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GPCRs share_a,. Ct re tors have seven
sequences oParB t mg{s%}m{%&’ %ﬁ%}aﬁ@ca\%l@l %ﬁugma ‘i&' S that form seven al pha

hel i ces, each of which spans the nenbrane (each span is identified by
nunber, i.e., 30 transnenabra7ne-1 (TM 1), transnebrane-2 (TM 2), etc.).
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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 100,006 genes within the human

20 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

25  approximately 20 of the 100 known GPCRs, approximately 60% of all prescription
pharmaceuticals have been developed.

GPCRs share a common structural motif All these receptors have seven
sequences of between 22 to 24 hydrophobic amino acids that form seven alpha helices,
each of which spans the membrane (each span is identified by number, ie,

30 transmembrane-1 (TM-1), transmebrane-2 (TM-2), etc.). The transmembrane helices
are joined by strands of amino acids between transmembrane-2 and transmembrane-3,
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The 1 ansEGr AN 1o} b in8AEARS, bl 5 Eirle P Sl R 725 O

between 5 trans transhe rane-2, transnenbrane-3 and

or i nt v acabF gttt o (RAARMRROHAE e e Bl WeABRF (ERNES Bl B0 " O 0T

side,” o ese are referred to as

“intracel lular” l,on 2 5,2 3 1pal,C; dayl o : spagtively).
The "car boxfx{l'*tc‘ej(’l'l‘(a%l tlggf#gm}'s 2oPlﬂit ée@r('g%;’eggozsaﬁ é%std?)hgﬁ?géulvﬁl?face | ul ar
space within the cell, and t e"g'. ’ %N her ' of epdeis&Pt of lies
in the 10 W%%F’I‘eultgﬁc%pgrce ot 0{1}%3 of fhe ce‘%FI. Onerar 1y "when an
endogenous |igand binds with the rege f a
"acti vat onﬁ"‘g?‘e'{qq’fémfgfﬁ%nmsﬁmﬁ%?g’ ?@8@%@%@4@%@ con %'ﬁ’rr%[dl on of the
intracellular region_that allqws for oupl.in bet t he inatracel lul ar
regi on and BFSP ‘3’&"'@?1“& @%‘Tﬂsb@@\ ° Sepp aé“%\égﬁ&fe%%l’ ?fe}he at GPCRs
it er ot i PR G iR a2 RO L TG 2B I S onces
Co are G pPerERAEalih PPN LETHRS Bobe TBHAE BT PN | vat d

p ied. - iv
GPCR coupling wth the G -protejn. bgg a signal Lng cascade.process
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transduction ultimately results in 20 cellular activation or cellular
i nhi bi t 1®n. eytacellylar spaesmptsiqeplthecelt | C 3 | oop as well as the carboxy

term nus of the receptor interact with e .G protein. Under physiol ogical
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signaling 25 transducti on pathway to produce a bi ol ogi cal r?sloopée.
Changi ng t heegiondkayallaws for coupling b een the intracellular region and an mtracellular “G-

protein.” It has been reported that GPCRs are “promiscuous” with respect to G proteins,

15 ie, that a GPCR can interact with more than one G protein. See, Kenakin, T., 43 Life

Sciences 1095 (1 988). 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 ultimately results in

20 cellular activation or cellular inhibition. It is thought that the IC-3 loop as well as the
carboxy terminus of the receptor interact with the G protein.

Under physiological conditions, GPCRs exist in the cell membrane in

equilibrium between two different conformations: an “inactive” state and an “active”

state. A receptor in an inactive state is unable to.link to the intracellular signaling

25 transduction pathway to produce a biological response. Changing the receptor
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to the transduction pathway (via the G protein) and produces a bi ol ogi cal
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DESCRI PTI ON OF THE DRAWNGS Figure 1 provides an illustration of second
messenger? | FBodificstionst todhe Aminmacid sagugamroefsthe esceiton plavidd nehrisRMREAhIn as
conpared with the control ("CNN'). Figure 2 is a graphic representation of
t he resul t s eflogenensdiganis e slowes deeprometel and stabitide thy abdeptor’Rha s&ivg spcoVi di ng
conparative results for constitutive signaling of 20 endogenous RUP13
("RUP13") arcdnfermasions oThesceneans offe@Vily) stabilizg e redepited i alli ROV HEARLHYC
representation of the signal neasured conparing CM, endogenous RUP13
CRUP13 wt ") simwatingrtheefitoiefan sadogemnsligand bindink Yo the rdcuére Stabiidition b
("RUP13(A268K)"), utilizing 8XCRE-Luc reporter plasmd. 3 WO 01/36471

PCT/ US00/ 3150¢h ligandyindepeddensmeang)is sqpdid“consititiseniaptor sutivatfon’he results of a

[ 35S] GTPyS assay providing conparative results for constitutive signaling
by RUP130Gs Fusion Protein ("RUP13-Gs") and a control vector ("CwW").

SUMMARY OF THE INVENTION

Disclosed herein are endogenous and non-endogenous versions of human

GPCRs and uses thereof.

15 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 provici&s an illustration of second messenger IP; production from
endogenous version RUP12 (“RUP12”) as compared with the control (“*CMV™).
Figure 2 is a graphic representation of the results of a second messenger cell-
based cyclic AMP assay providing comparative results for constitutive signaling of
20 endogenous RUP13 (“RUP13”) and a control vector (“*CMV™).
Figure 3 is a diagrammatic representation of the signal measured comparing
CMV, endogenous RUP13 (“RUP13 wt") and non-endogenous, constitutively activated

RUP13 (“RUP13(A268K)"), utilizing 8XCRE-Luc reporter plasmid.



Figure 5 is a diagrammtic representation of the signal neasured conparing
5 CW, endogenous RTJP14 ("RUP14 wt") and non-endogenous, constitutively
activat ed WROFI®7( " RUP14(L246K)"), utilizi ng 8XCRE- Luc F@Eﬂ?ﬂ@?“ﬁlasn1d
Figure 6 is a diagrammatic representation of the signal measured conparing

W, e”dogenousgﬁlﬁ&fﬁﬁ; %ﬁa&aﬂo QP - AQARNGH'S SRS tadkayv el ¥

activated RUP1 uttlizing 8XCRE-Luc reporter " plasmd.
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candi dat e corrpounds agai nst RUP13; results for "Conpound A" are provided in
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The scientific literature that has evol ved around receptors has adopt ed a
nunber based cyclic AMP assay providing comparative results for constitutive signaling o

endogenous RUP15 (“RUP15 wt”), non-endogenous, constitutively activated version of
RUP15 (“RUP15(A398K)") and a control vector (“CMV™).
Figure 8 is a graphic representation of the results of a [’S]GTPyS assay
15 providing comparative results for constitutive signaling by RUP15:Gs Fusion Protein
(“RUP15-Gs™) and a control vector (“CMV™).
Figure 9 provides an illustration of second messenger IP; production from
endogenous version RUP17 (“RUP17”) as coﬁpmed with the control (“CMV”).
Figure 10 provides an illustration of second messenger IP; production from
20 endogenous version RUP21 (“RUP21”) as compared with the control (“CMV™).
Figure 11 is a diagrammatic representation of the signal measured comparing
CMV, endogenous RUP23 (“RUP23 wt”) and non-endogenous, constitutively activated

RUP23 (“RUP23(W275K)"), utilizing 8XCRE-Luc reporter plasmid.




of terms to refer to |igands having various effects on receptors. For
clarity and consistency, the following definitions will be used throughout
t his patentW@dthd@Eht. To the extent that these definitipowusmosishd ct with
other definitions for these terns, the 10 follow ng definitions shall

control : AGON STSe. . rial . Jigands, candi date conpounds)
that activate t %éﬁl}ﬁ# gce?&&@%ﬁé%‘i%&i'%ﬂ@@?ﬁwy?% ﬁ%(e’raﬁcept or,
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5 DETAILED DESCRIPTION

The scientific literature that has evolved around receptors has adopted a number
of terms 1o refer to ligands having various effects on receptors. For clarity and
consistency, the following definitions will be used throughout this patent document. To
the extent that these definitions conflict with other definitions for these terms, the

10  following definitions shall control:

AGONISTS zhall mean materials (e.g., ligands, candidate compounds) that
activate the intracellular response when they bind to the receptor, or enhance GTP
binding to membranes.

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

TABLE A
ALANINE ALA A
ARGININE ARG R
ASPARAGINE ASN N
ASPARTIC ACID ASP D
CYSTEINE CYs c
GLUTAMIC ACID GLU E
GLUTAMINE GLN Q
GLYCINE GLY G
HISTIDINE HIS H
ISOLEUCINE ILE I
LEUCINE LEU L
LYSINE ~ LYS K
METHIONINE MET M




TRYPTOPHAN TRP WTYROSINE TYR Y VALINE VAL V PARTIAL. AGONI STS shal | nean
materials (e.g., ligands, candi date conpounds) that activate the
i ntracel | LW@O18@%honse when they bind to the receptor t8CHUSHEINE,
degreetextent than do agonists, or enhance GIP binding to nenbranes to a
| esser 5 gegreefextent—than—do—=agonists: «Nmn material s .
(e.qg., lig | nd SHENYRALANE cdnpoun that jconpetit i%el y bindjto the _
receptor atf the ppfemg te ay the aggni sts bhut which o not activate the
i nt racel | ullar—r-esponrse—tr+tHated—by—the—aetve—fFormof—the—regeptor, and
can therelly i nhi$iRINEhe i nt|racel | r responses by $igonists or parti al
agoni sts. 30 AN do [not di-fggi sh tihe baseling intracelj ul ar
response i i_the abhsence of n.__agon st_or hartial aggnl st—CANDI DATE
COVPOUND shal | TRYMPTOEHAN| ecyl e (f oFRRxanpl ¢, and notW linitatijon, a
chem cal cqgmpourg) S mEnabr &40 a s¢r eening technt que. |Pr eferably,
t he phrase "cand%ga(?‘l, conpound” does "not imclude conpounds whijch were
publicly 15 knowwAxmNBe cor‘rqounds ¥Bal ected|from the Yroup consfi sting of
I nver se agoftst—agontst—or—antagonrst—to a TECEPTOr, as previ ously -
determ ned by an indirect identification process ("indirectly identified
conpound”) ;| Tor G B pf,q" ARLONISRS B! Uik Imididid YeCC lipabas,| dRRbdald o

een ned to

conmpound whi ch has previously eterm ve Therapeutic efficacy

in at |east_ on gﬁg‘l . sk pegéﬁ]F Ly bihE gp&e@&ﬁr}di rect]y

I dentified ?gnpgvbn% undm\t/\lz#%ﬁwhas %irﬂiea\?“ ous %/%Beggﬁéydelt e#ernﬂned 0 have

therapeutic, utility, l.n 'ﬁ!!mﬁ . . dthcs ¢l b 164sPOSI T1 ON

nmeans a mat Fra‘%egﬁ%/ Srntd; ng Z"Fo %éé? onecgcorrpéllri:(g;?r‘ét;H a 'pigtr%rfaiaceutical

conpositjon’ is e%}gntgﬁ%r&l e of a conposition. COMPOUND EFFI CACY shall nmean a
|

nmeasur e n_td‘?ﬁee{ ta§°r5sf's'a_ conmpound to inhibit or stimulate receptor
functionality. ag aRRRSGET! Bl SEERhAEiAN @F, Rands, candidate compounds) that

cbmpeﬁtively 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 feceptor, and can
thereby inhibit the intracellular responses by agonists or. partial agonists.

10 ANTAGONISTS do not diminish the baseline intracellular response in the absence of an
agonist or partial agonist.

CANDIDATE COMPOUND shall mean a molecule (for exaniple, and not
limitation, a chemical compound) that is amenable to a screening technique. Preferably,
the phrase "candidate compound" does not include compounds which were publicly

15 known to be compounds selected from the group consisting of inverse 'agonist, agonist or
antagonist to a receptor, as previously determined by an indirect identification process
(indirectly identified compound"); more preferably, not including an indirectly
identified compound which has previously been determined to have therapeutic efficacy
in at least one mammal; and, most preferably, not including an indirectly identified

20 compound which has préviously been determined to have therapeutic utility in humans.




5 affinity. Exenplary nmeans of detecting conpound efficacy are disclosed in
the Exanple section ofthis patent docunent. CODON shall nmean a grouping of
t hree nucl e®OMB&7( or equi val ents to nucl eotides) whi chegEeoSBishy conpri se
a nucl eosi de (adenosine (A), guanosine (G, cytidine (C, uridine (U and
thymdine (T)) c phosphat e group and which, 10 when transl| ated,
encodes an ani no%ﬁ%l%@@# PH¥RS ﬁEEEﬁ‘R’R OHRPPelehn a
receptor subject etuggaﬁonSt i futj.ve recept?r activation. A constitutively
activated red2fBf CHFRPOSIIR I8 NI ALPIS 1 #epefiEFyenous.  CONSTI TUTI VE
RECEPTOR ACTI VAT:&I@%nean stabilization of a 15 receptor in the
active state by EEHCAGY ghall ygeans 2 mepauqment of dhe shilith oftas
endogenous |igand or a chem cal equivalent thereof. CONTACT or CONTACTI NG
shal | mean biompgRkio duhitiberstimulats regsptex funetionalityy @s Rpnosed,ih eeckgser bimdingy in vitro
systemor_an in vivo system DI RECTLY | DENTI FYI NG or DI RECTLY | DENTI FI ED,
i n rel atibnsHiigtn Sxemplanyreapsnf defecting somptorind efficroypro diselvsed githé Bxamphn t he
screeni ng of a candi date conpound against a constitutively activated
recept or, pr¥¢tiongbthis pategiglesumentit i vel y activated orphan receptor, and nost
preferably against a constitutively activated G protein-coupled cell
surface orphan r &ROYr shallnuheans segrouping ofighreo modestidei(ér eqivalenfs ®uch
conpound. This phrase is, under no circunstances, to be interpreted or
under st ood tnucloetides)cwhiphn generhlllpycomptiseoa ntadeoside Gadenminet(A) planaie (G)ndirectly
identifying" or "indirectly identified." 7 WO 01/36471 PCT/LTS00/ 31509
ENDOGENOUS  giytidihe (®awmridinen@h) end thymidiret (T)) cowpledeth anibsphate lpyoup aadiwaRb,
ENDOGENQUS in reference to, for exanple and not limtation, the term
"recept ol), " wheh &htslatedaencodes tn shing fcid.s natural |y produced by a manmmal (for
exanple, and not I|imtation, a human) or a virus. By contrast, the term
NON- ENDOGENQUS i CONSTETHTIVEL ¥x ACTIVATEDERECERTORMh4IN nien ROFecsidrur al | y
produced by a manmal (for exanple, and

subject to constitutive receptor activation. A constitutively activated receptor can be

endogenous or non-endogenous.
CONSTITUTIVE RECEPTOR ACTIVATION shall mean stabilization of a
15 receptor in the active state by means other than binding of.the receptor with its
endogenous ligand or a chemical equivalent thereof.
CONTACT or CONTACTING shall mean bringing at least two moieties
tog«;ther, whether in an in vitro system or an in vivo system.
DIRECTLY IDENTIFYING or DIRECTLY IDENTIFIED, in relationship to
20  the phrase "candidate compound”, shall mean the screening of a candidate compound
against a constitutively activated receptor, preferably a constitutively activated orphan
receptor, and most preferably against a constitutively activated G protein-coupled cell
surface orphan receptor, and assessing the compound efficacy of such compound. This
phrase is, under no circumstances, to be interpreted or understood to be encompassed by

25  orto encompass the phrase "indirectly identifying” or "indirectly identified.”



not limtation, a human) or a virus. For exanple, and not limtation, a
receptor which is not constitutively active in its endogenous form but
when mani pNOAaV¥d7becones constitutively active, is nosPCHUSSHB| v
referred to herein as a "non-endogenous, constitutively activated

tor." Both tili [ t e Ly 10 d"i
SEEROL " S RO Bl 03l el i 10 o0

vitro" systens. not Timtation, In a scr g approach,
the endog N- e ug._r . -] @ @ an in
Vitro scr oanMQOENGRR RRAET G, foricBifk o PhnGubl dPlelh PREBN T T 1
genone of a,manmal S ,.hQeen ' o, | - en ous
constitutiﬂﬁ?%@?it@gt‘@ﬂ& Ec¥ bpgllogé:c?geb i?\g 0 a%gognegl&g%l?’eg@gﬁ%ound by
means of an.i.n _.vivo systemis viable 5.6, P TOR FUSI ON
PROTEI N ang“@?@' "E‘j\f’% Y oY e%&WRg&%Wgh@\}gﬁﬂ B di scl osed
herein, each nea non: endogenqus ot ei,n risin n_endpgenous,

consti t ot i VOPX W@&?ﬁ?n‘gnﬁ ygﬁ?ﬂ‘b"ﬁgﬁ%m | FATP acti vated
GPCR fused to . at | east one G protein, st referably the alppha. (a) _
subuni © of TOUERiEaB; SR pr# ey BrrrxarRe d BoiieRen b HeROCVBE STy . wi t h
the G protein preferably being of the so type as the, tein that

L ural |y Cuok PRIV A N8 ORI oEp Rt Wi sl Sefemenot
limtation, in_an endogenous state, if the Gprotein "Gsa" is the

pr edoni nat ecostigitiyelyi #rtiveals ‘Eﬁ%;ﬂr%f?aWtrﬁme‘ﬁé" bR a3, aGHeRERINEENNS, Py ot i n
based upon the specific GPCR would be a non end gﬂenou_ %tgt"ei n gonprising
the GPCR f Lesasfityteyelyagtivated recspter ¢ iBofh frims san by ut qescribg bofh "WYY or th

bel ow, a non p(ed_on'j nant G protein can be fused.,to the, GPCR The G s WO
01/ 364710 pardUiEOae" systymsy, Ft exapples gndypot figdtalion, i 2 sqreeping pppRach, thee i nus of
the constitutively active GPCR or there _ nay be spacers hetween_ the two.
HOST CELL semdogenousc0r neneadogeroyp sespriorgma, be, inwgfegenes tossn i vitsy paseenipget or

i ncorporated therein. In the case of a prokaryotic Host Cell, a Plasmd is
typical |y systemplAscmfuctherexample audyna Aimitationp wherg the gegome, af -

replicates (generally, the Plasmd is thereafter isolated for i nt roducti on
into a eukabepwtmanipwated Ge|ingludej o noncendoggrousf cogstitutively activated receptor,

screening of a candidate compound by means of an in vivo system is viable.

15 | G PROTEIN COUPLED RECEPTOR FUSION PROTEIN and GPCR
FUSION PROTEIN, in the context of the invention disclosed herein, each mean a non-
endogenous protein comprising an endogenous, constitutively activate GPCR or a non-
endogenous, constitutively activated GPCR fused to at least one G protein, most
preferably the alpha (o) subunit of such G protein (this being the subunit that binds

20 GTP), with the G protein preferably being of the same type as'the G protein that
naturally couples with endogenous orphan GPCR. For example, and not limitation, in an
endogenous state, if the G protein “Gso” is the predominate G protein that couples w'ith
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

25 be set forth below, a non-predominant G protein can be fused to the GPCR. The G




eukaryotic Host Cell, a Plasmd is integrated into the cellular DNA of the
Host Cell such that when the eukaryotic Host Cell replicates, the Plasmd
replicates. WorldB@7tbl y, for the purposes of the inventiporosmsissed
herein, the Host Cell is eukaryotic, nore preferably, 10 mammal i an, and
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assessing the effig@g%{ 0 %‘d conpog.un or, affecting at |east,

enger palFAE Tt iC rRePrakaryolis gt Celb acRlessnid i fypicallyT or
PEI;ISH;SBI ‘?’I I\#G;p i _r%e;Ttationshi ptothe term "reslgon$e" shall nean 20 that a
response 1s r&&??’@ﬁé%ﬁ”‘ﬁ?“%%ﬁf‘é’@? a8,the Hest peibeoplicates (genegallyothe Glasaichs opposed
toin the absence of the conmpound. El - VERSE AGONI STS shal | mean materials
(e.g., ligandth i igelpted dosripRrdyehon iphei 2 pukeryatc HosteGellldin théreasernfagenous
formof the receptor or to the constitutively activated formof the
recept or, arfekameticlostPrllps Plagoyd isjategratediinto the ecliulan DA of the Hogtdhllauds
initiated by the active formof the receptor below the normal base |evel of
activity whit¥ whon teeukerotioHoest Geff replimers.3aeRigsmid seplidatesr Brefirably, fireheabsence of
agoni sts or-partial agonists, or decrease GIP binding to menbranes.
Pref erabl y, Pumesesf teimventondislossd iherieins the Bogtdlellds eukariyotivi mbteteferably,ne
presence of the inverse agonist by at |east 30% nore preferably by at
| east 504 apranmalisn, 49d arfost prefbrpbly isglected frammdhe 27 conmistiog afi283e2930 4dd t he
baseline response in the absence of the inverse 5 agonist. KNOAN RECEPTOR
shal | nean ehedlgenous receptor for which the endogenous |igand specific

for that receptor has been identified.
INDIRECTLY IDENTIFYING or INDIRECTLY IDENTIFIED means the

traditional approach to the drug discovery process involving identification of an
endogenous ligand specific for an endogenous receptor, screening of candidate
15 compounds against the receptor for determination of those which interfere and/or
compete with the ligand-receptor interaction, and assessing the efficacy of the compound
for affecting at least one second messenger pathway associated with the activated
receptor.
INHIBIT or INHIBITING, in relationship to the term "response” shall mean
20  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 compound)
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

25  initiated by the active form of the receptor below the normal base level of activity which



LI GAND shal |l nean an endogenous, naturally occurring nolecule specific for
an endogenous, naturally occurring receptor. 10 MJTANT or MJTATION in
r ef er ence WO 0ap64ndogenous receptor's nucleic acid andPETUSM3A¥Naci d
sequence shall nean a specified change or changes to such endogenous

sequences SUGHselVidlin the MieRLLSF dgBhists Qf.gﬁﬂal%@éiﬁék}‘%?ﬂ&rea@@@l‘?%ﬁﬁﬂgttﬁt ively

activated receptor evidences constitutive activation of the receptor. In

terms of %&%&.@gﬁg{?@es&&mﬁ@&&ﬁ%?@o@eﬁmme@%mformof a

human receptor ered to be equivalent to a firs tation of the

hunman rece ' . o ' ' i | r&rablye
subsequent %ni%{ng%%#g?%# §¥k§Y%@o$g%%g%g¢Hﬁéé%%§3%iﬁﬁdgﬁy th{g sane as
t hat evi dence i ' . : e ercent
sequence (;Lrﬁ%&paétc?%é%m nuc elihgrbg%ilﬁ‘%E%Jmﬁﬁ%@%bgﬁggﬁtl{eﬁ%veg%bseguent

nmutated form of the receptor and the first nutation of the receptor is at
| east about?28B%% 20 nore preferably at |east about 90% and nost preferably

casset tes. i scl Ao ABAEPEOR el dpte G Btbel rbBo B mBEPHE [ 0,

a single am ggq%gi ﬂ g{\s#js/por. S d rg{\eﬁéqg%sggetn\é?e%gﬁwe endogenous and the

non- endoge erce sequence honol ogy shoul d be
at least 98% 1Q J 01/ 36471 PCT/ USOQ 09 NON ORP RECERTOR shal
mean an endogen&fgﬂ\ﬁ?ﬂlTW%%%°&’%&@HI°@%WS regggfoerndogenous
naturally occurri n@gli and wherein t{&e binding of a | igand to a receptor
activat es o snfiegen m’ﬂﬁf@g OLFRE P11 b at hway. ORPHAN RECEPTOR shal | mean an
endogenous recepto | .5_endogenous Jigand specific,for that
recept ol has notMUé'émeli[ m@@%ﬂn F’E“??B?%(?ﬂ) ."g‘%ﬁﬁbﬂiﬁ STIMERI

COVWPOSI TI ON shal | nean a .¢onpositiopn conpri Si. t | east one . active

i ngr edi ent , acith aadigyAnEpRR, g e %Pﬂ%ﬁéﬁ%ﬁ% ‘Eahénggi v"é’@?ﬁeﬁé‘?l‘“& for a

speci fied, efficacious outc in a | (for ,exanpl e, and. not
P endogenous sequences such that a mutatrég Eorm of' an endogenous, ndn-cons’ tur{:lvely

activated receptor evidences constitutive activation of the receptor. In terms of
equivalents to specific sequences, a subsequent mutated form of a human receptor is

15  considered to be equivale-nt 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
th sequence (amino acid and/or nucleic acid) homology between the subsequent
mutatéd form of the receptor and the first mutation of the receptor is at least about 80%,

20  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-endogenous forms of the GPCR, the percent sequence homology should be

at least 98%.
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limtation, a human). Those of ordinary skill in the art will understand
and appreciate the 10 techni ques appropriate for determ ning whet her an
active i ngrmdoeszihas a desired efficacious outcone basaruspwasishe needs
of the artisan. PLASM D shall nean the conbi nation of a Vector and cDNA

Generally, a Pl 1 d s ] i nt.0_a_ Host ur poses of
replication and/ m&wméﬂ Ei egd ‘fu& &n—aﬁ g%&ﬂ%D
MESSENCER shal. | intr ceI | ul e onse ced uI t of
recept or act‘?‘?}‘é‘t“[m ‘%I}g %@’gg Eg"ﬂ‘gg‘fl‘ tﬁ%@r‘&ﬁ i nosf t ol
tii phosphat ¢ , di ac cerp AG AMP' (CAWP), and cyclic GwW
(cGWP) . Secﬁ"ré“dﬁt)@%"é’f’@%g“& W%Eﬂa‘)ﬁg“ § E®-f or a determ nation of
receptor activation. In addition, second nessenger respgonse can be

measur ed for the QREHAN WB’E% shall mepn qn sndoggRYs deperto SrpBistige i ncl udi ng

for exanple, inverse a onlsts onlsts artial gonlsts and ant agoni sts.
STI MULATE orendppenays igaofiepecifie tpr hagnot been identified a1 is petdpoMe” shal |
mean that a response is |ncreased in t resence of a conpound as opposed

to in the absen®BARMAGEUIIGALY nGOWP QN 1 384y 1 mp@Y/ BISCOMBAHHY  VECTOR
in reference to cDNA shall nean a circular DNA capabl e of incorporating at
| east one cOmMmpEsRE elalseshloge aetiveriogediant.avhanbyithe gompastion iCemenablehte or der of
the follow ng sections is set forth for presentational efficiency and is
not i nt endedpvestigatiorhion b @pdsified.orfBeacigutioutcomesn jaimynumeal i(fon exampldagndingdc| osure or
the claims to S5 follow. A Introduction The traditional study of receptors
has al ways (indtatien e tuthan)Fhosecof ardinaryoskill in the s will imslerstahd andaappreciate thebased)
t hat the endogenous ligand nmust first be identified before 10 discovery
coul d prificedethtigudsi apgropridte fom deersritingd whethee r annaitiee ingestienh hes ¢ algbickdaf f ect t he
receptor. Even in cases where an antagoni st m ght have been known first,
t he search 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.
15 SECOND MESSENGER shall mean an intraceltular response produced as a
result of receptor activation. A second messenger can include, for example, inositol
triphosphate (IP3), diacycglycerol (DAG), cyclic AMP (cAMP), and cyclic GMP
(¢cGMP). Second messenger response can be measured for a determination of receptor
activation. In addition, second messenger response can be measured for the direct
20  identification of candidate compounds, including for example, inverse agonists, agonists,
partial agonists and antagonists.
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.

11



i mredi ately extended to | ooking for the endogenous |igand. This node of

t hi nking has persisted in receptor research even after the discovery of
constitutiweloy3@gtivated receptors. Wat has not been REFABYYHH
recognized is that it is the active state of the 15 receptor that is nost
useful for disc oft ﬂ.gpé?éréﬁc&to\rzﬁjmaéhamm% RirciMIDNAY E4paBle GEOONI Sts of

the receptor. For ose di seases- wnich result froman overly active

: | C froman overly active
R i T S B i i b A e
h th tiVi . , ' : : ily
g whi oh i o anf 0 ptieh 1 86 SRENERRREL act ST RFphsk o) WilBFRRCC . Y 7,
d that r.ed Y [ . t
Ctate need RoptBeEOe” oI B Al h B ahclbn Rl iERE "

taught by a__nethod of this invention, any search for therapeutic conpounds
shoul d arf°nB‘5v/' screeni ng conpounds agai nst the |igand-independent active
state. 25 B. Identification of Human GPCRs 12 WD 01/36471 PCT/ USOQ 31509

The efforts of the Human Genone project has led to the identification of a
pl ethora of infarmation regardi ng nucleic acid sequences |ocated within the
human genoﬁe; iJptneductiodo "t he case in this endeavor that geneti c sequence

o or L o s e oot S RSB LS B oo o
o e Bt LTS b TR0 0 ok YA SR o <1
GEOM el WLALT Ale R ool bacas, HeYLg e Sl Lt e art
AR T AT Nl R

with other GPCR s that are haonologous to the di scl,oseg C%D . TABLE B
Di scl osed Atmmestiately extendad tdlaeking,forfbe spdogenousrigapd - Tlig mode o g has

. persisted in receptor research even after the discovery of constitutively activated

receptors. What has not been heretofore recognized is that it is the active state of the
15  receptor that is most useful for discovering agonists, partial -agonists, and inverse
agonists of the receptor. For those diseases which result from an ovetly active receptor
or an under-active receptor, what is desired in a therapeutic drug is a compdund which
acts to diminish the active state of a receptor or enhance the activity of the receptor,
respectively, not necessarily a drug which is an antagonist to the endogenous ligand.
20 This is because a compound that reduces or enhances the activity of the active receptor
state need not bind at the same site as the endogenous ligand. Thus, as taught by a
method of this invention, any search for therapeutic compounds should start by

screening compounds against the ligand-independent active state.

25 B. Identification of Human GPCRs

12




Human Nunber Franme Honol ogous Honol ogy Orphan GPCRs Identified (Base
Pairs) GPCR To Designated GPCR bRUPB AL121755 1,15 by NPY2R 27% hRUP9
AC0113375 WQOO#HTIGAL2R 22% bRUP10 A0008745 1, 014bp CoaRTABN6/315RUPL1
AC013396 1, 272bp HW4 36% hRUP12 APO00808 966bp Masi 34% hRUP13 AC011780

1, 356bp Fish GPRX: 43% )3%#?_3 bRU%ﬁ%é%}%}%#g%dﬁg%ﬁ%S Tg(;l_?hRUP]-S

AL016468 1,527bp

ACD23078 969bp. Masi. .37% .kRUP18. AC0O08547. 1. 30Sbp .Oxyt.oci.n 31% hRUP19
ACD26331 1. & N | SRpio rdioquegee el iy i, el |
AC026756 1,014bp P2YI R 37% hRUP22 ACD27026 993bp RUPL7 67% Masi 37% 13 WO
01/ 36471 P i i%‘??@n%?&%@ AG’&?Q%M%@‘?B ugnce hpgbeqnn Jpo 4
AL355388 1, 125bp SALPR 44% hRUP25 ACD26331 1,092bp HW4 95% hRUP26

AC023040 1, duls avedabls; Withontr e understandingror 7repqspition; 48 ta shethefnonmeh at¥o, Recept or

honol o is useful in terns of gaining an appreci ation of a role of the
gys | g g . app "

10

patticular genomic sequence does or may contain open-

g frame information that

translate human proteins. Several methods of identifying nucleic acid sequences within

the human genome are within the purview of those having ordinary skill in the art. For

example, and not limitation, a variety of human GPCRs, disclosed herein, were

discovered by reviewing the GenBank™ database. Table B, below, lists several

endogenous GPCRs that we have discovered, along with other GPCR’s that are

homologous to the disclosed GPCR.

TABLE B
Disclosed Accession Open Reading Reference To Per Cent
Human Number Frame . Homologous Homology
Orphan GPCRs |  Identified (Base Pairs) GPCR ‘To Designated
GPCR
hRUPS AL121755 1,152bp NPY2ZR 237%
RRUP9 AC0113375 1,260bp GAL2K 22%
hRUP10 AC008745 1,014op C5aR 40%
RRUPI1 AC013396 1,272bp HM74 36%
hRUP12 AP000808 966bp Masl 34%
RRUP13 ACO011780 1,356bp Fish GPRX- 3%
ORYLA
hRUP14 ALI37118 1,0416p CysLTIR 35%
hRUPI5 AL016463 1,527bp RE2 30%
BERUP16 AL136106 1,0680p GLR101 37%
[ ARUP17 AC023073 969bp Mas] 37%
hRUFPIS AC008547 1,303bp Oxytocin 31%
hﬁm'w AC026331 1,041bp HM74 52%
hRUP2G AL161458 1,0116p GPR34 25%
hRUP21 AC026756 1,014bp P2YIR 37%
ThRUP22 AC027026 993bp RUP17 67%
Masl 37%

13



receptors within the human body. As the patent docunent progresses,
t echni ques for

di scl ose

nmut ati n

g these receptors to establish

we wll

non- endogeW@al364Eonstitutively 5 activated versions of PERESWH®Eept ors.

The techni ques discl osed herein have al so been applied to other human,
orphan GPQ SOt RGG0F 04 S V,00750°C P i -Thegmm¢?wT docunent.
progresses.| C. reeninf 10 Screeniing candi dat e commounds agai nst
a non- endogMII4 congt | M| y[ ackiFe ed |ver¥ER of | t he™¥timan | GPCRs

di scl osed h i3 76 T et 8oo6g dSNTT T a&emI On| Of 93Kl dat e
conmpounds which act aff this celllsurface rpnpwmnﬁ_equiri ng use
of the recept®WP% ondggeft¥3%40) i jangl: ng |r IDhd of 20

conmer ci al | jERgeY7 abt ¢ [ ACEPIedgucs, O1ps,70mN det enTCHe af eas3gtihif t he body
wher e t he 1b_endogenods version—bf—hurahr—GCRORs—di-sel-osed—heretn—i's

expressed and/ or over- expressed.
techniques to deternmine related diseaseld
associ at ed wi t h Repeptes,hgmalogy tsisefpldp frmg 9
such an approach is disclose
creation ofreespiogt Withip thedyymen
human GPCR di scl osed herein_ is based u oqgﬁﬁa

attechmiques for mplatEg,fese 15emlors & SHtahysY,

resi due
al gorithmc

- PCT/ US99/ 23938,
with the other
The

r ef er ence.

t echni que

ubl i shed as
e damtmicers dhéela
algorithmc technique is_not predicated upon traditional
sequence " aBPGRsknown tokhe ast 26 Will be appapnt as the pafery
af orenenti oned TM6 praline residue (or,
constitutive substitutionf for such praline residue).

had”

b ket el
t hj tent d t. W
AR R R SoRTIER, RIRErsss, P
di st
1O

nce from

OFRE S ONFH

It is also possible using these

gkgptor;
MLERIRE 20 of the
el s

. L is disclosed in co-pending and commonly assi gned
pat ent doc astivatedoersiong af thesgrscaiors.14 WO 01/ 36471 PCT/ US00/ 31509  Nunber

WD 00/ 22129 on Apri|

sed herein haye plep keen apphiedito, oher fman by ei n by

QESHTt he

of course, 5 endogenous

20, 2000, which,

al ong

By nmutating the am no

acid resi du€. | oddecepfon Bcreeningy aci d resi dues fromthis residue (presumably

| ocated in the | ]
resi duel0 such adicregning o¢andidate

| C3 region of the receptor) to,

eempounds

nost preferably,
ag 1

a lysine

a non-endogenous, constitutively

activated version of the human GPCRs disclosed herein allows for the direct

identification of candidate compounds which act at this cell surface receptor, without

requiring use of the receptor’s endogenous ligand. Using routine, and often

commercially available techniques, one can determine areas within the body where the

15

expressed.

endogenous version of human GPCRs disclosed herein is expressed and/or over-

It is also possible using these techniques to determine related

disease/disorder states which are associated with the expression and/or over-expmsion

of the receptor; such an approach is disclosed in this patent document.

20

With respect to creation of a mutation that may evidence constitutive activation

of the human GPCR disclosed herein is based upon the distance from the proline residue

at which is presumed to be located within TM6 of the GPCR,; this algorithmic technique

is disclosed in co-pending and commonly assigned patent document PCT Application

14




obtained. Gther am no acid residues nmay be useful in the nutation at this
position to achieve this objective. 10 D. D sease/ D sorder ldentification
and/ or Sel eWOWB64%E wi || be set forth in greater detail betoswsmsast
preferably inverse agoni sts and agonists to the non-endogenous,

constitutiv CHAS ' jof ] ~t.he, t.hadol ogi es of
this invent ﬁ%@ﬁ%&h |%ég§g3§g@%eg%sﬁ%%%&%laﬁbz@ e‘gfl&cgfﬁ&gdat es 15
as lead co ' ' ranms for eat | ng . di seages rel ated
fo this oot e o fid blsnioll Bl R FRoroed beFGh bHERERES TRoer o
agonists to e L here |l owi ng, far the devel apnent, of

phar maceut i c%?oq%@ %p%ﬁlﬂlben%?oq§re§5§t?¥w0g8?“%?}33&58%‘3%6 %ﬁ%‘“@ﬁ“& Juteather
associated with t CR is rel evant. [For |l e, scanning _both di seased
and nor nal t?&?‘}@"ga@?‘ég ﬁfs"B’r &Fh rﬁ‘?‘@’&@?@e%%@*’@@@%@& pedes 20 nore
t han an ademi c_exerci.se or one Waich m ght be pursued along the path of

i dent i fy?grc]g %‘H@Hﬂ‘ﬁg@%ﬂ@"? F‘@ﬁ%‘%ﬁk’f ﬂ@wgﬁ’é‘@? fesidueppByr mutqting the amiems can be
conducted acrpss,a.broad rapge of healthy. and di seased tissues. Such
tissue scansifiTEfHgdocste 6?@?’@%#@6@&%@%&%%@%%&&@@ig;shq:ific
receptor with a disease and/or disorder. Preferably, the DNA sequence of

t he hunan reglon Rf She recrpoplde, moshprefstably ot lysiperesidye, ssh apfivtionamayt besi s

agai nst tissye-nRNA and/or (b) RT-PCR identification of the expression of
the recept orobiained; St aminorAciiresidusemay be yefi imthe anytation gt tis fosition to ssue 15
WO 01/ 36471 PCT/ US00/ 31509 source, or a diseased tissue, or the presence
of the recepﬂ"B‘P"easte\’Jé‘%M%ed concentrations in diseased tissue conpared to
a normal_ tissue, can be preferably utilized to identify a correlation with
a treatnkht reginen, including but not linmted to, a di sease associ ated
with that diReas®isepse@isprderddentificationantlipr Seledtione | ocal i zed to regi ons of
organs by this 5 technique. Based on the known functions of the specific
ti ssues to whi chAsnall begesfrthin greater detail belowdnost preferablycinverse afenists andnal rol e

of the receptor can be deduced. E. Screening of Candi date Conpounds
agonists to the non-endogenous, constitutively activated GPCR can be identified by the

methodologies of this invention. Such inverse agonists and agonists are ideal candidates

15  as lead compounds in drug discovery programs for treating diseases related to this

receptor. Because of the ability to directly identify inverse agonists to the GPCR,

thereby allowing for the development of pharmaceutical compositions, a search for

diseases and disorders associated with the GPCR is relevant. For example, scanning

both diseased and normal tissue samples for the presence of the GPCR now becomes

20 more than an academic excrcise or one which might be pursued along the path of

identifying an endogenous ligand to the specific GPCR. Tissue scans can be conducted

across a broad range of healthy and diseased tissues. Such tissue scans provide ‘a
preferred first step in associating a specific receptor with a disease and/or disorder.

Preferably, the DNA sequence of the human GPCR is used to make a probe for

25  (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 tissne

15



1. Ceneric GPCR screening assay techniques 10 Wen a G protein receptor
becones constitutively active, it binds to a G protein ée.g., &, Gs, G,
Gz, CGo) arMO91B6Il ates the binding of GTP to the G prot EHUSKREASE  prot ein
then acts as a GIPase and slowy hydrolyzes the GIP to GDP, whereby the

receptor, Ug 5 oP @ fEBlseFNEY, bi B8 PreseA6S SXTRSrecipan lat dléVaRd coldeuiiBhs in

consti tut Ive activated receptors continue to exchange GDP to GIP. A

non- hydr ol y&%?ées ml&%%d 15 2 GOBnal [38) GhRESrefeAByORIISES {dehtiPai t OF

enhanced binding to nmenbranes which express constitutively actlvated

receptors. |t mmmfuéﬂmh %kéé%cﬁﬁ@é%u@ﬁ&mmu%@%&asermcﬁ% G protein

coupling to rre ranes in sefice and presence of |igand. An exanpl e of
thear ., et i SRR oqtn BRGSOl oo TR AR B 88 1 "hee o
becaucs ée@wéﬁiéﬁﬁﬁsﬁé%ﬁgh%ﬂﬁ&i°g%§tﬁeﬁ%ﬁé ol %ﬁ?‘*&f%rote. BE o e

i racel |l B e PR B oS bedilB e (7 coning assay

t echni ques Once candi date conpounds are identified using the "generic" G
protein-coupled_ 25 r to ) an assay to sel ect conpounds that
are agoni st'%, pzﬁ‘f'?em"gzggg"m{‘{l% %a%p"\"ﬁ@erse agoni sts), further screening to
confirmthat the co unds Fg e inter acte at. ‘}ers]e 16 Wc) 01/36471

PCT/ US00/ 31509 Ir eceEBfisFEERserepy 'ﬁgﬁsls?e lmll% exanpl e, a conpound

I ﬁg?teia]:jlngr o y. M ire geéer: i R e AR st i e 3 5 i e
G & G. 5 &
o)~ on tndedt i G i i G s P Y G o 18 15 5 C i TR o yzes
ATP ANP; CRs
Eoﬁpfgntvﬁresﬁt@p‘r’mw%s%%am tsbavmﬁx#o“t dhe b Yo Bl By fir < of

A h her han n I _
CAMP. On t r?ece(g’ior,eundeia'1 n%nna(.:lo S;[ill :[axlljsf Ib\éceo wa Iﬁ\‘/’gt'g&d anv(v:grsa', constitutively

activated receptors continue to exchange GDP to GTP. A non-hydrolyzable analog of
15 GTP, [**S]JGTPYS, can be use& to monitor mﬁmced binding to membranes whi-ch
express constitutively activated receptors. It is reported that **SIGTPYS can be used to
ﬁmﬁitor G protein coupling to membranes in thé absence and presence of ligand. An
example of this monitoring, among other examplé well-known and available to those in
the art, was reported by Traynbr and Nahorski in 1995. The preferred use of this assay
20  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. assﬁy techniques
Once candidate compounds are identified using the “generic” G protein-coupled
25  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

16




that couple G (or Gz, Go) protein are associated with decreased cellul ar

| evel s of cAMP. 10 See, generally, "indirect Mechanisns of Synaptic

Transm ssi OMQ01/%UTt . 8, From Neuron To Brain (3" Ed.) M@OWEshgis®. G et . al
eds. Sinauer Associates, Inc. (1992). Thus, assays that detect cAMP can be

utilized to_determne if a,cgndidate conpoungd..is. . .,hyverse agoni st
to the receﬁ?%?tmi e ?regeﬁrgﬁ. ggrced‘%gltgm cﬁﬁFﬁp@Pﬁgﬂtﬁe h‘g&ﬁméé\’/e Hof CAMP) .
A variety of a aches kno in the art faqr,.neasuging, cA an e

i zed, 15 RbERs e PRl pY BeR mertly SRR D HolE A e
anti bodies i,n a LI,SA-. based format. Another type of assay that can be
utilized is & ZABAN second messenger reporter system assay. Promoters
on genes drive the expression of the proteins that a particul ar gene

encodes. Cyclic P dPFEHe expression by pronoting the binding of a
CAMP-responsi ve DNA binding protein or transcription 20 factor (CREB) that
then binds to t hEsstimrbtesthe spzyasadenylyl cyglase s Gk tand &% apd\(Go) cadbootBe el enent s
and drives the expression of the gene. Reporter systenms can be constructed
whi ch have et inhhitethis eupymei Aderyhvheyclaspeatalyzantbe paxersion of ATRAPMMPbef or e t he
reporter gene, eg., fi-galactosidase or luciferase. Thus, a constitutively
acti vat ed Gdhusj penstifutivelt aqiiveed GBGR® that geuplectha 38 proteipnare fssedipied witht t hen
activates the gene and expression of 17 WD 01/36471 PCT/ US00/ 31509 the
reporter prducssased ceHelar leyels of ¢AMBY: dPrethe other handscopstigtively tegfivated SPRs

| uci ferase can then be detected using standard bi ochem cal assays (Chen et
al . 1995). Hhat GmplefG (@fiz, Golagotain dre@ssocinted with desieased deliier leveleofoAdMP.on of t he
enzyme phospholipase C, which in turn hydrolyzes the phospholipid PIP2,

rel easi n§ t ee, igenaralietThditeat Merbargsmrspf Synaptici Traospussioy)” Chpt 8/ FrodMNeproand i ni st ol
1,4,5-triphoisphate (]P3). Increased accunulation of |P3 is associated
with acti vatTodBrainf(3TBd.) MivliolGd.Ca stsab edsaSinauer Aswpigios, dnc. $692). Fhuseasshylsy,

"1 ndirect Mechanisns of Synaptic Transm ssion,” Chpt. 8, From Neuron To
Brain (3 d 1t dete)t MMP chisbe dtiliZed & datbrmiesif aSiandidate colsund & eg, ahnc.

(1992). Assays that detect IP3 accunulation can be utilized to determ ne

i f a candi dafverse apidstrtol theSreceptop .(i.e.,asnch awempeund would decrease the levels of

c¢AMP). A variety of approaches known in the art for measuring cAMP can be utilized;
15  a most preferred approach relies upon the use of anti-cAMP antibodies in an ELISA-
based format. Another type of assay that can be utilized is a whole cell second
messenger reporter system assay. Promoters on genes drive the expression of the
proteins that a particular gene encodes. Cyclic AMP drives gene expression by
promotiné the binding of a cAMP-responsive DNA binding protein or transcription
20 factor (CREB) that then binds to the promoter at specific sites called cCAMP 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 cAMP that then activates the gene and expression of
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agonist to a &y- or Go-associated receptor (Le., such a conpound woul d
decrease the levels of I1P3). (g-associated receptors can al so been

exam ned UWDHOl3@M APl reporter assay in that Gg-depend®RT/USHEEMAol i pase C
causes activation of genes containing APl 15 elenents; thus, activated

Gg- associ ated receptors || ' e | d &@%Fﬂ t i on of
such genes,tﬁmf’éeﬁ%o?er’f\’iemeellegoggifj@%sﬁ ?“Elg?ée[?g{ﬂw aéee\r}frélgbﬁfg{aa%&%?ze?ease I n
such expression, and agoni §ts w l.l ~evi dence IgREy ease in such expression.
Conmer ci al IV@VMME?Q&?@%P%WWS@%S?QbWB te available. 3. GPCR
Fusion Protein 20 The yse of an endogenous, constitutively activate orphan
GPCR or a n](c)n- (—!’g dgt , cons:jit]lcjtiv?Ihy aptiv?t gg o[ prin tGPCR ;or use in
screeni ng of candi date conpounds, for, the rect identjfjcation, i nverse
agoni st s5g agoni <¥%and P aaam%ﬁteda%%v%mﬂ%emﬁﬁ?sn cg’rpé%etéf’ﬁg“‘g‘u eeni ng
challenge in that, by definition rece&n%r Is.,activ even in the

. .th
absence of lntugh sthe | Rhesriolivid FIP» Hele Wi, dtracqliplap pespengers:o o
differentiate between, e.g., the non endogenous receptor in fhe presence of
a candi dat @wﬁ&mﬁ@h@?m@m@hléﬁm@eﬁe%&e{%ﬁ W@E%&ce of
that conpound, with an 18 WD 01136471 PCT1USQOL315(9 ajm of such a
di ff erent i alPs dnassesiaigd with pesivation of Gar andHerpssacialed regenipret $v8r £2¢@c onpound
may be an inverse a%oni st, agonist, partial agonist or have no affect on
such a recefindirect Mechapismypf$ymepticdTrensamission,” gt oFmembleuren To Brun (3t can
enhance such differentiation. A preferred approach is the use of a GPCR
Fusi on 0 ot Bd.) NidholschGr et 4lyeds. drinauer Asspejatasong: (19921 Assays thahdgtect Brogenous
orphan GPCR has been constitutively activated using the assay techniques
set forth atoweulgtion caebe utilized to deterying if a candidgtescomppend; is, et BY BYHE t he
predom nant G protein that couples with the endogenous GPCR. Coupling of
t he G pr ot eagonisbtotzh@q-GrRER-psaviateforscepto (ign Sn¢hng coyenonnd wonld decreasn thee
assessed. Because it is nost preferred that screening take place by use of
a mammal i anleéls efkPs)e S3q-amsociapst reraptossican also bpent examigiel usipg a AP generte 0 have
endogenous G protein therein. Thus, by definition, in such a sgll;stem t he
non endogenasssy indat Sgidependent iphospbalipesst(echuses activation of genes containing AP1

15 elements; thus, activated Gg-associated receptors will evidence an ‘increase in the
expression of such genes, whereby inverse agonists thereto will evidence a decrease in
such expression, and agonists will evidence an increase in such expression.
Commercially available assays for such detection are available.

3. ' GPCR Fusion Protein

20 - The use of an endogenous, constitutively activate orphan GPCR or a non-
endogenous, constitutively activated orphan GPCR, for use in screening of candidate
compounds for the direct identification of inverse agonists, agonists and partial agonists
provide an interesting screening challenge in that, by definition, the receptor is active
even in' the absence of an endogenous ligand bound thereto. Thus, in order to

25  differentiate between, e.g., the non-endogenous receptor in the presence of a candidate

compound and the non-endogenous receptor in the absence of that compound, with an
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orphan GPCR wi || continuously signal. In this regard, it is preferred that
this signal be enhanced such that in the presence of, &g., an inverse
agoni st to wéetsemeptor, it is nore likely that it w | lpdrassadidisost o nore
readily differentiate, particularly in the context of 15 screening,

bet ween the teceptor .when.it |s_contacte i th the iLnyerse agoni st The GPCR
Fusi on Pr ot ea?xﬂ°F§w}?ﬁ tbanf)%{oéarl}ﬁ\gﬁgénm g &% WE‘F'Y‘@ sBﬁb‘fo&pﬂu&coupl i ng
with the non-endogenous GPCR. The GPCR Fusiqn Protein is preferred for
Screeni ng wiTtHY B8 3 HYCRR pEGiEh aRpEsh R peqniR pAPaYS ACAER PR A ause such
an approach ingreases the signal that is nost, preferaply utilized in such
screeni ng 208 tpé‘%ﬂﬁficf%s@ 2pRyoac ge bk (thah cap gubance; yuch giffesentiahian; oA £ i cant
"signal to noise" ratio; such a significant ratio is inport preferred for
the screeni ﬁefmemﬁﬁﬁ@e%%bﬁﬁ@g@%m%?@& osed herein. The construction
of a construct useful for expression of a GPCR Fusion Protein is within

t he purvidew of t Kisawallyagnondf isAetermineg thet @ nan-gndogeneus pmbacSRER hios heany

avail able 25 expression vectors and systens offer a variety of approaches
that can fi tconstitutively a¢tivated psinglthe ysnoierlpamesisetion aoye (8 ¥elias ofhewstét of an

I nvestigator. The criteria of inportance for such a GPCR Fusion Protein
construct i ds possibletth detemtiugtan prioGibaR G prpteimthet conples With Greendogsnonssequence
both be in- fane (preferably, the sequence for the endogenous GPCR i s

upst ream of GRGER. Cquplingsif the Gpralevic the GROR prdvides & signaling pathiwaydkid pandfe t he GPCR
must be del eted or replaced such that 5 upon expression of the GPCR, the G
pr ot ei n can asdessed.bBecausp litds most prefined GRCKrening bke plhdsrtivade of a mamingliano t he G
protein, or there can be spacer residues between the two (preferably, no
nore tha® alespressiba systdn, aahglaystdm will beenpreted tehavdmdogeaatisIGprateindhdréin.ned by

one of ordinary skill in the art). W have a preference (based upon

conveni ence)Thos, byséefinition,ainsyaele arsystam) thatnos-endagemdad, rdondtitutivelg i dethamtédhat ar e
not used will, effectively, upon 10 expression, beconme a spacer. Most
preferably, dytan GPORoVillicontinhaslycipnpll ds tHisoregdnd; itnio prefeerad dgethisisipniiBeR Wi | |
have been identified prior to the creation of the GPCR Fusion Protein
construct. Rebduaemtihiitn Gie@raetoy off elsun fvascizohistso theadcefiay & iDmoR

identified, it is
likely that it will be able to more readily differentiate, particularly in the context of
15  screening, between the receptor when it is contacted with the inverse agonist.

The GPCR Fusion Protein is intended to enhance the efficacy of G protein
coupling with the non-endogenons GPCR. The GPCR Fusion Protein is preferred for
screening with a non-endoggnous, constitutively activated GPCR becaunse such an
approach increases the signal that is most preferably utilized in such screening

20  techniques. This is important in facilitating a significant “signal to noise” ratio; such a
significant ratio is import preferred for the screening of candidate compounds as
disclosed herein.

The construction of a construct useful for expression of a GPCR Fusion Protein
is within the purview of those having ordinary skill in the art. Commercially available

25  expression vectors and systems offer a varicty of approaches that can fit the particular
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preferred that a construct conprising the sequence of the G protein (i.e.,
a universal G protein construct) be available for insertion of an
endogenouswom@Ridgequence therein; 15 this provides for @CTUSIEHEY | n t he
context of large-scale screening of a variety of different endogenous

GPCRs  havi ngL. gl ffarignktsifnl 96 Sdterid Sf ipbishca Bsh\leh & GPERI Fudion \Febinact i vat ed
GPCRS t hat coup({ffaaﬁto C§l & and &no arlgﬁ’ expected to inhibit the formation

of CAWP ”Hkéonﬂ,fu §ﬁ%§th@@r§(ﬁged6&0@Péﬂ§eﬁlﬁeﬂc¥m9f}p ueltabbenging (i.e.,
na pon actil va

the cAWP sig ecreases vation thus making the 20 direct o
Cignal ) i Geferil, i BeGleRt B R e R R e e R e
Protei n « haparebe| R g “FFRbaRdr skionc BT dofeh & SpARIG GRS M T el
an endogenoten EPERUROLIe Rt G plbe| 88 e BERfse Ty T e 5T ©
20 W0 01/ achmed Sety 80P 1 S5 drcbien 8 b RCERRIAR: bl BB 0, 777
ST RGN B e W R
ot ect i o ote oAy skl By S Hepps § e igte (e it S isned ol R "
For mat | on_ ot ® e et 2B TP, g1 sl 8 et o, My e hEh, &
e or | CH pr PP, REFHER fHRGFo MDD O 18 LT P e e 00 | shed
0 B8 i b3t el b5 T B8 s P! L1
Ga of the’ CPaFaonA) Bertigp Bee sl = oY SHIPiens HFTREF B ARRRSLEE can have
"al'al Fusi BB et L EShETERE e AR 1580 FLRPER (ora R G |
protein construct) be available for insertion of an endogenous GPCR sequence therein;
15 this provides for efficiency in the context of large-scale screening of a variety of
different endogenous GPCRs having different sequences.
As noted above, constitutively activated GPCRs that couple to Gi, Gz and Go are
expected to inhibit the formation of cAMP making assays based upon these types of
GPCRs challenging (i.e., the cAMP signal decreases upon activation thus making the
20  direct identification of, e.g, inverse agonists (which woﬁld further decrease this signal),
interesting. As will be disclosed herein, we have ascertained that for these types of
receptors, it is possible to create a GPCR Fusion Protein that is not based upon the
endogenous GPCR’s endogenous G protein, in an effort to establish a viable cyclase-
based assay. Thus, for example, an endogenous Gi coupled receptor can be fused to a Gs

25  protein — we believe that such a fusion construct, upon expression, “drives” or “forces”
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will force the endogenous G coupled receptor to couple to its

non- endogenous G 15 protein, &, such that the second nessenger, for
exanpl e, | ¥@OUK7 ri phosphate or diacyl gycerol, can bePQTHHeu318® in |ieu
of CAMP production. 4. Co-transfection of a Target G Coupled GPCR with a

Signal Enhgpcer A SRSt Ep i | ed
receptor is en%&?@%wg’tc eny fgf(@gﬁeggéﬁgﬁd@ er(g\ grteeﬁ’%%ecrease
the | evel of, cAVP production, which asse t_af .CAVP.| evel s
chal | engi ng.mai\na @fcf%é%'g“s\‘f% AL SA éﬁgs'ﬁgbiﬁ}?gggﬁl}%gats(ﬁ%ea@ e%%@"lllprlnedgr oduct i on
of cAMP as an jndicatiop of .constj Lve activation qf. a receptaor that

bt edon nant 11 RBVEReRs Bt 3875 0P Eor Voo Hpselu e ereb e
co-transfecting.a signal, enhanger, eg., a_nagn; endogenous, .constitutively
acti vat ed ré’é’@‘ggﬁ c ﬁafadﬁ?ﬂ%ﬁﬁsm‘a@’m&e%@%wﬁgg%&S?Phslae@tw*%t i on
(e.g., TSHR-A6231, disclosed below), with the G linked GPCR., As is 21 WO
01/ 36471 PCTFUSORP squjtrient Spg‘a@rﬁgﬁ“ stimlates thet forppatign of therenamnessdenyls coupl ed
receptor can be determ ned based upon an increase in production of CcAWP.
Constitutiveydlasehvation of a G coupl ed receptor leads to a decrease in
production cAMP. Thus, the co-transfection approach:is intended to

advant ageous| y eRgraliyeffeqiive is 2:G Brotsin Fusion gonstrect dhat wifizesaGgrotein fused
co-transfection of a 5 non _endogenous, constitutively activated Gs coupl ed
recept or - (t WéthaGy Rh GzarwPretein) A mostnzeferrad fesipsgasigcteathe asenmplishedr ecept or
(the "target receptor") provides a baseline CcAMW signal (i.e., although
the G couplwith a éxecProtsin wherbih thtefirsbsix €6)camifo ladde bE thetGrprtein’ degbumitse” wi | |
be relative to the substantial increase in cAWP | evels established by
consti t ull vel'Gady is deltellan@sthe tstfive 5)Sdngind heidsdt A CAdrminBY erdd i Goaq is
co-transfecting the signal 10 enhancer with a constitutively activated

versi on of thfac@ iR the'cBFSBbMling AilRcIBbY e B8 of MERPHLRG drtértiit RGY decr ease

(relative to base Iine) due to the increased functional activity of the G

arget (i - e ol adRRIEARGS GANR-a 85/ SR R ABkewRPERRUNDS USi ng

a CAMP base ay can t
Protein, resulting in a “Gq/Gi Fusion Construct”. We believe that this fusion construct

will force the endogenous Gi coupled receptor to couple to its non-endogenous G

15 protein, Gg, such that the second messenger, for example, inositol triphosphate or
diacylgycetol, can be measured in licu of cAMP production.

4. Co-transfection of a Target Gi Coupled GPCR with a Signal-
Enhancer Gs Coupled GPCR (cAMP Based Assays)

%0 A Gi coupled rcceiator is known to inhibit adenylyl cyclase, and, therefore,
decrease the level of cAMP production, which can make assessment of cAMP levels
challenging. An effective technique in measuring the decrease in production of cAMP as
an indication of constitutive activation of a receptor that predominantly couples Gi upon

25 activation can be accomplished by co-transfecting a signal enhancer, e.g., a non-
endogenous, constitutively activated receptor that predominantly couples with Gs upon
activation (e.g., TSHR-A623], disclosed below), with the Gi linked GPCR. As is
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acconplished, with two provisos: first, relative to the G coupled target
receptor, 15 "opposite" effects wll result, i.e., an inverse agoni st of
the G coUWPOU3@ZEr get receptor will increase the neasur B§TUANB1¥gnal |
whil e an agonist of the G coupled target receptor will decrease this

signal ; secgpsdentaon¥iiiive altivattdioa Gilcouglad @ieitr Cardirdentnined bisbdipor €

dlrectly identified using this approach shoul d be assessed i ndependent | y to

ensure t hat,,t:heste G0 pRdictibR bI SAMPN ECistifMe R1VHEOE 09 Gi R6aIDFecétdti S can be
done prior to or 20 after screening against the co-transfected receptors).

F. Medi ci ngl,Cheimistdale iFpRandtioh XAMPUITHAS theXoistectidh bfjftdach SiRtehddacat i on of

candi dat e corrpounds Is preferably conducted in conj unction wth conpounds

gener at ed 4 364 A L bBh m&é“@g&}%ﬁ&fr&@ SR UGS, coMhBEBBn g Qus NG of

conpounds are ra epared r such anal ysis. General y, the results

of_suchcszcreg%g%emdsl Ja%nere fter t mled%gwmd?jl 848al e @géﬁw 31509

uni que POt UGt Ur 65 ese conpo are preferably

subj ect ed ta dd| b E@gll core
structur e( S “f ur{)%ﬂ s (% rrédéﬁp zrt I es ﬁmr e Such
technlques kno .t te dRed in
detail in t %hﬁg ’%herbg Jégplsﬁ rﬁéc}gdm £kgorf“‘]lyglgl [ ons Candl date
conmpounds sgl ect e,d rt her dev ,
phar maceut i g‘ﬁ‘f nﬂg‘gf’? feg S¢ EOSI %%ﬁ%ﬁg%%%g\%?&é’nom ?gtﬁ’gﬁos in the
art. Suitable mace al | . r to those
in the art °°P§}’rn%i a.g ﬁeﬁgﬁ}%%@ gﬁé‘?"%ﬁgeu |c§¥€g{eq@h§es 16' h
Edi tion Mac PubI ) Ut|||ty
Al 't houg’rp W’glﬂ ﬁ%’l?{‘t& Pve?)ﬂ%cgﬁ%ﬁdé ﬂ?fb%fn etel;egl g‘%’s “WI?J Uien GPCRs 15
Come bunde priLp Bther doridase (reative b Biae iné) it S Rho AR

of the Gi target (i.e., which decreases cAMP).

Screening of candidate compounds using a cAMP based assay can then be
accomplished, with two provisos: first, relative to the Gi coupled target receptor,

15 “opposite” effects will result, i.e., an inverse agonist of the Gi coupled targ;et receptor
will increase the measured cAMP signal, while an agonist of the Gi coupled target
receptor will decrease this signal; second, as would be apparent, candidate compounds

that are directly identified using this approach should be assessed independently to
ensure that these do not target the signal enhancing receptor (this can be done prior to or

20 after screening against the co-transfected receptors).

¥. Medicinal Chemistry
Generally, but not always, direct identification of candidate compounds is
preferably conducted in mnjmcﬁon with compounds generated via combinatorial
25 chemistry techniques, whereby thousands of compounds are randomly prepared for

such analysis. Generally, the results of such screening will be compounds having

22




agoni sts, agonists or partial agonists (preferably for use as

phar maceuti cal agents), these versions of human GPCRs can al so be utilized
i n resear chwosiBesmys. For exanple, in vitro and in vivopSyeiesno

i ncorporating GPCRs can be utilized to further elucidate and understand

the roles t re or,s_pl in the human cgndition, .both norpal and 20
di seased, ars\%% v@el cogg%b'ﬁﬁtg’re%t g’%ﬁf“’ﬂf’é’ ¢ CopRe Sé@ng’iﬂ?eﬁ??x Jerted ¥t i on as

it applies to..understanding.the signaling cascade. The val ue in non
endogenous h n%iﬁ%’“?*‘g m‘%?féf?’“?nn@%}m 3 ;?lie{egreésc% PR (Bhtor futher s
enhanced in that, becapyse of their unjque features, non-endogenous human
GPCRs can be®iansg temedicins! properties thereply| Such fechnigies afedmawn & thosein théve hunman
body before the enﬂogenous ligand therefore is identified. O her uses of
the 25 di scl¥s®d il agihesddressed in deiatl iptbispatentdogemens t hose in the art based
upon, inter alia, a review of this patent docunent. 23 WO 01/36471

PCTI US00/%31509 EXAMPLES The fol | ow ng exanples are presented for purposes
of el ucidati®%n, JZharmageutial eampositions of the present invention. Wile
specific nucleic acid and ami no acid sequences are disclosed herein, those
of ordinary ski | [Candidaieeomponndsrselectedefor fusthenvevtiopnimat Sanctisi fointulatédinteake ni nor
nodi fications to these sequences while achieving the sanme or substantially
si mil ar resbagnacebiosl cemipisisionswsingeshtiguesivwelldmawn wythese aicthe . Spitdblecat i on or
under st andi ng of sequence cassettes from one sequence to another (e.g. from
rat recept orphamcentinaliy-acerptable cariens aferayaildbienta thase oethe art; r sanipluyese r ecept or
B) is generally predicated upon sequence alignnent techni ques whereby the
sequenceld arRemingtenieBharmacenticaiSoighéasy 16™t Hlitiba) £980] MeckaRubHshingf Ca,0p0rTNal i ty.
The mnut ati onal approach disclosed herein does not rely upon this approach
but is insteata,bdsled upon an al gorithm c approach and a positional

di stance froma conserved proline residue |located within the TM6 regi on of
human GPCRs. Once this approach is secured, those in the art are credited
with the alHlitpther Utllite m nor nodifications thereto to achieve
substantially the same results (i.e., 15 constitutive activation) disclosed

herein. Such nodiAlthaghappenehas ofitle tRMISERARE versions the human GPCRs

15  disclosed herein may be for the direct identification of candidate compounds as inverse
agonists, agonists or partial agonists (preferably for use as pharmaceutical agents), these
versions of human GPCRs can also be utilized in reseatch settings. For example, in vitro
and in vivo systems incorporating GPCRs can be utilized to further elucidate and
understand the roles these receptors play in the human condition, both normal and

20  diseased, as well as understanding the role of constitutive activation as it applies to
understanding the signaling cascade. The value in non-endogenous human GPCRs is
that their utility as a research tool is enhanced in that, becanse of their unique features,
non-endogenous human GPCRs can be used to understand the role of these receptors in
the human body before the endogenous ligand therefore is identified. Other uses of the

25  disclosed receptors will become apparent to those in the art based upon, inter alia, a

review of this patent document.

23



within the purview of this disclosure. Il 20 Exanple 1 ENDOGENOUS HUMAN
GPCRs 1. ldentification of Human GPCRs The di scl osed endogenous human GPCRs
wer e i dentwpinp@s4ased upon a review 25 of the GenBank TRCEASHFAHNG

i nformati on. Wile searching the database, the following cDNA clones were
i dentified as evidenced bel ow ( TabpeafeprLg VWO 01/ 36471 PCT/ US00/ 31509 .
TABLE C Di scl osed Accession Conplete DNA Open Readi ng Nucleic Am no Hunman

Nunber - Sequence '@xﬁ‘fﬂ Idrddsd tRsidfioRahidS hot( Base
Pairs) SEQ D. SE%E?EFO%CRS i aiiafied 4 Yl Br 147,§g’6%t§) é?t152bp 12

nRop11 Aco oo (3 fbee B9 fmap it ASATA00 4O Red, L hp o 10
1314 nROPPAPS 6 PR bl BB o chfearh SRR AP SR MBE - 50077
LSRR ML e 7 R e e
substantially similar results 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
10 effort to determine areas of commonality. The mutational approach disclosed herein
does not rely upon this approach but is instead based upon an algorithmic approach and a
positional distance from a conserved proline residue located within the TM6 region of
human GPCRs. Once this approach is secured, those in the art are credited with the
ability to make minor modifications thereto to achieve substantially the same results (i.e,
15 constitutive activation) disclosed herein. Such modified approaches are considered
within the purview of this disclosure. .
/i
/]
/
20 //

Example 1
ENDOGENOUS HUMAN GPCRS

1. Identification of Human GPCRs
The disclosed endogenous human GPCRs were identified based upoh a review
25 ofthe GenBank™ database information. While searching the.database, the following

cDNA clones were identified as evidenced below (Table C).
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hRUP20 AL161458 163,511bp 1, |1bp 25 26 hRUP21 AC026756 156, 534bp 1, 014bp
27 28 hRUP22 AC027026 151, 811bp 993bp 29 30 hRUP23 A0007104 200, 000bp

1, 092bp 31 wWamAdmIP24 AL355388 190, 538bp 1, 125bp 33 34 HRABEG3188026331
145, 183b51, 092bp 35 36 bRUP26 AC023040 178, 508bp 1, 044bp 37 38 | RUP27
AC027643 158, 700bp 1, 020bp 39 40 5 2. Full Length Cdoning a. hRUPS (Seq.
Id. Nos.1 & 2) The disclosed hunan RUP8 was identified based upon the use
of EST dat abase (dbEST) |nformat|08 ??A&}G searching the dMEST, a cDNA

cl one with accession nunber 25 WO ?78 1 PCT/ USOO/31509 AL121755 was

identified - Heowiog Rf-rers—were— used for
RT-PCR wit h hyli8n t est i N o7 at hor?s éa NAcDﬁﬂem%'r'ﬁe “‘c'i; t ﬁﬁ;ﬁt S:
5' - CTTGCAGH 23" | ( b FaboNQ : (hsc PRAPSS) . | seQp.
5' - GTGATGCICT GGACF GG 3' |(SEQID. NO.|: 42; anti <ensm) 5 PR was
performed ysi ng Advant age cDNAjpol ynerase (O ont ech;] manuf ag¢turing
i nstructiofs WRUPS be f SLETG) |i nlBOP rqactibﬁblby Hhe flol | wi g cycl es:
94C for 30 T 5 S |m1;§375,m,, SBEILPT 120 $5800p / 2¢ 108 1§ migr,—pnd 72C
for 7 mn. [Cycles 2 1thro lwer e reoeted35 bs. A 1. 2kb PCR| fragnent
was isol at ¢d ‘&“&’%I ne&OP P the ﬁ@ﬁf“ﬂ’ TQPO W¥eRr {10 @I nvilt r dgen) and
sequenced | ACDI3god :~ Ri¥7264- E| B osyS{ems  pee,
SEQ. | D. NO. | 2 for RUPS is det forth in
SEQ I D. NO. ' f. . Wdl dcl ofed Humdh RUPO was
i dentified ﬁaﬂa@mpon AT §f Geadhank  1,3560p 11 12

hRUP14 A1137118 168,297bp 1,0410p 13 14

hRUP15 AL016468 138,828bp 1,527bp 15 16

HRUP16 AL136106 208,042bp 1,068bp 7 18

hRUP17 AC023078 161,735bp 969bp 19 20

bRUPIS AC008547 117,304bp 1,305bp 21 py)

hRUP19 AC026331 145,183bp 1,041bp 23 24

hRUP20 AL161458 163,5110p 1,01Top 25 26

hRUP21 AC026756 156,534bp 1,014bp 27 28

hRUP22 AC027026 151,3116p 993bp 29 30

hRUP23 AC007104 200,000bp 1,092bp 31 32

hRUP24 AL355388 190,538bp 1,125bp 13 4

hRUP25 AC026331 145,183bp 1,092bp 35 36

bRUP26 AC023040 178,508bp 1,044bp 37 38

hRUP27 AC027643 158,700bp 1,020bp 39 40

5 2, Full Length Cloning

a. hRUPS (Seq. Td, Nos. 1 & 2)
The disclosed human RUPS was identified based upon the use of EST database

(dbEST) information. While searching the dbEST, a cDNA clone with accession number



15 database information. While searching the database, a cDNA clone with
Accession Nunmber AC011375 was identified as a human genom ¢ sequence from
chr ompsomeWoB136fHe full | ength RUP9 was cloned by PCR u¥FCHYSWS1H8r s:

5' - GAACCTGTGAAGAGTGATGC- 3" (SEQ I D. NO. : 43; sense),

5' - GTCAGCAATAR THA MAGEANIEAG o 3ncdd®ERovEl. GIOR. 4The RINbwiag PER)pridibremelehunan

genom ¢ DNA (Pronega) as a tenplate. Taqg Plus Precision pol ynerase

(Stratagen d‘ffﬁf YIRS R 1R hrbine@Redly cDNA(CIdHbER)asid@ddieson W th 5%
DVSO by thgl)se ol lTowing cycle with step 2% stéog(4 rep)éagte 35 tinmes: 94C

for 1 m nutecrPdeabREATEROGERRRATCCHS GERD N:4sRaR) @8 72C for 2 minutes;
72C for 5 nsfﬁa-t?es. A 1.3 Kb PCR fragmgsnt was isolated and cloned into the

PCRI | - TOPO sv.ga6ATGCEETEAGPACTOENOTIGEY GRQIINWaRnatsege) and conpl etel y
sequenced using the ABI Big Dye 26 | WD 01/36471 PCT/ US00/ 31509

Ter m natsor HQR waP.perforfied SysiigeAgvantage cDISBQpalyinédade: (€lonkhly mamichuringani no aci d
sequence for RUP8 is set forth in SEQID.NO :4. The sequence of RUP9 cl ones

i sol ated fiQmiuaTWl BEMNGWE) NDuIRIGOE By Welfblldwag; el e9Ic€ fartBoaksjed from
data base. c. bRUP14 (Seq. 1d. Nos. 5 & 6) 5 The disclosed human RUPI O was

| dent | 1 ed i3S e HPQ; 668 453 oo, FREORRY. 5 AL BRPFECIH! PniiR! ichles W11 | ©

searching t ase, clone wth actession nunber A0008754 was

identified as uman nosd equence from chronosone 19. The full length
o VAR o -

RUPI 0 was using priners:

g %1%&%%%&@5@ Wﬁ%e?ﬁgtﬁ tst? és] nse?‘a%r%% unman
pol yrot e GRRTEDCRY SR dae 4 ML Blp Bpe Rehfin e @ oiipieRs PO,
seconds:  oates FERTRNGY, i e i’ 5o SebBRETRERIP i Woelier 00 %750
for 7 m nUtflfo.]]’)A.‘N{)'.;g. . ' |
b. hRUPY (Seq. Id. Nes. 3 & 4)
The disclosed human RUP9 was identified based upon the use of GeneBank
15 database information. While searching the database, a cDNA clone with Accession
Number AC011375 was identified as a human genomic sequence from chromosome
5. The full length RUP9 was cloned by PCR using primers:
5’-GAAGCTGTGAAGAG"I'C;A'£‘GC—3’ (SEQ.ID.NO.:43; sense),
5’-GTCAGCAATATTGATAAGCAGCAG-3’ (SEQ.DD.NO.:44; antisense)
20 and human genomic DNA .(Promega) as a template. Taq Phus Precision polymerase
(Stratagene) was used for the amplification in a 100p1 reaction with 5% DMSO by the

following cycle with step 2 to step 4 repeated 35 times: 94°C for 1 minute; 94°C for

30 seconds; 56°C for 30 seconds; 72°C for 2 minutes; 72°C for 5 minutes.
A 1.3 Kb PCR fragment was isolated and cloned into the pCRII-TOPO vector

25 (Invitrogen) from 1% agarose gel and completely sequenced using the ABI Big Dye
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15 Kb PCR fragnent was isolated and cloned into the pCRII-TOPO vect or
(I'nvitrogen) and conpletely sequenced using the ABI Big Dye Term nator kit
(P. E. Bi osywoenyésd71 The nucl ei c aci d sequence of the novatCTusnensmecept or
RUP10 is set forth in SEQID.NO :5 and the putative am no acid sequence

EI'EgrgiOfsc: gse t %ﬁg%&ﬁﬁsﬁ% glo ’flge(g'ngaseguuponﬁﬁﬂ% L%%mg]? ZBgLnE)
acceser on SRS rrhs&%é%é%ﬁ SERRINGF TR PR St R He e gence

from chr onosone, 2 / 3647 US00/ 31509 . The full length RUPI 1
was cl oned %#(ﬂ”géh &g’ﬂ%@ E’s‘lﬁ‘ GGC- 3

(SEQ I D. NO. : 47; senseé% GCAGCCCTGCAGCTGGEC- 3" (SEQ | DNO. : 48;
anti sense) and hunehn Hgfﬂ@e‘bg@ ch) as a tenplate. TaqPl us

Preci si on DNA SQ‘EC” ynerase (Stratagene Jﬁpwas used for the arrpl ification in

a SO1 redction byhe discloged) BRYFA( wag 1dgptifipdhagsd upon theyse ot GepRankat ed 35

times: 94C for 3 mnutes; 94C for 20 seconds; 67C for 20 seconds; 72C for
1.5 m nut es:databge finformation.n Wiils segrching theislatapyse, ¢ eRNAesione,with acogssioned and
cloned into the pCRI|-TOPO vector (lnvitrogen) and conpletely sequenced
using the ABRMIBEGAGHESTFE Mas ifgrtifiedias i humap geme gequensy frophelrggosems| ei ¢ aci d
sequence of the novel human receptor RUP11l is set forth in SEQID. NO :7
and the put d9; JFee Bl lengthRUB1% by REPEFfusing peimerst orth in SEQ | D. NO. : 8.
e. hRUP12 (Seq. Id. Nos. 9 & 10) The discl osed human RUP12 was identified
based upon tSHh€CATEGECASEABRITRTCIAMTACE-3" WHQ 1D N #b:shise)gnd he dat abase, a
cDNA clone with accession nunmber 15 AP000808 was identified to encode a
new GPCRO h#-ORFATEGETFAAGCEAGKTGIG S’ WEQiDrNQ 467mmtisense) hunan nass oncogene

GPCRs. The full length RUP12 was_cl oned PCR
and human feukocyte Marathon-Ready cDNA (Clontech) as a template. Advantage

cDNA polymerase (Clontech) was used for the amplification in a 50p1 reaction by the
following cycle with step 2 to step 4‘ repeated 35 times: 94°C for 30 seconds; 94°C
for 10 seconds; 62°C for 20 seconds; 72°C for 1.5 minutes; 72°C for 7 minutes. A 1.0

15 Kb PCR fragment was isolated and cloned into the pCRII-TOPO vector (Invitrogen)
and completely sequenced using the ABI Big Dye Terminator kit (P.E. Biosystem).
The nucleic acid sequence of the novel human receptor RUP10 is set forth in
SEQ.ID.NO.:5 and the putative amino acid sequence thereof is set forth in
SEQ.ID.NO.:6.

20

d. hRUP11 (Seq. Id. Nos. 7 & 8)
The disclosed human RUP11 was identified based upon the use of GenBank
database information. While searching the database, a ¢cDNA clone with accession

25 pumber AC013396 was identified as a human genomic sequence from chromosome 2.

27



using prinmers: 5'-Cl TCCTCTCGTAGGGATGAACCAGAC- 3" (SEQ I D. NO. : 49; sense)

5' - CTCGCACAGGTGGGAAGCACCTGIGG 3" (SEQ I'D. NO. : 50; antisense) 20 and human
genom ¢ DNKOOUB@Tk ech) as tenpl ate. TaqPl us Precisi on DREVESINHase
(Stratagene) was used for the anplification by the following cycle with

step 2 to Fhli‘lenhﬁﬁ&ﬁiﬁ%éélohwmcﬁﬂ& fimeds:Mi n; 94C for 20 sec; 65C for
20sec; 72CS¢ 2 mn and 72C for m n. éA 1. 0kb PCR fragnent was isol ated

and cl oned { dcﬁ 62‘1;8 &Tm,g( P imH NOAEA b d conpletely
sequenced u3| ng t T &EFg%ye Term nat(gréklt 28 %%’01136471

PCT/ USCQO' 315 ce66c-35ERQIBNS. .48 h@ensBpcl eic acid
sequence and%ﬁé@ﬁg%‘\lo for deduced amdno aci d sequgynce) f hRUP13

(Seq. Id. én%)mbeN,dl AR ab W eenpBit1 STaPRs| Pheeibibh i BAbased upon
the use of GenBa K da‘% abase(ﬁm‘LV\b“uiﬁi}ej sear chi ng thae@dat abase, a cDNA cl one
with acce H‘ftﬁ () was/ 8d VB8 medﬁﬂ;snﬁcam in0a SORIOAACtN EYMHEPCR,

havi ng S|g cant

nol ogy with GPCR fi'sh GPRX-CRYLA The full length
?zz_gﬂgﬁa eﬁggegcl{&@a@%%@e% PE R RIS
L R T L
Rt %;“ﬁmpd tijatamiies 1
(15 (P. E. gBIn‘)(;’S ste 6‘?11(5‘5% SEQ | ) ¢l ei and
SEQ | D. ND. ; mgeleicr agi m&%&%ﬁ%@%@%ﬂgﬁ@ﬁ %ﬁ%ﬁpﬁ&a@*ﬁ?cﬁd Nos. -

13 & 14) The discl osed human RUP14 was_identif.i d _upon the use of
Gene Ban%< and the putative amino acid sequence thereofis set forth in gngﬁ%il% 8. P

e. hRUPI12 (Seq. Id. Nos. 9 & 10)
The disclosed human RUP12 was identified based upon the use of GenBank
database. While searching the database, a ¢cDNA clone with accession number
15 AP000808 was identified to encode a new GPCR, having significant- homology with rat
RTA and human masl oncogene GPCRs. The full length RUP12 was cloned by PCR
using primers:
5’-CTTCCTCTCGTAGGGATGAACCAGAC-3’ (SEQ.ID.NO.:49; sense)
5°.CTCGCACAGGTGGGAAGCACCTGTGG-3’ (SEQ.ID.NO.:50; antisense) .
20  and human genomic DNA (Clontech) as template. TaqPlus Precision DNA polymerase
(Stratagene) was used for the amplification by the following cycle with step 2 to step 4
repeated 35 times: 94°C for 3 min; 94°C for 20 sec; 65°C for 20sec; 72°C for 2 min and

72°C for 7 min. A 1.0kb PCR fragment was isolated and cloned into the pCRII-TOPO

vector (Invitrogen) and completely sequenced using the ABI Big Dye Terminator kit

28




dat abase i nformation. While searching the database, a cDNA clone with
Accession 20 Nunmber AL137118 was identified as a human genom ¢ sequence
from chromogen364m3. The full |ength RUP14 was cl oned byPCIO3Rostsesg pri ners:
5' - GCCATGGAGAGAAAATTTATGTCCTTGCAACC- 3" (SEQ I D. NO. : 53; sense)

5' - CAAGAACA =3 . : 654 i hunan
genoni ¢ DNA%%}%%M% e’mﬁgfégﬁgﬁg%ss%g%&gﬁ§§ 'oﬁ%/?r‘gfraiq.gre 25
(Stratagene), and,5% DVBO were .used for the anplification by the follow ng
cycle 29 wd TF%@H%%%W@@@/MSOQ with step 2 and step 3 repeated 35

trmes: 94C for 3 mhuje. 94¢C f 0 se ds; 58C for 2 mnutes; 72C for 10
mnutes. A 1.1 Kb F’gR&ﬁpgg%éﬁ‘!ﬁéi"ﬁ@dgi d and cloned into the pCRII-TOPO
vector (Ilnvitrogen) d,c | et el enced usi t he ABI Bi e

Termi nator 1dt (P.E. %ge éﬁs‘gg{)zgw&ﬁ’g s .?@Eﬁé}gﬁdf“@f’n ﬁ%ﬁ:l’% %/aci d
sequence and_SEQ ID.NO : 14 for deduced am no_acid sequence). The sequence

of RUP14 3| diaBankdatabassq While searching the databaseria SONR/clons with deresdianiumber sequence
obt ai ned from database. h. hRUP15 (Seq. ld. Nos. 15 & 16) The discl osed
human RUP15 A&@1178bwes identified fpsengodepppew GECRs bavire sipnificmatrhemolkagy pthabase

informati on. Wiile searching the database, a cDNA clone with Accession

Nurmber ACO16@RGER figh-CRRIEARYLAe The SilldensthRIAP 13eves Alored by RCR1ising primerst ul | | engt h
RUP15 was cl oned by PCR using priners: 5'-GCTGITGCCATGACGICCACCTGCAC- 3
( SEQ. | D. NO. :%@F@@%%?AG@A NOTRMENAC- 3'  ( SEQID. NO. : 56;

antisense) 15 and_human genom ¢ DNA (Pronega) as a.tenplate. Taq Plus

]I:’r ﬂ:i si on pol Wﬁg‘fﬁa‘s@quﬁ%gmé ?@%ﬂ)ﬁ%’ifziaﬁ%’m&gpl i fi cagi on b%/ t hS4C
ol | owi cycl.e wi ste epeat.e | es: . or m nut e;

For 20 oRorm s shagmieh ((estestd HERE , Faophos Pigiion BiydBowaeriy 7

\r/n e(r:]'ltj g?s' A 1(St?at§g2n5%§s ue%%re£ém céﬁ%glbgglg%oﬁo%ngcéy% t:ev%thI srt]etp ttors]s?ep%CRI |-TOPO

repeated 35 times: 94°C for 3 min; 94°C for 20 sec; 65°C for 20sec; 72°C for 2 min and

72°C for 7 min. A 1.35kb PCR fragment was isolated and cloned into the pCRII-TOPO

vector (Invitrogen) and completely sequenced using the ABI Big Dye Terminator kit
15 (P.E. Biosystem) (see, SEQ.ID.NO.:11 for nucleic acid sequence and SEQ.ID.NO.:12

for deduced amino acid sequence).

g. hRUP14 (Seq. Id, Nos. 13 & 14)
The disclosed human RUP14 was identified based upon the use of GeneBank

database information. While searching the database, a ¢cDNA clone with Accession
20 Number AL137118 was identified as a2 human genomic sequence from chromosome

13. The full length RUP14 was cloned by PCR using primers:

5’-GCATGGAGAGAAAATTTATGTCCTTGCAACC-3’ (SEQ.ID.NO.:53; sense)

5’-CAAGAACAGGTCTCATCTAAGAGCTCC-3’ (SEQ.ID.NO.:54; antisense)

and human genomic DNA (Promega) as a template. Taq Plus Precision polymerase

25  (Stratagene) and 5% DMSO were used for the amplification by the following cycle
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20 (I'nvitrogen) and conpletely sequenced using the ABI Big Dye Term nator
kit (P.E. Biosystem). See, SEQ IDNO :15 for nucleic acid sequence and

SEQ. | D. NOW0®1/3@71 deduced amino aci d sequence. The seqEBERUENSISHRUPLS
clones isolated from human genom c DNA matched with the sequence obtai ned
from dat ab%@g,gsté% P (rejsedted 39 tinl¥eS 9497 fe 31Rinute3944C for 20Vekddhas3 4471

PCT/ USOO 31 e di sc osed human RUP16 was idenfified based upon the use
of GeneBan @k ?'aseg @?gf'ﬁ il e searching the database, a cDNA

cl one wit h “Ace&¥ %'He A 6 was identified as a human genomic

sequence fromc 13. e fu en 1 PCR usi ng
primers: S 5'- BT?%F@E’F@E"&?&#@ d chﬂ@g&%ﬁ{ of
initiation codon), SE

anti sense, (nvitwgen)asg @B’Q@%{ %HW%@M%E‘@“%&’F%&@* Ready cDNA
(C ontech) as tenpl ate. Advantage |, ymer as %8%50(2 ﬁ@) s used for
the anpl5 f iBiegystem) i (fee STEQIDNQS f%ﬁ“ﬂ?ctaﬁg SeqU5REeo @% ¥ step 2 to
4 repeated 35 tinmes: 94C for 30 _seconds; 94C for 5 10 seconds; 69C for 15
seconds: 7Xledicsd aming seid squenge)y The segrense of RUPLE °1°R“1‘s‘ﬂatR‘g%F@Ft“’F‘?aagrrent was

i sol ated and cl oned into the pCRII-TOPO vect or | nvitrogen) and conpletely
sequenced gshongicDNA Iptch e tequenee eblaad frem datgbase. SEQ11).NO :17 for
nucl eic acid sequence and SEQ I D. NO.: 18 for deduced am no acid sequence.
The sequence of RUPlBRUIPéﬁé'iF‘IfEEUPFeHSﬁW four unordered segnents of 15
AL136106, indicating that the RUP16 cDNA is conposed of 4 exons . hRUP17
(Seq. |d. Nos. IhedisployeditvanagiRIB15yeng lmﬁﬁ?ﬂl’@%@%ébepﬁéﬁlqeﬂ?%kbased upon
t he use of GeneBank database information. Wile searchlyetg t he dat abase, a

cDNA cl the detabhsefnfoouationn Whilersrerchingixsdatabasgs 8 DN clope @ith Accessionnan

genom c sequence from chrompsome 20 11. The full length RUP 17 was cl oned
by PCR usi rijumpber 016468 was identified as a human genomic sequence. The full length

RUP15 was cloned by PCR using primers:
GCI'G'ITGOCATGACGTCCACCIGCAC-3’ (SEQIDNO :55; sense)
5-GGACAGTTCAAGGTTTGCCTTAGAAC-3’ (SEQ.ID. NO :56; antisense)
15 and human genomic DNA (Promega) as a template. Taq Plus Precision polymerase
(Stratagene) was used for the amplification by the following cycle with step 2 to 4

repeated 35 times: 94°C for 3 minute; 94°C for 20 seconds; 65°C for 20 seconds;

72°F3 for 2 minutes and 72°C for 7 minutes.
A 1.5 Kb PCR fragment was isolated and cloned into the pCRII-TOPO vector
20  (Invitrogen) and completely sequenced using the ABI Big Dye Terminator kit (P.E.
Biosystem). See, SEQID.NO.:15 for nucleic acid sequence and SEQ.ID.NO.:16 for
deduced amino acid sequence. The sequence of RUP15 clones isolated from human
genomic DNA matched with the sequence obtained from database.

i. hRUP16 (Seq. Id. Nos. 17 & 18)
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5 - TTTCTGAGCATGGATCCAACCATCTC- 3" (SEQ I D. NO. :59; sense, containing
initiation codon) 5'-CTGICTGACAGGGCAGAGECTCI TC-3' (SEQ I D. NO. : 60;

anti sense, WO@#etop codon) and human genomi c DNA ( Prorepaiensssy enpl at e.
Advant age cDNA pol ynerase m x 25 (d ontech) was used for the arrpl i fication

in a 100ut react| t he, 3 364 P 31509

fol | owi ng cycl e dﬁgc@“ﬁ%%ﬁﬁéaﬁt‘%e& aF 1310113%(}15?8{ fuslepk g4C for
15 sec; 67Cf 20 se 30 se d 72C for 5 mn. A
970bp PCR fraé‘%@ﬁn’&%@ﬁi ?is%’r?g ﬂ’%?\‘ﬂ ASEPSEPR 0 t he
pCRI IIo TOPO vgct % 9e ‘g IeteI y sequenced using the ABlI Big
Dye 5 Termgﬂ?’g‘?"‘g‘]{} ‘gﬁ %%‘B'@V f‘%?‘rgp R PO IRES frqm W;ﬁ‘é?ﬁqaaiégaci d
sequence and Q. NO 20 for deduced amino acid sequence

(qu Id. No& %E‘f k‘?&‘hm ez vlancd by RGRuSIIROPIEShas i dentified based upon

the use o t3eneBank dat abase information. \Wile searching the database, a
cDNA cl o SACHETAFATEH e (SROBMIX 5 7:zense, S b initiatidngeons a hunan

%EE"L“;fn;eSt‘? WW@%M&@&% e s of SRS aenec,
(5SEC()Qf o 6@1&%\;&%;'5 ;&él%egag% "“‘M?’a?{’mg “%ﬁ@ M géjﬁf&?%c DN)A

rat agene wWas
Used Tor t he DA BrPiEies G, ‘Bgfg’%iﬂ%f AP S TR By e

foll th ste repeated 35 tines: 95C for 5mn 95C for
38 sg\g ng5(c:: ‘ﬂ%‘? W%"%‘é“zw“ ?&’%&f‘lmﬁ?fl 35 fimesy R4°€ Sor 39 sepomds; 4°Qufor Bkb PCR

fragment was isolated from 1% agarose gel and cloned into the pCRII-TOPO

vector (1thvisesemds §9° Gl Twagnds 721G ox brpinatecind 727€iford minate®\Bl  Bi g Dye
A 1.1 Xb PCR fragment was isolated and cloned into the pCRII-TOPO vector

(fnvitrogen) and completely sequenced using the T7 sequenase kit (Amsham). See,
SEQ.ID.NO.:17 for nucleic acid sequence and SEQ.ID.NO.:18 for deduced amino acid
sequence. The sequence of RUP16 clones matched with four unordered segments of
15  AL136106, indicating that the RUP16 cDNA is composed of 4 exons.
j- hRUP17 (Seq. Id. Nos. 19 & 20)

The disclosed human RUP17 was identified based upon the use of GeneBank
database information. While searching the database, a cDNA clone with Accession
Number AC023078 was identified as a human genomic sequence from chromosome

20  11. The full length RUP17 was cloned by PCR using primers:
5*-TTTCTGAGCATGGATCCAACCATCTC-3' (SEQID.NO.:59; sense, containing initiation
codon)
5*-CTGTCTGACAGGGCAGAGGCTCTTC-3’ (SEQID.NO.:60; antisense, 3° of stop codon)
and human genomic DNA (Promega) as template. Advantage cDNA polymerase mix

25  (Clontech) was used for the amplification in a 100ul reaction with 5% DMSO by the
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Term antor Kit (P.E. Biosystem. See, SEQID.NO :21 for nucleic acid
sequence and SEQ ID.NO :22 for deduced am no acid sequence. L hRUP19 (Seq.
|d. Nos. 2B0&/¥4J1 32 WD 01136471 PCTI USOQ 31509 The dPEBUWSHMUMman RUP19
was identified based upon the use of GeneBank dat abase information. Wile

?SZLSP:‘ Pgdtﬂfovqgé} n%ﬁ“ggle la,’(;Lf‘geﬁquenc?\%'érom chrom)sorre 12 T e21533)I3I1 }Ngrigt'h
RUP 19 GCACCCGGACACI TGCTCTG 3'
(SEQUD. No» 26 Redn s P15 b 3 Fnd s oS e

S - GTCTGCTr GTTCAGTGCCACTCAAC- 3" ( SE 64; antisense, coptajning the
stop codon) and PR RCBiRement WS‘%‘PQ)#@Q&)/ Wéﬂﬁ‘la&aébn?‘g Preci si on
DNA pol ynerase (Stratagene) was used for the anplification vvlth 5% DVBO by
the 10 folnGRE-EQP@yverter ({pyi @Pbﬁndzc‘l"éplﬂell’éﬁ%ﬁ{“@ﬁ uging the ABI Bag Byeor 1 i n;
94C for 15 sec; 70C for 20 sec; 72Cfor 1 mn _and 30 sec; and 72C for 5
mn. A B | Kienp@atot Kédﬁ@n?lqmm)soﬁ'e&tﬁﬂmﬂﬁ’r 19605 gueleis acig spausngg ®doned i nt o

the pCRII-TOPO vector él nvi t rogen) and conpl etely sequenced using the ABI
Big Dye Te¥BQ.ENNOx:20dor dqdpces amBlogsidseqggce. See, SEQ I D.NO.: 23 for nucleic
acid sequence and 15 SEQ ID.NO : 24 for deduced am no acid sequence. m
hRUP20 (Seq. |d. NgshREBI%(SEQ-)Id-TNQS # &A2psed human RUP20 was i dentified
based upon the use of GeneBank database information. While searching the
dat abase, a cDNThe disploseditminapREBY 8ivens identifiesichasad uppnsligusgeef GegeBankf i ed as a
human genonl i c sequence fromchronosone 20 1. The full |ength RUP20 was
cl oned by Riaibasiinformatione 'WhilessearThing TieCiobaeT ATPNA doCaitis- A cession
(SEQ I D. NO. : 65 sense, 5' of initiation codon),
" - TGTQUCT Alinithed GDAEHNTGHE likptiEed SEQunE s@omiBsequence Somsdogosome st op -

codon) and human genom ¢ DNA (Pronega) as tenplate. Advantage cDNA
pol ymer ase 3riFhe full length RUP18 was cloned by PCR using primers:

5°.GGAACTCGTATAGACCCAGCGTCGCTCC-3’ (SEQ.ID.NO.:61; sense, 5’ of the

initiation codon),

. 5°-GGAGGTTGCGCCTITAGCGACAGATGACC-3’ (SEQ.ID.NO.:62; antisense, 3’ of stop.

15 codon)

and human genomic DNA (Promega) as template. Taquus precision DNA

polymerase (Stratagene) was used for the amplification in a 100ul reaction with 5%

DMSO by the following cycle with step 2 to 4 repeated 35 times: 95°C for 5 min;

95°C for 30 sec; 65°C for 30 sec; 72°C for 2 min; and 72°C for S min.

20 A 13kb PCR fragment was isolated from 1% agarose gel and cloned into the
pCRII-TOPO vector (Inviuﬁgen) and completely Sequenced using the ABI Big Dye
Termiantor Kit (P.E. Biosystem). See, SEQ.ID.NO.:21 for nucleic acid sequence and
SEQ.ID.NO.:22 for deduced amino acid sequence.

L hRUPIY (Seq. Id. Nos. 23 & 24)
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(Cd onetech) was used for the anplification with 5% DVSO by the foll ow ng
cycle with 33 WO 01/36471 PCT/US00/ 31509 step 2 to 4 repeated 35 tines:
94C for 1 wo#tis4d for 15 sec; 60C for 20 sec; 72C for »THsm/asd 30 sec;
and 72C for 5 min. A 1.0 kp PCR fragnent was isolated from 1% agar ose gel

and cloned into . QCRL L - TOP tor. (lnvitrogen ngd.c | et ely
sequenced using ?’Egdlﬁ%?scgllham&glﬁgﬁrﬁ W%’?%P%?seﬁﬁﬁn(@? Es.e ‘ﬁf@%‘g‘éﬁ"@‘m. See,
S S e A S IR Ui S50 W S ot 1
was identified ba n the use of GeneBank . database information. Wile
sear chi ng tf@"@%ﬁ%&%ﬁ%ﬁf@“ﬁ@ﬁé%%ﬁé?@ﬁ‘”%@ PSOR026756 was
identified as a hunman genonic seq(ﬂuence from chronmosome 13. The full length

RUP21 was cligndle B! lengid RUP w5 cioned by POR nsing prsagsiiA CCATGAATGAGCCAC 3!
(SEQ I D.NO : 67, sense S - TATTTCAAGGGTTGTTTGAGTAAC 3'  (SEQ D. NO. : 68;
anti sens®) A TAGARRC ' @B GRRTNO:63; sensprs| of fmitiationeqdap). ys Pr eci si on

pol ynerase _15 n ed. f.or 1 nplification in a 100ul
reacti on wi t%ﬁg&?mwk@%‘?ﬁ%%—%Mﬁﬁ%f‘wsg’fwn@%f SR peat ed 30
times: 94C fgﬁg@f mn; 94C for 15 sec; 55C for 20 sec; 72C for 1 mn and 30
sec; and 7285t 5 min. A 1,014 bp PCR fragnent was isolated from 1%

agar ose gel gRpdyglaned L qme%@%% -%nggpgg.ct Ofaﬁ‘élh@vﬂra&%g.frt% _Efj

conpl etel'y sequenced”usli ng Ter m ant or
Bi ) : | ' . ] D. NO. : 28
5 L?S§Zéﬁ<ﬁlﬂ p?ﬁﬁ‘-%%@%%%%%@aeﬁ%e.ﬁf%ﬂﬁ &hﬁéﬂ?l@%ﬁ%ﬂsﬁﬁf%? W) ]kThe
[ .RUP2 ' j fi B
dat abasd® niOHTHERE BIFte Y 140 £ st SRR oA -0 ] R34 R ¢

Accession 34
70°C for 20 sec; 72°C for 1 min and 30 sec; and 72°C for 5 min.

A 1.1kp PCR fragment was isolated from 1% agarose gel and cloned info the
pCRII-TOPO vector (Invitrogen) and completely sequenced using the ABI Big Dye
Termiantor Kit (P.E. Biosystem). See, SEQJD.NO.:23 for nucleic acid sequence and

15 SEQ.D.NO.:24 for deduced amino .acid sequence.
m. hRUP2( (Seq. Id. Nos. 25 & 26)

The disclosed human RUP20 was identified based upon the use of GeneBank
database information. While searching the database, a cDNA clone with Accession
Number AL161458 was identified as a human genomic sequence from chromosome

20 1. The full length RUP20 was cloned by PCR using primets:
5 ’-TATCTGCAATI‘CTA’I‘TCI‘AGCTCCI‘('E-S ! (SEQ.ID.NO.:65; sense, 5* of initiation codon),
5’ TGTCCCTAATAAAGTCACATGAATGC-3’ (SEQ.ID.NO.:66; antisense, 3’ of stop codon)
and human genomic DNA (Promega) as template. Advantage ci)NA polymerase mix

(Clonetech) was used for the amplification with 5% DMSO by the following cycle with
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WO 01136471 PCTILTSOO 31509 Nunber AC027026 was identified as a human
genom ¢ sequence from chronosone 11. The full |ength RUP22 was cl oned by
PCR usi ng MAHBFY1 5' - GGCACCAGTGGAGGTTTTCTGAGCATG 3'  ( JEB/USO/8ISH? 69;
sense, containing initiation codon) 5 5 -CTGATGGAAGTAGAGCEC' TGTCCATCTC- 3

(SEQ | DNOL: 4, A C3GRSSs din S AR g SCLIUPRTA ORI SO

( Pronega) us Preci sron  nerase
used for th atlon Qul reaction W|th 5% DMSO by the
f ol I'owi ng cg’éﬁg'gﬂﬂdrfo J’élgq‘ﬂr%?’@’ﬂeat ed 30 times: 94C, 1 ninutes 94C, 15
seconds 10 55C, 20 seconds 72C, 1. ute 72C, 5 mnutes. A 970bp PCR
fragnent was i sofdtlkp ?@%@md@?&g@%@ﬂahé %P@f%%?lﬁ?ﬂﬁ;mlﬂénwﬁﬂ?l | - TOPO
vector (I nwtrogr and conpl etely sequenced using the ABi_Big Dye
Tesni ant or RERU{IORO vestos(nvittogyn) and completely) s9qngncedysingothe ARY BigcD¥rei d
sequence and SEQ I D. NO.: 30 for deduced am no acid sequence. 15 p. hRUP23
(Seq. |d5 Nbermiaor Kit(PE. iesystemd| Sere SEQIRAVO-REHormgleic scbsemnanceandased upon
the use of GeneBank database information. Wile searching the database, a
cDNA cl one SRQADMNG;26 friaduced smpize acihwarencel was i dentified as a human
genom ¢ sequence from chrormsorre 4. The full length RUP23 was cl oned by
PCR usi ng pri ners: n2hRYP2 . % STAICCCCATG 3' (SEQ I D. NO. : 71; sense,
ATG as-the initiation codon) 5 ATGAGCCCTGCCAGGCCCTCAGT 3
(SEQ I D. NO. : 72; 'Hwtdlspmssdahuﬂr@REBZIt was identified basdd mporathe ubriofGeneBandent a
Mar at hon Ready cDNA (C ontech) as tenplate. Advantage cDNA 25 pol yynerase
(C ont ech) dwasbassaforimationt. hWhilenstardhingothe database,;a JUNA clama orithoAcdeysidrhe
following 35 WD 01/36471 PCT/ US00/ 31509

10 Number AC026756 was identified as a human genomic sequence from chromosome

13. The full length RUP21 was cloned by PCR using primers:
5~ GGAGACAACCATGAATGAGCCAC -3’ (SEQ.ID.NO.:67; sense)
5~ TATTTCAAGGGTTGTTTGAGTAAC -3’ (SEQ.ID.NO.:68; antisense)
and human genomic DNA (Promega) as template. Taq Plus Precision polymerase
15  (Stratagene) was used for the amplification in a 100ul reaction with 5% DMSO by the
following cycle with step 2 to 4 repeated 30 times: 94°C for 1 min; 94°C for 15 sec;
55°C for 20 sec; 72°C for 1 min and 30 sec; and 72°C for 5 min.
A 1,014 bp PCR fragment was isolated from 1% agarose gel and cloned into the
pCRII-TOPO vector (Invitrogen) and completely sequenced using the ABI Big Dye
20 Termiantor Kit (P.E. Biosystem). See, SEQ.]D.NO.:27 for mucleic acid sequéhcé and
SEQ.ID.NO.:28 for deduced amino acid sequence.
o. hRUP22 (Seq. Id. Nos. 29 & 30)
The disclosed human RUP22 was identified based upon the use of GeneBank

database information. While searching the database, a cDNA clone with Accession
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cycle with step 2 to 4 repeated 35 tines: 95C for 30 sec; 95C for 15 sec;
66C for 20 sec; 72C for 1 mn and 20 sec; and 72C for 5 mn. A 1.0 kb PCR
fragment wasobssiat ed and cloned into the pCRII-TOPO vestawusog/dmsmi t r ogen)
and conpl etely sequenced using the ABI Big Dye Tenninator Kit (P.E. 5

Bi osystem . _See, ;31 f.or. nucl eic acid sequence and SEQ | D. NO : 32
For” dedusedvimen ACR{(Houh ddemiBed 4 Tt 2oquils JoRPLFS 0 AroBommey)  The

di scl osed hunman, RUP25 identified b d .upon the use of GeneBank

dat abase i nfidr ET}EF mﬁ@%@&‘r%‘?ﬂ"&ﬂ"? UHEE BPREE a cDNA clone with
Accession 10 Nunber ACO26331 was identified as a human genonmi c sequence
from chr om%@%%4@ﬁﬁ%@ﬁﬁ’?ﬁ%@@%@eﬁ“ﬁf%si ng priners:

5' - GCTGGAGCATTCAGT. G 3 (SEQID. NO:73; sense, 5 of initiation codon),
5' - AGATCCTGEF CAATG 3' (SEQ IDNO. :74; antisense, 3' of stop codon)

and human. g %lfb' a}l&, ﬁﬁﬁ” I | ymerise m Xx
15 (d on'zgecﬁsgJ méTuse éf‘{\)g‘qﬁﬁg}%np ﬁ?@gﬁgg?un%q?@m%yg?he fol |l ow ng
cycle with %é‘ﬁf 2 to 4 repeated 35 tinmes: 94C for 1 mnute; 94C for 15
seconds; 56 Tof 20 seconds 72C for i minute 30 seconds and 72C for 5

i . A { 9 d cl d
"o the | pcl B gabhRNA [mdfcs) SUANRE i@l AUATNE plifmadlS © DOCT,
ABl Bi T \ j . Bi. L 33 f
15 8 01 I o e BRI s 3 SRS [

. hRUP25 . .ld. . 5 3 T i | {dentified
[)ased upon(tﬂ vﬂ%cyggo‘%éhnsz@a%? P@?&ﬁ&@@%?i@éﬁpﬁgﬁ‘%wqggs\é\%cg?‘%:shfzgl tlhg
dat ab | 1 A j 36 01136471 PCT/ USQQ 31509
Nﬁrrge?S2’&36@%&5@83@g#¢’?Iselﬁggt%%%ﬂa%“ﬁ‘te\éxe%m ¢ sequence from chronosone
12, The 1l 11 ongl BRS39Sl o el B i o e

pCRI-TOPO vector (Invitrogen) and completely sequenced using the ABI Big Dye

ud

Termiantor Kit (P.E. Biosystem). See, SEQ.ID.NO.:29 for nucleic acid sequence and
SEQ.ID.NO.:30 for deduced amino acid sequence.
15 p. hRUP23 (Seq. Id. Nos. 31 & 32)

The disclosed human RUP23 was identified based upon the use of GeneBank
database information._ While searching the database, a cDNA clone with Accession
Number AC007104 was identified as a human genomic sequence from chromosome
4. The full length RUP23 was cloned by PCR using primers:

20  5’-CCTGGCGAGCCGCTAGCGCCATG-3’ (SEQID.NO.:71; sense, ATG as the initiation
codon),
5’-ATGAGCCCTGCCAGGCCCTCAGT-3’ (SEQ.ID.NO.:72; antisense, TCA as the stop
codon)
and human placenta' Marathon-Ready cDNA (Clontech) as template. Advantage cDNA

25  polymerase (Clontech) was used for the amplification in a 50ul reaction by the following
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5' - CCTGGAGCATTCACTAGCCGAG 3' (SEQ IDNO. : 75; sense, S of initiation codon),
5' - AGATCCTGGT=GGTGACAATG 3' (SEQID. NO.: 76; antisense, 3' of stop codon) 5
and human WeAUM#H DNA (Promega) as tenpl ate. Advant age BEKESWGISMerase mi x
(d ontech) was used for the anmplification with 5% DMSO by the foll ow ng

cycle W'”‘ % Sec %’E‘eﬂt;ggn@é §§°é‘?&3o%écc9§°@rfoﬁsf9e£‘%%fo9é@ for 15

seconds; m nut e’ 30 seconds and 72C for 5
m nut es. A 1. 2kb fra ted from 1% agarose gel and cl oned
into the B850 %F%@U‘@g@ X\‘%I%ﬁv??‘?% J¥M) and conpletely sequenced using
the ABI Big Dye Term ant r Ki t ee [PNO 35 for ’
nucl ei ¢ aci d sedubfdd zgﬂj W&\I@EW@&%@%@&% Bg{ﬁg%j §°équence
hRUP26 ( Se Id. Nos. 37 & 38) The di scl u P26 wa tified
based uponqa!l’vémss@ andl coppletslynfequensed using,; Eé"q? %‘%%W%iﬁ‘%&géar chi ng
t he dat abase, a cDNA clone w th Accession . Nunber AC023040 was |dent|f|ed
as a huran Bjesystem) Seey SEQRIDNOsHh fon mucleie apid sequenceAnd (REQ I NQG$H f9vUP26 was
cl oned by RT-PCR using RUP26 specific priners: 5" - AGCCATCCCTGCCAGGAAGCATGG
3' (SEQ I D.dudnced amino@rid sequensat ai ni ng i nitiation codon) 20
‘5" - CCAGACTGTGGACTCAAGAACTCTAGG 3" (SEQ. I D. NO. : 78; antisense, containing
stop codon) and hgrhRUB2#(Seadd. Nes: 33 &) - Ready cDNA (Clontech) as
tenpl ate. Advantage cDNA polynerase mx (Contech) was used for the
anplification i Tha disoloptl hugwo RIS waslideptified hased wppnitheuseof GeneBagkcycl e with
step 2 to 4 repeated 35 tinmes: 94C for 5 mnute; 25 95C for 30 seconds; 65C
for 30 secolatibaséififoimatiod. While: ssacching TiECitabases aieDAlA clone with AgEeSing6471
PCT/ US00/ 31509 A 1.1kb PCR fragnment was isolated from 1% agarose gel and
cl oned it dNirhizer pEIR633DR@s\identified ¢4 & himnam genonicisequensenfiont ehirgmessmeenced
using the ABI Big Dye Termantor Kit (P.E. Biosystem). See, SEQ ID. NO :37
for nucl ei c12acite falbkngth B&IPAH evas cloned by PCR using primers: : o
5°.GCTGGAGCATTCACTAGGCGAG-3’ (SEQ.ID.NO.:73; sense, 5’of initiation codon),
5°-AGATCCTGGTTCTTGGTGACAATG-3’ (SEQ.ID.NO.:74; antisense, 3’ of stop codon)
and human genomic DNA (Promega) as template. Advantage cDNA polymerase mix

15 (Clontech) was used for the amplification with 5% DMSO by the following cycle with
step 2 to 4 repeated 35 times: 94°C for 1 minute; 94°C for 15 seconds; 56°C for 20
seconds 72°C for 1 minute 30 seconds and 72°C for 5 minutes.

A 1.2kb PCR fragment was isolated from 1% agarose gel and cloned into the
pCRII-TOPO vector (Invitrogen) and completely sequenced using the ABI Big Dye

20  Termiantor Kit (P.E. Biosystem). See, SEQ.ID.NO.:33 for nucleic acid sequence and
SEQ.ID.NO.:34 for deduced amino acid sequence.

r. hRUP25 (Seq. Id. Nos. 35 & 36)
The disclosed human RUP2S5 was identified based upon the use of GeneBank

database information. While searching the database, a ¢DNA clone with Accession
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SEQ I D. NO. : 38 for deduced am no acid sequence. 5 t. hRUP27 (Seq. |d. Nos.
39 & 40) The di scl osed human RUP27 was identified based upon the use of
GeneBank dedabssa i nformation. Wil e searching the dat giggagmas®DNA cl one
Wi th Accession Nunmber AC027643 was identified as a human genom c sequence
fromchronmosone 12. The ful] | ength RUP27 was cl oned by PCR usi ng RUP27
speci fic priyEpbsr ALH2633] Maisoniiizsd a8 2, nmen gersine Jeguanse ftom diremesonys : 79;
sense, containing _ _initiation cod(gg%) 5' - ATCATGTCTAGACTCATGGTGATCC:- 3

( SEQ | D. NO :180 Tha fitll lengihRUP2S wasrclogied by RER SRS PUAISt he hurmn adul t brain

Mar at hon- Ready cDNA (Cl ontech) as tenplate. Advantage cDNA polynerise mx
(d ont ech) WaSCESEACEATIGA. r SEQIR N 75 senepy 5" el anitiationadam.t h 5% 15 DVSO

by the following, cycle with step 2 to 4 repeated 35 tines: 94C for 1
m nut e; 94é?‘9%1? B Ageet B340 {6 antseast. drof gopgodeW e 30 seconds

and 72C for 5 _mnutes.. | kb PCR fra nt S is ted from 1% agar ose
Gel and O it R EEHEC DN et BREbe (ANaRI GO PUMICH Bre: of v
sequenced usjing the ABI B e..NO :3 cleic i d sequence and 20
Ter mi ant or W@@E"”BF@%‘%P%P@@@” %%é%é“’%ﬂ#@%m cB’glf""\‘!@duced

am no aci d sequence. The sequence of RUP27 cDNA cl one isol ated from human
brain was detepraorferspeated Battiamesviotic for \amigwter UG & 15sgeands S6°GforR0027643,

i ndicating that the RUP27 cDNA is conposed of 5 exons. 38 WO 01/36471

PCT/ US00/ 31%56@nds728G fir & ngnuef30rsegandy 2o 725C fNCRmIEBMBEOGENOUS, CONSTI TUTI VELY

ACTI VATED GPCRS Those skilled in the art are credited with the ability to
sel ect techni qued 1.2kb PGRfragmaent was isolated domi 1% agarese gelgandrrdamed Prtetent ed bel ow

are approaches utilized to S create non-endogenous versions of several of
t he hunmdl® GRCRI-TORR [vesterd(Invitcogen) and completely sequenced using the ABI Big Dye
Termiantor Kit (P.E. Biosystem). See, SEQID.NO.:35 for nucleic acid sequence and
SEQ.ID.NO.:36 for deduced amino acid sequence.
s. hRUP26 (Seq. Id. Nos. 37 & 38)
The disclosed human RUP26 was identified based upon the use of GeneBank
15  database information. While searching the database, a cDNA clone with Accession
Number AC023040 was identiﬁed as a human genomic sequence from chromosome
2. The full length RUP26 was cloned by RT-PCR using RUP26 specific primers:
5’-AGCCATCCCTGCCAGGAAGCATGG-3’ (SEQ.ID.NO.:77; sense, containing initiation
codon)
20 -CCAGACTGTGGACTCAAGAACTCTAGG-3’ (SEQ.ID.NO.:78; antisense, containing stop
codon)
and human pancreas Marathon - Ready cDNA (Clontech) as template. Advantage cDNA

polymerase mix (Clontech) was used for the amplification in a 100p1 reaction with 5%
DMSO by the following cycle with step 2 to 4 repeated 35 times: 94°C for S minute;

25  95°C for 30 seconds; 65°C for 30 seconds 72°C for 2 mimute and 72°C for 5 minutes.
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The nutations di scl osed bel ow are based upon an al gorithm c approach
whereby the 16th amno acid (located in the 1C3 region of the GPCR) froma
conserved WOOIBGME (or an endogenous, conservative subsPCTHSOSAS®her ef or e)
residue (located in the TMb region of the GPCR, near the TMbB/I C3

nterface) 1s My f@fpcR! Bl i y"’}:}%gérqs%gclhe{natcioﬂw&oal gi ni ne or.

| ysine am no acid Tesl nost prefera I ne am no acl resi due.
niuman CrorPaidl DR R Thltpdh 1t BAGHASY Seliefd Bink U Ay P rgRco0enos
manut act or CHTHERY KE o SIS e N3 R Mol g fencknd
mutact on, RIS NE T ARSI cott de. For conveni ence. the
Standar & ror m ( Tabt obRPPIRe R Ror BEBNT . " Ton: (11 er Codon Mitation |
R 20 o Ry e G R o L5

T219K hRUP20 K248A K248H
? V da(t)abase igfonnatio%. While searching the database, a cDNA clone with Accession

Number AC027643 was identified as a human genomic sequence from chromosome
12. The full length RUP27 was cloned by PCR using RUP27 specific primers:
10 5-AGTCCACGAACAATGAATCCATTTCATG-3’ (SEQID.NO.:79; sense, cbntaining
initiation codon),
5 ATCATGTCTAGACTCATGGTGATCC-3’ (SEQ.ID.NO.:80; antisense, 3’ of stop codon)
and the human adult brain Marathon-Ready cDNA (Clontech) as template. Advantage cDNA
polymerase mix (Clontech) was used for the amplification in a 50! reaction with 5%
15 DMSO by the following cycle with step 2 to 4 repeated 35 times: 94°C for 1 minute;
94°C for 10 seconds; 58°C for 20 seconds 72°C for 1 minute 30 seconds and 72°C for §
minutes.
A 1.1kb PCR fragment was isolated from 1% agarose gel and cloned into the
pCRII-TOPQ vector (Invitrogen) and completely sequenced using the ABI Big Dye
20  Termiantor Kit (P.E. Biosystem). See, SEQ.ID.NO.:35 for nucleic acid sequence and
SEQ.ID.NO.:36 for deduced amino acid sequence. The sequence of RUP27 ¢cDNA
clone isolated from human brain was determined to match with five unordered segments

of AC027643, indicating that the RUP27 cDNA is composed of 5 exons.
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K248R hRUP21 R240K DbRUP22 Y222K hRUP24 A245K hRUP25 |230K hRUP26 V285K
hRUP27 T248K 2. Qui kChangi 6 z Site-DirectedTm Mitagenesi s Preparation of
non- endogenW@dmestan GPCRs can al so be acconplished by BcHssngisoy

Qui kChangeTM Si t e- Di rect ed7m Mut agenesi s Kit (Stratagene, according to
manuf acturezj]'?gm[{'l ghructions). Endogenous GPCR is preferably used as a

I | | Il 1zed s well as, npst
:)(rag}:) e?ggl sn %RI% ySli ﬁ%ﬁ%%@%‘?@@%’%ﬁ%ky&Fﬁgchd@ @5 Btion mar _ker
eor por at ed | ni CTRPRETCn' k5 e optalea i Thecabiliy 5 sutpetnchigaes 1 ' ©"
Codon 51 31 BRRESH B p OHIPE ALY ERe 3 Pesriehbaey gFe eyEvebeoRlized bne
Identifier Mutation (SEQ | DNO), rruéﬁtion (anti sense SEQ;}@[;NO) Mn (1), Sec

(") undet | i Fetie agr-prdogdions versiany ekyseyeral phribe bupany

AGGAGAA 98 for, 2' AGGIGGTCCTCCTGG _TT C 98 for 30" (81) (82) 56C
fcf)r 30" 72 igm&ti‘m&é cloged below are basrdppop Falgwithmcappash ey the

GATGATGATGGT, 98 fort' CACCATCATCATC (85) CTI TGCCr FCCDG (86) 98 for 30-
550C for 30" l(ta'iﬁTamino acid (located in the IC3 region of t(he (.gPCR) from a conserved proline (or

an endogenous, conservative substitution therefore) residue (located in the TM6

region of the GPCR, near the TM6/IC3 interface) is mutated, preferably to an alanine,

10  histidine, arginine or lysine amino acid residue, most preferably to a lysine amino acid
residue.

1. Transformer Site-Directed ™ Mutagenesis

Preparation of non-endogenous human GPCRs may be accomplished on human

GPCRs using Transformer Site-Directed™ Mutagenesis Kit (Clontech) according to the

15  manufacturer il;structions. Two mutagenesis primers are utilized, most preferably a

lysine mutagenesis oligonucleotide that creates the lysine mutation, and a selection

marker oligonucleotide. For convenience, the codon mutation to be incorporated into the

human GPCR is also noted, in standard form (Table D):

20 TABLE D

Receptor Identifier Codon Mutation
hRUPS V274K
hRUPY T T249K

hRUPI0 R232K
hRUPIT M294K
BRUP1Z FZ0K
hRUP16 A238K
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72 for 11'40" 72 for 5 40 WD 01/36471 PCT/ US00/ 31509 bRUP15 A398K
CCAGTOOCAAAGCTAAG GAAGATCACMCTTA 980 for 2" AAAGIGATCTTC %&2 GCTTTGCACTGG
(90) 98 f OWOBYS647I55C for 30" 72 for 11' 40" 72 for 5 PR 3139 75K
GCCGCCACCGCGCCAA GCCAATCF 1'C CTTG 98 for 2'  GAGGAAGATTGEC (93)
GCGCGGTEECGEEC 98 1.0 v /pI7 o06C oM 30— 72¥2gsg T 40" 72 for 5 The
non- endogenous human_GPCRs were fhen dequenced _and the derived and
verified nucleic a¢id and BRWEA® acid dequenced® e Iisted in the
acconpanyi ng 5 " S¢UUETICE HRUPI® N0 apendi X [ azidk s pat ent docunent, as
summari zed in Tabl ¢ helow TABLE n Nucleic Acid
Sequence Listing Afnno Acit -Séquence 3 SEQ I D. NO : 83
SEQ IDNO. : 84 hRUP14 SEQ I DNO. : 87 SBQ|I D. NO. : §84sghRUP15 SEQ | DNO. : 91

SEQ I D.NO.: 92 hRUP23—SEQHRWIRI 95 SEQ | D. NO Iezsgrxanpl € 3 10 RECEPTOR
EXPRESSI ON Al t houglpa variety Qg 2 are.a 1,:,- e to tihhe art for the
expr essi on of hRUP22 _

hRUP24 A245K

hRUP25 230K

hRUP26 ' V285K

hRUP27 T248K

2. QuikChange™ Site-Directed™ Mﬁtagenesis
Preparation of non-endogenous human GPCRs can also be accomplished by
5 using QuikChange™ Site-Directed™ Mutagenesis Kit (Stratagene, according to
* manufacturer’s instructions). 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 (included in kit). For
convenience, the codon mutation incorporated into the novel human GPCR and the

10  respective oligonucleotides are noted, in standard form (Table E): .

TABLE E
[ Receptor Codon 5°-3° orientation (sense), §°-3’ orientation Cycle Condiﬁon§
Identifier | Mutation (SEQ.IDNO.) mutation | (antisense) (SEQID.NO.) | Min (), Sec ()
underlined : Cycles 24

repeated 16 times

hRUP13 AJ68K | GGGGAGGGAAAGCAA | CCAGGAGAACCACCT | 98°for2’
AGGTGGTCCTCCTGG | TTGCTTTCOCTCCCC | 98° for 307
(81) (82) 56°C for 30"
72° for 11° 40”
: - 72° for 5°
[~ hROP14 1246k | CAGGAAGGCAAAGAC | GATGATGATGGIGGT | 98°for2’
CACCATCATCATC(85) | CTTTGCCTTCCTG (86) | 98° for 30”
55°C for 30”
72° for 11° 40”
72° for 5*
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proteins, it is nost preferred that manmalian cells be utilized. The
primary reason for this is predicated upon practicalities, %.,

utilizati orwotiseeng., yeast cells for the 15 expression rafr/usod@i6ie, while
possi bl e, introduces into the protocol a non maniralian cell mhlch nmay not

(i ndeed, ihh : include tha
geneti c- mechai 0} afit’” ?—Wm‘-‘rﬂ& GATCACTTICT

systens - |thus, results optal neﬁ I n non-
01/ 36471 RCT/ USQQ use,
obt ai ned flrom manj
cel |l s are [pERUEZE Ul @
utilized g¢an be p bh(ﬁar:mrtls
Transi ent |Transfe 289Gt | S
pl ated outf. On da =d2°@1rhle4q:iroort|ons
to foll owlfor eac tube A D 32° &y

DNA (e.g., pCW vector, pCWwW vect or W|th recept or cDNA etc. ) in 0.5 m
serumfree DMEM (G bco BRL); tube B was prepared by 10 m xi ng 24l

| i pofectam ne (G bco BRL) in 0.5nml serumfree DVEM Tubes A and B were
adm xed by i nver Thenen-¢rdegenous hutian &P CRs fwstd thenestqespcddrand et dednedandr oom
tenperature for 30-45min. The admixture is referred to as the

"transf ecti oarifiedx nucleit .acid sdeamip® icidc sdghencercare ligteshind thai aceorpéd@RBg f ol | owed
by addition of 5 mM serumfree DMEM 1 m of the transfection m xture were
added t o5t hé&Sepiehcs, Liting” appehdixytoi thisugmédnt docuhent, 4l rssmaarided id 7Rb/FCO2. The
transfection m xture was renoved by aspiration, followed by the addition
of | Om of beEkM 10% Fetal Bovine Serum Cells were incubated at 37C/ 5%
CO2. After 48hr incubation, cells were harvested and utilized for analysis.
b. Stable Cell Lines: Gs Fusion ProTABREApproxi mately 12x106 293 cells are
plated on a 15cmtissue culture plate. 20 Gown in DVE H gh 3 ucose Medium

rmalbi'an g?ﬁ S, 4% AR 41 WO
are not as prefé¢
rrmal [ an ceI | s, ‘we, 293 and 293T

cont ai ni ng {enNg@ndegebusiBaimsd [ O Wdix Asid Seqened Tisting Amino Acid Sequence
GPCR Listing
hRUP13 SEQID.NG.:23 sxsd.nmo.:u
“hRUPI4 SEQIDNO-87 SEQIDNO.:88
hRUPI5 — SBEQIDNO.91 |  SBQIDNO.92 |
hRUP23 SEQIDNO.95 SEQ.ID.ND.:96

Example 3
10 RECEPTOR EXPRESSION

Although a variety of cells are available to the art for the expression of
proteins,' it is most preferred that mammalian cells be utilized. The primary reason for
this is predicated upon practicalities, i.e,, utilization of, e.g,, yeast cells for the

15 expression of a GPCR, while possible, introduces into the protocol a non-mammalian
celt which may not (indeed, in the case of yeast, does not) inclnde the receptor-
coupling, genetic-mechanism and secretary pathways that have evolved for

mammalian systems — thus, results obtained in non-mammalian cells, while of
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one percent sodium pyruvate, L-glutam ne, and antibiotics. Twenty-four

hours followng plating of 293 cells to ~-80% confluency, the cells are
transf ect so0wdmy 12S of DNA. The 1211g of DNA i s conbPREESWAEINO60ul of

| i pof ectam ne and 2nL of DVE Hi gh d ucose Medium w t hout serum The nedi um

is aspirated fr Srefeftdd £ Bbtaibd Frof AaBaiAfcdBCOMNEN Medi um
wi t hout serm %%“{‘@%E’%F}Lﬁ‘g@?ect atr??gg, and 43 MO 01/ 364771 PCT/ USOQ 31509

medi um m xt ur e %"lgan%gﬁlsegdsq t23§ta9%%§:ﬁ' @023 pattichiatiPPerafed RHolgR 4kt hout

serum Fol incupati 6n” a egrees Celsius for four to five hours,

the mediumis._aspirated . ' b Bh/ftulSChedd? bEmadded.
Twent y-fourwffdﬁ?g’g?ﬁap%nmfeng ]%rég%%'ﬁé% i oh#gat E}e rrtg%:lpum i's aspirated again,
and fresh mediumwith serumis added. 5 Forty-eight hours follow ng
transfecti ¥ he mediumis aspirated and nmediumwith serumis added

cont ai ni.ng geneticin_(0418 ,gru at a final concentration of 500g/nmL. The
transfected cel B no#’mﬂfﬁ? g%ftg’ lon for positively transfected cells

containing the (418 resj ne. diymis,replac v four to
five days as selc@c‘{laiyé’ﬂe’ é&i@aﬂiﬂ&fﬁ%?@@ﬁ%g ];‘lgﬁm péz{et?qo%&a;b(ea (g?{g{'v\% to create
stabl e pools, or split for stable clonal 1 el ection., Exanpl 1 ASSAYS
PO DeT R A TR bR Rroppas  fgfost SR PR e R 15 A

variety of a&qroaehes are avail abl e_for asse sgpnt of stitutiye activity
of the noriubmAowenererarsd b mXipg Aks DN (68 P‘i%’ NPV KR N0e:  t hose
of ordinary skill.in the art are credited with the ahility to determ ne

t hose t echniecrptos cPNAL ete) i 0.5ymksenvwnfiee RMEM (Gihoa BRL):duberR was ieparddys of t he
artisan. 1. Menbrane Bi ndi ng Assays: [35S] GTPyS Assa 20 Wen a G

pr ot ei Ni@ o uypixirg 24k Bynfetaniise (GibdotBRIAdN 0wl seram dice aMﬁMr TubesA@pd Bl ¢ of

| i gand bi nding or constitutive activation, the receptor couples to a G
prot ei N andwere admixed by inversions (several times), followed by incubation at room temperature

for 30-45min. The admixture is referred to as the “transfection mixture”. Plated 203
cells were washed with 1XPBS, followed by addition of 5 ml serum free DMEM. 1 ml
of the transfection mixture were added to the cells, followed by incubation for 4hrs at
15 37°C/5% CO,. The transfection mixture was removed by aspiration, followed by the
addition of 10ml of DMEM/10% Fetal Boviﬁe Serum. Cel_ls were incubated at 37°C/5%
Cdz. After 48hr incubation, cells were harvested and utilized for analysis.
b. Stable Cell Lines: Gs Fusion Protein
Approximately 12x10°% 293 cells are plated on a 15cm tissue culture plate.
20 Grown in DME High Glucose Medium containing teﬁ percent fetal bovine serum and
one percent sodium pyruvate, L-glutamine, and anti-biotics. ~Twenty-four hours -
following plating of 293 cells to ~80% confluency, the cells are transfected using 12pg
of DNA. The 12ug of DNA is combined with 60ul of lipofectamine and 2mL of DME
High Glucose Medium without serum. The medium is aspirated from the plates and the

25 cells are washed once with medium without serum. The DNA, lipofectamine, and
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stinmul ates the rel ease of CGDP and subsequent binding of GIP to the G
protein. The al pha subunit of the G protein-receptor conplex acts as a
GIPase and WWmaWsgdmydr ol yzes 25 the GIP to GDP, at whi chppegéosidae recept or
normal ly is deactivated. Constitutively activated receptors continue to

exchange GDP_f GIP. The non hydrol bl e.GIP _anal o 35S) GTPyS, can be
utilized to gg%‘ﬁ's?"&?%’seﬁgﬂéoeéeﬁﬂ%%ﬁﬁg WGE%]‘%?’W@W B“tiﬂ%rfﬁﬁ’%{hes
expressing c ti.tutively activated ceptors. Th dvant age of using 43
WO 01/ 36471 BOOMRE Frbetity at %Jéﬁg?ﬁff ‘b“i%‘?&ifﬂﬁ tp oty r hecedymist i ve
activation is_that: 1 i enerically applicable to all G |

pr ot ei n- coupP%’HQtFé@@%%’} g{ m?dz‘j“?f"{mﬁngn%ﬁeﬁ% 'ﬁﬁ‘fdoeﬁt Tyenty-fasrhousnibllewing ace

making it less Likely to pick-up, nolecules which affect the intracellular
cascade. Thetaskstion, the p {s,2spisaied paaip, and fresh raeditmy with senavisraddesbt or s t o
stinulate_ 5 _[355] GIPyS bi nding to nmenbranes expressing the rel evant

recept ors® THertyght boprs follovwing Fragsfretion, fhe merdium jit) aspireted and meditewith f | cat i on
met hod to screen_candi date conpounds to known, orphan and constitutively
activated G parun s addenoplainingracnsdipindG418 dring abs feal corsentoptioreof $00agiciLhas
application to drug discovery at all G protein coupled receptors. The

[ 35S] GTPyS aTbamiyansirsted palls matandérgo &fkctid fof-phsfivelydrabsrtodestlld caifning O about
20mM MgC12 (this anpbunt can be adjusted for optim zation of results,

al t hough  201h#G448 pesiafantr genel) The-nédivim idicpldéed vy i@ o Wid dlayb ¢ ¥3RRo@boUt 0. 3
and about 1.2 nM [35S] GTPyS (this anpbunt can be adjusted for optim zation
of results, edetusoDglinglseRetion, cefls & @fowad) creiélstibls foolsPor APlitFor GBS AdHAL Pr Ot ei n
(e.g, 293 cells expressing the Gs Fusion Protein; this anmount can be

adj ust ed1@ or selgofioni zati on) and 10 pM GDP (this anmount can 15 be changed for
optim zation) for 1 hour. Wheatgerm agglutinin beads (25 |; Amersham were
then added amgamapie4n xture incubated for another 30 minutes at room

t enper at ur e. ASSAY's FURDETEBIRATIOR BF CORSTITIH S AcRin™O00 x g for 5 nminutes at
room tenpereoiNoR-ENDOcENsUs cEexd ed in a scintillation counter. 2. Adenylyl
Cycl ase 20 A Fl ash PlateTM Adenylyl Cyclase kit (New England Nucl ear, Cat.

No. 15 A variety of approaches are available for assessment of constitutive activity of

the non-endogenous human GPCRs. The following are illustrative; those of ordinary
skill in the art are credited with the ability to determine those techmiques that are
preferentially beneficial for the needs of the artisan.
20 1.  Membrane Binding Assays: [*>S|GTPYS Assay
When a G protein-coupled receptor is in its active state, cither as a result of
ligand binding or constitutive activation, the receptor couples to a G protein and
stimu.lates the release of GDP and subsequent binding of GTP to the G protein. The
alpba subunit of the G protein-receptor complex acts as a GTPase and slowly hydrolyzes
25  the GTP to GDP, at which point the receptor normally is deactivated. Constitutively
activated receptors continue to exchange GDP for GTP. The non-hydrolyzable GTP
analog, [*S]GTPYS, can be utilized to demonstrate enhanced binding of [°’SIGTPYS to

membranes expressing constitutively activated receptors. The advantage of using
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SMPO04A) designed for cell-based assays can be nodified for use with crude
pl asma nenbranes. The Flash Plate wells can contain a scintillant coating
whi ch al soweens@fins a specific antibody recogni zi ng cARPT/USHETHANVP
generated in the wells can be quantitated by a direct conpetition for

pcT Usoor 150 e it @ ek et Bl s Yo i ARG, o e
Fecept or o, PRSP RLELT rebEed bR O MR MR A ERRAERT 1 o
i scar ded. RS HP Ry P myElS RS b ke BRBR BT ¢ O oued by
e

suspensi on s collected into a 50ni1 conjcal centrifuge tube. Cells were
t hen cet r il SKEEPYE bindingntor eerpleangs sxaresying the frlevand fegegiorss The gssaycan, | |

pellet was carefully re-suspended into an appropriate volume of PBS (about
3ni / pl at e) .theFeforecbe pssd irpthadirect identificatinmrethipd fe isergenpcandifse pempaundsitoand
addi ti onal PBS was added to give the appropriate nunber of cells (with a
final vol urkeowh, erbleant ang Gonhibitively amdéfmmhﬁde@%cﬁ%%st er
(conprising 1 jG of tracer [1 | CAW (50111] to 11 ml Detection Buffer)
was prepar eggnexiecindhasrapplicatioh tp drugdiscovsryat ell Gipratein-geupleduengptanst ur er ' s
instructions. Assay Buffer was prepared fresh for screening and 15

cont ai ned 501 OfThSt{{°SICEPYS @ssaBwas dncnbBedlinc0 mdE HEPESpod hetwes® ANl nal assay
concentration) and 501 cells, Assay Buffer was stored on ice until

utilizem TdpeutTOEM Ma@ls(this mintwiit esh teyadjudid forcoptiniizafiéhil off resullts,calthéught andar ds
to appropriate wells followed by addition of 50ul of PBSA to wells H1 |
and H12. 5CionM ispreferbdipiDn.4Pbindifyg bis wittihetveeh abaut 0.3vant labout DIZSEM( or

sel ect ed candi date conpounds) was added to appropriate wells 20 using a pin

tool capabl [essgém'sg%lﬂfahMt 3dn & atgﬁb‘ﬁaofdf‘dptﬁﬁkéﬁohwf,reﬂti hltiough Nl isassay
n

concentration of 1 est conpou and 100l total assay volunme. The cells
were preferred ) and 12.5 to 75 g membrane protein (e.g, 293 cells expressing the Gs Fusion

’

Protein; this amount can be adjusted for optimization) and 10 uM GDP (this amount can
15 be changed for optimization) for 1 hour. Wheatgerm agglutinin beads (25 pi;
Amersham) were then added and the mixture incubated for another 30 minutes at room
_temperature. The tubes were then centrifuged at 1500 x g for 5 minutes at room

temperature and then counted in a scintillation counter.

2. Adenylyl Cyclase

20 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 can contain a scintillant coating which also contains a
specific antibody recognizing cAMP. The cAMP generated in the wells can be

quantitated by a direct competition for binding of radioactive cAMP tracer to the cAMP




than added to the wells and incubated for 60 mn at roomtenperature. 1000
of Detection Mx containing tracer cAMP was then added to the wells.

Pl at es wer ewblogssa7ii ncubat ed additi onal 2 hours foll owed dgyrresounsiong i n a
Vallac M croBeta scintillation 45 WO 01/36471 PCT/US00/ 31509 counter.

Val ues of cAWwell were then extrapo] ated froma standard cAMP curve which
was cont aj negtiadyhThe llowmgssmres 35 ahrist protoceldpy themeayregspiroficinges mcoupl ed
Target GPCRs 5 TSHR is a Gs coupl ed GPCR that causes the accunul ation of
CAVP upon #AMR levelnin whelsiorilafhat pxpmss teresentarsit i vel y activated by nutating
amno acid residue 623 (i.e., changing an al anine residue to an isoleucine
residue). A G cE@ﬁiﬁfé@eé%@Eﬁl@ﬂlﬂ‘@tﬂ%@mmmwenmfﬂ‘lthUf%@éhWPntcycI ase,
and, therefore, decrease the |evel of cAMP production, which can nmake
assessnent dfangfegien. Mediasis chsfully aspimigd ofand idiscardédy 1000 of PBRiF genslyf or
measuring the decrease in production of cAMP as an indication of

const it uti veaddet tov adchodistobf @ells followeal byl carelid pispiratioman el oft Bignjal ¢cedlhed by
co-transfecting, nost preferably, non endogenous, constitutively activated
TSHR ( TSHR Afiséccigtioh buffaxrand smnbleRPBS0ars addedtvsdach plhtev €els wert pipeted-eff drupl ed
receptor) as a "signal enhancer” with a G |inked target GPCR to establish
a basel i ne |pkstehndothe cel\aspehiomnway ellédtgdcinid 230l kbbnicd) damdfugutabe/ eCelison of the
G coupl ed receptor, this non endogenous version of the target GPCR is
then co-tr angdrehbecentiifiged ah@ofi tehtah RO BANDO ipm &6t hin. IThe téll Felleriar i al t hat
can be used for screening. We will utilize such approach to effectively
generate a Sha@filly re-Wigsndal iadMR apsiropiate voliaseast PBSTalout Bialtaeh The céllsef er abl y

used in the direct identification of candidate conpounds agai nst G

coupl ed 1oeCapiOhen chintddSusing M tmobAdmdi@ and 2Mditi GALPBS tad Mded R giveviien thi s

approach is used, an inverse agonist of the target GPCR will "increase the
CAVP si gnal sgpdprife mibet Stcelt¥ (with 866l PaeRe 8ot AVRYREDNal . On day one, 2X104
293 and 293 cells/well will be plated out. On day two, two reaction tubes

\t/vi I'l be prepared AMPestRERRO sl M&ﬁ&l@Bﬁ@éﬂ(@ﬁﬁpﬁ%ﬁ@%@i‘ of #R%r PPEcAP plate):
ube A w Il be prepared by m xing 2g DNA of "each receptor transfected into
the (50 uI] to 11 ml Detection Buffer) was prepated and maintained in accordance with the
manufacturer’s instructions. Assay Buffer was prepared fresh for screening and
15  contained 50ul of Stimulation Buffer, 3ul of test compound (12uM final assay
concentration) and 50l cells, Assay Buffer was stored on ice until utilized. The assay
was initiated by addition of S0ul of cAMP standards to appropriate wells followed by
addition of 50ul of PBSA to wells H-11 and H12. 50pl of Stimulation Buffer was added
to all wells. DMSO {or selected candidate componnds) was added to appropriate wells
20  using a pin fool capable of dispensingépl of compound solution, with a final assay
concentration of 12uM test compound and 100ul total assay volume. The cells were
then added to the wells and incubated for 60 min at room temperature. 100ul of
Detection Mix containing tracer cAMP was then added to the wells. Plates were then

incubated additional 2 hours followed by counting in a Wallac MicroBeta scintillation
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25 mammmual

lan cells, for a total of 49 DNA (e.g., pCW vector, pCW vector

wth nutated THSR (TSHR A6231); TSHR A623l and GPCR, etc.) in 1.2nl serum

free 46
tube B wi

WO OW3IdB471 PCT/ U300/ 31509 DMEM (I rvine Sci enPCTUENSIFY| ne, CA);
|| be prepared by mxing 120l |ipofectam ne (G bco BRL) in 1.2nl

serum free DUEM RGNy E Weld i aiated ok faclcd QWP SRR _( sever al

tines), fol

y I'ncubation at roomterrperature for 30-45m n. The

adm xture i r fection mxture". Plated 293 cells 5
will be was %%%ch%ﬁﬁ?g#ﬁasﬁé)‘dﬁ% addi ti on of 10rr1 serum fire DVEM

2.4l of
fol | owed

the transfection mxture will then be added to the cells,

by i ncubati nfo sfection m xture
will then be renoved 'by aé%fﬁéf |8Mﬁ;§&%pqg%r %Eﬁ;ﬁggpt ion of 25ni 1l of

DVEM 10%

Aiter 200 i noulSEFOR, * BRI FPCR %a‘lseﬁﬁleéiégwﬁlﬁﬁ%%ﬁ&?%ﬁﬁtfﬁ%i?for

anal ysi s

No. SNPboA v %Eﬁ‘d@éﬁé SHl e gyt @Velﬁéné’g‘e@%&&??ﬁm%m PR MidleS7T

f th | di f the skilled
a?IiSZﬁ.WmeeF%éE%%?ﬁﬁna ”‘iﬁﬁeﬁa” DR, el Aol TOBRE "R g i ch

al so cont

ains a specific antibody 15 re IZI CAl Th ener at ed
in the wel |e¥peciad 1o mbnbinpdepylyle gyrcfpge. ang; %5 gﬁ’ff N{D]\eo vﬁ?o&AMl ng of

radi oacti

ve CAMP tracer to the cAMP ané gﬁgy '[% foll ow ngeqsetgves as a
brief prot deeduction wipgh ¢apJetieATEImDt OF levlsc quev “RVe0hol e
cells that express the receptors. Transfect.ed el@h’ipw [ 1 @ﬁrﬁarv ted

appr oxi ¥at epshnigne fos MeRYHng, Sir decgepseoin Proguctips, of ic 5 AASPUEOBOL \edia
wll be carefully aspirated off and di scarded. | 3}; PBS fvm be gently
added to eaeohstifptiyg agivatien ¢ §¢'&°PR5W’EQ?‘§T‘EF° efl iegiranifeing: i gna

cell dissociation buffer and 3nml of PBS will be | ate. Cells
el TSR STSRARER ¢

will be pi peestgrefehly, men-pndegenoyh qorsHRtixely petiveted,

A% ect ed

into a SO conical centrifuge tube. Cells wll then pe grgntti_‘l f&ged at
room tenperM@OmC@SWWpﬂWYecﬁs@“HMW@ fsignal cer” with a G1™

15

20

25

linked target GPCR to establish a baseline level of cAMP. Upon creating a non-
endogenous version of the Gi coupled receptor, this non-endogenous 'veréion of the
target GPCR is then co-transfected with the signal enhancer, and it is this material that
" can be used for screening. We will utilize 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" 293 and 293 cells/well will be plated out. On day two, two
reaction tubes will be prepared (the proporﬁc;ns to follow for each tube are per plate):
tube A will be prepared by mixing 2ug DNA of each receptor transfected into the
mammalian cells, for a total of 4ug DNA (e.g., pPCMV vector; pPCMV vector with

mutated THSR (TSHR-A6231); TSHR-A623I and GPCR, etc.) in 1.2ml serum free
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25 pellet will be carefully re-suspended into an appropriate volunme of PBS
(about 47 WO 01/36471 PCT/ US00/ 31509 3nml/plate). The cells will then be
count ed usi W@ m/ségnocyt oneter and additional PBS is addgdrisnogisde t he
appropriate nunber of cells (with a final volunme of about 50i Iwell). cAW
standards a tion Buifer (co ising | .Cl of tracer [1251 cAMP 5 (50
1T to 11 n ﬁfr&‘ﬂe F?‘é‘{“') IVé“f"l E%&: ?}L’%&.\F’"ggbﬁﬁﬁw PR 130Mccor dance
with the mapufactyrer's insSr,uctions. Assay Buffer shoul d be prepared
fresh for sc @éﬁ%ﬂe@akfoa%a%é@lw&e | Auhes A @drB willl thewbe of t est
conpound (12uM final, assay concentration) and 501 cells, Assay Buffer can
be stored onadnaged by inyersigns (seyeel timenls followed by meybation 4t moom temperatuge fddi ti on of
501 of cAMP standards to appropriate wells followed by 10 addition of 501
of PBSA to wéf-f3uip. The admixtpreds refed toods thsy TtrepdfeetipromixBué't cRlated 293 delis added to
all wells. Selected corjrgounds (e.g., TSH) will be added to appropriate

wel |'s  ust ngwhl bsiwpshed avithd XBBS) fellayfed by additirni off §0r8l sexvin fors MIMEM 2gadl of | on, Wit h
a final assay concentration of 121i Mtest conpound and 100l total assay
vol ume. The the khnsfoption mixtueewillitbenche dddbdtto thelvellsyfollbwedshydinéubatidaafeshrd or 60 i n
at roomtenperature. 1001 of Detection 15 Mx containing tracer cAMP w ||
then be addeat 37%C/5% €0pe Thestranifeaivs mixtere il {hewibd remelea by dspiralii tiuewad 2 hours
foll owed by counting in a Wallac McroBeta scintillation counter. Val ues

of CAVP/ wel | bynitlel adifien ob 258K bf BIMEMUEH FdAMBRins AR AW GinVge Whi ch is
contained within each assay plate. 4. Reporter-Based Assays 20 a. CRE-LUC

Report er Assigdbhiss 285PCBa 000 U@&?Qilﬁriﬁc)ubgt%% ?cﬂgw%?iﬂ;n%%'ﬂaﬁz Lf Y at ed-out
on 96 well plates at a density of 2 x 104 cells per well and were

transf ecied i %H'nggg'gct am ne Reagent (BRL) the follow ng day according
t o manuf acturer instruc‘tions. A DNA/lipid mxture is prepared for each 6-

gont 1y 25 mwed ot crebivief™; AGERCRlasd Ve Bt th i, Yt Npasm o owa

consi sted Ofgypgo4a) is designed for cell-based assays, however, can be modified for use with

crude plasma membranes depending on the need of the skilled artisan. The Flash Plate

wells will contain a scintillant coating which also contains a specific antibody

15  recognizing cAMP. The cAMP generated in the wells can be 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
whole cells that express the receptors.

Transfected cells will be harvested approximately twenty four hours after

20  transient transfection. Media will be carefully aspirated off and discarded. 10ml of PBS

will be gently added to each dish of cells followed by careful aspiration. 1ml of Sigma

cell dissociation buffer and 3ml of PBS will be added to each plate. Ceils will be pipeted

off the plate and the. cell suspension will be collected into a 50ml conical éentdﬁlge tube.

Cells will then be centrifuged at room temperature at 1,100 tpm for 5 min. The cell

25  pellet will be carefully re-suspended into an appropriate volume of PBS (about
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48 WO 01/ 36471 PCTNSOQ 31509 200ng of a 8xCRE-Luc reporter plasm d, Song
of pCW conpri si ng endogenous receptor or non-endogenous receptor or pCwW
al one, andwo@nspnf a GPRS expression plasmd (GPRS i n BCDEB®/31509
(I'nvitrogen)). The 8XCRE-Luc reporter plasmd was prepared as follows:

vect or SRI1FE: P; S _abt ai b A @8% L At J . pronot er
(-711+51) a?nl@&?eb/ iﬁ"h Wi%ﬁ%“@h@ﬁyg%gﬁgpl %Eégl&lc ecttagaléﬁo?@%iﬁslgch). Ei ght
(8) copies qf CAVP.regponse el enent. wer bt ai.ned PCR fr adenovi rus
tenpl at e Aﬁéﬁ%%ﬁ(w Hﬂ%lher(-ﬂgﬁ%e h@? py %BVEET%gﬂagglﬁtd cl oned
into the SR F-i-gal vector at the Kpn-BglV site, resulting in the ’
8xCRE- P- gal O“VKE} rter vector. The 8xCRE-Luc reporter plasm d was generated

by replacing the 14 beta-gal actosid ne i.n the 8xCRE-f s0al.Leporter
vector with the°AYHE ‘F‘@F‘Q@g “5@&@”6’8@&‘?%&%’?’6%& ECbEfgicﬁra%zisg"Mt or
(Pronega) at the Hindlll BanH site. Follow 30.m n. ingubation at room
t enper at reQSOPHéOE)NN]PeEFF@Wﬁ%rVé‘ﬁ\b&?WH‘P?ﬁ? ’g‘“ﬂﬁ‘%&&b@@ﬁ"ﬁ? M and
100pl of the diluted m xture was added_t o of DMEM wi th

) eﬁﬂ; wel |, 100, | DIVE
10% FCS werthe memefacturgr’ sinsticiens, AsspePuller should he grvawed, T BETSEE8 | cul ture

i ncubator. The follow ng day the transfected cells re changed with 200
| LI/ wel || omdooptgingd SAnlefStramiation; Byffer, 3y °§6‘i§? €o U%“?(@G@M‘%%ere
changed to 100 | /wel|l of DVEM wi t hout phenol red, after one wash with
PBS. Luci f eqonesntration) g 501 W,ASWMP@@HB%@%%%WHEW@ ThesssqYcLi t eTM
reporter gene assay kit (Packard) follow ng manufacturer instructions and
read on a lop8be MWMtaéqlﬁwﬂ ot OuLefeAME standards toAppropHiste welisfailowed dynt er
(Wallac). b. APl .reporter assay (Gg-associated receptors) A nethod to
detect 1y sadditiohaf SOyl o @BSAdte Wsils Bl suddiia. S0\t StinulptiosButferawitl hee nt
phosphol i pase C to cause the activation of genes containing APl el enments
25 in thei raddediwoilovells.ASelactedieomporriy(ag,. TSH) willkendded ta gpmpprabwellst r at agene,
Cat al ogue # 219073) can be utilized follow ng the protocol set forth above
wi t h respecisirigoa pinctool4@pable of dispensing 3ul of compound solution, with a final assay _ :

concentration of 12uM test compound and 100ul total assay volume. Tﬁe cells will then
be added to the wells and incubated for 60 min at room temperature. ICOpl of Detection
15 Mix containing tracer ;cAMP will then be added to the wells. Plates were then incubated
additional 2 hours followed by counting in a Wallac MlcroBeta scintillation counter.
Values of cAMP/well will then be extrapolated from a standard cAMP curve which is
contained within each assay plate.
4, Reporter-Based Assays
20 _ a. CRE-LUC Reporter Assay (Gs-associated receptors)

293 and 293T cells are plated-out on 96 well plates at a density of 2 x 10* cells
per well and were transfected using Lipofectamine Reagent (BRL) the following day
according té manufacturer instructions. A DNA/lipid mix_tlue is prepared for each 6-
well transfection as follows: 260ng of plasmid DNA in 100u1 of DMEM were gently

25  mixed with 2l of lipid in 100p1 of DMEM (the 260ng of plasmid DNA consisted of
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WO 01/36471 PCT/ US00/ 31509 CREB reporter assay, except that the conponents
of the cal cium phosphate precipitate were 410 ng pAPl-Luc, 80 ng

pCW- r eceptwo op3q@riessi on pl asm d, and 20 ng CW- SEAP. cec1aishiisisasc Reporter
Assay ((Gg- associated receptors) 5 One nethod to detect Gg stinulation

depends on t kn erty of - gdependept sphol i pase C to cause the
attivation ﬁsﬁ%ﬁgmﬁ%wr?é%ﬁm& gg%ﬁggﬂp&gf%mgm} et“ﬁggef“"bﬁ' omoter. A
Pat hdet ect TM SRF- Luc- Reporting System t r at agene) ca utilized to
assay for GJeCBpPERprEadogFnets r?«ﬁ?f%?@.cﬁ\ge{g ,aud | g ogegl’ﬁg XPESHPansf ect ed
with the plasm d conponents of the system and the indicated 10 expression
pl asmi d encddaspid &b BERNY? (awitrogsnil g &bk AXCREdRC Fenorigr alasnud ¥as i an
TransfectionTM Kit (Stratagene, Catal ogue #200285) according to the

manuf act ur erprepajed s fellomispyestor SBI-Bfgel wasobtaitnd bgrioningthett semaatatinr ecept or
expression plasmd and 20 ng CW- SEAP (secreted al kal i ne phosphat ase
expressi gn pporacted ©71/6815 al BgIv-HihdIN e irothe ppgdl-Basit Yedtor (Chasdschy CEight t he nedi a
of transfected cells to 15 control for variations in transfection
efficiency Rey¥aRR TP SIsparse ekaithi Wed dbfied HPCR YbP kO Sldaicus
precipitate as per the manutacturer's instructions. Half of the

precipitate téxﬁpl@ﬁ%ﬂlﬂﬁmsb@ée?d Ffin @en\é@hkpﬁlfjﬁ 8E3 @ﬁ%gﬂﬁd dbstge. kept on

the cells in serum free nedia for 24 hours. e | ast hours the cells

are | ncubat elouit orkils ARGLGLERE A KNG LA CREY mOBbl Rk bpen | ysed

and assayed tor [ucl e activity sing a Luclitdm ard, Cat.

# 6016911 - T %é g‘" b Qi okl lat .

| um nesce%cg%gﬁ%—%ée#&%@%?%c as&pe eﬁ@%ﬁ%ﬁ%&%{r&}hs@ gfﬁg“[n?%g}ei ons. The
dat b I d ,usi o Pz i sprM. 2. G.aphPad.. Sof t Inc.).
25 50" w001 HSEHEERE4H a5 B0 Brasf PRV Rt G ARCETREY ¥ifon Assay
(Cq-associat ed, 4 fom the pGL3-basic vector (Promegs) at the HindII-BamHI site.

Following 30 min. incubation at room temperature, the DNA/lipid mixture was
diluted with 400 pl of DMEM and 100pi of the diluted mixture was added to each
well. 100 ul of DMEM with 10% FCS were added to each well after a 4hr incubation
15 inacell culture incubator. The following day the transfected cells were changed with
200 ul/well of DMEM with 10% FCS. Eight (8) hours later, the wells were changed
to 100 pl /well of DMEM without phenol red, after one wash with PBS. Luciferase
activity were measured the next day u‘sing the LucLite™ reporter gene assay kit
{Packard) following manufacturer instructions and read on a 1450 MicroBeta™

20 scintillation and luminescence counter (Wallac).

b. AP1 reporter assay (Gq-associated receptors)

A method to detect Gq stimulation depends on the known property of Ggq-
dependent phospholipase C to cause the activation of genes containing AP1 elements
25  in their promoter. A Pathdetect™ AP-1 cis-Reporting System (Stratagene, Catalogue

# 219073) can be utilized following the protocol set forth above with respect to the
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receptors) On day 1, cells conprising the receptors (endogenous and/or

non- endogenous) 5 can be plated onto 24 well plates, usually 1x105

cel | s/ wel IWQA&136Bugh his unber can be optimzed. On dayc'ﬁmts,é'(’l‘%“’can be
transfected by firstly mxing 0.259g DNA in 50 | serumfree DMBMwell and 2

| 1ipofect %gé{p(@ﬁé%éay,i@%&%%ﬁfaﬁﬁe By dnumt bfmgbﬁciuﬁ%&pggclg predipfatae ntly

m xed and for -30 mn at roomtenperature. s are washed
with 0.5 ni GhglpAPD BV rsibsd plknti0add ohg! GRIV-
transfectio%é?%glrre Pépg%hc’ggélg to I’%e ce Is.SIThg'ceITs aregtthen i ncubat ed
for 3-4 br 37C/5%02 and then the transfection nedia is renoved and -
repl aced w I m/well of regular growh nedia. On day 3 the cells are

o vashod wi th 05 1 peld iRk AdiTFuiclba s BRIEL, TCC 117011 S
col I's 13 af e 1 nalaretr s k! G sepullin opentl oGS A brbher 7 Goc57C S

s 1ol 1 resprlep hespiatome Pt T 4PAyRR St B PR SRS, e or
concant rat | 15OBe BN Hhbies et 4 ERMelETR S LPERTEE YRR 57c The
ol ut on ( ANRRepFeN gk Nl fo ey ST SR FEY s SR *Bhe sl ut i on
by 200" of Collass s ilopih HE A4S sopests 3F 1 ¥ michs il hie (o

then transferred into 1.5 ni ndorf tubes and 1

) . ep i .
‘chl or of Yt ni s¥pressiem | plesiid  encoding AAPRAYANS PR IWHFGPEIAUS, s(ﬁj%r‘{s&ge& for 15
sec and the upper phase is applied to a B orad - - X8TM ani on 25 exchange
resin (100-Mem¢b§h5fmﬁﬁeﬁtwf‘$,l<ﬂt M@f}%%@%gﬁgﬁﬂﬁf AecqEng “’aﬁ‘el: 1.25 WV
and 0.9 nl of upper phase is |oaded onto the cgl ump. The_ colum i s washed

with 10 mi smamfacturers Anspactiongsi Beetha i 01 g8 $RELUSG $yngPYYVRERET v Na

formate. The inositol 51 WO 01/36471 PCT/ USO %1508 flrise?hos hates are
el ut ed i nt oexpEdsFien plmﬂ&n@?a@%\ﬁﬁ%#%&‘%’oﬂ‘ﬂ ng phospiafase CXRIESSPR cockt ai |

plasmid; alkaline phosphatase activity is measured in the media of transfected cells to

15 control for variations in transfection efficiency between samples) are combined in a
calcium phosphate precipitate as per the manufacturer’s instructions. Half of the
precipitate is equally distributed over 3 wells 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 énd assayed for luciferase activity

20 using a Luclite™ Kit (Packard, Cat. # 6016911) and “Trilux 1450 Microbeta™ liquid
scintillation and luminescence counter (Wallac) -as per the manufacturer’s
instructions. Tlie data can be analyzed using GraphPad Prism™ 2.0a (GraphPad

Software Inc.).

25
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with 2 m of 0.1 Mformc acid/ 1 M amonium formate. The col ums
regenerated by washing with 10 m of 0.1 Mform c acid/ 3M anmoni um f or mat e
and rinsed wonuE47iwi t h dd H20 and stored at 4C i n wat er .PCYABREISI%Ar v

results are presented belowin Table G TABLE G Receptor Mitation

Si gnal signal signal 'ff%ﬁg&gmﬁt’;[ :t_;é Mﬁ%@g?gﬁsagﬁgt?&g&s&%ﬂeﬁe

(G Figure No.) CW ndoq,eno

nous .

(Rel ative Light Version WIE%FP#’ e Units) (Relative . WId-type Li

Units) v.

cpm ng protein 1 00 Iéof’ S COTERIBY’S 'y R°P eg@ctggn

Mut ant ., hRUP12 A | P3 7.03,3463,29 oﬁxFi re 1) Jarrl
3 joge

rep G

are
Assay
ner at ed:
C\W v.

ght
protein

53280 17 %1 7th bppiated smlopt il g, ey Faot Bl Gongh P bes Sty e
L246K SXORE- 86,07 1902 87,789, 73 1 01, O LIS hCES LOPS LS 5 - 60/

(  hRUP15 AZFHR

aygh oqlls c&tsb%@?fﬁg@% g@ Sirsgly mpang

LCPS (Figure 6) 2. 1%

10

15

20

25

serum free DMEM/well and 2 pl lipofectamine in 50 pl serumfree DMEM/well. The
solutions are gently mixed and incubated for 15-30 min at room temperature, Cells are
washed with 0.5 ml PBS and 400 pl of serum free media is mixed with the transfection
media and added to the cells. The cells are then incubated for 3-4 hrs at 37°C/5%CO,
and then the transfection media is removed and replaced with 1ml/well of regular growth
media. On day 3 the cells are labeled with *H-myo-inositol. Briefly, the media is
removed and the cells are washed with 0.5 ml PBS. Then 0.5 ml inositol-free/serum free
media (GIBCO BRL) is added/well with 0.25 uCi of *H-myo-inositol/ well and the cells
are incubated for 16-18 hrs o/n at 37°C/5%CQ; . On Day 4 the cells are washed with 0.5
ml PBS and 0.45 ml of assay medium is added containing inositol-free/serum free media
10 pM pargyline 10 mM lithium chloride or 0.4 ml of assay medium and 50ul of 10x
ketanserin (ket) to final concentration of 10uM. The cells are then incubated for 30 min
at 37°C. The cells are then washed with 0.5 ml PBSand 200pl1 of fresh/icecold stop
solation (IM KOH; 18 mM Na-borate; 3.8 mM EDTA) is added/well. The solution is
kept on ice for 5-10 min or until cells were lysed and then nentralized by 200 ul of
fresh/ice cold neuntralization sol. (7.5 % HCL). The lysate is then transferred into 1.5 ml
eppendorf tubes and 1 ml of chloroform/methanol (1:2) is added/tube. The solution is
vortexed for 15 sec and the upper phase is applied to a Biorad AG1-X8™ anion
exchange resin (100-200 mesh). Firstly, the resin is washed with water at 1:1.25 W/V
and 0.9 ml of upper phase is loaded onto the column. The column is washed with 10 mls

of 5 mM myo-inositol and 10 ml of 5 mM Na-borate/60mM Na-formate, The inositol

51
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A398K cAWP 15.00 164.4 117.5 1. 11 Fold

pnol / cAMP/ ng pnmoUcAMP/ 4 protein protein ng protein 2. 29%

317.03 74WOP1/364711. 2.3 Fol d
hRUP21 N A I P3 730.5 1421.9 --

hRUP23 W2 73K

pnol / cAVP/
=not appl i
assay for
above, was
RUPI 3 and

e

ool

it éaiilflon MRS cohtaining

gure 11 nt-emprotein ng protein 2.

(Figure 7) pnol/cAVP/ ny

hRUP17 N A | P3

(Figure 9) cpm ng protei nPEPRPNFINP ot ei n
1. 2 Fold

(Figure 10 protein cpmhng protein

Fo'mi6¥ sEintillakdon uERME AMP/ Ny

30% NA

SoacPpt 8 AR sBT TR P Rl PPNl S eobra@l CTPDS

constitutive activation,

as disc

osed i n Exanple 4(1)

TRl YR30 o M e SN male D B s

and the diff.er

fromthis assay

i i . i.ndicated: 5 TABLE H Receptor: Assay
Si gnal Si gn¥ ‘g}é&aﬂnaﬁ%beﬁ%ﬂ%@?@reﬁnce Gs Fusion Utilized Generated:
Cener at ed: Gene ted]:gryGe%lgtr at ed: I%e g\eﬁi} n, e' ein . CW Fusion CW+ Fusion
1. CW V. Fusi of*FEpeIEBtiRa Brarey 912&5[ fotein + Protein GTP) (rpm
bound (cpm bound 10pM GDP 2. CW+GDP GIP) +GIP) (rpm bound vs. GIP)
Fusi on+GP 3. Fusion vs.
TABLE G
Receptor | Mutation | Assay Signal Signal Signal Difference
Utilized Generated: Generated: Generated: «0
Figure No.) CMV Endogenous Non- Between
Version Endogenous | . CMVv.
- (Relative Light Version Wild-type
Units) (Relative . Wild-type
Light Units) v. Mutant
hRUP12 N/A 1P, 317.03 3463.29 -
(Figure 1) | cpm/mg protein | cpm/mg protein 1. 11 Fold
L —
| nRUP13 N/A cAMP 8.06 19.10 -
' (Figure 2) | pmol/cAMP/mg | pmol/cAMP/mg 1. 24Fold <
protein protein
A268K | S8XCRE- 3665.43 83280.17 617136 | 1. 23Fold
LuC LCPS LPCS LCPS =
_(Figure 3)
2. 26%¢
KRUPM4 | L246K | 8XCRE- 86.07 1962.87 789.73 1. 23Fold=
LuC LCPS LCPS LCPS
(Figure 5) 2. 60%(
hRUP1S A398K 8XCRE- 86.07 18286.77 17034.83 1. 212 Fold
' Luc LCPS LCPS LCPS &=
(Figure 6)
. 1%(
A398K cAMP 15.00 1644 1175 1. 11 Fold
(Figure 7) | pmoVcAMP/mg | pmol/cAMP/mg | pmol/cAMP/ <=
protein protein mg protein
2. 29%(
hRUP17 N/A P, 317.03 741,07 - 1. 23 Fold
(Figure9) | cpm/mg protein | cpm/mg protein =
hRUP21 N/A P, 7305 1421.9 - 1. 2Fold<=
(Figure 10) | cpm/mg protein | cpm/mg protein
hRUP23 | W275K | 8XCRE- 311.73 13756.00 9756.87 1. 44Fold <
1ucC pmol/cAMP/mg | pmol/cAMP/mg | pmol/cAMP/
(Figure 11) protein protein mgprotein | 2. 30%¢(
N/A =not applied
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Fusl on+GDP (rpm bound GIP) hRUP13-Gs GIPyS 32494.0 49351. 30 11148. 30
28834.67 1. 1.5 Fold G (Figure 4) 2. 2.6 Fold ,= 3.429% hRUP15-Gs GIPyS
30131. 67 3%8381/464717/697. 00 14157.33 1. 1.1 Fold (Figure ra@no/s1s@® Fol d 3.
569%¢ Exanple 5 FUSI ON PROTEI N PREPARATI ON 10 a. GPCR Gs Fusi on Const uct
The design of the constitutively activated GPCR-G protein fusion construct
was acconpl i she@ﬁ@%lm:"fbéﬁ’fstﬁéa%fm Aeigctme eongiutiye achiwtipni 259 protei n
Gsa (long form Itoh, H et al., 83 PNAS 3776 (1986)) were engineered to
i ncl ude a Hidiatlospd 81 ExsmplaGICTT aove, wey) wesomplished nusilinng FGs:Fusigh nRyotsion&mat i on
of the correct sequence (including the flanking H ndm sequences), the
entire sequeCmetrugtssonsiuian| RIGP 13 rind RUPEHNASHIE H) beldw lists fhegignals gerterated,.  \/795- 20)
by subcl oning using the HindU restriction site of that vector. The
correct ori efinathisassaf and thtidiffSencedredgnalsasindiastedlet er mi ned after 53 WO

01/ 36471 PCTI USO0/ 31509 subcloning into pcDNA3.1(). The nodified

pcDNA3. 1(9 containing the rat Gsa gene at HindlH sequence was then
verified; this vector was now avai l igthgf a "universal" Gsa protein
vector. The pcDNA3.1(-) vector cont vari ety of well-known

restriction_sites upstreamof the Hondi site thus beneficiall i di ng
. . p T [ .say J . L 5
the abi | 1) BEe nbodfiy ubeyfey b Yot of el T S80E, TobisEequbnce o
an endogenoyS et ONST I TUTT VEI YeppdCl | Ve, +SANERIRDT O ARusiof
utilized tg create pther "ligpM@6md| " Ploted Of SjuMEGDPEC PRk + ANGrot@d COUJ SE,
ot her comrgrcially bvai | ab| e GIP)PI D [{epmbownd)/ (cpife Bdufd [SIOKNI GPP | REMWHEDPar [ i san
can be utillized - the inportant cr|tefGTR i f6THat t|Hepmbegdence ¥or t he GPCR
be GTP) Fusion+GDP
3. Fusion vs.
Fuslon+GDP
{cpm bound GTP)
hRUP13-Gs | GIPYS 32494.0 4935130 1114830 | 2883467 | I. I.SFod<
(Figure 4) 2. 2.6 Fold &<
3, 42%<
hRUPIS-Gs | GTPyS 30131.67 32493.67 7697.00 1415733 | 1. 1.1Fold <
(Figure 8) 2. 18Fald <
3. 56%
Example 5
FUSION PROTEIN PREPARATION
10 a, GPCR:Gs Fusion Constuct

The design of the constitutively activated GPCR-G protein fusion construct was
accomplished as follows: both the 5° and 3” ends of the rat G protein Gso. (Jong form; )

Itoh, H. et al., 83 PNAS 3776 (1986)) were engineered to include a HindIII (5°-

15 AAGCTT-3%) sequence thereon. Following confirmation of the correct sequence

(including the flanking HindIIl sequences), the entire sequence was shuttled into

pcDNA3.1(-) (Invitrogen, cat. no. V795-20) by subcloning using the HindIII restriction

site of that vector. The correct orientation for the Gsa. sequence was determined after



upstreamand in-frame with that of the G protein. 10 RUP13 couples via Gs..
For the followi ng exenplary GPCR Fusion Proteins, fusion to Gsa was
acconpl i stW@M/R4RAUP13- Gsa Fusion Protein construct was RAGESHEIF) | ows:
prinmers were designed as follows: 5'-gate[ TCTAGAAT] GGAGTCCTCACCCATCCCCCAG

E%EQ( ISIZE)QNIOQuM%mﬁ ﬂﬁ\))l(. E%eotlﬁis I n Iovc):»gg caps are Inc uded as 3
spacers '%E@ﬂ@sg‘{i"ﬁﬁt;e tﬁént od: 938 VAR nb REBBIESES) aﬂ@&{éﬁen the G

protein an ar\tl-sense priners inclu
restriction,sites.for Xbal and ect ch.t hat, spacers
(attribut edisPoPTofin VELPL | JF’F&?D@&? tgntgxg{ \)%gﬁl F’hé’fév glrl%?@fln and
RUP15. 20 PCR_was then utili {0 _secure respectjye receptor sequences
for fusion remqnnnﬁﬂﬁsn@smf gﬁ“é‘ﬁs’%&“&&’ ﬁéléﬁgg@al "eab‘g iy the
following protocol for each: 100ng ¢DNA for RUP15 was added to separate

t ubes c@nt dRsgrtyipstream foth?e‘a%l’i"’ﬁl“r Wﬁr""d"(‘%@ﬂ‘é@"% Shdogenqus,canstitugivelys * 1oy
dNTPs, | OpL of | OXTagPl usTM Precision buffer, 1L of TagPl usTM Preci sion
pol yrer ase atter GPGRse Mbis sansrrpproagh cap bg utilized & crogty efher “pmiversalt Gimgptein
tenperatures and cycle times for RUPL15 were as follows with cycle steps 2
54 WO 01/ 364atrsRait) afSoss sberommercinllyiavailable oeprpriisiany egtossknopda thegaC for 1
mn; 94C for 30 seconds; 62C for 20 sec; 72C 1 min 4Csec; and 72 C5 mn .
PCR pr oductartisan cembe mtilizedr the impostgatrasitesia ig dhat thecsequeace ot ther GRER hgat a not
shown). The purified product was digested with Xbal and ECORV and the
desired |nszps&®1mﬂnﬁ-ﬁsdewﬁdthhﬁoéﬂleéﬂprm¢m the Gs universal vector at the 5
respective restriction site. The positive clones was isolated follow ng

t ransf olomat i on RP13ceupesvinEs. For thefollaving exemplary GRCRI psion: Pretgips.essi on
using 293 cells was acconplished follow ng the protocol set forth infra.
Each posi t ifustorclo@@se Was acdohdplished>s Fusi on Protein was sequenced to verify
correctness. (See, SEQ ID.NO :99 for nucleic acid sequence and

SEQ 1 D. NO : 100 f0RUP1IB./6ReFukidn PestEiftofistruct was made as follows: primers were

designed as follows:
5°-gatc[TCTAGAAT]GGAGTCCTCACCCATCCCCCAG -3’ (SEQ.ID.NO.:97; sense)
15  5-gatc[GATATCJCGTGACTCCAGCCGGGGTGAGGCGGC-3' (SEQ.ID.NO.:98; antisense).

Nucleotides in lower caps are included as spacers in the restriction sites
(designated in brackets) between the G protein and RUP13. The sense and anti-sense
primers included the restriction sites for Xbal and EcoRYV, respectively, such that spacers
(attributed to the restriction sites) exists between the G protein and RUP15.

20 PCR was then utilized to secure the respective receptor sequences for fusion
within the Gsa universal vector disclosed above, using the following protocol for each:
100ng cDNA for RUP15 was added to separate tubes containing 2pl of each primer
(sense and anti-sense), 3pL of 10mM dNTPs, 10uL of 10XTaqPlus™ Precision buffer,
1uL of TaqPlus™ Precision polymerase (Stratagene: #600211), and 80uL of water.

25 Reaction temperatures and cycle times for RUP15 were as follows with cycle steps 2
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10 RUP15 couples via Gs. For the follow ng exenplary GPCR Fusi on Proteins,
fusion to Gsa was acconplished. A RUP15-Gsa Fusion Protein construct was
made as fol W&M3643ti ners were designed as foll ows: PCT/US00/31509

5' - TCTAGAATGACGT CCACCTGCACCAACAGE3" (SEQ ID. NO.: 101; sense) 15

$'-gatathCA@l‘ﬁéM E%Lﬁgﬁﬁig‘% L (SEQ,L : 102 | sepse) .

Nucl eotides I'n owe@r-d%%ﬁ%%%re I'ncl ed%ﬁ%g%gée&gol}lgﬂ sfﬁ%dsr @ﬁ%ﬁ?@on. sites
between the G ei.n and RUP15. The sense and anti-sense priners included
the restri ct?%h%&bé’ém“ B> "E‘EE%\FQHHHXb (?RPIE@}&E@FWMPHN%%&%? spacers
(attributed tg the restriction sitesi exi sts between the G protein and
RUPI 5. 20 Pceelapikthenpugified (dpta pefshewn)s edywoduetswas cligested w end sequences
for fusion wthin the Gsa universal vector disclosed above, using the

fol | owi ng prBeaBNoandsthe desiredhinserts porifidcmiidigated inRUbe Gswaiversaldeciot o thepar at e
tubes containing 21 of each prinmer (sense and anti-sense), 3L of 10mM

dNf Ps, 1015 of reqiestivegestricion gitec Thegiositivixidrice was isdlatéd HllowingiRinsfrmiition iasd on

pol ynmerase (Stratagene: #600211), and 80L of water. 25 Reaction

t enper at ur esdetamtined by eestrictimsenzyme @it t¥presmion using 298 tetlvverasiidcbmplishbe St eps 2
55 WD 01/36471 PCT/USOQ 31509 through 4 were repeated 35 tines: 94C for 1
m n; 94C f orfoBéwing theprgcob@Tofth infrfa0 BachaositivedTont foriRUPL 0453 FusiodProteth C 5 nMin .
PCR product for was run on a 1% agarose gel and then purified (data not
shown) . The wasrsefpicachdpio oehify tcomertesti (Sed, SED.IDNG:99 [For iubleRe Cheidl segittibe WS

di gested with EcoRV and Xbal and the desired inserts purified and 5 |igated

into the G adiSEQIDAYO.MOC foramito atisequempRct i ve restriction site. The
positive clones was isolated follow ng transformati on and determ ned by

restriction enzyRURbS@sglés vieGR! B65the folléRinplxdfagaGPCR PasorfBeRAR) | Shed
followi ng the protocol set forth infra. Each positive clone for RUP15-Gs

Fusi on Pr ot elugon/@Gsa S gdee@plishen. veri fy correctness. (See, SEQ ID.NO :103
for nucleic acid sequence and SEQ ID. NO. :104 for amino acid 10 sequence).

A RUP15-Gso. Fusion Protein construct was made as follows: primers were
designed as follows:
5*-TCTAGAATGACGTCCACCTGCACCAACAGC-3’ (SEQ.ID.NO.:101; sense)
15 5-gatatcGCAGGAAAAGTAGCAGAATCGTAGGAAG-3* (SEQID.NO.: 102; antisense),
Nucleotides in lower caps are included as spacers in the restriction. sites between
the G protein and RUP15. The sense and anti-sense primers included the restriction sites

for EcoRV and Xbal, respectively, such that spacets (attributed to the restriction sites)

exists between the G protein and RUP1S5.

20 PCR was then utilized to secure the respective receptor sequences for fusion
within the Gso. universal vector disclosed above, using the following protocol for each:
100ng cDNA for RUP15 was added to separate tubes containing 2yl of each primer
(sense and anti-sense), 3pL of 10mM dNTPs, 10pL of 10XTaqPlus™ Precision buffer,
lu; of TagPlus™ Precision polymerase (Stratagene: #600211), and 80pL of water.

25  Reaction temperatures and cycle times for RUP1S were as follows with cycle steps 2
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b. Gy(6 am no acid deletion)/G Fusion Construct The design of a (g
(del)/ G fusion constrict can be acconplished as follows: the N term nal
six (6) arW@elidTids (ami no acids 2 through 7, having t hBCHEIBHIR of
TLESIM (SEQ I D. NO. : 129) Gag-subunit will be deleted and the Cterm nal

five (5) 1 &E%?@w@r%'r&ﬁate&'@y!ﬁﬂﬂs:t OP CSBAY RIME D4 Wr Yo (c&ehlid: B2900r 2§0) Wil | be
replace wt e corresponding amno acids of the Gai Protein, having the
sequence DCGLE. A SEQ }D. NO. . S ' t Wido bt ai ned by
PCR usi ng tsﬁ%g?&( fﬂ’%‘ Jr‘mdd?“’ 5 #33@)55 "@]'- galfd?a%fé%ffé@%@?&# GOGAGGAG
3" (SEQID. NO :132) an 0 . . :
5' - gat cggat%k#A%M@%ﬁ?m%fﬁgﬁed )4k b NO.:
13 3) and Plasnid 63313 which contajns the nouse -wild type version with
a 25 hemWWWWE%@%?@WﬁM&WM@‘E&d%WpB‘é%%da&ﬁe i ncl uded
as spacers. TagPl us Precision DNA pol ynerase ,£St ratagene). wll be utilized
for the Sanpiepted tin the Fs yyiversal veipn abihie sesPeclixg wetrichgnisyie. o Sifive fpneSgh 4
repeated 35 tinmes: 95C 56 WO 01/36471 PCT/USQ0/ 31509 for 2 min; 95C for
20 see; 56Mvasdsolgtel Exllowing wansfgpmation and dgtepmined by gestrigtion ANZyMSAIZSER pr oduct
will be cloned into, anquRI | - TOPO vector (Invitrogen) and sequenced using
the ABI Bi gxpgssioneysingnéfBorelli was @pcomplished following the | pratagol sty infrar OpO c| one
contai ning the sequence of the fusion_construct wil| be shuttled into the
expr essi on Eagh pesitiveclone firRIJP15-Gs Epsion Reotqin was sqapmqed oy qeyregness.st ep
cloning process. Exanple 6 TISSUE DI STRI BUTI ON OF THE DI SCLOSED HUVAN
GPCRs: RT- RS¥e, BEQRDRM\AS3 ferpiuclsit acid seansnter and SRQIDINO 14 for,araing acid det er ni ne
the tissue 10 distribution of several novel human GPCRs. Qi gonucl eoti des
utilizek weequeeQR- specific and the human nmultiple tissue cDNA panel s
(MIC, dontech) as tenpl ates.

b. Gq(6 amino acid deletion)/Gi Fusion Construct

The design of a Gq (del)/Gi fusion construct can be accomplished as follows:
the N-terminal six (6) amino acids (amino acids 2 through 7, having the sequence of
TLESIM (SEQ.ID.NO.: 129) Gog-subunit will be deleted and the C-terminal five (5)

15 amino acids, having the sequence EYNLV (SEQ.ID.NO.:130) will be replace with the
corresponding amino acids of the Gai Protein, having the sequence DCGLF .
(SEQ.ID.NO.:131). This fusion construct will be obtained by PCR using the following
primers:

5°-gatcaagettcCATGGCGTGCTGCCTGAGCGAGGAG-3’ (SEQ.ID.NO.:132) and
20

" gateggatcc TTAGAACAGGCCGCAGTCCTTCAGGTTCAGCTGCAGGATGGTG-3’
(SEQ.ID.NO.:133)

and Plasmid 63313 which contains the mouse Goqg-wild type version with a
25  hemagglutinin tag as template. Nucleotides in lower caps are included as spacers.
TaqPlus Precision DNA polymerase (Stratagenc) will be utilized for the

amplification by the following cycles, with steps 2 through 4 repeated 35 times: 95°C -
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Taq DNA pol ynerase (Stratagene) were utilized for the anplification in a
401 reaction according to the manufacturer's instructions. 20Al of the
reacti on wiwoebm471 oaded on a 1.5% agarose gel to anal yzetdsen/35:9PCR

pr oduct s. TabI e J below lists the 15 receptors, the cycle conditions and

the pri rrers lehéﬁ?f"f;@ &%gg‘%@z@%tggr %}_%’)&égxgg@&’ Pr| r DNA

Fragment T| pr essi on
Mm (1), Sec ") Cycles 2-4 repeated 30 tinmes bRUP10 940 for 30"
CATGTATGC trodyet will bg sloned) Hé?/ a pCRUATORSY VE‘ES"I @nyasresreicand sagysoordT C

| eukocyte, liver 62C for 20" CC(}S 105) TGTG (106) placenta and 72
for I' spl ecwingthg ABI Big Dye Tesmingtopkiy Ee%@%@@ﬁ@sﬂerHﬁgﬂpl"% for 2
GCACCTCCT CACAGCCCT 630bp Liver, kidney, 94 for 15" CCTGAGCAC GCAGCCCTO
pancreas, colopwiningsthesgqyencenf t e shittled intn Betexprgssion 72 for
45" (107) (108) spleen and 72 fo rostate 57 WD 01/36471

PCT/ usooﬁlmorrmml(ghatﬁhﬁhdl by eAsaraloning #8068- Brai n, col on, 94

for 15" ACTCTGICC GGCAGGGAC heart, kidney, 66C for 15" AGCCTG (109) GAGGTG

(110)

10

15

| euk odExample 6

TISSUE DISTRIBUTION OF THE DISCLOSED HUMAN GPCRS: RT-PCR

RT-PCR was applied to confirm the expression and to determine the tissue

distribution of several novel human QPCRs. Oligonucleotides utilized were GPCR-

specific and the human multiple tissue cDNA panels (MTC, Clontech) as templates.

Taq DNA polymerase (Stratagene) were utilized for the amplification in a 40ul

reaction according to the manufacturer’s instructions. 20ul of the reaction will be

loaded on a 1.5% agarose gel to analyze the RT-PCR products. Table J below lists the

receptors, the cycle conditions and the primers utizilized.

TABLE J
Receptor Cycle §° Primer 3 Primer DNA Fragment Tissne
Ydentifiex Conditions (SEQ.IDNO.) | (SEQ.ID.NO) Expression
Min (), Sec ()
Cycles 2-4
repeated 30
times
[ WRUF10 | 94° for 30" CATGTATGC | GCTATGCCIG |  730bp Kidney,
94° for 10" CAGCGTCCT | AAGCCAGTC leukocyte, liver,
62°C for 20" GCTCC(105) | TIGTG(106) placenta and
72°for 1’ spleen
72°for 7’
*cycles 2-4
repeated 35 times
hRUPI1 | 94°for2* GCACCTGCT | CACAGCGCT 630bp Liver, kidney,
94° for 15" CCTGAGCAC | GCAGCCCTG pancreas, colon,
67°C for 15" CITCTCC CAGCTGGC small intestinal,
72° for 45” (107) (108) spleen and
72° for 5° Pprostate
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72 for 45" panes' 72 for 5 prostate, small intestinal, spleen, testis,
and thynus 58 WD 01/36471 PCT/ USQ0/ 31509 hRUP13 94 for 1' CTTGTGGICT
CATATCCCTOVOOUBE7IP| acent a and 94 for 15" ACTGCAGCA CGAGPETBBI31¥Y 68C for
20" TGITCCG AGCGGC (112) 72 for 1' 45" (111) 72 for 5° hRUPI 4 940 for 1'

W@WW
or 1'45" (11h<ht, kiddeg, flOor 5'

tal brain,| ftkatyte, 94 for 5"
69C for 15" GATTCCIG e®ae#FCC Iskel et al
hRUPIS 94 for 2' T -
TGGCCAACA AGCGACAGA 6(JG: tar. 20"
for 5° hRUP21 94 far 'th;l;,QQ’ACCTGT

and fetal
R3) (114q) 72 for |
Pancreas |94 for 15
CC(118) 74 for 1' 7%
AAGGAGTAGKrdmrey, 1y '
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940 for
(120) 72 for 40"
GACACCTGT CWomGeA Testi s,

spl een

repeated 30 tinmes 1 RUP23 94 for 2'

for 15" GCA§ﬁ§§§613%¥%}}y¥}- CT G=(124)
72 for 5 |hRUPZ6 944$0(-2" A Ty 470bg°°|h—pancr ed@enigpds dr 150
TGOCAGGAA [TGTGCAGH A8 R0h O PESTTER#T GF AGbdbk (¢AATGGC 72 flor € (104
72for5 hR 7 94 f p#re@P1 4TGITMAAC ATCATGICTA 69Qbp Brain |940 for 1Q"
AGGCCTGGT [GACTCATGEF 025 C f or] 20" TGECAAC OATCC (j128) 72 fior 1°
for 3' *Cly®REBI42] HSfok Epeat oA CCeJ CAAGAACAG 700bp Not yet
94° for 15 TATCATGGC | GTCTCATCTA determined
68°C for 20" TICCIC(113) | AGAGCTICC
72° for 1’ 45" (114)
72° for §°
hRUP16 | 94° for 30" CICTGATGC | GTAGICCACT 370bp Fetal brain, fetal
94° for 5 CATCTGCIG | GAAAGICCA kidney and fetal
69°C for 15” GATICCTIG GTGATCC skeletal muscle
72° for 30” (115) (116)
72° for 5°
KRUP18 | 94°for2’ TGGTGGCGA | GTTGCGOCIT 330bp Pancreas
94° for 15” TGGCCAACA | AGCGACAGA
60°C for 207 GCGCTC (117) | TGACC(118)
72° for 1*
72° for 5°
hRUP21 | 94°for 1’ TCAACCTGT | AAGGAGTAG Kidney, ng
94° for 15” ATAGCAGCA | CAGAATGGT and testis
56°C for 20" TCCTC(119) TAGCC (120)
72° for 40”
*cycles 2-3
repeated 30 times
hRUP22 | 94° for 30" GACACCIGT | CIGATGGAA Testis, thymus
94° for 15" -CAGCGGTCG | GTAGAGGCT and spleen
69°C for 207 TGTGTG(121) | GTCCATCIC
72° for 40” (122)
*cycles 2-3
repeated 30 fimes _
hRUP23 | 94° for 2° GCGCTGAGC | CACGGIGAC 520bp Placenta
94° for 15” GCAGACCAG | GAAGGGCAC
60°C for 20” TGGCTG (123} | GAGCTC (124)
72° for 1°
72° for 5’
BRUPZ6 | 94° for 2’ AGCCATCCC | CCAGGTAGG 470bp Pancreas
94° for 15" TGCCAGGAA | TGTGCAGCA
65°C for 207 GCATGG (125) | CAATGGC
72° for 1 (126)
72° for 5°
hRUP27 | 94° for 30" CIGTICAAC | ATCATGICIA 890bp Brain
94° for 10" AGGGCTGGT | GACTCATGGT
55°C for 20” TGGCAAC GATCC (128)
72° for 17 (127)
72° for 3*
*cycles 2-4
repeated 35 times

15"

ATAGCAGCA CAGAATGGT and testis
*cycles 2-3
t hymus
69C for 20" TGIGIG (121) GICCATCTC 72 for 40" (122)

GCGCTGAGC CACGGTGAC 520bp Pl acenta 94
22 *for

94 for

56C
15"

for 20?7

TCCTC(119) TAGCC
repeated 30 tinmes hRUP22 94 for 30"

CAGCGGT CGrCT/AtGi%0d and
*cycles 2-3

(127) 72
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59 WD 01/36471 PCT/USOQ 31509 Exanple 7 Protocol: Direct Identification of
| nverse Agoni sts and Agonists A [S]GIPyS Assay 5 Al though we have
utilized SMAOYWADuUS, constitutively active GPCRs for thBCTHSM0EE09

i dentification of candi date conmpounds as, e.g., inverse agonists, for
reasons that are not altogether understood, infra assay variation can
becone exacerbated. Preferably, then, a GPCR Fusion Protein, as disclosed
above, is fi7!ized with a non- endogenous, constitutively activated

GPCR e hayc, I8t Birdieiaeh ﬁon%%e?dé%oﬁié%ﬂh%&ﬁ&@ I's used, intra-assay

vari ation appears to be substantially abi 't zed, whereby an effective

signal -t o-noi se rati gsd Lned. This has the beneficial result of
a %r ﬁ%@'&g?é ?Ldééﬁ

al l owi ng for tification of candi date conpounds. Thus, it
is preferred that for direct .identification.. Fusibeg Propein be used
and t hat® when u?\"ﬁhf"igé‘d‘f’e thave Ptﬂ}rz?‘g\ﬂ’ §°n°3§s°39m5“?igg§gao%|“§° Egegf if{)ri Ezhgd. 15 1.
Menbrane Preparati.gn Menhranes conpriging the constituti.vely aciive orphan
GPCR Fusi O@w@@gﬂﬁc@pn@ﬁ@&dggtm%ﬁ@nﬁ%?gﬁge TVRESE ARCTILSy t\o&reﬁ\é%fgﬁﬁtf i cation
of candi date conpounds as inverse, agonists, .agonis{s or partial. agonists
are prefera?@?yn%_réﬂ'ﬁ%f"@ﬁ" a"é‘d‘FIB‘P?‘i\AE'.m' SsaY YAUAHoR £28 %‘ﬁbg’éaf‘fﬁé’%g‘?’ape |

Buf fer" is conprised of 20nmM HEPES .and ,A1QmM, EDTA,, H 7 4. 'Menbrane Wash
Buf fer" is Rrefemsblysthen 8/CPER FusionBrsiein, 25 disgjosed 5m"° fﬁlg? ulifizedwith aneg-, i g

Buffer” is conprised of 20mM HEPES, 100 NaCl, and, 10 nM MyGl2, pH 7.4
b. Procedur@dossngys| copstitatively actiypted GSQRke}%AWe idﬁtﬁml‘ﬁ‘ﬁdo‘éﬁh‘ﬁwl\gﬁé 3pr ocedure.

Firstly, the nedia wIll be aspirated froma_ confluent  ngnol ayer of cells,
{ ol | ovbtd bypreleinge sl Fira-osey Kaiation fRpears o be substantially stabilized, whereby an

effective signal-to-noise ratio is obtained. This has the beneficial result of allowing for a

more robust identification of candidate compounds. Thus, it is preferred that for direct
identification, a GPCR Fusion Protein be used and that when utilized, the following
assay protocols be utilized. |
15 1. Membrane Prepafation
Membranes comprising the constitﬁﬁvely active orphan GPCR Fusion Protein of
interest and for use in the direct identification of c;andidate compounds as inverse
agonists, agonists or partial agonists are préferably prepared as follows:
a. Materials
20 “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
25 All materials will be kept on ice throughout the procedure. Firstly, the media

will be aspirated from a confluent monolayer of cells, followed by rinse with 10ml cold
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E WJ 01/ 36471 PCT/USOQ 31509 PBS, followed by aspiration. Thereafter, 5m
of Menbrane Scrape Buffer will be added to scrape cells; this wll be
fol | oned bywOrarse47er of cellular extract into 50nml cent r pérygsoossisabes
(centrifuged at 20, 000 rpmfor 17 minutes at 4C). Thereafter, the

Nembr Qﬁ‘éa%#%'fﬂ Qv%d%v?‘mrr?% o AR A6 Fﬁﬁ'@tﬁﬁrmvg%peﬁaéq?&ﬂﬁﬁé%dﬁg it o5
B

pol ytronTM hmg% en| zer (15-20 second bursts until the aII material is in
suspensi on) ged a4 G0 g for 4 7 wrintes at 4°(k hereaierthexupsrmatant svill Br adf or d
Protein Assay 10 _Fol |l ow ng the honogeni zation, protein concentration of the
menbr anes wi P4 aspiyatedandythe pellet il g resvepeBicddino3tml Membiane WeshBufifer ot i n can
be diluted to about 1.5nglnm, aliquoted and frozen (-80C) for |ater use;

when fr oz&n, fofloweddyodentrifirge mszo,oomxjam fdrel 7asindtesl dt 4% : Tiesupdataitwitbhed he assay,
frozen Menbrane Protein is thawed at roomtenperature, followed by vortex

and then honwmgaspiraed atidt the apefletl isbuspendet i Bantiingl Buffe. X ThisORE R $or about
5-10 seconds; it was noted that for nultiple preparatlons t he honogeni zor

shoul d be t et g AR RIRS] nDOUPRGE 8RR 159D seéon&'bﬁrfs@h&g
Bra ford Dye

preparations). a. I\/aterlals Bi ndi ng Buffer "(as per above

Reagent ; B agfaisilst fflnid) SHRNIGLLb b ngsogw%udggg@r% o1 ovi ng

manuf acturer instructions (B| orad, cat. Pr ocedur e
Duplicate tubes will be prgpa OS.QWE Iudi ng the nenbrane, and one as a
control "bl ank". Each cont al ne ng Buf fer. Thereafter, 10l of

Br adf or d 25 Pro Ot A %W@Jﬂog@ﬁxg@{oﬁ rﬂrb&m\’@ou:engﬁm%do%e memgr%ggs Vtvlﬁbe and

I OL of rrenbr ane
be determined using the Bradford Protein Assay (protein can be diluted to about

1.5mg/ml, aliquoted and frozen (-80°C) for later use; when frozen, protocol for use
will be as follows: on the day of the assay, frozen Membrane Protein is thawed at
room temperature, followed by vortex and then homogenized with a polytron at about
15 12x 1,000 rpm for about 5-10 seconds; it was noted that for multiple preparations, the
homogenizor should be thoroughly cleaned between homoginezation of different
preparations).
a. Materials
Binding Buffer (as per above); Bradford Dye Reagent; Bradford Protein
20  Standard will be utilized, following manufacturer instructions (Biorad, cat. no. 500-
0006).
b. Procedure
Duplicate tubes will be prepared, one including the membrane, and one as a
contro] “blank”. Each contained 800ul Binding Buffer. Thereafter, 10u1 of Bradford

25  Protein Standard (1mg/ml) will be added to each tube, and 10p1 of membrane Protein
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WO 01/ 36471 PCT/ US00/ 31500- will then be added to just one tube (not the
bl ank) . Thereafter, 200ul of Bradford Dye Reagent will be added to each
tube, fol IWOEU3MY vortex of each. After five (5) minut BETUBNEIWbes wil |

be re-vortexed and the nmaterial therein will be transferred to cuvettes.
The cuvett he! 19 fust SRUBEhONIhEOIHES FheaOefilr, 20601 bf BRIAR-@MREEr, at 5
wavel engt h%@g@éngetagﬁér&ecﬁnsl dentlﬁ:(i cation say a. Materials Buf f er )

consi st ed Gleagiy Siflbe kg Al h6E, Bty Gl of ot KAk £0(s) G 7127),

foll owed by a“series 'utitons I'n Binding Butfer to obtain O MA)P

10 Pl el ke B,
o g R i 9.
B ng. BurPEres e Goren S SR A i eids Ao sast GG MBIRRRRE £ 01 1" 11

[ 359] GTI;’ySQPerlglﬁtglgé Bi nding Buffer). b. Procedure 15 Candi date conpounds
will be’pr &f8F Yreened usi ng a 96-well plate format (these can be

frozen at -80C). Menphrane Pr | ol OF nbranes with expression vector
excl udi ng the GPCR Fusi Wgﬁg‘f"g‘,ﬁ(‘w“g’ﬁ%"(ol), wi || be honogenized briefly

until in suspension. Prot "[;.c ncentration will then be determ ned using
the Bradford Proteift Ass% T forth above. Menbrane Protein (and control)

\(/:molnl:eﬁl[] regt ibgnfji ﬁ@gﬁ@%&%@g@gﬂ]gﬁ%@{;{i&“@@g@%@@ﬁ@% to each
U5 tr anst erCEIAoRlame:ht does of dptsinds PrcBe Rk optiap 0ide BB >, P2
Concant Nt | (Gpal sonseplFiion 36 GTPAPEoER B0 1R O A YRR kTSl copprsopag

v co T cocropodide GaRaRIG Pt B BApa o5 U0 sopsRiek o 1RH! OB BpdcifPdos 7 |

PCT/ USQOD/ 31509
concentration, 0.1pM GDP), 50ul Membrane Protein in Binding Buffer, and S0ul

[’S]GTPYS (0.6 nM) in Binding Buffer (2.5 pl [**SJGTPyS per 10ml Binding Buffer).
b. Procedure
15 Candidate compounds will be preferably screened using a 96-well plate format
(these can be frozen at -80°C). Membrane Protein (or membranes with expression
vector excluding the GPCR Fusion Protein, as control), will be homogenized briefly
until in suspension. Protein concentration will then be determined using the Bradford
Protein Assay set forth above. Membrane Protein (and control) will then be diluted to
20  0.25mg/ml in Binding Buffer (final assay concentration, 12.5pg/well). Thereafter, 100 -
ul GDP Buffer was added to each well of a Wallac Scintistrip™ (Wallac). A 5Sul pin-
tool will then be used to transfer 5 ul of a candidate compound into such well (i.e., Syl in
total assay volume of 200 pl is a 1:40 ratio such that the final screening concentration of
the candidate compound is 10uM). Again, to avoid contamination, after each transfer

25  step the pin tool should be rinsed in three reservoirs comprising water (1X), ethanol (1X)
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and water (2X) - excess liquid should be shaken fromthe tool after each
rinse and dried wth paper and ki mM pes. Thereafter, 501 of Menbrane
Protein w |Wwomesadded to each well (a control well conpPCHUSKMeNDr anes
wi t hout the GPCR Fusion Protein was also wutilized), and pre-incubated for

5-10 m nutes gt room.tenperatute. ereafter .5 ; R 0.6 nM
in Binding ngﬁr%r%53@5@%0@Eg’§mﬁfflﬂ?g+ﬁlgf&%§“§ﬁ elc%glfgg lon on a
shaker for 60 _m nutes_at yoom.tenperatur ai I n t.his | pl at es
wer e cover edif papex |k}le?ﬁ‘e”f&§’§§@“ IH“?M%%@%?%‘BB@Q%@%%%&BQ of the
pl.ates at 4000 RPMfor_ 15 m. nutes at 22C The tes, wJl, .then be

aspi rat ed vm'Wﬂlﬁ'ff%“@ﬁ%ﬁﬂﬁ@WPnW?’B‘F%mﬂ%aﬁeﬁ%f‘f?mﬁl e W3 AP The
plates will then be read on a Wal]lace 1450 10 using setti Jrot. #37"
(as per manupiized)y @d provineybaied forns10 miguteggtspom tempera "saﬁhe g&h@\(}lﬂg say
approach to directly identified candi date conpound was acconplished by
utilizingSa ESSICERE (ks oM) ds Bigding Buffergwill bmgg@ddvree@tw’&eﬁllmdcbm on, this
15 assay approach can be utilized as an i ndependent approach to provide
conf i r mat i oninoiibatiérn 2 shaker fos 60 minutes Mgodmd EBpEIMRSagapp indhis kxamples plates or t h
above. A nodified Flash Pl ateeM Adenylyl Cyclase kit (New England Nucl ear;
Cat. No. SMiee4dveredadthoi) Theissay williten beslogped bydipinaing of the platet atci00 on of
candi dat e conpounds as inverse agonists and agonists to constitutively

activat ed or RPRINFERERSnItE: ACXOCarne latedOnitlithdn behapiraéd oith g Spehatret ol .
Transfected cells were harvested approximately three days after

transfect i oNpnbRdTaARAS W SlaldcORA. Clthe Plated GAPAENbZRkd 6a Wallasesasmded cel | s
in buffer containing 20nM HEPES, pH 7.4 and 10nmM MyCl 2. Honopgeni zation was

per for ”Eﬁoonu" Kk Aot AP uRehaek n9bHRdspr  approxi mately 10 seconds.
The resulting honobgénate is 25 centrifuged at 49,000 X g for 15 minutes at
4C. The resul tinggpel '(ﬁ&ﬁé"ﬁﬁl’tﬂig resuspended in buffer containing 20nM

HEPES, pH 7.4 and 0.1 M EDTA, 3 WO 01/ 36471 PCT/ USOQ 31509 honogeni zed

for 10 seconds, f gl duapesledyy afpRRabi ith Uidbiyo Rieitisied OeABarX Gorpindl5 wik Ut es at

accomplished by utilizing a cyclase-based assay. In addition to direct identification, this

15  assay approach can be utilized as an independent approach to provide confirmation of
the results from the **S]GTPyS approach as set forth above.
A modified Flash Plate™ Adenylyl Cyclase kit (New England Nuclear; Cat. No.
SMPO04A) was preferably utilized for direct identification of candidate compounds as
inverse agonists and agonists to constitutively activated orphan GPCRs in accordance
20  with the following protocol.
Transfected cells were 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 was performed on ice using
a Brinkman Polytron™ for approximately 10 seconds. The resulting homogenate is
25  centrifuged at 49,000 X g for 15 minutes at 4°C. The resulting pellet was then

resuspended in buffer containing 20mM HEPES, pH 74 and 0.1 mM EDTA,
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4C. The resulting pellet was then stored at -80C until utilized. On the day
of direct identification screening, the nenbrane pellet as slowy thawed
at room t EXPEIHIr e, resuspended in buffer containing POmiusedEPES, pH 7.4
and 10mM MgCL2, to yield a 5 final protein concentration of 0.60m/ M (the

d . i . : t andar.d d
et ect i on BLTR BRI 00 10sEeoRa SGn ey ceinitihon o 48 600 W0 SRARERRCS 17y
Det ecti on Buff eyl i ps&vasggglggwu BbR BRA ulife8C Qﬁ;‘g@ﬁo%ﬁw the

rraguf acturer’s Instru ons. _ er was prepare i screeni ng
10 -3 P : | 2Qmv [ i
?Eijgm) 00 Lo ToLlel S Bt po A0 ,rgqsﬁ?%?p%ﬁf‘r%:s?ém) ,
0.2 mv - ' Aﬁg.ﬁ% HHH @5 ag ' [
3?i i zed. é%&gl’egg?%elg(@garfr%gﬂn S fgﬁen | fml ‘%% ’é’ﬁgf’&ta y l\%%ﬂzgﬁ’o)g%hla th-a\élvedI ?t
) 6- 3 ;
Lown i ng| " SEBLoR SRR BE 0 oling B mhimmined rores HERHBRA AR Br ot o .

(30g/ wel 1) uglﬁfj Q0 of Assay Buffer. This adm xture was then incubated for
30 ninutes "Bt" ¥¥8bm tenperature, with gentle shaking. Following the -

| neubat i o for  SAMP Fgs wl Dieeon BB cBmprEe A W Shirsen il eAMP20
M croBet aT e reader. usi L (rot. #31" (as per, manufacturer

i nstruct i o:&@ 3‘5\‘? Lb@@@ﬁ?ﬁ%@@%&%ﬂﬁmwm%m@@m with et )
result is presented in ., Figyre 12. Each bar represents the results for a

di ff erent g%"hﬁ’mfhmse‘& {, 55y, Buliey yassprepard freshforsaeepingiand const r uct |
as prep@red i n, ag | e % g)ove. The representative results presented in
Fi gure P2 sputpm &ﬁfe‘@é &5 G4 OmM Malrls 2850 phospasreatine (Sigma)edh resul t s
of each plate ("m') _ and the nmean plus two arbitrary preference for 64 is

WO 01/ 3647 Hnitym} crsplinephosphokiagse (Sigmgh 39 kM GIP (Sigaighrandt @2 2eM" ATRJs" from

the primary_screen involves sel ection of
(Sigma); Assay Buffer was then stored on ice until utilized.

Candidate compounds identified as per above (if frozen, thawed at room
temperature) were added, preferably, to 96-well plate wells (3pi/well; 12uM final assay
15 concentrétion), together with 40 pl Membrane Protein (30pg/well) and 50ul of Assay
Buffer. This admixture was then incubated for 30 minutes at room temperature, with
gentle shaking. '

~ Following the incubation, 100p1 of Detection Buffer was added to each well,
followed by incubation for 2-24 hours. Plates were then counted in a Wallac

20  MicroBeta™ plate reader using “Prot. #31” (as per manufacturer instructions).
A representative screening assay plate (96 well format) result is presented in
Figure 12. Each bar represents the results for a different compound in each well, plus
RUP13-Gsa. Fusion Protein construct, as prepared in Example 5(a) above. The
representative results presented in Figure 12 also provide standard deviations based upon

25  the mean results of each plate (“m”) and the mean plus two arbitrary preference for

64




candi dat e conpounds that that reduce the per cent response by at |east the
nmean plate response, mnus two standard devi ati ons. Conversely, an
arbitrary pwefgnsente for selection of an agonists as "| eere$enBirsom t he
primary screen involves selection of 5 candi date conpounds that increase

the per cent regponse by at |easi, t nme late response, .plus the two
st-angar d dev?%ﬁ"?“g’n@.sm e%"@f}f)ﬁs%’lﬁ%ggﬁ%ﬁ%c ‘Wﬁ?ﬁ%‘e‘g ogge,s s?lﬁcélon 8gndi dat e
conpounds in the foll owing wells re directly identifi as putative

i nverse agoffndidate Fﬁjthﬂ)'l’ﬁﬁﬁfy‘\lgeggﬁi’?t“’(“d&%ﬁ%ﬁ’a %5“33"%%@% wel l's A2

and @, respectively. See, Figure 12. It _is noted fqr clarjty: fhese
conpounds hateEPasess inigny By ppmdenl defiations | Soanvirselodl ik r@’é’ﬁe}%f t he
endogenous ligand for this GPCR By focusing on assay techniques that are
based upon r oo of Al AgeHHH as 5 drom: Ehepprivay 1SeiRen Fyolves fslecion of ye are
able to ascertain conpounds that are able to reduce the functional

activity &f tdmdidatecompounds fhab instsasecthorperpsnt yssponsesby scleash the mesa plaeict i onal
activity of the receptor (Conpound B). Based upon the |ocation of these
receptor in tespogse, phs the toctandard déviations: aBysedoupon fthysd Selechion prRegsses, they Exanpl e
6), pharmaceutical agents can be devel oped for potential therapeutic
treat ment of cindidate compminds iRdechBoving wellstvere ditecugbmified ehpwativeinyerse docunent ,
i ncluding co pending and related patent applications, unless otherw se

i ndi cat ed, aagonisti(Compiomsib Ap end bgmtish Comipousl/B) teeREPEH ire welld A2 fand &% ons and
extension of the disclosed inventions that are wthin the 20 purview of the
skill ed arti sspectively. See Figneske dt ismoted for ¢lirity:dhose compiosndsdeve teemdicketthe ¢l ai s
that follow Although a variety of expression vectors are available to

t hose i n10heidafitified ndthout pny roadedpodf thet antlégzaduis tiganfl dor this GRCRh By dowlsipenous and
non- endogenous human GPCRs, it is nost preferred that the vector utilized
be pCW. Thi én R8¢ REhniss HNES bisediupuintrécepthefuBioAnadi ot cordpomad Endibgr e

Col l ection (ATCC) on Cctober 13, 1998 (10801 University 65 WD 01136471
PCT/ 1JS00/ 31 5f$8ity, Bbe/ ge, abldbdagtertain dofapdiitid Gha? 200aUSA) redoetethe thimetiprabyi Si ons
of the Budapest Treaty for the International Recognition of the Deposit of

M cr oor gani s g&livitp bf thi3 eckito@ompeind 2 tag el as increase the functional activity of the

receptor (Compound B). Baseﬁ upon the location of these receptor in fung tissue (see,
15 for example, lRUP13 and hRUP21 in Example 6), pharmaceutical agents can be
developed for potential therapeutic treatment of Tung cancer.

References cited throughout this patent document, including co-pending and
related patent applications, unless otherwise indicated, are fully incorporated herein by
reference. Modifications and extension of the disclosed inventions that are within the

20 purview of the skilled artisan are encompassed within the above disclosure and the
claims that follow.

Although a variety of expression vectors are available to those in the art, for
putposes of utilization for both the endogenous and non-endogenous human GPCRs, it is
most preferred that the vector utilized be pCMV. This vector was deposited with the

25  American Type Culture Collection (ATCC) on October 13, 1998 (10801 University
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Procedure. The DNA was tested by the ATCC and determ ned to be viable. The
ATCC has assigned the foll ow ng deposit nunber to pCW: ATCC #203351. 5 //
--- -, [ /Wee3q4pt || 10 // 1l Il 15 11 11 fl // POTAKON/E0925 || 66
WO 01/30471 PCT/USOQ 31509 CLAIMS What is clained is: 1. A G
pr ot ei n- coupl LAEREGRNAA 26/1699GFUSX) RideAtiE bt BRHARGS

) i ﬂrtg?’lglﬁ*sd()f% etaﬂ%%t}' g‘?ron of the

SEQ ID.NO :2. 2. A non-endogenous, constit ely activ

G Prof i N ARl Ao RERIAnP e o pBliof MicroiifTor o BIBL: 8 Pl VEC O

Procedure. The DNA was tested by the ATCC and determined to be viable. The ATCC

has assigned the following deposit number to pCMV: ATCC #203351.
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4. A host cell conprising the plasmd of claim3. 10 5. A G protein-coupled
receptor encoded by an am no acid sequence of SEQID.NO :4. 6. A non
endogenous, woongtdrt uti vel y activated version of the G precEusmstopl ed
receptor of claim5. 7. A plasmd conprising a vector and the cDNA of
SEQID.NO.:3. 15 8. A host cell conprising the plasmd of claim7. 9. AG
prot ei n-coupl ed receptor encoded by an am no acid sequence of
SEQ I D.NO.: 6. 10. A non-endogenous, n{:gn L,tutively activated version of the
G protein-coupled receptor of clai . 11. A plasm d conprising a
vector and t%ach\kA of . SEQ ID.NO.:5. 12. A host cell conprising the
pl asm d of cl His flumed it AL G prot ei n-coupl ed receptor encoded by an am no
acid sequence of SEQID. NO. :8. 14. A - endagenqus, constitutively
activated versilonA&t %—%%Wmﬁ!%a%ggam i ‘Eﬁnc%‘?flcl aim13. 67 1
11 1111 # 1211 1 1211 111 1 1 1211111211 L ~ S WO 01/36471 PCT/[JS00/ 31509
15. A plad3nid conﬁQ@?‘H&'% vector and the cDNA of SEQ ID.NO :7. 16. A host
cell conpri si ngﬁ;t he plasmd of claim15, 17. A Gfprotei n- coupl ed receptor
encoded by an ani fH3omendgsenas,cometitutiyely aciivated persion ofthy G grotain-conpled
non- endogenous, constitutively activated version of the G protein-coupled
receptor of cl ai niedeptor efxlaimn lp| asmi d conprising a vector and the cDNA of
SEQ I D. NO. : 9.

3. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:1.

4. A bost cell comprising the plasmid of claim 3.
10 5. A Gproteincoupled receptor encoded by an amino acid sequence of
SEQ.ID.NO.:4.
6. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 5.
7. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:3.
15 8. A host cell comprising the plasmid of ¢laim 7.
9. A G protein-coupled receptor encoded by an amino acid sequence of
SEQ.ID.NO.:6.
10. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 9.
20 11. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:5.
12. A host cell comprising the plasmid of claim 11.
13. A G protein-coupled receptor encoded by an amino acid sequence of
SEQ.ID.NO.:.
14. A non-endogenous, constitutively activated version of the G protein~-coupled

25 receptor of claim 13.
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20. A host cell conprising the plasmd of claim19. 21. A G protein-coupl ed
receptor encoded by an am no acid sequence of 10 SEQ ID.NO :12. 22. A non
endogenousWOOH4t t uti vel y activated version of the G pPETESH3Ap| ed
receptor of claim21 conprisi ng an am no acid sequence of SEQ I D. NO 84.

23. A plasm dlfﬂ'ﬁ&nﬁ&&ﬁnﬁs& tor%ﬂ&jthEQﬂNg%E@}D 4 D.NO :11. 24. A host

cell conprising the plasmd of claim?23. 1 rote| n coupl ed
receptor encofed k¥ &l e g,g*ﬁg?ngﬁé 18f  SEQ I D NO :14. 26. A
non- endogenous, constitutlvely atgtlvate ver 'sion of the G protein-coupled

receptor of c SEQ I D. NO. 88. .
27 bl asn ol LS PrAREREI A ARGy A ld SERIERRE 0057 26 28

host cell conpr | asm d of claim27. 29. A G protein-coupl ed
recept or encodegﬁm' 'ﬁa‘gl%pno acid sequence of SEQ ID.NO :16. 30. A non

ecopto of clargichEhohe Al mifhB Ao TG PR Sl D) N o2

25 31. A plasmd cq?r’g)f {sm a vector and-the cDNA of SEQ ID. NO :15. 68
1111111 122111 FSRRPR AR 111l CL MS WD 01/36471 PCT/ | 1 SO0/ 31509  32.
A host cell ri.sin the | asm G protein-cotipicd
recept or enco% ‘ﬂ gax%%%'&&@%ﬁ%%@i@ NO.: 18. 34. A

non- endogeno onst | tut | ve acti v e sion of the G protein-coupled
5 receptor ofzga IA;‘T fé’g’f‘%?{’

'sing a vector and the cDNA of

EQ I D. 17
SEQ NG 21.AG protem—coupled receptor encoded by an amino acid sequence of

10 SEQ.ID.NO.:12.
22. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 21 comprising an amino acid sequence of SEQ.ID.NO.84.
23. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:II.
24. A host cell comprising the plasmid of claim 23.
15 25. A G protein-coupled receptor encoded by an amino acid sequence of
SEQ.I.D.NO.:14.
26. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 25 comprising an ammo acid sequence of SEQ.ID.NO.88:
27. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:13.
20 28. A host cell comprising the plasmid of claim 27.
29. A G protein-coupled receptor encoded by an amino acid sequence of
SEQ.ID.NO.:16.
30. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 29 comprising an amino acid sequence of SEQ.ID.NO.:92,

25 31. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:15.
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36. A host cell conprising the plasm d of claim35. 37. A G protein-coupled
receptor encoded by an am no acid sequence of SEQ ID. NO :20. 10 38. A

non- endogenewgsni/seanst i tutively activated version of the ecpusisisne coupl ed
receptor of claim37. 39. A plasmd conprising a vector and the cDNA of

SE. I D. NO : 19. 0 A hqst cel.l co plasmd of claim39. 41. A G
pr ot ei n- coupl ed Téé%sﬁf‘g COPRTINE ﬂ% % g‘&ﬁ"ﬂg?aci d sequence of 15

SEQ I D. NO. : 22. non- en enous titutivel, actlv ted version of
the G protein- 33@9@8""3’?‘&8 ?""‘Btf’r@f;%oeﬁsﬂﬂf‘mﬂ%" conprising a
vector and the cDNA ﬁ% 8E§ I D.NO. :21. 44. A host ceII corrpri sing the

pl asm d of clai m SER- A G protei n coupl ed receptor encoded by an

am no aci d sequence of = SEQ . A nan endogenous constitutively
activated ver S|36ﬂA89n’?’H’€8@‘Er ‘ES’P@}“HWE]MGH?V@G‘* vergenofiths G proteg-coupled s 47, A
plasm d conprising a vector and the cDNA of SEQ ID.NO :23. 25 48. A host
cel | conpfising tmeeptorekldim3df claim47. 69 C- 11f~11 t~I 11 1f~11 fl ~~~I
M WO 01/ 36471 PCT/ US00/ 31509 49. rot ei n-coupl ed receptor encoded by
an anino acid §éqﬁéh@@déﬁmpf¥§@@al"mwﬂBECDBTéOfﬁEQcIHNQangenous

constitutively activated version of the G protein coupled receptor of
cl ai m 49. 5 51 36, poshcel cdmprisingrtheplaspidioficdaimds. and t he cDNA of

SEQ | D. NO. : 25.
37. A G protein-coupled receptor encoded by an amino acid sequence of

SEQ.ID.NO.:20.
10 38. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 37,
39. A plasmid comprising a vector and the cDNA of SE.ID.NO.:19.
40. A host cell comprising the plasmid of claim 39.
41. A G protein-coupled receptor encoded by an amino acid sequence of
15 SEQ.ID.NO.:22.
42. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 41,
43. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:21.
44. A host cell comprising the plasmid of claim 43.
20 45. A G protein-coupled receptor encoded by an amino acid sequence of
SEQ.ID.NO.:24.
46. A non-endogenous, constitutively activated version of the G protein—coup.led
receptor of claim 45.
47. A plasmid comprising a vector and the cDNA of SEQID.NO.:23.

25 48. A host cell comprising the plasmid of ¢claim 47.

69 -

A



52. A host cell conprising the plasmd of claim51. 53. A G protein-coupled
receptor encoded by an am no acid sequence of SEQID.NO :28. 54. A

non- endogeMB@Y364Zonst it uti vel y activated version of thePGrusesoa coupl ed
10 receptor of claimb53. 55. A plasmd conprising a vector and the cDNA of

SEQ 1D, NO.: 2749, 56 gl BSdd b0fn dffi RUF b0 1 31 m 5. 57. A G

protei n-coupl ed receptor encoded by an am no acid sequence of
SEQ I D. NO. : 30. %E‘%%‘ é\-%on endogenous, constitutively activated version of
the G protein-couple receptor of claim57. 59. A plasmd conprising a

vector and th Y I : . . I npri i ng the

pl asm d of cI?'%%.eﬁéﬁﬁ%@g%ugﬁﬁﬁugg‘%?g%ﬂgg&%{gpkoéﬁggag{gi by an am no
aci d sequence OM&(?IE Iy NO :32. 62. A non- endogenous, constitutively
activated version o he protein-coupled receptor of claim®61 conprising

an amnqg acid y 3. 1.d conprising a vector
and t he%cDNA %ﬁ%ﬁ%?ﬂ%&n%g?b%dE‘ggPNgéfﬁégWéhg the plasm d of
claim63. 111 i A tJ LI MS WO 01136411

PCT/ 11800/315%% ]tg’gt.ceicﬁn%rf‘s&geq’e -I%ﬁ%?g Paleptor encoded by an amino acid
sequence of L L D. NO. : 34, .66. A non-endogenous,, constitutively activated
ver si on of thggépﬁe&-ﬁqug%mcgmor %@8%?36 H%T%W‘@Pegum. A plasnid
conprising a ve #§r qﬁél he cDNA of SEQ ID.NO :33. 68. A host cell
conprising the 8 IRNP-#8- ¢l ai m 67.

54. A non-endogenous, constitutively activated version of the G protein-coupled
10 receptor of claim 53.
55. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:27.
56. A host cell comprising the plasmid of claim 55.
57. A G protein-coupled receptor encoded by an amino acid sequence of
SEQ.ID.NO.:30.
15 58. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 57. |
59. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:29.
60. A host cell comprising the plasmid of claim 59.
61. A G protein-coupled receptor encoded by an amino acid sequence of
20 SEQ.ID.NO.:32.
62. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 61 comprising an amino acid sequencé of SEQ.ID.NO.:96,
63. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:95.

64. A host cell comprising the plasmid of claim 63.
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69. A G protein-coupled receptor encoded by an am no acid sequence of

SEQ ID.NO.:36. 70. A non endogenous, constitutively activated version of
the G protemip®@seried 10 receptor of claim69. 71. A pl asmgsho@esapri sing a
vector and the cDNA of SEQ ID.NO :35. 72. A host cell conprising the

plasmd of cla é [ | n-C | ed r.ec or encqded by an am no
aci d sequence |g§ng§é) t%”l\"‘lélpSS ec%ﬁtg é}‘ﬁmpeig%%’hanélﬂ?j %‘t?gceo%gnst Itutivel y
activated versi ong ]ﬂ% §§ %prot ei n-coupl ed receptor of claim73. 75.

pl asm d conpri si ng t'or' and the cDNA of SEQ | D. NO. : 37 76. A host cel I

conprising the smd.of claimyz7 e d recept or
encoded by an gﬁﬁ‘ﬁf} %Eqdﬂgegg‘&u‘éoﬂ %{W}r%ﬁg}%@g ?&Ié‘](g °ﬁi
endogenous, consti tut | vfg; 2{%% tivated version of the G prot ein coupl ed

receptor of cl ai rFEeFpior ol | asmi d conprising a vector and the cDNA of

SEQ I D. NQ, : 39. ost cell conprising the plasmd of claim79. 25 1 | %
111111 1 Ju% 987 &R‘aﬂ@g CPIPrSINg a-ygctar and the OONAof sBQIDNO. 33,

68. A host cell comprising the plasmid of claim 67.
69. A G protein-coupled receptor encoded by an amino acid sequence of
SEQ.ID.NO.:36.
70. A non-endogenous, constitutively activated version of the G protein-coupled
10 receptor of claim 69.
71. A plasmid comprising a vector and the cDNA of SEQ.ID.NO.:35.
72. A host cell comprising the plasmid of claim 71.
73. A G protein-coupled receptor encoded by an amino acid sequence of
SEQ.TD.NO.:38.
15 74. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 73,
75. A plasmid comprising a vector and thc ¢DNA of SEQ.ID.NO.:37.
76. A host cell comprising the plasmid of claim 75.
77. A G protein-coupled receptor encoded by an amino acid sequence of
20 SEQ.ID.NO.:40,
78. A non-endogenous, constitutively activated version of the G protein-coupled
receptor of claim 77.
79. A plasmid comprising 2 vector and the cDNA of SEQ.ID.NO.:39.

80. A host cell comprising the plasmid of ¢laim 79.
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