. sequence havi??&u?nr?gﬁ“?gﬂgglﬁacs&q‘b@g%%%ﬁ%m'@g: 7. The method of claim1
wher ei n t he non-endogenous GPCR of step (t?p is an am no acid sequence
havi ng t he dsefiemetogof skan | 1pvhgsin Alxsnomgendpeenows (RER of stert @) in dn ahimoaicid t he
non- endogenous GPCR of step (b) is an amno acid sequence having the

‘ sequence of SE@uérDekiaving 8 sequenthef SEQADNO®L43dl ai m 1 wherein the
non- endogenous GPCR of step (b) is an am no acid sequence having the

sequence 06. SER MBIHNDor 48 110herdiiehemP@Ropénctl EPORLoPIGS &{;)1% %H%njfnﬁ acid

non- endogenous GPCR of step (b) is an amno acid sequence havin e

sequence of SSFCQH&BB'H%ihg;ﬂeepse%(%fincggpsﬁﬁﬁﬂ%gﬁcl aim1l wherein the

non- endogenous "GPCR IS antam no acid sequence having the
sequence o L 1 D.NO. :.443. .12 The, net hod, of clajm1l1 wherein the . )
non- endogezoi%&lggfofﬂ% 1gherein %nod‘ﬁ?‘%l&g%{’&“ﬂﬂp ?&ﬁ%ﬁ%@éﬁﬁ‘h@n@ﬁé‘md
sequence of SEQ ID.NO :445. 13. The nethod of claim1l wherein the
non- endogenouiSaemeR haying thesequppce of $HQARING 438 d  sequence having the
sequence of SEQ ID.NO :447. 14. The nethod of claim 1l wherein the
non- endogeBouthagrefhodiof stagp 1(Maheréis thamanremioganiug GPERIoRNEL(b) tvingninb &cid
sequence of SEQ ID.NO :449. 97 WO 01/77172 PCT/US01/ 11098 15. The net hod of
cl ai m 1 wher edequérice having erdegenosist SREO{0.s439p (b) is an anino acid
9. 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.:439.
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-endogehous 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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sequence having the sequence of SEQ ID.NO :451. 16. The nethod of claim1l
wherei n the non-endogenous GPCR of step (b) is an amno acid sequence
havi ng t ey §esiyence of SEQ ID.NO :453. 17. The nethod of glai 1OGer ein
t he non- endogenous GPCR of step (b) is an am no acid sequlejﬁ/lggbﬁawkﬁg t he
sequence of SEQ I D.NO :455. 18. The nethod of claim1l wherein the

non- endogenous GPCR of step (b) is an amno acid sequence having the

sequence ofs SR : f cl @b, 1 wherein the. :
non- endogeno &5} &&&%f ési%pl %ﬁ'}er%gﬁlg nrﬁ%g %ﬁg%}%é%?sﬁ Q%C?lg\é\éég ég)hla\ﬂl A acid
sequence of SEOQ | D NO.:459. 20. T qf claim1 wherein the

non- endogeno&gc?ﬁgfﬁizﬁ%?ngst?‘gﬁeﬂuﬁ?cei%gggﬁﬂﬁﬂ)oﬂgki d sequence having the
sequence of SEQ ID. NO :461. 21. The nethod of claim1l wherein the

non- endogehdudeaprtrodef deiap! whrreinthg moarendegeneisdGPER gf etep €b)iawn raindiacid
sequence of SEQ ID.NO :463. 22. The nethod of claim1l wherein the

non- endogenoysqueRGrhayingthe pequbicei of SEQ.BMNO45%i d sequence having the
sequence of SEQ I D. NO :465. 23. The nethod of claim1l wherein the

non- endogeti TheGRAD DS Abih 1 Hhereil@e HBhRAGo Ao @POR b WRE 18 i8 ah Bfhing acid
non- endogenous GPCR of step (b) is an amno acid sequence "havi ng t%e

sequence of JEQhLY %g@gse%E?CCMEw.:Q§S claim1 wherein the
ste

non- endogenous GPCR o p is anamno acid sequence having the

sequence o . 1D NO. - 471. . 26. The nmethod of claim 1l wherein the, .
non- endoge{ngd ﬁglgﬁ?@??'\dg?f é?'g’pl P&‘fref%&‘ﬁﬁoﬁ’ﬁp Qgeg%qsoiﬂ’ Gl &lse &b)ingn Aginacid
sequence of SEQ ID.NO, :473. 98 WO 01/ 77172 PCT/US01/ 11098 27. The net hod of

clai m 1 wher EPeRerhave tBe srayerrs S SERIR HP-48%p (b) is an anino acid
sequence havi ng the sequence of SEQ ID. NO. :475. 28. The nethod of claim1l
wher ei n t hi. ddenestidoheidin GROReof ths mep-efdgensusaBPERiofi step ¢h)ds as ammiieNsed
havi ng the sequence of SEQ ID.NQO. :477. 29. The nmethod of claim 1l wherein
t he .non- endogeqnetice Kialg thé safueice(0TSEQBIIANO24%5910 aci d sequence having the

sequence of SEQ ID.NO :479. 30. The nethod of claim1l wherein the
non- endogery Yyt e G Pt 4ikP1 (Nlﬂére-h?th@ﬂoﬁ—%&&eﬁ&js%PCR 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.:469.
25. The method of claim 1 wherein the non-endogenous GPCR of step (b) is an amino acid
sequence having the sequence of SEQ.JD.NO.:471.

26.The r_net_h_od of claim I wherein the non-endogenous GPCR of step (b) is an amino acid

sequence having the sequenée of SEQ.ID.NO.:473.
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sequence having the sequence of SEQ ID.NO :481. 31. The nethod of claim1l
wherei n the non-endogenous GPCR of step (b) is an amno acid sequence
havi ng t heo gpayence of SEQ ID. NO :483. 32. The nethod of glai rein
t he non- endogenous GPCR of step (b) is an am no acid sequgﬁ)éjgbﬁ[a]w ng the
sequence of SEQ I D.NO :485. 33. The nethod of claim1l wherein the

non- endogenous GPCR of step (b) is an amno acid sequence having the

sequence oh7SEQ Ilngfl.gls@of%%é% lf\ﬁlgergiﬂ‘?hérﬁw%ogéno BPERLoM &) % dheni

1S dn i
non- endogenous GPCR of s S an anmnoCacrd " sequende ARAhYREcd

sequence of SEO | D.NO. 489. 35  Th of .claim1l wherein the

non- endogenoussegwﬁlﬁ%mgﬁ%seﬂ‘be)m‘? gf%ﬁﬂaiﬁﬁﬂ%‘{géu d sequence having the
sequence of SEQ ID.NO. :491. 36. The method of claim1 wherein the

non- endogenrulhiapeod of slgp 1wherein thgnamgndesenons GPEBefetrpe(bh iamaminh excid
sequence of SEQ I D.NO :493. 37. The nethod of claim1l wherein the

non- endogenoussq@RCRbaing thepedience of SEQADINM:49Gi d sequence having the
sequence of SEQ ID.NO :495. - 99 WO 01/77172 PCT/ US01/ 11098 38. The net hod

of clai m 12ehEheinbthol &f BRIn @ndiegen thsndPeioinoss GPCROT dtdp @2 iP8H RRIn® el
sequence having the sequence of SEQ ID.NO :497. 39. The nethod of claim1l

wherein the ngéqn@ﬂ&gggﬁﬂgg%Slg%ggc(gga%%@@%_g\%_ﬁ?g an am no acid sequence

havi ng t he sequence o NO. : e nmethod of claim1l wherein

t he non-en ous.. GR f st D). IS an am no agi uence havjng the
sequence oT% 8‘S #%%%?ggfﬁﬁgen%ﬂéh%?% OBFrous ?ﬁ’ﬁ?ﬁof\fﬁ%}@s i FhEMNo acl
non- endogenous GPCR_of, step (b) is_an amno acid sequence having the
sequence of SEErISEheying g sequencerpeSERIANO-#81c| ai m 1 wherein t he

non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence oB1SHG methnbof sén 14gherdih ¢heminhaddogdnons GPARlofvdter @) is 4nh@mino acid
non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence of SeQudride Navink thé sequbncd BESE@IDOMD.ofg3cl ai m 1 wherein the

non- endogenous GPCR of step (b) is an am no acid sequence having the

sequence 082 SFKd MBHNPor 3fhim 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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45. 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 :509. 46. The nethod
of clai myloyhehel n the non-endogenous GPCR of step (b) is Mgesci d
sequence having the sequence of SEQ ID.NO :351. 47. The n%?ﬂ/gg é#] % aim1l
wherei n the non-endogenous GPCR of step (b) is an amno acid sequence

havi ng the sequence of SEQ ID. NO. :355. 48. The nethod of claim 1l wherein

th i . . . . th
et oP SRR ffl by P30t S TGRS B
of claim rein n- endoge ste is an am no aci
sequence havF%%I%P%eeﬁ%@ﬁgﬁé%ﬂ“S?&éWr194_%71. 58. The nethod of claim1l
wherein the - endoge gus GPCR of step (b) is an amno acid sequence

n

havi ng t he’% ﬁem@ 9 | mheroin thg nonwndogppeusfaP GR @f sfep €k #n rmihe peiln
t he non-endogenous GPCR of step (b) is an amno acid sequence having the
sequence of SEENe nEing3he sequence T SERINNE.:499.cl ai m 1 wherein the

non- endogenous GPCR of step (b) is an am no acid sequence having the

sequence of0. SEQmidMAIDS Qdim 1 SBerefhthe MBhleadbgeho! GPOR b wp () 18 ah Rghino acid
non- endogenous GPCR of step (b) is an amno acid sequence having the

sequence of %@eﬁ@%g&ﬁgseq?%?ceﬂf%Ew.:%l.c| aim1 wherein the

non- endogenous” GPCR of ‘step is an amno acid sequence having the
sequence o ' . ~ane method of clalim 1 wherein the. .
non- endogeinlc') ﬁgéﬁg}é}g?f ‘%ﬁ%‘pl ?"g‘fref%%gﬁogﬁpﬂ%eﬂﬁsﬁ @86\3%8 ég)rfé\?f‘ AR, acid
sequence of SE(% | D..NO, :gi;g?. 56. The nethod of claim1 wherein the
non- endogenotd¥d gymedthe sequgyeeiof SEQ-EMNRs8ti d  sequence having the
sequence of SEQ ID.NO. :391. 57. The nethod of claim1 wherein the
non- endogefodde aripds! daiapl wbpreinsthg monsendagencusdPGR of step €b)hiawn mmindacid
sequence of SEQ ID.NO :511. 58. The nethod of claim1l wherein the
non- endogenossqueehayingsthe gequbncei of SEQ.ENNOC5081 d  sequence having the
sequence of SEQ ID.NO :513. 59. The nethod of claim1 wherein the
non- endogeq30 The GRARDSL GHAifP1 Whkrelrbthe hoARhdseAGIsIGPCR 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 amino 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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sequence having the sequence of SEQ ID. NO :515. 101 WD 01/77172

PCT/ US01/ 11098 60. The nethod of claim 1 wherein the non-endogenous GPCR
of step oi/8nn® anmno acid sequence having the sequencgqp

SEQ ID.NO.:517. 61. The method of claim 1l wherein the non-gn S%Iélr{gﬁss GPCR
of step (b) -is an am no acid sequence having the sequence of

SEQ ID. NO. : 519. 62. The nethod of claim 1l wherein the non-endogenous GPCR

of step (b)gi-s..aN i NP .aci sequence haying th equence, of ) )
SEQ I D. NO. ):‘%2"%.6 thegfiod aEcian | st e gomendogstious &éﬂé’tflﬁ@ﬁ-(l%la@g@ﬁum agibCR
of step (b) is an amno acid sequence having the sequence of

SEQ | D. NO. : 5589uepge hasipg Wﬁf'?ﬂ}ﬁnﬁ‘)f(ﬁ%-m-h}%gkei n the non-endogenous GPCR
of step (bg is an am no acid sequence having the sequence of

SEQ | D. NO. 2 Jthe igghodrogclaipt hodendn theaiomehdagerows GPER @I Btep-(b)id ag @RS adHPCR
of step (b) is an am no acid sequence having the sequence of

SEQ | D. NO. : 53Zquefife hahiiez e teypen@fof§EG 1D AoMI67.€i n the non- endogenous GPCR
of step (b) is an am no acid sequence having the sequence of

SEQ | D. NO. 55 2%e tRcdthod bRt g%eféfm e HoMehd g&fﬁLQPéﬁ%f @f%g' )21? WeAUS TR

of step (b) is an am no aci sequence havi sequen

SEQ ID.NO :5 8...The met hod of ' Werein the non-endogenous GPCR
of step (b) i:‘é‘i’rquél3 c%lﬁqthggﬁ%ﬂueg%: glﬁgﬁé@l\ﬁg{t he sequence of :

SEQ I D. NO. . 533. 69, The method of claim 1l wherein the non-endogenous GPCR
of step (b)2-idemethed ng% b Whersin, s @enadagsgousePCR @f siep db)os an amino acid
SEQ I D. NO. : 535. 70. The nmethod of claim 1 wherein the non-endogenous GPCR
of step (b) isequencelpdving the sefuencespf SEECEIDNNOL:ATS.t he sequence of

SEQ I D. NO. : 537. 102 WO 01/ 77172 PCT/US01/11098 71. The nethod of claim1

wher ei n t hiS. The msthiapendait GRGRef the heR-chdgehSusAHPERIOTSteB ¢h)ds aft BHE5Ed
havi ng the sequence of SEQ ID.NO :539. 72. The nethod of cl'aim 1l wherein

t he non- endogenRHse E5R @t s&hue ' ;@10 acid sequence having the
sequence of SEQ I D. Nov.g}:%&41.sgcfu &e@BE@HﬁN&%Q

54. 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.: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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73. The nmethod of claim1 wherein the non-endogenous GPCR of step (b) is an
am no acid sequence having the sequence of SEQ ID. NO :543. 74. The net hod

of cl ai myjy yfe4si N the non-endogenous GPCR of step (b) is i NR..aci d
sequence having the sequence of SEQ ID. NO :545. 75. The rrlr)s /gs'w(/)‘?g)cs?ai m 1

wherei n the non-endogenous GPCR of step (b) is an amno acid sequence
havi ng the sequence of SEQ ID.NQO. :547. 76. The nethod of claim 1l wherein

t he non-en : i ' j ce havi ng .t he
sequence og@g%%qﬁ%m%%%n §§@f.%réﬁ§ }eherre ¢ %% 88%%18'% §?§g1°t%ﬁe§;t§?ﬁ yfguno Heid
non- endogenous GPCR of. step (b) is 100 id sequence having the
sequence of SEBES R .%g’f.seéf%‘:eﬂfesaﬁg%m-ésgcl aim 1 wherein the
non-endogegous GPCR of step (b) is an amno acid sequence having the
sequence of1-SEhe meshaghof glgim 1 pdierem thernontepdogsnowy GPER0f\skapr(b) is anreenino acid
non- endogenous GPCR of 'step (b) is an am no acid sequence having the

sequence of SEQeEnte NFInSHS.se@@ncedfSHEIMDIOD.519.cl ai m 1 wherein the
non- endogenous GPCR of step (b) is an am no acid sequence having the

sequence 062.9HR h&hdlDof Biaifa 18herell eheRinlboRho6d GPOR IS (B) B dnNnino acid
non- endogenous GPCR of step b is step (b) is an am no acid sequence %aw ng

t he sequence s@&ueﬁgé&ni%%\@e:sﬁ(gﬁncel&?s No/-6372 PCT/USQ /11098 82. The
! He 1D.NO.:

met hod of claim1l where non- endogenous CR of step (b) is an am no
acid sequ havi n e. s ence .of SEQ.ID. NO ; . 83. The met hod of
laim 1 whoreths b8 o Ogiet S HIRRTE lmengpo@al GBS of ik Ghiod amneiacid
sequence havi n& t he sequg}gce of SEQ ID.NQO :563. 84. The nethod of claiml
wher ei n the rEAEREBYERD RS sepiepcett SHQRPNO):528. an anino acid sequence
having the sequence of SEQ ID. NO :565. 85. The nethod of claim1 wherein
t he non- en%g’ﬂt@dﬂ@th@@ﬁcleﬁn $ tvdpsreimn Jhei ronandegenows GECH ofsepubizemhaihegeitihe
sequence of SEQ ID.NQO :567. 86. The nethod of claim1l wherein the
non- endogenousqietEhofing thepedudhcd & SHQ BINDR:585i d  sequence having the
sequence of SEQ ID.NO :569. 87. The nethod of claim1 wherein the
non- endogegs Uehe@i&tio@bf bR 1 (hhlerdis? Ao BnASeAGh{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 meéthod 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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sequence having the sequence of SEQ ID.NO :571. 88. The nethod of claim1l
wherei n the non-endogenous GPCR of step (b) is an amno acid sequence
havi ng tReo gpsysence of SEQ I D.NO :573. 89. The met hod of gh@j@,ﬁ“ rein
t he non- endogenous GPCR of step (b) is an amino acid sequence having the
sequence of SEQ ID.NO :575. 90. The nethod of claim1l wherein the

non- endogenous GPCR of step (b) is an amno acid sequence having the

sequence : B 7 | | @ rein . the. .
mon- endogencus G oy Qfify | Hherehlfie Koh dlbeRhols S CR brUAE (6] 8 sh Ao, g
sequence of SEQ | D.NO.: 3@5. 92. Tré}% net lﬁ%& _g%%cl aim1 wherein the

non- endogenod&l PO FeqUfyoo;of SER- o #&ci d sequence having the
sequence of SEQ I D. NO ;399. 104 WO 01/77172 PCT/US01/11098 93. The net hod
of cl ai m 17aideansthadiel dlym bndsinibe sompaipgsnoust GPCRISS step (b)is aniaminaadid
sequence having the sequence of SEQ ID. NO :403. 94. The nethod of claim1l
wher ei n t he sequescloyyangihs scgROReaff SEQEID.ND):54k an amino acid sequence
havi ng the sequence of SEQ ID.NO :407. 95. The nmethod of claim 1l wherein

t he non- enthgeiaughddPeR18in 5 Wdbreilhe nSnaAdch6\d GBCH of SRAYBY'S @n havhd acill he
sequence of SEQ ID.NO :411. 96. The nethod of claim1l wherein the

non- endogenoys ﬁ%%%@@ecgl?ﬂcei g@?e%tﬂ}ggog id sequence having the

sequence of SEQ I D. NO :415. ‘claim1 wherein the

non- endog GP f.Ste b) is.an am no aci ence, havi ng .t he .
sequence g‘?épgéél?ege%&f ‘ii‘g{)l g”gl?ere’lpn@e ﬁBPﬁB@O%FO‘bSE‘ﬁ?(ﬁﬁ%%\ﬁ%B 1§ 2pguno acid
non- endogenous GPCR of step (b) is _an amino acid sequence having the
sequence of SERYeNes hgyingthe seqygnced SEQMMWIR-8#5.cl ai m 1 wherein the

non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence of5. Shemathodrf dzig 1 whereinrte norichdegenduscGRCR of stehdb)eis mntafméno acid
non- endogenous GPCR of step (b) is an amno acid sequence having the
sequence of S&faehé: NEIndBa seqliedce ofISEQMEI.NOGs#f. claim 1 further conprising
the foll owi ng step: assessing, by using an endogenous |igand based assay,

the i mpact7@frheRfethéof 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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endogenous conmpound 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 (ajyybiAsai d known GPCR 102. The nethod of claim }Q;,UW{]%,;n sai d
non- endogenous conpound is an allosteric nodul ator of said known GPCR. 105

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.

9s5.

96.

91.

98.
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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.:58]1.

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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