1 4 MAY 2004 ENDOGENOUS AND NON- ENDOGENOUS VERSI ONS OF HUMAN G

PROTEI N- COUPLED RECEPTORS FI ELD OF THE | NVENTI ON The invention disclosed in
this patent docunment relates to transnenbrane receptors, and nore 1 4 MAY 2004
particularly to human G protein-coupled receptors, and specifically to

d h GPCRs wi t h ticul is ' -
Verstona of the crERDORENIEIAHENON IR JoLd bR GRS BE A hance
constitutive activity SFUMAN GeRREIGIN-BQHRLED RECERI QRS er ed GPCRs are

used for the direct identification of candi date conpounds as receptor
agoni sts, inverse agonists or FIPRDX OFITIABANVENIIGNI ng potenti al
applicability as therapeutic agents. BACKGROUND OF THE | NVENTI ON Al t hough a

number of receptfe GhASHEs Eickkd il BWBASt B¥cubiht bh1eed Vs trAkHRERMne and
therapeutically relevant I1s represented by the G protein-coupled receptor

i thin e TS oBhoot R STTCLE BRI S 5o a8y e

are estimated to code for GPCRs. Recceﬁge s, __incl udir] GPCRs,. for which the
endogenous IPegaKalal 5BEPEEDPHE AT %Sr‘gft rP%rHC‘{g" FIPHARS AR non-
receptors, while receptors for which the endogenous |igand has not been

i dentifi ed endegemfusrvesglonsoofthe GPERanthatr bavephesn flteGPRsestablisle 98 rrnhagpee

i nportant area for the devel opnment of pharnaceutical products: from

appr oxi mat edops@itiet achienl 6DtHenevuptdPOReferapipr thx iaitated |GPERY@eS usal | for the
preseription pharnmaceuticals have been devel oped GPCRs share a common

structural i | att RESEC A ERER! Drfp NAYEaS REGHor SRAUK) GeRrRfagoiswegn 22
to 24 hydrop obil%engﬁlcﬁo acl das t hat f“?}m seven gflphig%ﬂel i ces,r eggch of whi ch

£ ansrrenor ARCAL TR AL SR e B Sbents%,  cremor ane

helices are joined by strands of am no aci ds between transnenbrane-2 and
transnmenbrane-3, | 1 4 MAY 2004 transnenbrane-4 and transnenbrane-5, and
transnenbrane-6 and transnmenbrane-7 on the exterior, or "extracellul ar"

side, of the cell menbranB4EKEROIND QF TBXINYVENIION oyt 1 acel | ul ar”
regions 1, 2 and 3 (EC- 1, EC-2 and EC-3), respectively). The transnmenbrane

heli ces are al soAjlthbmghth iymistr ofiredsptof clagsenexish et bgninst jefan thetmest shundantane- 1

and transnmenbrane-2, transnernbrane-3 and transnenbrane-4, and
and therapeutically relevant is represented by the G protein-coupled receptor {(GPCR or
GPCRs) class. It is estimated that there are some 100,000 genes within the human
genome, and of these, approximately 2%, or 2,000 genes, are estimated to code for
GPCRs. Receptors, including GPCRs, for which the endogenous ligand has been
identified are referred to as “known” receptors, while receptors for which the
endogenous ligand has not been identified are referred to as “orphan” receptors. GPCRs
represent an important area for the development of pharmaceutical products: from
approximately 20 of the 100 known GPCRs, 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 aipha helices,
each of which spans the membrane (each span is identified by number, ie,

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,

1



transnmenbrane-5 and transnmenbrane-6 on the interior, or "intracellular”
side, of the cell nenbrane (these are referred to as "intracell ul ai)" AY 7004
regions 1, 2 and 3 (ICG1, 1CG2 and IC 3), respectively). The "carb é)M
("C') termnus of the receptor lies in the intracellular space within the

cell, and t <aana (4N ] f e receptor i in the
extracel | ul gr?dn ssglg}ggﬁgﬁgs%}@ah%lg ﬁl’?ﬁg%@gﬁ #J&W%Bwemﬁﬁﬁs@ﬂﬂ%ﬁﬁaﬁ
| i gand bi ndst vvitp the rece tqf often referred to as "activation" of the
receptor), tAGr&FEnLOn h%iﬁ%&e t ilee Ghtler fell imsmbsenet (lese rare defsied | taras
region that allows faor coupling between the intracellular region and an
i ntracel | ul aexegsellppnt segions 1t hasd bee®Cr bpBLt 2 dint hEC-XPCRpeatively). The
"prom scuous” with respect to G proteins, i.e., that a GPCR can interact
W th nore tHmnsoeeb@nper dtlien. afeeslso<gomisd Nby Tstrardid b f SminCi RREEHekN2S
(1988). Although other G proteins exist, currently, &, G, G, & and Go
are G pr ot eithgshhabrahayCale i@l £ dr EAHAGLA0Y Sy 'tgﬁﬁﬂfeﬁ]%ﬂn(%% 4 TR
coupling with the Gprotein begins a signaling cascade process (reéferred
to as "sign ARSHUGLIQR [ rmal. conditj.ons, ..sjgnal transdyction
ulti mately ?Ilg"ls]‘tsj %s i ng%c"‘(&a’?Irer&?l Sanr]éﬁén%?? e\7?&8 Pg‘% B P L}P%CCPthbslqu’ BH%eICFHi s
t hought that_the I%—t3 It%geip as wel | as thﬁ garboxy term nus of the receptor
interact wi tHPHARGHSHAE HiTe R rs JRTa e ayirearnch AdindiolS: 1, €PErnddirst i n
the cell msn‘g)r ane in eqH%fL‘i brium bet ween two different conformations: an
"inactive" stdtPesiirlyh Fhectcrthexy” §iGat érmimus of dhst igeepior lies in tacintreeelistaat e i s
unable to link to the intracellular signaling transduction pathway to
produce a bispicggivian theserbinsied tEhdhagimg ¢ D) neoaptsoof thel rekepdd 12004 the
conformation to the active state allows |inkage to the transduction pat hway
(via the G epmmietilay spabelogtside uLes call.bi ol ogi cal response. A receptor may be
stabilized in an active state by an endogenous |igand or a conpound such
as a drug. ReceniGefbaOVRhdea erlddgisdi nganfa%d},%u%%'r&%?%?' St lgke%%ﬂ 16 ©
tor, rg e meahs

nodi fications to the amno acid sequence of the recep rovi

it L SR PR Pl

receptor in the active state ion:

stabilize the.receptor in an active state by  sinulating the effect of an
endogenous fﬁ%%n%aﬁ?lﬁ’d\’sn%r f%“pi‘ﬂé bERYEED lp‘ré‘teg {cﬁ%;?t“i%‘% apyintraggtiplar “G-

| i gand-independent nmeans is termed "constitutive receptor activation.”
SUMMARY OF %ﬂéﬂ% |9KN [SPeR e YRHCRERE fe “Rremiseroug el sesane tnénprofrisgenous

versions of human GPCRs and uses thereof.
ie., that a GPCR can interact with more than one G protein. See, Kenaldn, T., 43 Life

Sciences 1995 (1988). Although other G proteins exist, currently, Gq, GS, Gi, Gz and Go
are G proteins that have been identified. Endogenous ligand-activated GPCR coupling
with the G-protein begins a signaling cascade process (referred to as “signal
transduction”).  Under normal conditions, signal transduction ultimately results in
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
equilibium between two different conformations: an “inactive” state and an “active”

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

transduction pathway to produce a biological response. Changing the receptor




BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 provides an illustration of
second nmessenger 1P3 production from endogenous version RUP12 ("RUP12") as
conpared Wi th the control ("CW"). Figure 2 is a graphic represent hddi 1864
the results of a second nessenger cell- based cyclic AVMP assay providing
conparative results for constitutive signaling of endogenous RUP13
("RUP13") ardnfernetidn @l thy aciverstdic QM) linkab @t Sie3ransdudtish pRRRETBHE Ghe G-
representation of the signal neasured conparing CM, endogenous RUP13

("RUP13 wt " &) m&a%gg@%@%ﬁgdsg utively activated RUP13
(" RUP13( A26 K)") utilizing 8X Luc reporter pI asmd. 3 1 4 MAY 2004

Figure 4 is a gr epresent of th s of 355] CTPyS assay
provi di ng conparg?%ceep{ LI ‘& t%lh%e ndtdh iﬁ%ivsgagci é‘{licﬁ@f’éﬂi ‘#iﬁ%ééc%r £usi on
Protein ("RUP 13- Ggﬁ%l and. a control vector ("CW"). Figure 5is a

di agr armatl compRrnek dieh 46 Rdluht Regeat discpyaniesyincugingddwt arperalusiyehChiamited to
endogenous RUP14 ("RUP14 wt") and non-endogenous, constitutively activated
RUP 13 (" RUPM@@&GB@) 19 theuaniinp Zcilgse@NERE-dfUthe regptot.epropldasniats ofhayuhen 6 i S
a diagrammatic representation of the signal nmeasured conmparing CW,

endogenous Bl gkhos’ RYAES onidigs ad hratadte @nd GgdIlY She e@BSb i iHeVRtive a6dté vat ed
RUP 1 S ("RUP 15 (A398K)"), wutilizing 8XCRE-Luc reporter plasmd. Figure 7

is a graphi gosBRAARANT ThbRNmehnst Efechieaysiabildk @e %@&Bw iHESS 8RERT 515! by
based cyclic AWP assay providing conparative results for constituti ve

signaling o " itutively
activated vftsar5| on %?Q%H%B%Té‘ %p&(%ﬁﬁ(l%ﬂ%ﬁfm t%gﬁé;%?%ﬁ? o?tgve%% on“é
("aw). ur. i,S hlcreres nlatl n.of the results, of a

{355 Ty SubdiginiSndptidB i B arre cPUULE EPOLBIRTIT | ve si gnal i ng
by RUP15: Gs Fusion Protein ("RUP15-Gs") and a control vector ("CwW").
Figure 9 provides an illustration of second nessenger | P3 production from
endogenous version RUP17 ("RUP17") as conpared with the control ("CwW").
Figure 10 provides an ill ustyE@ViMARY OFdGdRdNYESEBIr [ P3 production from
endogenous version RUP21 ("RUP21") as conpared with the control ("Cw").
Figure 11 is a dildgpiesedulidreinr apresiogimis andohod-telogegual verdasdl o€ dueaapar i ng
CW, endogenous RUP23 ("RUP23 wt") and non-endogenous, constitutively
activated BYPEE dndRUE2RENBFOSK) "), utilizing 8XCRE-Luc reporter plasmd.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 provides 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
endogenous RUP13 (“RUP13”) and a control vector (“CMV™).

Figure 3 1s a diagrammatic representation of the signal measured companng

CMYV, endogenous RUP13 (*RUP13 wt”) and non-endogenous, constitutively activated

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




4 1 4 MAY 2004 Figure 12 is a graphic representation of results froma
primary screen of several candi date conpounds against RUP 13; results for
"Conpound A" are provided in well A2 and "Conpound "B" are provided, |
wel | 9. DETAI LED DESCRI PTION The scientific literature that has evio 5@32004

around receptors opt a.hunber of. ter to refer tgs].lgands having
various effects oﬁgﬁre%gp{%og%a%ﬁ' TS D%r?cfn?ﬁﬁo?‘?é‘?@t%‘{léy[? ét]ﬁng%laF%ﬂM ng
definitions will_ be used throughout this patent docunment. To the extent

t hat these d%‘F’Y‘Hﬁ“ﬂiWWPIFF%'ﬁS Jpr eprstitadive dgniling bpRdF18rGe Fesen Pestalm, t he
followi ng definitions shall control: AGON STS shall nean materials (e.g.,

| i gands, canRU&{2Csbhpalanaairokyeator (‘8IMW7at e t he intracel | ul ar response
when they bind to the receptor, or enhance GIP binding to nenbranes. AM NO

ACI D ABBREVI ATI OYSR%\H&GSI i91@r & Hadhftd §bpredthiatibn Hahe S@%@g%ﬁW?LM

ARGR4 NEARGR ASPARAG NEASNN ASPARTI C ACI DASPD CYSTEI

LEUG NELEUL T 05 REL PR NESH CNNEVEHE L TP Bk AP hassted
LEUCI NELEUL LYSIN M

PROLI NEPROP o5 NeREBY4(246K) ™), utilizing 8XCRE-Luc reporter plasmid.

Figure 6 1s a diagrammatic representation of the signal measured comparing
CMYV, endogenous RUP15 (“RUP15 wt”) and non-endogenous, constitutively activated
RUP15 ("RUP15(A398K)"), utilizing 8XCRE-Luc reporter plasmid.

Figure 7 1s a graphic representation of the results of a second messenger cell-
based cyclic AMP assay providing comparative results for constitutive signaling of
endogenous RUP1S5 (*“RUP1S5 wt”), non-endogenous, constitutively activated version of
RUP1S5 ("RUP15(A398K)™") and a contyol vector (“CMV™),

Figure 8 is a graphic representation of the results of a [°S]GTPYS assay
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 compared with the control (“CMV™).

Figure 10 provides an illustration of second messenger IP; production from
endogenous version RUP21 (“RUP21") as compared with the control (“CMV™).

Figure 11 is a diagrammatic representation of the signal measured comparing

CMYV, endogenous RUP23 (“RUP23 wt”) and non-endogenous, constitutively activated

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




THREONI NETHRT TRYPTOPHANTRPW TYRCSI NETYRy VALI NEVALV PARTI AL AGONI STS shal
nmean materials (e.g., ligands, candidate conpounds) that activate the
intracel lul ar response when they bind to the receptor to a Lesser] 4 MAY 2004
degree/ extent than do agonists, or enhance GIP binding to nenbranes to a

| esser degree/extent than do agonists.. ANTA IgT shall nmean materials
(e.g., ligands, daRHfiedars 2 SHRBETRBSTEHHION of CoHeRPT; ARSI SHEeR 6! feheral
receptor at the sanme site as the agonists but which do not activate the

i ntracel | ul aandidaspepmpounds reainsgRBE! % esulie fory Eoponmd A"t dre presddgst iorwelhnd
can thereby inhibit the intracellular responses by agonists or partial
agoni sts. ANVRAGONDLSPSunD ‘Bidire pravideddih wiell€&%asel i ne i ntracel | ul ar response
in the absence of an agonist or partial agonist. CAND DATE COVPOUND shal |
mean a nol ecule (for exanple, and not I|imtation, a chem cal conpound)
that is anenable to a screening technique. Preferably, the phrase

"candi dat e conpound" does not | AMS S I jch were publicly known
to be conpounds sel ected fromthe group consisting of inverse agonist;
agoni st or antagonist t recepto as _previoysly determ ned by an

ndi rect i dent i f RBACT O, BeEiEe tal pdr iiplrEd Mpund P PR CHRBELAG RO Tror ¢
preferably, not including an indirectly identified conpound which has
previ ously Béé@fﬂlﬁe@efeﬁrngﬁ ligands akayingh, sangye utffestse e ireeplprs.i nFeit clp@ystndone
mammal ; and, nost preferably, not including an indirectly identified
conpound whiatsisteasy,phe filloushy défgemondeviérhei used! tronghawtethistpatenp doduinenttlid ity
in humans. 6 1 4 MAY 2004 COVPCSI TION neans a nmaterial conprising at |east
one conponerte; exdent"thiathaee definidons canfpaswith Qiteri defidltioax FoP iigsOftertns, the
conposi ti on. COVMPOUND EFFI CACY shall nean a neasurenment of the ability of a

conpound t ot Rk defPiitichk skl @ingof eceptor functionality, as opposed to
receptor binding affinity. Exenplary neans of detecting conpound efficacy

are disclosed in t] : i S : ;&ﬁqy hal |
mean a groupi ng &@t? ree nh%ll erﬁ)%ﬁd}gg@?%frs %’?ﬂilﬁ?’gﬁ&m&g%nuc peocl)ﬁll esflswhi ch
generally co C si_de (adenosi.ne anosine (G L4 ne

(O, uridi n%“qﬁ’%esﬁﬁgnﬁﬁi?hﬁ@{ REPRRY W ‘c‘}hb‘]eéd‘gi@%’t%q%%"s‘ﬁﬂ%{’e&g%'&%g% whi ch,

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 ACTD GLU E
GLUTAMINE GLN Q
GLYCINE GLY G
HISTIDINE HIS H
ISOLEUCINE | ILE I
LEUCINE LEU L
LYSINE LYS K
METHIONINE MET M




when transl ated, encodes an am no acid. CONSTI TUTI VELY ACTI VATED RECEPTOR
shall nean a receptor subject to constitutive receptor activation. ﬁ '
constitutively activated receptor can be endogenous or non-endoger‘lo MAY 2004
CONSTI TUTI VE RECEPTOR ACTI VATI ON shal |l nean stabilization of a receptor in
the active state-by-means other than . binding of  the receptor with its
endogenous || i g&hENLALAWINE cal equi \PalEent t hereof. CONFACT or CONTACTI NG

shal | nmean brimgimng atteast—two noreti-es—together—whether—+hA—an{in vitro
systemor an in vive )&t em 0O RECTLYRPDENTI FYI NG or DI RECTLY | DENTI FI ED,
in relationship tog phrase "candiglat e compound™, sn§1 I nean the
screening of—a_candidate conpqund agdinst a ¢onstitutively activated

receptor, prefer aMREGNISEBNSti tjutivel yHRCti vat @d or phan Treceptor, @nd nost
pref erabl y agarnst—a_consti+tutively—acttvatedG-protein-coupled cel |
surface orphan reeeptYrAMind dssessi APt he cofpound ef f Weacy of sugh
conpound. Thi's PRyRE8MIE: under o GhypcunsTances, 1o be Tnterpreted or
understood ta be enconpassed hy or to enconpass the phrase "indirectly
identifyingl or "ivdimactly identifiedi" 7 1 4 MAY 2004 +ENDOGENCQUS| shal |
mean a mat erat—that—a—rarrat—rat-tra-y—preduces: E!\JMNOJS_i_n_LJaf erence
to, for exanple and not limtation, the term"receptor,” shall nean that

whi ch is natural ll%lfsﬁ{" duced Sé!a mammal (for exanple, and not Ilimtation,
a human) or a vi rigs" %ﬂcé‘rﬁ $IS ¢ lalk epsAnNeRetEmiboCENGUS 8aRds, hicgndidaiat ext
shall mean that which is not naturally produced by a manmal (for exanple,
and not | i §PMaewnsl) that peivals)the mtcellwlargesppose wianbeye bindrtd thoteckptor tcaki on,
a receptor which is not constitutively active in its endogenous form but
when mani pullatedepeekrest thaods bgdnikts, we kyhaacd GTB bindingwShembahey R Msser
referred to herein as a "non-endogenous, constitutively activated

receptor." Bejre/bREMBh&Add &@nidfsi | 1 zed to describe both "in vivo" and "in
vitro" systens. For exanple, and not limtation, in a screening approach,

the endogenous Q{N’Fﬂﬁ;rﬁ@ﬁqgﬁﬁﬁqﬁea&l%ﬁ%ﬂ%&)ﬁé%gd& Lah GAE EBEBOLL1sAhat

vitro screening system As a further exanpl® not ere the

genone of a %l : ni.pul afed to i.nclude a naon-end nQus
constituti vé‘?@ ac vie\ygﬁue]gq‘r?glgeef) 8‘?t,8r ats%:hrﬁesgrr?ienséteoarsutgc 8&%3&%@ Wg‘g‘ﬁbaﬁﬁ’&t by
means of an_in viyo.syst is viable. G EIN PLED RECEPTOR FUSI ON
PROTEI N and*¢Pei t\{’ﬁl}#ﬁﬁ ERagse i”:H“?tﬁ%E}ﬂ afive dem Ak therrpemiatoAndicat| osed
herei n, each nmean a non- )

thereby mhibit the intracellular responses by agonists or partial agonists.

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

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

compound which has previously been determined to have therapeutic utility in humnans.




endogenous protein conprising an endogenous, constitutively activate GPCR
or a non- endogenous, constitutively activated GPCR fused to at I%aft one G
protein, nost preferably the alpha (a) subunit of such G protein/( MA% 2004
bei ng the subunit that binds GIP), with the G protein preferably being of
the sane type as the G protein that naturally couples w th endogenous

or phan GPCR. For @NROSITION medns |4 mdtaial aomprisingmt lessd cgenowuspatieat;ea i f
the G protein "Gsa" is the predonmnate G protein that couples with the

GPCR, a GPCRpfifiiagéutiRhQlofipdsifiaFed abl BRInJIN8f SeRkpdsition GPCR woul d be a non-
endogenous protein conprising the GPCR fused to Gsa; in sone circunstances,

as w || be set f A r ] n i AT to
the @R The G & OMPQRYB AR SAOTROATH FEBLAREM 0P e M35t
c-termnus of the consfitutively active CR or there nmy be cer.s
bet ween t he SO0 1107 SHENfat S BSepISr RFHOnElt QPPGReOHAVRTTRISE PhLIER d

and/or Vector_ incorporated therein. In the case of a prokaryotic Host
Cel |, a Pl agfindtyi Exepppiaramegns qfalgieriéng wimpaynd efigerisadisalosd| e e Ixample he
Host Cell replicates (generally, the Plasmd is thereafter isolated for
i nt roduct i onRedtivh@f duepdtentyioturgerdtiost Cell); in the case of a eukaryotic
Host Cell, a Plasmd is integrated into the cellular DNA of the Host Cell

such that when td@DENKahyDt neartHas tgrduplly b Rhice ah@Scotidbe (B agivdients to
replicates. Preferably, for the purposes of the invention disclosed

herein, the ide8) Which BAHERNINOLdrprisBTY RudlbRiR @Bkibsi hrRR; nost
preferably éle 2%?@fromg e g?youpl)&pégnsi s?i ng of&§93,m§9 " and 1868— ’
h

cells. IND RECTLY NEl EY- r | R = .
“traditional CE‘%P%&;}?E“PS%C@% ggth Jgﬁ?gg@'fxsél%ggé p|Ihn o?@?#é“‘% glgdnﬁ}%héat i on
of an endogenous |igand specific for, an endogenous receptor, screening of
candi dat e é‘&?ﬁ&@ﬂﬂ%‘g@gﬁ'&ﬁf@?a’f‘ﬁ@l@% tor for determnation of those which

interfere and/or conpete with the |i and-rece(Etor i nteraction, and
assessing the ef f@QEgglm%%ﬂﬁg‘ﬂEQr RECERTORy shell |rasat 20FecREEond

messenger pathway associated with the activated receptor. INHBIT or
| NHI Bl TI NG, sulsjectetoatanstirsiivep receptvh ectivation. "A eopoitetevelys hetiviatedempeeptarhean be
response i s decreased or prevented in the presence of a conpound as opposed
to in the abs&Rasusddr ioh@ndsyepound. | NVERSE AGONI STS shal | nmean material s
(e.g., ligand, candidate conpound) which bind to either the endogenous
formof the recept@NSIITUITVRERECRPIIOR I YEEWATION shall mean stabilization of a
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 moteties
together, whether in an in vitro system or an in vivo System.
DIRECTLY IDENTIFYING or DIRECTLY IDENTIFIED, in relationship to
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 ceil

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

or to encompass the phrase "indirectly identifying” or "indirectly identified.”




activated formof the receptor, and which inhibit the baseline
intracellular response initiated by the active formof the receptoni bﬂfoeﬁﬁ/
the normal base | evel of activity which 9 1 4 MAY 2004 is observed ir4 04
absence of agonists or partial agonists, or decrease GIP binding to

menbr anes. Prefer i ne . r_response is inhibited in
the presence of ?ﬁgq%%fg%[}ésa gg%un;a%f‘h B%/Ega?eﬂ%gé;{? %(5%“%9& aawmragw&by at
| east 50% f.er abl b t least 75% as _conpared with the

basel i ne re%@ﬁ%@ﬁénég@ﬁ%t ftgliFf‘ém? & @rd 8ot Hmdfatien, th NOWK TREGERTOR

shal | nmean an endogenous receptor for which the endogenous |igand specific
for that recbfl sreaRadiabadichi senatimllyproducGhNY 8 hakrmak {for asxagptly geEONS
naturally occurring nol ecule specific for an endogenous, naturally

occurring r éioeftion, a MuTiANToror viiT ABY Cbntirast,'taé &rRNSON-ENDO ERMIOBAH Shis
receptor's nucleic acid and/or am no acid sequence shall nean a specified

change or Ch@rﬂ@ﬁﬁshﬁ@n&ﬁﬁ'ﬂmﬁfﬂdﬁﬂﬁﬁ&qﬁnﬁﬁﬂuﬁgﬁ&%d% Liaat jated form of
an endogenous, non-constitutively activate recegtg(}rn eV|a(11 ﬁf:exsmnpqe’ and

consti tuti ve,agt, b t ece |n terns of . equivalents to .
speci fic seqaences@éggﬁé@qﬁgn{lﬁg@?g?éwpé?’_ 8P°taﬁ'ﬁﬁﬁrh°g"ﬁ‘é?§5‘l°5?”}?‘§‘ is.
consi der ed to, %{EUS%@H%V@ e%}tveto a f%r\r?st nmut |on€1c1)f t he human receptor if
(a) the levéf § ORSYT EUYCVE A8t TAPEBTTOHS JPmiun Buts Yhsa griarpulaigd abesgmieor m of
a human receptor js substantially the sane as that evidenced by the first
mutation of COTRNHYERp RYIVE. @ qsh)Prefpablypeaferset tedgtaimos ¢ dionendegedownd/ or
nucl ei ¢ aci d) h.orrpI]i(}),gy _bet&/veen t he subsequent nutated form of the receptor
and t he fi r sensitityelyowtivdted teeepterc’e flothr teimss edn beatdized ho déscB08/bothmM @ive"
preferably at | east about 90% and nost preferably at |east 95% Ideally,

and owing  tml tihevifatsystdnat Edrecxample, picher Ladatss %€ htBfkefing Ghpraeh NaL el n
for achieving constitutive activation includes a single anno acid and/or

codon changendigeMaLbridiR-LB8RABROH cptaNFhal; He il qgi{eﬁirﬁgg 9& r:lg g.ﬁ/ovfltg{) g%e%[iﬂ%ﬁge

GPCR, the percent sequence honol ogy shoul d be ast

2004 NON- CRE;%_ PARS W ERAhLAN & natural | y. occurrin

nol ecul e specific for an endogenous ozgpﬁ%g?ﬁg’yw@%%me&%@"\ei AT é‘gsh t he

bi ndi ng of I in%%%(é% _recept or act i éates an intracellul.ar signaling

pat hway. ORPHAN LA e ORI REREFEG Eh SQESHRMRESt Aetivsd \iigPerert he
screening of a candidate compound by means of an in vivo system is viable.

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 () subunit of such G protein (this being the subunit that binds
GTP), with the G protein preferably being of the same type as .the G protein that
naturally couples with endogenous orphan GPCR. For example, and not limitation, in an
endogenous state, if the G protein “Gsa” is the predominate G protein that couples with
the GPCR, 2 GPCR Fusion Protein based upon the specific GPCR would be a non-

endogenous protein comprising the GPCR fused to Gsa; in some circumstances, as will

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




endogenous |igand specific for that receptor has not been identified or is
not known. PHARMACEUTI CAL COMPOSI TI ON shal | mean a conposition conprising
at |east one active ingredient, whereby the conposition is anmenabllé MAf Zil4
investigation for a specified, efficacious outcone in a mamual (for
exanple, and not |limtation, a human). Those of ordinary skill in the art
wi || under spmﬁ@nambaﬁptcéélmﬂe tq He c-temuhed Yfukscaappubpily actevef( @ CReor grame ni ng
whet her an active ingredient has a desired efficacious outcone based upon
the needs ofnalyhe spadersStwediltdSMdD shal | nmean the conbi nation of a Vector
and cDNA. Cenerally, a Plasmd is introduced into a Host Cell for the

pur poses of 1 epl iif@TAERRUAN S £%8h Wpatkl of RSPV PRIA RIdSCYBeSFCOND
MESSENGER shal | nmean an intracellular response pro ed as a result of
receptor activati

tri phosphat ge ? ??Qd &‘%éiﬁggr‘&‘é%n%%ﬁsen%%@“’ Ohfc%%g&gnf OrAII}\%"leﬁgwE nl?SI ‘%

(c@GW). Second nessenger response can he peasured for det er natron of
recept or aEPPQﬁF?Bﬁa3PW“§B@§HF@HQI%é%gﬁéﬁﬁE§§%H@@FNF%gﬁﬂﬁégy

measured for the direct identification of candi date conpounds, |nclud|ng
for exanpl eis thewafter isalptndi for gntrodyshors info 2 pkeniolic Basorielisimie case afomi st s.
STI MULATE or STIMJULATING in relationship to the term "response"” shal

mean t hat aeulespaitdéost Seil,chieasidds inn:gtdmi ipmehecuﬂalanﬂ)I‘éAcocﬁﬂmw Cad sogposed
to in the absence of the conpound. ii MAY 2004 VECTOR in reference to

CDNA shal | pRa®hen ﬂid&rﬂh@bum&tm&%aﬁfs th@Bl@.ﬁrﬁﬂrr@ﬁﬁd&ﬂ:saiPréfaaSIfy @eh€ DNA
and capabl e of incorporation into a st Cell. The order of the follow ng

secti ons 1 spsgbsditdh GO RHINERLA] hORA! 16 HobCOANEuRBTod, Sndi0prdrite

nor shoul d Be construe as a |n1tat|on on the discloSure or the c ns to

follow. A Intro ucti o Tet f

pr oceeded f PEOHPHE 2 25} U8 pre g ficgarqf gi/o& "%%?‘5“5%83 %hﬁéﬂaﬁ%
endogenous || and must frrst be |dent|f|ed bef ore drscovery coul d proceed
to find antgﬁgh?§@§ and ot her nDIecuIes that could affect the receptor.
Even in cases where an anta nrst ht have been known first, the search
i medi at el y ext e ANSHRES T feoe NBIREGCEL Y [RENT IFHD neasg dhof

t hi nki ng has persisted in receptor research even after the discovery of
consti t uti vekditiasali sppireath to the drug discovery process involving identification of an

endogenous ligand specific for an endogenous receptor, screeming of candidate
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 terrn “response” shall mean
that a response is decreased or prevented in the presence of a compound as opposed to in
the absence of the compound.

INVERSE AGONISTS shall mean materials (e.g., ligand, candidate compound)
which bind to either the endogenous form of the receptor or to the constitutively

activated formm of the receptor, and which inhibit the baseline intracellular response

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




receptors. What has not been heretofore recognized is that it is the active
state of the receptor that is nost useful for discovering agonist,s

partial agonists, and inverse agonists of the receptor. For tho ez'mYs@%es
which result froman overly active receptor or an under-active receptor,

what i s desisrabderved & theesbaprsitof agetiibty or pariaC QPR Gr WREelke @D $iddghdigm ni sh
the active state of a receptor or enhance the activity of the receptor,

respecti vel ¥emBened SG8RESMY ke $hsdidddn e i)l - I35 Sy ie
endogenous |igand. This i)g because a cgnpgfu%fogﬁeg{;t@gggégelé B Presfishitles the
activity of .th tive receptor tate need .not bind _at the sane site as

t he endogenu(}% & Q’ﬁ%é AR SLHXL?E Ec"a‘?afs3 OV;A%‘?{? Pﬁ@“ %’13’ ﬁﬁ?ﬁlﬁﬁ‘t és%t prdsmpsipesferably, any
search for therapeuytic conpounds should start by screening conpounds

agai nst t he?¥ Mglst-/P il @p Epapred Aeth the baseline responsedarihé thsents ofithe fintdusenn
GPCRs 12 1 4 MAY 2004 The efforts of the Human Genone project has led to

t he identifdgemst.on of a plethora of information regarding nucleic acid
sequences | ocated within the human genone; it has been the case in this

endeavor that geKBIOWNs RECDPEORfshilMtidaAnah a5ddiRasus FRERoAYS LWikihemy t hout
an understanding or recognition as to whether or not any particular

genoni C  SeHanES odoRSana spdiic fof tHaftdde AR bgglgilgg%ﬁe?ane information that

transl ate human proteins. Several nethods o ying nucleic acid

sequences wt hi re wthin the purview of thos avi ng
ordi nary skill %“%Xh@d;#{mq%%g%g%é’ﬁ%%@%éﬁw toﬁcﬁﬁﬂgarp\é\fﬁﬁ‘fleép G g{ry of
human GPCRs, di.scl osed herein, were discovered by review ng the GenBank T"
dat abase. TRSPEOESIOV. PRNFAlYCSFUNBRIRSPRIPT endogenous GPCRs that we have
di scovered, along with other GPCR s that are honol ogous to the disclosed
GPCR. TABLE B un?f&ma AAHASA DO fefResads ey aRehdogenow fFoefffer’'s GacleicHuman
Nunmber Frame . Honol ogous

acid and/or amino acid sequence shall mean a specified change or changes to such

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

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

at least 98%.




Honol ogy Orphan GPCRsl dentifi ed(Base Pairs) GPCRTo Designated GPCR
hRUP8AL1217551, 152bpNPY2R27% hRUP9AC01133751, 260bpGAL2R22%

hRUPI QAC0087451, 014bpC5aR40% hRUPI | AC0133961, 272bpHM7/436% 1 4 MAY 2004
hRUP12AP000808966bpMas| 34% hRUP13ACOL17801, 356bpFi sh GPRX- 43% ORYLA
hRUP14AL1371181, 041bpCysLT1R35% hRUP15AL0164681, 527bpRE230%

hRUP16AL1361061, OEENAGRREA S REORPTRIR AP 3648 96 hiddrabds/faturally occurring
hRUP18AC0085471, 305bpOxyt oci n31% hRUP19AC0263311, 041bpHM7452%

hRUP20AL 161 el Ao GERGARHDE-BES Ay 4 WifRRAhe bindi
hRUP22A002702695%t]:>%RUP 17 67% Mas | 37% 13;1&}“%?@?%04 ¢ binding of a

hRUP23AC0071041,.092 t _OP % hRUP2Z4AL 3553881, 125bpSALPR4A4%
hRUP25ACD26§§w,t%@é%%ﬁﬁ%ﬁ@%@?%%%ﬂ% %rcf’lLt%’la?‘Bﬂ% ¥&%5bi t SHTI D27%
hRUP27AC027643158, 700MCH38% Recept or honol ogy is useful in terns of gaining
an appreci ation SIREHAYN REFEPE R shalb 58P SnFRIBANQUS repptRIn{op oiich ABe t he

pat ent docunent progresses, we will disclose techniques for nutating these
recept ors t endegendisilighndepecidiedoribatoascptar hasndttbaen Mehtfieda tis negkeavmer si ons
of these receptors. The techni ques disclosed herein have al so been applied
to other human, ®HARMACEUTICAL COMPOSITION shall mean a composition
comprsing at lcést one active mgredient, whereby the composition is amenable to
investigation for a specified, efficacious outcome in a mammal (for example, and not
limitation, 2 human). Those of ordinary skill in the art will understand and appreciate the
techniques appropriate for determiming whether an active ingredient has a desired
efficacious outcome based upon the needs of the artisan.
PLASMID shall mean the combination of a Vector and cDNA. Generally, a
Plasmid is introduced into a Host Cell for the purposes of replication and/or expression
of the cDNA as a protein.
SECOND MESSENGER shall mean an intracellular response produced as a
result of receptor activation. A second messenger can include, for example, inositol
triphosphate (IPy), 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
identification of candidate compounds, including for examplé, inverse agomnists, agonists,
partial agonists and antagonists.

STIMULATE or STIMULATING, in relattonship 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.




GPCRs known to the art, as will be apparent as the patent docunent
progresses. C. Receptor Screening Screening candi date conpounds agai nst a
non- endogenous, constitutively activated version of the human GPGR$AY 2004
di scl osed herein allows for the direct identification of candidate
conpounds whi ch t hi r eptor,. wthou equi ring_use
of the receptor’ ﬁcn'g%genmoﬁgﬁ |n5%§g.£%§gnéﬁﬁoﬁltelgrhé “Hh aroh% &QBWﬁegf:i ally
avai |l abl e technigues, . pne ca termne areas wthin the body where the
endogenous l\?é‘???%ﬁ“%lat %ﬁsﬁr&ﬁe @%&“&@Bﬁ’&%ﬁ“‘?@%ﬂﬁﬁ '§t°é*x1§95é§é@d and/ or
over- expressed. _Jt is also rpossj bl e using these techni ques to determ ne
related di seaselBf Susieref thetfallewingtseetionaisesen Extbdbmpresenwitiohalt éffcienqyr @851 on
and/ or over-expression of the receptor, such an approach is disclosed in

t hi s pat entisadotmtaded, Wot shoubkhpemnstneede sseplimitationfon ahd it @bduedlor AatialimYio

evi dence constitutive activation of the human GPCR discl osed herein is
based upon foltewdi stance fromthe praline residue at which is presuned to
be located within TM6 of the GPCR, this algorithmc technique is disclosed
in co-pending and conmonly assi gned patent docunment PCT Application 14 1 4
MAY 2x04 Nunber PCT/ US99/ 23938, published as WO 00/22129 on April 20, 2000,
whi ch, al on vm'ltnqr(;t u%tiOt her patent docunents |isted herein, is

i ncor porat ed herein by f&ference. The al gorithm c technique is not

predi cated upon jfraditional sequence "alignnment” but rather a specified

di stance from t heta B8RRIt e @f TREsPHITD Ihah @lways| proeceded framh theowr peipr
endogenous constitutive substitution for such proline residue). By nutating
the ami no agepticadhgiesicilbckased) the theméndogenoisiligand intlisefirst boitehtiiel vefgiedue
(presumably located in the 1C3 region of the receptor) to, nost

pref er abl y, digolgryi qveld potetdeto SridcintaghiswadridofthéraoleeuleORhataad afEki@e anm no
acid residues may be useful in the nutation at this position to achieve
this obj ectreaeptorD.Eveh SR @8R5 WiRed B¢ anth St ihibRedve beaN Mhm TRl LI QOAS Wil |
be set forth in greater detail below, nost preferably i1nverse agonists and
agoni sts t gpthg; =RRARA8H 9hkkin ' vel vy I yat can he

i dentified by thaggw Frgt hodg?ogl esgc 12’? ﬁ%éh?s’gf’ée\ri’g‘éyn'f%ag% &%ﬁ"ﬁ%’é’g‘“&a}?ﬁi sts
and agoni s i ndi dat.es _as .l ead gonpounds. in drug discovery

pr ogr ams f%?m?s?e?ahg %é%ealpoge%%%émr S'H &y g‘ﬁ ﬁ'}S Ve & p?owlmﬁg‘ééu%c@"ﬁf’dt he
ability to _di rec“é(}ﬂiélijgmif in eriff agonists to the GPCR, _ thereb

al | owi ng f 8FPKE-d BrRgitoegr hereiorg cesnenizsd scBapibds theqstive statseafrthp f or
di seases and di sorders associated with the GPCR is relevant. For exanple,
scanni ng receptor that is most useful for discovering agonists, partial agonists, and inverse

agomnists of the receptor. For those diseases which result from an overly 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.
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.

B. Identification of Human GPCRs




bot h di seased and nor nal

becomes
t he path of

- scans can be conducted across a broad range of healthy. and di seased
Such tissue scans provide a preferred first step in associating a

ti ssues.

ti ssue sanples for the presence of the GPCR now
nore than an acadenm c exerci se or one which m ght be pursued al ong

i dentifying an endogenous |igand to the specific GPCRI {TMAYS1igy

speci fic recept oiTheidffor ¢l the dsenan Gefbmdipssiedalas 181 & ARl fiddagn WA

sequence of the human GPCR is used to nake a probe for
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expression
a tissue 15
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by this

whi ch the receptor is

receptor cafahfudeduae grotéins. BdveaNhoat o Criest Fak
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| ocal i zed,
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QuERIEPRINE R udnce SRR C
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becomes
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t ephticglaegeBase dequandehdek wowayfwncin opesi-reddind Erasp dafohinatidri gates to
the putative functional

o GIP. A
$i5 ty5veral

s othalGapy ot ei n

exanpl e of

thi s noni t ohomglogewsdnghodibrdesed RN es wel | - known and avail able to those in

the art,
this assay

the systemis generically

systemis f

was reported by Traynor and Nahor ski

or initial

applicable to al

in 1995. The preferred use of

Scre&BLE® of candi date conpounds because

regardl ess

intracel | ul g
t echni ques (
pr ot ei n- cou

are agoni st g,

G protein-coupl ed receptors

T I0RIoRar T 1[CUT RceskinDr Of €0ped Realiing | T REGh& TOI [T (FECent
A\r dBomemn Of] t hBumBept pr. ZFrafpeci fji Hokblokbus Cll eeHbMGo@SSay
Diebp Rt e Wotifislunds afBeseifdient i fli edGBESRNg t hEo Dgignsed 4" G
Dl ed receptjor assay (i|le., an assay to sel ect |[conp8GRds tlhat
partial dgonists, or
UP8 AL121755 1,152bp NPY2ZR 27%
hRUP? ACO113375 1,260bp GAL2R 22%
hRUPL0 ACO08745 1,014bp ChaR 40%
hRUP11 AC013396 1,272bp HM74 36%
hRUP12 APOOOROS 966bp Masl 34%
hRUP13 AC011780 1,356bp Fish GPRX- 43%
ORYLA
hRUP14 ALI37118 1,041bp CysLTIR 35%
hRUP1S5 ALD16468 1,527bp RE2 30%
hRUP16 AL136106 1,068bp GLR101 37%
hRUP1? AC023078 969bp Masl 37%
hRUP18 AC0O08547 1,305bp Oxytocin 31%
bRUP19 AC026331 1,041bp HM74 52%
hRUP20 AL161458 1,011bp GPR34 25%
hRUP21 AC026756 1,014bp P2Y1IR 37%
hRUFP22 AC027026 993bp RUP17 67%
Mas] 3% |




i nverse agonists), further screening to confirmthat the conpound have
interacted at the 16 1 4 MAY 2004 receptor site is preferred. For

exanpl e, a conpound identified by the "generic" assay may not bi nb4tMAY bk
receptor, but may instead nmerely "uncouple” the G protein fromthe

i ntracel |l ul FHr—a—Gs Gz and G Gs stinmulates the enzyne adenyl yl
cycl ase. G {%ﬁg-fi and C%;&,}mgﬂ“thle ot hBRtPhand, RaePR2e {hi s HAzyne.
Adenylyl cychReg2€al al YZ€R] 19385€ ONVET S| PIkppT ATPt O v thtSe——
constitutively activated GPCRs that couple the{Gs proteinfare associ ated
with increhBBH¥EI | ul &r PERSBE! of| cAMRO92BR th¢ ot HBF/4hangl, cansiituti vely
activated G 3¢ at CoupFESaGn € S P ote st rassectkated—wth
decreased cel lular |evel SH%%B?:?NP. Selé[,)MS%neraII?b},m 5‘?15‘5?” ect %hani sns of
Synaptic Trph8HFPEL| on, | Chp¥27645, Hr om N&JFbon o BMUM (3] d E®sY, Nichol s,
J.G et. al —eds—Srnater—Assoctates—tre—(3992)—TFhus— assays that Idet ect
CAMP can be utilized to determine if a candidate conpound is, e.g., an

i nver se agoni st ﬁo t he, receptor (j.e., such a conpound woul d decrease the

| evel s of CAMP) .ecﬁP%P‘?‘B?Ig?Elbfs 155{%4 UhieAES Ok BB0iAS 2R apprecialian ¢in raieab tei ng
CAMP can be utilized; a nost preferred approach relies upon the use of
anti - CAVP AFREPEGH BN the hymm baily.  Ha decbatent datumenn ptdpesssdsy pe vatl dissay t hat
can be utilized is a whole cell second nessenger reporter system assay.
Pronoters derhgepes far mutating ethesepreegstosntoobstablish mnodrdbgnobiflatordtiR@rslycul ar
gene encodes. Cyclic AWP drives gene expression by pronoting the binding
of a CAMP- esyabverdoddNA ke fbicBgor ot ei n or transcription factor (CREB)
that then binds to the pronoter at specific sites called cAVP response

el enent s and dr @SB BASSH ! HIP0F N SR LEInSARLEND cEan. be

constructed which have a pronoter contal ning nu

el enments b r r ne. e, -gal act osi dase or |l uciferase.
Thus, a co%ﬂ%uﬁa\%&@ﬂ%caheésa ggbecgspp Hcﬁi(éé‘(fgc 8%‘52898@%8?&355‘?%

accunul ati on of cAWMP that then activates the gene and expression of 17 1 4
MAY 2004 t reporter grot ein. The reporter protein such as R-gal actosi dase
or luciferase carf*tH8RSCI5EDIP8t ect ed using standard bi ocheni cal assays (Chen

et al. 1995). b. Go and .. Gg and Go are associated with activation of the
enzynme phosphol iSSESENE, ¢ }¢ compounds against 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
codogenous version of human GPCRs disclosed herein is expressed and/or over-
expressed. It is also possible using these techniques to determine related
disease/disorder states which are associated with the expression and/or over-expression
of the receptor; such an approach is disclosed in this patent document.

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 techmque

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




in turn hydrolyzes the phospholipid PIP2, releasing two intracellular
messengers: diacycloglycerol (DAG and inistol 1,4,5-triphoisphate (|P3).
| ncreased accunul ation of |P3 is associated with activation of Gqg-1 aMaY ({0
CGo- associ ated receptors. See, generally, "lIndirect Mechani sns of Synaptic
Transm ssion," Chpt. 8 From Neuron To Brain (3'd Ed.) Nichols, |I.G et al
eds. Si naueNubtstso ECATES99/23038, pubdisiRd. asAEOLHPE 2t RAbn detrd €0, 2(P8, whrbuauh@t i on
can be utilized to determne if a candidate conmpound is, e.g., an inverse
agoni st to avifiOthe Othefpatasisdehnabie lised Bpked! is(ihc@pora®d MRredn 69 FEferenck. WoRd d
decrease the |evels of 1P3). (Gg-associated receptors can al so been

exam ned us'a{%griﬁﬂm@‘%chﬁi RO Yo Preﬁ&.ﬁéﬁ URI@?EF f? oS %Q&%%Hémﬁ&ﬁ.%&%i&&ase c

causes activation of genes containing enent’s; thus} activate

CGg- associ ated re tors wll eyidence an inc se i.n the, expression of
such genes, avxﬂ’@?%%@ Cﬁ?{%‘gfs}goﬁg i%ngeqeﬁg?“gpo{va%l Prolipe Jefidee zgrdé’ rE4EE in
such expression, and agonists will evidence an increase in such_expression.
Conmrer ci al | fREREEPPUsIHOBSIHlEG subFiERtnt or el Broling resiug)- aBuimuiping thg amagecR
Fusion Protein The use of an endogenous, constitutively activate orphan
GPCR or a nesd remdizdesatads|6 anmetaridutsiduss yroacthisvasidet (preshmablgP@Riedfinthaise in
screeni ng of candi date conpounds for the direct identification of inverse
agoni sts, a@ORhir&licn eitte preptof)l toagonipsdferablpy Dknie residuenhiehestivagnstaegni ng
challenge in that, by definition, the receptor is active even in the

absence of ghtafREOIRAGUSHinb GRFACeAARANENBY BleBul il MES mutdlioR I @is bBsition to
differenti ate between, e.g., the non-endogenous receptor in the presence of

a candi date '&@ﬂﬁ%g'e ¢l t he non-endogenous receptor in the absence of
With an

t hat corrpouﬁc, 81 4 MAY 2004 aimof such a differentiation to

al l ow for an understanding as to whet her such conpound nay be an inverse

agoni st, agqni st, .partjal i st.or. have n ffect on such a receptor, it
is preferre 'thap'gﬁsﬁhﬁ%‘g‘%ﬁ%@%"w28%"{%5@%% enhance such
differentiation. A preferred approach is the use of a GPCR Fusion Protein.
General |y, once i4s Wil bgseelonnie greaisadetail Belave IRSTGERETRODOIYRRR 2899036 PRs been
constitutively activated using the assay techniques set forth above (as

wel | as ot heg®lists ta the ingnisodagebdus, tenstiativelyriacievatddeGPER donibgadenti@ed byitles n
that couples with the endogenous GPCR Coupling of the G protein to the
GPCR provi destifodslogitabf s jpatéthivay Suttainveanadoaistassagsmdts aBerlaslsanditates nost
preferred that screening take place by use of a mammalian expression

system suchs @ca%!)’@ﬁngiﬂuﬁﬁs! in BRugeHREsad piograi@V for REABHL MSsde felabideionthis
therein. Thus, by definition, in such a systens, the non-endogenous,
constituti V?éc\épt%ﬁt IRRLEE 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, scanming
both diseased and normal tissue samples for the presence of the GPCR now becomes
more than an academic exercise or one which might be pursﬁed 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

(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 hssue

i3




orphan GPCR will continuously signal. In this regard, it is preferred that
this signal be enhanced such that in the presence of, e.g., an inve
agonist to the receptor, it is nore likely that it wll be able td 47@&93004
readily differenti ate, particularly in the context of screening, between
the receptor when Ls ‘ﬁﬁ ntacted with the inverse aglonl st The GPCR Fusion
Protein is %Ochgn%reEH TFSENHENEL e PEFFCE ] 9‘56?“@0}5%? e73rd cBepIieHgnsint h t he
non- endogenqQus GPCR. The GPCR Fusion Protein is preferred for screening
with a non-@¥asgehsys conpaedi ot nowmia) tiseusi van &d pBFERbhyeutirse ts uddntify a
approach increases the signal that is nost preferably utilized in such
screening deehribyueth a Heatmens rdgimer, eulidingibitat libieline aiselsgnibiarat
"signal to noise" ratio; such a significant ratio is inport- preferred for

the screenivig ofat a@é&bdﬁ&cﬁ&mﬂ@%@%elﬂbé%m t@?é%dd& ofw&ﬁ%gm uction

of a construct useful for expression 0f a GPCR FusionProtein” 1s hi n
the purview, 0 £ . .

avai | abl e ee%cgllsg s?%ﬁaf\ibe/ﬂé rkgggh sctﬁgﬁgééﬁfgh%ﬁegtdq}%ersitcét%&ng?geaﬁﬁ?%ércﬁes
that can fit the, particul : MAY 2004 needs of an investigator. The
criteria of® (iag'?ﬁ%‘t’ rtEJéafVSﬁﬁ%ﬁeHg}éo@éﬁeﬁE@P@ﬁcﬁkﬁ‘éﬁdﬁcedconst ruct is that
the endogenous GPCR sequence and the G protein sequence both be in- frane
(preferably, the sequence for the endogenous GPCR is upstreamof the G
protein sdguendeyeening ehiGendidete Gumpouodsdon of the GPCR nust be deleted or
repl aced such that wupon expression of the GPCR, the G protein can al so be

expressed. The GPCR daemdric GPCRkedeetlingemtdyytetniflies G protein, or there can
be spacer residues between the two (preferably, no nore than about 12,

al though thi's numhers a Cagroken Feeastbl HecaeLEIRIMBHIPYctiRNR bRfds Q@Efcﬁ.’eu? ki Il

inthe art). We have a preference (based upon conveni ence) use
spacer in {hat RoeR, H8stL 16 20 s e f t ver
upon exprgs‘gl gﬁl becofr% aG&s)p%cer mst[H%F%l?{ng %TW%%&Q&&BM ugl trﬁ]f%h(%tt

creatton of s BB RGSRERT hechit N RGeS SR R b i ey o

few G protel ns, t hat havergpfen identified, it is preferred that a construct
conpri si ng R oéeﬁ'ﬁfgﬁc’éo 1978 ‘éo‘bfr’ OREPTEY |de%°u"a'§dunﬁi’é"fe§§‘l, qEnStHpGY Ay
construct) be available for insertion of an endogenous GPCR sequence
therein; = AHIVE!GHISHPHYS cPBYnUSHtP ickPieney GOP tHeTRorft ann-hpdrolyaatje andog of
screening of a variety of different endogenous GPCRs having different
sequences. GAP, (OSGTEIRven sonsdd tautrioniby edtehtadabadidgPORmeitbadnes outiitie t o
G, & and Go are expected to inhibit the formati on of cAVP naki ng assays
based uponeiliea&ohMRESved activated receptors. It is reported that [*’S]GTPYS can be used to
monitor G protein coupling to membranes in the absence and presence of ligand. An
example of this monitoring, among other examples well-known and available to those in
the art, was reported by Traynor and Nahorski in 1995. The preferred use of this assay
system 1s for initial screening of candidate compounds because the system is generically
applicable to all G protein-coupled receptors regardless of the particular G protein that
interacts with the intracellular domain of the receptor.
2. Specific GPCR screening assay technigues
Once candidate compounds are identified using the “generic” G protein-coupled

receptor assay (i.e., an assay to select compounds that are agonists, partial agonists, or

inverse agonists), further screening to confirm that the compoun ds have interacted at the

16




GPCRs challenging (i.e., the cAWP signal decreases upon activation thus
maki ng the direct identification of, e.g, inverse agonists (which would
further decrease this signal), interesting. As will be disclosed hemay G4
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 Geqapbireiite, is iprefamedef Fayrexampieps tabposti identifebh lbg thy Egasee™ hased
assay. Thus, for exanple, an endogenous G coupled receptor can be fused to

a Gs 25 protiyinct bifed Rahé e3¢eptbh dht HAE hstdad HistdN GROSIE UGE G MBRh BYRY S8Si ON,
"drives" or "forces" 20 1 4 MAY 2004 the endogenous GPCR to couple wth,

e.g., Gs rat; "natural" G protein, such that a cycl ase-based
assay can belglgésctegE‘Iqlpg‘?{{el%l.-L Thus, for G, & and Go coupled receptors, we
prefer that that when CR Fusion Protein is used and the assay is based
upon det ection of"‘aden?f’ z #ztse activity, that the fusion construct be
established with Gs (or an equivalent G protein that stinulates the
formati on of the @ngimplagsdis sazyme adenyhd syclaggual (apd &35 andt GOk ongthe oter
Protein Fusion construct that utilizes a Gy Protein fused with a G, G,
Gz or Go Pr dized,nnhiBitrdns enpmef. ehdengllyl owiase caalyses the torvamnsidnef i npt Asfired
with a Gy Protein wherein the first six (6) amno acids of the Gprotein
a-subunit  (thésagonstitstivig} aétddtedndPCRe thaasbuple e () poteim areagdsdSat d R
Cterminal end of Gag is replaced with the correspondi ng am no aci ds of
the Ga of the LRl bR Riell BE SARS! - OF e otRAMRN Coondth i@l PR HARALEPGRs Can
have a Gy (6 amno acid deletion) fused wwth a G Protein, resulfing in a
Gq/ G Fusi gp,, b rdf%}r %z,%?og gﬁltéiﬁ%% aEJ&%tqh%ﬁ] ée‘&féa% c%f?m}dlweﬁé of force
ed’re t

t he endogenous cou ptor to couple To 1tsS non-endogenous

protein, Gg,,such that.the ond. nessenger., for exanp) i ital

tii phosphat e8rEengia ?fylla%eé?&&,c THPS 3%%8%{% BRSSP U~ %ﬁ@gﬁﬁﬂ@%ti on.
4. Co-transfection of a Target G Coupl gd GPCR with a Signal - _Enhancer Gs
Coupl ed GPCHoBrUP(RESHNelky L(- o abeds sURPEd ssetiant-arc- i ERhowaut: 3553hi bi t
adenylyl cyclase, and, therefore, decrease the |evel of cAMP production,
whi ch can nakat desese séddditcap foecutiized & determuptaf B egapdidge compewidess jag an
techni que in neasuring the decrease in production of cAMP as an indication
of constit utihweeseaggdmsattd ahe ofceptor ¢ioepiuoh at tatppmddeodldaateasecthapgbeds G upon
activation can be acconplished by co-transfecting a signal enhancer, e.g.,
a non- endogaMPS, AGafstyidf dppré@ihys atiwmviatigdart GGeidaeinHeAMP cesBeunBd; y

couples with Gs upon activation (e.g., TSHR-A6231, disclosed below), with

the G Iinked,GRGRefeAld iafproach 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
promoﬁng the binding of a cAMP-responsive DNA binding protein or transcription
factor (CREB) that then binds to the promoter at specific sites called cAMP response
elements and drives the expression of the gene. Reporter systems can be constructed

which have a promoter containing multiple cAMP response elements before the reporter

gene, e.g., P-galactosidase or luciferase. Thus, a constitutively activated Gs-linked

receptor causes the accumulation of cAMP that then activates the gene and expression of




21 1 4 MAY 2004 apparent, constitutive activation of a Gs coupl ed receptor
can be determ ned based upon an increase in production of CcAM.
Constitutive activation of a G coupled receptor |eads to a decreade; MAY 7504
producti on cAMP. Thus, the co-transfection approach is intended to

advant ageouslllh% e)é’F‘l oit these " ogﬁosi te af{‘ects. For  exanpl e,

co- t r ansf ect ORI P OHGh- SHUTHRHTRICCELISE 28 Graalastopidase enideiderasescandha ed
receptor (the "signal enhancer”) wth the endogenous G coupl ed receptor
(the "t ar getbadatespdarsing spndard deshanrabasiyndCheddvR]. 99gs)al (i .e., al though
the G coupled receptor. will decrease cAWP levels, this "decrease" wl|
be relative to the sisidesi al increase in cAWP |evels established by
constitutively activated Gs coupl ed signal enhancer). By then

co-transfecting t ' - : . titutively activated. , -

versi on of thegt ad? g?d %%}eep%sg@ﬁ%%%&m%{lﬁgggé?H%xep %BE?%h?ﬁﬁafﬁg‘f’w & ease
(relative to_base.lin d tg the.increased functional activity of the G
target (i.e.™ %ﬁ‘?éﬁd{? Ztﬁégsﬁg%eﬁlﬁ]ﬂlpldgﬁ%eﬁieﬁés’?ﬁ Ranitack I BIF o FiSEFRBES S ng

a CAWP based_.assay can then be acconplished, with two provisos: first,
relative to d#eclelyegrapiAGl andyeistold oisphaseJBs) tlecreased @peuwnwlatian of
result, i.e., an inverse agonist of the G coupled target receptor wll

i ncrease t hdPmisagxeaated AN adtiyaadn ofillid- end nGagsstisted afecdpiters GSeer Gepératly,
target receptor will decrease this signal; second, as would be apparent,
candi dat e cdigpditeods echdnisinsasfeSyaaptRCT aysthidsion, iGhpt 3)Fretg Ndirsn FBERRCHA"
shoul d be assessed i ndependently to ensure that théSe do nol target the
si gnal enhargd NBidh8REPPret af BisS FHheP A AR ThO (168207 { @fay SfELB,NT
agai nst the cojjtransfect ed receptors). F. I\/%Sgi Ci rgal eprﬁsg%ryaGengr a]njfy,
but not al ways,..difEClanl ey | of - ' e nds_ is
conducted in conﬁguélogt%agn&\?lmﬂ %Hﬁg%gc?r%%tgﬁﬁgé éﬁ%ﬁ@*&?@ it aﬁgél%%r#ﬁ?’n%%b?rila
chem stry techni gues,. whereby thousands of conpounds are rando r epar ed
for such an&Pysi'ed angy {;’P]%oc aﬁe ’if’&?ﬁ?rté""oﬁ“ foSee nY"H@g\/dgF%a'g"e&e
conpounds hjvi ng%ﬁé 16 MAY 2004 uni que core structures; .thereafter, these
conpounds ar®ehy ¥rEanPG2E0RREE TEFPIBS CaEs? Peimagxapness wsing andifili repgniasn
around a preferred core structure(s) to further enhance the nedicinal
properties tap@ydpthat Gqcdepensdennphngplolipese & vowiss egfivation of genesiventaining ARY wi | |
not be addressed in detail in this patent docunent. G Pharnaceuti cal
conposi t i onglements; thus, activated Gg-associated receptors will evidence an increase in the

rv%;S%r ably

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 Fusien Protein

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

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




Candi dat e conpounds sel ected for further devel opment can be fornulated into
phar maceuti cal conpositions using techniques well known to those in the
art. Suitable pharnaceutically-acceptable carriers are avail abl e t&MAhdHé
in the art; for exanple, see Rem ngton's Pharnmaceutical Sciences, 160
Edition, 1980, Mack Publishing Co., (Cslo et a!_, eds.). H Oher Uility

Al t hough a phisfdriccth dgerenfiatichec adw eRrdagadasEndias ¢ @Nshde sheh@dn
di scl osed herein may be for the direct identification of candidate

conmpounds as.i 3 Iggﬁﬁ' o$h§ ; i 1 |y
for use as §ﬂ§$%§%§§¥?ca g%%%?%?%’ hegég&egﬁgP%%%kggﬁﬁﬂﬁgﬁﬁeggkgkﬁggﬂaIso
be utilized.in research settings., For, e le, invitro i n. Vvivo
oystens | ncdt FEHETTh AARrE P i VA0 £ PiHe Pkl Beraiatig A
understand the roles these receptors play in the human condition, both
normal and RIFEBEkaProash 184 pseff SLEAPTRE®Ehe rol e of constitutive
activation as it applies to wunderstanding the signaling cascade. The val ue
i n non- endogenousGdnaradly, GRERsIsidstermingd thah @inonenidgeangusaerphar 6PER bis teenl i s
enhanced in that, because of their unique features, non-endogenous human

GPCRs can beotgatived; anidees using tHehmsayoleehroduet baSorth ab®fet(as svellras dittegs)higman
body before the endogenous ligand therefore is identified. O her uses of

the disclogeqoipent bemithé hhdREANBINARDA! BBk Batl AASRsiIH BR Aldoghwed
upon, inter alia, a review of this patent docunent. 23 1 4 MAY 2004

EXAVPLES .Thfgp X M‘fblpl%toﬁg?ep@gﬁeiﬁwmgmhﬁ%??si%H&l&%ﬁ;?:?né@J Lﬁ{,tt&h dation,

and not |imTtation, sent 1 nventio e~spe uclelrc acid
and amno acid equences .are di scl osed. herein hose of ordinary skill in
The art ar o Asvesta BHFCRRER i o=t HBIEE Jo SRR HihBRs BurH S PEHEAEn t heoe
sequences while achieving the sane or substantially simlar results,
reported belSHREESSFESYSICEE PYGhGSYFoRy EpPeeip BRYCHdPgoNs G RIALEEY BE%HI ng
of sequence cassettes from one sequence to another (e.g. fromrat receptor
to human red@psoby alefifitiom Huseh # SEEpmotheAnempendeaenPus.ceEptiptively jofivated
generally predicated upon sequence alignnent techni ques whereby the
sequences areepizdn GPER wilh camtinuefiflpsignelo Idehieregant itais peferodd themtmmagnal ye The
mut at i onal approach di scl osed herein does not rely upon this approach but
i s instead haned-apah Bi iakigosiedched 6f, apnroanierengonist Pakd tdcaptat, idis shaace
froma conserved praline residue |located within the TM6 region of human

tGEgRS Once |iRiySHAPRTIACK hifle $6 T6rE Feadi)O8 BeleRtidb EpadtiduldlyeinC iRAEdnesk: Wt h
screening, between the receptor when it 1s contacted with the inverse agonist.

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

expression vectors and systems offer a variety of approaches that can fit the particular
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ability to make minor nodifications thereto to achieve substantially the
same results (i.e., constitutive activation) disclosed herein- SUCQ

nodi fied approaches are considered w thin the purview of this di s 14d¥AYr 2804
11 /1 11 1l Exanple 1 ENDOGENOUS HUVAN GPCRS 1. ldentification of Human

GPCRs The dinsedsosted mndagereu s FGRBoMELE 0SNG ] bepsbased ypon a

review of the GenBankTM dat abase i nfor |3n. ! g sear n e
] I were idenfifi as evi denced bel ow
(Table ). - 5ot R e P R B ok Rl e roffisspree Somts epen
Readi ng Nucl_ei ¢ Am.no .Human Nunber Sequence Franme Acid Aci phan
Ldenti i ed( BA%E é@ﬁf%’?lzfs‘é?géewm%ﬁosﬁa npogenpys GBCRGPORSINGINGS the G protein

hRUPSAL121755147, 566bpl, 152bp12 kRUP9AC0113375143, 181bpl, 260bp34
sequence) and that the “stop™ codon of the GPCR must be deleted or replaced such that

upon expression of the GPCR, the G protein can also be expressed. The GPCR can be
linked directly to the G protein, or there can be spacer residues between the two
(preferably, no more than about 12, although this number can be readily ascertained by
one of ordinary skill in the art). We have a preference (based upon convenience) of use
of a spacer in that some resiriction sites that are not used will, effectively, upon
expression, become a spacer. Most preferably, the G protein that couples to the non-
endogencus GPCR will have been identified prior to the creation of the GPCR Fusion
Prot‘ein construct. Because there are only a few G proteins that have been identified, it is
preferred that a construct comprising the sequence of the G protein (i.e., a universal G
protein construct) be available for insertion of an endogenous GPCR sequence therein;
this provides for efficiency in the context of large-scale screening of a varety of
different endogenous GPCRs having different sequences.

As noted ébove, 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
direct identification of, e.g, inverse agonists (which would 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”




hRUP10AC00874594, 194bp1, 014bp56 kRUP1lI AC013396155, 086bp1l, 272bp78
hRUP12AP000808177, 764bp966bp910 hRUP13AC011780167, 819bp1l, 356bp1112
hRUP14AL137118168, 297bp1l, 041bp1314 hRUP15AL016468138, 828bp1l, 527bp16MéY 2004
hRUP16AL136106208, 042bp1, 068bp1718 hRUP17AC023078161, 735bp969bp1920
hRUP18AC008547117, 304bp1, 305bp2122 hRUP19AC026331145, 183bpl, 041bp2324

hRUPZOAL161ﬂ5£%ﬂ3géﬁ£@pﬁxﬁﬂ&h&%@%aﬁhﬁugztAG&ﬂé%ﬁé%é@#ﬁ%ﬂﬁ@ﬂa REE {ed:
hRUP22AC027026151, 811bp993bp2930 hRUP23AC007104200, 000bp1, 092bp3132

hRUP24AL355 90, k 3 h - 2 145,48 bp3536
NRUP26AC23 010178 SRR T D A A Phe h R 02 T A 155, Fodtp DD STbRABHD 2.
Full Length Coning a. hRUP8 (Seq. | S.. | & 2).The, di scl osed. human RUP8
was i denti 1 FEEPEEs ¥ Hﬁ‘f}h%‘}‘{?%g%}é@“&r%%a?%@é%ﬂ isgptRd the ATSAY itdasssh.

Wi | e searching the dbEST, a cDNA clone with accession nunber 25 1 4 NAY
2904 AL1217%pomdeledtparmbiafiersdyltayclasrastivitg ta thel fugiPCRonsTiuet teadsiablihed wROR
primers were wused for RT-PCR with human testis Marat hon- Ready cDNA

(O ontech) a8 (oeaplabialent B pOTICTACAGATIGRERAT GERAREIC 0B thel SEQnE RANRIyH 1,
sense) and 5' - GTGATGCTCTGAGTACTGGACTGG 3' (SEQ ID. NO.: 42; antisense). PCR

was perforngpclysg?_ng Advant age cDNA pol ynerase (C ontech; manufacturing
i nstructions"wll be followed) in 50ul reaction by the follow ng cycles:

PAC for 20 ser, pRg el ReR 906 Ly PRk AR BT S,
oM I RITE AN SHAIAL s RS AR oM
with a Gq Protein wherein the first six (6) amino acids of the G-protein a-subunit
(“Gag™) 1s deleted and the last five (5) amino acids at the C-terminal end of Gaq is
replaced with the corresponding amino acids of the Go of the G protein of interest. For
example, a fusion construct can have a Gq (6 amino acid deletion) fused with a Gi
Protein, resulting m 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
protein, Gq, such that the second messenger, for example, inositol tnphosphate or
diacylgycerol, can be measured in liev of cAMP production.
4. Co-transfection of a Target Gi Coupled GPCR with a Signal-
Enhancer Gs Coupled GPCR (cAMP Based Assays)

A Gi coupled recci:tor 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
activation can be accomplished by co-transfecting a signal enhancer, e.g, a non-
endogenous, constitutively activated receptor that predominantly couples with Gs upon

activatton (e.g., TSHR-A623], disclosed below), with the Gi linked GPCR. As is
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See, SEQ JD.NO. :1. The putative am no acid sequence for RUP8 is set forth
in SEQIDNO:2. b. hRUP9 (Seq. Id. Nos. 3 & 4) The di scl osed hwmwg
was identified based upon the use of GeneBank database infornation. I'Te
searching the database, a eDNA clone with Accession Nunmber ACO 1375 was

identified aS,ReWBRE It osens 0 5. .The full |ength
RUP9 was cl oﬁ%d by P%ﬁﬂﬁ?%élg%?@mr ST g%‘g‘f*’%ﬁ%ﬁ’%@&ﬁ‘%@f based upon
(SEQ I D. NO. ; 43; sense) 5!.-GT TATTGATAAGCAGCAG 3! (SEQ I D. NO. : 44;
anti sense) A& AHEAT JEfHen Bﬁ@%‘r&o tye %“Y%Wﬁloitae&l Teipled grseptor
Preci sion polynmerase (Stratagene) was used for the anplification in a 100l
reaction wi tRASH DRESESas i preduction lcdME g Thysc the onittansfsttam Pptoacks ieitefided

repeated 35 tinmes: 94C for 1 mnute; 94C for 30 seconds; 56C for 30

seconds; 720 #idman@gedusiyt @ploif HEsd toppbsitd’nuifees. Porlxdmiile, BCRaAdra@mNs yas
i sol ated and cloned into the pCRU-TOPO vector (Ilnvitrogen) from 1% agarose

gel and cowmﬁémogeﬁ&@yma&ﬁuay%ﬁvmsggﬁogj_ﬂﬁ% [Pg&p%%@e‘*‘sl@!l eifcer”

Term nator kit (P.E. Biosystem. See, . . 3. putative am n)o acid

sequence ol BURE iaos8lud of Ll SEQULD (N0 4y The sequence of, RUED, ol ones

i solated from human genom ¢ ed*wth % om

data base. ¢ UPI O ( Se | d .5 ) The disclosed human RUP10 was
i dent i fied U dtinugh RS i Rl rersP b Al depeatenshBnicvel 1his

searching the database, a cDNA clone with accession nunber ACO08754 was

i dentified SECEaRingRl berdwie loalesnbsiantiebincterseo e levels establishelti byl engt h
RUPI O was cl oned by RT-PCR using priners: 5'-CCATGGGGAACGATTCTGICAGCTACG 3
( SEQ | D. NO. castitugieely eFtivaed GHtoupleHATEBREBAMBOCABT GER CF GEadsfeftBigQhk Bighg) : 46;

anti sense) and human | eukocyte Marat hon- Ready cDNA (C ontech) as a

tenpl ate. Achhantergeth £ ENALROhYITRERSSe(¥rsiod 8L tivast res@kbr] GAME & ould be
anplification in a 50l reaction by the followng cycle wth step 2 to step

4 repeat ed GpelitansarfiaGeRusciISAEWAS. 136 uchoineiraREPRIRHOM Gl ity 20

seconds; 72C for 1.5 minutes; 72C for 7 mnutes. : ragnent was
ool e 006 TR 2 o A TRy 7 (11 oger) axd ol etel
nucl ei ¢ acid seayence, oL L Ng: a0 onSIRR [SSR A Bkt Gl S8 g 1
accomplished, with two provisos: first, relative to the Gi coupled target receptor,
“opposite” effects will result, i.e., an inverse agonist of the Gi coupled target 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

after screening against the co-transfected receptors).

F. Medicinai Chemistry

Generally, but not always, direct identification of candidate compounds is
preferably conducted in conjunction with compounds generated via combinatorial
chemistry techniques, whereby thousands of compounds are randomly prepared for

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

22




SEQ ID.NO. :5 and the putative am no aci d sequence thereof is set forth in
SEQID.NO.:6. d. hRUPI1 (Seq. Id. Nos. 7 & 8) The disclosed human RUPlI i/ﬁ/ﬁ
identified based upon the use of GenBank database information. Vil 14MAY 2004
searching the database, a cDNA clone with accession nunber AC013396 was
identified as a human genom ¢ sequence from chronosone 2. 27 1 4 MAY 2004
The full | engibe Ride: Iiruemsese|theregfidyy (RER ttshptgmldﬁimr;ﬁeferably subjected to

5' - CCAGGATGITGTGTCACCGTGGTGEC- 3" (SEQ I D. NO. : 47; sense),

5' - CACAGCOCTCRAGRIPCHINGETRRETRaridSBRuR. NobretBred it SESE)Ndy NifTRE:

genom ¢ DNA (CI ont ech) as a tenpl ate TaqgPl'us Preci sion DNA " pol yrrer ase

(Stratagene Se t t a b0l _r actl n..b

fol |l ow ng c?e rgec{mmalzglg her %r?e'gea gh’élgu? %f%& ﬁlﬁut es;
94C for 20 sec 67C f or 20 seconds 72C f 1. 5 m nut es; 72C for 7

ni nut es. &B’d@&ﬁ befardélﬁqﬁfﬁitm\ﬂﬁ?ﬂllgélpépetﬁma‘?oﬂiu@leﬁhed into the pCRII-TOPO

vector (Invitrogen) and conpletely sequenced using the ABI Big Dye

Term nator kit (P.E. Biosystem). The nucleic acid sequence of the novel
human recepGor RBRafmacusiesl compekitions SEQ | D. NO. : 7 and the putative am no
acid sequence thereof is set forth in SEQID.NO :8. e. bRUP12 (Seq. Id.

Nos. 9 & 10) The(dh&igitoeempbiie RelRied Zov@sthed@itiopinetk Hasedfoapantddngtdise of
GenBank dat abase. Wil e searching the database, a cDNA clone with

accessi on n%ﬁceﬂ?ﬁ%ﬁﬁgmm ﬁsﬂ%‘ﬂgn b cﬁ.Qs %II%Q%QO FdiEh &D%ng'ﬁ\ﬂbﬁ@

signi ficant honol ogy w rat man masl oncogene The full

| engEI' ?_CE}rJgréeﬂw%MggaH?g% ?%@e to thosse elrrllsﬂé art; for example, see
5' - CTCGCA

genoni ¢ E@P{%ﬂ%&ﬁ%gﬁﬂ?%é’gg%égﬁg‘ 58%%@%?&3@?%33” ?:( é‘po

(Stratagene) was used for the anplification by the followng cycle with
step 2 to st #s)repeated 35 times: 94C for 3 nmin; 94C for 20 sec; 65C for
20 sec; 72C for 2 min and 72C for 7 min. A 1.0kb PCR fragnent was isol ated
and cloned into the pCRII-TOPO vector (lnvitrogen) and conpletely
sequenced uHL.ng OtkerABtilii g Dye Term nator kit 28 1 4 MAY 2004

Although a preferred use of the non-endogenous versions the human GPCRs
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 research 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
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
disclosed receptors will become apparent to those In the art based upon, inter alia, a

review of this patent document.




(P.E. Biosystenm) (see, SEQID NO :a for nucleic acid sequence and

SEQ ID.NO. :10 for deduced am no acid sequence). f. hRUP13 (Seq. |Id. Nos.1l1
& 12) The di scl osed human RUP13 was identified based upon the use?¢fMAY 2004
GenBank dat abase. Wil e searching the database, a cDNA clone with accession
nunber AC011780 was identified to e%%gvew&&ew GPCR, having significant
honol ogy with GPCR fish GPRX- ORYLA. | ength RUP 13 was cl oned by
PCR using priners; %@AGCCTGTGACAGGAGGTACCCTGG 3" (SEQ ID.NQO :51; sense)

5' - CATATCCCT CCGA! PIECEX BIPIESRG PRSNEd 5&; paposes exfsd)icidnibnh andmot
genom ¢ DNA (Contech) as tenplate. TagPlus Precision DNA pol ynerase

( St r at agenefimiagomset] theopraste mvphtidn. c aVhidn spacifihi@udlek! S0 nAdCMEIng Wid h
step 2 to step 4 repeated 35 tines: 94C for 3 mn; 94C for 20 see; 65C for

20sec; 72C tajueRcedTré@ibclogeChdrein, hodk Bf ofidar 3K | i ith$Ql at ed
and cloned into the pCRI—l—OTODOrg\Ellject or (Ionvi trogen‘%%qé%n %%ﬁgtge}?yds@g%enced

using the ABL;BI ] i ( ..Blosystern) (.see, SEQO |ID. NO :11
for nucleic éé?d%s@éggﬁgfeﬂaﬂﬁﬁ@éé&ﬁ)ﬁ ﬂc&ﬁe%f S gsd‘ggﬂ%éﬁglﬁﬂp%éheaé or
sequence). g., hRUP14 (Seq. |Id. Nos. & The. di scl osed human RUP14 was
i dentified gﬁ’ggaﬂ“%}boﬁ‘%fﬁf’é@s E?P"ﬁ%%ééaﬁk lﬁ%ﬂa‘f"‘éﬁé?é‘é‘ IRFRACHE? PBRLICal P
searching the database, a cDNA clone with Accession Nunber AL 137118 was
identified %%de&twoﬁséﬁ‘éﬁﬁcé casgelifg diparote savenhe ranedier(e. g SronThae rdceptbr

| ength RUP 14 was cl oned by PCR- using priners:

5' - GCATGGAGRGRARAT TFRPGFOTT iG@AACD a8’ re¢HEP. ADIoNBUmS3 ;repREEP) is generally
5' - CAAGAACAGGTCTCATCTAAGAGCTCC-3' (SEQ I D. NO. : 54; antisense) and human

genoni ¢ DNAprePicated gapn ssjuandeaiiphater t ubt WherbhLhe SéRnORl YO RIAS®in an
(Stratagene) and 5% DMSO were used for the anplification by the follow ng

cycl e 29 1 St aafnite laheas IR oy AGHAL! TR rhEREALIpRACK | MR Rrcc I ACrelgT

m nute; 94C for 20 seconds; 58C for 2°m nutes; m nut es.
(I nvi Cr ogorgeamat oy B SRl Al el e BoRB Sorlape HEPATT e 1
S 1 0. Nov - H PR 388er B o enyed g b oS Ao Bt b o e BeOFaLs
oS ot Souesh PR ORE wl i st B oedirie Hoe 1 b o e S e e "
ability to make minor modifications thereto to achieve substantially the same results (ie,
constitutive activation) disclosed herein. Such modified approaches are considered
within the purview of this disclosure.
#
/
/
i

Example 1
ENDOGENOUS HUMAN GPCRS

1. Identification of Human GPCRs
The disclosed endogenous human GPCRs were identified based upon a review

of the GenBank™ database information. While searching the database, the following

cDNA clones were identified as evidenced below (Table C).
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h. hRUP15 (Seq. Id. Nos. 15 & 16) The di scl osed human RUP15 was identified
based upon the use of GeneBank database information. Wile search% zgﬁggﬁ
dat abase, a cDNA clone with Accession Nunber AC016468 was identif %
human genom ¢ sequence. The full length RUP 15 was cloned by PCR using
prinmers: 5 -GCTGITGCCATGACGTCCACCTGCAC- 3" (SEQ I D. NO. : 55; sense)

5' - GGACAGITCAAGGTITTGCCL f AGAAC-3' (SEQ I D. NO. :56; antisense) and human
genom ¢ DNA (Pronega) as a tenplate. Taq Plus Precision pol ynerase
(Stratagene) was'used for the anplifmagiee by the follow ng cycle with
step 2 to 4 repeat ed 35 tinmes: 94C for 3 minute; 94C for 20 secondS' 65C

for 20 SG\,UTlHEl edlck, IUA é dhl 1t m ,mmc o —FtA-AUt£S- Vﬂ t '/"‘ PR
S0 s B, )CBPT%% EFV ect :,' (I nV|£{dog 2N)

fragment Was g.s@hat ed aRgnsd-oned &,{cbe f
and conpl et eloypi@quencgdentfiddng thgs aifg) 0 | Dy@ask@himdynal OEEdzm
Bi osysten]. S€rRsSEQ | D. NO. : 15 for nucleic|acid sequengce aad SEQ | 16

for dedu¢ed am no acid sequencge. The sequence of RUP1H cl ones |i sol ate:i

from hurman gﬁlﬁlﬁ‘m’ C DNAme?&hed i ttﬁStiéﬁ:e sequenmbpbt al| nedifrom database.
i . hRUPL16 -Seg \ 20 _1 Y 2004. The. Hisclosed human RUP

Nos 17 K
/ T —
16 was identvh‘PUga bclséﬁcq}géﬂgt hie ug%l%]fbp GeneBah%ﬁObHatabase i nfar maf'l on
Wi | e seaf chamigrithe |darabayes a cDblA%bone | W T oes€SS| on sNUNber ALI365106

was i dent kfd lencelfromchrombsone 131 The full
| engt h RUP §E@]sl cl onéﬁﬁg‘gﬁé usi ﬁ 9BP i mbr s: 1-272bp 7 8

5 -CT1 ICGATA{K@I&(L ATERIG0s0E (|SEQWME) " 57, S@desE, ©| Of 91 Ni Lji atjgon
codon), ! STGATCC-3' (SEFQ ID NO - K8: antidense, 3! of
stop codoh) THRURE3, (hanASREIEY al | misefSoRar i h(;‘nxﬁé%ldy cDNA“(CI ant elh) hs

tenpl ate. W—Wm%on eChy,pafgs USEd for the 14

anplificatian in a %001 _reactian by the )Ilnwina cycle with qtep 2 tp 4

repeat ed B5 YRR 94CALBIS48Y slecdiBE28bpacf orl B2 Eeconds;‘569C f ori®1s

seconds; V2GmwOPisl 11 NHLE36a06T 712C 208040y M UL E5a68Pp L Kb—7CR firagigent| was
isolated and clonediinto the pQRI1-TQPO vector (| nV|t ogen) and_conpletely

sequenced| ustigE Yhe T7A§%%1°’|9§§1ése kit 7{ORrs han) . e SEQ 18 NOJ: 1720 or

nucl ei ¢ aCTHRGEIEENTE ABOORSIHY 1D NP7 30481 OF  Uedigsgsl anf no ACid | Seguerice.
The sequepce of RUP!16 clones nmtched Mh four unordered segments_of

AL136106, | i MRER ng t AGF28He RUPLE LA i § cohdsed of 4 2’éxons{. 24

o

7

hRUP20 AL161458 163,511bp 1,011bp 75 26
hRUP21 AC026756 156,534bp 1,014bp 77 73
RRUP22 AC027026 151,811bp 993bp 29 30
hRUPZ3 AC007104 200,000bp 1,092bp 31 32
hRUP24 AL355388 190,538bp I,125bp 33 34
hRUP25 AC026331 145,183bp 1,097bp 35 36
BRUPZ6 AC023040 178,508bp 1,044bp 37 33
BRUPZ7 AC027643 158,700bp 1,0206p 39 30

2. Full Length Cloning

a. hRUPS (Seq. Id. Nos. 1 & 2)

The disclosed human RUP8 was identified based upon the use of EST database

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




J. hRUP17 (Seq. Id. Nos. 19 & 20) The disclosed human RUP17 was identified
based upon the use of GeneBank database information. Wile searclﬂn Aﬁﬁﬁ%
dat abase, a cDNA clone with Accession Nunber AC023078 was identified aS a
human genom ¢ sequence from chronmosonme 11. The full |ength RUP17 was

cl oned by P ' ' 80 - TTTCT T, ICTC- 3" .
(SEQ I D. NO g@éwggg"s" 65 1dSHi fed 3 er%‘)ﬁlen? W}ﬁcm%g BCR primers were
5' - CTGTCTGACA! ﬁ TC- 3" (SEQ I D NO.:60; antisense, 3" of stop

codon) and“ﬁm wathigmap sy thepsReadyisDaN 4 (Cladigelntas gramp ore

pol ynmerase m x Cl ontech) was used for the anplification in a 100ul

reacti on wi ¥H-EBFEAMBACATCATEATCGCCAGLCEAYSEQIR NOUI sersapndycl e with step 2
to 4 repeated 30 tines: 94C for | mn; 94C for 15 sec; 67C for 20 sec; 72C
for 1 mn ahdOBOATeETCIRAGTACTOOA T G-I, (SBQID Ol RCRtifenagyment was i sol at ed
from 1% agarose gel and cloned into the PpCRII-TOPO vector (Ilnvitrogen) and
conpl et el y BEBuens pdriomnedy using ABlan@pg DA phéymeraset (Cloieth; (Rarfufacturing

Bi osystem). See, SEQ ID.NQO :19 for nucleic acid sequence and SEQ ID. NQO. : 20
f or deducedingwidionaiild b6 Esl6MRELin Joul REURLDY(1BE biloWdng MRfes: 34 rdh The

di scl osed human RUP18 was identified based upon the ‘use of GeneBank

dat abase i ti,on. VWLl e .s chi e dat abase, cl on ith
Accessi on % er lﬁd?ﬁg\gif&%gﬁ){ %Féh??ﬁ EOJ %gnyh%’ﬁfc&gm E"%e%ﬂ\gﬂ%é from
chronosone 5. The full length RUP 18 was cl oned by PCR using priners:

5' - GGAACT CORIQBEIACK TR T8MES' (SEQ ID.NO.: 61; sense, 5 of the
initiation codon), 5'-GGAGGITGCGCCTTAGCGACAGATGACC-3' (SEQ ID. NO : 62;
antisense, 3' ofAsh-8kb PEXdErgment dvisunelated end mlaneDiitto (tRe @ORFATORS tenpl at e.
TaqPl us precision DNA polynerise (Stratagene) was used for the

anpl i fi cat i @viirogen) k0O Ukquensat g tict AR Big DMBEOr inikdie IED'(?.E\!VBlﬂﬁgﬁ&ﬁb.e with
step 2 to 4 repeated 35 tines: 95C for 5 mn; 95C for 30 sec; 65C for 30

sec; 72C f Qfee2 SBQUD N 17 26hel PhtafveThihindA adid3kRuBieR for 2TPRLis s har! @t ed
from 1% agarose gel and cloned into the PpCRII-TOPO vector (lnvitrogen) and

conpl etely @_tﬂg_ hb using the ABI Big Dye Termantor Kit (P.E
Bi osystem). See, SEQ ID.NO :21 for nucleic acid sequence and

b. hRUPY (Seq. Id. Nos. 3 & 4)

The disclosed human RUP9 was idennfied based upon the use of GeneBank
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:
S'-GAAGCTGTGAAGAGTGATGC-3" (SEQ.ID.NO.:43; sense),
5'-GTCAGCAATATTGATAAGCAGCAG-3’ (SEQ.ID.NQ.:44; antisense)
and human genomic DNA (Promega) as a template. Taq Plus Precision polymerase
(Stratagene) was used for the amplification in a 100l reaction with 5% DMSQO 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 fo_r 30 seconds; 72°C for 2 minutes; 72°C for 5 minutes.

A 1.3 Kb PCR fragment was isolated and cloned into the pCRI-TOPO vector

(Invitrogen) from 1% agarose gel and completely sequenced using the ABI Big Dye
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SEQ I D. NO.: 22 for deduced am no acid sequence. 1. hRUP19 (Seq. Id. Nos. 23
& 24) 32 1 4 MAY 2004 The disclosed human RUP19 was identified based upon
t he use of CGeneBank database information. Wile searching the ddtlaldé%%ﬂfna
CDNA clone with Accession Nunber AC026331 was identified as a human

genom ¢ sequence from chronosome 12. The full length RUP19 was cl oned by

PCR usi ng p#j or Doe Ct, 16y (SEQL.D NO: 63: :se , b
of initiatl poigs 8‘}1)@?t P S R R SR Mo e E"gg‘fel i 2 f

anti sense, containmn e s .C d nman genom Pro as
fenplat e TgBEIRe e SUPER Rt S SEROR AP R SRS E PR G BT The
anplification with 5% DVSO bX the following cycle with step 2 to 4

repeat ed 35pmriangeromis DNAmached withfthe segBencg@btained Gompdatdbessec: 72C for

| mn and 30 sec; and 72C for 5 mn. A 1.1kp PCR fragnent was isolated from
1% agar ose gel and «| bR&P10(Sey.IAcNopE® 6) TOPO vect or (I nvitrogen) and

conpl etely sequenced using the ABI Big Dye Termantor Kit (P.E

Bi osystem . See, TRE@skRs&OhuRan RUP 10UCAsCIdentafdddh BEE UBHE theald of TEQBKNO. : 24
for deduced am no acid sequence. m hRUP20 (Seq. Id. Nos. 25 & 26) The

di scl osed h@%&ﬂﬁﬁ%ﬁnm.i 4 J&ﬁ%@ﬁﬁg%ﬁp%gg@m%me \gﬁﬂ%@é&&o

dat abase i nfornmation. e searching a cDNA clone wt
Accession Nunber 58 s identified as _a human genqni c sequence from
hr onosore Mo ACKHPIA e B0 < e Be i TR ctRr SRS c eGP Ee

5' - TATCTGCAATTCTATTCTA 3" (SEQ.ID,.NO 65, sense, 5 of initiation
codon), 5 1%%@%&@&3%&%%1%%?%6; anti sense, 3' of
stop codon) and hunman genomn c DNA EPromaga) as tenpl ate. Advant age cDNA
pol yner ase Wi&XCATCHE/MEEH) TIREC HECHN ESE-NOL-¢usensy amdt h 5% DVSO by
the followng cycle with 33 1 4 MAC 2004 step 2 to 4 repeated 35 tines: 94C
for. | mn;593CTATGCLCECAEGCEIT COIGTIH I SEEQ PO 4opmtikenst)n and 30 sec; and
72C for 5 min. A 1.0 kp PCR fragnment was isolated from 1% agarose gel and
cl oned i nt candneumpCRIuke VOP® arathv iR eadn v DiNAo ({enhteaindasco phite] yAdegtegrced

using the ABI Big Dye .
cDNA polymerase (Clontech) was used for the amplification in a 50l 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
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 RUP1L0 is set forth in
SEQ.ID.NO.:5 and the putative amino acid sequence thereof is set forth in

SEQ.ID.NO.:6.

d. ERUP11 (Seq. Id. Nos. 7 & 8)
The disclosed human RUP1!1 was identified based upon the use of GenBank
database information. While searching the database, a cDNA clone with accession

number AC013396 was identified as a human genomic sequence from chromosome 2.
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Term antor Kit (P.E. Biosystem. See, SEQID.NO :25 for nucleic acid
sequence and SEQ ID.NO :26 for deduced am no acid sequence. n. hﬁg&éﬁ?
(Seq. 1d. Nos. 27 & 28) The disclosed hunan RUP21 was identified'b q.%on
the use of CGeneBank database information. Wile searching the database, a

CcDNA cl one wi j was identified as a human
genomi ¢ seqﬁ%%@éﬁgﬁﬁﬂﬁén%g@né{mﬁwgg%Ppmlc’ésngth RUP21 was cloned by

PCR usi ng pr.i - ol GEAGACAACCATGAATGAGCCAC -3' (SEQ I D.NO. : 67; sense)
5' - TATTTﬁ%%?@@ﬂ@AQ§GT€%G%ﬁ N@EQ@@;-Nfaﬁél;g@n@e) and human
genom ¢ DNA (Pronega) as tenplate. Taq Plus Precision pol ynerase

(Strat agen93"%AﬁgﬁﬁTﬁﬁﬁQQ%Té}ﬁpW@T@éﬁiﬁbfSEQlIDaNCDO@&Ianuiseﬂxeoi on with 5%
DMSO by the following cycle with step 2 to 4 repeated 30 tinmes: 94C for 1
mn; 94C f ondlBumat; gensBC LHVA2(Cloriesh)72C of templlatei N Paa@lu30 PtsiommNZ2C f or
5 mn. A1 014 bp PCR fragnent was isolated from 1% agarose gel and cl oned

into the pORitheriEPGtueend) hNVUEdd Ggethk aﬁjﬂwﬁm 8h &l ¥osleueRGEdyUgieng the
ABI Big Dye Teimantor Kit (P.E. Biosyste See, SEQ ID. NO : 27 1yor

nucl ei ¢ aci D). : f eqdue 1 N0 . acj nce.

0. hRUP22 (@éﬁgﬂgggaﬁo@@%eg%%g}? 4?%%“&%533%”%%&%@&%%@5%2% GHaPi 11 ed
based upon the use qof neBank _ dat abase information. Wiile searching the
dat abase, &°TB g,{%r EHTAS cEs sifon! -3 minutes; VY fpdaniuisseA WOFIR2B was
identified as a human genom c sequence from chronosone 11. The full length
RUP22 was diagmesdt tvasPGRated| argl shanedristo Be- pCRIOATORGT @G [TInMttobeATGAd G - 3'
(SEQ I D. NO. : 69; sense, containing initiation codon)

5' - CTGAT GAMGP RNCEEIIEhEBARGECH3  ABSER Die Nermifior 36t (IEENBRsydempPl T8EOP
codon) and hurman genom ¢ DNA (Pronega) as tenplate. TaqPl us Erem si on DNA

pol ymer ase nuéiSicl le@gidhke Wakhe 508 HulfanrBEpRFRIUE11G2ELH Qg%&h rgaction
with 5% DMBO by the “follow r?g cycl ea\llix,irt hpst ep 2 to 4t repg-la?gé' ?i'?}es:

94C, 1 mn . ?m% s . nnute 72C, 5

m nut es. A%%%’g%%%&é rag(r:rdgnt %%ﬁ%gf%{gggﬁﬁgﬁnl{ég%[g%?ghgel and cl oned
into the CRI | - TOPO r.o( 1 nvitroge nd conpl etely sequenced using the
ABl Big Dyg C? h\fﬁ%ﬁ (S(:-q.rid. &os.g £)10)a P y 9 9

The disclosed human RUP12 was identified based upon the use of GenBank
database. While searching the database, a ¢cDNA clone with accession number
AP000808 was identified to encode a new GPCR, having significant homology with rat
RTA and human mas] 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)
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 7min. A 1.0kb PCR fragment was isolated and cloned into the pCRII-TOPO

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




Term antor Kit (P.E. Biosystem. See, SEQID.NO :29 for nucleic acid
sequence and SEQ ID.NO :30 for deduced am no acid sequence. p. hRU E@l
(Seq. 1d. Nos. 31 & 32) The disclosed hunan RUP23 was identified ba A&é@(n
the use of CGeneBank database information. Wile searching the database,
CcDNA clone wth Accession Nunmber A0007104 was identified as a human

genoni ¢ seq@EcBidsysiem (veq BEPIENOLO Fhaudeit heill eaghitRHRRTVRS N A0eg: bY
PCR using priners: 5'-CCTGECGAGCCGCTAGCGCCATG 3" (SEQ ID. NO. : 71; sense, ATG

as the |n|t|dgddcga|mgg,l&[@3 Rened] GAGCCCTGCCAGGCCCTCAGT- 3" (SEQ | DNO. : 72,
anti sense, TCA as the stop codon) and human pl acenta Mar at hon- Ready cDNA

(G ontech) as tenplat nmerase (C ontech) was used for
the anplification |ﬁ Z'Rg'@dl\ll‘a(rgé‘gqﬁllg }z@?ﬁ@/fm lowing 35 1 4 MAY 2004 cycle

with step 2 to 4 repeagted, 35 tines: 95C for 30 sec; 95C for 15 sec; 66C for
20 sec; 72C for 1 ni Srfhsoiﬁe‘%g‘é‘ma&nat"?ﬂ:‘f’@r“%mﬂﬁﬁ based poghthRCmef phgment
was isolated and cloned into the pCRII-TOPO vector (lnvitrogen) and

conpl etel y SenBarcéapbast. nfhihecamBingBhg diytesgeraliNatione Kith acEesEion number

Bi osystem). See, SEQ ID.NO. :31 for nucleic acid sequence and SEQ I D. NO. : 32

for deducedCaniTad aas ieatfigiencencode ahRWPZRCRS@Eving digniiRsint Béniod¢wikhe
di scl osed human RUP25 was identified based upon the use of GeneBank

dat abase i nGpURBHdHGPRMIOR €1 AC e FhID &ngdﬂqam@%%%nea bg% i)

Accessi on Nunmber AC026331 was identifred as human genom c ségguence from

chronosone <.12¢ RIS PCR using priners:
5'- w%&i@c@%&%ﬁlﬁAg@A@EQ | D. &3@%9?)?@5%(3&1 of initiation codon),

o - ACATOCTCIALTA REICAGATIGIE 6 RERCHR.Naed i yBntd agitagy 3 of stop codon)

and human genonmic DNA (Pronega) as te vant age c pol ynmerase m X

(d ont ech) X}ﬁﬁhlﬂﬁﬁﬂ dnBhnid Bma@éméaﬁas téﬂis];lé’l% 4g «?{ Qs 4 ﬁlbgé:vf%'r‘pgr%eng

cycle with step2 0 4 repeated 35°tine mnute

mnutes. A SRy ETSATER ‘%‘%%ﬁ&”%%“r?aﬁ?@?%% 3l el 2R one
o the PRl TSPQEG £ e 699k 31 5 S v e
72°C for 7min. 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
(P.E. Biosystem) (see, SEQ.ID.NO.:11 for nucleic acid sequence and SEQ.ID.NQ.:12
for deduced amino acid sequence).
g. hRUPI14 (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
Number AL137118 was identified as a human genomic-sequence from chromosome
13. The full length RUP14 was cloned by PCR using primers:
5"-GCATGGAGAGAAAATTTATGTCCTTGCAACC-3' (SEQ.JD.NO.:53; sense)

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

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

(Stratagene) and 5% DMSO were used for the amplification by the following cycle




Term antor Kit (P.E. Biosystem. See, SEQID.NO :33 for nucleic acid
sequence and SEQ ID.NO :34 for deduced am no acid sequence. r. hRUPZLgMY
(Seq. 1d. Nos. 35 & 36) The disclosed hunan RUP2S was identified bad 6p@ﬂ4
t he use of CGeneBank dat abase information. \Wile searching the database, a

CONA f one bt 1ok eh e MA2008. NS ACOROTRL va | dent il od

a human genom ¢ ‘sequen onobsone

cl oned by P%#m ng.primers: 5 - GCTGGAGCATTCACTAGGCGAG 3' (SEQ I D. NO. : 75;
sense, 5' of thu?awraﬁ%aaofﬁ)for105nmA@ATCCTGGTTCTTGGTGACAATc;3

(SEQ ID.NO : 76; antisense, 3 of stop codon) and human genom c DNA

(Pronmega) as t euﬁplldt Bb PR dntmge widNAolpel \amardsed Mhes thd Ftpﬂtp@pb Wag,used
for the anplification with 5% DMSO by the following cycle wit step 2 to 4

repeat ed 3BndiweRsd) Mc&ﬁgleﬂelﬂ&q‘%ﬁwd%ﬁ f 0l AR ?ﬁ%@%ﬂsﬁé&iﬁm{f@kﬁ?%

seconds 72C for 1 mnute 30 seconds and 2C for tes

f ragnent f %A cI oned int CRI| - TOPO
vect or (I\rll\@?)tsyogez) %%e éﬁg‘ﬁ_‘)ffbé F{/?%eq%geﬁ% Rt LhTe e ﬁﬂd%é Eﬁ)«%}é for
Termantorﬁ? % : sterr% Eg Q I D._NO. : 35for nucl eic acid
sequence afifue 6“?’19 %”efnﬁ &E%J&H%P%L&’dﬂopl@@q%@! from hRoUR26
(Seq. 1d. Nos. 37.& 38) The di scl osed human RUP26 was identified based upon
the use of BXBOHEBRMNA mpighed 25t thnseqnense obinedifidmedatamse hi ng t he dat abase, a
cDNA clone with Accession Nunber AC023040 was identified as a human

genom ¢ sequence flomRIMPENSeqrtd. Nas. 1318 16ul | | engt h RUP26 was cl oned by
RT- PCR usi ng RUP26 specific prinmers: 5'-AGCCATCCCTGCCAGGAAGCATGG 3!

(SEQ I D. NO. : 77; Thediselosed v RREP 1isnvis idkhtfled $26@0on the use of GeneBank
5' - CCAGACTGIGGACTCAAGAACTCTAGG 3" (SEQ I D. NO. : 78 antisense, containing

stop codonjatataRél ik¥eaRRi AR N YGRS MR ALNRE dat éﬁo S8 ¢ d&oR AR%%C'S? on

tenpl ate. Advantage cDNA pol ynmerase m X was use

lificat O by the foll.ow cle with
Step 2 to 4 &?eéﬂa?eﬁggéﬂ PR 5 ﬁ\?ﬂmD%?P%m?’c sdieres, B Sl 6sc
for 30 Secﬁjﬂ E % te and 72C for 5 mnutes. 37 1 4 MAY 2004
?5 Was cloned yrﬂ(ﬂy using primers:

5’-GCTGTTGCCATGACGTCCACCTGCAC-3' (SEQ.ID.NO.:55; sense)

5-GGACAGTTCAAGGTTTGCCTTAGAAC-3" (SEQ.ID.NQ.:56; antisense)

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°C for 2 minutes and 72°C for 7 minutes.

A 1.5 Kb PCR fragment was isolated and cloned into the pCRII-TOPQ vector
(Invitrogen) and completely sequenced using the ABI Big Dye Temminator kit (P.E.
Biosystem). See, SEQ.ID.NO.:15 for nucleic acid sequence and SEQ.ID.NO.:16 for
deduced amino acid sequence. The sequence of RUPLS clones isolated from human

genomic DNA matched with the sequence obtained from database.

i. BRUPI6 (Seq. Id. Nos. 17 & 18)




A 1.1kb PCR fragment was isolated from 1% agarose gel and cloned into the
pCRI | - TOPO vector (Invitrogen) and conpletely sequenced using the ABlI Bi
Dye Termiantor Kit (P.E. Biosystem). See, SEQ ID.NO :37 for nucl bﬁcMMi(?ﬂlg
sequence and SEQ ID.NO :38 for deduced am no acid sequence. t. hRUP27
(Seq. 1d. Nos. 39 & 40) The discl osed human RUP27 was identified based upon
the use of GeneBah® digrdessddsananiidP Haweoideniid sasse apahilegst hé GhatRidse, a
cDNA cl one with Accession Nunber AC027643 was identified as a human

genom ¢ sequetbesef informmticamoFhiie seatchinglthe datbhsd, anaia RURZ/witRSA GLangd by
PCR usi ng RUP27 specific primers: 5'-AGICCACGAACAATGAATCCATTTCATG 3’
(SEQ I D. NO. 7g 8% i;R iQiti atj-o,

5 - ATCATGTCT A AT Ot ek i g e R B BREe Buenes from. chggmogogys
codon) and.the,h a ain r at hgn- Ready cDNA (C ontech) as

tenpl at e. A&%aﬁpﬁgﬁw%ﬁ@%g—g%ﬁﬁ 815616%3(9?&‘8}{{8@&9‘”\7@5 used for the
anplificatigon_ in a 50l reaction with 5% DVSO b\7/ the following cycle with
step 2 to 4°repbitedTASTOLRESTAGUETESr (SEQHPANR-S7; seo G obnititiongedamds: 58C
for 20 seconds 72C for 1 mnute 30 seconds and 72C for 5 mnutes. A 1.1 kb
PCR fr agnent -WA4GTSbP&HIEN 44 Hy GAE HghFesa' (SER [BMD. ¢Biontsinient of $térecodon)

pCRI | - TOPO vector (Invitrogen) and conpletely sequenced using the ABlI Big
Dye Termi aAtbhugp sioietgd migiclssMeradey-RegdecDERGAIatpd) 28 Enipdate.n Adhaitageaci d
sequence and SEQ ID.NO :36 for deduced am no acid sequence. The sequence
of RUP27 cDbBNApagmeiasseo(@oattchy win insddor the amplifiesiod dh ar stunedcetich BRiHeh with
five unordered segnents of AC027643, indicating that the RUP27 c i's

conposed of foﬁlo%;%%gzl@%é‘lst t@QQéR/eﬁe&a%' Emés: Pﬁﬁwﬁﬁﬂ%@@% 94°C. for

NON- ENDOGENQUS, Tl TUTI VELY ACTI'VATED GPCRS Those n the art are
credited with the L LI to selggt .t echni ques.fo tation of a nucleic
aci d sequent&onGy égﬁ]k"éégﬁ‘é@&aﬁﬁeé %ﬁﬁaﬁaﬁé@gai i(-f fofg]émfll'h‘es-cr eate

non- endogenous versions of several of the human GPCRs discl osed above. The
mut ati ons di scl odel] Bet BRaFeemms aa@s inpltedaandadionsdi intenthe pCRIABEPOacdstorher eby
the 16th amno acid (located in the IC3 region of the GPCR) from a
conserved pfloVitrogef)ornd ecompn@bgsgoersed asingahy 8171 sequanabs kit t{Amsham}.hge€f or e)
residue (located in the TM6 region of the GPCP, near the TM5/1C3
interface) SBQUILEOLY] fRIRtRIANY sdqerd aad S .NO.:18 for deduced amino acid

sequence. The sequence of RUP16 clones matched with four unordered segments of

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 mformation. While searching the database, 2 cDNA clone with Accession
Number AC023078 was identified as a human genomic sequence from chromosome

11. The full length RUP17 was cloned by PCR using primers:
ST-TTTCTGAGCATGGATCCAACCATCTC-3’ (SEQ.[D.NO.:SQ; sense, containmg initiation
codon)

5'-CTGTCTGACAGGGCAGAGGCTCTTC-3’ (SEQ.ID.NO.:60; antisense, 3’ of stop codon)

and human genomic DNA (Promega) as template. Advantage cDNA polymerase mix

(Clontech) was used for the amplification in a 100ul reaction with 5% DMSO by the
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hi stidine, arginine or lysine am no acid residue, nost preferably to a

| ysi ne am no gci d resi dﬁe. 1. Transforner Site-Directed T "MitagenesMay 004
Preparation of non-endogenous human GPCRs may be acconplished on human
GPCRs using Transforner Site-DirectedTm Mitagenesis Kit (C ontech)
according to the manufacturer instructions. Two nutagenesis priners are
utilized, nESO¥IRSEEIapItystep 2 Iy 4 repeatol BAGEResI4s oot geringd4e0tibees ddaat
creates the lysine nutation, and a selection marker oligonucleotide. For

i ; ' t s .nto the human GPCR i s
conveni enceg7Rr 20dan 70t ik i) ORintafd @%fé@%&%’ﬁ%&%&ﬁgmm

al so noted, in standard form (Table ceptor ldentifierCodon

Miut at i on | LRUPSV274K. k 249K hRUPI K hLRUP 11M294K hRUP12F220K
hLR LT16A- 238K 35‘ %l?p%ﬁ? GEIEEWRUM*?%Q ORUj B 2postech RUP Clpadd g the2 48 A

hRUP20K248H K248R hRUP21R240K hRUP22Y222K hRUP24A245K hRUP251230K
hRUP26V285 Wﬁ@@ﬁ@m&toz (Ingifrageni Aek Tmslietely: Biquended dEMgMicagBN &5 Dye
Preparati on of non-endogenous human GPCRs can al so be acconplished by

usi ng Qui kCramgeiret Kitt(B-FDBiexysedifM vt SHOMBNG.: 1§ for (SEkAL A4 MeneAGCAIAI NY
He SEQ.ID.NO.:20 for deduced amino acid sequence.
k. bRUP18 (Seq. Id. Nos. 21 & 22)
The disclosed human RUP18 was identified based upon the use of GeneBank
database information. While searching the database, a cDNA clone with Accession
Number AC008547 was identified as a human genomic sequence from chromosome

5. The full length RUP18 was cloned by PCR using primers:

5'-GGAACTCGTATAGACCCAGCGTCGCTCC-3’ (SEQID.NO.:61; sense, 5° of the
initiation codon),
5’-GGAGGTTGCGCCTTAGCGACAGATGACC-3’ (SEQ.ID.NO.:62; antisense, 3’ of stop

codon)

and human genomic DNA (Promega) as template. TaqPlus 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 5 min.

A 1.3kb PCR fragment was isolated from 1% agarose gel and cloned into the
pCRII-TOPO vector (Invitrogen) 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.

I hRUP19 (Seq. Id. Nos. 23 & 24)
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manuf acturer's instructions). Endogenous GPCR is preferably used as a
tenplate and two nutagenesis priners utilized, as well as, nost LAY 2004
preferably, a |ysine nmutagenesis oligonucleotide and a selection‘M%Mﬁég

ol i gonucl eotide (included in kit). For convenience, the codon nutation

I ncorporated into the novel human GPCR and the respective oligonucleotides

are noted, in stdhdaistldsed hfdaRleP18)washABLE R thiseBup@f thekabk oRpé3gse) |
Cycl e Conditions Receptor Codon (SEQ TD,NO.) nutation 51-3' orientation Mn

"), Sec (" tihfol aty Iy | Se ; .| . cles 2-4
emeatod 6B o bl M AR IO Flome R Rk 5"
AGGTGGTCCTC&T Tgmr 30" {81)(82)56C for 30" 72 for 11' 40"
72 for 5 h t&%ﬁ[ EhETA Benc§iTom chIQIRpOIKT CATC

(85) CTTTGCCTTCCTG, (86) 98 for 30" 55C for 30" 72 for 11 ' 40" 72 for 5 40 1
4 MAY 1004 hRUPESbigreth AERIOma-Cclopedby AR CAGE PTIGETAOS for 2' AAAGTGATCTTC

(89) GCTTTGCACTGG (90)98 for 30" 55C for 30" 72 for 11' 40" 72 for 5'
5’-CTGCACCCGGACACTTGCTCTG-3’ (SEQ.ID.NO.:63; sense, 5’ of mnitiation codon),

S-GTCTGCTTGTICAGTGCCACTCAAC-3 (SEQ.ID.NO.:M; antisense, containing the stop
codon)

and human genomic DNA (Promega) as template. TaqPlus Precision DNA
polymerase (Stratagene) was used for the amplification with 5% DMSO by the
following cycle with step 2 to 4 repeated 35 times: 94°C for 1 min; 94°C for 15 sec;
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 into the
pCRI-TOPO vector (Invitrogen) and completely sequenced using the ABI Big Dye
Termiantor Kit (P.E. Biosystem). See, SEQ.ID.NO.:23 for nucleic acid sequence and
SEQ.ID.NO.:24 for deduced amino Iac:id sequence.

m. hBRUP20 (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
1. The full length RUP20 was cloned by PCR using primers:

5-TATCTGCAATTCTATTCTAGCTCCTG-3" (SEQ.ID.NQ.: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 cDNA polymerase mix

(Clonetech) was used for the amplification with 5% DMSO by the following cycle with
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hRUP23W275KGCCGCCACCGCGCCAAGCCAATCTTCCTCTTEO8 for 2' GAGGAAGATTGEC

(93) GCECGGTEECEEC98 for 30" (94)56C for 30" 72 for 11 ' 40" 72 for 5 The
non- endogenous human GPCRs were then sequenced and the derived and 14 MAf 2004
verified nucleic acid and am no acid sequences are listed in the
acconpanyin "Sequence Listing" appendix to this patent docunent, as
summar i zed S99 Zrigtt Eprateddd smes THBSICHOF] Mom 9BAQ dayreloses; dd06Hor Musek gi22CACi d
Sequence ListingAm no Acid Sequence G-FCRLi sting hRUP 13S

EQ | D. NO. : 83SERih Bad\id 584 aaRRCIBSEQ, D. NO_: 87SEQ I D. NO. : 88 hRUP 15SEQ I D,
NO. : 91SEQ | D. NO. 92 hRUP23SEQ | D. NO. : 95SEQ I D. NO. : 96 Exanpl e 3 RECEPTOR

EXPRESSI ON Al t ho jety of cells are avajlable to the art for the
expr essi on of p‘?g:beleﬂ\gﬁ# ?yaége%\g?s ‘ﬁ‘?‘@%%”@?ﬁ%ﬁ%&”ﬁﬁrﬁ%ﬂ%ﬁ%@ |ngo He
utilized. The primary reason for this is predicated upon practicalities,
i.e., utili -JiPFse vegtop (Invifrogen) end ramplefelyt sequensep rusawgi thn ABI BiGPGR,
whi | e possible, introduces into the protocol a non-mammalian cell which

may not (i rikemdhntarriit fe.Ec Besysemyedfise, SEQES NS fonchadie doltesdy@efrt k-
coupling, genetic-mechanismand secretary pathways that have evol ved for

manmal i an %&%mo.:zfﬁf}yﬁdcdw@ﬁj%o%@ih%éﬁﬁﬂcé. n non-mammal i an cells, while of
41 1 4 MAY 2004 potential use, are not as preferred as that obtained from

manmal i an cel | s. t | | eld s, -7, 293 and 293T cells are
o JICVEPF ISR, ST E 28

particularly preferr _ specific mammalian cell utilized can
Transt ect  on on ey SR dyert B EE atiibed otdcmpn dieigia oAree Rkt ed
out. On day two, . . ) .
database information. While searching the database, a ¢cDNA clone with Accession
Number AC026756 was identified as a human genomié sequence from chromosome
13. The full length RUP21 was cloned by PCR using primers:
5'- GGAGACAACCATGAATGAGCCAC -3" (SEQ.ID.NO.:67; sensc)
5'-TATTTCAAGGGTTGTTIGAGTAAC -3’ (SEQ.ID.NO.:68; antisense)
and human genomic DNA (Promega) as template. Taq Plus Precision polymerase
(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
pCRI-TOPO vector (Invitrogen) and completely sequenced using the ABI Big Dye
Termiantor Kit (P.E. Biosystem). See, SEQ.ID.NO.:27 for nucleic acid sequence 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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two reaction tubes were prepared (the proportions to follow for each tube
are per plate): tube A was prepared by mxing 4[err]g DNA (e.g. %
vector, pCW vector with receptor cDNA etc.) in 0.5 n serum free 2004
(G bco BRL); tube B was prepared by mixing 24l |ipofectan ne (G bco BRL)

in 0.5m serumfree DVMEM Tubes A and B were adm xed by inversions

(several tilmsber fAc!IOZG%@wbyﬂemﬁbatas @mnmanrgmamﬁcemqeéraietﬁcﬁn ch@ma3@nrbm n.
The admi xture is referred to as the "transfection mxture Pl ated 293

cell's vere yashgdam fhod B0 fat LigwerhPyCRAG &£f 5 M serumfree DVEM

1 mM of the transfection m xture were "added tg he cells, followed by

acpi ration, °1¢ ‘f‘l“ LG oRAET oA SRS L S g oo B

Serum Cel |l % ubat ed at 37C/5% CO2. After 48hr incubation, cells
were har vestP8g" d)du vilized for anal ysis. b. Stable Cell Lines: Gs Fusion
Protein App a_l5cm.tissue culture
pl ate. émﬁ%%ﬁ%%@%f%fﬁ géﬁ#gt{ﬁ%% SANSELF (?eﬂf SPet al

bovi ne ser umda one percent sodium pyruvate, L-glutamne, and
anti - bi oti c¥*°¥Pwenty-four hours following plating of 293 cells to -80%

confluency, the cells are_transfected using 12g of DNA. The 12}rg of DNA
i s combi nedanif RUBDEENOBHC PiNfotTremaen) qe tapriatomil a@EIUDRzEcmqpé}N@pe di um
Wi t hout serum The mediumis aspirated fromthe plates and the cells are

washed once(Stiatdgene)divasmsed fdrabe amphiivatioN e a DR reaquioh erathai?ic ABYISENTy 2 1 4
MAY 2004 nedium -mxture is added to the plate along with Md- of nedium

W t hout ser fyllowidgodycdsMinith siep@uiidad icpeated 36 in@deg0e%s 1Galimitey 941@)r15f @egndso five
hours, the nmediumis aspirated and 25mlL of nedi um containing serumis

added. Twen{yecf Olkeddniy o601 kaWinle 72b¢ aNgifiedsi on, the nediumis aspirated
again, and Tresh mediumw th serumis added. Forty ei ght hours follow ng

{ranstotl on, (R SRR Tagafhr QbR FRINNGD e PRILTAS I0RE
cont ai ni ng PLRLOR Yeg&‘?ifi@m%%'aﬁéﬁ d $Rien Rl S S i @%%ﬁébedp%ﬁ'r'fo
five days as selection_occurs. ing _selection, cells are grown to create

stabl e poolEeﬂ%@tgfpﬁtt(PfForBlgﬁyéW cieé’n%ﬁ 1RdY@¢4q fr nuglgis asidesequanse apd FOR

DETERM NATI ON OF CONSTI TUTI VE ACTI VI TY
SEQ.ID.NO.:30 for deduced amino acid sequence.

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 clonéd by'PCR using primers:
5’-CCTGGCGAGCCGCTAGCGCCATG-3" (SEQ.ID.NO.:71; sense, ATG as the nitiation
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

polymerase (Clontech) was used for the amplification int a 50ul reaction by the following
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OF NON- ENDOGENOUS GPCRS A variety of approaches are available for
assessnent of constitutive activity of the non-endogenous human GPCR%| ‘Eﬁ}ﬁ
following are illustrative; those of ordinary skill in the art ar el 4 MAY
credited with the ability to determ ne those techniques that are

preferenti figial for e.needs. of the artisan. 1. Menbrane Binding
Assays: [32‘%0@%3@&3%25?} Wgﬁteégtnﬁlreﬁt i'{l &-f%i%eédg’sr edeptvres §61GIar28 acti ve
state, either as a result of |igand binding or constitutive activation,

t he recept ofecc®ipl fes! mon and2Geot aidiy28@ dor Sshinul at es t he rel ease of GDP and
subsequent binding of GIP to the G protein. The al pha subunit of the G

pr ot ei n-recept or ACQORbEPCRGhEmES waGEFaRE AR t%'% GIP to
GDP, at which point the rece%tnor normally 1Is legg%téaﬁg. ﬁ??lq &’F‘zﬁ?fm y

activated r j e GIR. The non-hydrql yzabl e
GTP anal og@&?g%%%%%g%Ph@géﬁcl%gaﬁ{éﬁ%%zr\%(ﬁngt%d%ﬁé’-?t Eé’f’e eéﬂ“%%%‘“b& ing of
[ 355] GTPyS 4.0 nenbrane Si constitutively activated receptors. The
advant age 0#10%?@4%6} 3%@@0&%@%3‘]"@%@%@%% apg FRQIMMNO. 32 for
constitutive activation is that: (a) it is generically applicable to all G
pr ot ei n- coufsABerdABERYAGH S88quensE- it is proxi mal at the menbrane surface
making it less likely to pick-up nol ecul es which affect the intracellular

cascade. The assayquthiRUP26(SeheldabNosi33y&3H) G protein coupl ed receptors to
stinmulate [35S] GIPyS binding to nmenbranes expressing the rel evant

receptors. The dRajisdléstd huiRAETPIEwabicHESEH babel 'ﬁﬁoxgitl{ee&ste 319§l deankat | on

nmet hod to screen candi date conpounds to known, orphan and constitutively

act i vat ed @a%eﬁee{n?ﬁrﬁﬁﬁeh.e%i?&?&%}@Fﬁ%thm%tﬁﬁée% éﬁNAgﬁ&% iw‘i‘rthaﬂg has

application to drug di scovery at a prot e n?coupl ed T eceptor&SeSTRa

35S] GTPyS j ted.i.n, 2 HEPES and betweep | and about 20mM
barn (1 I SR X86ds3F WS kel 2 o Mph R ceno BT sciibhon Bom SomearTRBugH

20mM i s preferte H7. 4 inding buffer_with between about 0.3 and about
1.2 nM [332] I?CPH?%R%WF& Hecgéy g@ﬁd@?’@c?‘?‘%ﬁ’r&opti m zation of

results, alfhough 1.2 is referred) and 12.5 to 75 pg nenbrane protein
(o6 ' 503 CRa i TR A MR DR a: sroet B mnenbdonn b

adj usted fqr mzation) and 10 M GDP (this amount can be changed for
opt i ni zat | ﬁf‘%&i‘%ﬁﬁ%&ﬁ&eﬁﬁ%‘dﬁé@iﬂﬁm%wﬁ’|ofstom¢mlpsharr) ver e
t hen added ag% t he m xtur e%‘kn(ﬁubat ed for another 30 m nutes at room

t enper at ur 879 PHEAR gRRAIUGLINA (Reyncgah ey tempiptsl Advamiess SDNAfplymBerssamtes at

room tenperature and then counted in a scintillation counter.
(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 mto the
pCRI-TOPO vector (Invitrogen) and completely sequenced using the ABI Big Dye
Terrmantor Kit (P.E. Biosystem). See, SEQID.NO.:33 for nucleic acid sequence and
SEQ.ID.NO.:34 for deduced amino acid sequence.

r. hRUP2S (Seq. Id. Nos. 35 & 36)
The disclosed human RUP25 was identified based upon the use of GeneBank

database information. While searching the database, a cDNA clone with Accession
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2. Adenylyl Cyclase A Flash Pl ateTM Adenylyl Cyclase kit (New Engl and

Nucl ear; Cat. No. SMP004A) designed for cell-based assays can be nnjif“gp
for use with crude plasnma nenbranes. The Flash Plate wells can cont i@l 2004
scintillant coating which also contains a specific antibody recogni zi ng
CAMP. The cAMP generated in the wells can be quantitated by a direct

conpet i t i onNzovbeh ARHIZAYP lovay wighivBest 2sve heP geransiersegeench dragi\r ofdostmg VAY
2004 anti body. The follow ng serves as a brief protocol for the measurenent
of changes in TRAMP leaMe RUPIS widalenedlyl TR hisihg exfiedss the receptors.
Transfected cells were harvested approxi mately twenty four hours after

transi ent 5L EEpGHERAGCARTCNEFABGCS ACRS ’355?.&11N®§P§ ;saked fidiiabdcghorcar ded.
10m of PBS is gently added to each dish of cells followed by careful

aspi ration. sum‘}A?éc@béﬁcﬁﬁbéTGﬁ&ﬁﬁ@Ghaf] ERNIDNG LR arftiths 3 FlorQfop BRBnpr © added

to each plate. Cells were pipeted off the plate and the cell suspension

was col I ect ggh {050 ngm%%élmx%' eﬁ?rhtsrtérﬁ gg. LARRNnEEL ﬁ]gﬁ@%ﬂggﬁxet s

centrifuged at roonTtenperature at~1, 100 rpmfor 5 n.

carefully rgssuspended into.an appropriate .y f PBS,(about 3m /plate).
The cells @P‘éte?ﬁé*ﬁ“éﬁ?ﬁ;fOéa&uﬁPﬁ@CS ‘%‘ﬁ’%ﬁ%@h@ % ntge g’&%iwf‘ﬁl%c i Hﬁ% was
added to give the appropriate nunper of cells (with a final volume of
about 50 [/steR R)to Wt@ip 3hdmess S4r{e fomet BERYtE P BLIHPRAS cewnEni ¥ hglo1 28 of
tracer [1251 CAMP (50 ICE) to 11 nil Detection Buffer) was prepared and

mai nt ai ned $epomiscPaPd fsrdaniniite B0tsheondsramd iT23C tforr emirsitésnst r uct i ons. Assay

Buf fer was prepared fresh for screening and contained 501 of Stimulation

Buffer, 3ul of t@asteproRUREich? Wi fidonddd REGA, 2pREE BELN Bdi déhedainth B2} 11
cells, Assay Buffer was stored on ice until utilized. The assay was

initiated Ot ; IgAyﬁ &ﬁﬁﬂ aprihat
f ol | owed bi’fycﬁﬁ?rf‘?f."’én%g‘f‘“ BricReatl SIniIeler Bohhc REARIBEUBIIBIE Dye

Lt TS o V9044 38

conmpounds) was a usi'ng a prn too

di spensi ng ] n olption, with a final assay concentration of
12M t est cd%%@3h&&§g§£%ﬁ%Vﬁfﬁﬂﬁwn3§?§§avﬁpﬁﬁn. The cells were then added
to the wells and incubated for 60 _nun _at roomtenperature. 100l of

Det ection M x cont & nbRYFEP £388 1¢ As- 3% 3Bhen added to the wells. Plates

were then incubated additional 2 hours followed by counting in a \Wallac
M cr oBet a sci nt i Thedisolasegishuman RUP26 was identified based upon the use of GeneBank

database information. While searching the database, a ¢DNA 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’ (SEQID.NO.:77; sense, containing initiation
codon)

5’-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 100p] reaction with 5%
DMSO by the following cycle with step 2 to 4 repeated 35 times: 94°C for 5 minute;

95°C for 30 seconds; 65°C for 30 seconds 72°C for 2 minute and 72°C for 5 minutes.
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1 4 MAY 2004 counter. Values of cAMP/well were then extrapolated froma
standard cAWMP curve which was contained within each assay plate. 3.

Cel | -Based cAWMP for G Coupled Target GPCRs TSHR is a Gs coupl ed GPGR, MBI
causes the accumrul ati on of cAMP upon activation. TSHR will be

constitutively agti nut ati ng. am no. aci.d resi due 623 (i.e.,

changi ng an al an??]yg%z%ag\éa%e‘inw?ss’a&é@&%“rlé%?%ﬂi@ﬁ)e. geh agyl clangglintg the
receptor is _expected to inhibit adenylyl cyclase, and, therefore, decrease
the level ofC POr vrstret (LoAtrogem end sampleidte sepsosshesing dic eMYBigeDet S

chal l enging. An effective technique for neasuring the decrease in

product i on” BérmuANer Két @E.i Bidsysatni)onSeef SEQDSNOLST fokemarhd Y&k Lhente dnf
coupl ed receptor can be acconplished by co-transfecting, nost preferably,

non- endogengBg.IDa0ns3s foidbdiRky amfild At @FudhsbR ( TSHR- A6231) (or an
endogenous, constitutively active Gs coupled receptor) as a "signal

enhancer” with a G i t t o..establish a baseline | evel of
t. hR é&%{ﬁ&l\f L39°& 40)
n

cAMP. Upon creating a non- genous~versi‘on of the G coupled receptor,
this non-endogenglgsd.vel'rqsiqon of #Prrﬁ) targgt CPCR is then co-transfected with
the signal enhanl® 9S&GEEG puman RGPS peas ddentifiedibesed upan the use of GepeBank
screening. W will| utilize such approach to effectively generate a signal
when a cAvPIakghass mferpation. Whils sspphipadhe dataasef e chiV A cisedwitin Adeessitior ect
identification of candidate conpounds against G coupled receptors. It is
not ed that Nember 027431 was ideRRd sshe humhn $eappicofqlierce fusathréRodomieer Se
agoni st of the target GPCR will increase the cAMP signal and an agoni st

will decreae Tﬁea"un%@mmth.w@u@iﬁnb@m@Ra&gmw PBE 2 PBinksl! s/ wel |
will be plated out. On day two, two reaction tubes will be prepared (the

propor t i onss' G O ACUAACRATEAN TCERE TRER TRES (BEGHSNO,:78: YBEe Aotk g P€

prepared by nixing 2g DNA"of each receptor transfected info e “mamal i an
cells, for atinabd@), 4pg DNA (e.g., pCW vector, pCW vector with nutated
THSR (TSHR- A6231); TSHR-A623l and GPCR etc.) in 1.2nml serumfree 46 1 4 NAY

2004 DVEM (5rmjmercﬁmijﬁ@mmmmc-@osmm.%o\,/\irltikenpe?3p£f%?ﬂrc§<$mgy
m xi ng 1201 lipofectamne (G bco BRL) in 1.2nl serumfree DVE ubes A

and B wil | ahbef Han acl b Mt oRARLg| A (QGHERRL iLhARE) AdlalbagsivRy

i ncubat flon at room t enper at ure for 30-45mn. The adnm xture is _

Fol | owed by DA E o ofC et 2 BhE ordHE ek Grighin 5r Uiy AERHPB et on

LB UCIL lﬂMEBebny 191% fgﬂéjg]%gtc?rclteh\a%thcsetg i’to ]lloljc;ljga\é\gidﬁb%{lmieschg‘% ifo?'nl In(i)r{uté hrs
94°C for 10 seconds; 58°C for 20 seconds 72°C for 1 minute 30 seconds and 72°C for S
minutes.

A 1L.1kb PCR fragment was isolated from 1% agarose gel and cloned into the

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




at 37C/ 5% C02. The transfection m xture wll then be renoved by aspiration,
followed by the addition of 25ml of DVEM 10% Fetal Bovine Serum Cells

will then be incubated at 37C/ 5% CO2. After 24hr incubation, cells WwIMAY 7004
then be harvested and wutilized for analysis. A Flash Plate[err] Adenylyl
Cycl ase kit (New Engl and Nucl ear; Cat. No. SMPO04A) is designed for

cel |l -based &ss ¢ 2however, can be nodified for use wwth crude plasna

menbr anes depep hmoﬂ%ﬁﬁéﬂfﬁ%@iwéﬁ(ﬁ)lﬁ iy B8R TBs diagh Plate

_ _ S a
wells will contain a scintillant coating Ich al'so contains a specific

anti body recognigzi G .. khe cANMP gener at in the wells cgn.be
quantitated by aﬁ?g‘%%}‘tlﬁé\@&r?p-hgtl iaf)enclggﬁw{o‘(mgﬂhﬁ HB’?IW é‘?jis?}ﬁctfttl:aﬁ”%ﬁ/lfofracer
to the cAlvIP antibody. The follow ng serves as a brief protocol for the
measur enent THAORANGR NUCKIC ARIS T5UETS | Rresqitesl belowl pee epmapacigpubibized e
receptors Transfected cells will be harvested approxi mately twenty four
hours aft er crepteani-endogeneussyasiphon! shedilacfnhiel mbearc &PETRH Higclasqd statved of f
and di scarded. 10m of PBS wll be gently added to each dish of cells

fol l oned byThaneftationasiciased dalowlae ekedSiydiven slgbtitheéiis 3psioadt WRefRby iy and
3nl of PBS wll be added to each plate. Cells wll be pipeted off the
plate and the* ameld achIpBEsSd Q{REWICB 8o 8F e GRER) BEM Acordived BRYIGE!(

centri fugef tube. Cel > en be cen]t rifuged a]'E Ir?)om t enpef at greofat
1, 100 i : i . - i
an ?ppiﬁz’r ib & gisﬁ%%ﬁg%?°f%éé‘a§a%§h%ﬁﬁvmf Q’e%ﬁg%géﬁﬁaﬁ%@"%%ﬁ? é?l.pﬁ?hﬁfj%éegfi
. . A PBS |
0i ve the ap FESTHTTALE TR tohe dRPACT TGFACE) FiRurteoP IRty appdenne,

501/ well). cAWP standards and Detection Buffer (conprising | jG _ of tracer
[t251 CAMP PisB@ing)argigineorysipp@ing; asi meeifng moshpreferplly de e pysirsaraing acid

mai ntai ned in accordance with the manufacturer's instructions. Assay
Buf f er shoutedidwe prepared fresh for screening and contained 501 of
Stimulation Buffer, 3ul of test conmpound (12uM final assay concentration)
and 50i cells, Assdy BuhdsdormarSibeDéeced ™ Mutagenesiti| utilized. The assay
can be initiated by addition of 50l of cAMP standards to appropriate wells

fol l owed by addpiepematien oﬁﬂan-e&doga&%s hmée IGPERE rhdy B eeddiplisiRdWbh Miman
Stimulation Buffer will be added to all wells. Selected compounds (e.g.,

TSH wi Il bgpeddeding orrARRSARE SAL-Didelelrs MublBosR 1Bk 1%9@&8%@9&9#n 1@the

di spensing 3l of conpound solution, with a final assay concentrdtion of

12Mtest coppauath AP dndeAhiodst #vo3R3AYentOl Yiinerd B G61JeS, Wold RSy &
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):

TABLE D
Receptor Identifier Codon Mutation
hBRUPS V274K
hRUP9 T249K
hRUP10 R232K
hRUP11 M294K
hRUPI12 F220K
aRUP16 AZ38K




be added to the wells and incubated for 60 mn at roomtenperature. |001 of
Detection Mx containing tracer cAMP will then be added to the wells.

Pl ates were then incubated additional 2 hours followed by counti niy4iMaYa004
Wallac McroBeta scintillation counter. Values of cAMP/well will then be
extrapol ated from a[standar qReAVF cUT Ve Wi CiT s ypggntained—wi t hin each
assay plate. 4. Reporter-Based Assays a.| CRE-LUC Reporter Assgay

(Gs-associ ated recept ors) 28BURAY 203T cplls are 3P4 ed-out dn 96 wel |
plates at a density [of 2 X LR{pe§H TS per—wett—angpypere—t+rangf ect ed using
Li pof ectam ne Reagent (BRL) the follow ng day according to ranufacturer
instructions. A DNAflipid ntRUER® is prepared fokZech 6- welll transfection
as follows: 260ng off plasnmd DNA in 100l | of DVEMKXigdte gently{ m xed with 2l

of lipid in 100i of QNEM_(_@ 260ng of plasnmi d DMA*Ponsi sted|of 48 1 4 MAY
2004 200ng of a 8xCRE-Luc rBRYFEEr plasnj d, 50ngR&FPKpCW compri si ng

endogenous receptoerﬁoﬁWﬁeﬂﬂ, and 1 Ong of
a GPRS expression plasmd (GPRS jn_pc 3 (lnvitrogen)). The 8XCRE-Luc
reporter plasnmd was pr epa@%HP%f% follows: vectorA2BRI F-(i-gal was obtained
by cloning the rat sOmMETOSURGEzE Pronoter—(=7i~+hppat—BgtyYHindl 11 site in
the pp gal-Basic Ve¢tor (Clontech). Eight (8) copies of cAMP response

el ement were obtained by PGR¥FPHmM an adenow rus VtZ%lelpr ate AdpCF126CCRES
(see, 7 Human Cene [herapy {§8gpt 1996 ) jand—etengg—+ntothe  SRI F- P-gal
vector at the Kpn-Bgl\ site, resulting ijn the BXEE?IE (i-gal reporter
vector. The SxCRE-Luc reporter plasm d was generated by replacing the

bet a- gal act osi dase gene in the 8xCRE-P-gal reporter vector with the

| uci ferase gene 0Bt aiQmilChange™ Séedir @td¥iMutageaieais (Promega) at the

H ndlll-BamHl site. Following 30 min. incubation at roomtenperature, the
DNA/ |i pi d mi xt urBrepastiordbf ubednddgehowkORurhard GPOMEMaaNgkolOOgbcoRiplished @y ut ed
m xture was added to each well. 100 tl of DVMEMw th 10% FCS Were added to

each wel | akimgy QuikOhangdTU el DiRectdd™anifidentdid tiif §SAGHERAL O
followi ng day the transfected cells were ccgnged vme(tSH g%% ;{C o & tP DVEM

h 10% F | [ ha d 100 I, /well
Wi t CRnuEh G Q%ishﬁ%rﬁ% BL&, B&G(}%\@k ? H}% 1§ usg z%esear tgtgﬁ)l atg and, }(l\i

of DMEM wi t hout phenol red ter ohe was YR
were measurg h L| teTM r ene assay kit
( Packar d) foﬁl ow R &%}srf)qﬁ%{ Ellpgrge& r?gt r% £y SRS BH rlaé dadgs%e Pipecness

M croBet aT .
I\cgll_lgonucleoude and a selection marker oligonucleotide (included in kit). For

convenience, the codon mutation incorporated into the novel human GPCR and the

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

TABLE E
Receptor Codon 5'-3" orientation (sense), 57-3’ orientation Cycle Conditions
Identifier Mutation (SEQ.ID.NO.) mutation (antisense) (SEQ.ID.NQ.) Min (*), Sec (*)
underlined Cycles 24
repeated 16 times
hRUP13 A268K GGGGAGGGAAAGCAA | CCAGGAGAACCACCT | 98° for 2
AGGTGGTCCTCCTGG | TTGCTTTCCCTCCCC | 98° for 307
(81) (82) 56°C for 30”
72° for 11’ 40~
72° for §°
ERLUP14 L246K CAGGAAGGCAAAGAC | GATGATGATGGIGGT | 98° for 2°
CACCATCATCATC (85) CTTTGCCTTCCTG (86) | 98° for 30"
55°C for 30"
72°for 11 40"
72° for 5°




scintillation and | um nescence counter (\Wallac).
(CGg-associ ated receptors) A nethod to detect

known property of

genes cont ai ni ng API
ci s-Reporting System (Stratagene,

b. APl reporter assay

Gg- dependent phospholipase C to cause the activa

el ene

nts in their pronoter.

&g stimul ation depends
o f Sl
1

A Pat hdet ect rm AP-
Cat al ogue # 219073) can be utilized

fol | om ng{ TH&MmE 0

CREB repofter assay,
precipitaie were 410 ng pAPI - Luc,

and 20 ng| CW- SE/

0CAOIsRRET
excep

\P. c. Sr

One nethod to detect &g st

TAGTCRDONETATN
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i mul ati on depends

VLT CRAReIACTOTAR o ford MAY 2
[ AbharGATorTC IponemtITatattes @@l cf wngphgsphat ¢
80 ng pCMV-receptor expressigi,p-asm g
say (Gg- associ af ed girecapt or g
on the known prpperdy of Q-

dependent | piragpho
response factors i

(Stratagepe) can |
COs7 cells.  Cells

| peseK C
n their

pe utiliz
5 are tr

system and the i ng

li cat ed

DG AHBAEEA TIHEGRAIN0

nsfected with thsg
expressi on pl asm

o

§04
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[ GCCRECGN6CAEA | VGITARNTCOTCAOENES Cofkahl Ng Serum
gIEEIGHVGEREGC UC- Rep @l bé"ng Sy S
ed to assay for GJ%Qoupl ed acti vi| ys°tfbr3®@. 9.,

pl asm d conponents pfi1 uhe
d encodi ng endogemeis sor

tem

non- endogenous GPCR using a Mammalian TranstectionTM Kit (Stratagene,

Cat al ogue #200285) according to the manufacturer's instructions. Briefly,

410 ng SRF-Luc, 80 ng pCW-receptor expression plasmd and 20 ng CW- SEAP

(secreted al kal i /g SRBE R8s BHRLEEPRR with A%, ' se
ngaﬁ ﬁé s fi %rf W ;fh;eg] C%T@L@Mme%ﬂ%gch Oaf‘

activity is neasured I n the ned a transfec s to contro

vart U1 one LALERLER han gld L SISHRRER, gL SR 21 ot Retln o

cal ci um phosprhzla e preci prtate as per e
of the preg'%i tate i s. egual If#/.di st@ébuted ver 3 wells in a 96-well plate,
kept on the VRS histings APRFAG 48 S RAUCTH gfocomeply 35 Sumpmpasized dp Ealedr s ¢ he

cells are incubated with 1M Angiotensin, where indicated. Cells are then

| ysed and aB®@yed for luciferase activity using a LucliteTMKit (Packard,

Cat. # 6016911) and "Trilux 1450 Mcrobeta” liquid scintillation and

| um nescence counter (Wallac) as per TABL¥aKufacturer's instructions. The
data can be anal yzed using G aphPad PrismiM 2. 0a (G aphPad Software Inc.).

50 1 4 MAY [200¥oaEndbgrbduaBebu] af Nilekic Acidbpqueat ListngAd S A m{nchcid Se@hcat e

GPCR Listing
hRUP13 SEQID.NO.:83 SEQ.ID.NO.:84
hRUP14 SEQID.NO.87 SEQ.ID.NO.:88
hRUPIS SEQ.ID.NO.:91 SEQ.ID.NO.:52
oRUP23 SEQ.ID.NO.95 SEQ.ID.NO.:96

Examplé 3

RECEPTOR EXPRESSION

Although a varety of cells are available to the art for the expression of
proteins,. 1t 1s most preferred that maromalian cells be utilized. The primary reason for
this 1s predicated upon practicalities, i.e., utilization of, eg., yeast cells for the
expression of a GPCR, while possible, introduces into the protocol a non-mammalian
cell which may not (indeed, in the case of yeast, does not) include the receptor-

coupling, genetic-mechanism and secretary pathways that have evolved for

mammalian systems - thus, results obtained in non-mammalian cells, while of




receptors) On day 1, cells conprising the receptors (endogenous and/ or

non- endogenous) can be plated onto 24 well plates, usually 1x10 cq 14 yvgjb.{
(al though his unmber can be optimzed. On day 2 cell's can be transfecte
firstly m xing 0.25g DNAin 501 serumfree DVEMwell and 2 |

l'i pof ectam ne in 50 1. serunfree DMEM wel . The solutions are gently

m xed and inoLEbat Bie faé‘i" n?B-a%Qfeﬁ?IFFdaﬁs ﬂ@bﬁbtagwﬂefr%mun@nmajem selig. e Ofvths hed
with 0.5 mM PBS and 400 | of serumfree nedia is mxed with the

transf ect i omammreldiracelsd CASEB R B andid 3T alells arcTiwetiatirlysprafeerddh @nhdupeuthat ed
for 3-4 his at 370 5%O2 and then the transfection nedia is renoved and

repl aced wispécifierihighhalodn é20WRed 3afWeprediestb@ ubbhn @l@vpﬁn&nﬁr fEddsSHorahe
| abel ed with 3Hnyo-inositol. Briefly, the nedia is Trenoved 3 the cells

are washed ;pidh 0.5 m PBS. Then 0.5 nl inositol- free/serumfree medi a

(@ BCO BRL) 1s added/ wel | vvith 0 25 pCG of 3H-nmyo-inositol/ well and the
cells are mcubatedég t%r o/n at 37C/5%C2. On Day 4 the cells are
washed with 0.5 m SPIRY all'g D'bf assay nmediumis added cont ai ni ng
inositol-free/serumfree nedia 10 Mparqgyline 10 mMIithium chloride or
0.4 m of assay %@ﬁm‘h‘?eaﬁﬂwsbm@f‘¢5h®€291%é1€ﬁh§’éﬂlwﬁ(kléte)iqu© Qmddy two,
concentration of 10M The cells are then incubated for 30 rein at 37C. The
cel I s are t¥ercagagrhdesvvete fcrBrad (URESapiti@B0b faifow fozehdh wbe atedpe toie):
solution (1M KOH 18 nM Na-borate; 3.8 mM EDTA) is added/vvell The sol ution

is kept ofubec& W& pRpd@d BynmOling! Al IDIGA! fe! qui al i zed
by 200 1 of freshll ce cold neutrafilgzatl on%s\(l)llﬁf %E The e"fllltg{ate i's

then transter : Ifﬁ#ﬁ

chl or of orn} %tﬁgﬁ%ﬂ% fa:g)% p155 Hgﬁgﬂﬁy ?9{)5 zélb% utl mbeg W rqr@?éﬁj li’}br 15
sec and the.u Lie 0 a Biorad A X8*m an| on exchange
resin (100%8523'5“21; %nglk{cﬂ&@s‘?r{) ) g’é e WM AMyal upesah apd B 25 WV
and 0.9 m of hase is | oaded onto the colum. The colum is washed
with 10 ad¥er Yy eisiens (seviraldimes), doliawadfbySnenbatien #apameasGerivure
Na-formate. 1 -he inositol 51 1 4 MAY 2004 tris phosphates are eluted into

scintill at farB04ahis. cBret aimiking ECefiredto acitet itlahatdton maeakea Platad 298 2 Nl
of 0.1 Mformic acid/ 1 M anmonium fornmate. The colums are regenerated by

washi ng Wi tdllshergiwashiedOaith MKPBS NMoBlowed BY addi@dAers minkdrah FdeeDROM! iINgEd
twce wth dd H20 and stored at 4C in water. Exenplary results are

oS PR SIoH e VLG4t s s b nsbion or s
37°C/5% COz. The transfection mixture was removed by aspiration, followed by the
addition of 10ml of DMEM/10% Fetal Bovine Serum. Cells were incubated at 37°C/5%
COZ. 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,
Grown in DME High Glucose Medium containing ten percent feta] 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 12
of DNA. The 12pg 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

cells are washed once with medium without serum. The DNA, lipofectamine, and
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UtilizedGenerated: Generated: Generated: (<--Q Figure

No. ) CWENndogenousNon- Bet ween Ver si onEndogenous. CW v. (Rel ative 4 MAY 7004
Li ght Versi onW 1 d-type Units)(Rel ativeWl!ld-type Light Units)V. Mt ang
hRUP12N A1P3317. 033463. 29- (Figure 1)cpm ng proteincpnx/ng proteinl. 11
Fold hRUP13N AcAMP8. 0619. 10-- (Figure 2)pnol/cAWMP/ ngpnoL/ cAMP/ ngl. 2.4

Fol d r ot ei npieoheh RniARAES K8AHIRE-13GRS . 3280 Wb 108 SlmedidmMittlout serum.
LUCLCPSLPCSLCPSc (Figure 3) 2. 269 hRUP14L246K8XCRE- 86. 071962. 87789. 731.

23 Fold L g 27605 : 6 84386..£717034. 831.
212 Fol d LU CPOTERa CRRT A gir e 50 T AaDRkCANP IS diTo g aPEooEy ¥
Fol d (Fi 7 | / / Uc AMVP/ | / / t ei t ei tei
2. 20% DRUPEIRARIS IR DAt Ao Al S (et G g Qs ollowde ©
protei ncpning protein hRUP2I N A1P3730.51421.9--1. 2 Fold ¢ (Figure 10)m m
pr ot ei ncpTLHgAAHERNIR AU MY SR EaeHn apd ffoesh anasiggn SEits parumdis wsied:

LUCprol / cAMP/ ngprol / cAMP/ ngprnol / cAMP/ | e 1lrotei nproteinmprotein2. 30% (
Forty-eight hours following transfection, the medium is aspirated and medium with

serum is added containing geneticin (G418 drug) at a final concentration of 500ug/mL.
The transfected cells now undergo selection for positively transfected cells contaiming
the G418 resistant gene. The medium is replaced every four to five days as selection
occurs. During selection, cells are grown to create stable pools, or split for stable clonal
selection.
Example 4
ASSAYS FOR DETERMINATION OF CONSTITUTIVE ACTIVITY
OF NON-ENDOGENOUS GPCRS

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

1. Membrane Binding Assays: [3SS]GTPVS Assay

When a G protem-coupled receptor is in its active state, either as a result of
ligand binding or constitutive activation, the receptor couples to a G protein and
stimulates the release of GDP and subsequent binding of GTP to the G protein. The
alpha subunit of the G protein-receptor complex acts as a GTPase and slowly hydrolyzes
the GTP to GDP, at which point the receptor normally is deactivated. Constitutively

activated receptors continue to exchange GDP for GTP. The non-hydrolyzable GTP

analog, [*’S]GTPYS, can be utilized to demonstrate enhanced binding of [**S]GTPYS to

membranes expressing constitutively activated receptors. The advantage of using




Nl A = not applied 52 1 4 MAY 2004 Exenplary results of GIPyS assay for
detecting constitutive activation, as disclosed in Exanple 4(1) alovMAY s
acconplished utilizing Gs: Fusion Protein Constructs on hunman RUP |3 and
RUP 15. Table H below |ists the signals generated fromthis assay and the

difference 5.8l |s. as indicated: TABLEH = o

Recept or : As£a§/]§’[gﬂ§| %P 818 BIvaTUEy GRRIDBIUVE edciiMationGs that: (2) it is gererically

Fusi onUti | i zedGener at ed: Gener at ed: Gener at ed: Cener at ed: Bet ween:

Pr ot ei nCMVFapRlispiste-Fli S protein-Ghiglad, refapsirgr(b) it paproginiad Br ik e srdiMERRRESt ei n
+Protein GIP) (cpm bound(cpm bound1O M GDP2. CW+CGDP GIP) GTP) (cpm boundVS.

GTP) Fusi on+@aking it IEssdikely tépickFuSinRGBRVhieR AR WinGIRular case de.
hRUP13- Gs GTPy S32494. 049351. 3011148, 3028834. 671. 1.5 Fold <-- {(Figure 4) 2.

2.6 Fold 5 athd AP GIGTOBIRN e b AR, LIS SISL B2

Fold < (Figure 8) 2. 1.8 Fo Exanpl'e

a. GPCR Gs | nsf.uct The design of the constitutively activated
GPCR- G pr ot E.‘Sﬁbﬁﬁﬁcﬁwh%& MRRMOTERES CXprestng thestiayanis recenteisndhe Besel cahe 5

and 3' ends of the rat G protein Gsa (long form |Itoh, H et al., 83 PNAS
3776 (1986) erpéare hengied ek theddirest idautifindGommisdihod|to Isciebt eandAAETTonoundeguence
t hereon. Follow ng confirmation of the correct sequence (including the
flanki ng Hi ki, oggguendeshstitutiech ativaedse qieRELcolpRdSettptdre dridiRay is
generic and has application to drug discovery at all G protein-coupled receptors.
The [*>S]GTPyS assay was incubated in 20 mM HEPES and between 1 and
about 20mM MgCl; (this amount can be adjusted for optimization of results, although
20mM is preferred) pH 7.4, binding buffer with between about 0.3 and about 1.2 nM
[JSS]GTPYs (this amount can be adjusted for optimization of results, although 1.2 is
preferred ) and 12.5 to 75 pg membrane protein (e.g, 293 cells expressing the Gs Fusion
Protein; this amount can be adjusted for optimization) and 10 pM GDP (this amount can
be changed for optimization) for 1 hour. Wheatgerm agglutinin beads (25
Amersham) were then added and the mixture incubated for another 30 minutes at room
temnperature. The tubes were then centrifuged at 1500 x g for 5 minutes at room
temperature and then counted 1n a scintillation counter.
2. Adenylyl Cyclase
A Flash Plate™ Adenylyl Cyclase kit (New England Nuclear; Cat. No.
SMPQ04A) designed for cell-based assays can be medified 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




pcDNA3. | (-) (lnvitrogen, cat. no. V795-20) by subcloning using the H ndu
restriction site of that vector. The correct orientation for the Gsja; MAY 7004
sequence was determ ned after 53 1 4 MAY 2004 subcloning into pcDNA3. 1(-).
The nodified pcDNA3. 1(-) containing the rat Gscr gene at H ndlH sequence
was then verified; this vector was now avail able as a "universal" Gsa
protein vec . +Th - 1(.- r. .£ontai variety o | | - known
restricti on&gl{btogg' ﬁ%lgﬁag@%m fse%vﬁgég?c-l%(r%gfiﬁ”%qc Q?Drt S “Bend clnng)gﬁ'fa?g%sr Bvi di ng
the ability to _insert, upstreamof the Gs protein, the coding sequence of
an endogeno&él,\@cltﬁﬁéf f ibolg gfls thatexprsss thpISREPIaMi s sanme approach can be
utilized to create other "universal"” G protein vectors, and, of course,

ot her commer ci al Tyenaieatedgbllewere harvspied eprreyimatety byantk foonhowurs aftdrdransienti san
can be utilized - the inportant criteria is that the sequence for the GPCR
be upstreaguaifigttion- Vedie inicikfullpadspiadted bff dadptigiagicd. Rl oF FBRIR genti a Gs.
For the follow ng exenplary GPCR Fusion Proteins, fusion to Gsa was

acconpl i sheghged RUB:L37 ' ej t fAeh s MAS d | Lows:
o imors. ver goohon) Grong oan PO MIRRNCH O B R e iooce

-3'" (SEQ I Dy:NQ ; 97: - coeceee -3
(SEQ I D. NO. @g@ﬁaﬁé{l Pﬁﬁiéﬁd}%ﬁﬁ%ﬁ%ﬁ R el e e mRe A B,
spacers in the restriction si.tes (designated | rackets) between fhe G
rotei n andPRGHES a e SEReRTa i ob e T arae & pinbiress retuitren o Colk
restriction sites for Xbal and EcoRV, respectively, such that spacers
(attri but edVei§ therecensdiugpd o repmstempeptugsatds Hoypmues 3 mine Toepebpeilet veasd
RUP15. PCR was then utilized to secure the respective receptor sequences
for fusion camefuliy me-tusperEizd intoi ancappetiprivte oobnadd SEB S sabdutboVgatelisThgctllse
follow ng protocol for each: 100ng cDNA for RUP15 was added to separate

t ubes cont aivedenfe codfted asihg @Arheficytottn 26d anditiamdl i PBR R&a€ hddedLto Ghvel M
dNTPs, 10L of 10XTagPl usT"'"' Precision buffer, |IL of TagPl us"m Precision

pol ynmer ase {36 A0QREHer$60R M th a3md] BMkmObr BLESO pikAaRCtion tenperatures
and cycle times for RUP I5 were as follows with cycle steps 2 54 1 4 NMAY

2004, 240 ¢ vesgr Shpl S phiEg nIRE Ll Aot 00 ogeend,
on & 1% agargse) O6) A0 e B U el 13 2R SLa AR o TDBR L B
manufacturer’s instructions. Assay Buffer was prepared fresh for screeming and
contained 50ul of Stimulation Buffer, 3ul of test compound (12uM final assay
concentration) and 50ul cells, Assay Buffer was stored on ice until utilized. The assay
was mitiated by addition of 50ul of cAMP standards to appropnate wells followed by
addition of 50ul of PBSA to wells H-11 and H12. 50pl of Stmulation Buffer was added
to all wells. DMSO (or selected candidate compounds) was added to appropnate wells
using a pin tool capable of dispensing 3ul of compound solution, with a final assay
concentration of 12uM test compound and 100p] total assay volume. The cells were

then added to the wells and mcubated for 60 min at room temperature. 100pl of

Detection Mix contaiming tracer cAMP was then added to the wells. Plates were then

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




EcoRV and the desired inserts purified and ligated into the Gs universal
vector at the respective restriction site. The positive clones wasg 4 MAY 2004
isolated followi ng transfornmation and determ ned by restriction enzyne

di gest; expression using 293 cells was acconplished follow ng the protocol
set forth infrg. c[h%ﬁ)orzi | Z clone for RUP15-Gs Fusion Protein was
sequenced t &YPE 1F€38 P ‘?:Miﬁ well wepethereeranglaied fom 7 slandaid |ciNP airee
sequence and, SEQ I D.NO.:100 for am no acid sequence). RUP15 couples via
Gs. For theWhigh"aicaptaingd Mithiy saclBRGRY plati on Proteins, fusion to Gsa was
acconplished. A RUP 15-Gsa Fusion Protein construct was nade as foll ows:
primers were designed as follows: 5 '- TCTAGAATGACGICCACCTGCACCAACAGC- 3

(SEQ ID.NO :101; senss) 5' Celatibs COMFAMATAGIAPATHTPERAAG 3
(SEQ ID.NO :102; antisense). Nucleotides in |ower caps are included as

spacers in the r I Gt of- . Si-1.8S e rotein an P15. The
sense and anti -sg%l;[g 1%réf gje%r %(ﬂlpinegl gggg\,\@ﬁgc%%gkt mcéc{)ﬁcglﬁﬁfgﬁ?%?? WE&HQ\/ and
Xbal , respect.ively, h: t.hat spacer ttriQuted to the restriction sites)
exi sts bet V\agelkatf%% ’Eaﬁgf‘o‘?“ lihtﬁ?’ A t%ﬁ?)ﬁ%(“gtﬂ SMPRURE FTNO; 3 resislugfddr e t he
respective receptor sequences for fusion wthin the Gsa universal vector
di scl osed dbev&hanginegn alaaing sesidig Ranpiseleetieg resighelead 3l conplrdgrecEitr fsor
RUP15 was added to separate tubes containing 21 of each primer (sense and
ant i - sense)expgitedto 1@mbitdadrRRsly] kotlasd ahdXTiagibues [decredsePihe clestlonf uxNer

luL of TagPl usT" Precision polynerase (Stratagene: #600211), and 80pL of

water. Regebdumfiohewhizhadan @skandesieheof cARP aels RuRlIkziner ansatqlons
with cycle steps 2 55 1 4 MAY 2004 through 4 were repeated 35 tines: 94C

for 1 min; 1@4Giduer fo30meRaaREShe §Gedse in2Brods@on sz%ﬂ%’maﬂ aﬂoﬁlﬁfu;agﬁrgg)ﬂz C5

mn . PCR product for was run on a 1% agarose gel and then puri (data

oL 510w colRE UL PO Sl L8 e TSl LiSHREOU . ves

di gested with EcCoRV an a I nser purifie

into the iversal vector at the respective r i Cll S| The
positive (C:;?%%eg re?%@yi g%rf'gfc{é)ge’?o&s’l Cﬁﬁrﬁb&ﬁ%ﬁﬁvﬁﬁﬁﬁé{s}%H&ﬁﬁqﬁﬁé%oﬁéﬁ by
restriction gnz ne diEﬂ?SeSt; exBressi on using 293 cells was acconplished
fol I owi ng A 0%%'8%6 niEvelActye P ceupled regentorhast t yignal engmeet ortRUPI5- Gs
Fusi on Protein was seguenced to verify correctness. (See, SEQ ID. NO :103

for nucl ei dinked dargelgtiERBetoapdalin a baskitne level of 6AMEH Népoacémdatingequence)

endogenous version of the Gi coupled receptor, this non-endogenous version 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 agorust 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 proportioﬁs 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., pCMV vector, pPCMV vector with

mutated THSR (TSHR-A623T); TSHR-A6231 and GPCR, etc) i

o JEUN S -
S oA in 1.2ml serum iree

R Rdy




b. Gy(6 am no acid deletion)/G Fusion Construct The design of a (g
(del)/ G fusion construct can be acconplished as follows: the l\l—te;rlirmmaq[]m
six (6) am no acids (am no acids 2 through 7, having the sequence of
TLESIM (SEQ I D. NO. : 129) Gag-subunit will be deleted and the Cterm nal
five (5 amno acids, having the sequence EYNLV (SEQ ID.NO :130) will be
repl ace wi t DNEM! (bane eSmaific,nfvewr Ga.)acibdsBokill be prepardd by emixindiagopy t he
sequence DCGLF (SEQ ID.NQO :131). This fusion construct will be obtal ned by

PCR using t .

5' - gat caagcltH ? %%‘ATGCIIS‘FQ bcwrrwﬁné%ﬁ&(%%%rd TN%?S dB “&H then be
5'-gatcggatc

(SEQ 1D. NO. ! % r%%%‘%ﬁ ﬁe"éé”g% %ﬁ WCES%T%‘?aF%aWBE‘etCE%?&‘WFé"‘t ype
version with_ a he glutinin tag a | ate. Nucl eotides in |ower caps
are incl udedoéémé’bgﬁg E&m"ﬁ‘ﬁﬁlﬁlrﬁ I é‘b n&‘&n \CERYECH N FHEMEE o P(@F‘?&P%g@‘#e)
will be utilized for the anplification by the followng cycles, with steps
2 through 4wilkpeasesied3gt I’RES, (dEe/Edyladditivyl D@alsefun free RIMEM 5GHhibof 20
sec; 56C for 20 sec; 72C for 2 mn; and 72C for 7 mn. The PCR product

w |1 be cl otedrdnsfecticn faGRire wiDRanvecldded (ol thy téllspptibwea byl isRGEGHRE G 4hHsSi NQ
the ABI Big Dye Termnator kit (P.E. Biosystem). Inserts froma TOPO cl one

contai ni ng ffreze ww& trhi@edibs h@fm&%gtméh% Binbled§y éégusﬁ(krg%lwéa the

expressi on vector 3.1(+) at the H ndl'II/BanH site

o oni o progess, B S RO el P, g e SRR AR,

the tissue  distribution of several novel human GPCRs. O igonucl eoti des
utilized wemsubgbeRat 3FEL5%i €Onnd\fich4huimarbagont ¢ais evill them de dpRyessdnalds

(MIC, dontech) as tenplates. Taq DNA pol ynerase (Stratagene) were
utilized fontlized famgukiybiscati on in a 40gl reaction according to the

manuf acturer's instructions. 2081 of the reaction will be [|oaded on a 1.5%
agarose gel to apalFaR Phe™RTARCRIYr OdtladSkit Td¥we Ehgh@oWutlest; SChheNo.
receptors, the cycle conditions and the priners utizilized. TABLE J

Recept or Q/CBQE’OOEM eicdipnel ifrediNAsdd AGIRNhdwewdEcan be modified for use with

| denti fierConditi ons(SE(%nI D. NO ) ( SEQ | D."NO. ) Expr'essi on
crude plasma membranes depending on the need of the skilled artisan. The Flash Plate
wells will contain a scintillant coating which also contamns 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 antibody. The
following serves as a bnef 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
transient transfection. Media will be carefully aspirated off and discarded. 10mi 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 blate. Cells will be pipeted
off the plate and the cell suspension will be collected into a 50m! conical centnifuge tube.

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

pellet will be carefully re-suspended into an appropriate volume of PBS (about
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Mn ('), Sec (") Cycles 2-4 repeated 30 tines Ii RL P10O940 for

30" CATGTATGCGCTATGCCTG730bpKi dney, 94 for 10" CAGCGTCCTAAGCCAGTIC e“lﬂof%?]ﬂ][]l.
liver, 62C for 20" GCTCC (105) TTGTG (106) pl acenta and 72 for 1'spl een or
7" *cycles 2-4 repeated 35 tines hRUP1194 for

2' GCACCTCCT i ' Jfar . :
15" wmwmgﬁgﬁggﬁmﬁ %Jrg'tﬁ}égfgﬁfér CTOC VPR A h s igal ﬁ;&lﬁ:\'/; )
i ntestinal, for 45"(107)(108)spleen and 72 for 5 prostate 57 1

2004 hRUP12§ t"f‘ogJ ﬁ&k‘&réﬁé@@ﬂ CAE?E‘ZFQG psHai (Withc @) fnal galumsy of about
15" ACTCTGTCCCGCAGEGAChear t, ki dney, 66C for 15" AGCCTG (109) GAGGTG

(110)1 eukocﬁléf,weﬂi- for 45"pancreas, 72 for 5 prostate, small intestinal,
spl een, testis, and thynus Z 8 1 4 MAY 2004 hRU-P1394 for

1' CTTGTGGTCTCATATANET(Hiiahis Pind dRetectioarBubs (EanprsiiACTOTABEA Aring
68C for 20" TGTTCCGAGCGGC (112) 72 for |' 45"(111) 72 for 5 hRUP1494 for

1" ATGGATCCTGRAMNICNGH) BXepddaén Batfer) will be prepared and maintained in accordance with
the manufacturer’s instructions. Assay Buffer should be prepared fresh for screening
and contained 50p1 of Stimulation Buffer, 3ul of test compound (12uM final assay
concentration) and 50ul cells, Assay Buffer can be stored on ice until utilized. The assay
can be initiated by addition of 50ul of cAMP standards to appropriate wells followed by
addition 6f 50ul of PBSA to wells H-11 and H12. 50ul of Stimulation Buffer will be
added to ail wells. Seiected compounds (e.g., TSH) will be added to appropriate wells
using a pin tool capable of dispensing 3ul of compound solution, with a final assay
concentration of 12uM test compound and 100p! total assay volume. The cells will then
be added to the wells and incubated for 60 min at room temperature. 100u! of Detection
Mix containing tracer cAMP will then be added to the wells. Plates were then incubated
additional 2 hours followed by counting in 2 Wallac MicroBeta 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
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 to manufacturer instructions. A DNA/lipid mixture is prepared for each 6-

well transfection as follows: 260ng of plasmid DNA in 100u! of DMEM were gently

nuixed with 2ui of lipid in 100u! of DMEM (the 260ng of plasmid DNA consisted of




94 for 15" TATCATGECGICTCATCTAdet erm ned 68C for 20" TTCCTC (113) AGAGCTCC 72
for 1'45"(114) 72 for 5° hRUP1694 for 30"CTCTGATGCGTAGTCCACT370pret]<'2I
brain, fetal 94 for 5"CATCTGCTGGAAAGTCCAKi dney and fetal 69C for MAY 2004
15" GATTCCTGGTGATCCskel etal muscle 72 for 30"(115)(116) 72 for 5 hRUPI S940
for 2' TGGTGGECGAGTTGCGCCTT330bpPancreas 940 for 15" TGGCCAACAAGCGACACGA 60C

for 20" GOGTIG 6 1J7) FoAGE { 118), 22, far. s 13 f QF 5 -
1 TCAACCTGTA@(%&AGTA&S;%%%%%, Fdng 9 %ﬁd’léﬁAggRW%%@é%%% s s6C
for 20" TCCTC (119) TAGCC ,(120) 72 for 40, *cycles 2-3 repe 30 tines
heUP2204 1 OSSR RECTEr e s eanipb et POMY ARG erg 1 0pk PRE THES Shubssllh

15" CAGOGGTOGGTAGAGELTand spl sen 69C f or 204 TGIGTG (121) GTCCATCTC 72 f or
40" (122) ' cBlasmmid GIPRS dp@s PN B OVItFRe§nIRUP 8 X GRAY-Luc Teporter plasmid was

2" GOGCTGAGOCACGGTGACS20bpPl acent a 94 for 15" GCAGACCAGGAAGGGCAC 60C f or

20" TGCCTG (r2parGheTallwis? 4pct@R SRIF-PBgal Haasfobraitéd hRLIBAG@4thé @4t somatostatin
2' AGCCATCCCCCAGGTAGAT70bpPancreas 94 for 15" TGCCAGGAATGIGCAGCA 65C for

20" GCATGG (J8abfMFFH51) at BglV-HindIT site in the pPgal-Basic Vector (Clontech). Eight
(8) copies of cAMP response element were obtained by PCR from an adenovirus
template AdeFlZ()_CCR.EB (see, 7 Human Gene Therapy 1883 (1996)) and cloned
into the SRIF-P-gal vector at the Kpn-BglV site, resulting in the 8xCRE-§-gal
reporter vector. The 8xCRE-Luc reporter plasmid was generated by replacing the
beta-galactosidase gene in the 8xCRE-B-gal reporter vector with the luciferase gene
obtained from the pGL3-basic vector (Promega) at the Hind[II-BamHI site.
Following 30 min. incubation at room temperature, the DNA/lipid mixture was
diluted with 400 pl of DMEM and 100p! 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
in a cell culture incubator. The following day the transfected cells were changed with
200 pl/well of DMEM with 10% FCS. Eight (8) hours later, the weils were changed
to 100 pl /weil of DMEM without phenol red, after one wash with PBS. Luciferase
activity were measured the next day using the LucLite™ reporter gene assay kit
(Packard) following manufacturer instructions and read on a 1450 MicroBeta™
scintillation and luminescence counter (Wallac).

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

# 219073) can be utilized following the protocol set for

S
]
=l
2
<
4]
E
.
I—P
"
%‘h
3
4]
©
-
-
[+
-
J
4]

49




72 for 1'(126) 72 for 5 hRUP2794 for 30" CTGTTCAACATCATGICTA890bpBrain 94
for 10" AGGGCTGGTGACTCATGGT 55C for 20" TGECAACGATCC (128) 72 for 1'(127) 72
for 3 *cycles 2-4 repeated 35 tinmes 59 1 4 MAY 2004 Exanple 7 Prot ogg')k@ 7004
Direct Identification of Inverse Agonists and Agonists A. [35S] GIPy say
Al t hough we l?ﬁge utilized endogenous, constitutively active GPCRs for the
di rect i dentMFPIERIUH %Y caifaPdaRidhe GoBRItsas aishe ealgjum nhasrhetepragipiatt s,

for reasons that are not altogether understood, intra-assay variation can
beconme exactsb#l8dg pAF blee.a¥) yg pCNBAecap GPEREssSoroplafinid] endi20 ag Cic! osed
above, is also utilized wth a non- endogenous, constitutively activated
GPCR. W hd&iEARlet ermi ned that when such a protein is used, intra-assay
variation appears to be substantially stabilized, whereby an effective

signal -to-noise ratiogis WL@%%;:UH&AE@% g@gh%gpgg{eﬁir%er%glssw t of

allowing for a nore robust identification© e co unds. Thus, it
is preferred tha(5 be used

radirec identification, GPCR Fusi on Protei.n

and that when uti ﬁlélc ]g]gggdttﬁe&ell%t ﬁ%vﬁtwlatg’éls‘gipeﬁ‘?so?‘b%l Koy prepetty, od Ga-
Menbr ane Pr eggr ation I\/%n‘ﬁ)r anes, conprising the constitutively active orphan
GPCR Fusi off*BFECBT REFPROIRRSE: £ 10 A3uST e 76BVationt RE &¢nese coNtathemg i fehwmt i on
of candi date conpounds as inverse agonists, agonists or partial agonists
are pref er &pgngsr dpriersdiraghdinl iromstera A Vathaieteat™! SRErcaRep oina ey Behf er "
is conprised of 20nmM HEPES and 10mM EDTA, pH 7.4; "Menbrane Wash Buffer”
i s conpri s¢Strathgd@) whh HERESizaddo Rsaly o GEREAplePHciviéy in, %iﬁﬂbmﬁuémser" i's
conpri sed of 20mM HEPES, 100 nM NaCl, and 10 MM MgCl 2, pH 7.4 b. Procedure

Cells are transfected with the plasmid components of the system and the indicated

expression plasmid encoding endogenous or non-endogenous GPCR using a

Mammalian Transfection™ Kit (Stratagene, Catalogue #200285) according to the

manufacturer’s instructions. Brefly, 410 ng SRF-Luc, 80 ng pCMV-receptor

expression plasmid and 20 ng CMV-SEAP (secreted alkaline phosphatase expression

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

contro] 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 and assayed for luciferase activity

using a Luclite™ Kit (Packard, Cat. # 6016911) and “Trilux 1450 Microbeta” liquid

scintillation and luminescence counter (Wallac) as per the manufacturer’s

instructions. The data can be analyzed using GraphPad Prism™ 2.0a (GraphPad

Software Inc.).
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All materials will be kept on ice throughout the procedure. Firstly, the
nmedia wll be aspirated froma confluent nonol ayer of cells; followed by
rinse with 10m cold 60 1 4 MAY 2004 PBS, followed by aspiration. |4 MAY 7004
Thereafter, 5m of Menbrane Scrape Buffer will be added to scrape cells;
this will be followed by transfer of cellular extract into 50mlL centrifuge
tubes (centrifuged at £0, 00@tmpMusy 1P, MAVhRK1Aon 4 COhssafhef G L &kiardde
supernatant will be aspir gie8:&Rf- the pellet will be réesuspended in 30ml
Menbrane Wash Buf fer foIIovve by centrlfuge at 20,000 rpmfor 17 m nutes
at 4C. The super nat %& t hen . gh glrat d .and .the pellet resus ended
in Binding Buffer L <k FICDFH%W’% nilg%enag% o B Frou

pol ytronTM hom)genl zer (15-20Q second bursts until the all material is in

suspensi on) SaThE plated ‘?réP af resdl plateharuplly B9 0" pllsiyelinaltmughdiinumber cay baif or d

Protein Assay Foll ow ng the honogeni zation, protein concentration of the
menbr anes woptimided. Qatdayrl cdld casibadranbiectBd adffm;td( Rbahge 012548 I A(fpr 3t gi n can
be diluted to about 1.5nmg/m, aliquoted and frozen (-80C) for |ater use;

when frozengedfP ko€ OMERIwaIB 8nd Myl lipBRechmifOn! SOV se@finrbe DM el MBraSSay,

frozen Menbrane Protein is thawed at roomterrperature foIIowed by vortex

and then noupgagiZed b lAcRaky HcABeial 0Ub ml % Fochs BADLRILT Qcoabout

5-10 second was ~“no plé preparati genlzor

shoul d be thoro hl e .heza of d| ff ent

pr epar at i ond %P&rmﬁgﬁf%ﬁbpﬁsﬁﬂ@? F%\glcé)‘érls Prdeyith Bednsab ey e
Reagent ; Bradford Protein Standard will be utilized, foll ow ng

manuf act ur emadrsandiasidied testhe Bl athe esdls arntben amobat@bfosﬁ -4 hs @rﬁ&@fiﬁ(@z
Duplicate tubes will be prepared, one including the menbrane, and one as a

control "bl aﬂ&menﬁwﬁn@&aﬁ@maﬁa&G&uavaaﬁdlréwaoBulennwercﬁ&Egﬂén diin | of
Bradford Protein Standard (1ng/m) will be added to each tube, and 1041 of

oL, LS Oy s YRYohe i  Seosgiet st e e f 1o
each tube, ];'eonlul.npe)ﬁ%gd ta}é: Q¢ &Q)&a%ed%ﬁp@j '%IltP%’S. f"l'h\ér? O.(S%l nositol-free/serum free
media (GIBCO BRL) is added/well with 0.25 pCi of *H-myo-inositol/ well and the cells
are incubated for 16-18 hrs o/n at 37°C/5%CO;. 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 uM pargyline 10 mM lithium chloride or 0.4 ml of assay medium and 50l of 10x
ketanserin (ket) to final concentration of 10pM. The cells are then incubated for 30 min
at 37°C. The cells are then washed with 0.5 ml PBSand 200pl of fresh/icecold stop
solution (1M 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 neutralized by 200 pl of
fresh/ice cold neutralization sol. (7.5 % HCL). The lysate is then transferred into 1.5 ml
eppendorf tubes and 1 ml of chioroform/methanol (1:2) is added/tube. The solution is
vortexed for 15 sec and the upper phase is applied to a Biorad AGl—XS’m 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 mlis
£ A

of 5 mM myo-inositol and 10 mi of 5 mM Na-borate/60mM Na-formate. The inositol
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the tubes wll be re-vortexed and the material therein will be
transferred to cuvettes. The cuvettes will then be read using a CECIL 3041
spectrophotoneter, at wavel ength 595. 3. Direct ldentification AssalyMAG0
Materials GDP Buffer consisted of 37.5 ml Binding Buffer and 2ng GDP
(Sigm, cat,. 2’8 G 7127), followed by a series of dilutions in Binding

Buf fer to oBt&NASREZES pravluppntq sqipHlation wiaksfopiaieg 1 ©ml chreiptlasae hoskdil was
0.1 M GDP); each well conprising a candidate conpound, has a final volune
of 200ul cowsh 2trilef (b M GBhiGRIRYBUMf anméhiimaformaendratolating are QediviaP) |

m nut es,

50ul Menbrane Protein in Binding Buffer,
whth[ B68] STEY 106#mid Aly/ B niRchiBY hahdte ahd
be preferably screened using a 95-we
Menbrane Protein (or
usi on Protein,
Protei n_concentration wll
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A 5ul pin- tool
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(i.e., 51in total assay volune of 200 Al is a 1:40 ratio such that the
final screeglHCON qti of T thg miidat g _cormpound 45 tOM S Agai 1
avoi d contjam ﬂg%i on, ?"’gﬂeru"gﬁ{m tr@@%{,’%ﬁdz steg?rfe%%edpi f hgs'e tgpoul% .
rinsed in jthree rleservoi iig;eefR5| Si NGvvat er (ghdddenot NaNONGd-1 X) Gwdend MAY
2004 and (water ({2X) - excess lipguid shoul d beyghaken |fgQndbe [OoPMnat e
each rinsg and drjied with paper pnd ki mM pgsgelkid@ingat §er versidn | Pf wMaane
Protein wj|l | be gdded to|each well (a contjrol vmahl CcONMResivRY NEWRE.ARHES
wi thout the GPCR [Fusion Rrotein was also Jtilized), andgmrmidncubataeh:f or
5-10 m nutles at_rloomtenperaturel Thereafter, 501 of |[[35S]GIPyS (0.6 n
i n Bi ndi nq BR#Klgr| wiVA be adtled fo €4t welll , 346B2Owed by -incupation on a
shaker for{ 60 m nutes at |riBem Henpreyag preten (|agaiong pratein {{ hi s exanp| e,11 pbldt ejs
were coverjed with foil). |The asspy will thgn be stoppe¢d by spinhimg of the
pl ates at 00 PM for 15 mnutes at 22C !The platesi{will thenl be
aspi rat ed (WA 8 Nhannel**Mianf f ol &°Gnd deal 8% th|pl ate covers. The
plates willl then jbe read]|dfsue s PaverMiyg | pmolcAMP/mg 1. 24 Fold =
protein protemn
A268K | BXCRE- 3665.43 83280.17 61713.6 1. 23 Fold
LUC LCPS LPCS LCPS =
(Figure 3)
2. 26% ¢
RRUP14 | L246K 8XCRE- 86.07 1962.87 789.73 1. 23Fold =
LUC LCPS LCPS LCPS
(Figure 5) D, 60% ¢
hRUP1S | A398K | 8XCRE- 86.07 18286.77 1703483 | 1. 212 Fold
LUC LCPS LCPS LCPS =
(Figure 6)
2. 1%
A398K cAMP 15.00 164.4 117.5 1. 11 Fold
(Figure 7) | pmol/cAMP/mg | pmol/cAMP/mg | pmol/cAMP/ =
protein protein mg protein
2. 29%¢
hRUP17 N/A Ip, 317.03 741.07 - 1. 2.3 Fold
{Figure 9} | cpm/mg protein | cpm/mg protein =
hRUP21 N/A IP, 730.5 1421.9 - 1. 2Fold =
(Figure 10) | cpm/mg protein | cpm/mg protein
hRUP23 | W275K | BXCRE- 311.73 13756.00 9756.87 1. 44 Fold
LucC pmol/cAMP/mg | pmol/cAMP/mg | pmol/cAMP/
(Figure i1) protein protein mgprotemn [ 2. 30%¢ J

N/A = not apphed
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Example 5

FUSION PROTEIN PREPARATION
GPCR:Gs Fusion Constuct

a.

The design of the constitutively activated GPCR-G protem fusion construct was

accomplished as follows: both the 5’ and 3’ ends of the rat G protein Gsa (long form;

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

AAGCTT-3") sequence thereon.

Following confirmation of the correct sequence

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

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

site of that vector.
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gentl e shaking. Follow ng the incubation, 100pl of Detection Buffer was
added to each well, followed by incubation for 2-24 hours. Plates were
then counted in a Wllac McroBeta' rmplate reader using"Prot. #31% MAY(264
per manufacturer instructions). A representative screening assay plate (96
well format) result is presented in Figure 12. Each bar represents the
resul ts forsuachinzenenicINOAPOUNdThemedHRdWeDINA3D] (UsconRARIBMES 2 XS LA

Protein construct, as prepared in Exanple 5(a) above- The represehtative
resul ts preganteth sdhehly @RI ovi ndard devi.ations based, upon
the mean resuits of@qeg:1 plgsata%n?tdr?gﬁfa etﬂj\rére%ﬁtogl U "to\\/’\voavgﬁﬁtil?raﬁf‘y ”Bi’vgfséﬁence
for 64 1 4 Y 2004 sel ect'tgn oh%verse agoni sts as "l eads" fromthe
primary scrédh ATRGH) VELOEe| Lhe iPS Hah dPHoR eortairp uvarety heft weHdmoraduce
the per cent response by at |east the nmean plate response, minus two
standard devstacianstesQpIveans of yhe Hmdill bite,r tany bareditialg pewiding thesadikgtioon of
an agonists as "leads" fromthe primary screen involves sel ection of

candi dat e dosepupdieainhefithé Tepeasia, HBRoMAE séRRhce TSRS RYusAEodsBRT 1 NE
mean plate response, plus the two standard devi ati ons.” Based upon these

sel ection pLRcEsPER. ' [ al | owi |1.s. were
directly i deﬁtl?fi ed a—gﬁga%lgt@i ggﬁlﬁgﬁggmggg%d?]ﬁosc?ca§%§%rome a(\rl‘%ma{af}ni st

(.Conpound %}cho? RU n_wells A2 andaulgf‘e,%il%zez ectively. See, Figure 12. It

13 I
is noted for clafi ’f?c?ﬁé%ém%ﬁ%%ﬁ‘ﬁﬁé &V RIPRIEEAY yeclorg kRayh fothe

wi t hout any know egjge of the endogenous, |igand for this GPCR By focusing
on assay teCHAPFIRD% Hilized rethg4Ew ”éfﬁcﬁﬁ“?r@cﬁdb%irthﬁﬁﬁm{en%foréhﬁcﬁ’(ﬁR benpound
binding affinity, we are able to ascertain conpounds that are able to
reduce t he UPsiFeam aifbin-frapee with thet of the K mrotescept or (Conpound A) as wel | as

i ncrease the functional activity of the receptor (Conpound B). Based upon
the |ocation of RURKEcogdeptiorGs. nFouhg foilosing cke@plary GRCRERAH ProtdiiRJP13
and hRUP21 in Exanple 6), pharnmaceutical agents can be devel oped for

potential tHesRRAGId Wal siR8iPRMedOf |ung cancer. References cited throughout
this patent docunment, including co-pending and related patent

applications, un erwi se indicated, are fully incorporated herein by
r ef er ence. I\/bdif“il‘mf(;’iig;s%n&sg?t%ﬁﬁubﬁo%?"?hgaﬁ%lg&é3@?? P GRSYERhat are
wi thin the urvjew of the skilled artisan are enconpassed w thin the above
di scl osur e 9&H&°¢ foﬁP‘é.’F'ms that follow Although a variety of expression

vectors are available to those in the art, for purposes of utilization for

both the efdtyEREEACAATIREACEREEEAREGATROREFAGPTRSEQ.MND.S7; sense)
5'-gatc{ GATATC]CGTGACTCCAGCCGGGGTGAGGCGGC-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 EcoRV, respectively, such that spacers
(attributed to the restriction sites) exists between the G protein and RUP15.

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 2ul of each primer

(sense and anti-sense), 3L of 10mM dNTPs, 10uL of 10X TagPlus™ Precision buffer,

luL of TagPlus™ Precision polymerase (Stratagene: #600211), and 80pL of water.

Reaction temperatures and ¢ycle times for RUP1S were as follows with cycle steps 2
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nost preferred that the vector utilized be pCW. This vector was deposited
with the American Type Culture Collection (ATCC) on Cctober 13, 12%8%&”[]4
(10801 University 65 14 MAY 2004 Blvd., Mnassas, VA 20110-2209 USA) un(qe
the provisions of the Budapest Treaty for the International Recognition of
the Deposit of M croorganisns for the Purpose of Patent Procedure. The DNA
was tested Byotgied ARECrepeated &6 ermmisn&d°E dorbl mih: 3P . forTHeseATKSS, 6DU3 f@sa) gned
the foll owi ng deposit nunber to pCWwW: ATCC #203351. HHHHHHHHG6 1 4

MAY 2004 WHAT. b@@%ﬁfﬁi@sééhnﬁﬁzdégh@%e.d @@Wﬂ’d&&&ﬁ&bﬂaﬁ 0609190 28BN ©

prot ei n-coupl éd receptor pol ypepti wherein sai ynucl eot’i

conpri ses a _nucl.eoti de. ence . selected fromthe group consjsting of: (a)
a sequence & (?(S‘Gﬁliﬁed’ %’ﬁﬁ@%@?ﬁ%@'ﬁ'ﬂat EBH‘&&?@@QdWﬁé’%ﬁg?ﬁ&%‘&t@m Yence

set forth in SEQ ID NO_4; (b) the sequence set forth in SEQ 1D NO 3; (c)
t he sequencBcelRVangddhy dgsredonsegs perbed aybhgaled inso thedes universaigeator at the

hybri di zation conditions to (a) or (b) or a conplenentary sequence

t heret o; (djespéuntive egpiriction sid. Bhegmisijyive cloaat watasslittdicllatiig thinsfembfsmaniy
pol ymerase chain reaction (PCR) on a hunman DNA sanpl e using specific

prinmers SE@tkbhiNEd bdIetidioRERR: MPest4dipréstbnaisHE FISRER RACAIoRBIiBhed
constitutively-acti vgt ed vari ant oP@SEQéTpE) NOn S4g\/\/nerei n said fiplishe

consti t uti Veligsatd Intak el 36 B AR 836 A O bORUP PR FuBldfibrd i NO
aci d residues N-terminal fromthe conserved
was sequenced to verify correciness. (See, SEQ.ID.NO.:99 for nucleic acid sequence
and SEQ.ID.NO.:100 for amino acid sequence ).
RUP15 couples via Gs. For the following exemplary GPCR Fusion Proteins,
fusion to Gsa was accomplished.
A RUP15-Gsa Fusion Protein construct was made as follows: primers were

designed as follows:

5'-TCTAGAATGACGTCCACCTGCACCAACAGC-3’ (SEQ.ID.ND.:101; sense)
5'-gatatcGCAGGAAAAGTAGCAGAATCGTAGGAAG-3’ (SEQ.ID.NO.:102; antisense),

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

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}, 3ul of 10mM dNTPs, 10ul of 10XTaqPlus™ Precision buffer,
lul. of TagqPlus™ Precision polymerase (Stratagene: #600211), and 80uL of water.

Reaction temperatures and cycle times for RUP15 were as follows with cycle steps 2
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proline residue within the TM6 domain of SEQ ID NO 4; and (f) a variant of
SEQ ID NO 3 conprising a nutation positioned at a codon encoding %qMﬁnhmP
acid 16 amno acid residues Ntermnal fromthe codon encoding t hé
conserved proline residue within the TM6 domain of SEQID NO 4. 2. An

i sol ated pol ynucl eoti de encodi ng a human G protei n-coupl ed receptor

pol ypept i detfTeuzdr e aresaPeptssod 3y hwes: e Bt 1ot d grim; 94%s fomid seeopsn 62° @ fora20

pol ynucl eoti de obt ai nabl e by perform ng pol ynerase chain reaction (PCR) on

a human DNAsesaMsiCel nish AQsespaei T2° € Phiifrer SPERQddIcNGr whd randn 86Q, h N 44.
3. An isolated pol ynucl eotide encoding a human G protei n-coupl ed teceptor

DO} YPepL ! deeclWhgr R piAkich Roky BUELBAR) I A Folu R UGk ghLgsy FeatRnce

selected fr e group consistin a Sequence enco e no

acid sequence.set forth in SEQ I < s 4 67 MAY .2004 (b) the

el eot 1 de. KEUTEAEARELYes eird WOuERR Biir b8! au thedeied dpssri gumed and

pol ynucl eot de according to any one of clains 1 to 3, wherein the amno
aci d sequenkigkintohe Gspepged! o ot be fespeuipesestraivapiter Thopgpeyt ¢tldees i s
related to galanin type 2 receptor am no acid sequence. 5. An isol ated

pol ynucl eot wake isehtsdd{aligwangCROR foromition apd oleirminedhisy eéstrictiah cenzpak ydigesk.eot i de
conpri ses a nucl eotide sequence of the isolated polynucleotide according

to any one @prashiah Bing 293 dellsbwasT heomphihat efdllpwingnine ! Rofobsleseagear dipg t o
claim5 conprising nucleic acid encoding a G protein. 7. A vector

conpri si ng e RSkVOERLE 96 BEPAGERFHLDE PAeif WasWEudbe LI #{5% ks, 8- The

vector of claim7, wherein sald vector is an expr§%5|on vect wher ei n

th I td ' t . f claj t0 6. abl y.
[ nked Lo a R B GO harialMeaRend o8] FROIRISOLIOG PREGR e, o

claim7. 10. A reconbi nant host cell conprising the vector of claim8. 11.
An i sol at ed*FEWEF ne of the reconbi nant host cell of claim10 wherein said

menbrane conprises a G protein-coupl ed receptor encoded by the isol ated
b. GqPﬁ 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) Gag-subunit will be deleted and the C-terminal five (5)
amino acids, having the sequence EYNLV (SEQ.ID.NO.:130) will be replace with the
corresponding amino acids of the Goi Protein, having the sequence DCGLF
(SEQ.ID.NO.:131). This fusion construct will be obtained by PCR using the following
primers:
5'-patcaagettcCATGGCGTGCTGCCTGAGCGAGGAG-3’ (SEQ.ID.NO.:132) and

5'-gatcggatecc TTAGAACAGGCCGCAGTCCTTCAGGTTICAGCTGCAGGATGGTG-3
(SEQ.ID.NO.:133)

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

amplification by the following cycles, with steps 2 through 4 repeated 35 times: 95°C
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pol ynucl eoti de according to any one of clainms 1 to 6. 12. A nethod of
produci ng a human G protei n-coupled receptor or a GPCR fusion prot e4 AY 2004
conprising the steps of: (a) transfecting the expression vector accor I'ng
toclaim8 into a host cell thereby producing a tranfected host cell; and
(b) culturing the transfected host cell under conditions sufficient to

express  a MiMARiCoBOYS! T COURedof S8 GRL O7°COfor SR, LHFTOT B Gl Tifcom the
expression vector. 68 1 4 MAY' 1004 13. The nethod of claim 12 further
conpri si ng

or 13 whor o pR HBRGotEs FRRES ec%%ﬂ@?ﬁ;f@wrectoaéw%ge@rwﬁ%eq&%&%@?l o

to claim 14 wherein_the manmalian cell is selected_ fromthe grou
consi sti ng ®fing theckBY BigDye T&“}g@t%éﬂltlﬁ’ Ea Rosysteon T Lesgrts frops a @§83I“§t ed or
reconmbi nant human G protei n-coupl ed receptor pol ypeptide conprising an

am no aci d seyuiemgeths skquined of thmfushve gmetyst voHdiesthutitpdotto theagxpaessequence
conprising the amno acid sequence set forth in SEQID NG 4; (b) a
sequence en¢aAahIDNA3. pehYA Ue IietITUBahb@atitypi 2 dicpesoriigprocesst r i ngent

hybri di zat| on conditions to SEQID NO 3 or a conplenentary sequence

t her et o; psgleg

perfornlng
specific priners
constitutively-a
constitutively-a

el

acid residues N-tern nal
donai n of Sgsmbptigmof sevespinqve) hyman 8
sequence encodi ng an

Sgaquence encoded by a pol ynucl eoti de obt ai nabl e by

ed variant of
P RSO ¢8
fromthe conserved proline residue wt
&Bé @‘?QHE‘HE@H?‘EBWM&Z%W’E‘?
endogenous G protein-coupl ed receptor,

aci d sequengmcifisedndgthe busianabuiéiplsytigses EBNA meg

(PCR) on a human DNA sanple using a priner that conprises the nucleotide
sequence selad @MWA polysEfist ShiElagd) andé aniliséd) foDthdCamgU ficatidn An ai 4l lat ed

TR BRRRTIR 05 ECEE%‘T%R @ﬁ@ﬁf‘

AT S rsioR P8t BETEPS Re i5an no
E;l n the TVE

or reconbi nant human G protei n-coupl ed receptor pol ypeptide
reaction according to the manufacturer’s instructions.

g sanpl e using
t he sequence of a

sai d nuclelc

d%r@b)@tﬁ@hhﬁwm@ﬁ on

20pl of the reaction will be

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

receptors, the cycle conditions and the primers utizilized.

TABLE J
Receptor Cyele 5’ Primer 3 Primer DNA Fragment Tissue
Identifier Conditions {(SEQ.ID.NO.) (SEQ.ID.NO.} Expression
Min (), Sec (*)
Cycles 24
repeated 30
times
hRUP1¢ | 94° for 30 CATGTATGC | GCTATGCCTG 730bp Kidney,
94° for 10" CAGCGTCCT | AAGCCAGTC leukocyte, liver,
62°C for 207 GCTCC (105) TTGTG (106) placenta and
72° for I” spleen
72° for 7’
*cycles 2-4
repeated 35 times
hRUP11 | 94°for 2’ GCACCTGCT | CACAGCGCT 630bp Liver, kadney,
94° for 15" CCTGAGCAC | GCAGCCCTG pancreas, colon,
67°C for 15” CTTCTCC CAGCTGGC smmall intestinal,
72° for 45" (107) (108) spleen and
72° for 5 prostate
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conprising the am no acid sequence encoded by a pol ynucl eoti de obt ai nabl e

by perform ng pol ymerase chain reaction (PCR) on a human DNA sanpl e

usi

ng

specific primers SEQID NO 43 and SEQ ID NO 44. 69 1 4 NMAY 2004 18. Mah7004
i sol ated or reconbi nant human G protei n-coupl ed receptor polypeptide
1 no acid sequence set forth in SEQID NO 4. 19. An

conprising

t he

i sol at ed |oPR¥RonmBf HarX GPCR FeAFBmMTsr t@iGA@EIDr i|si ng9@p ani| Nrag, tdlon,
sequence [of the iSbifanléd or reEBbIIRENt| FEHEPSBGr ot ei n- coupl edearagdpy, or

pol ypept ilde accol 65°fdertid any| HRECHF U 3iGHSGTS § ¥ 18. 20. Theli sthiated or
reconbi nant GPCR| fAiP'dA” protein according to claim 19 conpri si mepcemasG
protein. {21. A methdefdof identifying a|nodul ator of a G prot ¢i PEt¥uadd
receptor | conmprising the steps of: (a) |contactingla candi date cdf®ahd W\ith
a reconbilnant host cell that| expresses the human|G prot ein- ¢of f%&”“&
recept or polypeptide —according to any one of ctai-ms—t6-to—18—6r af—

i sol at ed menbr ane

pol ypepti de;
stinulate
wher ei n
candi dat e
pol ypepti de.
host cell or

cel |

25. A net

conprising the steps of:

conprising said human G protein-coupl ed receptor
and (b) neasuring the ability of the conpound to inhibit or
functionality of the G protein coupled receptor polypeptide

inhibition or stinulation of said functionality indicated that the

hod of

menbr ane.
conprises the expression
to any one of clains 21 to 23 wherein the G protein-
pol ypepti de conprises the am no acid sequence set forth in

Ln

coupl ed

conpound is a nodul ator of the G protein-coupled receptor
22. The nmethod of claim 21 further conprising providing the
23. The nethod of claim 21 or

receptor

22 wherein the host
vector of claim8. 24. The net hod according

SEQ I D NO 4.
identifying a nodul ator of a G protein-coupled receptor
70 1 4 MAY 2004




(a) contacting a candi date conpound with a reconbi nant host cell that
expresses the GPCR fusion protein according to claim19 or 20 or an ; MAY 2004
i sol ated nenbrane conprising said GPCR fusion protein; and (b) measuring
the ability of the conpound to inhibit or stinulate functionality of the G
prot ei n-coupl ed receptor pol ypeptide portion of said GPCR fusion protein

wherein inhibition or stinmulation of said functionality indicates that the
Candl dat @ ﬁ,ﬁ.?’“n“ d—i dl-at or—of t ho G rot Aol e Cnnnl od acant

olro Pt HTouoy LTI T —C T +-OF

pol ypept i de. s j]égirirgal hod om%?E %@@%ﬁ%()ﬁprr/@%g proglﬁeciﬂmandt he
host cell or nepbranes..27. od | ofgc@Ri (Mi¥d or 26 wherein the host
cell comprises the.exprgssionyector of claim8. |28. The method accordjng
to any one of cl ‘1i7ﬁ§org5 to 27 wherein tthe GPCR fusion prote|ln conprisep

the ani ng—pehgse Aee—Set—fFoftAr oL Ne A rant=the—amhagactd
sequence o? a é; )g;gtfzézp 29. g% s c%ﬁéﬁ@&i ng gﬁoﬁgdul At Q,Elﬁi@ G
pr ot ei n- ¢coupl ed gé;? [ 94 comprdcaicngst hegaienecof | (a) provifgding a
reconbi nant host gﬁfﬁnlt at expresses a|@@R fusion protein ponprising the
am no acild sequepepsget forth in SEQID NO 4 and a Gprotejn or an

i sol at ed MEREHETEFHIRGT ST Y SRS AGEOR | TUSTETAST Pt T oo D) CRIG Bk 70081
candi dat ¢ conpoung,ewl, th the recaniscrant dagsicreek! |or i sol at egianw ghrrane
and (c) asuri nggdehe, i | i tyycolfTadre comraamdct o iinhi bit or Btkelasl misele

functionality of | the, & Pprot ei@migoupl ed|86ept or pol ypepti de portion of

said GP fusi on| prr@igi n whefrein inhibition or stiinul ati on of said

functi onarEgPIBNObRL L ES  hal| TaEI GAITA ( GCGOPDUNd 1 $308p NDAUT aPQkreRT he
G protei n-coupl edosecept or pOlGEERACAE. AEI:G]&CAGMNL’ 2004 30. [The net hod
accordi ng to anyjenef@borcl ai NBCEITG(HI7RY TMEEEIIA t he nodul atof is an
agoni st, {a parti abze&goni st, pr an invense agonist| 31. A progess for
I dentifyiing a cofrpodnd t hat jnodul ates signal transduction nediated by B
gal ani n { ypRUR21ir eeefdror - r el at BEehAGPLEHt eivdGSaGdihed { r ecept or, Kidney, lung
94° for 15” ATAGCAGCA | CAGAATGGT and testis
$6°C for 207 TCCTC(119) | TAGCC(120)
72° for 40”
*cycles 2-3
repeated 30 times
nRUP22 | 94° for 30” GACACCTGT | CTGATGGAA Testis, thymus
94° for 15" -CAGCGGTCG | GTAGAGGCT and spleen
69°C for 20" TGTGTG (121) | GTCCATCTC
72° for 407 (122)
*cycles 2-3
repeated 30 times
hRUP23 | 94°for 2’ GCGCTGAGC | CACGGTGAC 520bp Placenta
94° for 15 GCAGACCAG | GAAGGGCAC
£0°C for 207 TGGCTG (123) | GAGCTC (124)
72¢for I’
72° for 5°
hRUP26 | 94° for 2° AGCCATCCC | CCAGGTAGG 470bp Pancreas
94° for 15" TGCCAGGAA | TGTGCAGCA
65°C for 20" GCATGG (125) | CAATGGC
72° for 1’ - (126)
72° for §’
hRUP27 | 94° for 30" CTGTTCAAC | ATCATGTCTA 850bp Brain
94° for 10” AGGGCTGGT | GACTCATGGT
55°C for 20" TGGCAAC GATCC (128)
72° for 1’ (127)
72°for ¥’
*cycles 2-4
repeated 35 times
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sai d process conprising performng the nethod according to any one of
clainms 21 to 30. 72 1 4 MAY 2004 32. An isol ated pol ynucl eotide encoding a
human G protei n-coupl ed receptor pol ypeptide, wherein said pol ynuﬂ:I"ef'ﬁ)@t‘fig@!l
conprises a nucleotide sequence selected fromthe group consisting of: (a)
a sequence encoding a pol ypeptide that conprises the am no acid sequence
set forth in SEQID NO 6; (b) the sequence set forth in SEQID NGO 5; (c)
t he sequence of a pol ynucl eotide that hybridizes under stringent
hybridizati@#ﬂéﬁﬂﬁgtions to (a) or (b) or a conplenmentary sequence
thereto; (dpretasok&dreehbdendficatiqgobfimyetsedigodRtsalidaaguite by perforning

pol ynerase chain reaction (PCR) on a human DNA sanpl e using specific
prinmers SEQ ID M) 4535gmmggym 46; (e) the sequence of a

pol ynucl eoti de obtai nabl e by perfdorm ng pol ynerase chain reaction (PCR) on
a hurman DNA sanpl S ifi.ec priners SEQ ID NO 105 and SEQ. | D NO
106; (f) a sequer‘@%{dg%kg%;cﬁ ﬁ%‘%au%lbzﬁgt%dﬁ%ei”\?@’ ORtNE % 4ol CRARSofor 8k | D
NO 6 vvher;i n said constiftuti,vel y-activated variant conprises a nutation
posi ti oned $BeYAfTOSRI ofedndida's aumnorndsst egr diverseeagonisise foradasops tiat ne
residue wthin the TMb domain of SEQ ID NO 6; and (g) a variant of SEQID
NO 5 conpr i€ Mgt aakegedier onngeodded, onrith-wsaya Godiion  eamc dicoige avxaRivatkdaci d
16 am no acid residues N-termnal fromthe codon encoding the conserved
prol i ne resPdifierabilys them at GRCH Wasido Peotein, &f diShed BbdVe), isQlso3BilizANwiig @l rRhed

pol ynucl eoti de encodi ng a human G protei n-coupl ed receptor pol ypepti de,

wher ei N sai hqe@byieC LeRtiudoelg UrRvASe GRdTE %g%ﬁwﬁe?%d %Aty@%{]ﬁn%hi%&

obt ai nabl e by perform ng pol ynerase chain reaction

i gggl € USI NGt fidel, irhB8daS \&E%Arpa%gmdté bgggbs%%gah)g) s&gﬁzég'wgc‘?r’ebly & WY

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.
1. Membrane Preparation
Membranes comprising the constitutively active orphan GPCR Fusion Protein of
interest and for use in the direct identification of candidate compounds as inverse
agomists, agonists or partial agonists are preferably prepared as follows:
a. Materials
“Membrane Scrape Buffer” is comprised of 20mM HEPES and 10mM EDTA,
pH 7.4; “Membrane Wash Buffer” is comprised of 20 mM HEPES and 0.1 mM
EDTA, pH 7.4, “Binding Buffer” is comprised of 20mM HEPES, 100 mM NaCl, and
10 mM MgCl,, pH 7.4
b. Procedure
All materials will be kept on ice throughout the procedure. Firstly, the media

- 4 -
will be aspirated from a confluent monolayer of cells, followed by rinse with Icold

th 10ml
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34. An isol ated pol ynucl eoti de encodi ng a human G protei n-coupl ed receptor
pol ypepti de, wherein said pol ynucl eoti de conpri ses a nucl eoti de sequence
selected fromthe group consisting of: (a) a sequence encoding the aﬂiﬁﬁ%
acid sequence set forth in SEQ 1D NO 6; and (b) the nucleotide seq é 2004
set forth in SEQID NO 5. 35. The isol ated pol ynucl eoti de according to any
one of cl ai PBS3RIMeed4y agfiaitiehn Thébeaa ik {AgHhELSE: Stfersdiide@pgared G
prot ei n-coupl ed receptor polypeptide is related to a receptor amno acid

sequence. 3950%%5;&%3@ @lgse\gi#péy f}éﬂgﬁgéﬁg@ h%%é&%?%@é&g?ﬁ%cﬁﬂ% anQ &Btrﬁ‘h%é.r ms 32

to 34 when from human uko Iver, placenta,

spleen tissue. 37. The is d | ynucl eoti de_acgording to any one of
cPat e 30" ¢ BUss o g 200G B Lo B e eI B e BEatn v
endogenously by human ki dney, |eukocyte, liver, placenta, or spleen. 38.
An i sol at edbpaispmated eodi the peheboaiilh pearespridedsino dMenbranevyésssi Buffed d
pol ynucl eoti de conprises a nucl eoti de sequence of the isol ated

pol ynucl eot T&%MW&%&E&%@M%}QO@ abr ¢7 alifiles3? 420, Jhe sdfbmatiit Wil Ghadt ed
pol ynucl eoti de according to claim 38 conprising nucleic acid encoding a G

tein. 40, A t i_Si I . | tNd,: f
Ol i e 32 18 b gl B St BeRt Bl R G SR AECOmR R QBT ©

expression vector and _wherein the polynucl eotide according. to any, one of
clai ms 32 t BogosenizedgisEzabhBynkmak pelyref g homegeier (1420 socopd burssi Wish thhost
cell conprising the vector of claim40. 74 1 4 MAY 2004 43. A reconbi nant
host cell coilrpratsiahg it lkespessoangr Tofs ictefsinred 4d herdin as AMemboinatPeateinBnbr ane of

t he reconbi nant host cell of claim43 wherein said nenbrane conprises a G

protein-coupl ed recept2or ermBradeddProteitAisagl ated pol ynucl eotide according
to any one of clainms 32 to 39. 45. A nethod of producing a human G

protei n-coupl ed EEAGRLRY tHR hAndgeRatidfS ipPhteinPicPL &inati6R BB Ithe mtehtr iR Sk@ps of ,
(a) transfecting the eXpression vector ‘according to claim41 into a host

cel | 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 i1s thawed at
room temperature, followed by vortex and then homogenized with a polytron at about
12 x 1,000 rpm for about 5-10 seconds; it 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
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
control “blank”. Each contained 800ul Binding Buffer. Thereafter, 10l of Bradford

Protein Standard (1mg/ml) will be added to each tube, and 10ul of membrane Protein
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t hereby producing a tranfected host cell; and (b) culturing the transfected
host cell under conditions sufficient to express a human G protei n-ﬁﬁtﬂq@d
receptor or GPCR fusion protein fromthe expression vector. 46. 'ﬂh[é od
of claim45 further conprising obtaining the transfected host cell. 47.
The met hod of. gbai m4(i—3 8r 46 wherein the host cell is a mammalian cell. 48.
The met hod APESPHN Ryaddsd &9 BishoueAubmetosths blak) nd erer Rern 20l |ofiBradfordByed |
fromthe group consisting of a COS-7 cell, a 293 cell, and a 293T cell. 49.
An i sol at ed Bsegers bbb baadded timarchGubeofaiawadobp lvedex edepichr  adkey gapt (Sge
conprising an am no acid sequence selected fromthe group consisting of:

(a) a sequemdeukgnhe itshesgville rvonexatant 8RAUABSE tB&lkid Sl BeithnsERei B NO
6; (b) a sequence encoded by a pol ynucl eotide that hybridi zes under
stringent hyQedidkzatye Uil : l,ement ary
sequence thereto; (c) C}{ﬁﬁgt%ggglllgﬁggbéegiogg3&%§@cp% %&gﬁ%g@%’é’%‘ﬂ%‘g{:ﬁém e
by perform %vcl@ﬂéﬁ i se chain reaction (PCR) on a hunman DNA sanpl e usi ng
specific priners S%PD NO 45 and SEQ ID NO 46; and (d) the sequence of a
constitutivel y-activated Vi):ii ant of SEQID NO 6 wherein said

constitutivel y-activated vaireshldensifisaiendssayutation 75 1 4 MAY 2004
positioned 16 am no acid residues N-termnal fromthe conserved proline
residue within the TV3 dond#tedgflsSEQ ID NO 6. 50. An isol ated or

reconmbi nant human G protei n-coupl ed receptor pol ypeptide conprising the
am no acid sequeqi¥ Boffededsiktyd af 05 yil Bihding Bi&eodiddmaBine (fiympedat.ofom Ng
pol ynerase chain reaction (PCR) on a human DNA sanple using specific
primers SEQGLDX) folldwad 8y IELHiEDoNGIuths i2 Bindifg IERMHertE SR b.ﬁiﬁnﬁf&)kjﬁé“
human G protei n-coupl ed receptor polypeptide conprising the amno acid
sequence se [ i I i SOl at or_r,econbi nant . GPCR
fusion prot gﬁﬁr?@é%%ﬁ???ﬁg fa(%bgl% r??)Chagi%lcji \%e%ﬁglr%g@?)’ © eh fvgg}) QEGeE 2

r econbi nant tein-cqoupled rec 0 ol.ypeptid rding. to any
one of clai (Ff%%%pﬁ%n%gmgys ﬂ'%@givsogﬂ? %gﬁcg)?‘i F%@ﬁmﬂgmﬁ)@@%&%ﬁiﬁot ein
according tQ C 8 Bon’0.1uM GDP), 50ul Membrane Protein in Binding Buffer, and 50ul

[**S}GTPYS (0.6 nM) in Binding Buffer (2.5 ul [*S]GTPyS per 10m! Binding Buffer).
b. Procedure

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
0.25mg/ml in Binding Buffer (final assay concentration, 12.5ug/well). Thereafter, 100
pl GDP Buffer was added to each well of a Wallac Scintistrip™ (Wallac). A Sul pin-
tool will then be used to transfer 5 ul of a candidate compound into such well (i.e., Sul 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

step the pin tool should be rinsed in three reservoirs comprising water (1X), ethanol (1X)




conprising a G protein. 54. A nethod of identifying a nodulator of a G
protein-coupled receptor conprising the steps of: (a) contacting a

candi date conmpound with a reconbi nant host cell that expresses the %B‘Fﬂ]p
prot ei n-coupl ed receptor pol ypeptide according to any one of clai s 8
51 or an isol ated nmenbrane conprising said human G protei n-coupl ed

recept or poindpegti @) ~andest Bpudshsudibaghtize fabi the tyol afftct dveh conp auddtiddo
inhibit or stinmulate functionality of the G protein coupled receptor

pol ypept i dewith@agidrand kikhiviped. | Difer@dfies tSOMUloAMeibrafe Brteth (wiNB4 bcﬂﬁa'tb tdch
I ndi cated that the candidate corrpound Is a nodul ator of the G

t th
Conpr i 51 ng. or s %@.ﬁ“ﬁ%"%‘%g R BE P ons s AR iR PR B Msgttee”
met hod of cl m54 e host ri ses. the ex S8
vector of cft ﬁ‘fl)llin BFF mﬁ%F rngc}B fﬂau ﬁ@o%teg%ra(mg c;lfhef,alag?ljl?ré l514“?0 56
wherein the .G Er otei n- coupl ed receptor polypeptide conprises the am no

aci d sequen@®)SEPYS dP-6hnlv in Shinding Ruffergwilbge asldagtthothchiwelliefllowsd by a

nodul ator of a G protein-coupled receptor conprising the steps of: (a)
contacti ng iaceandh dat ehaenfad 60 hinttbhataod e coffratant(adids tin €8d txabdpdd, plates
expresses the GPCR fusion protein according to claim52 or 53 or an

i sol at ed Mepbe2Bert@ARA fS])NThE aisdy WiFReh Be kOppd it SirhinA8¥dnd PhteSBAKINDI NY
the ability of the]r corrpour%d to |n¥1| bi t eor st?prru Bé){{% functloﬁglelty of the G

protein-co recepto I pt n sai d_GPCR fu5| tein
wher ei n mﬁ%ﬁdfoﬁﬁoﬁm tﬁsnﬁléé[g:éon&g p%? ?lf%}n%tbleoar‘?g}r?tfgl mhbdf‘%at@?%{' at the
candi dat e corrpound i s a modul at or of the G prot ei n-coupl ed receptor

pol ypept i denamipld spdsqaiadith Bleteqoyemn éléﬂefpiat%sw@rl theinpe reef 95 pPelaes g0t he

host cell or nmenbrane. 60. The method of claim58 or 59 wherein the host
cel | conpriség ehmgeRmteSdi (as per manufacturer instructions).

B. Cyclic AMP Assay

Another assay approach to directly identified candidate compound was
accornplished by utilizing a cyclase-based assay. In addition to direct identification, this
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.
SMP0O04A) was preferably utilized for direct identification of candidate compounds as
inverse agonists and agonists to constitutively activated orphan GPCRs in accordance
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
centrifuged at 49,000 X g for 15 minutes at 4°C. The resulting pellet was then

resuspended 1 buffer containing 20mM HEPES, pH 74 and 0.1 mM EDTA,
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vector of claim4l. 61. The nethod according to any one of clains 58 to 60
wherein the GPCR fusion protein conprises the amno acid sequence set
forth in SEQID NO 6 and the anino acid sequence of a G protein. HRMMI04
met hod of identifying a nodul ator of a G protein-coupled receptor

conprising,.the ste of ;. (a r.qvi di a reconbi nant host cell that

expr esses goagéﬁu]z%gf%ﬁo S%ﬁ"%}fl%ﬁﬂ%é‘@ﬁg’gﬁ Crgugatan a0t B dosEymenies atet
forth in SEQID NGO 6. and a Gprotein or an isol ated nenbrane conpri sing
sai d GPCR “4flsi B s5Wieg pelley wag then wmved @0A07® pntlostiliaed. | Gy the dandf diadoe
conpound with the reconbi nant host cell or isolated nmenbrane; and (c)
measuri ng ideatifibatidnt screvhirteh éhecmembrind gefiet mhilbivly Gawsd bMo Semperature,
functionality of the G protein-coupled receptor pol ypeptide portion of

sai d GPOR fussiiddad bi i Wbiesialol JRNLIERED A1 73LhAYDAM RIEAT S04ty

functionality indicates that the candi date conpoun

G protein- : : ' e t hqd accordi ng ta any one
of clains gﬁ&iﬁ%—%%g{ %‘S?Ig%m?ﬁg rmﬁt%/ rgf gpgﬁgmg%degeé%ﬁw%gﬂesﬁr ?‘E‘ﬁgeﬂ“ 59oni st ,
or an inverse agpnist. 64. A process for identifying a conpound that

nodul at es Bﬁl@ﬁﬁ?'transduction medi ated by a C5a receptor-related G

protei n-coupl ed receptor, said _process conprising performng the nethod
accordi ng to an§#dfe sepdadnandkDetaction Batfersmomprising@ass of gracede it cAMMg a
conpound that nodul ates signal transduction nediated by a G

pr ot ei n- co(ipCad] ted &peidPeteatioki Blrffey) weeukepgartdand mui@rainep|if @etdrdance Gvitts pl een,
sai d process conprising performng the nmethod according to any one of

claims 54 the M3nufd€uret)s dnafuchors. PASSaG| Buf@URALErepRELHe fd0sEE&nEH N and
candi dat e conpounds as pharnmaceutical agents for a disease or disorder

| ated toc ' k 10 cen. inth
rel ated tocddifinkd doew1 HEPSSKBEYY 8, 1WMg@l,%g@g%h?%éH&e§6ﬁ%groeﬂ n the

G protein-coupled receptor is a G protelin-cou ept or pti de

according {,Q ARV AREn® pnbpbitRasd A Signal 50’ 8M GTP (Sigma), and 02 mM ATP

(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 (3pl/well; 12uM final assay
concentration), together with 40 ul Membrane Protein (30pg/well) and 50pl of Assay
Buffer. This admixture was then incubated for 30 minutes at room temperature, with
gentle shaking.

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

the mean results of each plate (“m™) and the mean plus two arbitrary preference for
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1 4 MAY 2004 67. An isolated pol ynucl eotide encoding a human G

protei n-coupl ed receptor pol ypeptide, wherein said pol ynucl eotide
conprises a nucl eotide sequence selected fromthe group consisting of: (a)
a sequence encodi ng a pol ypeptide that conprises the amno acid sepidtyails
set forth in SEQID NGO 10; (b) the sequence set forth in SEQID NO 9; (c)

the sequenceettudh poInvere leetibe st abs hwhhit gesadndedenShvd @R tection of
hybri di zati on conditions to (a) or (b) or a conpléenentary sequence

t her et o; ( d)c (ﬂﬁaé %ghﬁ?gﬁrﬁisq}(nat ?Oxlgﬁﬂ%tthﬁ ﬁ%{h@:@&&?}%@kﬁ%ﬁglaﬁ% tRce He?url ﬂagg

pol ymerase chain reaction (P using speci

primers SEQ ID NO_49 and SEQ | 1 ..50; t he sequence of

pol ynucl eot i @08%%épﬁgﬁﬁg°b§m%%$$%#%$ﬂﬂmpoﬁ@ﬁg?ﬁgﬁ e l%myeﬂfgﬁﬂﬁeéptia on
a human DNA sanpl e using specific prinmers SEQ D NO 109 and SEQ I D NO
110; (f) a Selstiercel SRcesy as c&irdt| dom thel puman seateadinyalveaselegionset) | D
NGO 10 wherein said constitutively-activated variant conprises a nutation
posi ti oned téndidatecompoundsethialduesabé ther prar waht fespmse bg a desse theedhearppbitd ne
residue within the TMb domain of SEQ ID NO 10; and (g) a variant of SEQ ID

NO 9 conpr irgspBsed plistthé hom sianddrt ideniatdoral Busedogdn theicalicion afbcaitd)ehaci d
16 amno acid residues Ntermnal fromthe codon encoding the conserved

proline resi.gugint thhPoldds il MR H05RInE wdl w%ﬁgii}‘égtlmengiged Q@p%gtf\'ei nedrad ed

pol ynucl eoti de encodi ng a ﬁunan G pr ot ei n-coupl ed” recept or ypept i de,

her ei 2l depaLYRYSLeaL 48 SATEIAE LIS BEANFRE Rl ROty QuCkEOEBde

obt ai nabl e per se cha reaction a huna

sanpl e using specific,priners SEQ 1D NQ 49 and SEQ ID NO, 50. 79 1 4 MAY
5008 Go. A s BBGE Y 781 DRGEN ol S EOIHABA I AR P et PRS0
receptor pol ypeptide, wherein said pol ynucl eotide conprises a nucl eotide
sequence sédcaEfisd Vithewh anpngyisdge ebws icadagerpusfigand for this GPCR. By focusing

on assay techniques that are based upon receptor function, and not compound binding
affinity, we are able to ascertain compounds that are able to reduce the functional
activity of this receptor (Compound A) as well as lincrease the functional activity of the
receptor (Compound B). Based upon the location of these receptor in lung tissue (see,
for example, hRUP13 and hRUP21 in Example 6), pharmaceutical agents can be
developed for potential therapeutic treatment of lung cancer.

References cited throughout this patent docﬁment, 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 withun the
purview of the slkalled 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
purposes of utilization fof both the endogenous and non-endogenous human GPCRs, it 1s
most preferred that the vector utilized be pCMV. This vector was deposited with the

Amencan Type Culture Collection (ATCC) on October 13, 1998 (10801 University
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(a) a sequence encoding the am no acid sequence set forth in SEQ I D NO

10; and (b) the nucleotide sequence set forth in SEQID NO 9. 70. The

i sol at ed pol ynucl eoti de according to any one of clainms 67 to 69, th&ﬁ%%mé
the am no acid sequence of said encoded G protein-coupled receptoﬂ

pol ypepti de_i s, r,el at ed e receptor, am np acid sequence. 71
The i sol at e@%l@ﬁ%?@o&?‘d@i@gg&gﬁggﬁ%‘{% BRwsigns Eﬁo the %’é‘d@?’s‘t €8y Mhen
obt ai ned from human brain, colon, heart, kidney, |eukocyte, pancreas,
prostate, sglntergtiesdResogntsinedithe Peposit of Migroetggminms fordbaiupase of Patent

i sol ated pol ynucl eoti de according to any one of clainms 67 to 69, wherein
sai d nucl eoPicdediseqlibO DNA saekepedby éed ATCO gad otteinyingy tolbenaiblr The ATCEE on,
heart, kidney, |eukocyte, pancreas, prostate, small intestine, spleen,
testis, or nddw§ipfed tha foldWinS@patiesiniet YpChMeotd teC epgRgding a GPCR fusion
protein, wherein said polynucleotide conprises a nucleotide sequence of
the isolateg polynucleotide according to any one of claims 67 to 72. 74.
The isol ated pol ynucl eotide according to claim 73 conprising nucleic acid
encodi ng a protein. 75. A vector conprising the polynucl eotide according
to any one 0f clains 67 to 74. 76. The vector of claim75, wherein said
vector is an expression vector and wherein the pol ynucl eotide according to
any one of £lains 67 to 74 is operably linked to a pronoter. 80 1 4 NAY
2004 77. A reconbi nant host cell conprising the vector of claim75. 78. A
reconbi nant/host cell conprising the vector of claim76. 79. An isolated
menbr ane of the reconbi nant host cell of claim78 wherein said nenbrane
conprises &/G protein-coupled receptor encoded by the isolated

pol ynucl eoti de according to any one of clains 67 to 74. 80. A nethod of
produci ng ayhuman G protein-coupled receptor or a GPCR fusion protein
conprising the steps of: (a) transfecting the expression vector according
to claim764into a host cell thereby producing a tranfected host cell; and
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(b) culturing the transfected host cell under conditions sufficient to

express a human G protein-coupled receptor or GPCR fusion protein fromthe

expression vector. 81. The nethod of claim80 further conprising o ;%hﬂin?

the transfected host cell. 82. The nethod of claim80 or 81 where At

host Cﬁh%Vhs a_ mammljian cell. 83. The nethod according to claim82 wherein
a

the ma I> GEAIMED 5| ected from the group consisting of a COS-7 cell,
a 293 cell, and a 293T cell. 84. An isolated or reconbi nant human G
prot ei n-coupl ed receptor pol ypeptide conprising an am no acid sequence

sel ect et fr ohnm isoéatgd polynuclestide iengoding a hiamaa G pepteinceoupleprésapigr t he am no
aci d sequence set forth in SE a sequence encoded by a

| NG 10; (b) 1
pol ynuc! eot iRRYREPIide, pherein %8 W.Fﬁ%'c'e%tiqq ‘PF(Q’BI)%'E'SEP%PPQPQHQ?&QQEﬁﬁ%ﬁ tions to
SEQ I D NG e@ém@d%ﬁﬁr@ﬁggﬁr&z} Sgﬁﬂg?ﬁlce thereto; (c) the sequence encoded
e obtaima B

by a pol ynucleotid e by performng polynerase chain reaction
(PCR) on a Hajran eDdquencel encodingoa pelypepfide thaticonsis8Ethé Bried ad® and SEQ
ID NO 50; and 81 1 4 MAY 2004 é@tﬁétﬁ (S_qu_ence of a

constitutivel y- acay§ped Sgbiord @f ‘$ NO 10 wherein said
constitutiv - aGkd | ; ' tation positioned 16 am no
acid resi dug@'Nggéﬁéﬂgﬁﬁﬁﬁgmﬁgﬁ%%w %?ol I ne residue within the TV
domai n of SHQ) | DihseqOen@sof Apolysotieptide thathybodizesamdeh strimgett

prot ei n-coupl ed recepnt or. pol ypeptide, .conprising the am no acid sequence
encoded by a pol W&E‘B@Gﬁ?ﬁgc’%@'ﬁg?%gb@ or )B’e"f‘Fgm‘?@e’ﬂ)‘é‘Wﬁ%ﬂ‘i‘%@%hai n
reaction (PCR) onnhareigtman DNA sanple using specific prinmers SEQ ID NO 49

and SEQ ID NO 50. 86. An isolated or reconbi nant human G protei n-coupl ed
recept or pol{gpeptthe sequemis dfsa pglynteteatide obtainable byypentoeming pblymenasen SEQ

ID NO 10. 87. An,isol at conbi nant fusion. protei.n conprising an
am no acid sequ@rq@g‘ @Pﬁﬁ%%‘é@f&ﬁéﬂ?‘@%ﬂﬁ? Rl e@”ﬁi’%’f'ﬁ?ﬁ- coupl ed
receptor pol ype@E@eDae0048ang SEQaDNON&q.0f clainms 84 to 86. 88. The
i sol ated or reconbi nant GPCR fusion protein according to claim87
conpri si ng d€lG prosequence encoding a constitutively-activated variant of SEQ ID NO:

4 wherein said constitutively-activated variant comprises a mutation

positioned 16 amino acid residues N-terminal from the conserved

proline residue within the TM6 domain of SEQ ID NO: 4; and

1)) a variant of SEQ ID NO: 3 comprising a mutation positioned at a codon
encoding an amino acid 16 amino acid residues N-terminal from the
codon encoding the conserved proline residue within the TM6 domain

of SEQ ID NO: 4.

2. An isolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sample using specific primers SEQ ID NO: 43 and SEQ ID NO:
44,

3. An isolated polynucieotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises a nucleotide sequence
selected from the group consisting of:

(@) asequence encoding the amino acid sequence set forth in SEQ ID NO:
4; and
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89. A nethod of identifying a nodulator of a G protein-coupled receptor
conprising the steps of: (a) contacting a candi date conpound with a
reconbi nant host cell that expresses the human G protein-coupl ed tédst200¢
pol ypeptide according to any one of clains 84 to 86 or an isolated

menbrane cogprising said human G protein-c receptor polypeptide; and
(b) neasuri n@)t hzhgg\uprét@dgfseﬂ%"@%ﬁﬁbﬁﬁg '?%Eﬁlﬂ‘ﬁ r stimulate
functionality of the G protein coupled receptor pol ypeptide wherein

inhibition or stinmulation of said functionality indicated that the
candi dat-e cUmpisolated polynpoleotide accatdingte apyone of tlauos plted, wheegindhe

pol ypepti de. . Th t ho f claim89 further conmprisin rovidi t he
host cel | orargﬁlgr%yiﬁg&u%f%f M?n%fg%j é‘lpr_o %‘CHHH‘%HJQS?SPFQPK"Pﬁg{? 90
wher ei n t he i§ pgibtetilol gy FE2 rEESptoX BTG scyaehes, of claim 76. 92, The
met hod according to any one of clains 89 to 91 wherein the G protein-

coupl ed receptor polypeptide conprises the am no acid sequence set forth in

SEQ | D NO : i R . of G .

pr ot ei né-\'lcoouélen 1N %fbe‘%ée\b’@‘ n8%8ﬂ%? Fgﬁﬁg‘hb@ég’t@%@%ﬂ 8%“3%"%8‘%‘%5%3?\‘5’ a

candi dat e cqrnutieotidelcompnseebhodsbtidwséqustide dfthe isdlategesses the GPCR
fusion protein according to claim87 or 88 or an isol ated nenbrane

conpri si ng AUGRStde AGCEFIRG & 8Py ong i cladsiel®stiri ng the ability of the
conmpound to inhibit or stinmulate functionality of the G protein-coupled
receptor pol ypeptide portion of said GPCR fusion protein wherein
i nhi bi t8.on drhesisolatechpolgnuciéotide dccdrdimgt toateiin 5 yompdisingl mscléibaicid he
candi date co oHnd i %h% modul ator of the G protein-coupled receptor
pol ypept i de.er;&?. INGRGRHOMRIB of claim 93 further conprising providing the
host cell or nenbrane. 95. The nethod of claim93 or 94 wherein the host
cell conprises the expression vector of claim76.

7. A vector comprising the polynuclectide according to any one of claims 1 to 6.

8. The vector of claim 7, wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 1 to 6 is operably
linked to a promoter.

9. A recombinant host cell comprising the vector of claim 7.
10. A recombinant host cell comprising the vector of claim 8.

11.  Anisolated membrane of the recombinant host cell of claim 10 wherein said
membrane comprises a G protein-coupled receptor encoded by the isolated
polynuclectide according to any one of claims 1 to 6.

12. A method of producing a human G protein-coupled receptor or a GPCR fusion
protein comprising the steps of:
(a)  transfecting the expression vector according to claim 8 into a host cell
thereby producing a tranfected host cell; and
(b}  culturing the transfected host cell under conditions sufficient to express
a human G protein-coupled receptor or GPCR fusion protein from the

expression vector.
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96. The nethod according to any one of clainms 93 to 95 wherein the GPCR
fusion protein conprises the am no acid sequence set forth in SEQ LQWZ
10 and the anmi no acid sequence of a G protein. 97. A nethod of identi |HQ§
a nodul ator of a G protein-coupled receptor conprising the steps of: (a)
provi di ng a reconbi nant host cell that expresses a GPCR fusion protein
conprising the am no acid sequence set forth in SEQID NGO 83 1 MAY 7004

4
10 and £3.G prigg Rigthdy oﬁélairﬁ‘?b%ﬂﬁ'err@fmﬁﬁégﬁ%gﬁmihéitt 9@%&%@% tfdgfii on

protein; (b) contacting a candi date conp e reconbl nan ost cell
or isolated nenbrane; and (c) nmeasuring the ability of the conpound to

i nhi bit | mul_at ti it f .t G i n- | ed t
TPl of 85 122 Vot PR el 5 SrosPlein oot
stinmulation of said functionality indicates that the candi date conmpound is

a nodul ator of the G protein-coupled receptor polypeptide. 98. The nethod
accor di Hy t olhghinehnd agcardingis cium H wheigie the marvaalian gethisseleéctedan

agoni st, a [ LStcal ' hSL cess for
ot 191 ng o3 9ERRYtstRla T LU LR BN 2Bo T R0 AT 2t ed by a
masi oncogene receptor-related G protein-coupled receptor, said process
conprising performng the nethod according to any one of <clains 89 to 98.

100. A Y-ocAnisokted g rreanybinanthipap supeoteinzao repeptorfaneptide

hear . ki ancy" PTG B i aEide @iEnde SO rORF R oub BaRbRlo of con

testis, or t{aynusa sexpiahcemoonmrising thepamnonarig sefoentagett fofthim SE@I IR ccor di ng
to any one of cl %as 89 to 98. 101. Use of a G protein-coupled receptor to
screen candi date nf)'ounds as pharmaceutical agents for a disease or

di sor der 1 el(gf ed d Ged¥hobicBaes Byfpolygabbicd i ybribigpk aMbe,  pancr eas.

prostate, small inteStine, spleen, erein the
pr ot ei n- coupl ed rstigand hybddizat®mpeonditionstouBESA D NE: Sptroa complgmegntade
according to any s%rc'ﬁeﬁée ﬁ'le%tr(T)';s 84 to 86.

(c)  the sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NO: 43 and SEQ ID NO: 44;

(d) the sequence of a constitutively-activated variant of SEQ ID NO: 4
wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 4; and

(e) the sequence encoded by a nucleic acid sequence encoding an
endogenous G protein-coupled receptor, said nucleic acid sequence
being obtainable by performing polymerase chain reaction (PCR) ona
human DNA sample using a primer that comprises the nuclectide
sequence set forth in SEQ 1D NO: 43 and/or SEQ ID NO: 44.

17.  Anisolated or recombinant human G protein-coupled receptor polypeptide
comprising the amino acid sequence encoded by a polynucleotide obtainable

by performing polymerase chain reaction (PCR) on a human DNA sample
using specific primers SEQ ID NO: 43 and SEQ ID NQ: 44,




84 1 4 MAY 2004 102. An isol ated pol ynucl eoti de encoding a human G

protei n-coupl ed receptor pol ypeptide, wherein said pol ynucl eotide 1 4.MAY 2004
conprises a nucl eotide sequence selected fromthe group consisting of: (ag
a sequence encodi ng a pol ypeptide that conprises the am no acid sequence

set for in, SEQ |.D.NO 14: (b he sequence set forth in S D NGO 13;
() t hel Geq AR EDIHE 57 serHabABLbRE (h AT R HeoURIS Lo R PR eI
hybri di zat i ogbrigrigihg tRNEminG 48Y seuéRde 86t BRAAEERTERNINGY4 Sequence
thereto; (d) the sequence of a polynuc eoti(g}gI obt al nab'?dg' by perform ng

pol ymerase chain reaction (PCR) on a human DNA sanpl e using specific

primers,, SE 53 d SE 54: (e) the seqguence of a .

pol ynucl %ot %ri%g%?gg ﬁéﬁ?@%@n&¢$% H‘bg'%é’ IP£Ompr AN AIIRP 38K (PCR) on
a human DNA sgjiiehee 6$ tHisBRASA b FeddnbTBAR huPah M%inleb%gf’éaﬁre%% diD_NO
114; (f) a seciuenc_e encodi ng a constitutivel y-a(t:'ﬂ)vat ed vari ant @ rSEQ | D
NO 14 wherRalypepiide acsaeding e oy ope£f claimsdd® twat8.ant conprises a nutation
positioned 16 amino acid residues N-termnal fromthe conserved proline
residue within the TMb domain of SEQ ID NO 14; (g) a variant of SEQ ID NO

13 conpr0.si Mhepistidtéd bpredeashibatt GHCH fugionGeratsin eeeediingtcdamimpo acid 16
am no acid residues Ntermnal from the codon encodi ng the conserved

proline resiGRRPNGINGASG PFRIEMVE donain of SEQ ID NO 14; (h) a sequence
encodi ng a pol ypeptide that conprises the amno acid sequence set forth in
SEQ ID NO 88; and (i) the sequence set forth in SEQID NO 87. 103. An

| sol at e2if.pol A methed of identifyirgpa ngoduidtoneha G pratbiei-couphep feodpterc ept or

pol ypepti de, wherein said okynucleotide conprises the sequence of a

pol ynucl eot i CERIG¥G W@F’g? ‘per f or mi ng pol ymerase chain reaction (PCR) on

gShurran DNA @Rl @ntticting 5 eatdidate Bt wital rechifbimmit ABdt RHphP NO - 54
expresses the human G protein-coupled receptor polypeptide
according to any one of claims 16 to 18 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor

polypeptide.

22. The method of claim 21 further comprising providing the host cell or

membrane.

23. The method of claim 21 or 22 wherein the host cell comprises the expression
vector of claim 8.

24. The method according to any one of claims 21 to 23 wherein the G protein-
coupled receptor poiypeptide comprises the amino acid sequence set forth in
SEQ ID NO: 4.

25. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:
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1 4 MAY 2004 104. An isol ated pol ynucl eoti de encoding a human G

protei n-coupl ed receptor pol ypeptide, wherein said pol ynucl eotide
conprises a nucl eotide sequence selected fromthe group consisti ng1o[‘f!§)“w(zgf]4
a sequence encoding the am no acid sequence set forth in SEQID NO 14;

d (b) th | tide, t forth, i SEQ | D, NG 3. 105. Th
e B TSR T oS Rl 3o Beant b3t 49Risal ™ wner i n
the amno acid SWs‘tﬁeW@H%?i@ﬁ@ﬁa@ir%@é&bﬁf WhiRfl16 8F eBidfan

pol ypeptide is related to cysteiny ukotriene ré&ceptor 1 amno acid
sequence. 106. Ansolatsidanethbpang nompasingdaic GRECR fgsien GRARIN, asdon pr ot ei n,

ool ated pdPYhudhERTIrED BEAIEY B e Compouia REphi i aids® o 105 107.
The isol ated pol wanal&@ua'gp@naé@ Fiteim-dupted Bt @rﬁgﬁﬁﬂ}e@%bﬁi ¢ acid

encoding a G protein. 108. A vector conprising the polynuc accordi ng
to any one of cl daitsGRER fusion proteinoshergireinhiintian ovstiroulation b 8aigher ei n sai d

any one of i ar miuagie R 60t B Rt iR Gt BT Gppliiafig a7 1
recombi nant host treld prAGIALdoIp fdteptor Holfpephide! ai m 108. 111. A
reconbi nant host cell conprising the vector of claim109. 112. An isol ated

menbr ane of the reconbi nant host cell of claim 111 wherein said nenbrane

pol ynudteor 1 e BlEIfofgen 25  FRT B BHE REidilo MEmeS P 4 vy 2004
113. A net hgfembrditeoduci ng a human G protei n-coupl ed receptor or a GPCR

fusion protein conprising the steps of: (a) transfecting the expression
vector according to claim109 into a host «cell thereby producing a

Lo Py R R AR
GPCR f usi on vectiraif eldimdn t he

28. The method according to any one of claims 25 to 27 wherein the GPCR fusion
protein comprises the amino acid sequence set forth in SEQ ID NO: 4 and the
amino acid sequence of a G protein.

29. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

{a)  providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO: 4
and a G-protein or an isolated membrane comprising said GPCR
fusion protein;

(b) contacting a candidate compound with the recombinant host cell or
isolated membrane; and

(c)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein-coupled receptor polypeptide portion of
said GPCR fusion protein wherein inhibition or stimulation of said
functionality indicates that the candidate compound is a modulator of
the G protein-coupled receptor polypeptide.
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expression vector. 114. The method of claim 113 further conprising
obtaining the transfected host cell. 115. The nethod of claim 113 or 114
wherein the host cell is a mammalian cell. 116. The nethod accor di righ MaY 2004
claim 115 wherein the mammualian cell is selected fromthe group consisting

f =7 cgl l 293 cell d a 293T cel|l 17, An i d ,
" econti Bt U ERSdRorEno B Hby e alafifs 21 b F8aTertd e SRRIRionss an
am no aci d s@fiagomist, %%d?ﬁél%d‘rﬁé?,%rtﬂ?irﬂﬂé%@ﬂﬁﬁﬂﬁ_ﬁi ng of: (a) a sequence

conprising the am no acid sequence set forth in SEQID NO 14; (b) a
sequence encoded by a pol ynucl eotide that hybridizes under stringent

hybri dizati o ondi t 0. SEQ NO. .13 or onpl enent ar equence

t her et oﬁ( c)ﬁPﬁ%&gﬁ{’;@ﬁ%@@@%8{3'%89”8“ &?WB@W@&%@Q"%@[%S% Iy
perform ng rmedianey agﬁm‘m ?éamé Ot dRite8 G pr P PEBGr, USi ng
specific priners SE%SI NO. y and SEQ | D NO. %g&?m he sequen@é of a
consti t uti veiajd peacess comprigindperfamimeEthe metimd aacordingrieianyserieof
constituti vecllgim%céf' ?/%aégd variant conprises a nutation positioned 16 am no
acid residues ter i fromthe conserved proline residue within the TMVb
domain of SEQ ID NO 14; and (e) a sequence conprising the amno acid
sequence set forth in SEQID NO 88. 87 1 4 MAY 2004 118. An isol ated or
reconbi nant human G protein-coupl ed receptor pol ypeptide conprising the
am no aci d sequence encoded by a pol ynucl eoti de obtai nable by perform ng
pol ymerase chain reaction (PCR) on a human DNA sanple using specific
primers SEQ ID NO 53 and SEQ ID NO 54. 119. An isol ated or reconbi nant
human G protei n-coupl ed receptor pol ypeptide conprising the amno acid
sequence set forth in SEQ 1D NO 14. 120. An isolated or reconbi nant GPCR
fusion protein conprising an amno acid sequence of the isolated or
reconbi nant human G protei n-coupl ed receptor polypeptide according to any
one of clains 117 to 119. 121. The isolated or reconbi nant GPCR fusion
protein according to claim2120
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conprising a G protein. 122. A method of identifying a nodulator of a G
protein-coupled receptor conprising the steps of: (a) contacting a

candi dat e conpound with a reconbi nant host cell that expresses thﬁkb¥%gﬁw§
prot ei n-coupl ed receptor pol ypeptide according to any one of clai 0
119 or an isolated nmenbrane conprising said human G protein-coupl ed
receptor pol ypeptide; and (b) neasuring the ability of the conpound to
inhibit or stinmulate functionality of the G protein coupled receptor

pol ypeptide wherein inhibition or stinulation of said functionality

i ndi catd t Han isolried pelingstestide encoding a Bumandd preietr-capled eec@ptor

protein-cou ptor. . t] 3 h hod, of. .cl aim 122 further
conpri si ng 033&?&&?@% f"ﬁgreﬁﬁg%’}bg@ﬁyﬁlgﬁm%&?'ﬁﬂﬁgér{éE'.UC"FﬁhdﬁéPHUBn?ﬁ claim
122 or 123 vdetected fiohethiogroup&iohsigtngiofses the expression vector of claim
109. 88 1 4 MAY 2004 125. The net hod accordirgg to any one of clainms 122 to

124 wher ei n {Bhe @ PRBIVICE-ENCONTR PPOEPtIdR thal oppulsiseddhe 8mine e6idl t he ani no

aci d sequence set.f ' I d}l(ib .2126. A method of identifying a
nodul at or of a ngﬁgFéP%?gtoft?ﬁﬁeqﬂ ér%ecepto '6’corrpri sing the steps of: (a)

contacti ng gbfandhdatquencesetfdrtin SEQ IR MNOE;nant host cel | that
expresses the GPCR fusion egrotei n according to claim120 or 121 or an

i sol at ed merBr and"@ §RAFERGEHEf 3 Aplynaglertide dhalhypridizes Mndgr atringenheasur i ng
th bilit ft AL b ' ' | f the G
e 21113 of CigosammontphastiivD) @1eey Sbabtnbogl ighid o1

pr ot ei n- coupl ed ceptor p uasi on protein
wher ei n i nhi biti dnemto;sti mul ati on of said functionality indicates that the

Can dat e QRS o kBaie ol 4 b3hrahieokds oFibhsius b P S ety « ne
Eg:t g:: : ggnp??;éggﬁ{‘%gcﬂigﬁ (PERY ofitl AeshaATDIAZaMplE BsPYy shetifittsiRern the
SEQ ID NO: 45 and SEQ ID NO: 46;
(e) the sequence of a polynucleotide obtainable by performing polymerase
chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 105 and SEQ ID NO: 106;
i) a sequence encoding a constitutively-activated variant of SEQ ID NO:
6 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 6; and
(9) avariant of SEQ ID NO: 5 comprising a mutation positioned at a codon
encoding an amino acid 16 amino acid residues N-terminal from the
codon encoding the conserved proline residue within the TM6 domain

of SEQ ID NO: 6.

33. Anisolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sample using specific primers SEQ 1D NO: 45 and SEQ ID NO:
46.
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expression vector of claim109. 129. The nethod according to any one of
clains 126 to 128 wherein the GPCR fusion protein conprises the am]qq&ﬂ%ﬁt
sequence set forth in SEQID NGO 14 and the am no acid sequence of 'a
protein. 130. A nethod of identifying a nodulator of a G protein-coupled

t i si.ng f: i di i nant host cel |
hat - exihes A8 oH PO uRlsHRaE roolifia AhGHAE G el SRied RiepiSequence
set forth im&g@ggiggwgherém saPpalyFadeolic orfprigds A $RkRAHe BRFhEARE

conpri sing sai usion protein; (b) contacting a candi date conpound
with the receiestadiom e gepicopsisting@lat ed nenbrane; and 89 1 4 MAY 2004

(c) neasuri th L1 Lo Lnhibit qr sti )
functionalit )of eq ﬁ%d@#o%oﬁ%i)@%{%ﬁ%}c@%ﬁ%‘ﬁh%ﬂﬁ6‘?’?’6@”%?# ﬁ)ohloof

sai d GPCR fusion grapidei n wherein inhibition or stinmulation of said
functionality indicates that the candi date conpound is a nodul ator of the
G prot ei n- cd@pl edhe deelsodide senyerss sefdorthin SEED M@ 1od according to any
one of clainms 122 to 130 wherein the nodulator is an agonist, a parti al
agoni st, or an inverse agonist. 132. A process for identifying a conpound

that mBHl atEwe solated polyausldotidie aocordir) tatay diye of cbtednyd uecuketdihene
receptor l-related G Egot ei n-cmfpl ed receptor, said process conprising

perform ng t!Re 3IDA GG'ASeAIERCR Pf Sa'deRCOdsHLA proteinrompieg segeptany. o0 1 4
MAY 2004 13 gl WERLC | ? A dHtgan G protein-coupl ed
recept or p%oﬁg&tiﬁgf}ﬁﬁtﬁpn sa!rg Eo#;/%nrﬁ@lsg%ﬂqgee@éonpr’i ses a nucl eoti de
sequence selected fromthe group consisting of: (a) a sequence encoding a
pol ypepid de -t hat rises the ,am no acid seguence set rth in SEQ I D NO
6. ¥ (b8 he TSseRler babRigkofind fodteasoes dis of dairmhaz S aaas o &

pol ynucl eot igltaih8afroiy Rudinaésney) #eikolid, N9&Mblacenta, or spleen tissue.

37. The isolated polynucleotide according to any one of claims 32 to 34, wherein
said nucleotide sequence is expressed endogenously by human kidney,
leukocyte, liver, placenta, or spleen.

38. Anisolated polynucleotide encoding a GPCR fusion protein, wherein said
polynucleotide comprises a nucleotide sequence of the isolated
polynucleotide according to any one of claims 32 to 37.

39. The isolated polynucleotide according to claim 38 comprising nucleic acid
encoding a G protein.

40. A vector comprising the polynucleotide according to any one of claims 32 to
39.

41.  The vector of claim 40, wherein said vector is an expression vector and
wherein the polynucieotide according to any one of claims 32 to 39 is

operably linked to a promoter.

42.  Arecombinant host cell comprising the vector of claim 40.
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hybri di zati on conditions to (a) or (b) or a conplenmentary sequence

thereto; (d) the sequence of a polynucl eoti de obtai nabl e by perfornﬁr;qwm 2004
pol ymerase chain reaction (PCR) on a hunan DNA sanpl e using specific
primers SEQ ID NO 55 and SEQ ID NO 56; (e) a sequence encoding a

const i (it varyedlbbliabEhiod Ze Bt e BelrancirAT posi ¢ oned 16 am no

acid residues NNtermnal fromthe conserved proline residue within the TM6
domain of SEQ ID NO 16; (f) a variant of SEQ ID NO 15 conprising a
nut at i oft-poshi issiatad aperabranedefiihe meermbigarhhestiosd of claimi43 whierein saidd

w thin the TREMeRe PaBiseetd ¢ BB "QERRd fbcebtoritRRBE B ool ' °
pol ypepti de pdigtudiestioe Mrdihg teanpenecitlaime@ercsg.set forth in SEQ I D NO
92; and (h) the sequence set forth in SEQID NGO 91. 134. An isolated

pol ynucl eoti de encodi ng a human G protei n-coupl ed receptor polypeptide,

Wher ei . . , . | ' d
ob i malite. oy PRNGAS! BRIARCERDIERCE (e BIANATe A, oPRICHILA g 25,
sanpl e usi ngprefedt cOmpripmgihe stepis@ft D NO 55 and SEQ ID NO.  56. 91 1 4 MAY

2004 135. An |solate ol ypucl eoti de encodi ng a human G protei n-coupl ed
recept or pdﬁ'i/peﬁf"’}’lfg?‘g éF%iel’fpﬁeéﬁs!PanﬁWu%q ing do B4 1sieto 8 hastrelbt i de

sequence sel ect gfgf; bAGei KA fon(@) a sequence encodi ng
the am no acid seqﬁgr?gf?rset lfﬁg‘rét{ﬁarﬁﬁagggdlsgﬂﬁﬁand(l& and (b) the nucleotide
sequence set{bj or tdultuirinGH@ translectetithost g6ll umtler caraditivredsyfiicipntin expresie
according to any ope of clainms 133 to 135 Lbn. the an no.aci d sequence
of “oa d ancoded’ & Dypanic PRUGR GbniessERtor GEEEILERE FIOIE rdMthe o R
receptor am no aghpréiBiews®or.137. An isol ated pol ynucl eotide encoding a

GPCR fusion protein, wherein said polynucleotide conprises a nucleotide
sequence of the isolated

46. The method of claim 45 further comprising obtaining the transfected host cell.
47.  The method of claim 45 or 46 wherein the host cell is a mammalian cell.

48. The method according to claim 47 wherein the mammalian cell is selected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

49.  Anisolated or recombinant human G protein-coupled receptor polypeptide
comprising an amino acid sequence selected from the group consisting of:
(a) a sequence comprising the amino acid sequence set forth in SEQ ID

NO: 6;

(b)  asequence encoded by a polynuclectide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 5 or a complementary
sequence thereto;

{c) the sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NO: 45 and SEQ ID NO: 46; and

(d) the sequence of a constitutively-activated variant of SEQ ID NO: 6
wherein said constitutively-activated variant comprises a mutation
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pol ynucl eoti de according to any one of clains 133 to 136. 138. The isol ated
pol ynucl eoti de according to claim 137 conprising nucleic acid encgd@gg{ @UP
protein. 139. A vector conprising the pol ynucl eotide according to n

of clainms 133 to 138. 140. The vector of claim 139, wherein said vector is

an expression vector.. .eln. ol | eot | cordln any one
of claims 133 to é{%gt(ﬁ@ B%gﬁg@ 5‘“&%&@ egﬁﬂﬁef 9193 e%"?‘iconbi nant
host cel | conpri sprafing Pesites withirotheChNE Mok oi—SEOI‘DI\@QinI nant host cell
conprising the vector of claim 140. 143. An isol ated nenbrane of the

reconbi nant host cell of claim 142 wherein said nenbrane conprises a G

Fo any S5he O SREER) SodbRAGhabah & rlirShTibiod B ekt AR oatuci ng
a human G prmmpniemg)mé anhiriccacigtsequence emtbded by apolyriickictide GiaPaRbRE Ng t he
steps of: a&)btransfectl ng the expressign vector according to claim 140

into a host B?'Tforf"l'iﬁg@ﬁi)’"ﬂﬁfé%@hﬁ@ ’&apﬂ%f%@ﬁéﬂnlﬁ)@ﬂméél NA SaIRle)
cul turing th%"t, gﬁé&lﬁepﬁﬁ‘epggtqﬁj Nduyée;%ﬁg;g fficient to express
cep u5|on pro

a human G prot n-coupled re or or ein fromthe
expr essi on vector 145. The nethod of claim 144 further conprising

obt ai nln'? tr qr}sfect ed host  cell 6%46 The nethod of claim 144 or 145
wher ei gdl or Fecombipankiingan G proteinzgoupledregeptRsPolrentideng t o

I 146 t I sti
of & G5 7”}2{"7‘*‘“ AR a0 o8 A G TN oo or o =11
r econbi nant human G protein-coupl ed receptor polypepti de corrprl sing an

' | lected f t
conpri g T SOiHige O K Sipant B e Yl Bretein ol Rvarigd o “a
sequence en%@nb& ofthOlsyiatéd @Ql‘réc@mﬁlﬁ‘a‘ﬁt HidRan o ﬁl‘%ﬁeaH%‘éFIecﬁFercb pisnt

hybri di zation conditions to SEQ | or a conplenentary sequence
t her et o: polypeptide according to any one 01‘ clalms 49 to 51.

53. The isolated or recombinant GPCR fusion protein according to claim 52
comprising a G protein.

54. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(@) contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor poiypeptide
according to any one of claims 49 to 51 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(b}  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor
polypeptide.

55. The method of claim 54 further comprising providing the host celi or
membrane.
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(c) the sequence encoded by a pol ynucl eoti de obtai nabl e by perform ng

pol ynerase chain reaction (PCR) on a human DNA sanple using specific
priners SEQ ID NO 55 and SEQ ID NO 56; (d) the sequence of a 14 MAY 2004
constitutively-activated variant of SEQ ID NO 16 wherein said

Uit ut ] Vot L ant N tari _ i d 16 :
ol d re8Puucd TR eP R i Bt o6 BBReeR Tha RoSt bl saheuboiie SibEFsson he T
domai n of SEQedtor M:lakiatand (e) a sequence conprising the am no acid

sequence set forth in SEQID NO 92. 93 1 4 MAY 2004 149. An isol ated or
reconbi nant human G protein-coupl ed receptor polypeptide conprising the

am no aghd s i aj nabl Vi r.f orm ng
ol yrer S2e charinRad SRR AnFBhe dhEleiRbieA o2 horm e ClpsBEie
primers SEQ téupieti roSemorp&ipseptiad\sdmphiseslie. arinol i 8t§Gerite s&apARIMaNt
human G protein-coupl ed receptor polypeptide conprising the amno acid
sequence set SE& 1B, Q}'GSEQ ID NO 16. 151. An isolated or reconbi nant GPCR
fusion protein conprising an anmino acid sequence of the isolated or
recombi nant human G protei n-coupl ed receptor polypeptide according to any

one of &Bai ma réhodofidéntifling.a mbdulate gitee@ moteireeoupletasteBlR f usi on
protein accordi ng to claim151 conprising a G protein. 153. A nethod of
i dent i fyi ng SOWBHSINGRE SKPSLIG prot ei n- coupl ed receptor conprising the

steps of: ( co | Lidatdn | : ' ost cell
t hat expreg%)es t e%dtuirer'gné prg?%i n- couple m?g\g%;%?rgr&r%&?@gg%@%apaccordi ng
to any one of cl axpeesséd the GPORdJusian preteiraaecbrdingtio ateim $2op68sirag sai d
human G protei n-coup)] ed recept or pal.ypeptide; 'b) nmeasuring the ability
of the conpound t'ﬁé‘gﬁﬁﬂdfﬂﬁf‘%é&%{:?ﬁar'éﬁs S@‘ﬁﬁ&f@ﬂ&(‘# progeing ﬁ_@HG prot ein
coupl ed recepf or eAdRRR theabMig beiHe corPblnid iRn®it sridifllialg on of said
functionality indicated that the candidate conpound is a nodul ator of the
G pr ot ei n- coupl edundliongtity-of the |G pepeincdmupigireceptor palypsptide pordemofl 53

further conprisi ns%ic?fi%ﬁi "or BFOtQI?IS\thé:I%H inRibition or stimulation of said
functionality indicates that the candidate compound is a modulator of
the G protein-coupled receptor polypeptide.

59. The method of claim 58 further comprising providing the host cell or
membrane.

60. The method of claim 58 or 59 wherein the host cell comprises the expression

vector of claim 41.

61.  The method according to any one of claims 58 to 60 wherein the GPCR fusion
protein comprises the amino acid sequence set forth in SEQ ID NO: 6 and the
amino acid sequence of a G protein.

62. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(@)  providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO: 6
and a G-protein or an isolated membrane comprising said GPCR
fusion protein;
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menbrane. 155. The method of claim 153 or 154 wherein the host cell
conprises the expression vector of claim140. 94 1 4 MAY 2004 156. The

met hod according to any one of clains 153 to 155 wherein the G protekMAY 2004
coupl ed receptor pol ypeptide corrpri ses the am no acid sequence set forth in

SEQ I D NG 157. A net hod dentif nodul atar of a

pr ot ei n- coup@ed r L WIQaE%WﬁP?tq %@%ﬁ@@%fec%m@%ﬁ%fzﬁﬂgr

candi dat e conpoungoméd}n@mmgﬁgmr[@nt host cell that expresses the GPCR
fusion protein according to claim151 or 152 or an isolated menbrane

conprising sl&) d apessyring e ahildy ef the eordpow)d teeiakibit orgstirmglatebi 1 ity of the

conpound to i nhi nctiona ft ot ej.n- cpupl ed
receptor pol ypeptq}"é%t?ww %h%ﬁp&c&ﬁ é%ﬂ?‘# [E(%égﬁor fﬂ!%%%@’ﬁ% oF
i nhi bition or stigsid GRCR fivdios r(ﬁelanHéﬁeerMitjn‘idh bﬂﬁurﬁaraﬁénwwéldt he
candi dat e conpound is a nmodul ator of the G protein-coupled receptor

pol ypepti de. 158.funelionalibhpdicaiescihat theisndidate iwempnsimgris & mgdulatariadi ng t he

nost cel | conpri S0k o Reoteieob ) RRERR Bivebf /100 "T60, The met hod

according to any one of clains 157 to 159 wherein the GPCR fusion protein
conprises the am no acid sequence set forth in SEQ| D NO 16 and the

am no £&3-d Bmmﬁp%@cwr@nsﬁe@ewnel@flawsrﬁwweirearthemm@,atar is

nodul at or ofy i sing the steps of: (a)
providing a r@%@r@éﬁéﬁﬂ ce 16%?@5gf<spr ést a GPCR fusion protein
conprising the am no acid sequence set forth |n SEQID NO 16 and a

G proteiph or, an isol at nbr ane co risin id GPCR, fusion protein; (b)
cont acithg i BlherRS 15 0EaB A CompRUR S at dedieies ROmIHaTSERRIET | ol at o
menbrane;  anfedated by a C5a receptor-related G protein-coupled receptor, said process

comprising performing the method according to any one of claims 54 to 63.

65. A process for identifying a compound that modulates signal transduction
mediated by a G protein-coupled receptor in kidney, leukocyte, liver, placenta,
or spleen, said process comprising performing the method according to any
one of claims 54 to 63.

66. Use of a G protein-coupled receptor to screen candidate compounds as
pharmaceutical agents for a disease or disorder reiated to the kidney,
leukocyte, liver, placenta, or spleen, wherein the G protein-coupled receptor is

a G protein-coupled receptor polypeptide according to any one of claims 49 to
51.




1 4 MAY 2004 (c) measuring the ability of the conmpound to inhibit or
stinmulate functionality of the G protein-coupled receptor polypeptide
portion of said GPCR fusion protein wherein inhibition or stinulatijonmMa¥ 2004
said functionality indicates that the candi date conpound is a nodulator o
the G protein-coupl ed receptor polypeptide. 162. The nethod according to
any one of clains 153 to 161 wherein the nodulator 1is an agonist, a

partial agonist, or an inverse agonist. 163. A process for identifying a
conpound that nodul ates signal transduction nediated by an RE2

r ecept d7.r el An isvlated pelysiucleotidp leadodiagephoman QA pdotejr-cagred cergptorsi ng

performng t thod according to a opne of clains 53.,to 162. 96 1 4
MAY 1004 164610?1#%@ r&ﬁ&&e'Béﬁ‘mY’é‘bﬁ%@@qee?ﬂfBeﬁ‘%Pg“ %nHG%’é’ﬁd%SBHH?%‘F%-COUpI ed
receptor pdaidaed firden t pleondisting@fynucl eoti de conprises a nucl eotide
sequence selected fromthe group consisting of: (a) a sequence encoding a

pol ypept i de (Bhat aspguensesencedingd polyaeptide thaj somyrisesithé amino anidSEQ | D NO
18; (b) the sequ N I . 17, (c) the sequence of a
pol ynucl eoti de tﬂs%t&%ﬁégé F’%f@hg' 'h%cé&%t%g&nt hybridi zati on conditions to
(a) or (b) db)a chepbquendeasst fBRAWESED ID NG:@:0; (d) the sequence of a

pol ynucl eoti de obt ai nabl e by perform % pol ynerase chain reaction (PCR) on
a human DNA (8hnpitBe geauenesaka prynpeieptide thathgbridizeeunster gisingsat) | D NO 58;

th e i . .
Chai n reacti on ( KORyaizARLYEHAURGHS S dritbf Gte SoMbBFbHR SR ERe S0
NO 115 and SEQ libedst»; 116; (f) a sequence encoding a

constitutively-activated varjant of SEQ|ID NO = 18 wherein said
conati tut | val) adbe SEIGENGEP SRPYRUREPIG EDIAMARIGEYHErIORENG PONETETase ani no

Gon n-ot 450 | AR AN PP BN IR B e, T
mut ati on positi orfdtldD NO: 49 and SEQ ID NO: 50;
(e) the sequence of a polynuclectide obtainable by performing polymerase
chain reaction (PCR) on a human DNA sample using specific primers
SEQ 1D NO: 109 and SEQ ID NO: 110;
(f a sequence encoding a constitutively-activated variant of SEQ 1D NO:
10 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 10; and
(@ avariant of SEQ ID NO: 9 comprising a mutation positioned at a codon
enceding an amino acid 16 amino acid residues N-terminal from the
codon encoding the conserved proline residue within the TM6 domain

of SEQ 1D NO: 10.

68. Anisolated polynuclectide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises the sequence of a

polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sample using specific primers SEQ ID NO: 49 and SEQ 1D NO:
50.




codon encoding an amno acid 16 am no acid residues Ntermnal from the
codon encodi ng the conserved proline residue within the TM6 domain of SEQ
ID NO 18. 165. An isol ated pol ynucl eoti de encodi ng a human G 14 MAY 2004
prot ei n-coupl ed receptor polypeptide, wherein said pol ynucl eotide

pol yror e cRIH G PEhW el Ao iR Pealny-coulled gecapuen | c
primers SEQ ﬂdﬂ(ﬂ)@ti(ﬁ?%@?iﬁ%@d ébépﬁcleélﬁle @JmBTie d@@ﬁuﬁ%‘l‘idé@%grl@ﬂcé sol at ed

pol ynucl eoti de” encodi n uman rotein-cou receptor ypepti de,
wher ei n sai csglettgd fronethe groupaapsistiog of nucl eoti de sequence sel ected from

t he group cofsi st f: ( .sequence encodi ng the I NO. ag| eguence

et forth i naheod Brrce ool earRe St rederie sldpdnrcot & B n | n
SEQ ID NO., 17. If¢f anfihe isol ated pol ynucl eotide according to any one of

claims 164 to 166, wherein the am no acid sequence of said encoded G

pr ot ei n- cougPkd rtéeéwp&otldp@egpemeaetfpghn@ﬁﬁ%wﬂ\tomum receptor amino

aci d sequence. 168. The isol ated pol ynucl eoti de according to any one of
clainms 164 to 166 when obtained from human brain, kidney, or skeletal

muscl e 70.ssUkhe iS6fated pelynacieatigel apedrdimgctioaniy ¢ife af61aingk B2 td 892Whertig Of
clains 164 to 166, erein said nucl eotide seqr;ence I S expressed

endogenous| M8 RMHEAAESIC $pauencelal gaid encadedi psetgin-aorpled reaemor An i sol at ed
| | eoti adi: ' tei 2] ' | | eotid
Corr 1 ses. a PONHERAREIE FodhedETmase b I LB Ao At ueiBel ooy Gy

to any one of clainms 164 to 169. 171. The isol ated pol ynucl eoti de accordi ng

to clain 17Q_col ising nucleic acid. encoding a G protein. 172. A vector
conpri g 1HE iSBEEHEFYBHcIagtide aesarring 1o @y RN AECIBMS 641069 ¥ien o 171,

173 The Veqihingd ifohihinkfibra86Bnaa ey buldtyidl faRrESS| on vect or

and wherein the polynucleotide according to any one Inms 164 to 171
i s oper abl prostales$mall intgstinepspieen, testis, or thymus tissue.

72.  The isolated polynucleotide according to any one of claims 67 to 69, wherein
said nucleotide sequence is expressed endogencusly by human brain, colon,
heart, kidney, leukocyte, pancreas, prostate, small intestine, spleen, testis, or
thymus.

73.  Anisolated polynucleotide encoding a GPCR fusion protein, wherein said
polynucleotide comprises a nucleotide sequence of the isolated
potynucleotide according to any one of claims 67 to 72.

74.  The isolated polynucleotide according to claim 73 comprising nucleic acid
encoding a G protein.

75. A vector comprising the polynucleotide according to any one of claims 67 to
74.

76.  The vector of claim 75, wherein said vector is an expression vector and

wherein the polynucieotide according to any one of claims 67 to 74 is
operably linked to a promoter.
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174. A reconbi nant host cell conprising the vector of claim172. 98 1 4 MNAY
2004 175. A reconbi nant host cell conprising the vector of claim173. 176.
An isol ated nmenbrane of the reconbi nant host cell of claim 175 whenej MASA)M
menbrane conprises a G protein-coupled receptor encoded by the isolated

o otnei 1 a AiRaigrarDRer bl aop G L Hetora daitbe fusi on protein

conprising the steps of: (a) transfecting the expression vector according
to claim173 into a host cell thereby producing a tranfected host cell;

and (b)7&ul tAreegmbinant hestsel coapristng theatdctenafelaioor@li t i ons sufficient to
express a human G protein-coupled receptor or GPCR fusion protein fromthe
expression vector. 178. The method of claim 177 further conprising

obt ai ni gy tfmisromsamé;rﬁsrdm%fthé%éom&ﬁam H@@d@tdi%umfra?hﬁbmuﬂ igor 178

wherein the host cell is a mammalian cel 180. The net hod according to
cl ai m 179 wheesbrane eompraes adm peadein- ¢C81pé,@,d grneptor éncoded by thedsglatednsi sti ng

oot nan iR oo B R P60, 57 S g

am no aci d sequence sel ected fromthe group consisting of: (a) a sequence
conprising the amno acid sequence set forth in SEQID NO 18; (b) a
sequenci.enddmeaihed oémezmﬂca bymancG preteimgowplad zeeenioder a GRCRfysion

hybri di zat| P%?'[']%'tn ﬂgﬁl Re%\':e? deNO 17 or a conplenentary sequence

thereto; (c) seq enco y a pol ynucl eoti de obt ai nabl e by

performng (apl yrtt%rmmbahé exprsssiomvddibificovnding ho ERImDMAns@ BMost Bel N9
specific priners SEQ 1D NO@ 57 and SEQ |ID NO 58 and (d) the sequence of a

constitutively- aéb?@b’&i%'ﬂ@ﬁt"ﬁiﬁe@ﬁ@h%t el arg  wherei n said
constitut | veby- aGhhiahgthe RahgBEIEIRY baf infelLoMitial dtrdieft B80S

posi ti oned am no ac r esi erm na conserve
a human G protein-coupled receptor or GPCR fusion protein from the

expression vector.
The method of claim 80 further comprising obtaining the transfected host cell.
The method of claim 80 or 81 wherein the host cell is a mammalian ceil.

The method according to claim 82 wherein the mammalian cell is selected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

An isolated or recombinant human G protein-coupled receptor polypeptide

comprising an amino acid sequence selected from the group consisting of:

(@) asequence comprising the amino acid sequence set forth in SEQ ID
NO: 10;

(b) asequence encoded by a polynucleotide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 9 or a complementary
sequence thereto;

{c}  the seguence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ D NO: 49 and SEQ ID NO: 50; and
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proline residue within the TM6 domain of SEQ ID NO 18. 182. An isol ated or
reconbi nant human G protein-coupl ed receptor pol ypeptide conpri si np M'lﬁ
am no aci d sequence encoded by a pol ynucl eoti de obtai nable by perfo[P &”04
pol ymerase chain reaction (PCR) on a human DNA sanple using specific

i SE 57 d SEQ I D .. 58. 183. i [
P & o o dbe SbalieRes ot Pl vl achiaetymsant ot SEQD SF T Lo d
sequence set for tyhérdirssid lcenbRutivély-a deateﬁrbdr%ﬁi é‘élf‘ﬁﬂ{iﬁés hee@ahbpant GPCR

fusion protein conprising an amno acid sequence o e 1solated or
reconbi nant hunarPasitipnedel hamingpaeid residues dl-terminal firom theecenseovetl ng t o any

prot ei n_accor di ne"pie e Wb fe T Bhau b BESPET NG M6, A et nod of
identifying a nodul ator of a G protein-coupled receptor conprising the
steps of: (a) contacting a candi date conpound with a reconbi nant host cell

that S&red¥risolaied opregerebipack kumae & praein-eaupiedregeptaraypeptideaccor di ng

to any one . ' Ik i, Si sai d
human’ G pr oty PRI ki &8 s8GuBfbs Sty R T M BER SIS 1 ¢
of the conpdwynpeferming pblyimerase thamlrebetiort (FCR) onal hdia® DNA@afpks ot ei n
coupl ed receptor polypeptide wherein inhibition or stimulation of said
functi onal i t4$Mh %ﬁ‘gﬂr"iﬂﬁéﬁ SERIQ HfHi49Aand SEGILMR 50 a nodul ator of the
G protein-coupl ed receptor polypeptide. 187. The nethod of claim 186

further conprising providing the host cell or nenbrane. 100 1 4 MAY 2004
188. THeb.retAvoisoldted oarenahdtinant Hi8haniGe prsteint doriphexs teceptdr polypeptiges t he

expression vector .of claim173. 189. The tBod & 10, {0 any one of
Claims 186 (ORISR HEARING RSB SetdEURMm SELI NG ' Gol ypept i de
conprises the am no acid sequence set forth in SEQID NO 18. 190. A

met hod of identifying a nodulator of a G protein-coupled receptor
conpri Hhg tArissiaied oprecombinant GPCR fusion protein comprising an amino acid

sequence of the isolated or recombinant human G protein-coupled receptor
polypeptide according to any one of claims 84 to 86.

88. The isolated or recombinant GPCR fusion protein according to claim 87
comprising a G protein.

89. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(@) contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor polypeptide
according to any one of claims 84 to 86 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor
polypeptide.

80. The method of claim 89 further comprising providing the host cell or
membrane.
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(a) contacting a candi date conpound with a reconbi nant host cell that
expresses the GPCR fusion protein according to claim 184 or 185 or an

i sol at ed menbrane conprising said GPCR fusion protein; and (b) neasufMAY 2004
the ability of the conpound to inhibit or stinulate functionality of the G
prot ei n-coupl ed receptor pol ypeptide portion of said GPCR fusion protein
wherein inhibition or stinmulation of said functionality indicates that the

candi dagg COffR hi ; i Do COL r
pol ypeptbi de. 1gl{ﬁgTR2 %ﬁﬂtﬁ%‘?% g{hr%réllgshgﬂr%ﬁéeeﬁl écbgq ri ssﬁﬁﬁ P ge\g;élsgﬁ;nng t he
host cel |l orvectonbteaim 7692. The net hod of claim 190 or 191 wherein the

host cell conprises the expression vector of claim173. 193. The net hod
according to any one of clainms 190 to 192 wherein the GPCR fusion protein

conprisgs th ' | m%g, ' o+ he am no
acid seggenczhgﬁ%tﬂ%agfg?ei n. 19 .éﬁé r?i?’ﬁi,’ﬂsg? t???n‘é’%@ﬁn@%r@%‘itor of a
G pr ot ei n- coopupied recapionpolypeptisiel comprisdsethetamisoccid $equancevsal iforgh in
r econbi nant g WESICL tohat expresses a GPCR fusion protein conprising the
am no acidsgg% @ forth in SEQID NO 18 and a G protein or an

| sol ated nenbrane conprising said GPCR fusion protein; 101 1 4 MAY 2004
(b) contacting a candidate conpound with the reconbinant host cell or
i sol at e@3nenBraettodafddgniifying asuedwigtariod aBGiproejn-eduplad recepiound to i nhibit

or stimulate r% A | L,' q]‘ the G protein-coupl ed receptor pol ypeptide
%%l Q w&ugefp%o.

portion of n protein wherein inhibition or stinulation of

sai d functiapal idoptadtiftigeatandiddtetcontounanditid atrecopbmannHosiscall thadlul at or  of
the G protein-coupled recepboRr@éol ypeptide. 195. The nethod according to

any one of clai mEXPERSSes the fe$ian pRetelbaetasdipg tockhimBaghAB of ana
Bonpound hat - modaERLhEMBlaf afplisha R crbRISETISh: Y’ 1Y 18 & e
receptor, sdbf pmoeasmgingdhp@bdityngf iher doonpourgd to inhibit or stimulate

functionality of the G protein-coupled receptor polypeptide portion of

said GPCR fusion protein wherein inhibition or stimulation of said

functionality indicates that the candidate compound is a modulator of

the G protein-coupled receptor polypeptide.

84. The method of claim 93 further comprising providing the host cell or
membrane.

95. The method of claim 93 or 94 wherein the host cell comprises the expression
vector of claim 76.

96. The method according to any one of claims 93 to 95 wherein the GPCR fusion
protein comprises the amino acid sequence set forth in SEQ {D NO: 10 and
the amino acid sequence of a G protein.

97. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:
(@)  providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO:



t he nethod according to any one of clains 186 to 195. 197. A process for
I dentifying a conpound that nodul ates signal transduction nedi at e?j WA% ?
prot ei n-coupl ed receptor in brain, kidney, or skeletal nuscle, sa é Y 200
process conprising perform ng the nethod according to any one of clains

186 to 195. 198. f totlejin-c l,ed receptor to.scree | dat e
conpounds as phaﬁé@@&té@g@%};{bgh’%g' 86?%89 r@ﬁ;rg& EIMRIYRg %wggﬁgfed to
the brain, kidneyusiodrprétesm;etal nuscle, wherein the G protein-coupled

receptor is a G protein- coupled receptor polypeptide according to any one
of claims 18P)to cosdactinga ¢candigate cappourgbwithvthe sexjommbidapidigatgell ot i de

encodi ng a human '%%'?‘fe?e@bﬁ‘bﬁﬁfgﬂ%ﬁ receptor pol ypeptide, wherein said

pol ynucl eoti de co de sequence selected fromthe group

consisting of) (aneassiyibechiltyobtidCompoohd REPhiticot imbulaRpri ses the
amno acid sequence set forth 1n SEQID NO 22; (b) the sequence set forth

in SEQ I D NO 21;fupetionality efdhads protein-eoynied rersiptertpalypamigde portien af zes
under stringent iH [ i .14 o | enent ary
sequence theret ogy(?gﬂ-%%gﬁés@g&gﬁgﬁ %?Q%ﬁbf& 3'/6'n€8cq g@?‘f’ﬂ@aﬁéﬂf %@Fe by
perform ng pol ynduastonatityaindicatacthabthe( ¢2Fididate canipoumd iDhAnsaoit® dfsi ng
specific prinmers Sll:':‘hQ ID NO 6 nd SEQ ID NO ., 62; (e) the sequence of a
pol ynucl eoti de oBP§;i Hfﬂt@ntﬁp%’g&w& ROYRERUAGse chain reaction (PCR) on
a hurman DNA sanpl e using specific primers SEQ ID NO 117 and SEQ I D NG
118; (f) a sequence encoding a constitutively-activated variant of SEQ ID
NO 22X9&herBienmethal actosdinguo ianyloneaaft diaiatsodd tca@7 auhiereio tpe insehulatonist at i on
positioned 16 am no acid.residues N-term nal fromthe conserved proline

resi due wi t FIThA9PUSEREPARAAGNT. S INNEIRS 29NiStang (g) a variant of SEQ ID

NO 21 conprising a nutation positioned at a codon encoding an am no acid
16 am no acid residues N-termnal from the codon encoding the conserved
pr ol i né%-esiAipEOcsss iphideRdyngrm compaiind thatsmosiulates@igz transduction

mediated by a mast oncogene receptor-related G protein-coupled receptor,
said process comprising performing the method according to any one of
claims 89 to 98.

100. A process for identilying a compound that modulates signal transduction
mediated by a G protein-coupled receptor in brain, colon, hear, kidney,
leukocyte, pancreas, prostate, small intestine, spleen, testis, or thymus, said
process comprising performing the method according to any one of claims 89
to 98.

101. Use of a G protein-coupled receptor to screen candidate compounds as
pharmaceutical agents for a disease or disorder related to the brain, colon,
heart, kidney, leukocyte, pancreas, prostate, small intestine, spleen, testis, or
thymus, wherein the G protein-coupled receptor is a G protein-coupled
receptor polypeptide according to any one of claims 84 to 86.
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200. An isol ated pol ynucl eoti de encodi ng a human G protei n-coupl ed receptor
pol ypepti de, wherein said pol ynucl eoti de conpri ses the sequence of a

pol ynucl eoti de obt ai nabl e by perform ng pol ynerase chain reaction UP@M%Y&W4
a hurman DNA sanpl e using specific primers SEQID NGO 61 and SEQ ID NO  62.
103 1 4 MAY 2004 201. An isolated pol ynucl eotide encoding a human G

protei n-coupl ed receptor pol ypeptide, wherein said pol ynucl eoti de
conprises a nucl eotide sequence selected fromthe group consisting of: (a)
a sequence encoding the am no acid sequence set forth in SEQ 1D NO 22,
and (b)18%he Muisolaied pelyruglestide engodingra humanSEgQroteinuduplad re@ptorThe

the am o’ adiabeier #Befiif Sad plvhdBias BuBlsée Splibeblide sBafeae ™"
pol ypept i de defedted foftltHeogrowpicepsizting@ept or am no aci d sequence. 203. The
I sol at ed poldéinucl eotide according to any one of clains 199 to 201 when

obt ai ned f r dA hurfafeBERNcERNEOCINGR polypehtiderthaticopmniised the ryHue Beigt | de
according to any &aggﬂé%géﬁom iﬂ'%sls(g?[)%)é: 14;vvherei n sai d nucl eotide

sequence i s expresse ogenousl y huhan”’ pancreas. 205. An isol ated
pol ynucl eot i{tp enhedeqgercaFERoAbIn SEPIDND:N3;wherein said pol ynucl eoti de
conprises a nucl eotide sequence of the isolated  polynucleotide according

to any one df) cl dNGSea9eneR,oba polypyglectide thathyyhridgesaingglsinegentie accor di ng
to claim 205 co ingil ; ' [ j ' vect or
conprising the po @ﬁﬁ@?ggﬁ?ggﬂggﬁﬂﬁﬁa@&ﬁgﬂ%ﬂ@ cgrr?g I%’PQ@H%;? ﬁ%%eﬁo 206.
208. The vector dhertai m 207, wherein said vector is an expression vector

d wh [ h | | eotj d di. . |, ai 199 to 206
s opor abil 9]  nitEa SERUNGE Bt pepRUSlsg it obuiihie B meTiosdi G BOWTERARS | o1 ng
the vector of cl gh&irfeactidV{PER} oM hdPRA DNA sample using specific primers

SEQ ID NO: 53 and SEQ ID NO: 54;

(e) the sequence of a polynuclectide obtainable by performing polymerase

chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 113 and SEQ ID NO: 114;

" a sequence encoding a constitutively-activated variant of SEQ ID NO:
14 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 14;

() avariant of SEQ ID NO: 13 comprising a mutation positioned at a
codon encoding an amino acid 16 aminc acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6
domain of SEQ ID NO: 14;

(h) asequence encoding a polypeptide that comprises the amino acid
sequence set forth in SEQ ID NO: 88; and

()] the sequence set forth in SEQ ID NO: 87.

103. An isolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynuclectide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sampie using specific primers SEQ ID NO: 53 and SEQ ID NO:
54.
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210. A reconbi nant host cell conprising the vector of claim208. 211. An

| sol ated nenbrane of the reconbi nant host cell of claim 210 wherein said
menbrane conprises a G protein-coupled receptor encoded by the isol at,d4hY 2004
pol ynucl eoti de according to any one of clainms 199 to 206. 212. A nethod of
produci ng a human G protein-coupled receptor or a GPCR fusion protein
conprising the steps of: (a) transfecting the expression vector according

to cl ai 10£08AK Molatedpal¥nuctitidetdivioaig ® horiae QPratein-aphmel eecdiel cel | ;
and (b) culturing the transfected host cell under conditions sufficient to

express a heRMPERYds: wiherein saithpelnueleelide comprissar nugisatidemeguenee f rom t he

expression v, T Jaim 212 further conprising
obt ai ni ng th%éi%(?gﬁﬁ%@{he%aﬁ)@fé&%gﬁtﬁb 03'14. The nethod of claim 212 or 213
wherein the @)st aseduerscesenoudivgg theraraiiol aci@ $6qudite s@tfbel iMSET B ND:t 0

claim 214 wherein the mammalian cell is selected fromthe group consisting
of a COS-7 cell, 28 cell, and a 293T cell. 216. An isolated or

o oot (o riciiiE SOBhEE sEERARTRSRIINARS! I8le  compIi =i ng an
am no aci d sequence selecte Fom t he group consrsting of: (a) a sequence
conprising the am no acid sequence set forth in SEQID NO 22; (b) a
sequenc ncpded | ynucl.eoti de that hybridizes under stringent

hybri di Zat'i %%W%?EBE@“%SEQ PECRIGNDIC 3fFY ane PhBInesdAR 4¢ Y Odequence
thereto; (c)whERiPHRHANFR £i¢ 2E§Gerte & L4 YRESIEPH 14}

perform ng polynerase chain reiction (PCR Onﬂ%@?ﬁh&%ﬁ@%ﬁp@g@ tsoirng
speci fi c pripalyperdige is peined wicysteindiuHdriNg reg2ptarridamio atid sequence of a
constituti ve% -ugc%%vat ed variant of SEQID NO 22 wherein said
constitutive%l Ctfvated vari ant conprises a nutation 105 1 4 MAY 2004
positioned 16 amno acid residues N-termnal fromthe conserved proline

residue wthin the TM6 domain of SEQ ID NO 22. 217. An isolated or
r ecombi Hiht Auisgiater pobnecieotide sneadingeBR6A paigmpmteinewheminsaid ng t he

am o aci d SEARRASHRIESAASHR 2nBABSRIE LEGIAHS GHtha 0AkeS

polynucieotide according to any one of claims 102 to 105.

107. The isolated polynucleotide according to claim 106 comprising nucleic acid
encoding a G protein.

108. A vector comprising the polynucleotide according to any one of claims 102 to
107.

109. The vector of claim 108 wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 102 to 107 is
operably linked to a promoter.

110. A recombinant host cell comprising the vector of claim 108.

111. A recombinant host cell comprising the vector of claim 109.

112. Anisolated membrane of the recombinant host cell of claim 111 wherein said

membrane comprises a G protein-coupled receptor encoded by the isolated
polynucleotide according to any one of claims 102 to 107.
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by perform ng pol ynerase chain reaction (PCR) on a human DNA sanple using
specific prinmers SEQ ID NO 61 and SEQ ID NO 62. 218. An isolated on ; MAY 2004
reconbi nant human G protein-coupl ed receptor pol ypeptide conprising the

am no acid sequence set forth in SEQ 1D NO 22. 219. An isolated or

reconbi nant GPCR fusion protein conprising an am no acid sequence of the

| sol ated or reconbi nant human G protein-coupl ed receptor pol ypeptide

accor di 1g.t oA amsthod ef prodilcitig'a haifart G p#aRin-e8pledecériol af § GRCRAESBADI nant
GPCR fusion protein according to claim?219 conprising a G protein. 221. A

net hod of i d¥atain Gomprigingdhaiséers ofof a G protei n- coupl ed receptor

econbi nant Bbst RSt SRRAF Wl SARSUARHE ERP R ISR ccept or
pol ypeptide accasellithegreby producing adfarféetedthodi Bell:@angl8 or an isol ated

menbrane copprising said human G protein-coupl ed receptor pol ypeptide; and
(b) measuri ri§ t heultBring the gansiegt &8l upger eonditiensosuiicientioagxpress

i bi CTon o ot b aeT ah Pare:Eatod fedBRS P ER MRER ORI FET R

candi date conpowexpréssien wector.at or of the G protein-coupl ed receptor
pol ypeptide. 222. The nethod of claim 221 further conprising providing the
host cell or nenbrane. 106 1 4 MAY 2004 223. The met hod of claim 221 or

222 whefgd N THEMBRTIA SEbhint 9TBHARS ao%risﬁ;qo%ﬁ@qag%@%@gﬁeﬂﬁ m 208.

224. The nethod according to any one of cC erein the G
protein- couwslled receptor pol ypeptide conprises the amino acid sequence set
forth in SEQI D NO 22. 225. A nethod of identifying a nodulator of a G
prot ei n-coupl ed receptor conprising the steps of: (a) contacting a

candi daf5. comomethot difclaint €9 6P nahdrenithe Mot EdiRfs a MmapiRarascéine GPCR
fusion protein according to claim219 or 220 or an isolated nenbrane

conprising said GPCR fusion protein; and
116. The method according to claim 115 wherein the mammalian cell is sefected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

117. An isolated or recombinant human G protein-coupled receptor polypeptide
comprising an amino acid sequence selected from the group consisting of:
(a) asequence comprising the amino acid sequence set forth in SEQ ID

NO: 14;

(b}  asequence encoded by a polynucleotide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 13 or a
complementary sequence thereto;

(c}  the sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NO: 53 and SEQ 1D NO: 54;

(d} the sequence of a constitutively-activated variant of SEQ ID NO: 14
wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 14; and

(e}  asequence comprising the amino acid sequence set forth in SEQ ID
NO: 88.
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(b) measuring the ability of the conmpound to inhibit or stimulate
functionality of the G protein-coupled receptor polypeptide portion of

sai d GPCR fusion protein wherein inhibition or stinulation of said T4MAY 2004
functionality indicates that the candi date conpound is a nodul ator of the

Furt ner! B oA EE SbamBReiERbal G ofter o e asivSemiceet nod of
clai m 225 orcotAfrishg s aminteadio Seqaehte ERERISEB a;ﬁeﬂcafnmtm%&ain&ggé or of

claim 208. 228. The method according to any one o ains 225 to 2

wher ei n t he [PRgTformMing pelymerase shavrearters (RGB) aniaouman ONAsaomie set

forth in SEQ,J . . ﬁfﬂ[?? | . a Gprotein. 229. A
met hod of |8'esl’r'1®$§% :n@ggr'ﬁ%gﬁﬁgpor 0 -ﬁ@%@@@@?ﬁ“ed recept or
conprising the steps of: (a) providing a reconbinant host cell that
expresses a GPCR fusion protein conprising the am no acid sequence set

forth i hSSEAW isokgted op secarabinant yirpaeiGhpeneRrcquplgdraseptarmsiypeptidenpr i si ng
said GPCR fusion. | A hng, a candi dat e
conmpound w t%%'ﬁg{(gﬁ%i h"ﬁ&ﬂ(%gﬁ“%@f? g%%”ﬁ@)?ﬁgwﬂe%nﬁ%ne; and (c)
measuring the ability of the conpound to inhibit or stinulate

functiopality of the G protein-c | ed receptor pol ypeptide portion of

sai d ep@aﬁ‘-f u%'? mi%%@pér%mp@%&%a &Stq OlRin SOMRASISHtY am agfing acid
functional i tagak B i (s @L% g‘&w of the
G protei n-coétf}g}lgﬂb?gf:g%t%?%g%q 9@&%?@(%@2‘6 iﬁe rretu%{@d”%g corg?ggfotro any
one of cl ai nelyEptide azzording teany vhe ofrokhirhattdi7? toitd8an agoni st, a parti al

agoni st, or an inverse agonist. 231. A process for identifying a conpound
t hat nodul ates signal transduction mnediated by an oxytocin

recept or21. el Riefidolatddd 6F RICHNMENIEGIP CRCRBIOA profei ﬁpc@rﬁﬁg@cuﬁﬁwmsi ng
perform ng the nethod according to any one of clains 1 to 230.
comprising a G protein.

122. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(a) contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor polypeptide
according to any one of claims 117 to 119 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(b}  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor
polypeptide.

123. The method of claim 122 further comprising providing the host cell or

membrane.

124. The method of claim 122 or 123 wherein the host cell comprises the
expression vector of claim 109.
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232. A process for identifying a conmpound that nodul ates si gnal

transduction nediated by a G protein-coupled receptor in the pancreas

said process conprising performng the method according to any one ldfMAY 2004
clainms 221 to 230. 233. Use of a G protein-coupled receptor to screen

di d j.cal di di d
el at ed 125+ nBS A ReoBRARERY g orERTEE 12T sBs AT RRE R G ProEIE G
pr ot ei n- coupkedpledtecaptor pHIgbEHRIY cHAPASEIS A1Binbcid beQiiéndd s&lfdithn 216 to
218. 108 1 4 MAY 7004 234. An isol ated pol ynucl eotide encoding a human G

pr ot ei n- coupBEG KRNt pol ypeptide, wherein said pol ynucl eoti de
conpri ses a nucl eotide sequence selected fromthe group consisting of: (a)
a sequence encodi ng a pol ypeptide that conprises the amino acid sequence

set fortB6i nASh&HoR dfGeitying ) mblelatemienGersrin-touplediracdtey | D NO  23;
(c) the sequence of a gol ynucl eoti de that hybridi zes under stringent
hybri di zat i oROPBRENGiItBASERS 9fa) or (b) or a conpl enentary sequence

thereto; (d),th I | ' '
polyrer ase. @hai 1T B Condate TR W ATELBBRES nok AR C°
prinmers SEQ | D N@pré&esrtte GRTRBudOn podtein| agcadingaoataim £2® odi 2y of

constitutively-activated, variant of SEQ | D NO wherein said
constitutivel y-adl @8{32?9 nembiape CoOmpn H’ste{:{g)ﬁﬁééifkiﬁ'onﬁgﬁeﬂm(ﬁf@d 16 am no
acid residu Nt ' i HSSh AhinAeH ! &S within the TMb
domai n of SEE I Drﬁ%&%dﬁfﬁig tgﬁﬁlﬁ‘ﬁg vari a%‘tsmqoq‘ Wééglqh%rlegﬁlggﬁconpri sing a
mut ati on posi ti orfedctinality efdbiea prateidicoypied woeptorguilypeplidemanioraof d

resi dues N-termnal t he codon encodi.ng.the conserved pcoline residue
W ehin the Tvb GBLERGH nisten PRIRR WhS S BRRE SCaFaEoRE! SHC et de
encodi ng a hunan fgn@ichatity indiedRsatafl BreaRinlidate RoWipRrRindds a Mbagidt o1ai d

pol ynucl eoti de conprises the sequence of a polynucleotide obtainable by
per f or ni ng pol yndhe&eprateinrcaupled reseptaperlypeptida. human DNA sanpl e usi ng
specific prinmers SEQID NO 63 and SEQ ID NO 64.

127. The method of claim 126 further comprising providing the host cell or
membrane.

128. The method of claim 126 or 127 wherein the host cell comprises the
expression vector of claim 109.

129. The method according to any one of claims 126 to 128 wherein the GPCR
fusion protein comprises the amino acid sequence set forth in SEQ ID NO: 14
and the amino acid sequence of a G protein.

130. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:
(@) providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO:
14 and a G-protein or an isolated membrane comprising said GPCR
fusion protein;
(b)  contacting a candidate compound with the recombinant host cell or

isolated membrane; and
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236. An isol ated pol ynucl eotide encoding a human G protein-coupl ed receptor
pol ypeptide, wherein said polynucleotide conprises a nucleotide sequp@q\ﬁw 2004
selected fromthe group consisting of: (a) a sequence encodi ng the am

acid sequence set forth in SEQID NO 24; and 109 1 4 NMAY 2004 (b) the

nucl eoti de sgque t e ispl ated

pol ynucl eoti@g acr}@g?%%gd% ar%@tgggg% #&Epg\"ﬁéﬁﬁﬁi&f'gozg ula erein the

am no aci d sequenfaactidnaity of BB gesteR-Coupied FecPic ;ﬁﬂymﬁm@;ﬂimomkypeptl de
is related to HW4 rece tor ami no acid sequence. 238. An isol ate

pol ynucl eot i de ert@IGRI-R fugiompreiginonheses shibitiomer slimulatipg Ofp‘alﬂynucl eoti de

Co any one of cl aneRfinEatetal e faRaR B torRtR S RbbIRIE St or ai ng
to claim238 conphes peptoinctaipledidodpt@pudygpertide. G protein. 240. A vector

conprising the polynucl eotide according to any one of clains 234 to 239.
241. The vector of claim 240, wherein said vector is an expression vector

and egggd/ | ay 239
is oper abI ﬁl( g@’g@? tg%@%@@ﬁ%&%@ q nant“mh“gI qﬁgﬁ&g@%?l si ng
t he vector GS aulagommﬁ@paﬂ%agemstammmaeﬂserammnstelI conprising the vector
of claim 241. 244. An isolated nenbrane of the reconbi nant host cell of
claim 243 wherein said nenbrane conprises a G protein-coupled receptor
encoded dp/ tA"ﬁrdc%&h%ﬁﬂenﬁ’l?l Ebﬁlﬁbhﬁﬁtﬁétcrﬁéﬂhlﬁfbsté? ﬁéNrﬁ‘?i%?uElflorFl ai ms 234
to 239. 245. A nethod of uci ng human G protei n=cou receptor or a
GPCR f usi on mediates] hyamyﬁtensyl llgyhoh’@nﬂ ©septer 1-(efgted rCapwtemt-mmg)led]e

o odugi g a ERRPECERd PHiseRs Hirrld fethihg R Bten SEigronliib @ing 1 ne

transf ect ed dgmesdf slgihls te@igy 183pndi tions sufficient to express a human G
protei n-coupl ed receptor or GPCR fusion protein fromthe
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expression vector. 246. The nmethod of claim 245 further conprising
obtaining the transfected host <cell. 247. The nethod of claim 245 qr %ﬁpm
wherein the host cell is a mammalian cell. 248. The method accordi ngz‘t

cl aim 247 wherein the mammualian cell is selected fromthe group consisting
of a COS-7 cell, a 293 cell, and a 293T cell. 249. An isolated or

reconbi nant human G protein-coupl ed receptor pol ypeptide conprising an

am no acid sequence selected fromthe group consisting of: (a) a seguence
conprising the am no acid sequence set forth in SEQID NO 24; (b) a
sequencB3®nd isplagd poptugiestide encadingrrabumyaprG @rotein-counled reseptergent

thereto. - ( oyPa etk BREdi saihaitotlh ComBriedy A RLERTRLP RhoRemksy " °
perform ng gedctee MoRet olprooneistiag of:PCR) on a human DNA sanpl e using
specific priners SEQID NO 63 and SEQ ID NO 64; and (d) the sequence of a

consti tuti veRy- ad PRGHENEE\RNCOSNG & Ppolspeptids M@t cemprisesitke aming acid

constitutively- acsgzi: i chqpbi S nmutation positioned 16 am no
acid residues I\I—ter\r(ﬁghg S%?@n@ﬂhe C nseﬁf@eb& proline residue within the TM
domai n of SHB) | D th©seqdenctbSet tonhiis SEQ €0l ND: 12conbi nant human G

protei n-coupl ed receptor polypeptide conprising the am no acid seqguence

encoded by dChol yheSea¥eneRo PQlyﬁaﬁﬁe@tid%V‘@éWp%ﬂiﬂeﬁg"ﬁsr siagest chain
fnd SEQ 1D NG odvBgBiEdn BORURBABLS () &7 (BPobH SolidmBAtaRES SouthiRel ° 1) o

recept or pol ypeptthemeto;conpri sing the am no acid sequence set forth in SEQ
.1 D NO 24. 12151 1.4 MAY 2004 252. An isqlated or reconbi nant GPCR fusion
protei n congf si tBe 2RAUSRGROLR PalynuelgQlide eblainatie byRarareingpolyeesass nant

e 256’1 5 PHBLARCHEA TPLR) oniEhURERION 50 R IRAVESCT,
accordi ng to cl aiSE@3R2 NOoEHandiSEQADOIPr56ei n. 254. A net hod of
| dentifying (e m%uégc}u(gncgfen%ogn%ré) E:griwsr}i_tgt?vueﬁ);l(-ggti\;a 83 %ﬁént of SEQ ID NO:
16 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 16;
® a variant of SEQ ID NO: 15 comprising a mutation positioned at a
codon encoding an amino acid 16 amino acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6
domain of SEQ ID NO: 16;
(g0 asequence encoding a polypeptide that comprises the amino acid
sequence set forth in SEQ 1D NO: 92; and

(h) the sequence set forth in SEQ ID NO: 91.

134. An isolated polynucieotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sample using specific primers SEQ ID NO: 55 and SEQ ID NO:
56.
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conprising the steps of: (a) contacting a candi date conpound with a

reconbi nant host cell that expresses the human G protein-coupl ed rk&sf 3404
pol ypeptide according to any one of clainms 249 to 251 or an isolated
menbrane conprising said human G protein-coupl ed receptor polypeptide; and

(b) mea I NG & N ; i Ay kit '

Funct] o an sRd rehrtciotd8 oS ki & B Slel B0t Rkl

i nhi bi ti on opolppeptideawhersinfsakbpolyhuciedtidmedmpiséddinteiedtide Raubhse

candi date conpound is a nodul ator of the G protein-coupled receptor

pol ypept i de. S&)egied o the Go¥PHONSISNGO354 further conprising providing the

host cell org,yne t : | 4. Qr. ' .he
host cel |l co%rirsge)é en&g%pcroes @%%@Pﬁm%%éﬁ%ﬁsﬁpﬁéﬁéﬁ%@ﬁg'hod
according to any W@andf clainms 254 to 256 wherein the G protein- coupl ed
receptor pol ypeptjde conprises the am no. acid nce set forth in SEQ ID
NO 24 258. (ﬁ?netthﬁd‘%%gﬁﬁﬁﬂf@?%s%tfg"ﬂﬁd‘i‘z§tﬁ§?§;ﬁ% -prot ei n- coupl ed
receptor conprising the steps of: 112 1 4 MAY 2004 (a) contacting a

candi date conmpound with a reconbi nant host cell that expresses the GPCR

f usi on 1t eThe wotated palynucieotidé ac@ydiny 10248 ome obclaim® il a8 éal 1867br ane
conprising said GPCR fusion.protein: and.(b asuring.the apility of the
conmpound to ‘ue'melﬂ_ Nl ﬁﬂuquﬁn‘%ﬁaﬁﬁh}é@eié QrR&"_E';CBPB{%Qi 'ﬁ-cé%?bl ed
receptor polpgigmiptide i PsibicNoTRE2 Petept&Smirio adi@ 3efuOK&.N Wherein
Inhibition or stimulation of said functionality indicates that the

candi date conpound is a nodulator of the G protein-coupled receptor

Post " col 47 oA BRIa RolVRLERRISR RO Z BPCH ik BBTBR. ShBRRSRH ' (he
host cell cquayrrssotideccompritesshatiebitd S6quencel ¢fithe #blated61. The met hod

according to any one of clains 258 to 260 wherein the GPCR
poiyriucleotide according to any one of claims 133 to 136.

138. The isolated polynucleotide according to claim 137 comprising nucleic acid
encoding a G protein.

139. A vector comprising the polynucleotide according tc any one of claims 133 to
138.

140. The vector of claim 139, wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 133 to 138 is
operably linked to a promoter.

141. A recombinant host cell comprising the vector of claim 139.

142. A recombinant host cell comprising the vector of claim 140.

143. An isolated membrane of the recombinant host cell of claim 142 wherein said

membrane comprises a G protein-coupled receptor encoded by the isolated
polynucleotide according to any one of claims 133 to 138.

92




fusion protein conprises the am no acid sequence set forth in SEQ 1D NO 24
and the am no acid sequence of a G protein. 262. A nethod of identif‘lyiﬂﬂ vl
nodul at or of a G protein-coupled receptor conprising the steps of: (4a)
provi ding a reconbi nant host cell that expresses a GPCR fusion protein

& brot of B8, Aindfibl s RAdlcffl B & prb Bl folfle Temtato bt a ot dnn: (b)
contacti ng aprotaidicoaipeisirgibewtebs\ot h t he reconbi nant host cell or isolated
menbrane; and_(c) neasuri the ability of the conpound to inhibit or

n
stinulate f@hct itbﬁfbﬁfwt'&ngd?'e%fﬁsﬂﬂfb?@tﬁf aeaidieg tostaim H10 it st i de

portion of said i . i ok DRERILY ON or stimul ation of
said functional i@%fﬁ@&?@g%'ﬁg%t %@%ﬁﬁbﬂpgh’%ound i s a nodul at or of
the G prot ei f) counliteding ese ransteptad/negt icet eindéi Sodditond Surlitieat fbaxprébe

met hod accordi ng éﬁa%g\égcgne of clai 254 to 262 wherein the nodulator is

f . .
an agoni st, a par Rragin-gpupied reRaRterT{g BRI usiongarotein o thss 1 or
identifying a cor@%- Ny dul ates signal transduction nediated by an
HW4 receptor-rel ate (Laépra%(t:tgﬁn-coupl ed receptor, said process conprising
perform ng the nmethod according to any one of clains 254 to 263. 114 1 4

MAY 2004, 26 An i.s0 d. pol ynucl eoti de. encodi ng a_human G protein-coupl ed
recept o“épo Eﬁnﬁg‘tﬁﬂ@?iﬁ?‘é@m COSTRYIRRg ebiniad H&Bﬁﬂ%@g&g BRI eoti de
sequence seglgcted fromthe group consisting of: (a) a sequence encoding a

pol ypeptide that conprises the amno acid sequence set forth in SEQ ID NO
26; (b) the sequence set forth in SEQ ID NO 25; (c) the sequence of a

Po Youehg e, P 5 oL THE T BTt UK g Bt 1 one <

147. The method according to claim 146 wherein the mammalian cell is selected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

148. An isolated or recombinant human G protein-coupled receptor polypeptide
comprising an amino acid sequence selected from the group consisting of:
(@ asequence comprising the amino acid sequence set forth in SEQ ID

NO: 16;

(b) asequence encoded by a polynucleotide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 15 or a
complementary sequence thereto;

(c)  the sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction {(PCR) on a human DNA sample using
specific primers SEQ ID NO: 55 and SEQ ID NO: 56;

(d) the sequence of a constitutively-activated variant of SEQ ID NO: 16
wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 16; and

(e}  aseguence comprising the amino acid sequence set forth in SEQ ID
NO: 92.
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(d) the sequence of a pol ynucl eoti de obtai nable by perform ng pol ynerase
chain reaction (PCR) on a hunman DNA sanple using specific priners 1845@” Eﬂﬂi
NO 65 and SEQ ID NO 66; (e) a sequence encoding a
constitutively-activated variant of SEQ ID NO 26 wherein said

constityid veky- ' i Ik ' St 16 am no
aci d reﬁ%ue’é“I@?@%ﬁg&ﬁ'ﬁ%g&@%ﬁ&aﬁ\?@taﬁ]%&”ﬁ%g&ﬁg&myﬁﬁ I"n the TMb
domai n of SEsprprisiky titsamamdadit sequence entoddd BER pdiyriidlectidecsti@amabieng a
nmut ation positioned at a, codon encoding an am no acid 16 am no acid

resi dues N-t&f ReHMing pelymerase shain reachen fyCRhen ediyaan QNAsemple resi due
within the TM%Q%%@PH&E%@E@WOIZ\% ?g@@edx N?:?lS% ed pol ynucl eoti de

encodi ng a hune protei n-coupl ed receptor ~ polypeptide, wherein said
pol ynucl eoti de conprises the sequence of a polynucl eotide obtainabl e by

erfornj I rase chain reaction CR). on a human DNA sanple usin
Cpect 1115, PRR IETTasER 0y Foaenbins ShHmaE G PR coUpled TREpPIGLPOIGIRICEd |
pol ynucl eot '&%wwg?m@ %coanggﬁgéﬁébgg&-fsﬁggéi d AS N Ofg. Pol ypepti de,

wherein said polyn ses a nuc e sequence selected from
the group consisting of: (a) a sequence encoding the am no acid sequence

set for in SEQ ID,NO.  26:. and 4 MAY, 2004 (b).the nugl eotjde
sequenct ket ofated Hréﬁ?mﬁﬂnﬂﬁc"'éﬁ é@gn ﬁrpéelpscgp%r %37 FIRP 86K de
accor di ng t GeRjienBdof e iSbRIEE oPRlzohibirat hunidle R rdtdinR odPleifredBptdr Sequence
of said encoded G protein-coupled receptor ol ypeptide is related to G°PR34
recept or amiRflyRentidessgoutiag o asp onawf clainstldd tpdiSPnucl eot i de encodi ng a
GPCR fusion protein, wherein said polynucleotide conprises a nucleotide
sequence of the isolated polynucleotide according to any one of clains 265

to 268.152/0.Thegolated ot mtopwinanidEROR fdsiorqnotelh ABcérding ® ¢cmke9seonpri si ng
nucl eic acid encodi n%]a G protein. 271. A vector conprising the
pol ynucl eot i QORI BithBral8iNany one of clains 265 to 270.

153. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(@) contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor polypeptide
according to any one of claims 148 to 150 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(b) measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimuiation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor
polypeptide.

154. The method of claim 153 further comprising providing the host cell or

membrane.

155. The method of claim 153 or 154 wherein the host cell comprises the
expression vector of claim 140.
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272. The vector of claim 271, wherein said vector is an expression vector
and wherein the polynucleotlde according to any one of clains 265 to 270
is operably linked to a pronoter. 273. A reconbinant host cell cor’rﬂrM%“ﬂ
the vector of claim271. 274. A reconbi nant host cell conprising the vector

ol ai m 23700 ape metbd doBQtctiertl ARTHRGTAR oims 18316 TBEMAEEI R pifiel o
encoded by t beuplediretepstor p@lypeptmleaommdﬂsemmraihm dcoid sByueise: sdt f6HRINT 265

to 270. 276. m,‘{& of producing a human G protein-coupled receptor or a
GPCR fusion r|5|ngthe steps of: (a) transfecting the

expression vector according to claim272 into a host cell thereby
produci ng a tranfected host cell; and 116 1 4 MAY 2004 (b) culturing the
transf edbéd Aauethod df identifying aiodulater of d Gi prowivi-coopledpeesptor a human G
pr ot ei n- coupl ed rece%or or CR fusion protein fromthe expression
vector. 277.CHRENHBY al m 276 further conprising obtaining the

L ansf ect ed (a9st corhdingl %nJ@&é@rﬁtﬂ& wih 8 BaBiRint A4 WhpkGE 0L he

host cell is a manmal |a 279 e net accor ng to clarm 278
wherein the rrarrma&)qpaemltheﬁP@BIfesmecprolralroacazmdingrtomlmrmtm et 188 cof a

COs-7 cell, a 293 cel 293T cel | ted or reconbi nant
human G prot ei n- c%h'ﬁf]%’aecf gﬁqrape&gmﬁ@g}q %ﬁﬁd @%sff@ioﬂd”%?"hrﬁ% acid
sequence selpyt ednéasuingtheHbA oﬁﬂié%&hqb@l%@fo :nh(tﬁi)orastﬁﬁﬂﬂl%”ce conpri sing
the am no acid sequence set forth in SE (b) a sequence encoded

by a pol ynucl eot ifdectianalitysfdbe &G @acgemmtplectteqengumolwldelmmmaf
conditions to SE GI;J% (c) the
sequence encodedgg;i/cpa pol ;f}%ﬁ(grlq g?qte@%@%r?ﬁﬁaﬁﬁéorﬁﬂ% @ah&%%@ol ymer ase
chain reaction (RGRtiomality ihdicatesNAt Rwﬁdrﬁildme@@mmllé la0mpdLIERIrof SEQ | D
NGO 65 and SEQ I D N%i 66; and t he sequence of
constitutivel y- adb® P@e'f)?ﬁqu@iﬁd wceBtan ROYReBLide 6 vvher ein said
constitutively-activated variant conprises a nutation

158. The method of claim 157 further comprising providing the host cell or

membrane.

159. The method of claim 157 or 158 wherein the host cell comprises the
expression vector of claim 140.

160. The method according to any one of claims 157 to 159 wherein the GPCR
fusion protein comprises the aminc acid sequence set forth in SEQ ID NO: 16
and the amino acid sequence of a G protein.

161. A method of identifying a modutator of a G protein-coupled receptor
comprising the steps of:
(@  providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO:
16 and a G-protein or an isolated membrane comprising said GPCR
fusion protein;
(b) contacting a candidate compound with the recombinant host cell or

isolated membrane; and
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positioned 16 amno acid residues N-termnal fromthe conserved proline
residue within the TM6 domain of SEQ ID NO 26. 281. An isolated or

reconbi nant human G protei n-coupl ed receptor polypeptide conprisi ng} ItHéY 2004
am no aci d sequence encoded by a pol ynucl eoti de obtainable by perform ng

pol ynmerase chain k - i specific
primers SEQ N&sgﬁﬁﬂéﬁl@@%w E@“ng%ﬁﬂ@{o ra?tgﬁblg% r econbi nant
human G pr ot ei n- clunpliehliheoktheds proteirpemiplee recepipr pelypeptideepdtibn ef aci d
sequence set forth.i i(niﬁs&g ID NO 26. 117 1 4 NMAY 2004 283. An isolated or
reconbi nant GPCR faid fesien pretgmwhereiy inkibrien postipriatios sl saisce of t he

i sol ated or recondj i 1 N ide
according to anyn@hgﬁ%ﬁalﬂjgiﬁ%%%%% ? ?%%W%@%W?&@ghéﬁﬁ%m nant
GPCR f usi on pr ot dhe Geoateii-cappied rdaeptord]8ypeptider i sing a G protein. 285. A
met hod of identifying a nodul ator of a G protein-coupled receptor
conprising the steps of: (a) contacting a candidate conpound with a

reconbi fgmt TINSnetifdd abctiblingQVRINGSHRSoft ARIns B> 61 Yrerdin GRY mcﬁ:ﬂnlétSFept or
pol ypeptide according to any oné of clains 280 to 2 or an isolated

menbr ane ¢ d&@ni agamistsaipartial @gonist, i @nenverseggonistr ecept or  pol ypepti de; and
(b) nmeasuring the ability of the conmpound to inhibit or stinmulate
functionality of the G protein coupled receptor pol ypeptide wherein

i nhi bi t163) OA peddesslfer identifyingsa compeDad iteatahblatdydigidittbrisdattidde

candi date conpound is a nodul ator of the G protein-cCoupled receptor
pol ypept i de.medigtedrpyamfid receptentigiaied Sspraieintaupleshisceptargsaidovi di ng t he

host cel | orgpELD o : e rein the
host cell C(PI’{DI‘I seés&ﬁﬁre's"aéégff -eldggingﬁh\elgg?@;do%{‘c%{aé@%zg@ gggé’%%g met hod
according tots8wp 188 of clains 285 to 287 wherein the G protein- coupl ed
recept or pol ypeptide conprises the am no acid sequence set forth in SEQ ID

NO 26. 289. A nethod of identifying a nodulator of a G protein-coupled
recept or
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conprising the steps of: 118 1 4 MAY 2004 (a) contacting a candi date
conpound with a reconbi nant host cell that expresses the GPCR fusiqn
protein according to claim283 or 284 or an isolated nmenbrane conpri[éw%mﬂ4
said GPCR fusion protein; and (b) neasuring the ability of the conpound to
inhibit or stinmulate functionality of the G protein-coupled receptor

pol ypeptide portion of said GPCR fusion protein wherein inhibition or
stinmulation of said functionality indicates that the candi date compound is
a nodul ator of the G protein-coupled receptor_pol ypeptide. 290. The net hod

of cl ai H#489AR iolated lesttidg encedingiabumaa G pseterecoupied regapiterane. 291.

expr ssi on et WfieRin 5ol BOFHGLRoOE colBhe 68 nuERARbE SEBUEAG: c of
claims 289 tsei@@éd Woen tHengrioop darefstingwsi on protein conprises the anmno acid
sequence set ;orth in SEQID NO 26 and the amno acid sequence of a G

protein. 2933 A ASERMENGE ENROFING 3 PRlYPEPTdR thalcommsises the pruRe agidc oupl ed
receptor conpri %@gsh?@séfm iRfSEQID NHoYgdi ng a reconbi nant host cel |
u

t hat expresses a sion protern conpri'sing the am no acid sequence
set forth i nbBEQth®shiuen@Sseatfarth GSHEMIRINO:017;an i sol at ed nenbrane

I Si | d CR fusi in, (. tactj dj dat d
ST I SR N EER T A SR Rl KA S G
ability of the coypaBngtibR coRBHiBhS t&(a)Sdrl(B}lb-aégoﬁg%é@églse?aderﬂie the G

pr ot ei n-coupl ed receptor pol ypeptide portion o usi on protein
wher ei n i nhibiti dhemto;stinul ati on of said functionality indicates that the

cand! dat ¢ S8R5 e SR RIS Ab8lrObegt A8 R QI RSP SSERLSks
claims 285 to 29%halrereiction fRCH) @l @haian DNA sample using specific primers
SEQ ID NO: 57 and SEQ ID NO: 58;
(e) the sequence of a polynucleotide obtainable by performing polymerase
chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 115 and SEQ ID NO: 116;
i) a sequence encoding a constitutively-activated variant of SEQ ID NO:
18 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 18; and
(9) avariant of SEQ ID NO: 17 comprising a mutation positioned at a
codon encoding an amino acid 16 amino acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6
domain of SEQ ID NO: 18.

165. An isolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said potynuclectide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sample using specific primers SEQ ID NO: 57 and SEQ ID NO:
58.
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IS an agonist, a partial agonist, or an inverse agonist. 295. A process for
I dentifying a conpound that nodul ates signal transduction nediated by a
GPR34 receptor-related G protein-coupled receptor, said process CO{RMAYIZ0H
perform ng the nmethod according to any one of clains 285 to 294. 120 1 4

2004296 l,sql ynucl eqt i d ' h i n- | ed
ecept ol pot ) SR A flehaiR EEBla § RBREe MR b ed sBeemtt ot | e
sequence  sepsigp@stide; Wnerdin eidpolyAafiebtdé 6empfised anRicotBESRGAeRBECdi Ng a

pol ypeptide that conprises the amno acid sequence set forth in SEQ ID NO
28; (b) the tRleeieddwm e gruprcansisirgafD NO 27; (c) the sequence of a

(2 or (b) ofa conpnitice e ol T Boqueliel e W SeEE NG 2™

pol ynucl eoti de obtsiamabl e by perform ng pol ynerase chain reaction (PCR) on
a human DNAU@S]lrrpI e using specific prinmers SE%I D NO 67 and SEQ I D NO 68;
(e) the sequ@hce 1BE NclEotids seapenee seliBrthiin SHQ@ IBWQet f.or ni ng pol yner ase
chain reaction (PCR) on a human DNA sanpl e using specific primers SEQ ID
NO 119 and SEQ ID NGO 120; (f) a sequence encoding a

const i t167.veThe isotatedpelynuealebtide actorgiEg toariyne 2Bchaimes ¢64 t6 466,

constitutively-actjvated variant conprjses a nmutation  positioned 16 am no
201 1 esi ducRELING HRINOTAGK SERUSE ISR BIOBReH rifoleiB CaUBIeR IERPAI o TN
domei n of SE{AedNde ig PolafRfto(GRL 70 Pédeptdr AhindFidid Qeg@%c?g conprising a

mut ati on positioned at a codon encoding an am no acl am no acid
residues N-termnal from the codon encoding the conserved proline residue

i t hi . ' f AD_NO 28.. 297. An j sol at I | eotid
encodi rif rifiiORIR) BoBruoEgtir ababiriegny ot o SRRt Ee S ePRMney o
pol ynucl eot iglrainednions Benidhebrasr kRN, 6f sikletaPmier! suede obt ai nabl e by
perform ng pol ynerase chain reaction (PCR) on a human DNA sanpl e using

specific prinmers SEQ ID NO 67 and SEQ | D NG
169. The isolated polynucleotide according to any one of claims 164 to 166,

wherein said nucleotide sequence is expressed endogenously by human
brain, kidney, or skeletal muscle.

170. Anisolated polynucleotide encoding a GPCR fusion protein, wherein said
polynucleotide comprises a nucleotide sequence of the isolated
polynucleotide according to any one of claims 164 to 169.

171. The isolated polynucleotide according to claim 170 comprising nucleic acid
encoding a G protein.

172. A vector comprising the polynuclectide according to any one of claims 164 to
171.

173. The vector of claim 172, wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 164 to 171 is

operably linked to a promoter.

174. A recombinant host cell comprising the vector of claim 172.
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68. 121 1 4 MAY 2004 298. An isol ated pol ynucl eoti de encodi ng a human G
protei n-coupl ed receptor pol ypeptide, wherein said pol ynucl eotide
conprises a nucl eotide sequence selected fromthe group consisting Tof MAX 2004
a sequence encoding the am no acid sequence set forth in SEQ ID NO 28;

Sl at bl Bol S AR TEALAERENTERITIERS Yo 3t 15 206 1o 208, wher ei n

the am no acid sequence of said encoded G protein-coupled receptor
pol ypeptide is related to P2YLl receptor am no acid sequence. 300. The

i sol at ebi’§ol AmirdlatgdiraemBrans: of the reeprahinaphbogrced| ofickimbes whersis saigen

ol ynucl eot (TIEmbrae EoRipRKes A1 Brotdin-edigied rdcapitienciien bV RSBy, ¢
nucl eot i de seujyrarcieotide acqordingeo aapdoeafalsimg 184 fouran ki dney, |ung, or

testis. 302. An isolated pol ynucl eoti de encoding a GPCR fusion protein,
wherein said polynucl eotide conprises a nucl eotide sequence of the

i sol at 7_%&%&5(#{86&%? 'ggﬁ i 5 AR @ ﬁ&%a@@ﬁ%g;&@éygg 64 GPCATsioR >

The isol ate ynuc according to cla rising nuclerc acid
encodi ng a @rptein edomprisdy.tha stepstalt conpri si ng t he pol ynucl eoti de accordi ng
to any one of, cl gi s 2%6 t 303. 305. The vector .of clajm 304, wherein
said vector Pk aﬁraé}%‘? E‘Qitgﬁ BXRIASSIOMLYRFIOVARGOLFIRO A0 £1a¥m) vt ahast

according 10 any @ehefety!foaBicirg tiniafiddirost epRiaH v | I nked to a
pronoter. 306. A reconbi nant host cell conprising the vector of claim 304.

122 1 4 MAY (Bb04 adiwring thetrangfentedt hasd sell cater comitions sufficiest teexpessf

307 wher oi nsai o 3 MBI BrelBERH I fehi 4 ERCH B3R Bl 103 1B coded

by the isolated gxprasyion e@étbele according to any one of clains 296 to 303.

178. The method of claim 177 further comprising obtaining the transfected host
cell.

179. The method of claim 177 or 178 wherein the host cell is a mammalian cell.

180. The method according to claim 179 wherein the mammalian cell is selected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

181. An isolated or recombinant human G protein-coupled receptor polypeptide
comprising an amino acid sequence selected from the group consisting of:
(a) asequence comprising the amino acid sequence set forth in SEQ ID

NO: 18;

{b)  asequence encoded by a polynucleotide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 17 or a
complementary sequence thereto;

{c) the sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NO: 57 and SEQ ID NO: 58; and

(d) the sequence of a constitutively-activated variant of SEQ ID NO: 18
wherein said constitutively-activated variant comprises a mutation
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309. A method of producing a human G protein-coupled receptor or a GPCR
fusion protein conprising the steps of: (a) transfecting the expression
vector according to claim305 into a host cell thereby producing al ¢ MAY 2004
tranfected host cell; and (b) culturing the transfected host cell under

condi tions sufficj : : \ J r ot ei,n-coupl ed receptor or
GPCR fusion prot e’?‘ﬁﬁ#?r&% ﬁQH?@S(B?@s@#@ﬂ%&f%@n%Tr(?m CORRBIYEE of claim
309 further conprpreling residae within thBETN6 dasis beSEIPA Ngweld.. 311. The

met hod of claim 309 or 310 wherein the host cell is a manmalian cell. 312.

The met hod according to claim 311 wherein the manmalian cell is selected

fromth r OMD LSL . - 93T cell.
313, ante8ol AR RO BCeribindntoman ErlotePrihiEE ool dcpie

pol ypepti de campnising itgaminmatid segaences eAceIuEby al puyritiddtion dhainabrup
consi sting of: a) a sequence conprisin am no aci d sequence set forth

t
in SEQ ID NY pegorming p&'%@%{éﬁﬂ@—%@ﬂ@é@@%ﬂ b"’yga) BB I1a/AueaB INA sampie
hybri di ird higntd { trh SEQ I D NO 27
cgrr{): ekéﬁfa%&ﬂ%%@%aﬁﬁ{eéﬁse?&ﬁ '(E%F%g dg(e)éq"?fggggj Fe':?lg{)ﬁéleécij?by Spol ynucl eo?irdz1

obt ai nabl e by perform ng polynerase chain reaction (PCR) on a hunman DNA

I | fi I me. EQ I D ) 67 d S ID NO 68; and (d) th
o 3 Bl o BB S TR Prat R oo R oP RS PR o
sai d CO”S“thnhdr?s!ng%Féhfﬁﬁkﬁ&cid%bhé@ﬁc&@é’i%hﬁ%ﬁ%ﬂ@% 123 1 4 MAY 1004

positioned 16 am no acid residues N-termnal from conserved proline
residue within the TM6 domain of SEQ ID NO 28. 314. An isolated or

r econbi t hu G,protei n-.cou ceptor  pol ypeptide conprising the
ami no atfd 4&'?]%2’%@855% ’B?n‘gég’g:l%ﬁ{?&qo'b[ﬁqtﬁg ‘%ﬁ?@l%ﬁ%a"ﬂ °ﬁ‘8|‘£or i ng
pol ymer ase cdegjuente af thediRolabéeRbr fstombinammuUmhidh Epidtéin-cebbRd ERepidri C
primers SEQ ID NO 67 and SEQ I D NO 68. 315. An isolated or reconbi nant
hunman G pr otRAlypeRdide  acgording i any paewhelimad 81der®3. si ng t he ami no aci d
sequence set forth in SEQ ID NGO 28.

185. The isolated or recombinant GPCR fusion protein according to claim 184

comprising a G protein.

186. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(a) contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor polypeptide
according to any one of claims 181 to 183 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(b)  measuring the abitity of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor
polypeptide.

187. The method of claim 186 further comprising providing the host cell or

membrane.

100



316. An isolated or reconbi nant GPCR fusion protein conprising an am no

acid sequence of the isolated or reconbi nant human G protei n-coupl ed
receptor pol ypeptide according to any one of clains 313 to 315. 3171 4 72004
i sol ated or reconbi nant GPCR fu3| on protein according to claim 316

or ot i n BRupi DR P BHS BB D] A WpRte 1o oo Cel e ng o

candi date cogRprREion Vdtidr dffambi rmnt host cel | that expresses the human G
prot ei n-coupl ed receptor pol ypeptide according to any one of clains 313 to

315 or an isolated nenbrane conprising said human G protein- coupl ed
receptor ol n b rreasurln lity,of the d.to
oneDl B ARG g 1 Iy gng O Pf‘i‘éf"%ng é%‘ﬁ“&’b%rﬁl’b &G QLo

pol ypept i de pbapied rtecé;ﬂbt bolyp@,.lmdar c&hpnsésaﬂwb%mb & Qec?t'i@t?éé %%hﬁ ¥n

I ndi cat ed that t he candid conpound is a nodulator of the G

protein- coupB&4) Ha NGyt - poI ypeptide. 319. The nethod of claim 318 further

conprising providing the host cell or menbrane. 124 1 4 MAY 7004 320. The
nmet hod of claim 318 or 319 wherein the host cell conprises the expression

vector 980c! Alrmedid of3ddntifying mbﬁ@ﬁt@rccﬁ(yglp?@téirﬁlcéﬂyteﬁrt@c@ém?' aims 318 to
320 wherein the G protein- coupled receptor polypeptide conprises the am no

aci d sequenceorprisingithe staps BEQ | D NO  28. 322 A nethod of identifying a

nodul at or of G e’ (a)
contacting aagan "%& n@oa?rpg%dmngﬁw(ﬁtﬁa reco h?hﬁgﬁr’?@ggf 8@@5‘%
expresses the GP@ipfremrthemeﬂﬁuaoanrdtelngatcbrdingltmc%ﬁt 84 8L 7890br an

i sol ated nenbrane conprising said GPCR fusi onréﬁr,otel n; and (b) neasuring

the ability of t1RiSe HI?"EQIaFﬁ ISORIRrising said G GRJusiopotelkand y of the G
Rherei n § nhiBr ¢ oneanrila e ARP L S B3R8GHY B innb dh SdRE S s hat 1 he
candi dat e conpourfdnetoralityoafithat® praiéin-coupled receptor polypeptide portion of

said GPCR fusion protein wherein inhibition or stimulation of said

functionality indicates that the candidate compound is a modulator of

the G protein-coupled receptor polypeptide.

191. The method of claim 190 further comprising providing the host cell or
membrane.

192. The method of claim 190 or 191 wherein the host cell comprises the
expression vector of claim 173.

193. The method according to any one of claims 190 to 192 wherein the GPCR
fusion protein comprises the amino acid sequence set forth in SEQ ID NO: 18
and the amino acid sequence of a G protein.

194. A method of identifying a modutator of a G protein-coupled receptor
comprising the steps of:
(a)  providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO:
18 and a G-protein or an isolated membrane comprising said GPCR
fusion protein;
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the G protein-coupl ed receptor polypeptide. 323. The nethod of claim 322
further conprising providing the host cell or nenbrane. 324. The métgﬁ%oﬁ]h
claim 322 or 323 wherein the host cell conprises the expression vect

cl ai m 305. 325. The method according to any one of clainms 322 to 324

forth in seddp gt REdume AmbOa TR e RAMARLISEISBIRE *Sos. A
met hod of i denti figolatedmenrdithad,canddf a G protei n-coupl ed recept or

conprising the steps of: I%.a) providing a reconbi nant host cell that
expresses a @PCR MEasying theqalility, of hereerapaund einkikither stimdateequence set

S 0 CPCR st on ChetFrRIRNeY e & BSER ShyRiiad fodebo Bl IR AioG 8! L °' "
conpound W L h tgslaieaﬂmmf mﬁmon ba&téimghéreﬁr_i inﬁ!ilﬁl_ﬁtbrﬁbegtirﬁ_amhlbﬂ@ﬂ'sawd (c)
rreasurlngteal It of. t,| .. conpoun to1pnhibit or stl,mJate
functionality of TR @%wagn%i%@arm GRNAKAE ComNaune s iagaogutaterall of

said GPCR fusion ppe }d}eﬁ{c&{ Y tevabRirtd .astinmul ation of said
functionality inc}lﬁcat Es tl at the cangfaciaptdybcegﬁrrlggiJnd is a nodul ator of the
G protein-coupl ed receptor pol ypeptide. 327. The nethod according to any

one of i 318.t0, 326 wherein the ul at I s.an _agaonist, a partial
agoni stfgsgr n&f? FWM@C%&%'H%P anysge &D’%" ﬁéﬁ beg'? H’@ﬁ"?‘?'ﬂ%‘?@mﬁ%ﬁbound
that nodul ati§%n%gﬁiﬁﬁd1,éb§ﬂ%¢ﬁgbhi§ﬂ or @Adhaéiee dyonistP2YL receptor-related G
prot ei n-coupl ed receptor, sai process conprising performng the nethod

according to any one of clains 318 to 327. 329. A process for identifying

a conpofggj t X S ct.ion diated.b .

protei n: cdupAI?gwggéﬁygﬁﬁ'&ir%ﬂékﬁ%hﬁgég mﬂﬁﬂ?d‘g&qseﬁgrﬁé],tr%‘éaﬂg'% ocess
conpri si ng paediated %@atGRLm-Fméte@Q@@épibﬂ,%di@p?dbés@%%niﬁris‘?ﬂgﬁlbéﬂornﬁﬁé to
327. 330. Use of a prot ei n-coupl ed receptor to screen candi date conpounds
as the method according to any one of claims 186 to 195.

197. A process for identifying a compound that moduiates signal transduction
mediated by a G protein-coupled receptor in brain, kidney, or skeletal muscle,
said process comprising performing the method according to any one of
claims 186 to 195.

198. Use of a G protein-coupled receptor to screen candidate compounds as
pharmaceutical agents for a disease or disorder related to the brain, kidney,
or skeletal muscle, wherein the G protein-coupled receptor is a G protein-
coupled receptor palypeptide according to any one of claims 181 to 183.

102




pharmaceutical agents for a disease or disorder related to the kidney,

l ung, or testis, wherein the G protein-coupled receptor is a G [

prot ei n-coupl ed receptor polypeptide according to any one of claiﬁs @€%H¥5
315. 331. A use according to claim 330, wherein the disease or disorder
related to the kidney, lung, or testis is lung cancer. 126 1 4 MAY 2004
332. An isol ated pol ynucl eoti de encodi ng a human G protei n-coupl ed receptor
pol ypepti de, wherein said polynucl eotide conprises a nucl eotide sequence
selected fromthe group consisting a sequence encoding a

pol ypgpwalﬁe A folat W‘WQQWHSI@@( g&"‘@é@@ﬁ@@i%@@mf@@ !’WGMO'SES | D NO
30; . ' . _
ol yuel eot iPETKELEE, SRerofsall plyalcRotdd Eompitses EhubROBEIRADERET  Ons <o

(a) or (b) oselectedinmethengraup congisting®f: t hereto; (d) the sequence of a
pol ynucl eot i dg obt ai nabl e by perform gg ggl nerase _chain reaction (PCR) on
a human DNA (@hnpla:Seryenge ng.a pplypepde thah comnisesdle amin&RGd D NO. 70;

(e) the sequence @hl}.‘é‘%ﬁLﬁ)‘?ﬁﬁﬁ%@ﬁt@W@bﬁ@ by perform ng pol ynerase
sa

chain reaction (P on a human nmpl'e Using specific primers SEQID
NO 121 and (BEQ Itbe Nequand séiffprih irs SR i dN@2igdi ng a

tituti | y- i ted i t of SEO.I .30 wh i id
ot va) 25hb YBhan e £ o R Bl Ryt St 16 ar no
aci d residues N-tgibfi &%iioﬁﬁ:gﬁﬂﬁiﬁﬁs f@(aaﬁfrwsﬁorabampﬁ@n%@@rggsgwéy n the TM6

domain of SEQ ID NO 30; and (g) a variant of SEQID onprising a
mut ati on positiorlbered®; a codon encoding an anmino acid 16 amino acid

resi dues N-tgrm t i 1 onserved proline residue
wehin the 1o dBrsehodhe s PRIRRRERSE shfbinalie FYGRH AT M PONIEFde T ce
encodi ng a hunan chajif Rfaetion (PCR) o8 4 RGERhINARIMIE Rindespatiry Bimeai d

pol ynucl eoti de conprises the sequence of a polynucleotldé obt ai nabl e by

perforning pol ynete@dOMai 1 ABEE@AD(HERP20on  a human DNA sanpl e usi ng
specific pri@prs 3EQebibie ofi? p8HudERitLodBinable by performing polymerase

chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 117 and SEQ ID NO: 118;

(] a sequence encoding a constitutively-activated variant of SEQ ID NO:
22 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
profine residue within the TM6 domain of SEQ ID NO: 22; and

(@ avariant of SEQ ID NO: 21 comprising a mutation positioned at a
codon encoding an amino acid 16 amino acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6
domain of SEQ ID NO: 22.

200. An isolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction {(PCR) on
a human DNA sample using specific primers SEQ ID NO: 61 and SEQ ID NO:
62.
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70. 127 1 4 MAY 2004 334. An isol ated pol ynucl eoti de encodi ng a human G
protei n-coupl ed receptor pol ypeptide, wherein said pol ynucl eotide
conprises a nucl eotide sequence selected fromthe group consisti ng1éfMAY(2§§4
a sequence encoding the am no acid sequence set forth in SEQID NGO 30;

ol at 670 ol S P PRATRIERGE S buhra Pyl s BrorkbbuiSe rgoSbar “her ei n

the ani no acpolypsemtiden abendin saidpsipaociedtide oorabases & duplcetide @eqnbhte
pol ypeptide is related to mast oncogene receptor am no acid sequence. 336.

The i sol at ecdS§Rftod fom e gouRcoPsifting ofo any one of claims 332 to 334 when

pol ynucl cot | Bt acksr iy Bt he dhingfactf feqldiiefse iitn in RECINEE °;

nucl eoti de sequer® and expressed endogenously by human testis, thynus, or
spl een 338. I spl at ed pal ynucl eoti de encoding a GPCR fusion protein,
wherei n sai ﬁ?poltﬁﬁWF&?ﬁgﬁé%H%‘Fq §%%f°§hﬂﬁ(§5égﬂﬁ)d@'s%huence of the

i sol ated pol ynucl eotide according to any one of clains 332 to 337. 339.
The isol ated pol ynucl eotide according to claim 338 conprising nucleic acid
encodi P2 Qhe soiated paiybucleotide rocordingpto ariynoné beclpimhy m88 k@ @0l de accor di ng
to any one of, clains 332 to. 339. 341. The vector of claim 340, wherein

sai d vect or WRETEIN theAming agid Seqyencepfpal B?QGEQF[ BrrrolsinvryeledJeragtor

accor di ng t?zcﬁypfﬂiae i Felaledd tBRXFR=iM PecdPlor dminBRRidBbyuéddeced to a

pronoter. 3 reconbi nant host cell conprising the 'vector of clai m 340.
128 1 4 MAY 2404 343. A reconbi nant host cell conprising the vector of

343 wheSh n 1 §0Ried BoRhEseHA pERT R iyl ERRBRUARR 497 T 2 el coea

by the isol ajiegined *oymHahedtpaeresscisgliong to any one of clains 332 to 339.

204. The isolated polynucleotide according to any one of claims 199 to 201,
wherein said nucleotide sequence is expressed endogenously by human
pancreas.

205. An isolated polynucleotide encoding a GPCR fusion protein, wherein said
polynucleotide comprises a nucleotide sequence of the isolated
polynucleotide according to any one of claims 199 to 204.

206. The isolated polynucleotide according to claim 205 comprising nucleic acid
encoding a G protein.

207. A vector comprising the polynucleotide according to any one of claims 199 to
206.

208. The vector of claim 207, wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 199 to 206 is

operably linked to a promoter.

209. A recombinant host cell comprising the vector of claim 207.
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345. A method of producing a human G protein-coupled receptor or a GPCR
fusion protein conprising the steps of: (a) transfecting the expre%siﬁ&
vector according to claim341 into a host «cell thereby producing a 4 2004
tranfected host cell; and (b) culturing the transfected host cell under

Condi L1 91t ArbbshBRbnt BN MoV A' Gl SOWP! o recentor of

GPCR fusion protein fromthe expres n vector. he nethod of claim
345 further conprising obtaining the transfected host cell. 347. The

met hod claim345 or 346 wherein the host cell is a mammalian cel]. 348.
The. et 25" <Ak albtag FemErandiorahe Toreirrant hast R aliclim 21 Whetia Spik od
fromthe graoy 2% ShmPHseS a5 if- &%’&] ell.
349. An isolated or rec n%?élant %ﬁhn&%‘dﬁ%t&a -c'g%r‘pc{ogga?&c@[?t%%@gte%

pol ypept i de palympmi¢atidegacnording to aayiohessf qplamset 98eloe@2d&d from t he group
consisting of: (a) a sequence conprising the am no acid sequence set forth
in SEQID NO 30; (b) a sequence encoded by a pol ynucl eoti de that

hybri diZes U @fsthod o bﬂﬂﬂ&tnduhuh@#@tdratéirﬁea&'bléaQééedﬁc}ghégéédaﬂbﬁ%siaﬂ or a

conpl enentary sequence thereto; (c) the sequence enc
pol ynucl eot i pfeteycampasing the strpsfeli i ng  pol ynerase chain reaction (PCR) on

a human DNA sanpl | cific. prinmers SEQ ID NOQ .69 and SEQ I D NO 70;
and (d) the BLqudfpriiegig tE Exbressidh weqjotactarding do sl 28 510 8BS b Na 30
wher ei n sai d considlitthéreby!prodedihg attethfegtetdddist e6MRNgses a mutation 129 1 4
MAY 2004 posjitioned 16 am no acid residues N-termnal fromthe conserved

prol i ne resi@e GUtHIag thstransfegiaddhost gell gpder conditiorspsufficient tanexpressit ed or
reconbi nant huma LAeoU | |.S] t he
o acd sequon B EpbiERHEffed FRERGH o3P ERERII iRl Hon TS, L'r

pol yner ase chai n expeegsionvéd®R) on a human DNA sanple using specific
primers SEQID NO 69 and SEQ ID NO 70. 351. An isolated or reconbi nant
human G protei n-coupl ed receptor pol ypeptide conprising the amno acid

sequencgy $ etTHemethdd of&in D1 2%rnié-comprising obtaining the transfected host

cell.
214. The method of claim 212 or 213 wherein the host cell is a mammalian cell.

215. The method according to claim 214 wherein the mammalian cell is selected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

216. Anisolated or recombinant human G protein-coupled receptor polypeptide
comprising an amino acid sequence selected from the group consisting of:
(@)  asequence comprising the amino acid sequence set forth in SEQ ID

NO: 22;

(b) asequence encoded by a polynucleotide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 21 or a
complementary sequence thereto;

(c) the sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specitic primers SEQ ID NO: 61 and SEQ ID NO: 62; and

(d) the sequence of a constitutively-activated variant of SEQ 1D NO: 22
wherein said constitutively-activated variant comprises a mutation
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352. An isolated or reconbi nant GPCR fusion protein conprising an am no
acid sequence of the isolated or reconbi nant human G protei n-couplgg
receptor polypeptide according to any one of clainms 349 to 351. 35 .M‘Mléﬂm
i sol ated or reconbi nant GPCR fusion protein according to claim 352

conprising a G pr A ; Lent. i f.vi of a G
prot ei n- coupl ed r&%ﬁ%&?@gﬁﬁﬁ?@g%@geéﬁgpghgqé:lq%ﬁtﬁﬁﬁ%ﬁ% a

candi dat e conpoungroline residuewithini therTMédstnaie bf SEGRID Nex@xsses the hunan G
prot ei n-coupl ed receptor pol ypeptide according to any one of clains 349 to

351 or an isolated nenbrane conprising said human G protein-coupl ed
recepto ol Wal-h A ' abl | dto

i nhi bi tmojra' sﬁﬁlﬁg@ o uncr'f'lg%).'ﬁa ?‘?’;ﬁég;@ P h@@%d&l@%ﬁﬂeﬁmﬁﬁé@ge tor

pol ypept i de camprising thenAmind acid sequencereheddezhbph poyrlidleotiel sbtainable

I ndicated that the candidate coppound |.s ulator of the G

prot ei n- coulp}F‘(aBe.’ MBQ@Pg"b%W%é’BBWd@aC%@SﬂDgﬁgOHﬁ mapONA SAMPIS4 furt her
conpri sing Rigivg sheific PAmRRAS SECPID NU: 6TERPSERF|D NES) 6o 4 MAY 2004 356, The

met hod of claim 354 or 355 wherein the host conprises the expression
vector of claim341. 357. The nethod according to any one of clains 354 to

356 wheggln e otein- coupled re tqr. pol ypeptide, conprises the am no
acid se%@mcéﬁ ésél%‘%ro{ _ﬁe‘f%‘b'@ rl“ffnﬁbféagfﬁe’%@'}%%%@&or rB?YQﬁiﬁ'pryi ng a
nodul at or  ofcoingrighi@ iRl Amiriadie ebaeRes 86t foRANMSEXD NI Ndiepst eps of & (a)
contacting a candi date conpound with a reconbi nant host cell that

expresses the GPCR fusion protein according to claim 352 or 353 or an

i sol at LS ' ' or |1 uring
Lhe abi 119 o RefuEd TR aM GPERT 0P bR B Rind a0 abie FER o [Re o
pr ot ei n- couHetienee epthy isplatted e ptdcdentigart Humnah G pr@t@in@ﬁﬁﬁldd#%ic@ﬁtd?r otein
wherein inhibition or stipulation of said functionality iIndicates that the
candi dat e cRRYRERIIdeacsOrding Io,aRY ope of claims 216 to 218.

220. The isolated or recombinant GPCR fusion protein according to claim 219
comprising a G protein.

221. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(a)  contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor polypeptide
according to any one of claims 216 to 218 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(b}  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor
polypeptide.

222. The method of claim 221 further comprising providing the host cell or
membrane.
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the G protein-coupl ed receptor polypeptide. 359. The nethod of claim 358
further conprising providing the host cell or nenbrane. 360. The nethod of
claim 358 or 359 wherein the host cell conprises the expression Vegtl,%AYolfﬂﬂé
claim 341. 361. The method according to any one of clains 358 to 36

wher ei n e [ | rises.th m no_aci d seguence set
forth igngQ%%B§&?%ﬁ@Oéﬁeg% h&i‘?'ﬂt%%ﬁﬁg‘n%ﬁ‘g' W?f'sésﬁﬂgtei n. 362. A
met hod of i derpidsgiongvettarasiwlaioro®f a G protein-coupl ed receptor
conprising the steps of: (a) providing a reconbinant host cell that

expresses a GPCR fusion protein conprising the am no acid sequence set

forth i E r [ £ L 59l C rising
sai d GPeRT rIaEshEted e BRing ooy 8 eP sBlim® 2a) 18 AR TR RS AR
conpound wi t botipled receptor palgpeptits carapfisey thel arhindtRid BBGDEIEsetdoah if)
measuring th Eﬁjilihb/ of the compound to inhibit or stimulate

functionalit Ik 3@2prot ei n-coupl ed receptor pol ypeptide portion of
said GPCR fusion protein wherein inhibition or stinmulation of said
functionality indicates that the candi date conpound is a nodul ator of the

G pr ot e2B5coArhethodarfagentifyinglaymegulatier. of 26G. prétein-geupied receptodi ng to any
one of clainms 354 to 362 wherein the nodulator is an agonist, a partial
agoni st, or SAMPASBBLBe SNt . 364. A process for identifying a conpound

that nodul at (ﬁ’f ezl i cﬁiﬂﬁéctﬁ]gaé‘éﬁ‘ltﬁa hiebormBelirdf Wwith léyreﬁoﬁﬁgﬁian‘? RE80&EIFthat .

receptor-rela G prot &i n-coupl ed receptor, said process conprising
perform ng t he nepipoessesdbe GRGRtfusianyprotedn a¢cordingitoxlditr21DoBB30 0B65. A

process for identjfyi conmpound t hat . nodul i gnal transduction
medi ated by a 6 groERlenERRENR Eomitis s RFCBIUFER ARl anc: opi cen,
sai d pr ocesspyoMmhegsuthgrBEfaDilly bEtH G rhpsivtcphtibrdinifagny one of
clainse 354 to 363. 366. Use of a G proteln-coupled receptor to screen
candi dat e conpourfuRctignality of the G protein-coupled receptor polypeptide portion of
said GPCR fusion protein wherein inhibition or stimulation of said
functionality indicates that the candidate compound is a modulator of

the G protein-coupied receptor polypeptide.

226. The method of claim 225 further comprising providing the host cell or

membrane.

227. The method of claim 225 or 226 wherein the host cell comprises the
expression vector of claim 208.

228. The method according to any one of claims 225 to 227 wherein the GPCR
fusion protein comprises the amino acid sequence set forth in SEQ ID NQ: 22
and the amino acid sequence of a G protein.

229. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:
(@) providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO:
22 and a G-protein or an isolated membrane comprising said GPCR
fusion protein;
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pharmaceutical agents for a disease or disorder related to the testis,
thymus, or spleen, wherein the G protein-coupled receptor is a G
protein-coupl ed receptor polypeptide according to any one of clai n§ {348 1
351. 132 1 4 MAY 2004 367. An isolated pol ynucl eotide encoding a human G

pr ot ei n-coupled r nept | rein said pol ynucl eatjde
conprises a @Ecl eoq]?%éétmge%ggh%'ggﬁs%qqﬁ@?ww‘ﬁhﬁ?? 5%005'5)%[] n icglioﬁg of : (a)
a sequence encodiisglated®leyiisaheédend hat conprises the amno acid sequence
set forth in SEQID NO 32; (b) the sequence set forth in SEQ ID NO 31;

(c) the sequhce Beasurit heabiltyof the eorapouythio thikikornstimeulate ri ngent
S Foo e .
hereror (dy 't he Tanbidtaln o Botelhl el MG BINAACB IO Br g

pol ymerase chai rsaid @RCRfuiGeiBrotein whirimmhiiors snplirBulatibh ®f sARC fi C
primers SEQ ID yl? 71 and SEQ ID NO 72; (e) the sequence of a

pol ynucl eot i de opHaFkRRANY W'%W?H'@Cﬂﬂd*%@r@é@owﬁ‘dﬁ@ megeidierpf( PCR) on
a hurman DNA sanpl i So&sU Wi =Yg D NO 123 and SEQ I D NO
124; (f) a sequentggltghgggl ng léccgaési{eﬁﬂjtplfb\lly 93(%“ vated variant of SEQ ID
NGO 32 wherein said constitutively-activated variant conprises a nutation
posi tioned amino acid residues N-ternmnal _fromthe conserved proline
oot ductdli-t nihE Melol BCCRuERHO GY-ae s 257 1§39 Whotn dng msduiy | D No
31 conpri sing ap 6kt & PaRfs bbbRRE brain ifvers d&%j?g gcoding an amno acid 16
am no acid residues N—tgrm' nalb frcimr thlev%ogo gncodi ng the conserved
proline residue within the TMd donmain of SEQ ID NO 32; (h) a sequence

di i hat . ' t ' id .set forth i
SE0 1 DR JEPIEERS (6 iebAfb kA B Tnb My TR sond BRG8T6e. hn
i sol at ed poliediaterPby A oxprRsH ftde tdw_éﬁtb(ﬁ@;ﬁr@k@hftoﬁﬁlééﬂ reeepRF SRli@"
pol ypepti de, wherein said pol ynucl eoti de conpri ses the sequence of a

pol ynucl eot iRTECRT GAMRKSIAG Perigeningrthe methed pesprling kthannhone ot claims ( PCR) on
221 to 230.

232. A process for identifying a compound that modulates signal transduction
mediated by a G protein-coupled receptor in the pancreas, said process
comprising performing the method according to any one of claims 221 to 230.

233. Use of a G protein-coupled receptor to screen candidate compounds as
pharmaceutical agents for a disease or disorder related to the pancreas,
wherein the G protein-coupled receptor is a G protein-coupled receptor
polypeptide according to any one of claims 216 to 218.
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a hurman DNA sanpl e using specific prinmers SEQID NO 71 and SEQ I D NO 72.
133 1 4 MAY 2004 369. An isol ated pol ynucl eoti de encodi ng a human G

prot ei n-coupl ed receptor pol ypeptide, wherein said polynucleotide 14 MAY 2004
conprises a nucleotide sequence selected fromthe group consisting of: (a)
a sequence encoding the am no acid sequence set forth in SEQID NO 32
and (b) the nucleotide sequence set forth in SEQID NGO 31. 370. The

i sol ated pol ynucl eoti de according to any one of clainms 367 to 369, wherein
the am no acid sequence of said encoded G protein-coupled receptor

pol ypep234ie As isuidted polyruc@Efae eneodivigaa hamandG aeoteirs eowsled eecépldr  The

i sol at ed pol ynucl eoti de according to any. one of clains 367 to 369 when

obt ai ned fr qVRﬁPgWepr'@éﬂFéafd RAYRUCIEoUde Spmmprises ANegieodOs HeaNEDES de

according tosé;gmeg%gqiehn%gggﬁgﬁ?g@%ngg 0F’z.69, wherein said nucl eotide

sequence i s expresse uman placenta. 373. An isol ated
pol ynucl eot i@ erecsequence eRORINGIa ipolypeptidethat contprisies thaiadhinpacidhucl eot i de

conprises a nucleotide se nce. i sol ated pol ynucl eotide according
to any one of cl a9W'€869 sggF ”%WB‘MQ %‘g’ol ated pol ynucl eoti de accordi ng
to claim SY%yomﬁb%ageﬁé@ggj@nﬁqﬁ@E@mmﬂm;a G protein. 375. A vector

e

conprising t pol ynucl eoti de according to any one of clains 367 to 374.
376. The vedghr dhesequenaysf apobneciectde thatdwboidizes undee springesit on vect or

and wherein the Lynucl eot | ordin 0 any one of. clains 367 to 374
is operably i ndﬂg’"ﬁ&%ﬁ"ﬁ%ﬂa@ﬁﬁ%@m bi 8&6%%%‘%‘8& SERYeNSonpri si ng
the vector of clahgedd>. 134 1 4 MAY 2004 378. A reconbi nant host cell

conprising the vector of claim376. 379. An isol ated nenbrane of the
reconbi nant Hbst tbeisequence af apelysugiestide ebiainable hyrparinimingpplymasase G

protein-coupl ed r&eaPIAEAIPERH dWVa hifhahTINA S nple using specific primers

SEQ ID NO: 63 and SEQ ID NO: 64;

(e) a seguence encoding a constitutively-activated variant of SEQ ID NO:
24 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 24; and

)] a variant of SEQ ID NO: 23 comprising a mutation positioned at a
codon encoding an amino acid 16 amino acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6
domain of SEQ ID NO: 24.

235. Anisolated polynucieotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynuclectide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction {(PCR) on
a human DNA sample using specific primers SEQ ID NO: 63 and SEQ ID NO:
64,

236. An isolated potynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises a nucleotide sequence
selected from the group consisting of:

(a) aseguence encoding the amino acid sequence set forth in SEQ 1D NO:
24; and
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pol ynucl eoti de according to any one of clainms 367 to 374. 380. A nethod of
produci ng a human G protei n-coupled receptor or a GPCR fusion protein
conprising the steps of: (a) transfecting the expression vector according
to claim376 into a host cell thereby producing a tranfected host te&IMAY 7004
and (b) culturing the transfected host cell under conditions sufficient to

express a hiran Beprusiaitidecegpiade setfepthdn IEQ@ROS 83 on protein fromthe
expression vector. 381. The nethod of claim 380 further conprising
obtaining the transfected host <cell. 382. The nethod of claim 380 or 381

wher ei nodpe Qs soﬁ:ﬂﬁb p@m@c‘@ﬁm@' 'cﬁ?rd?@ @géne Ehguaﬂﬁé ?gﬂ t§3gr ding to

claim 382 whereint Ian ce ted rom the group consisting
of a COS-7 cwherelratrMnnml acid aaqumciwﬁﬂ'salelehcoﬁémen proteis @oaplsll iceptor

r ecombi nant rotein:c d rece tor ol ypepti de conprising an
ani no acid Slé(a 8"‘5@’%’ %tofo'g@ﬁtrﬁﬁefﬁfpgﬂﬁ" AGHSEAYENEE:  (a) a sequence
conprising the am no acid sequence set forth in SEQID NO 32; (b) a

sequence encoded by a polynucl eotide that hybridizes under stringent
hybri di238.i on iselatedipohsucleciB®entodiog BERER fusicmw proteime whersinsaifience

bort o ng. RAVSHASCHE CampreR S Rtk aRe S erieeSibiistaiod canpl e bisi ng
specific prlwnﬁ;e?&ﬁdethd\i@rduﬁét@aﬂ ORE dfdidids o84 t1olslfy 1 4 MAY 2004 (d) the

sequence of ‘a constitutively- actlvat ed vartant of SEQ ID NO 32 wherein
said constitutively-activated variant conprises a mutation positioned 16

e Tvesdh it SpeledpbBfibRBad STk EXGE 43 coPelibudigo B arm no-
acid sequenmmng‘gg prot&inSEQ D NO  96. 385. An isol at ed or reconbi nant

human G protein-coupl ed receptor polypeptide conprising the am no acid
sequence encoded by a pol ynucl eoti de obtainable by perform ng pol ynerase

chain reaeti RUebBFEOmPAsigtHEHANANEIEHRHR 2B cording to any one of claims 234 to
239.

241. The vector of claim 240, wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 234 to 239 is
operably linked to a promoter.

242. A recombinant host cell comprising the vector of claim 240.

243. A recombinant host cell comprising the vector of claim 241.

244. Anisolated membrane of the recombinant host cell of claim 243 wherein said
membrane comprises a G protein-coupled receptor encoded by the isolated
polynucteotide according to any one of claims 234 to 239.

245. A method of producing a human G protein-coupled receptor or a GPCR fusion
protein comprising the steps of:

{a) transfecting the expression vector according to claim 241 into a host
cell thereby producing a tranfected host cell; and
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using specific priners SEQID NO 71 and SEQ ID NO 72. 386. An isolated or
reconbi nant human G protein-coupl ed receptor pol ypeptide conpri si Fg MAWU[M
am no acid sequence set forth in SEQ ID NO 32. 387. An isolated o

reconmbi nant GPCR fusion protein conprising an am no acid sequence of the

| sol ated or contiune LN : . '

accordi ng to(bZnyr%unlgﬁgP tﬁ#ﬁ? ﬁg@ggﬁ’ %%‘%&g%@%@goﬁ@g&ﬁég{@f: %g'lt X‘fg’%‘]ggﬁb, nant
GPCR f usi on pr ot e huarano qirolgin-coupled mector coBPCPsfusiprapGt@indiom the 389. A
met hod of identifying a nodul ator of a G protein-coupled receptor

conpri sing the st%’ﬁg $#10N V&§10Eont act i ng a candi date compound with a

reconbi nant host cell that expresses the human G protein-coupl ed receptor
pol ypeptide according to any one of clainms 384 to 386 or an isol ated

menbr an246.cohipe metimed ehéldinm @48 fuigr anneprisiog optaiting ¢oe ransfectdd/pegtt | de; and
(b) measurin "the ability of the conpound to inhibit or stinmulate
functionalityof the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the

candi date conpound is a nodul ator of the G protein-coupled receptor

pol ypep2d4ide. Thesmethad pixtaind 845 39 @46 Wheeraist thedhast cell i anggomilian lcekt.
conprising providing the host cell or nenbrane. 391. The nethod of claim
389 or 390 wherein the host cell conprises the expression vector of claim

376. 39248. TMEngRichSst a66RHIAgNE daime@y7 Wherdih tisd Riammalish ten @%eiwkeqei n the
G protein- coupl ed receptor polypeptide conprises the am no acid sequence

set forth i rfromge grougeeonsistinggd a RO%T k6l a3 Fel: and aRP eslbul at or of a

G protein-coupl ed receptor conprising the steps of: (a) contacting a
candi date conmpound with a reconbi nant host cell that expresses the GPCR
f usi on P10t Amisatated dr necdnabinarl i8R G prddéis-coupleireceptarimiypeprideane
conprising said GPCR fusi.on protein; and (b) neasuring the ability of the
conpound t o GORMRIEIRG 8R amipg.acid sequence seiectéd from the group consisting of:

(@) a sequence comprising the amino acid sequence set forth in SEQ ID
NO: 24;

(b)  asequence encoded by a poiynucleotide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 23 ora
complementary sequence thereto;

(c) the sequence encoded by a polynuclectide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NQO: 63 and SEQ ID NO: 64; and

(d) the sequence of a constitutively-activated variant of SEQ ID NO: 24
wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 24.

250. An isolated or recombinant human G protein-coupled receptor polypeptide
compyrising the amino acid sequence encoded by a polynuclectide obtainable
by performing polymerase chain reaction (PCR) on a human DNA sample
using specific primers SEQ 1D NO: 63 and SEQ ID NO: 64.

251. An isolated or recombinant human G protein-coupled receptor polypeptide
comprising the amino acid sequence set forth in SEQ ID NO: 24.
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functionality of the G protein-coupled receptor pol ypeptide portion of

said GPCR fusion protein wherein inhibition or stinulation of said
functionality indicates that the candi date conpound is a nDduIator1d#MA¥H@4
G protein-coupl ed receptor pol ypeptide. 394. The net hod of claim 393
further conprising providing the host cell or nenbrane. 395. The nethod of
claim393 or 394 wherein the host cell conprises the expression vector of

clai m 3782, 346 isoldted e réxumbinast GPOR fuBicGHprodein compHsihd'an 39Hnb ackP 5
wherein the GPCR fusion protein conprises the am no acid sequence set

f or L hdi nf SEgaaueRce ot ihe isalatedher a&ﬁqwia%mtdwm&l@@teir-cgwiqﬁ wiceptor 397. A
; A | 4 t
Comr 1 s g (rayReeidahoriftany pfle d cRiMI@BALP od TReen B ant host

cell that expresses a GPCR fusion protein conprising the amno acid
sequence_set_forth.in SEQ I D NO and a G protein or an isolated

2
menbr arftonid1g §0 ar a’f‘lﬁ%@ﬁ* Wsiondpratein greersingia ¢lan 252andi dat e

conpound wi tdyh iﬁfﬁmmﬁ’?‘t host cell or isolated nmenbrane; and (c)
measuring the ability of the conpound to inhibit or stinulate

functionality of the G protein-coupled receptor pol ypeptide portion of
said GRCR fusio rofej n.wherein [nhibiti or stimulation of said

functi -u@“ﬁ&?‘é&f "I%Q?W%Tﬂg?gemﬁmm%é EBGRRIRN at or of the
G prot ei n- cibphssingRPSteps B! ypeptide. 398. The method according to any
one of clains 389 to 397 wherein the nodulator is an agonist, a partial

aﬁoni stEj f)r (8h immtming@mryiidatsg:@mmgmdowsa recombirant hbgi cejl Hs!lai:olrrpougdG
t hat nodul at es si tr tio i at e a R26, receptor-rel ate

pr ot ei n- coupl ed r%i%ﬁsgﬁﬁﬁégﬁﬁ"anp‘?'c?cfgﬁeén'%8“@?5%??1%0?55‘)?'8%? the met hod
according to any awerdig & ahyBne $BLIais 228.10489. orAirPisBRRSS micthbrafent i fyi ng
a conpound that nodul ates shgnal transduction nediated by a G

prot ei n-coupl ed rAOFYBiSHg sai g5l Gguatein-ceuplgddeeerios polypeptide; and
(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor

polypeptide.

255. The method of claim 254 further comprising providing the host cell or
membrane.

256. The method of claim 254 or 255 wherein the host cell comprises the
expression vector of claim 241.

257. The method according to any one of claims 254 to 256 wherein the G protein-
coupled receptor polypeptide comprises the amino acid sequence set forth in
SEQ ID NO: 24.

258. A method of identifying a moduiator of a G protein-coupled receptor
comprising the steps of:
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conprising performng the nethod according to any one of clains 389 to 398.
401. Use of a G protein-coupled receptor to screen candi date conpounds as
phar maceutical agents for a disease or disorder related to the plackeaMAY 2004
wherein the G protein-coupled receptor is a G protei n coupl ed receptor

pol ypepti de cor | & of clai Y 2004
402. An isol %’ ‘@ﬂl&@l%é&%‘“‘@ %ﬂ?ﬂﬂ’@wﬁﬁﬁrﬁc ’é?ﬁr? ﬁﬁ?}b{hﬂéﬁl recept or
pol ypepti de, \Aher@tpﬁemsdhé@womhgi@hlﬂ@te(waeédraﬁfg 1 e 292 bﬁ'gsé%fﬂuence
sel ected fromthe group consisting of: (a) a sequence encoding a

pol ypept i de t hat @bisplatedmeanprangicosprising saidqeRGBJSusion proteim and SEQ | D NO

ol yhub cori B pasgita thEAndiny 0r B e Pphlia mn&i{?@%@ﬁ%ﬁeé‘ﬁﬁdﬂ ons to
(a) or (b) or a dﬁﬁﬂimﬁmwtheﬁpzt?éﬁﬁcoddm ﬁéc@mdr(?l:)olgf1 ®opf a

pol ynucl eoti de obt ai nabl e by per nmer ase ain react | on (PCR) on
a human DNA sanpl%&i¢, @§%@”PF@9MWWW tggiorponetimutatign@f sgid | D NO  78;

(e) the sequence [ﬂ@é} f. YJJer ase
chain reaction ( ?ﬁ’ %’yﬁ E‘é%%?g%bn%ﬁ}{e us%%&hﬁp&@iﬁdﬂ?%ﬁ&ﬁé SEQ I D
NO 125 and SEQ lthe prat@if;cdupledireveptempodypeptiddi ng a
constitutively-activated variant of SEQID NO 38 wherein said

constitutively-activated vari ant corrpri ses a nmutation positioned 16 am no

acid r uehd\rie w% ¥ thin the TMG
domai ne‘%‘ngEQ | D EIJ{Oda ggéla gg?tf a&varl ar nggéh@%@étwconprl sing a
mut ati on poghembrae.at a codon encoding an anmno acid 16 anmino acid

residues N-terminal from the codon encoding the conserved proline residue
within the TMo domain of SEQ ID NO 38. 403. An isolated pol ynucl eoti de

encodi s MEHEmMethdd 6f @aify 268 R 299t BinGhe Ha@,{ YOEBbMmPRsed My €i n said
pol ynucl eoti de conprises the sequence of a polynucleotide obtainable by

perforni ng pPyeRsiIe¥cdpRotclaagtion (PCR) on a human DNA sanpl e using
specific prinmers SEQ ID NO 77 and SEQ | D NG

261. The method according to any one of claims 258 to 260 wherein the GPCR
fusion protein comprises the amino acid sequence set forth in SEQ ID NO: 24
and the amino acid seguence of a G protein.

262. A method of identitying a modulator of a G protein-coupled receptor

comprising the steps of:

(a) providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ 1D NO:
24 and a G-protein or an isolated membrane comprising said GPCR
fusion protein;

(b)  contacting a candidate compound with the recombinant host cell or
isolated membrane; and

(c) measuring the ability of the compound to inhibit or stimulate
functionality of the G protein-coupled receptor polypeptide portion of
said GPCR fusion protein wherein inhibition or stimulation of said
functionality indicates that the candidate compound is a modulator of
the G protein-coupled receptor polypeptide.
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78. 139 1 4 MAY 2004 404. An isol ated pol ynucl eoti de encodi ng a human G
protei n-coupl ed receptor pol ypeptide, wherein said pol ynucl eotide 14 MAY
conprises a nucl eotide sequence selected fromthe group consisting of" (QW
a sequence encoding the am no acid sequence set forth in SEQID NO  38;

ol ot 28301 THEbTRed et ONNGR tng B Ainistes TR pak WResdh b mksIAShn e i
t he am no acis@ ca paftica al dn@q@@dn@@@(ﬁgﬁrﬁmpoupl ed receptor

pol ypeptide is related to 5HTID receptor am no aci d sequence. 406. The
i sol ated potynucl eotide according to any one of clainms 402 to 404 when

obtain ro, I . T i . .eotide
accord ?%%Jt o‘!gn ny on gglg@%éﬁgﬁgéé 2@@“5{) b‘ﬁ%ﬁa‘ ﬁ%glﬁgésﬂﬁrgrgglgp%@pgh M de
sequence i s regiatst byl anHMP4 necsptyr-iated G proteRREERASH rddthtorBaigsol at ed

pol ynucl eotide encodi ng a GPCR fusion protein, wherein said potynucleotide
conpri ses a RIGEEEHEPMRISIRG REHOEMIY thednelbed acearding fg any: pesf glaiscor di ng
to any one Ojgf£{pdgp 402 to 407. 409. The isolated pol ynucl eotide according
to claim408 conprising nucleic acid encoding a G protein. 410. A vector
conprising the polynucl eotide according to any one of clains 402 to 409.
411. The vector of claim410, wherein said vector is an expression vector
and wherein the pol ynucl eotide according to any one of clains 402 to 409
is operably linked to a pronoter. 412. A reconbi nant host cell conprising
the vector of claim410. 140 1 4 MAY 2004 413. A reconbi nant host cel
conprising the vector of claim411l. 414. An isol ated nenbrane of the
reconbi nant host cell of claim413 wherein said nenbrane conprises a G
prot ei n-coupl ed receptor encoded by the isolated polynucleotide according
to any one of clainms 402 to 409
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415. A nmethod of producing a human G protein-coupled receptor or a GPCR
fusion protein conprising the steps of: (a) transfecting the expreﬁimﬂ
vector according to claim41l into a host «cell thereby producing a 2004
tranfected host cell; and (b) culturing the transfected host cell under
conditions sufficient to express a human G protein-coupled receptor or
GPCR fusion protein fromthe expression vector. 416. The nethod of claim
415 further conprising obtaining the transfected host cell. 417. The

met hod of claim 415 or 416 wherein the host cell is a mammalian cell. 418.
The net?RR 208 &alated Polyrnuciaatide encadivgea humae Ganetgin-eeupled receptar| ect ed

fromthe gr .Sl 0f, - | 9 cel | .
sto. n i ol ATUPPHEe? hBRIA ol FRmUciERide ofnpisee  nuokBilie Beftod

pol ypepti de selectpd fromtheagroapi comsisting ofequence sel ected from the group
consi sting of : uence, conpri sing . the amno acid sequence set forth

(a) a se ) .
in SEQ ID N& 3@ ef&%seélﬁ?é'mgea ORlyegeRdg Ihat Compises the armiro anig:
hybri di zes under se’iﬁ| | orBhish ingR- s@Nnditions to SEQID NO 37 or a
conpl enment ary sequen%}e]e‘?ﬁgfrfeto;ﬁ C é??el@dsj'egﬁence encoded by a
pol ynucl eot i(B¢ olbbeiseqbémcgetforthim GEQ ID pid:y2&r ase chain reacti on (PCR) on

h DNA I ' i f] [ S I D NO 77 d SEQ I D NO 78;
T Do @ ahe 4ehoho BES b RelGe Tt s soRr Sh90SBR0 | b N |36
wherein said CO“&WbﬁH%zhﬁBhboﬁﬁﬁibﬁ@i&fh)‘{ﬁr(bﬁ&ta%ﬁ'ﬁﬂérﬁéﬁtf@ngﬁ@éddé” 141 1 4

MAY 2004 positioned 16 am no acid residues N-term nal e conserved
proline residue vhenslei the TM6 domain of SEQ ID NO 38. 420. An isolated or

r econbi nant ma |n- d tor .pal.ypeptide .conprising the
o S B b ot B GRR LB bBE s BBh bk L,
pol ymerase chai n ghai#cidaetion Eﬁeng)@n @himaR DIPNA8TR LU8ingUspeteticSpifthblsl C
primers SEQ ID NQ _77 and SEQ ID NO 78. 421. An isol ated or reconbi nant
human G prot ei n- RPIBNOEe gndSHIPNG 6@  conprising the anino acid
sequence setf or thsd ), fel dridoilg 2Bonstitutively-activated variant of SEQ 1D NO:

26 wherein said constitutively-activated variant comprises a mutation

positioned 16 amino acid residues N-terminal from the conserved

proline residue within the TM6 domain of SEQ ID NO: 26; and

1] a variant of SEQ ID NO: 25 comprising a mutation positioned at a
codon encoding an amino acid 16 amino acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6

domain of SEQ ID NO: 26.

266. An isolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sample using specific primers SEQ ID NO: 65 and SEQ ID NO:
66.

267. An isolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises a nucleotide sequence
selected from the group consisting of:

(a) a sequence encoding the amino acid sequence set forth in SEQ 1D NO:
26; and
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422. An isolated or reconbinant GPCR fusion protein conprising an am no
acid sequence of the isolated or reconbi nant human G protei n-coupl ed
receptor polypeptide according to any one of clains 419 to 421. 42%.4 l\-'melﬂm
i sol ated or reconbi nant GPCR fusion protein according to claim422

conprising a pr | 24 fo 0. LKhxing a_ nodul ator of a G

prot ei n-couqu(fd r@%%@&%%oﬁff?@l“'gg{:ag%ﬁ’ghﬁ%ﬁé%r&?a ‘contacting a

candi dat e conpound with a reconbi nant host cell that expresses the human G

prot ei n-coupl ed, recept or pol %Eeptide according to any one of clainms 419 to
e

421 or 288. sbheisslpied pelvabelectidegeraiding taany aueehckaims 866ite-263upl ed

b bi ¢ of  oVhERI e adifio acid SEBGNE BFedid BrBlied Y pfiel i tuRRI R °
pol ypept i de pdigseptide is nélated iccBPRG4sbteptorhirmo atidsstiqliehbect i onal ity

I ndi cated that the candidate conmpound is a nodulator of the G
protein-coupl ed receptor pol ypeptide. 425. The nmethod of claim 424 further

Compri 364l PARSolid dofiuBthicé Srlcoding %@gﬁ@@ﬁioié@&#%{ﬂﬁﬂfﬂ 426. The

met hod of claim wherein rises expressi on
vect or of clpolynutidotidé2comlisesnenhucidotide seqiienpd of theysalatedof clains 424 to

426 wherein the G protein- coupled receptor pol ypeptide conprises the am no
acid sequen(,\%pw\é’&fCI q}ﬁq@qqqr&gg RRY QBE cgé’?a'ﬁ'?@%&or%ﬁ%od of identifying a
nodul ator of a G protein-coupled receptor conprising the steps of: (a)

contacting a candi date conpound with a reconbi nant host cell that
expr ess).t hBhedsoRted polynupieotide aceerdinglioraiaino268 aompsidihgomuckdit asid  an

i sol ated nenbrane conprijsi.ng said GPCR fusion protein; and (b) measuring

t he ability%@ﬁ@%%@iﬂa-to inhibit or stinulate functionality of the G
prot ei n-coupl ed receptor pol ypeptide portion of said GPCR fusion protein
wherein inhibition or stinmulation of said functionality indicates that the
candi dad @ - c Sh¥BEIRE CoBPESRgdDE Mobmusteotide according to any one of claims 265 to

270.

272. The vector of claim 271, wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 265 to 270 is
operably linked to a promoter.

273. A recombinant host cell comprising the vector of claim 271.

274. A recombinant host cell comprising the vector of claim 272.

275. An isolated membrane of the recombinant host cell of claim 274 wherein said
membrane comprises a G protein-coupled receptor encoded by the isolated
polynucleotide according to any one of claims 265 to 270.

276. A method of producing a human G protein-coupled receptor or a GPCR fusion
protein comprising the steps of:

(a) transfecting the expression vector according to claim 272 into a host
cell thereby producing a tranfected host cell; and
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the G protein-coupl ed receptor polypeptide. 429. The nethod of claim 428
further conprising providing the host cell or nenbrane. 430. The {E@W@E
claim428 or 429 wherein the host cell conprises the expression vec
claim41ll. 431. The method according to any one of clainms 428 to 430

forth in sedt b s Mk b et B B nber cBRIoH SRR e eSS52. o
met hod of identi fyhogan G’?Cblbiﬁ-@(ﬁup)éd fedeptorabreG PCFPNIBIGTCDIORSIR R the
conprising the steps of: (a) providing a reconbinant host cell that

expresses a GPCR SXPEPEHCN ¥EGPBI n conprising the anmino acid sequence set
forth in SEQID NO 38 and a G protein or an isolated nmenbrane conpri sing
said GPCR fusion protein; 143 1 4 MAY 2004 (b) contacting a candi date
conpouregy v tThe metheohtlainaave fosheramimprizing bswiribg theeahsfesed owl (c)
measuring the ability of the conpound to inhibit or stinulate

functional i t%ﬁl of the G protein-coupled receptor pol ypeptide portion of
said GPCR fusion protein wherein inhibition or stinmulation of said
functionality indicates that the candi date conpound is a nodul ator of the
G pr ot €78. colh® methateftiaim 266 wp v iwrereihIBe Hose celbisha thamermaliah ogll.t o any
one of clains 424 to 432 wherein the nodulator is an agonist, a partial
agoni st, or an inverse agonist. 434. A process for identifying a conpound

that nosg at@fe et aéd@&ﬁgugtcia% 2?@%%2@@ tr!i@Ym'éHTrﬁQidrﬁ&élpfsog%aé&t ed G

protei n-coupl ed receptor, said process nprising performng the nethod
accor di ng t dramyhegeoupf cansistimg of 1COS-238ll, 2293 callpand 8 293 welli dent i fyi ng a
conmpound that nodul ates signal transduction nediated by a G

prot ei n-coupl ed receptor in the pancreas, said process conprising

per f or mgwy tAreisGRité®dr Assomilsihagt Hiiman G prieinfcatipfidfecéptbripdlypeptidd36. Use
of a G protein-coupled receptor to screen candi date conpounds as
phar maceut i GOMR{IFIKE 3N AFHNG agidssagiiense selestedipm Bearedp Consisingaficr eas,

wherein the & prof lqlienRBRoATbrisHEMNeUmind &iPsBHILRid'sG0Rh G SERF R OF
NO: 26;

(b) a sequence encoded by a polynuclectide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 25 or a
complementary sequence thereto;

(c) the sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NQ; 65 and SEQ ID NO: 66; and

(d) the sequence of a constitutively-activated variant of SEQ ID NO: 26
wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 26.

281. Anisolated or recombinant human G protein-coupled receptor polypeptide
comprising the amino acid sequence encoded by a polynucleotide obtainable
by performing polymerase chain reaction (PCR) on a human DNA sample
using specific primers SEQ ID NO: 65 and SEQ ID NO: 66.

282. An isolated or recombinant human G protein-coupled receptor polypeptide
comprising the amino acid sequence set forth in SEQ ID NO: 26.
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pol ypepti de according to any one of clains 419 to 421. 144 1 4 MNAY 2004
437. An isol ated pol ynucl eoti de encodi ng a human G protei n-coupl ed receptor
pol ypepti de, wherein said pol ynucl eotide conprises a nucl eotide seq@idridiy 2004
selected fromthe group consisting of: (a) a sequence encoding a

pol ypeptide that conprises the amno acid sequence set forth in SEQ ID NO
40; (b) the sequence set forth in SEQID NGO 39; (c) the sequence of a

pol ynucsgmt i Ak isohated oy bedsthBinant GEER flgior prittin dm@:srié&hgzah apRinG Qe tions to
(a) or (b) or a conplenentary sequence thereto; (d) the sequence of a
pol ynucl eot i SREUSHERICH IR isSoljeqher renombigapidiynan Ssproteinloupleshieceptor( PCR) on

(e) the seaqStRReBdRTE ahy oBk' JEims 2880479 or m ng pol ymerase

chain reaction (PCR) on a human DNA sanpl e using specific primers SEQ ID
NO 127 and SEQ ID NO 128; (f) a_sequence encaoding a. i

const i t2f4-velRe isetated petecembingat GPC o9 peoten agCopdingiociaim 83
constitutiv fﬁ j ant conprises a nutation positioned 16 am no
acid resi dugds?yn teﬂr'%atrgﬁ#ra@m the conserved proline residue within the TMo
domain of SEQ ID NO 40; and (g) a variant of SEQ ID NO 39 conprising a

mut ati g osj tigne t. a. codon encodin am no acid 16 am no acid

resi du %témﬁtﬁﬂéj"?mﬁ?wﬂ%& @ﬁ@gﬁgﬁrqtﬁ@‘m {REEPHT0l i ne resi due
wi thin the Tnp tHe SbpsBR | D NO. 40. 438. An isolated pol ynucl eotide
encodi ng a human G Pprot el R-coupl ed receptor polypeptide, wherein said

pol ynucl eot i{@e caoptadciieg a tandidatesummpaindwitipal recombirant besbdalbthabbl e by

R Rl ey e W DN s
i sol ated pol ynuclaebiditg ae¢bhe of cliifiB 286 tBraBiedrart RURIEE rersisiaher
comprising said human G protein-coupled receptor polypeptide; and
(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor

polypeptide.

286. The method of claim 285 further comprising providing the host cell or

memprane.

287. The method of claim 285 or 286 wherein the host cell comprises the

expression vector of claim 272.

288. The method according to any one of claims 285 to 287 wherein the G protein-
coupled receptor polypeptide comprises the amino acid sequence set forth in
SEQ ID NO: 26.

289. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:
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pol ypepti de, wherein said polynucl eotide conprises a nucl eoti de sequence
sel ected fromthe group consisting of: (a) a sequence encoding the am no
aci d sequence set forth in SEQ 1D NO 40; and (b) the nucl eotide selgudAtenn;
set forth in SEQ ID NGO 39. 440. The isol ated pol ynucl eotide according to

any one of c}ains 4 . Wher ei I.no acid sequepc f said
encoded G pr{ﬁei ngﬁ%%tfn&]a ?gﬂ%'ﬁ%r&?’f@oﬁs’g‘f&’?g@ %SOHE' it oé'gﬁ@le ating
hormone recept or exprossercthe GRGRERSRN préfein Abeordiy wt @dinPoby brobaei de
according to any one of clains 437 to 439 when_ obtained from human brain

ti ssue. 442. The @%iselated mambiane caspriring saidr@PRE fusioansrotaie; aid cl ai ms 437

to 439, wheggin La ok s ' enously by
human br ai nf.’b?443'§ giﬁ“%*“%?&é%ﬂg&?%gﬁ@@%’%’@%%%@fﬁ’gﬂm& fusi on
protein, wherein faatlibnagtit} ghthel @ protdin-coumed seceprompisyseptiddepcraanence of
the isolated polyn I(ra{géi de according to any one of clainms 437 to 442.
444. The isol at eo&’d‘g%ﬁ: fd3ion peotebrwharany Infebition pretimalatiomef saidhg nucl ei ¢

acid encoding a 3 W : rlﬂ%lﬁg' egtide
according to any @gﬁé(ﬁ t)l 'gpfrcsé%e&@a}lg{é %{}fﬁ 8%66 e %gtag'?'hép*éﬁfa m 445,
wher ei n sai d vecttbe G prateinecqupded reneptarqialypeptide. wher ei n t he pol ynucl eoti de

according to any one of clains 437 to 444 is operably linked to a
pronoter. 447. A reconbinant host cell conprising the vector of claim 445.

146 1 dddhY PROMedt ofclals 2BYiIEr (ARdrisHey broVdig s REstida gpect or of
claim446. 449. An isol ated rren%ranre of rtls‘r?]rgé Preconb Irlltzénﬁgﬂo&s%’? dé'ell of claim

448 wher ei n samPransnbr ane conpri ses a G protei n-coupl ed receptor encoded
by the isolated polynucleotide according to any one of clains 437 to 444.
450. A nethod of producing a human G protein-coupl ed receptor or a GPCR

f usi on 2gr. ot Femearad bistlagn LBe of Pepwirein(thk HostBell E6ibRSed fie expressi on
vector according to claim446 into a host cell thereby producing a

tranfected H3Pregspn veglggof claim 272.

292. The method according to any one of claims 289 to 291 wherein the GPCR
fusion protein comprises the amino acid sequence set forth in SEQ ID NO: 26
and the amino acid sequence of a G protein.

293. A method of identifying a modulator of a G protein-coupled receptor

comprising the steps of:

(@)  providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO:
26 and a G-protein or an isolated membrane comprising said GPCR
fusion protein;

(b) contacting a candidate compound with the recombinant host cell or
isolated membrane; and

{c)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein-coupled receptor polypeptide portion of
said GPCR fusion protein wherein inhibition or stimulation of said
functionality indicates that the candidate compound is a modulator of
the G protein-coupled receptor polypeptide.
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(b) culturing the transfected host cell under conditions sufficient to
express a human G protein-coupled receptor or GPCR fusion protei nﬁgm&pf@e
expression vector. 451. The nethod of claim450 further conprising
obtaining the transfected host <cell. 452. The nethod of claim450 or 451

o1t m 422 TS Iifiod abordinEEE e GEciaime 285 10 283 TR BF SRANER o1 i ng
of a COS-7 cieldn agorii3apariial agodist, G%Bingetde agbmst. An i sol ated or

reconmbi nant human G protei n-coupl ed receptor pol ypeptide conprising an
am no aci d sequence selected fromthe group consisting of: (a) a sequence

conpri sj t ] otlsi f j : . (b) a
cequence onca e TP e & S pE Ehp At MlaReiblial fidsctitio o0 ¢
hybri di zat i omediateti by arSPR34 3ECEpDr-NdatedloG @rotein-cougled megsmon sakfjuence

thereto; (c)_the sequence encoded by a | ynucl eoti de obt ai ngbl e by
perforning HOFSHRF B"EJHQiH?rﬁ%E&m%R T&%ﬁ% %Ogﬁﬂ@ﬁ%ﬁnmeéﬁﬂﬁ'@susi ng
specific prigggp ) | D NO 79 and/or SEQ ID NO 80; and (d) the sequence
of a constitutively-activated variant of SEQID NO 40 wherein said
constitutively-activated variant conprises a nutation 147 1 4 MAY 2004
positioned 16 am no acid residues N-termnal fromthe conserved proline
residue within the TM6 domain of SEQ ID NO 40. 455. An isolated or
reconmbi nant human G protei n-coupl ed receptor pol ypeptide conprising the
am no aci d sequence encoded by a pol ynucl eoti de obtai nable by perform ng
pol ynerase chain reaction (PCR) on a human DNA sanple using specific
primers SEQ ID NO 79 and/or SEQ ID NO 80. 456. An isolated or reconbinant
human G protei n-coupl ed receptor pol ypeptide conprising the amno acid
sequence set forth in SEQ ID NO 40. 457. An isolated or reconbi nant GPCR
fusion protein conprising an amno acid sequence of the isolated or
reconbi nant hurman G protein-coupl ed receptor pol ypeptide according to any
one of clains 454 to 456. 458. The isolated or reconbi nant GPCR fusion
protein according to claim457
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conprising a G protein. 459. A method of identifying a nodulator of a G
protein-coupled receptor conprising the steps of: (a) contacting a

candi date conpound with a reconbinant host cell that expresses theljyMMIIG
prot ei n-coupl ed receptor pol ypeptide according to any one of clains 454 to
456 or an isolated nenbrane conprising said human G protein-coupl ed
receptor pol ypeptide; and (b) neasuring the ability of the conpound to
inhibit or stinmulate functionality of the G protein coupled receptor

pol ypeptide wherein inhibition or stinulation of said functionality

i ndi cat?96-t i isolated pebingsiestide enseding a Bumanda prelei-cepled seqeptor

Compr i 81 g ARG PREf SaERYA deottiscomBsdTh A eRling sBhlbict s, e,

met hod of clsuleotdd froon thiSgrovpasopsisting@fhost cel |l conprises the expression
vector of claim446. 462. The method according to any one of clainms 459 to
461 wher ei n Bhe @ PRPYHENCH-ENCOGNGR PPPEPlide tﬁl%ﬁ%ﬁﬁéé“%@ﬁ'ﬁm a6l t he anino

aci d sequence setsefqgéhge EQt foﬁlﬁqglééélq.b NG: 2463. A net hod of identifying a
e

nodul at or of a G protern-coup receptor” "conprising the steps of: (a)

contacti ng gbyandhdaequencpsetfdriniit SEQ IBNO@Nant host cel |l that
expresses the GPCR fusion er;:rotei n according to claim457 or 458 or an

i sol at ed merfBl andne SEPLERGSf 3 RPlynuplertide dhal hybrdizes undgratringenheasur i ng

the ability of t . Lok b r ' b i ' of the G

pr ot ei In l:oﬁpl ed ?@?@g?ﬁ?aggf’@g%??ﬁ%tép?odr?t(f’f)%'l %Pbﬁ?g?%&@éhh?%ﬁoégpr otein

wherei n inhibitidnemto;stinmul ati on of said functionality indicates that the
di dat ' d t f 1 t ein- | ed t

ol ypept | do.{dho4 e sEaERTLH SPOLPUFRPHES P TAYE LAY BR g t he

host “cel | ‘or _meppacifR (PERT ol AR DIRAXLMAE Bshi 4R SHAER 1 he

host cell conprises t
SEQ ID NO: 67 and SEQ 1D NO: 68;

(e} the sequence of a polynucleotide obtainable by performing polymerase

chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 119 and SEQ ID NO: 120;

() a sequence encoding a constitutively-activated variant of SEQ ID NO:
28 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ 1D NO: 28; and

(@9 avariant of SEQ ID NO: 27 comprising a mutation positioned at a
codon encoding an amino acid 16 amino acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6
domain of SEQ 1D NO: 28.

297. Anisolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sample using specific primers SEQ ID NO: 67 and SEQ ID NO:
68.
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expression vector of claim446. 466. The nethod according to any one of
claims 463 to 465 wherein the GPCR fusion protein conprises the an'l1 Qﬁéﬁ?ﬂﬂ?
sequence set forth in SEQID NGO 40 and the am no acid sequence of
protein. 467. A nmet hod of identifying a nodul ator of a G protein-coupled

t : i di t host [
et " exat8sc AR oS ol futleiRis Enea b D hirpEi A pr Aeir-Giiied Bdep@aquonce
set forth im a&gﬁ&ﬁeweré}ﬁ saRFpatyfudeQid ébrﬁbn@és amb@oﬁde BRALERGE

conprising s fusion proteln 149 1 (b) cont'acting a
candi dat e ccﬁﬁ%ﬁﬁdfmm&@f@upmmlngm host ceII or i sol at ed menbr ane;

and (c) neas e conmpound to inhi or | e
functionalit of %%M o“hﬁ%ﬁﬁ%[hgl '"P&Fé‘ﬁ?%‘ﬂ”%lﬂ%&?g rtl?jg'n %%H]i;ﬂoﬂbof

sai d GPCR fusiongg:@hgi n wherein inhibition or stinulation of said
functionali té i ndi cates that the candidate cogound s a nodul ator of the
G pr ot ei n- cdBpl edhe suelgobee senyeagn seldortha SEMED NOQHdH according to any
one of clainms 459 to 467 wherein the nodulator is an agonist, a parti al
agoni st, or an inverse agonist. 469. A process for identifying a conpound

that nmgpd. atEw isbied polyavsidotide accordi) 1Bt dne 6f CRINGN2O6 ePRYENL r at i ng
hor none receptor-related G protein- coupled receptor, said process

conpri si ng MQTSWRGW'HBWﬁW%R?@&fCﬁ%G"@Qﬂ G RyAteicorplgdfecaptor t o
468. 470. A r@%l ates signal
transductior* W glﬁglﬁel%%lﬁﬁbc%%’?fﬁb&% ece HBC%&(P%E% Sai d process
conpri si ng perform' ng the nmethod according to any one of cI ains 459 to

468 47 | ed receptor to reen | onpounds
oheatccihe tsafteR BoheBptds Br Sl G ans ot 26610 288 Whetur o n
V\,herel n th%b%,ﬁé@tf@"ﬁlhg%|%éy&% qrté§,5q,5§ugr ot ei n- coupl ed receptor
pol ypeptide according to any one lains 454 to 456. 150 1 4 MAY 1004
301. The isolated polynucleotide according to any one of claims 296 to 298,
wherein said nucleotide sequence is expressed endogenously by human
kidney, lung, or testis.

302. An isolated polynucleotide encoding a GPCR fusion protein, wherein said
polynuclectide comprises a nucleotide sequence of the isolated
polynucileotide according to any one of claims 296 to 301.

303. The isolated polynucleoctide according to claim 302 comprising nucleic acid
encoding a G protein.

304. A vector comprising the polynucleotide according to any one of claims 296 to
303.

305. The vector of claim 304, wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 296 to 303 is

operably linked to a promoter.

306. A recombinant host ceil comprising the vector of claim 304.
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SEQUENCE LI STI NG Arena Pharmaceuticals, Inc. <110>Chen, Rupong Dang, Huong
T. Lowitz, Kevin P. <120>Non- Endogenous, Constitutively Activated HumdrMgp 2004
Pr ot ei n- Coupl ed Receptors <130>A. RENO087 <150>60/ 166, 088 <151>1999-11- 17
<150>60/ 166, 369 <151>1999-11-1? <150>60/ 166, 099 <151>1999-11-17

<150-60/7 1 At aBIEA0HI LSS Irr G ool iS00 0o 11
<150>60/ 189, 258 <151>2000- 03-14 <150>60/ 189, 259 <151>2000-03- 14

<150>60/ 195, 899 <151>2000- 04- 10 <150>60/ 196, 078 <151>2000-04-10
<150>60908) 5 A solated srerpbrang aighe 1eeorabinanbhasteel 1d tlemanwheein said

<150>60/ 203’1‘9391brane comprises a G protein-coupled receptor encoded by the isolated
polynucleotide according to any one of claims 296 to 303.

309. A method of producing a human G protein-coupled receptor or a GPCR fusion
protein comprising the steps of:
(a) transfecting the expression vector according to ciaim 305 into a host
cell thereby producing a tranfected host cell; and
(b)  culturing the transfected host cell under conditions sufficient to express
a human G protein-coupled receptor or GPCR fusion protein from the
expression vector.

310. The method of claim 309 further comprising obtaining the transfected host
cell.

311. The method of claim 309 or 310 wherein the host cell is a mammalian cell.

312. The method according to claim 311 wherein the mammalian cell is selected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

313. Anisolated or recombinant human G protein-coupled receptor polypeptide
comprising an amino acid sequence selected from the group consisting of:
(a) asequence comprising the amino acid sequence set forth in SEQ ID

NO: 28;

(b) asequence encoded by a polynucleotide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 27 or a
complementary sequence thereto,

(©) a sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NO: 67 and SEQ ID NO: 68; and

(d) the sequence of a constitutively-activated variant of SEQ ID NO: 28
wherein said constitutively-activated variant comprises a mutation
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<151>. 2000- 05- 12 <150>60/ 210, 741 <151>2000- 06- 12 <150>60/ 210, 982
<151>2000- 06- 12 <150>60/ 226, 760 <151>2000-08. -21 <150>60/235, 779 14 MAY 2004
<151>2000- 09- 26 Page 1 1 4 MAY 2004 <150>60/ 235, 418 <151>7000- 09- 26
<150>60/ 242, 332 <151>2000- 10- 20 <150>60/ 242, 343 <151>2000- 10- 20

3000 243,010 Bt Bt RSl A B S G 2

caccagtttc acaccqnalite Fésidiewithin the Fg8e6Afai®8f SECI IFNCE@g. ctcctttaa
cttcagttat ggtgattatg acctccctat ggatgaggat 120 gaggacatga ccaagacccg

gaccttcttc gcagccaaga tcgtcattgg cattgcactg 180 gcaggcatca tgctggtctg

cggcat acct
cacoaaratl oA Ipldlblor iR ERa 3 B e LRI o RIRER0C
ccccttcgag aaamwmgtheaamirggmad Segoeged ehcsdeibly apahgagicttidedsianablCt
ctgtgcctcc gi caact acc tgcgcaccgt, ctccctctac 420 gtctccacca at gccttgct
ggccattgcc ait Jupg B‘?’&j ga chaigireaghien (P@Bpon a human DNA sample

using specific primers SEQ ID NO: 67 and SEQ ID NO: 68.

315. An isolated or recombinant human G protein-coupled receptor polypeptide
comprising the amino acid sequence set forth in SEQ 1D NO: 28.

316. An isolated or recombinant GPCR fusion protein comprising an amino acid
sequence of the isolated or recombinant human G protein-coupled receptor
polypeptide according to any one of claims 313 to 315.

317. The isolated or recombinant GPCR fusion protein according to claim 316
comprising a G protein.

318. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(a) contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor polypeptide
according to any one of claims 313 to 315 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor
polypeptide.

319. The method of claim 318 further comprising providing the host cell or
membrane.
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t t gaaaccac
tccattctca
aagagccagg
aagt cct act
ctgtgct
gagcagattc’
ct cacggcct
ttccccactg
at cgccat ga
at gaagt g
tccagtgctg
at caggct ga
<213> Hono
Asn Phe Asn
Ser Tyr Ay
Lys Thr Arg
Al a d y3Rge
Ala Leu Thr
Ile Ala Asn
Pro Phe Gu
Hs Gy Hs

323.

324.

325.

326.

ggatgaatta tcaaacggcc tccttcctga tcgccttggt ctggatggtg 540
ttgccatccc atcggcttac tttgcaacag aaacggtcct ctttattgtc GQOMAY 2004
agaagatctt ctgtggccag atctggcctg tggatcagca gctctactac 660
tcctcttcat ctttggtgtc gagttcgtgg gccctgtggt caccatgacc 720

8 GIREG0Eh ol b SEOMERIT I BRR LI A BRTRER Y 6o

aegpassynovett@gugaiiec3ds.ct acggtt tcaccatcgt tcgtgacttc 900
tgttcgt gaa ggaaaagcac tacctcactg ccttctacgt ggtcgagtgc 960
gcaacagcat gaacaacacc gtgtgcttcg tgacggtcaa gaacaacacc 1020

21| IRBYAEHRN ARLAFNGT Sy BRE G9CRIS 31516 528 WhdtBHIAR T R (0

accttgacct cagaac cca ccacagaada gg

agougpled ¥6&eptai PotyBeptidtl dompBdehgeardind abidBd¥quéentt sét¥aih RRT

S%“ﬁ <400> 2 Met Ala Ala G n Asn Gy Asn Thr Ser Phe Thr Pro
NEY18.15 Pro @n Asp H's Ala Ser Ser Leu Ser Phe Asa Phe

Asp 20 25 30 Tyr Asp Let Pro Met Asp Gu Asp Qu Asp Met Thr

Thr 35 40 45 Phe Phe Ala Ala Lys Ile Val Ile Ay Ile Ala Len

Nenethed @idattifyieg aMabdaator@fia Gl protdity-cospleBhrecafstor Phe 1ie Al a

Ar .65 70 75 80 Tyr Lys Lys Len Arg Asn Leu Thr Asn Leu Leu
E@%pﬂﬁ'ﬁ'g tggsgqpsg@. Ile Ser Asp Phe Len Val Ala lle Ile Cys Cys

alt 'I‘_&éiri::t%g/lg@ d 8andid&e ToompgotindRlth YalecAnBirfdnt hb8tceifthal TP G U
expresses the GPCR fusion protein according to claim 316 or 317 or
an isolated membrane comprising said GPCR fusion protein; and

(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein-coupled receptor polypeptide portion of
said GPCR fusion protein wherein inhibition or stimulation of said
functionality indicates that the candidate compound is a modulator of

the G protein-coupled receptor polypeptide.

The method of claim 322 further comprising providing the host cell or
membrane.

The method of claim 322 or 323 wherein the host cell comprises the
expression vector of claim 305.

The method according to any one of claims 322 to 324 wherein the GPCR
fusion protein comprises the amino acid sequence set forth in SEQ ID NO: 28
and the amino acid sequence of a G protein.

A method of identifying a modutator of a G protein-coupled receptor

comprising the steps of:

(a) providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO:
28 and a G-protein or an isolated membrane comprising said GPCR
fusion protein;
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115 120 125 Ala 5er Val Asn Tyr Leu Arg Thr Val Ser Leu Tyr Val Ser Thr Asn
130 135 140 Ala Len Len Ala Ile Ala Ile Asp Arg Tyr Len Ala Ile Val Hi4sMArigl4
145 150 155 160 Len Lys Pro Arg Met Asn Tyr A n Thr Ala Ser Phe Leu Ile Ala
Leu 165 170 175 Val Trp Met Val Ser Ile Lenlle Ala lle Pro Ser Ala Tyr

e Pro oys ©los SHHacfls Erindipe'EimiihdRiniaf re@imiindFbstcell of) 17

;
Lys Ser Tyr Phe idgdatetlmentftaherarithe Ile Phe Gy Val Qu Phe Val Gy Pro
Val Val Thr Met Thr 225 230 235 240 Leu Cys Tyr Ala Arg Ile Ser Arg Qu

Leu Trp Phe ©)s Angasuyingihg abilify ob e cerppeigd %@h@lhorrzﬁrmmate Adnlle Arg

e Lou Thr Al 8 ToRctBfRifLg BET proe @?@J@%@ et Ronaiehitodion i, oo
Thr 1le Val Arg A@d EFK:H?mﬂs@n tprdibm whereir #hitién 3P8timhrtivaloflsyl G U Lys

H's Tyr Leu Thr a Phe T r Val Cys. 305 310 315 320 Page 1 4 MAY
2004 ile Ala Met @F“Q(@ dicgtas ﬁ%ﬁé%@sﬁﬁ"ﬂ#am}oﬂmmﬁw mm?ow 325

330 335 Lys Asn B Fot tdﬁrﬁe Met Met Leu Leu His Trp
340 345 350 Arg érﬁo dS-Ero %ﬁnc g (Q’esf/cege @{y@@'ﬁe%x Ala Asp Leu Asp Leu Arg
355 360 365 Thr Asn Gy Val Pro Thr Thr Glu Gu Val Asp Cys Ile Arg Leu Lys
327. The method according to any one of claims 318 to 326 wherein the modulator
is an agonist, a partial agonist, or an inverse agonist.

328. A process for identifying a compound that modulates signal transduction
mediated by a P2Y1 receptor-related G protein-coupled receptor, said
process comprising performing the method according to any one of claims
318 to 327.

329. A process for identifying a compound that modulates signal transduction
mediated by a G protein-coupled receptor in the kidney, lung, or testis, said
process comprising performing the method according to any one of claims
318 to 327.

330. Use of a G protein-coupled receptor to screen candidate compounds as
pharmaceutical agents for a disease or disorder related to the kidney, lung, or
testis, wherein the G protein-coupled receptor is a G protein-coupled receptor
polypeptide according to any one of claims 313 to 315.

331. A use according to claim 330, wherein the disease or disorder related to the
kidney, lung, or testis is lung cancer.
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370 375 380 <210> 3

at gct ggcag
ctccactttg
gctctctt gg
ctccttcaca
agcct ggct g
aaaagt gttt
t gcat ggca
agtgacdﬁﬁg
at ct ggact g
cat gaaggt g
atgtttggta
tatttctgga
aaccagat ac
ctcttgtgge
ccggecccac
gcaaat cct ¢
t ggaaat gga
ggcaact cag
gaaaaagaga
cccatccttc
gacaat gacc
<210>

<211> 1260 <212> DNA <213> Honp sapi ens <400> 3
agactctaac tccagcaaca tgaatgtgtc ctttgctcac qo MAY 2004
cctgccctct aattcccagg actggagaac catcatcccg 125
cctggtgggc ttcgtgggaa acctgtgtgt gattggcatc 180
aggaaagcca tccatgatcc actccctcat tctgaatctc 240
cctgectgttt tctgcaccta tccgagctac ggcgtactcc 300

gggatctagg ctggtttgtc tgcaagtcct ctgactggtt tatccacaca 360

acaatcqgtt gtggtggcca aagtatgctt catgtatgca 420

ccaaga cct
c%m%agtpo leotide engadingchlbieman & gEteiyeoupled sreepptar 480

T T S S Rl o
agectead from Bl grolipgoRsistihg@ficttc cattattttt tgccagettt 660
cttatga ccaat gt aaa aaacgaggaa ctaagact ca aaatcttaga ' 720

g(g?caéh eesrcading argypgetida that semprises theaptine geid 780
tcccc 8n885806HhAH ﬁ@ﬁgg&?g@o.ggcat ctgaa ggctgcaggc 840
g

cacaaggttt caaagccctg tc ‘tgatgttttc catctcttca 900
t{bat t tthe sequengmseltfogh gadSFaytd NO:.RPgaaggcett 9aaaggt gt a 960

480t dbe ceatiie g povpusoli B dbroees fidar stinaatia 1000

aaccCayplifizhficn toRditbnE 4 AW ﬁ@‘?&ﬁ@n §8@9§’H 1140
ct gacgt aglaI gcagttttlggncat gﬁgag%mg%gga tccc %?fctg acactgtje 1200
ct at cdbenedp;ggaacat gaa gat caagaga caggggaagg tgtt aaat ag

ctgcctttge

ccggagggt a
tggctgtctg
at gcttggaa
atctctccct

1260

4 4 <2](91f e séczq&gﬁcepgr a |:<)(% y%ﬁcl'élgﬁge obtiinable Ft))?/gpeerfdbr%'zirf'g po ymze?gée <400~

333.

chain reaction (PCR} on a human DNA sample using specific primers
SEQ ID NO: 69 and SEQ ID NO: 70;
(e) the sequence a polynucleotide obtainable by performing polymerase
chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 121 and SEQ D NO: 122;
N a sequence encoding a constitutively-activated variant of SEQ ID NO:
30 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ 1D NO: 30; and
(@)  avariant of SEQ ID NO: 29 comprising a mutation positioned at a
codon encoding an amino acid 16 amino acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6

domain of SEQ 1D NO: 30.

An isolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sample using specific primers SEQ ID NO: 69 and SEQ ID NO:
70.
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Met Leu Ala Ala Ala Phe Ala Asp Ser Asn Ser Ser Ser Met Asn Val 1 5 10 15
Ser Phe Ala His Leo H's Phe Ala Ay Gy Tyr Leo Pro Ser Asp Ser 204%@\{3@
G@n Asp Trp Arg Thr Ile Ile Pro Ala Leu Leu Val Ala Val Cys Leu 35

Val Gy Phe Val Gy Asn Leu Cys Val Ile Ay Ile Leu Leu H's Asn 50 55 60

Ala T P || e Hi L lle L 5 70 75
80a8e£ pﬁ{f@&@%@g r §§’$[q9lﬁgé eé'ﬁgg@bsﬁﬁrrngg%ler%t%ﬂ‘gg‘i'qlﬁgﬁ?cgepl?ra 85 90
95 Thr Ala Tp!dily tldeYWhﬁﬁéln‘éald ﬂ’d&lgnlé’ééoﬂ{feuc%rlgééh'ﬁ'&%le%be@é&uéb{ 100 105
110 Ser Ser rp Phe Ile Hs T Q/s Met Ala Lys Ser Leu Thr 115

120 125 Ile Sﬁ@deﬁﬂf%lh%fﬁumwm . Phe Met Tyr Ala Ser Asp Pro Ala

150 138 199 by 3 Bed ookl ol il SR S AP A2

Ser 165 170 175 3hrandl e Arg Hs Hs Gu Gy Val Gu Mt Cys Leu Val Asp
Val Pro 180 165 190 Ala Val Ala Au Gu Phe Met Ser Met Phe Gy Lys Leo
Tyr Pro Leo (blos thegugiestide seapengssetdpth ir SESR 0 INQ: 2%e Phe Ala Ser Phe
Tyr Phe Trp Arg 210 215 220 Ala Tyr Asp A n Cys Lys Lys Arg Ay Thr Lys
Thr G n Asn Leo Arg 225 230 235 240 Asn An Ile Arg Ser Lys dn Val Thr

Val Met335%o0 '[tmjisslated belynuaeoﬂdéaewd&@aolarw drieeofSelanindd 332 e938su Trp Leo
Pro Au Trp Val Leu J 260 265 270 i
wherem 1 e a ino aci sgquence of said encoded G protein-coupled receptor

polypeptide is related to mas1 oncogene receptor amino acid sequence.

336. The isolated polynucleotide according to any one of claims 332 to 334 when
obtained from human testis, thymus, or spleen tissue.

337. The isolated polynucleotide according to any one of claims 332 to 334,
wherein said nucleotide sequence is expressed endogenously by human
testis, thymus, or spleen.

338. An isolated polynucleotide encoding a GPCR fusion protein, wherein said
polynucleotide comprises a nucieotide sequence of the isolated
polynucleotide according to any one of claims 332 to 337.

339. The isolated polynucleotide according to claim 338 comprising nucleic acid
encoding a G protein.

340. A vector comprising the polynucleotide according to any one of claims 332 to
339.

341. The vector of ciaim 340, wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 332 to 339 is

operably linked to a promoter.

342. Arecombinant host cell comprising the vector of claim 340.
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Val Trp H's Leu Lys Ala Ala Ay Pro Ala Pro Pro Gdn @y Phe Ile 275 280
285 Ala Leo Ser A n Val Leu Met Phe Ser Ile Ser Ser Ala Asn Pro Leu é&)
295 300 Ile Phe Leu Val Met Ser Qu Gn Phe Arg Qu Ay Leu Lys Gy &/ 2004
305 310 315 320 Trp Lys Trp Met Ile Thr Lys Lys Pro Pro Thr Val Ser du Ser

Lev. pr oy Ryeckinphafthdsoel siibubug Weldtar?dalSBo 4 2 ser 16 Pro

GQu Lys Qu Lys Pro Ser Ser Pro 355 360 365 Ser Ser Ay Lys Ay Lys Thr
GQu Lys Ala Ju Ile Pro Ile Leu Pro 37D 375 380 Asp Val Gu A@n Phe Trp
H s d w34¢.g A8 jsolated wmgmbranesftheg zecambinapBBogarm!3g BlaimmB 4G wherein said Pr o

AT TLQl@W’i" %Bﬁég%ﬁﬁ@%ﬂ%%ﬁ%ﬁ% J‘%S’gég?v]’lfgdﬁg@l Lys

attct gt cag gpaipmRitGtidesanDading t6 agy dRed BidmBBBXECssg. 60 gt ggcct gec
t ggat ggcgc ctgcct ggecc atcgacccge tgcgegtgge cccgetccca 120 ctgtatgecg

ccatcttcct ggtgggggtg ccgggcaatg ccat ggt ggc ctgggtgget 180 gggaaggt gg
cccgcec qct
ot ot TRy g hRfioq B oA 2 Rame S Er bRt a0 S0 hoction CRER RN
cagt gggc. t g protehy cagoipgsingdhe ciepsaoft cct gctgac catgtat gcc 360 agcgtcctgce
tcct ggcagc tc caqt gc acc ctgct tcct gctct C cct 420 tggtggtcta
cggt t cageg 9‘8 tgﬁag"@gecg'f“gé § CHBIP S RNOI RS RURB8 Jo SiaimARt into'a host

cell thereby producing a tranfected host cell; and

(o)  culturing the transfected host cell under conditions sufficient to express
a human G protein-coupled receptor or GPCR fusion protein from the
expression vector.

346. The method of claim 345 further comprising obtaining the transfected host
cell.

347. The method of claim 345 or 346 wherein the haost cell is a mammalian cell.

348. The method according to claim 347 wherein the mammalian cell is selected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

349. An isolated or recombinant human G protein-coupled receptor polypeptide
comprising an amino acid sequence selected from the group consisting of:
(a) a sequence comprising the amino acid sequence set forth in SEQ ID

NO: 30;

(b) asequence encoded by a polynuclectide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 29 or a
complementary sequence thereto;

(c) the sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NQ: 69 and SEQ 1D NO: 70; and

(d) the sequence of a constitutively-activated variant of SEQ 1D NO: 30
wherein said constitutively-activated variant comprises a mutation
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ctggccttge tgctcaccgt gccctccgec atctaccgcc ggctgcacca ggagcacttc 540
ccagcccggce tgcagtgtgt ggtggactac ggcggctcct ccagcaccga gaat gcggtg 600
actgccatcc ggtttctttt tggcttcctg gggcccctgg tggeccgt ggc cagcetgeccac GEOMAY 2004
agt gccctcc tgtgetggge agcccgacgc tgccggecge tgggcacage cattgtggtg 720

cogasct ccg cact oot guioriE b AFR b IE ARSI I IR v IRNEE sa
ctcgetcaca gct geohrofine radidiad dathih theCVE daihiaih b8 SEAING:CRRACt ccge 900

cggtcactgc cagctgcctg tcactgggcc ctgagggact cccagggcca ggacgaaagt 960
gt ggacagca agaaat ccac cagccatgac ctggtctcgg agatggaggt gtag 1014 <210> 6

Ao Asp R, LB feckmbiht AR iR okprcpaieptiis” sor acp

Arg
Arg
Pro
Arg
Leu
Ay
I'le
125
135

Pro Val dwrnpiiging tesiafvino &t sbhaeldys ehesded! By hl I@ﬁklecﬁ@le?&)tﬁﬂaﬁreo Leu
Val Ala Pro LeﬁgPro Leu Tyr Sﬁlha Ala lle PheyLept? al 35 40 45 dy Val

Gy Asn Q¥ periiming polymerase chain reastien (PCRY ova humgn DiYASBNMIdE Ar g Ar g
Val Ay Al : : i . 65 70 75 80 Leu
oys Oys iflo §aifé Pritgs BB [ N, 80 Ghe KR IBND-RE Arg 85 90 95 Gy
Hs Trp Pro Tyr Ay Ala Val Ay Cys Arg Ala Leu Pro Ser 100 105 110
lle leu Leu Thr Met Tyr, Ala Ser Val Leu Leu Leu Ala Ala Leu 115 120
Ser35&1|-a A?@Eozaéﬁd eygefrﬂ?fi@b'n@ut hrgan & PEStGInFsQunied regeptonmolaptider 130
140 comprising the amino acid sequence set forth in SEQ ID NO: 30.

352. An isolated or recombinant GPCR fusion protein comprising an amino acid
sequence of the isolated or recombinant human G protein-coupled receptor
polypeptide according to any one of claims 349 to 351.

353. The isolated or recombinant GPCR fusion protein according to claim 352
comprising a G protein.

354. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(@) contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor polypeptide
according to any one of claims 349 to 351 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor

polypeptide.

355. The method of claim 354 further comprising providing the host cell or

membrane.




Val

155
165
180
195
210
225
Leu
Arg
Leu

Gn Arg Ala Cys Ay Val Gn Val Ala Cys Ay Ala Ala Trp Thr 145 150

160 Leu Ala Leu Leu Leu Thr Val Pro Ser Ala Ile Tyr Arg Arg Leu Hi
170 175 Gn GQu H's Phe Pro Ala Arg Leu G n Cys Val Val Asp Tyr‘léBI"'fAY
185 190 Ser 5er Ser Thr @u Asn Ala Val Thr AI alle Arg Phe Leu Phe

200 5 eLe EéEoLeuValAlaVa Ala Ser Cys H's Ser Ala Leu
215 of Of Cigim F94y0nep l@\}@f&méh@h@s{%@ t@rppn&ﬁs thea 11e Val

230 235 P,E];Qi[ Trp Ala Pro Tyr H's Leu Leu Ay Leu
245 250%3@5%& 5,2? %jné%ro Asn Ser Ala Leu Leu Ala Arg Ala Leu
Ala 260 265 270 G u Pro Leu Ile VaI Gy Leu Ala Leu Ala H's 5er Cys

o] 7520265 Leu Phe uTr Phe d g Ala G n Leu Arg
Ser 352, g MBI AeE0Bg 1Y SMwPRe 6 SIS 3bro A5k Whilen e preiein-Gi

) Cou val %@r'eﬁ@%ea&@p%é‘?é%@“é‘@% %ﬁ’%ﬁhﬁaﬁlﬁ%@% vl 7

<211> 1272 SEQID NIk 3R13> Honpo sapi ens <400> 7 atgttgtgtc accgtggtgg
ccagctgata gtgccaatca tcccactttg ccctgagcac 60 tcctgcaggg gt agaagact
ccagaacctt ctctcaggcc catggcccaa gcagcccatg 120

358. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(a) contacting a candidate compound with a recombinant host cell that
expresses the GPCR fusion protein according to claim 352 or 353 or
an isolated membrane comprising said GPCR fusion protein; and

(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein-coupled receptor polypeptide portion of
said GPCR fusion protein wherein inhibition or stimulation of said
functionality indicates that the candidate compound is a modulator of
the G protein-coupled receptor polypeptide.

359. The method of claim 358 further comprising providing the host cell or
membrane.

360. The method of claim 358 or 359 wherein the host cell comprises the
expression vector of claim 341.

361. The method according to any one of claims 358 to 360 wherein the GPCR
fusion protein comprises the amino acid sequence set forth in SEQ ID NO: 30
and the amino acid sequence of a G protein.

362. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:
(@  providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO:
30 and a G-protein or an isolated membrane comprising said GPCR
fusion protein;
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gaacttcata
ttctctccct

gggccct gce
ctggagtttg
acgcggccct
ct gat cagca
ggggct get g
gtcttcctca
ct gagccgtg
ctgctcctca
agggt gggca
ttcttcctge
aaccgtggtc
gt ggccgt ct
gctttctagce
ctggccttca
aacttcctcc
agcgacgaga
gaggag

acctgagctc tccatctccc tctctctcct cctectgttct ccctcecctcc 180
caccctcctc tgctcecctcet gectttacca ctgtgggggg gtcctctgga 2 8MAY 2004
accccacctc ttcctcgetg gtgtctgect tcctggcacc aatcctggec 3
tcctgggcct ggtggggaac agtttggeccc tcttcatctt ctgcatccac 360

ggacct ccaa cacgqt gt.t.c. ctgqgtcagec. t ggccge, tgacttcctc 420
SR o R EER Rl e GaltnRlg b B PEiaEineftes clior sso
cct gcagamtermepirafécard gct gt cca ccaaccgcac ggcgagegtt 540
cagccat cgc actcaaccgc tacctgaagg tggtgcagcc ccaccacgtg 600

cfel ccgnggsurinheqtisy of gy cempound dyirhiitomstiygulgteycat ¢ 660
acggg . . tctc cccetectg cat caget.ac 720
cgaagocepptorkiny B BEXE sRGre e KGRI R <RI of so
cact ggse GRERIGsioh proteii whb il imhasitdh 80 S6huktieArsarp 840
t gggcgggca ggcaggcccg cagagggcca tgcgtgtget ogccatggtg 900
acac c dupeiipriteingigates thge heeandidateppmpaynd istacmatylpter &f60
tgtcc t t gctctt ccatggctcc 1020
cct acgﬁgta(gpgéa\tg?]g%%d %@i@g@é@bﬁﬁgct gctt ctctagcgcc 1080
accagagccg ggccttgctg ggcctcacgc ggggccggca gggcccagtg 1140
ctcctacca accctccagg cagt gfgcgct accggg&ggc ct ct aggaag 1200
Y

t iRy Eeed agratdipade 2y Ritegeloeiaims 354 whesejadbe lates0

t cccagggct it 2 : ; > <213> Honp sapi ens <400>
8 Met Leu Q/ggah?asg%fg %J%}%H%I}?ééjnr%ﬁfle}u?éﬁl 'ngééla M4 Te lle Pro Leu 15 10

15 Cys Pro
1 4 MNAY,

004, 20 25

GQu Hs Ser Cys Arg Ay Arg Arg Leu @ n Asn Leu Leu Ser Page 8

Pr o s An P u Leu H s Asn Let

Ser Serd®-o A ggocgésigr igext‘rgnrn% a-lr E:Bmpoumli ¥hat modulEt?es'\/s%éng transduction

366.

mediated by a mas1 oncogene receptor-related G protein-coupled receptor,
said process comprising performing the method according to any one of
claims 354 1o 363.

A process for identifying a compound that modulates signal transduction
mediated by a G protein-coupled receptor in the testis, thymus, or spleen,
said process comprising performing the method according to any one of
claims 354 to 363.

Use of a G protein-coupled receptor to screen candidate compounds as
pharmaceutical agents for a disease or disorder related to the testis, thymus,
or spleen, wherein the G protein-coupled receptor is a G protein-coupled
receptor polypeptide according to any one of claims 349 to 351.
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Ser
Pro

Pro Ser Leo Ser Sex Ser Val Leo Pro Pro Ser Phe Ser Pro Ser 50 55 60
Ser Ser Ala Pro Ser Ala Phe Thr Thr Val Ay Ay Ser Ser Ay 65 70 75

80 Ay Pro Cys His Pro Thr Ser Ser Ser Leo Val Ser Ala Phe Leo Al a 135M80Z004
95 Pro Ile Leu Ala Leu Qu Phe Val Leu Gy Leu Val Ay Asn Ser Leu 100 105

110
120
130
145
Arg
Tyr

Val

Let

Ser
Leo
Leo
Arg
Arg
Pro

Ala Leu Phe Ile Phe Cys Ile H's Thr Arg Pro Trp Thr Ser Asn Thr 115
125 Val Phe Leu Val Ser Leu Val Ala Ala Asp Phe Leu Leu Ile Ser Asn

135 140 Leu Pro Leu Arg Val Asp Tyr Tyr Leo Leu His Gu Thr Trp Arg Phe
150 155 160 Ay Ala Ala Ala Cys Lys Val Asn Let Phe Met Leu Ser Thr Asn
16%67170N1mla1ﬁ¢ pelypusigotige|enggring-/ humani@® pratein-cowpled aermiomsr Arg

Gy Al a PAURERR. sEBraff salfbohRoibhfudbamblifesd b BindE seglifinte D 17

Leu Leu gilected Hon? tHe grddp@onsidtingletu Leu Leu Ser Thr Phe Ser Gly Pro
Cys Leu Ser Tyr 225 230 235 240 Arg Val Gy Thr Lys Pro Ser Al a Ser

Arg Trp @s @ seqyepcesncoging 2 polypsptidy thatcompsisesithe prineigeid_eu Pro
ron Arg ay CEENEe&pbidin 60 BROZE 255 &) Pro G Arg Ala Nt
Val Leu (B)a Nhe s#qhehfaé sél fartkiah SBEQ IDMD: 205 300 Thr 11 e Cys Phe Leo
Ser lle (I ; © Pne seq ence mAelx po%nuc eottidgztirkat h?i%?idi?’zleg u?ﬁ%iSer ?étzr%gent
hybridization conditions to (a) or (b) or a complementary sequence
thereto;
(d) the sequence of a polynuciectide obtainable by performing polymerase
chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 71 and SEQ ID NO: 72;
(e) the sequence of a polynucleotide obtainabie by performing polymerase
chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 123 and SEQ ID NO: 124;
i) a sequence encoding a constitutively-activated variant of SEQ ID NO:
32 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 32;
{g) avariant of SEQ ID NO: 31 comprising a mutation positioned at a
codon encoding an amino acid 16 amino acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6
domain of SEC ID NO: 32;
(h) asequence encoding a polypeptide that comprises the amino acid
sequence set forth in SEQ ID NO: 96; and
{ the sequence set forth in SEQ 1D NO: 95.

368. An isolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynuclectide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (FCR) on
a human DNA sample using specific primers SEQ ID NO: 71 and SEQ ID NQO:
72.
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Ala Phe Trp Leu Ser Ala Cys Arg Ser Leu Asp Leo Cys Thr G n Leu 325 330
335 Phe Hs Ay Ser Leu Ala Phe Thr Tyr Leu Asn Ser Val Leu Asp Pro 340
345 350 Val Leo Tyr Cys Phe Ser Ser Pro Asn Phe Leu His G n Ser ArglAMNAY 2004
355 360 365 Page 9 1 4 MAY 2004 Leu Leu Gy Leu Thr Arg Ay Arg G n Ay Pro
Val Ser Asp Qu Ser 370 375 380 Ser Tyr Gan Pro Ser Arg G n Trp Arg Tyr
Arg Gu Ala Ser Arg Lys 385 390 395 400 Ala Gu Ala Ile dy Lys Leu Lys

Val d n36d.y A&hisolated polyriveledide e%ﬁin@@hé&ﬁn@%r&eﬁ-@%pl@@rrec%toﬁ n Ay
420 <210> 9 <211> 966 <212> DNA <213> Honp sapi ens <400> 9 atgaaccaga

ctttgaatag c idle: Whesrja seichpolyneeiaatide somprsesaduglestida gequanee c
acacggccta c t : tcac ctgcctgtgc 120 gggatggcag
g%c%l@& $ioitn ﬁﬁgfb@ggcg?‘sfsg@g%.

gcaacagcat gatctgg ctgct aat gca caggaacccc 1BO ttctgcatct

at at cct caa cfa) 9gcagequermegerastidirg thet dmitiocidid sequandeosdt 139 in SECAIINEa
gcct ggaaac ccagcccctg gtcaatacca ctgacaaggt ccacgagctg 300 at gaagagac

tgatgtactt tgcctasa@®yt gggect ga gect get gac ggecat cage 360 acccagcget

gtctctctgt cglcttiReGy ; GH SEG§ 420 ctgtcagcct
gggt gt gt gg c@? gct g?agc%g?%ﬁgn?%%%@?gag cggg??gg@'wo tcttccttct

gcagcaagtt cttgaaattc aatgaagatc ggtgcttcag ggtggacatg 540 gtccaggecg
ccct cat tctta accccagl.ga tgactctgtc cagecigacc 600, ctetttgtct
gggt gc 8&%%@%‘3@ PB@&F&'%‘BB@% 3&8‘&'&5&@’%‘% 9{ @F‘W&S 886 10 g68gt ggt cc
tggcctct gt oghér@irdthetarfinetddid 9buéiice a%di@bnae@é‘cﬁe%rafe@%gupmbhésﬁogc

tctactggtt gagcctgccg cccgagatgc aggtcctgtg cttcagettg
pogiypeptlde%s related to GPR26 receptor amino acid sequence.

371. The isolated polynucieotide according to any one of claims 367 to 369 when
obtained from human placenta tissue.

372. The isolated polynucleotide according to any one of claims 367 to 369,
wherein said nucleotide sequence is expressed endogenously by human
placenta.

373. Anisolated polynucleotide encoding a GPCR fusion protein, wherein said
polynucleotide comprises a nucleotide sequence of the isolated
polynucleotide according to any one of claims 367 to 372.

374. The isolated polynucieotide according to claim 373 comprising nucleic acid
encoding a G protein.

375. A vector comprising the polynucleotide according to any one of claims 367 to
374.

376. The vector of claim 375, wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 367 to 374 is

operably linked to a promoter.

377. A recombinant host cell comprising the vector of claim 375.
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tcacgcctct cctcgtccgt aagcagcagc gccaaccccg tcatctactt cctggtgggc 840
agccggagga gccacaggct gcccaccagg tccctgggga ctgtgetcca acaggcgett 900
cgcgaggagc ccgagctgga aggtggggag acgcccaccg tgggcaccaa tgagatgggg 9604 MAY 7004
gcttga 966 <210> 10 <211> 321 <212> PRT <213> Hono sapi ens <400> 10 Met
Asn A n Thr Leu Asn Ser Ser Ay Thr Val Qu Ser Ala Leu Asn 1 5 10 15 Tyr
Ser Arg Ay Ser Thr Val H's Thr Ala Tyr Leu Val Leu Ser Ser 20 25 30 Page
10 1 4 378 2A0dcdrabinahbhdsticeRvenmirising/ helwictéryst cish 8. Ala Gy Asn Ser Met
Val 35 40 45 Ile Trp Leu Leu Ay Phe Arg Met His Azg Asn Pro Phe Cys Ile
Tyr 50 55 60 Ile Leu Asn Leu Ala Ala Ala Asp Leu Leu Phe Leu Phe Ser Met

Ala 6 7 E#ﬁé H%E? Pra, 1. Thr
As Lygﬂ%S Engg)laggﬂ\%@ih I'S C?ﬁhﬁler% ME&ﬁ%\ggééﬂe%%I\?é&%Bﬁi&%%hTyr Thr
Val dy 100mentbraddcompriSes alG prdtein-ddupléd eeddptorSaicotied by theAsglateds Leu
Ser Val Leu i50120. 25 Phe Pro Ile Trp Phe Lys Cys His Arg Pro Arg Hi s
Leu Ser Al ap,c?lw\u : COA n%ﬁ’a@)ié)n@‘gc"i@WSL W hr Leu Cys Leu Leu
Met Asn Gy Leu Thr 145 150 155 160 Ser Ser Phe Cys Ser Lys Phe Leu Lys
Phe Asn Gu Asp Arg Cys Phe 165 170 175 Arg Val Asp Met Val A n Ala Al a
Leu || 38kt Aumethead of prodiicinga buman G protein-coupled receptor or a GPCR fusion

protein comprising the steps of:

©

(@) transfecting the expression vector according to claim 376 into a host
cell thereby producing a tranfected host cell; and

(b)  culturing the transfected host cell under conditions sufficient to express
a human G protein-coupled receptor or GPCR fusion protein from the
expression vector.

381. The method of claim 380 further comprising obtaining the transfected host
cell.

382. The method of claim 380 or 381 wherein the host cell is a mammalian cell.

383. The method according to claim 382 wherein the mammalian cell is selected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

384. An isolated or recombinant human G protein-coupled receptor polypeptide
comprising an amino acid sequence selected from the group consisting of:

(@) asequence comprising the amino acid sequence set forth in SEQ ID
NO: 32;

{b) asequence encoded by a polynuclectide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 31 ora
complementary sequence thereto;

(c)  the sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NO: 71 and SEQ ID NO: 72;
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180 285 190 Val Met Thr Leu Ser Ser Leu Thr Leu Phe Val Trp Val Arg Arg Ser
195 200 205 Ser Gn A@n Trp Arg Arg An Pro Thr Arg Leu Phe Val Val Val Leu
210 215 220 Ala Ser Val Leu Val Phe Leu Ile Cys Ser Leu Pro Leu Sef 4M& 2§k
225 230 235 240 Trp Phe Val Leu Tyr Tip Leu Ser Leu Pro Pro Qu Met @ n Val

Aa nen 200305 DSBNENGEpt rElnfbi oBleiclvari EpECTD NBY o5
Arg Leu Pro 275 \QB@reB%aﬂImonémgtlﬁely dotivatedyvatiant Yeinplisss Emuta@ion Al a Leu

Arg Gu Glu Pro 290 295 300 Glu Leu Qu Ay Ay GQu Thr Pro Thr Val Qy
Thr Asn G u Met dPOptiongsl 15 aminosagddesidyes t?:?m!m' frepn the egwervegd 12> DNA

<213> Hono sapi eMro o si &g?agﬁetg%?g% W?&@%%gg@@gﬁ%%ﬁggaact ctt

ccactttggg gagggtccct 60 caaaccccag gtccctctac
t gccagt cgg ofef ccaaequericegmmapriging thepamiicadid segaange tet forhdh GEQ D
gccgcet gt ga tggccgﬁsaéecgccaagacg cctggccacc cacctctgec tggtggacct
gct ggct gcc ct gat - agctctgeecc tctttgacca cgecectcecttt ggggaggt gg
ctgagcgtgt gctttgtcag cctggccatc ctctcggtct tactattacg tagtccaccce
catgcgct ac gaggt gcgca tggggctacg

385. An isolated or recombinant human G protein-coupled receptor polypeptide

comprising the amino acid sequence encoded by a polynucleotide obtainabie
by performing polymerase chain reaction (PCR) on a human DNA sample
using specific primers SEQ ID NO: 71 and SEQ ID NO: 72.

386. An isolated or recombinant human G protein-coupled receptor polypeptide
comprising the amino acid sequence set forth in SEQ ID NO: 32.

387. Anisolated or recombinant GPCR fusion protein comprising an amino acid
sequence of the isolated or recombinant human G protein-coupled receptor
polypeptide according to any one of claims 384 to 386.

388. The isolated or recombinant GPCR fusion protein according to claim 387
comprising a G protein.

389. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(a) contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor polypeptide
according to any cne of claims 384 to 386 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor
polypeptide.
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t gact gct gt

tctgtgctgg tgggtgtgtg ggtgaaggec ttggecatgg cttctgtgec agggtctcct
ctgctcctca cagcacgggc agccgctcca ggggaagtga ttgccctact

cagt gcct

cagat ggaga
agct ccc
ctact gcagc
cagctcgggg
cctctatgtt
gat ccggggg
gact ggcyy
tcctttactt

392.

393.

394.

395.

396.

397.

gaaaatttgt tgcccctgge cctgeccqect cagccatcaa tgacgetggg

tatggatgtc aagccagctc ttcctgcagt cccagcccca gggaggaagg

. t gt ggt
300, I a8 or BBkt 38336kner b ATAG pEMIAROIS Bost Gt ayg: O3c
gneniraa@a aagcagcagt ggttctcctg gectgtggggg tctctttcca
gccctgagtg gtgtggtcac ctggattagc tacttttgct tcaaccggca

gagct cagca cagaggagga gctgaggctg cctagccggg tccttcaggg

89. CThbThaRBH of MHRIRPELIFE Wherdidte ABSE ddicfniesdhbcact

t ggcccgcegt
expression vector of claim 376.

The method according to any one of claims 389 to 391 wherein the G protein-
coupled receptor polypeptide comprises the amino acid sequence set forth in
SEQ ID NO: 32.

A method of identifying a modulator of a G protein-coupled receptor

comprising the steps of:

(a) contacting a candidate compound with a recombinant host cell that
expresses the GPCR fusion protein according to claim 387 or 388 or
an isolated membrane comprising said GPCR fusion protein; and

(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein-coupled receptor polypeptide portion of
said GPCR fusion protein wherein inhibition or stimulation of said
functionality indicates that the candidate compound is a modulator of
the G protein-coupled receptor polypeptide.

The method of claim 393 further comprising providing the host cell or

membrane.

The method of claim 393 or 394 wherein the host cell comprises the
expression vector of claim 376.

The method according to any one of claims 393 to 395 wherein the GPCR
fusion protein comprises the amino acid sequence set forth in SEQ ID NO: 32

and the amino acid sequence of a G protein.

A method of identifying a modulator of a G protein-coupted receptor
comprising the steps of:
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aacgctccga ccaccccaca gacagttcct ctcagcccat tcacttccaa agcagtttgt
agggctccat cctgggtttc tcccaggcca ggatgttget 120 ggctgccaat 180
cttcgtcttc 240 catgctctcc 300 ctacttgttt 360 tgtggagcge 420 gct ddt idkycifs
480 agtgttggga 540 ccagtggagc 600 tctgttgccc 660 ggctgccatg 720

atctctcagc 7 ttcaacg%@% ccctttcettce
1020 ot got e o PEGEE 2 bttt fid s Rl o s St itor  gag 1260
gagacctctg agtt cqirogsn goagrisngttbe 206iA0 ABRESedudriceaddd SRS EANTPRO:
ctccgtcctg ccgcct cacc c ggct ggag tcatga <210> 12 <211> 451 <212> PRT
2 and a G-protein or an isolated membrane comprising said GPCR
fusion protein;
(b)  contacting a candidate compound with the recombinant host cell or
isolated membrane; and
(c}  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein-coupled receptor polypeptide portion of
said GPCR fusion protein wherein inhibition or stimulation of said
functionality indicates that the candidate compound is a modulator of

the G protein-coupled receptor polypeptide.

398. The method according to any one of claims 389 to 397 wherein the modulator
iS an agonist, a partial agonist, or an inverse agonist.

399. A process for identifying a compound that modulates signal transduction
mediated by a GPR26 receptor-related G protein-coupled receptor, said
process comprising performing the method according to any one of claims
389 to 398.

400. A process for identifying a compound that modulates signai transduction
mediated by a G protein-coupled receptor in the placenta, said process
comprising performing the method according to any one of claims 389 to 398.

401. Use of a G protein-coupled receptor to screen candidate compounds as
pharmaceutical agents for a disease or disorder related to the placenta,
wherein the G protein-coupled receptor is a G protein-coupled receptor
polypeptide according to any one of claims 384 to 386.
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<213> Honp sapi ens <400> 12 Met Qu Ser Ser Pro Ile Pro A n Ser Ser Gy Asn
Ser Ser Thr Leu 1 5 10 15 @Ay Arg Val Pro dn Thr Pro Ay Pro Ser ghf{ @*?ﬂﬂé
Ser Ay Val Pro 20 25 30 Gu Val Ay Leu Arg Asp Val Ala Ser Qu S U

Ala Leu Phe Phe 35 40 45 Met Leu Leu Leu Asp Leu Thr Ala Val Ala Ay Asn
Ala Ala Val Met 50 55 60 1320 1356 Page 12 1 4 MAY 2004 Ala Val Ile Ala
Lys Thr Pro Ala Leu Arg Lys Phe Val Phe Val Phe 65 70 75 80 His Leu Cys
Leu Val Asp Leu Leu Ala Ala Lev Thr Leu Met Pro Leu 85 90 95 Ala Met Leu
Ser Ser Ser Ala Leu Phe Asp Hs Ala Leu Phe Ay Gu_ 100 105 110 Val Al a
s A @Ry Ayisaiad pabmusteotide enspdiogs PHEA0AP pesiein-eeuplad SeaeIon 25 Al 2

val s pro RETPoRSeruhelgl by ooy 5 riblpolfle sghiendsls 150
155 160 Ser seiécteadm‘ﬂlathd]gmuvaion”ﬁmnng’aif Lys AI a Leu Ala Met Ala Ser Val

165 170 175 éso Val Leu G &Val Ser Tr Gu @y Ala Pro Ser Val Pro
180 185 190 B o @ JeRERNCELNodiNgR RolyPEPH TH@OSM"SRF;&“&W'@?@C@ n Leu Phe

195 200 205 Val \é@qugﬁbege?foﬁh%%c)l}@wayéaphe Leu Leu Pro Leu Leu Leu Ile
210 215 220

(by  the sequence set forth in SEQ ID NO: 37;

(c}  the sequence of a polynucleotide that hybridizes under stringent
hybridization conditions to (a} or (b) or a complementary sequence
thereto,

(d)  the sequence of a polynucleotide obtainable by performing polymerase
chain reaction {PCR) on a human DNA sample using specific primers
SEQ ID NO: 77 and SEQ ID NO: 78;

(e) the sequence of a polynucleotide obtainable by performing polymerase
chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 125 and SEQ ID NO: 126;

] a sequence encoding a constitutively-activated variant of SEQ ID NO:
38 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 38; and

() avariant of SEQ ID NO: 37 comprising a mutation positioned at a
codon encoding an amino acid 16 amino acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6
domain of SEQ ID NO: 38.

403. An isolated polynucleotide encoding a human G protein-coupled receptor
polypeptide, wherein said polynucleotide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sample using specific primers SEQ ID NO: 77 and SEQ ID NO:
78.
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Leu
235
245
260
275
290
305
Ser
du
Au
Phe
Val

Val

Au
Ile
Au

Val Val Tyr Cys Ser Met Phe Arg Val Ala Arg Val Ala Ala Met 225 230
240 An Hs @y Pro Leu Pro Thr Trp Met Qu Thr Pro Arg G n Arg. Ser

250 255 G u Ser Leu Ser Ser Arg Ser Thr Met Val Thr Ser Ser Gyl AIMAYBAH
265 270 A n Thr Thr Pro Hs Arg Thr Phe Gy Ay Ay Lys Ala Ala Val Val

205%880 A iSdiRdaRolin(Rledit eiebalide bl SR Sumbl redabtely 1 oy
325 330 305 han Pro. Pho Phe v Gy Ora ou Aan ars B n e g ay
Leu 3405§Q@e§A§@”S§Pe QWPG%‘S%BQ\%{ Cys Phe Phe Lyg Pro Al a Prg Ssﬁ
Ceu Gin Ble” Z50aEBeihoctit Herorifly idstubrielsetionsifsErticto: ey
Ser ALg Pro L34 an®85 390 395 228 Zro Iger Pro Iiyf1 SA?( (23084PrGIOnPIr IOeAIAIaa
gsg $h$ @Se? lé}‘g "Bﬁ%ﬁ?@é Séégg”‘éﬁ se ﬁhuﬁ%ﬁﬁfog@: 3%20 425 430 Asp |le
Met Ser Asp Ser Tyr Leu Arg Pro Ala Ala Ser Pro Arg 435 440 445 Leu

Ser 450 <2:.0> 13 <211> 1041
405. The isolated polynucleotide according to any one of claims 402 to 404,

wherein the amino acid sequence of said encoded G protein-coupled receptor
polypeptide is related to 5SHT1D receptor amino acid sequence.

406. The isolated polynucleotide according to any one of claims 402 to 404 when
obtained from human pancreas tissue.

407. The isolated polynucleotide according to any one of claims 402 to 404,
wherein said nucleotide sequence is expressed endogenously by human
pancreas.

408. An isolated polynucleotide encoding a GPCR fusion protein, wherein said
polynucleotide comprises a nucleotide sequence of the isolated
polynucleotide according to any one of claims 402 to 407.

409. The isolated poiynucleoctide according to claim 408 comprising nucleic acid
encoding a G protein.

410. A vector comprising the polynucleotide according to any one of claims 402 to
409.

411. The vector of ciaim 410, wherein said vector is an expression vector and
wherein the polynuclectide according to any one of claims 402 to 409 is

operably linked to a promoter.

412. A recombinant host cell comprising the vector of claim 410.
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<212> DNA <213> Honp sapi ens <400> 13 atggagagaa aatttatgtc cttgcaacca

tccatctccg
tgcacaattg
t ggggagt ct
acatctg
cttcccttca
tgcaggatta

a0cat ol ABis

at aat gctcc
aatctctata
ct gct gccat
gt ggaggt cc
atcaccttga
ttgacgags,
ctggccttgg
aattttaagg

t at cagaaat ggaaccaaat 60 ggcaccttca gcaat aacaa cagcaggaac
aaaacttcaa gagagaattt 120

t ggaaaatgg gttgtccata 180 tatgttttcc tgcagcctta taagaagtcc

75 Ak ien TR i BRETRAAEORAREIT 7, oo

tgtcttattc cttgtatgtc 360 aacatgtaca gcactattta tttcctgacc
ttgtgcgttt cctagcaatg 420 ttcacccct ttggcttct cat gt cacc
g %gﬂtm%r@btﬂf@@fg}gem@om ineat hostpelaf claiax 413 wggtﬂm saidca

A HEA Soffis e 4 8 Bratf- oS fid Fetrlor SR RBRE Hng R HERL o
tpdlymaciestidecagnuading 4o ah§ dnet cftctdigsi 402 toc4gd.cygggt tct gt t aaaa

cagaat cggg gctgcgggtt 720 tctcacagga aggcactgac caccatcatc
tcatcttctt cttgtgtttc 780 <ctgccctatc acacactgag gaccgtccac

JARRH el IR AnRc ABRATROMIEFoPaRPER ¢ oebdugRt

gurateic ceaprigingtthe steéps G160 agaaaaggcc at ccacagaa ggcaaagaca

ttcccaattg tatatctgat aatattthé MAY 2004

aagtgtgttt tccctgttag tgt ttg 1020 agaaaggaaa caagagtata a 1041 <210>

14 <211> 34@5 < ia[ﬁw%ggég%w nsygrighaccarding te £laim 43 ntagdasys phe

Met Ser Leu G n R reb\ o dGEi I . |5 Mt Gn Pro Asn Gy

o Phe Sor asn ACh thEfeplgfodS dnﬁﬁr@{ga?ﬁ;h%%é'ﬁg@o Page 14 1 4 MAY 2004

Ile @ u Asn (Phe Loufturing ti@ trasfectéidchdat cell uadeatorditionsesuffitient toeex@#s40 45
a human G protein-coupled receptor or GPCR fusion protein from the
expression vector.

416. The method of claim 415 further comprising obtaining the transfected host
cell.

417. The method of claim 415 or 416 wherein the host cell is a mammalian cell.

418. The method according to claim 417 wherein the mammalian cell is selected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

419. An isoiated or recombinant human G protein-coupled receptor polypeptide
comprising an amino acid sequence selected from the group consisting of:
(@  asequence comprising the amino acid sequence set forth in SEQ ID
NO: 38;

a sequence encoded by a polynucleotide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 37 ora

complementary seguence thereto;

(b)

(c) the sequence encoded by a polynucleotide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NO: 77 and SEQ ID NO: 78; and

the sequence of a constitutively-activated variant of SEQ ID NO: 38

(d)

wherein said constitutively-activated variant comprises a mutation
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Phe Phe Tip Ay Val. Leu Ay Asn Ay Leu Ser Ile Tyr Val Phe Leu 50 55 60
A@n Pro Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn Leu 65 70 75
80 Ala Ile Ser Asp Leu Leu Phe Ile Ser Thr Leu Pro Phe Arg Ala Asp 185MAD 2004
95 Tyr Tyr Leu Arg Ay Ser Asn Tip Ile Phe Ay Asp Leu Al a Q/s Arg 100 105

110 Ile Met Ser T IIe he 115
120 126 Leu Trr JAsiledsd o 380 *59 ups -l '%‘?5% the consgheed o phe
130 135 140 Arg Lsaliheredilfive Withinfthe 1986 dohif\bSEEr IDAND: Bap ||e Leu Gys Gy
145 150 155 160 Ile Ille Trp Ile Leu Ile Met Ala Ser Ser Ile Met Leu Leu Asp

Ser 165 170 175 Gy Ser Gu An Asn Ay Ser Val Thr Ser Cys Leu Qu Leu

Lou el 305 A BRissed & dbodifiabt R b e G e“oys”
Tyr Leu Leu ddmpnsm@trﬁalémﬁiﬁadud seéuenﬁéiéntmed_ﬂualwyﬁ(@\ecﬁd@ oahinBbrR G u

Ser Ay Leu Ar . 225 230 235 240 Ser Hi s Arg Ala Leu Thr Thr Ile
Ile Ile Thr q_Vefge ‘P@"i‘g POWH@VE‘QQWQWGESEOFP%CBEW Q/@Jmﬂ@ ONA sermpleryr Hi s

Thy Leu Ar s Val dy Leu Cys
Ly>s/ Asp Arg l1f:{eﬁug gﬁ?%é"‘kﬁ?% \?zﬁfbﬁs @%E}EE} Hd)i% Leu Ala Leu Al a
Ala Ala An Al a Q/s Phe Asn Pro Leu Leu 290 295 300 Tyr Tyr Phe Ala Ay Qu
Asn Phe 3‘1ys K‘S P Iat Ia(ralrjecc%nsbmgrrlt hur%ar%%lpro?fgi?a c?f)lu%ie?’dlrSec?é%%r polypeptide

comprising the amino acid sequence set forth in SEQ ID NO: 38.

422. An isolated or recombinant GPCR fusion protein comprising an amino acid
sequence of the isolated or recombinant human G protein-coupled receptor
polypeptide according to any one of claims 419 to 421.

423. The isolated or recombinant GPCR fusion protein according to claim 422
comprising a G protein.

424. A method of identifying a moduliator of a G protein-coupled receptor
comprising the steps of:

(@)  contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor polypeptide
according to any one of claims 418 to 421 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(by  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor

polypeptide.

425. The method of claim 424 further comprising providing the host cell or
membrane.
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Arg Lys Ay H's Pro @n Lys Ala Lys Thr
335 Ser Val

325 330
<211> 1527

Lys Cys Val Phe Pro Val
Trp Leu Arg Lys G u Thr Arg Val 340 345 <210> 15

<212> DNA <213> Honp sapi ens Page 15 1 4 MAY 2004 <400> 15 at gacgt cta MAY 2004

cct ocaccaa
t gcccat

cctettt 33?
aggt gaccaa
t ggccccctg
gcacggccct

t ggt gt Cﬂg?

cccagcgccg
ctcctccact
tgatctgggg
cactgattgt
ctctgctgte
at gaggat ga
gccagcattga.
t gaaggccaa

aggaggtcag a

gcaccaaagt
gcagcattga
aggat gacgt
acagcaaccc
tcattttctc

gggt ggat gt
tcctgcagtg

429.

430.

431.

432.

cagcacgcgc gagagtaaca gcagccacac gtgcatgccc 60 ctctccaaaa

- cqpexienes ARGl #R PRt dBsR Rtk hegct ot ac

c egpiesbivhovdctdrafdeldicc4 1 £gt caccga cctgectgcag 240 atttcgetcg
ggt ggt ggcc acctctgtge ctctcecttctg geccecctcaac 300 agccacttct
ggtta cctc acccacctgt tcgccttcgc cagcgtcaac 360 accattgtcg

g : a
CIBbTAhPE AU LT AL BRECT ol 8 3) AR eIEh mbERRIRNE:
c tasplgd recerigcpaigpeptideccdmpisesgihegnainaaicit seqdéhcecsartianh ar a
g aﬂf c ,agctacacta ttctcagcgt ggtgtccttc 600 atcgtcattc
c% &CQQ%N actccg tggtgttctg tgcagcccgg 660 aggcagcatg
caat gt caag agacacagct tggaagtgcg agtcaaggac 720 tgtgtggaga
agagggagca gagaaaaagg aggagttcca ggatgagagt 7BO gagtttcgcc
adgnethggtaf ideryifying agyodylatoray a6 ygteiygcoaplgd3é0eptgrcggcagec

ggaaqggaa ac gacca gtgagagtag tgtagaggcc 900 aggggcagcg
%ﬁaﬁ'ﬂaghﬁéﬁﬂﬂcca gcaacggcag cat ggagggt 960 aaggaaggca

t @199 2PARCHNG GPESTRIRCRIASARLOM ﬁgﬁéﬁﬁﬁﬁﬁnjrﬂégl céli hapccagt
cttgggt gaa gat gacat agtttggtga agacgacatc 10 aatttcagtg
cgaggegrepsesdhe ﬁﬁég fagiag protercacenrdingttogiaimi4ZP ocd23acagca

tcctct gc. t gcaaagc .t t.g 1200. atcttcatca
ot at ot e iiighe BRMHIRRE i RERT0En it Hdyc ot
qbpeacheasuringane abidy ot 8@ Atheind ®Y iNRILAr&titAte tggcttttct
ctgcatccac ccctat gt ct atggctacat gcacaagacc 1380

functionality of the G protéin-coupled receptor polypeptide portion of

said GPCR fusion protein wherein inhibition or stimulation of said

functionality indicates that the candidate compound is a modulator of

the G protein-coupled receptor polypeptide.

The method of claim 428 further comprising providing the host cell or
membrane.

The method of claim 428 or 429 wherein the host cell comprises the
expression vector of claim 411.

The method according to any one of claims 428 to 430 wherein the GPCR
fusion protein comprises the amino acid sequence set forth in SEQ 1D NO: 38
and the amino acid sequence of a G protein.

A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(a) providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO:
38 and a G-protein or an isolated membrane comprising said GPCR

fusion protein;
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att aagaagg aaat ccagga cat gctgaag aagttcttct gcaaggaaaa gcccccgaaa 1440
gaagat agcc acccagacct gcccggaaca gagggt ggga ct gaaggcaa gattgtccct 1500
tcctacgatt ctgctacttt tccttga 1527 <210> 16 <21).> 508 <212> PAT]<2M&>2004
Hono sapi ens <400> 16 Met Thr Ser Thr Cys Thr Asn Ser Thr Arg G u Ser Asn

Ser Ser His 5 . P 4 NAY 2004. Thr s Met Pro Leu, Ser Lys Met
Pro lle S:ar @iu @%tﬁpﬁ%ﬁ&géwﬁf)rﬂ@ wta the g@é?b'ﬁ‘ﬂ'f“ W%ﬁIT Cell 97 val yI | e
Phe Leu Al a Al a Seplatdtemémbrghy: astP 40 45 A sn Ile Val Leu Ala Leu Val Leu

An Arg Lys Pro Gln-Leu Leu G n 50 55 60 Val Thr Asn Arg Phe Ile Phe Asn
Leu Leu Val (fhr ABpaswing e ahilty of thercompognd to inhilet onglimuate Al a Pro Trp

Val Vval Ala Thr . Phe . 8 Irp P Ley. Asn Ser Hi s Phe
Cys Thr Ala Leu %ﬁc@al@eﬁf ﬁpﬁ;@ ﬁP@e'%M%@?ﬁ%&?ﬁféPqW@qﬂgﬁ @R a Ser
Val Asn Thr Ile \&lid GRCR#isi&e profaln Waereirl Hhibidéh sPStiriRtidMof saig Ser 11e
Ile Hs Pro Leu Ser Tyr Pro Ser Lys Met Thr 130 135 14D G n Arg Arg Ay

Tyr Leu Leu Leu Typctignaliphipdigates that the candidatecompmingse aimedulatonaefu G n
Ser Thr Pro Pro a_Phe Asp 165 170 175 du
Arg Asn Ala Leu (L@g (%éfot%g%’ccﬂpzeaﬁéé:e@dj Fﬁl"g’e@é@epro Ser Tyr 180 185 190

433. The method according to any one of claims 424 to 432 wherein the modulator
is an agonist, a partial agonist, or an inverse agonist.

434. A process for identifying a compound that modulates signal transduction
mediated by SHT1D receptor-related G protein-coupled receptor, said process
comprising performing the method according to any one of claims 424 to 433.

435. A process for identifying a compound that modulates signal transduction
mediated by a G protein-coupled receptor in the pancreas, said process
comprising performing the method according to any one of claims 424 to 433.

436. Use of a G protein-coupled receptor to screen candidate compounds as
pharmaceutical agents for a disease or disorder related to the pancreas,
wherein the G protein-coupled receptor is a G protein-coupled receptor
polypeptide according to any one of claims 419 to 421.
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Thr
205
215
225
Phe
Lys
Al a

I'le
I'le
220
230

Leu Ser Val Val Ser Phe Ile Val Ile Pro Leu Ile Val Met 195 200
Ala Cys Tyr Ser Val Val Phe Cys Ala Ala Arg Arg G n Hs Ala 21

Leu Leu Tyr Asn Val Lys Arg His Ser Leu Gu Val Arg Val Ly$ 4AMH 2004
235 240 Cys Val Qu Asn Gu Asp u Au Ay Ala Qu Lys Lys Au Gu

245 250 255 G n Asp Gu Ser u Phe Arg Arg Gn Hs u Ay Gu Val

Al a
Lys

260 265 270 Lys Qu Ay Arg Met Qu Ala Lys Asp Gy Ser Leu Lys
GQu 275 280 285 Ay Ser Thr Ay Thr Sex Qu Ser Ser Val Qu Al a

29Q 2 u Val, Arg Qu Ser Ser Thr Val Ala Ser Asp
Ser‘Kfit 8‘&(@9893%@ %9'%59@96! hm@n@yﬂ@@rn Goypleg seseptod u G u

Ser
Ile
Asn
Asn
Asn
400
410
425
440

PR A Pl

Phe mmanfmmmeﬂgmuvador@snngiﬁﬁ*s 360 365 Page 17 1 MVAY 1004 Al a
Ile éﬁo Gu Ser Leu Pro Pro éer Ar Asn Ser Asn 370 375 380
Pro B o 12BN K Peengrg Po Pﬁp&‘} Om‘%{'sﬁﬁéhﬁﬁmnalam%65 390

Il e Phe | ubh@e|sb?fd°rﬁﬁn%QTDrNUahoLeU Ser Leu Ay Pro Tyr Cys
415 Phe Léeeﬁl Al'a Val Leu Ala Val Trp Val Asp Val Au Thr @n Val Pro

430 B n Tthe sequence satiorthlie SHQ lIDINeOT:B&j Leu Phe Phe Leu @ n Cys Cys

445 {c)  the sequence of a polynucleotide that hybridizes under stringent
hybridization conditions to (a) or (b) or a complementary sequence
thereto;

(d) the sequence of a polynucleotide obtainable by performing polymerase
chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 79 and SEQ ID NO: 80;

(e) the sequence of a polynucleotide obtainable by performing polymerase
chain reaction (PCR) on a human DNA sample using specific primers
SEQ ID NO: 127 and SEQ ID NO: 128;

)] a sequence encoding a constitutively-activated variant of SEQ 1D NO:
40 wherein said constitutively-activated variant comprises a mutation
positioned 16 amino acid residues N-terminal from the conserved
proline residue within the TM6 domain of SEQ ID NO: 40; and

(@ avariant of SEQ ID NO: 39 comprising a mutation positioned at a
codon encoding an amino acid 16 amino acid residues N-terminal from
the codon encoding the conserved proline residue within the TM6
domain of SEQ 1D NO: 40.

438. An isolated polynucleotide encoding a human G protein-coupled receptor

polypeptide, wherein said polynucieotide comprises the sequence of a
polynucleotide obtainable by performing polymerase chain reaction (PCR) on
a human DNA sample using specific primers SEQ ID NO: 79 and SEQ D NO:
80.
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Ile Hs Pro Tyr Val Tyr Ay Tyr Met His Lys Thr Ile Lys Lys GQu 450 455
460 Ile G n Asp Met Leu Lys Lys Phe Phe Cys Lys Qu Lys Pro Pro Lys 465
470 475 480 Glu Asp Ser His Pro Asp Leu Pro Ay Thr Glu Gy Ay Thp 4@4& @W
485 490 495 Lys Ile Val Pro Ser Tyr Asp Ser Ala Thr Phe Pro 500 505 <210>

17 <21 1088 ; > ; ; ' > acggcat
Llott oardy: ganisdited poideokde crREBrfP hafRnc Hdetr oPuie ibidot e~
tttcattacc tpuypemign wiiereihtsaidpolgabtigaiivd gorbplsesigdueiddtide degaangst ga

aaat acaact cacgctatgt ccatcaaaat cctttgttgc 180 gctgattgec tgatgggt gt
ttacttgttc t?‘ﬁ%@?@d%&“fﬂqgwcﬁnsﬁ'ﬁﬂ ccga 240 gggcagtatc agaagt at gc

cttgctgtgg ga q t C
Cgaagt ct ot arler apadueREReh ki Bl aineaain Seberdec Fnaeifi h RS B fER:
ccccttcagt aacat t4@andct ggaaaacg gcagacctca 420 gtcatcctca tttgcatctg
gatggcggga tftttaatag ctagtaattcc atttt at gattatt ttggaaactt
ttat gggaaa a gggg?zi&m&o?p@é@gefm?‘% aﬂ@ﬂga{esﬁgm@gﬁ gaag atattggaag
caaagggtat tctcttggaa ttttcctagg tgtgaacttg 600 ctggcttttc tcatcattgt
gttttcctat attactatgt tctgttccat tcaaaaaacc 660 gccttgcaga ccacagaagt

aaggaat44fl. tThejigelaled palygugleotide acgording loany7ae of clains 88740 ¥a86f gt t ct ¢
tgatgccatc tgc artc ctogtatttot aqttaaaatc 78 tttccectct tcc t gga
aat accagac a‘gﬁé{%gh@}et ar@@?’g@%‘% &gﬂuﬂﬁﬁ %?W(ﬁ gngoded ét ?reg%lﬁlcpﬁptf@e{g?geﬂ?t
gaat ccaatc g§ ¢éléte%ﬁocrnbla@ﬁrﬁé&€@ﬁtr@lih? hotmdle P8EbptoPaRHY 488 seatancs 9ct
gcacaaacat cagaggaaat caattttcaa aattaaaaaa 960 Page 18 1 4 NAY 2004

aaaagtttat ctacatccat tgtgtggata aaggactcct cttccctgaa acttggggtt 1020

ttgaacagpn AAFRGIHSH pBRAGRRLALE ABLSRRRTE Uy SAE St AtinO857 70485 whikn

obtained from human brain tissue.

442. The isolated polynucleotide according to any one of claims 437 to 439,
wherein said nucieotide sequence is expressed endogencusly by human
brain.

443. An isolated polynucleotide encoding a GPCR fusion protein, wherein said
polynucleotide comprises a nucleotide sequence of the isolated
polynuclectide according to any one of claims 437 to 442.

444. The isolated polynucleotide according to claim 443 comprising nucleic acid
encoding a G protein.

445. A vector comprising the polynucleotide according to any one of claims 437 to
444

446. The vector of claim 445, wherein said vector is an expression vector and
wherein the polynucleotide according to any one of claims 437 to 444 is

operably linked 10 a promoter.

447. A recombinant host cell comprising the vector of claim 445,
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<211> 355 <212> PRT <213> Hono sapi ens <400> 18 Met Pro Leu Thr Asp Ay

Il e
Val

Ser Ser Phe G n Asp Leu Leu Ala Asn 1 5 10 15 Asn Ile Leu Arg Il e Phe
Trp Val Ile Ala Phe Ile Thr Cys Phe 20 25 30 Ay Asn Leu Phe Vdl4 MAe2004
Met Arg Ser Phe Ile Lys Ala Gu Asn 35 40 45 Thr Thr His Ala Met Ser

Lys e : e@%ﬂ rl/ifhl' : y Val Tyr Leu Phe
Val 4AC§'y %?gcﬁgln%f;htﬁtgb ys yr%' ge%%f%'@%&@y Gn Tyr Gn Lys
Ala Leu Leu Trp Met Qu Ser Val Gn Cys 85 90 95 Arg Len Met Ay Phe

Ala Met Leu Ser Thr Gu Val Ser Val] Leu 100 105 110 Leu Leu Thr Tyr
Thr"“&o ipoiqied W@“E@Pe\&th? recapabinpREhest cell of slaimpt 4 wherain said Asn

Al P ' Y/ I
Vet Al o Eryokitie (omofpds 4G piRpinHunlod regidy chepkied bR Jedlalils |0
Asp Tyr palyn@lgotieradeioediing to 8hy onesof AdaimGl 487al 443;s Phe Pro 165 170

Len Tyr Tyr Asp Gn Thr Qu Asp Ile Ay Ser Lys Ay Tyr Ser Leu 180
190 Ay Ile Phe Leu Gy Val Asn Leu Leu Ala Phe Len Ile Ile Val Phe

215550 Thicy of pfodieind Ehuiteh GXToR chdelriont 414 LrP o %en arg
230 235 matein comprising the steps of:
(@) transfecting the expression vector according to claim 446 into a host
cell thereby producing a tranfected host cell; and
(b)  culturing the transfected host cell under conditions sufficient to express
a human G protein-coupled receptor or GPCR fusion protein from the
expression vector.

451. The method of claim 450 further comprising obtaining the transfected host
cell.

452. The method of claim 450 or 451 wherein the host cell is a mammalian cell.

453. The method according to claim 452 wherein the mammalian cell is selected
from the group consisting of a COS-7 cell, a 293 cell, and a 293T cell.

454. An isolated or recombinant human G protein-coupled receptor polypeptide
comprising an amino acid sequence selected from the group consisting of:
(@) a sequence comprising the amino acid sequence set forth in SEQ ID

NO: 40;

(b) asequence encoded by a polynuclectide that hybridizes under
stringent hybridization conditions to SEQ ID NO: 39 or a
compiementary sequence thereto;

{c) the sequence encoded by a polynuclectide obtainable by performing
polymerase chain reaction (PCR) on a human DNA sample using
specific primers SEQ ID NO: 79 and/or SEQ ID NO: 80; and

(d) the sequence of a constitutively-activated variant of SEQ ID NO: 40
wherein said constitutively-activated variant comprises a mutation
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Phe Phe Phe Ile Val Phe Ser Asp Ala Ile Cys Trp Ile Pro Val Phe 245 250
255 Vval Val Lys Ile Leu Ser Leu Phe Arg Val Qu Ile Pro Asp Thr t4 '2@%‘
265 270 Thr Ser Trp Ile Val |Ile Phe Phe Len Pro Val Asn Ser Ala Leu n
Page 19 1 4 MAY 2004 275 280 285 Pro Ile Leu Tyr Thr Leu Thr Thr Asn Phe

Sor 1o Pre Lys (i @dmigrachiteliles S fthdlrbrrife thispda .7 175
Val Trp Ile G u Asmpligeresidue &ithinltee TN3G dodR0n 3BSEY D Ne) 48y Val Leu Asn

Lys Ile Thr Leu Ay Asp Ser Ile Met Lys 340 345 350 Pro Val Ser 355 <210>
19 <211> 969 <212> DNA <213> Hono sapi ens <400> 19 atggatccaa ccatctcaac

cttggac JRA S ; ) ac
L Gagonty A RIea or B SR P aReh 4 PRGN Cutied Heodd iy FARRUIRRTT
t gt gctctgg ommnp@gjggthe;an@nn&@dg;eqaggwegcmﬁécggy at;icﬁ;tmﬁﬂéoﬂdeaﬁmtamb@?
tatt tgtt t
cat oagt ot e dBCRSROBAD PElIGARS Ehed eaBiab{PGOhON G BUPERIIVASAmIIE act
tgcaggcct g agGhg pbdfic PLserISERDICT RIES 9304 oP -@gccg tectgtggec
cat ct ggt ac cgct%c%gcc gczlccca%ag cct gtcagcg04§gQ f}?éﬁ? gicgtg tcctgctctg
ggccctgtcc ctgctgecgga gcatcctgga gtggatgtta 480 tgtggecttcec tgttcagtgg

I T e

comprising the amino acid sequence set forth in SEQ (D NO: 40.

457. An isolated or recombinant GPCR fusion protein comprising an amino acid
sequence of the isolated or recombinant human G protein-coupled receptor
polypeptide according to any one of claims 454 to 456.

458. The isolated or recombinant GPCR fusion protein according to claim 457
comprising a G protein.

459. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:

(a) contacting a candidate compound with a recombinant host cell that
expresses the human G protein-coupled receptor polypeptide
according to any one of claims 454 to 456 or an isolated membrane
comprising said human G protein-coupled receptor polypeptide; and

(by  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein coupled receptor polypeptide wherein
inhibition or stimulation of said functionality indicated that the candidate
compound is a modulator of the G protein-coupled receptor
polypeptide.

460. The method of claim 459 further comprising providing the host cell or
membrane.
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aggattctct gtggatcccg gaagataccg ctgaccaggc tgtacgtgac catcctgctc 660
acagtactgg tcttcctcct ctgtggectg ccctttggeca ttcagttttt cctattttta 72 MAY 2004
t ggat ccacg tggacaggga agtcttattt tgtcatgttc atctagtttc tattttcctg 78
tccgctctta acagcagtgc caaccccatc atttacttct tcgtgggctc ctttaggcag 840

cgt caaa g Réth t.ct.gag 900
gt ggat gggg gtgggaggggg ‘g? @a%r géa(g @g&%b@%%&%&@%&%&égttg 960
gagcagt ga 969xﬁ&3@ran3®ctm2fb1=an3124246 <212> PRT <213> Honp sapi ens <400> 20

Page 20 1 4 MAY 2004 Met Asp Pro Thr Ile Ser Thr Leu Asp Thr Gu Leu Thr
Prolle Asn 1 5 10 15 Ay Thr Gu GQu Thr Leu Cys Tyr Lys G n Thr Leu Ser

A val 40B) THE g Bl iy b offlainCashy 4T wiigrkin fl ot £h
Ser Ile Tyr coapled réceptoepdlgpepiice tcomprides thleaaning akip sétpgericeusdttiorthau Ser

Gy Arg Leu F[g 7(8 O lle Tyr Set Leu Leu 5er Phe Ile Ser Ile Pro Hi's
Thr 1l e Ser NG#hs |1e Leu Tyr Pro Val Met Met Phe Ser Tyr Phe Al a

Gy Leu Ser Phe 100 105 110 Leu Ser Ala Val Ser Thr Qu Arg Cys Leu Ser
Val Leu Trp Pro Ile 115 120 125 Trp Tyr Arg Cys His Arg Pro Thr His Leu
Ser Al a4§3! Xanetbpd ofadentifypog e3Bodulatared d Guprdtgin-abapledue@eptot eu Leu Arg
Ser | I e Leu c%rl'rjmpnsﬂgl\{ﬁe th‘eps 0f145 150 155 160
(@) contacting a candidate compound with a recombinant host cell that
expresses the GPCR fusion protein according to claim 457 or 458 or
an isolated membrane comprising said GPCR fusion protein; and
(b)  measuring the ability of the compound to inhibit or stimulate
functionality of the G protein-coupled receptor polypeptide portion of
said GPCR fusion protein wherein inhibition or stimulation of said
functionality indicates that the candidate compound is a modulator of

the G protein-coupled receptor polypeptide.

464. The method of claim 463 further comprising providing the host cell or
membrane.

465. The method of claim 463 or 464 wherein the host cell comprises the
expression vector of claim 446.

466. The method according to any one of claims 463 to 465 wherein the GPCR
fusion protein comprises the amino acid sequence set forth in SEQ ID NO: 40

and the amino acid sequence of a G protein.

467. A method of identifying a modulator of a G protein-coupled receptor
comprising the steps of:
(a)  providing a recombinant host cell that expresses a GPCR fusion
protein comprising the amino acid sequence set forth in SEQ ID NO:
40 and a G-protein or an isolated membrane comprising said GPCR

fusion protein;
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Cys Gy Phe Leu Phe Ser Gy Ala Asp Ser Ala Trp Cys @ n Thr Ser 165 170
175 Asp Phe Ile Thr vVal Ala Trp Leu |Ile Phe Leu Cys Val Val Leu CMSMAYlw
185 190 Gy Ser Ser Leu Val Leu Leu Ile Arg Ile Leu Cys Ay Ser Arg Lys

195 200 - 205 Ile Pro Lau Thr Arg Leu Tyr Val Thr Ile Leu Leu Thr Val Leu

Phe Leu 2230330 TAEgfl S EhdiiaeRdmbiindlin e retanthinetidhchli ob)S s
Val His Leu Val igdiatebdesiibaterard e Phe Leu Ser Ala Leu Asn Ser Ser Ala

Asn Pro Ile (IﬁLe Tyr 260 265 270 Phe Phe Val Ser Phe Arg Gn Arg A n
Asn Arg G n {8n f ﬁaﬂ@"g BHeabiity ob e erppeand Lfélﬁ‘h@"rpfﬁﬁt@"bﬂﬂtﬁ Leu A n Asp

Ala Ser Gu Vval 3 ulle
Leu Gu Leu Ser @5"@ Iﬁré{ft péﬁé 3@‘8“’%‘?’@%“8%'@%‘5&?&@@13 <211>
1305 Page 21 1 4W@Eﬂmdr2prm wBai2in inbibiticrapr Qﬁ‘rﬁulﬁﬁ@ﬁbf%éldat ggaggat c
tctttagccc ctcaattctg ccgccggcgce ccaacattt ¢ cgtgcccatc 60 tt ggct

ggggt ct caa cct gaéh‘?‘f‘%’rﬁ@% a%&%‘&tﬁéﬁw g 3 Agcg
tcctcctggt gttccttgg@ g}gﬁt&ﬁ@% ? %ﬁggggcaac 180 accacagt gc

t gt gccgcct gtgcggcggc ggcgggccct ggg 993 @CD aagcgt cgc 240 aagat ggact
tcctgctggt gcagctggcc ctggcggacc tgtacgcgtg cgggggcacg 300 gcgctgtcac

agct ggcgta %aear%%%céoga&%?&%ﬂ‘ié’ Ghy One ot Liaims #5810 467 Aheran the modulator

IS an agonist, a partial agonist, or an inverse agonist.

469. A process for identifying a compound that modulates signal transduction
mediated by a melanin concentrating hormone receptor-related G protein-
coupled receptor, said process comprising performing the method according
to any one of claims 459 to 468.

470. A process for identifying a compound that modulates signal transduction by a
G protein-coupled receptor in brain, said process comprising performing the

method according to any one of claims 459 to 468.

471. Use of a G protein-coupled receptor to screen candidate compounds as
pharmaceutical agents for a disease or disorder related to the brain, wherein
the G protein-coupled receptor is a G protein-coupled receptor polypeptide
according to any one of claims 454 to 456.
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gcgt gccgct
gt gct cat cg
gcgcgt gcac
ttcgtggtge
cagccaggcg
ttcgcgeccce
ttcgtcgege
cggcacc

gcgct get gt
t cgt ccgggce
gcgat ggeaa
cggct ccggc
gcggaggairg
cctcattatc

ccgcgceeeha

<212> PRT <213> Hono sapi ens <400> 22 Met G u Asp Leu Phe Ser
Pr 62 Ppo SAV E6SPPE Asn
Asit28u ATV Qy
Ar g13dal by gsel-edp Val
Vakiyal AP&Val” Ala Gy Asn Thr Thr Val
Ay, &y 6923612}&% Trp
Leuidaeu 1¥ad-1

Leu
Leu
Arg
Leu
dy
Phe

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<i51>

<130>
<151>

<150>
<151>

<150%>

<151>

<150>
<i51l>

<150>
<151>

<150>
<1i51>

<150>
<151>

t cct gcagct
ccct cgagceg
t ccccgecect
gcggggact ¢
cgcccccgge
t gccgegcetg
ct gttacggt

b4rg} g9

gct gcaggca
ccggegegeg
gggct gget g
ccecctcgeceg
cgceccgegec
gcacct gcag

tccgggeggg
gtgcgtcttc
ct ggcact gc
ct gccceccge

tggccggggg
gt ct acgcgt

cct geqrgdc Lgattgcggcec

cgcggcet gca
Emﬁéﬁggcéﬁég

cctgcgég%% gééggécccc

g. cgagctgccc tcctttgeceq

gcgccct ggt
gt gcagagcc

Begcgglaya Kt gggaggga gaaggect gt
A629cASL el caaleGelLe

gacagcty

60/171, 901
1999-12-23

60/171, 900
1985-12-213

60/181,74%
2000-02-11

60/18%, 258
2000-03-14

60/189, 2589
2000-03-14

60/195,89¢
2000-04-10

60/196,078
2000-04-10

€0/195, 898
2000-04-~1¢C

60/200, 419
2000-04-28

60/203, 63D
2000-05-12

60/210,741
2000~06-12

60/210, 982
2000-06-12

60/226,760
2000-08~21

60/235,779
2000-09-26

Cg gaadcgg

1 Leu

Il e
Adn
Phe

gcgcct cgge
cgcacggccg
t gct ggcgct
cgccgccgec
agcgtcgctg
t ct acgaggc
acctactctc
cggcgagccc
t gaagat gag
cccggct age
cggcggcgct

tctacctct tcttccaggce

15 10 15 Ser Val

Page 1

BTG Yot et Tt Bt §Igeyee-

Leu

ccacctcgtg
gccget gcecce
gaccccggcec
aacgtccctg
ccacgggat c
cgt cgcgggce
cgt ct ggt gg
aggt cgagcc
cctgetgetg
ggccgegt gg
gcgegt ggt g
%ggcgact c

420
480

g:gg MAY 2004

660
720
780
840
900
960
1020
1080

g
CRYGoHEaE°1] . 40
ageYPgYgCcc ccggggcecac caggcecgetct accgccaacg ctggeccccac 1200

at gct cg gcgggaaccg ctggacgagg gcggcttgcg cccaccccct 1260

Zf%zﬁfgfﬁcc ttgctcctgc gaaagtgcct tctag 1305 <210> 22

Pro

<211> 434
Ser lle

Prolle Leu Leu Ay Trp Ay
20 25 30 Ay Ala Pro Ala Ser Ay Pro Pro Sex
35 40 45 Page 22 1 4 MAY 7004 Leu Ay Val
50 55 60 Cys Arg Leu Cys
Ala Ay Pro Lys Arg Arg 65 70 75 80 Lys Met Asp
Ala Leu Ala Asp Leu Tyr Al a

I'le



65 90 95 Cys Gy Gy Thr Ala Leu Ser G n Leu Ala Trp Gu Leu Leu v Qu

100 105 110 Pro Arg Ala Ala Thr Gy Asp Leu Ala Cys Arg Phe Leu G n Leu Leu
115 120 125 A n Ala Ser Gy Arg Gy Ala Ser Ala H's Leu Val Val Leu1l{ m\Ajﬂg‘
130 135 140 Leu u Arg Arg Arg Ala Val Arg Leu Pro Hs Ay Arg Pro Leu Pro
145 150 155 160 Ala Arg Ala Leu Ala Ala Leu Ay Trp Leu Leu Ala Leu Leu Leu

Ala 16501760425.418u Pro Pro Ala Phe Val Val Arg Ay Asp Ser Pro Ser Pro
Leu Pr&*°*186°4%88°80 Pro Pro Pro Pro Pro Thr Ser Leu Gn Pro Ay Ala Pro
Pro Al assAlago k95 200 205 Arg Ala Trp Pro Ay Gu Arg Arg Cys His Ay Ile
Phe Al a1:Pr 0208410280 215 220 Pro Arg Trp H's Leu A n Val Tyr Ala Phe Tyr
Au Algls al AN.a,dy 225 230 235 240 Phe Val Ala Pro Val Thr Val Leu Gy
Val Al &:6Vs /15,8 Leu Leu 245 250 255 Ser Val Trp Trp Arg His Arg Pro
An Ala Pro Ala Ala Ala Ala Pro 260 265 270 Trp Ser Ala Ser Pro Ay Arg
Ala Provitalpizd3sef Ala Leu Pro Arg 275 280 285 Ala Lys Val G n Ser Leu
Lys Met Ser 180 T¢€d Leu Ala Leu Leu Phe 290 295 300 Val @y Cys du Leu
Pro TytisPhei® a Ala Arg Leu Ala Ala Ala Trp 305 310 315 320 Ser Ser dy
Pro Ala Gy_As Irp G u Gla/ GQGu Gy Leu Ser Ala Ala 325 330 335 Leu Arg
val Val' AT a" VP A &ASH Set Al he Val
a a a a er a Leu Asn Pro Phe Val Tyr 340 345 350 Leu

Phe Phei@ niAla Ay Asp Cys Arg Leu Arg Arg G n Leu Arg Lys

<211» 1155

<212> DNA

<213> Homo sapiens

<400> 1

atggcagccc agaatggaaa caccagtitc acacccaact ttaatccacc ccaagaccat 60

gccoctoctoce tcetectttaa cttecagttat ggtgattatg acctoccocetat ggatgaggat 120

gaggacatga ccaagacccg gaccttcoctte gecagocaaga tcgtcattgg cattgcactg 180

gcaggcatca tgetggictg cggeatcggt aactttgtct ttatcgoctge coctcaccoge 240

tataagasgt tgcgcaacct caccaatctg cteattgeca acctggoccat ctocgactto 300

ctggtggcca tcatctgeotg cccecttcocgag atggactact acgtggtacyg gecagctcoctceoco 360

tgggagcatg gccacghtgcet ctgitgeoctoce gtcaactace tgcecgcaccgt ctccctctac 420

gtcteccacca atgocttget ggocattgee attgacagat atctcgecat cgttcaccceco 480

ttgaaaccac ggatgaatta tcaaacggcce tccttcctga tegeocttggt ctggatggtg 540

tccattctca ttgccatccc atcggocttac tttgcaacag aaacggtect ctttattgte 600

aagagccagg agaagatcti ctgtggccag atctggectg tggatcagca gctctactac €60

aagtcctact tcctcttcat ctttggtgtc gagttcgtgg gococctgtggt caccatgacc 720

ctgtgctatg ccaggatctc ccgggagctc tggttcaagg cagtccctgg gttccagacg 780

gagcagatrtc gcaagcgget gegcetgcoge aggaagacgy tectggtget catgtgeatt 840

ctcacggcect atgtgctgtg ctgggcacce ttcoctacggtt tcaccategt tcgtgactic spo

ttccecactg tgttogtgaa ggaaaagcac tacctcactg cottctacgt ggtcgagtge 560

atcgccatga gcaacagcat gatcaacacc gtgtgcttcg tgacggtcaa gaacaacace 102¢

atgaagtact tcaagazgat gatgctgectg cactogcocgic cctcccagcg ggggagcaag 1080

tccagtgetg accttgacct cagaaccaac ggggtgcocca ccacagaaga ggtggactgt 1140

atcaggctga agtga 1155

<210> 2

<211> 384




cggaca
gggctc??

ttgct

agcat g

Tyr
Ala
Ala
145

Leu

Val

Thrx

Gly

Leu

225

Leu

Gly

Thr

Rla

Phe
aps

Tyr

Ser

130

Leu

Lys

Trp

Giu

Gln

210

Phe

Cys

Fhe

val

Pro

290

val

355 360 365 Arg
370 375 380 A u
385 390 395 400
Pro Leu Asp Gu
Pro Leu Pro Cys
<212> PNA><248>
ggggacaddéa terceemgbdt gat gccgecg 60 ctgctcattg tggectttgt getgggegea
ctaggcaah,g gggtcgeccct gtgtggtttc 120
actgtttacc ttttcaattt ggccgtggct 180 gatttcctcc ttatgatctg
ctlaadl=a €t éay cac@gbagac ader 240 Thy dgyétt FrgA
ca cgttggccat gaacagggcc
gcggacaggtinaidd e8aagd sgglsecacece:r 380 asLagLaegeggci gassact at
gt ggcggct g gcategtctg caccctgtg§ 420 gccctggeea tcct gggaac
9ga0a, accatcl Gl g.cdtacaagag, 480.,.2GA9¢00NL! 1octgl gagag
gagt cggcca atggct ggca tgacatgatg 540
atcatcttat tttgctcctt caagattgtt 600
agacagttt B eotfdt fEagéa ‘Yydgacct gy 66
acatgctacc tgcccagcgt gtctgctaga 720
gcct gc?t Cictictt ctaclygggyg®oetvgl 780 Ilcatataatec Thcagett cac

gg atcccctggt ‘Btattatttt 8407°tcaagcccct cctftcccaa

aagct cpaag, st gl0eaghed ~9aac66Aagn 200 Le£AGC EROPAC LACTEAQAAAC
gaagagat gc caatttcgaa cctctgtcgc 960 aggagttgcastcagtgtggce

caaagegadl, cf gatgogea ,af 99931 666 192Qy5 pro rne

Val
115
Val
Len

Pro

Met

Tyr
Gln
Leu
275

Phe

Lys

Leu Gy

Ay Pro
Page 23
Ay. Gy

Ser

Cys

Ser

Leu
A u Ser

Leu Cys Cys Ala Pro An dy Gy Ala Glu Asp Qu
Arg Ay Hs An Ala Leu Tyr Arg Gn Arg Trp Pro H s
1 4 MAY 2004 Pro His Tyr His His Ala Arg Arg; &ay2004
405 410 415 Arg Pro Pro Pro Pro Arg Pro Arg

420 425 430 Al a Phe <210> 23

Hono sapi ens <400> 23 at gtacaacg ggtcgtgctg ccgcat cgag

100

Val Arg Gln Leuw Ser

Asn

Ala

Arg

val

180

Val

Trp

Phe

Ala

Thr

260

val

Tyr

Glu

Tyr
Ile
Met
165
Ser
Leu
Pro
Gly
Arg
245
Glu
Leun

Gly

Lys

Leu

Rla

150

Asn

Ile

Phe

val

Val

230

Ile

Glin

Met

Phe

His
310

Arg

135

Ile

TYIr

Lleu

Ile

Asp

215

Glu

Ser

Ile

Cys

Thr
285

Tyr

l12¢

Thx

Asp

Glin

Ile

Val

200

Gln

Phe

Arg

Arg

Ile

280

Ile

Leu

105

tgcttccaca tgaagacctg' gaagcccagc

ttccagctgg agttctttat
I?gcggaggca

Y§thgcaat
ctctatttcc tctggacggt

m3 {Rat

Trp Giu His

Val
Arg
Thr
Ala
185

Lys

Gln

Glu
Lys
265
Leu

val

Thr

Ser

Tyr

Ala

170

Ile

Ser

Leu

Gly

Leu

250

Arg

Thr

Arg

Ala

Leu

Leu

155

Ser

Pro

Gln

Tyr

Fro

235

Trp

Leu

Ala

Asp

Phe
315

Gly

Tyr

140

Ala

Phe

Ser

Glu

Tyr

220

val

Fhe

Arg

Tyr

Phe

300

Tyr

His

125

Vel

Ile

Leu

Alas

Lys

265

Lys

Val

Lys

Cys

Val

285

Phe

val

Page 3

cct

taf

360 gggagcatcg?

G

o

dgacattcc
ttccttac

Glu Met Asp

110

Val

Ser

Val

Ile

Tyr

180

Ile

Ser

Thr

Ala

Arg

270

Leu

Pre

Val

Leu

Thr

His

Ala

175

Phe

Phe

Tyr

Met

Val

255

Arg

Cys

Thr

Glu

Cys

Asn

Pro

1&0

Leu

Ala

Cys

Phe

Thr

240

Pro

Lys

Trp

val

Cys
320

cctgecetttt
ctgccgagtg
ggt ggt ggct
ct ccacccgg
agtgtatctt
cttcatcatg
gcccct cgge
gcagct ggcc
tgtgttcatc
gccct cgagt
ct acat gaac
attctacaac
acaaaggccg
aaatagtttc

<211> 1041



cacattgttg agtggcactg a 1041 <210> 24 <211> 346 <212> PRT <213> Hono
sapi ens <400> 24 Met Tyr Asn Gy Ser Cys Cys Arg Ile Gu Ay Asp Thy Mdyemm
Ser dn 15 10 15 Val Met Pro Pro Lev Leu Ile Val Ala Phe Val Leu Ay A
Leu Gy 20 25 30 Page 24 1 4 MAY 2004 Asn Ay Val Ala Leu Cys @y Phe Q/s

Phe His Net Lys Thr Trp Lys 35 40 45 Pro Ser Thr Val Tyr Leu Phe Asn Leu
Al a ValieAla spsdPhesrl esr bedi11H@s:501:60:2 My lrhe veysniewy Pro Phe Arg Thr Asp
Tyr Tyr Leu Arg ArégfArg Hs 65 7083075 80 Trp AIaB%e Ay Asp Ile Pro Cys
A9 Valy Gy Laus BN T0, LAl e 82 89 B2 %t g Ala @y Ser lle Val
Phe Leu Thr Valsaal A& Pas 1 01 ’rsyr Ithe Lys Val Val His
Pro Hs H s Ala Val Asn Thr IIe Ser 115 120 125 Thr Arg Val Ala Ala Ay
Il e varidis %@ rSEetr TPy AallRdcvatr ftefonder £3519467Leu Ay Thr Val Tyr
Leu Leu Leu u Asn His Leu’€ys val Gn @d° 145 150 155 160 Thr Ala Val
Ser Cysr@so BervaPherc| frg Mpt ¢H aliSerl MachsniGryg TepLyd65 170 175 Hi s Asp
Ile Met PH8 @ n Leu G u Pie Phe Met Pro®t%u Ay Ile Ile 180 185 190 Leu
Phe Cysi$ersPhe Lys Ile Val Trp Ser Leu Arg Arg Arg G n A n 195 200 205

<211> 1260

<212> DNA

<213> Homec sapiens

<400> 3

atgctggecag ctgectttge agactectaac tcecageagca tgaatgtgtc ctttgotcac &0

ctccactitg ccggagggta cetgoocctot gattoccagg actggagaac catcatccceg 120

gctctcocttgg tggctgtcoctg cctggtggge ttcgtgggaa acctgtgtgt gattggeatce 180

ctccttcaca atgcttggaa aggaaagcca tceccatgatce actccctgat tctgaatcte 240

agcctggetg atctctcect cctgetgttt tctgcaccta tccgagctac ggogiactcece 300

aaaagtgttt gggatctagg ctgotttgitc tgcaagtcct ctgactggtt tatccacaca 360

tgcatggcag ccaagagcct gacaatcgit gtggtggecca aagtatgcett catgtatgca 420

agtgacccag ccaagcaadt gagtatccac asactacacca tctggtcagt goctggtggec 480

atctggactg tgactagcct gttacccctg ccggaatggt tctttagecac catcaggcat 540

catgaaggtg tggaaatgty cctcecgtggat gtaccagcoctg tggctgaaga gtttatgtcg 600

atgtttggta agctctaccce actcctggea tttggocottc cattattttt tgoccageottt €60

tatttctgga gagcttatga ccaatgtaaa aaacgaggaa ctaagactca aaatcttaga 720

aaccagatac gctcaaagca agtcacagtg atgctgoctga gecattgoccat catctctget 780

ctettgtgge tcoccccgaatg ggtagettgg cigtgggtat ggcatctgaa ggoctgocaggce 840

ccggeccrac cacsaggttt catagcecctg tctcaagtoct tgatgttttc catctcocttca 900

gcaaatcotc tcatttttct tgtgatgtocg gaagagttca gggaaggott geaaggtgta 960

tggaaatgga tgataaccaa aaaacctcca actgtctcag agtctcagga aacaccaget 1020

ggcaactcag agggtcttcc tgacaaggtt ccatctccayg aatccccaygc atccatacca 1080

gaaaaagaga aacccagctc tccctcctcet ggcaaaggga aaactgagaa ggcagagatt 1140

cecatcecttco ctgacgtaga gecagttttgg catgagaggg acacagtccc ttctgtacag 1200

gacaatgacc ctatcccctg ggeacatgaa gatcaagaga caggggaagyg tgtteazatag 1260

<2i10> 4

<211> 419

<212> PRT

<213> Homo sapiens




Leu Ala Arg Gn Ala Arg Met Lys Lys Ala Thr Arg Phe Ile Met Val 210 215
220 Val Ala Ile Val Phe Ile Thr Cys Tyr Leu Pro Ser Val Ser Ala Arg1 28R ng4
230 235 240 Leu Tyr Phe Leu Trp Thr Val Pro Ser Ser Ala Cys Asp Pro Ser Va
245 250 255 Hs Ay Ala Leu His Ile Thr Leu Ser Phe Thr Tyr Met Asn Ser Met
260 265 270 Leu Asp Pro Leu Val Tyr Tyr Phe Ser Ser Pro Ser Phe Pro Lys Phe
275 280 285 Tyr Asn Lys Leu Lys Ile Cys Ser Leu Lys Pro Lys G n Pro Ay H's
290 295'3Y0 Ser Lys Thr G n Arg Pro Gu Gu Met Pro Ile Ser Asn Leo Gy Arg

305 31®Je3115u3>ag ﬂagAﬁebhe()(& hiﬁs&eﬂsn\/ r eé:aSASQetsﬁgn Rﬂe G n Ser G n Ser ASp
Ay 325 330 335 @A Trp Asp Pro His'Ile Val GQu Tsp H's 340 345 <210> 25
<211> 2>. \ 5213> Homp, sapiens, Page 25 1 4 MAY 2004 <400> 25

at gaacisg%iphg?é%a}g&:sgtb% ?hst?’éag%(r:rgéytc Yat'gat Tt 9]&°t tEchtgy¢ tttaccaatc 60
atttacatcc tcctttatat tgttggtgtt tttggaaaca ctctctctca atggatattt 120

tt aaca&aad b dg§t Headd é&cé%%??’c@lac’aecla%ﬁ ¥dchigttatacet t gt gact gca 180
aacttacttg tgtgcagtgc catgccfttc atgagtatct atttcctgaa aggtttccaa 240

t gggaatval ¢laghet Yot e afngtaagagt griglicaaht ttecL4uypgamct €dn at ccat gcat 300
gcaagt at gt>°tt gt cagt ct ctt&atttta agttggatt g ccataagccg ctatgctacc 360
ttaat geaaaraagatdiccle BCAAGAEACH ARk &at OGt 1Al gRgARaa), attttat gge 420
catttaetga aaaaatttcg tragcccaac tttggt aaaa aactatgcat ttacatatgg 480
99agttgLag fqggcaanl, gatleagtl. Ageatat act  actcaghcal agaggetaca 540

BS 90 85

Thr Ala Tyr Ser Lys Ser Val Trp Asp Leu Gly Trp Phe Val Cys Lys
100 105 110

Ser Ser Asp Trp Phe Ile His Thr Cys Met ARla Ala Lys Ser Leu Thr
115 120 125

Ile Val val Val Ala Lys Val Cys Phe Met Tyr Rla Ser Asp Pro Ala
130 135 140 '

Lys Gln Val Ser Ile His Asn Tyr Thr Ile Trp Ser Val Leu Val Ala
145 150 155 160

Ile Trp Thxr Val Ala Ser Leu Leu Pro Leu Pro Glu Trp Phe Phe Ser
165 170 175

Thr Ile Arg His His Glu Gly Val Glu Met Cys Leu Val Asp Val Pro
180 1865 180

Ala Val Ala Glu Glu Phe Met Ser Met Fhe Gly Lys Leuw Tyr Pro Leu
195 200 205

Leu Ala Phe Gly Leu Pro Leu Phe Phe Ala Ser Phe Tyxr Phe Trp Arg
210 215 220

Ala Tyr Asp Gln Cys Lys Lys Arg Gly Thr Lys Thr Gln Rsn Leu Arg
225 230 235 240

Asn Gln Ile Arg Ser Lys Gln Val Thr Val Met Leu Leu Ser Ile Ala
243 ‘ 250 255

Ile Ile Sex Ala Leu Leu Trp Leu Pro Glu Trp Val Ala Trp Leu Trp
260 265 270

Val Tzrp His leuw Lys Ala Rla Gly Pro Ala Pro Pro Gin Gly Phe Ile
275 280 285

Ala Leu Ser Gln Val Leu Met Phe Ser Ile Ser Ser Ala Asn Pro Leu
250 295 300

Ile Phe Leu Val Met Ser Glu Glu Phe Arg Glu Gly Leu Lys Gly Val
305 - 310 315 320

Trp Lys Trp Met Ile Thr Lys Lys Pro Pro Thr Val Ser Glu Ser Gln




600

660
O May 2004

780
840

gaaggagaag agagcctatg ctacaatcgg
attgcaggtc tcattggaac cacatttatt
tactactctt ttgtaagcca tttgagaaaa
gatttgactt acagttctgt gaaaagacat
tgcttccttc cttatagtat ttttaaaccc attttttatg ttctacacca aagagat aac
tgtcagcaat tgaattattt aatagaaaca aaaaacattc tcacctgtct tgcttcggcc 900
agaagc&@‘é&hégﬁa(g(%@c%?’ Featge 1Tt § vt bt Prghitral Mafdabtocéer gaagacact a 960
tataatctct ttacaaagtc tatttcagca catatgcaat catatggttg a 1411 <210> 26
<211> 336 ci1x2t2>rPRTa<?13xeHow:15apiseos: 5408 26 Mat pASN Asn Asn Thr Thr
Cys Ile An PPé Ser Met Ile 3BEr Ser Met 1 %510 15 Ala Leu Pro Ile Ile Tyr
I'le Lelﬂei—%@r %§ l!yL Q;l}/ablySth G\{gl Lygrb?la%% Il%OPL%SII%OLé%SEEOThr L_eu Ser Gn Tr p
Ile Phe Lemo Thr Lys [le Gy Lys Lys Thr 3685 40 45 Ser Thr His Ile Tyr Leu
Ser Hiﬁ L%ulvgl Th@mAhﬁ Asn Leu Leu Val 50 55 60 Cys Ser Ala Met Pro Phe
Met Sersd I'e" TyP PR LS Gé“f‘?’hpespggi B5PF0°F5" 80 rp G u Tyr G n Ser
Ala Gn Cys Arg Val Val Asn Phe Leu y Thr 65 90 95 Leu Ser Met His Ala
Ser MetsPhenr Vab FSerllpeyge Ten GihelibeivSerr FnpclulT@ dQ561010 Page 26 1 4 MAY
2004 1le Ala Ile Séf°Arg Tyr Ala THP Leu Met G n 1%s Asp Ser Ser Gn '115
120 125:ver The Thr Ser Cys Tyr GQu Lys Ile Phe Tyr Gy H's Leu Leu Lys

cagat ggaac taggagccat
ggattttcct ttttagtagt
at aagaacct gt acgt ccat
cttttggtca tccagattct actaatagtt

gat ctctcag
act aacat ca
t at ggagaaa

Page &

130 135 140 Lys Phe Arg A n Pro Asn Phe Ala Arg Lys Leu Cys Ile Tyr Ile Trp
<210> 5
<211> 1014
<23i2> DNA
<213> Homo sapiens
<400> 5
atggggaacg attctgtcag ctacgagtat ggggattaca gogacctcte ggaccgecct 60
gtggactgce tggatggege ctgeoctggece atcgaccocoge tgogogigge cccgetccca 120
ctgtatgccg ccatcttcocet ggtggggotg ccgggcaatg ccatggtgge ctgggigget 180
gggaaggtgg cccgccggag ggtoggtgec acctggtige tccacctgge cgtggeggat 240
ttgectgtget gtttgtetcet goccatcctg geagtgoccca ttgoccgtgg aggoccactgg 300
ccgtatggtg cagtgggctg tcgggcgctyg ccctccatca teoctgectgac catgtatgece 360
agcgtcctge tcctggcage tctcagtgec gacctotgot tcoctggotet cgggectgeco 420
tggtggtcta cggticageoy ggcgigcggg gtgcaggtgg cotgtgggge agectggaca 480
ctggccttge tgctcaccgt goccctcegee atctacegce ggctgcacca ggagcacttc 540
cCageecygyge tgcagtgtgt ggtggactac ggoggctcct ccagcaccga gaatgoggtg 600
actgccatce ggtttoctitt tggcocttectg gggcccctgg tggococgtgge cagectgeocac €60
agtgccctee tgtgetggge agcccgacgce tgecocggocoge tgggcacage cattgtggtg 720
gggttttttg tctgetggge accctaccac ctgetgggge tggtgctcac tgtggcggec 7BO
€cgaactccg cactcctgge cagggccctyg cgggctgaac cectcategt gggecttgec 840
ctcgctcaca gctgectcaa tcccatgoctc ttcecctgtatt ttgggaggge tcaactcoccoge %00
cggtcactge cagcectgoctg tcactgggec ctgagggagt cecagggcca ggacgaaagt 960
gtggacagca agasatccac cagccatgac ctggtcetecgg agatggaggt gtag 1014
<210> &
<Z1l> 337
<Z12> PRT
<213> Homo sapiens




145 150 155 160 dy Val Val Leu Ay lle lle Ile Pro Val
Val 165 170 175 Ile Au Ala Thr Au Ay Qu Gu Ser Leu

Gn Met 180 185 390 Au Leu Ay Ala Met Ile Ser

d

nille

Ay Thr Thr 195 200 205 Phe Ile Gy Phe Ser Phe Leu Val
Tyr Tyr Ser Phe 210 215 220 Val Ser H's Leu Arg Lys lle
Ser ||l esdvbt e u Lys 225 230 235 240 Asp Leu Thr Tyr Ser
Hs Leu Leu Val Ile @An Ile 245 250 255 Lea Leu Ile Val

Tyr Sefet FE BHe R/ $TPYY Pre TPhET" 80 2652707 T
Asn Cys A n An Leu Asn Tyr Leu Ile 275 280 285

3

1~ eu
u Thr

Thr Val Tyr Tyr Ser

Cys
Al a
Val
Arg
Ser
Cys
H s
Lys

&y tehe g
Leu Thr Ser

Thr Cys Thr
Val Lys Arg
Phe Leu Pro
A@n Arg Asp
Asn Ile Leu

Thr Cysed atr AlaPS8eralAkap Arg LBemsiSerty Far Cy296u 205118080 Asp Pro Ile Il e Phe
Leu Leu Leu Asp?fys Thr Phe Ly$°Lys Thr Leu 3B5 310 315 320 Tyr Asn Leu
Phe Thi,dys S&f vASR1SeFo Abapkh SeMbl: Ghn aSern: Tyfe Gy va325 330 335 <210> 27
<211> 1014 212>' DNA <213»cHono sapi ens <400> 27 at gaatgagc cactagacta
tggaaatt gcactgatga
ggcattatct tcctcgtggg
aaaat gagac cttggaagag
21 §fmt ctga ccagectcce
tttggagatt tcatgtgtaa

tttagcaaat gcttce tt tcecce t gc tgct.. 60 t
aaacat %d'c‘églcf f:oag%‘g e A%acéegtc g?{céga tTg‘f 37 gjtctz‘g%tmylﬁbs
atttccaggc aatgcagtag tgatatccac ttacattttc 180
cagcachgst trattatycthaipetryfeet g éa‘&#g%lt%‘t dl24e
cttcctgatt cactactatg ccagtggcga aaacfggatc 300
gttt atcagced teaged %gnc sat Lécaacdle %%amagma:gezrsﬁﬁb

Gly Gly His Trp Pro Tyr Gly Ala Val Gly Cys Arg ARla Leu
100 105 110

Jle Ile Leu Leu Thr Met Tyr Ala Ser Val Leu Leu Leu Ala
115 120 125

Ser Ala Asp Leu Cys Phe Leu hla Leu Gly Pro ARla Trp Trp
130 135 140

val Gln Arg Ala Cys Gly Val Gln Val Ala Cys Gly Ala hla
145 150 155

Leu Ala Leu Leu Leu Thr Val Pro Ser Ala Ile Tyr Arg Arg
165 170

G1ln Glu His Phe Pro Ala Arg Lew Gln Cys Val Val Asp Tyr
180 185 150

Ser Ser Ser Thr Glu Asn Ale Val Thr Ala Ile Rrg Phe Leu
185 200 205

Phe Leu Gly Pro Leu Val Rla Val ala Ser Cys His Ser Ala
210 215 220

Cys Trp Ala Rla Arg ARrg Cys Arg Pro Leu Gly Thr Ala Ile
225 230 235

Gly Phe Phe Val Cys Trp ARla Pro Tyxr His Leu Leu Gly Leu
245 250

Thr Val Ala Bla Pro Asn Ser ARla Leu Leu Ala Arg Ala Leu
260 265 270

Glu Pro Leu Ile Val Gly Leu Ala Leu Alz His Ser Cys Leu
275 280 285

Met Leu Phe Leu Tyr Phe Gly Arxg Ala Gln Leu Arg Arg Ser
290 285 300

Ala Ala Cys His Trp Rla Leu Arg Glu Ser Gln Gly Gln RAsp
305 310 315

Val Asp Ser Lys Lys Sexr Thr Ser His Asp Leu Val Ser Glu
325 330

Page 7

Ala

95

Pro

Ala

Ser

Trp

Leu

175

Gly

Phe

Leua

val

Val

255

Arg

Asn

Leu

Glu

Met
335

Arg

Ser

Leu

Thr

Thr

160

His

Gly

Gly

Leu

Val

240

Leu

Ala

Pro

Pro

Ser

320

Glu



atcctcttcc
tgcttttcca
t cact ggt ag
27 1 4 NAY
gt acaacctg
ct at aceacg
gaaagcacga
ccat at ¢b{.g
gaat cagatic

tcacctgttt cagcatcttc cgctactgtg tgatcattca cccaatgagc 420

ttcacaaaac tcgatgtgca gttgtagcct gtgctgtggt gtggatcatt 48
ctgtcattcc gatgaccttc ttgatcacat caaccaacag gaccaacaga 54

2004 tcagcctgtc

600
660
720
780
84602

attttgactg
attat ccaca
aggct aacca
agggtcattc
cat gaagctt

t cgacct cac
caactacttt
ct ct gaccca
ttctgctact
ggat cgaat ¢
acatcgtttc

cagttcggat gaactcaata
ctgcctccce ttggtgatag
t ggact acaa act gacagct
ccttgcattt tacgtatgtt
tcgcctgett tcaatcagtt
tagaccatta gctgctctga

ctattaagtg
tgacactttg
gccttaacca
ttttaccctt
gttccattga
acacctttgg

b Mt gup

t aacct gt¥za 9@@ ctatatgtgg tggtcagcga caactttcag caggctgtct gctcaacagt
gagat gc&a2d 966° °gt'4AYcggga accttgagca agcaaagaaa attagttact caaacaaccc ttga
1019 <24dd> 28 <211> 337 <212> PRT <213> Hono sapi ens <400> 28 Met Asn Gu
Pro LeatmptgfyractwmoacrﬁsmgAtacSErtacAsp tlah@cprt@ As:pgagtacs 10645 Tyr Ala Al a
Al a gccv %’aggF gti_ Sag%h': cca Qacht cé:rs]tca gcg gc aa ascc: gg 25 gg Met His Tyr
Leu Pro Va e T ac'i ff 3 35 40 Pro Ay Asn
Al a Vabaa‘clatcarth eecSe;raga'dt:rtc'EytctlctaetHwecd_cys ck/bcttgﬁorcg RrcoccchE> 551860 Trp Lys Ser
Ser Thgllel]ﬁe NEt%h Asn Leu Al a s%hrAs % 5707@80 Leu Tyr
tecrctecet caggctectc tgeicocict goctt a t ccto

Leu Thr Ceu Leu e s fyr ?/rggiﬂ’gg &Y 82'90 95 @ u Asn
Trp Ilegdéhetg@twcﬁcsq@c@hetdveitcg@yes storstdhe thtwghig RhectSeec 1000105 110 Phe
Hi's Phetggagttlfe%c::rygrggcsc rgg ggggaac aé‘t%lflggl:égce tIEtetuca;:rDtrt %%atc@ec Ser 115 120 125

acgcggecocct ggacctocaa cacggtgttc ctggtcagec tggtggeege tgacttcctce 420

ctgatcagca acctgccecct ccgcecgtggac tactacctce tccatgagac ctggcgottt 480

ggggctgctg cctgcasagt caacctcttc atgctgtoca ccaaccgcac ggocagegtt 540

gtcttcctca cagccatcge actcaaccgc tacctgaagg tggtgcagoc ccaccacgtg 600

ctgagccgtg cttcocgtggg ggcagoctgoe cgggtggecg ggggactctg ggtgggeate 660

ctgctcctca acgggcacct geotcctgage accttetoccg acccctectyg coctcagetac 720

agggtgggca cgaagccctc ggoctcocgetc cgotggcace aggcactgta ccoctgctggag 780

ttcttcctge cactggcget catcctcttt geotattgtga geattgggetr caccatcegg 840

aaccgtggtc tgggcgggea ggcaggcocg cagagggeca tgcocghtgtgot ggcecatggtyg S00

gtggccogtct acaccatctg cttecttgococe agoatcatct ttggeatgge ttccatggtg S60

getttctgge tgtcecgecctg ccgatccctg gacctctgeca cacagctcoctt ccatggetcoco 1020

ctggococttca cctacctcaa cagtgtcctg gacccegtge tctactgett ctctageoecco 1080

aacttcctce accagagecyg ggecttgetg ggecctcacge ggggccocggea gggcccagtg 1140

agcgacgaga gctcctacca accctccagg cagtggeget accgggagge ctctaggaag 1200

geggaggeca tagggaagoct gaaagtgoag ggocgaggtct ctctggaaaa ggaaggctcco 1260

tcccaggget ga 1272

<210> 8

<211> 423

<212> PRT

<213> Homo sapiens

<400> 8

Met Leu Cys His Arg Gly Gly Gln Leu Ile Val
i , 10

Pro Ile Ile Pro Leu
15

Cys Pro Glu His Ser Cys Arg Gly Arg Arg Leu Gln Asn Leu Leu Sex

Page 8




Ile Phe Arg Tyr Cys Val Ile Ile Hs Pro Met Ser Cys Phe Ser Ile 130 135
190 His Lys Thr Arg Cys Ala Val Val Ala Cys Ala Val val Trp lle lle %jﬂ 4
150 155 160 Ser Leu Val Ala Val Ile Pro Met Thr Phe Leu Ile Thr Ser ll' Mﬂp
165 170 175 Arg Thr Asn Arg Ser Ala Cys Leu Asp Leu Thr Ser Ser Asp Qu Leu
180 185 190 Asn Thr Ile Lys Trp Tyr Asn Leu Ile Leu Thr Ala Thr Thr Phe Cys
195 200 205 LeuzPro Leu Val Il esval Thr Leu Cys Tyr Thr Thr Ile Ile H's Thr
Page 2§1-1 4 I\/AYP2004 210 215 220 Leu Thr Hs Gy Leu A n Thr Asp Ser Cys
Leu Lys"df L§% A aYAG" 95,5301 258 WAPAr[§ L0 Fhrf*Fl e Leu Leu Leu Leu
Ala Phe Tyr Val Cys Phe Leu Pro 245 250 255 Phe His Ile Leu Arg Val Ile
Arg || éexCGFIr Sex Lag ebelgrLSen \Sérlep| kro 26(Fe265He 2520 BSerse€ys Ser Ile A u Asn
Gnlle HS Qu Ala Tyr 19% Vval Ser Arg %275 280 285 Pro Leu Ala Ala Leu
Asn Th[’rcph& alyhésﬁm’rbaérl-}ﬂﬂ El-heLh'hIWhrVﬁll G\II§|Gly2§Q 8%95’51300 Val Ser ASp Asn
Phe @G An Ala Val C/9 Ser Thr Val Asg Cys Lys 30%0310 315 320 Val Ser

Gy Asp L u.adn A S Ll.e r Jyr..Ser Asn Asn 325 330 335 Pro
<2>1/0> gl@' gr<2 ¥L5>H§59%§° <%i%rﬁ%§iﬁg$%%¥spéﬁgé’ﬁ§§“ Ria

Pro Ile Leu Ala Leu Glu Phe Val Leu Gly Leu Val Gly Asn Ser Leu
100 105 110

Ala Leu Phe Ile Fhe Cys Ile His Thr Arg Proc Trp Thr Ser Asn Thr
115 120 125

Val Phe Leu Val Ser Leu Val Ala Ala Asp Phe Leu Leu Ile Ser Asn
130 135 140

Leu Pro leu Arg Val Asp Tyr Tyr Leu leu His Glu Thr Trp Arg Phe
i45 150 155 160

Gly Ala Ala Ala Cys Lys Val Asn Leu Phe Met Leu Ser Thr Asn Arg
165 170 175

Thr Ala Ser Val Val Phe Leu Thr Ala Ile Ala Leu Asn Arg Tyvr Leu
180 185 150

Lys Val val Gln Pro His His Val Leu Ser Arg ARla Ser Vel Gly Rla
195 200 205

Ala Ala Arg Val Ala Gly Gly Leu Trp Val Gly Ile Leu Leu Leu Asn
210 21% 220

Gly His Leu Leu Leu Ser Thr Phe Ser Gly Pro Ser Cys Leu Ser Tyr
225 230 235 240

Arg Val Gly Thr Lys Pro Ser Ala Ser Leu Arg Trp His Gln Ala Leu
245 250 255

Tyr Leu Leu Glu Phe Phe Leu Pro Leu Ala Leu Ile Leu Phe Ala Ile
260 265 270

Val Ser Ile Gly Leu Thr Ile Arg Asn Arg Gly Leu Gly Gly Gln Rla
275 280 285

Gly Pro Glm Arg Rla Met Arg Val Leu Ala Met Val Val Ala Val Tyr
290 295 300

Thr Ile Cys Phe Leu Preo Ser Ile Ile Phe Gly Met Ala Ser Met Val
305 310 315 320

Rla Phe Trp Leu Ser Rla Cys Arg Ser Leu Asp Leu Cys Thr Gln Leu
325 330 333

Phe His Gly Ser Leu Ala Phe Thr Tyr Leu Asn Ser Val Leu Asp Pro
340 345 350

Val Leu Tyr Cys Phe Ser Ser Pro Asn Phe Leu His Gin Ser Arg ala
355 360 365
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<400> 29 atggatccaa ccaccccggc ctggggaaca gaaaot acaa cagtgaat gg aaat gaccaa
60 gcccttcttc tgectttgtgg caaggagacc ctgatcccgg tcttcecctgat ccttttcatt 120
gccct ggt cg ggct ggt agg aaacgggttt gtgetgtgge tcctgggett ccgecat gecge 180 4 MAY 2004
aggaacgcct tctctgtcta cgtcctcagc ctggccgggg ccgacttcct cttcctctge 240
ttccagatta taaattgcct ggtgtacctc agtaacttct tctgttccat ctccatcaat 300
ttccct agected Gl ¥ caccae Argtgatgace gl geetwaccskt gpaggceet gagcat gctg 360
agcaccgt cad’Ycaccgageg ctgcétgtcc gtcctgtidc ccatctggta tcgetgeecge 420
cgccccagag,Agel ghoage 49tLegtghat, %9%&8%19%199&9%59&9 cctactgetg 4BO
agcat cttgg aagggaagtt mbgtggcttc ttatibagtg at ggtgacise tggttggtgt 540
cagacatttqg. atttcatcac tgcagcgthg ctgatttttt tattcatggt tctctgtggg 600

t ccagt 81§t éet gét ggt 'wadgardate! tféﬁdﬂ&t%&a"%gﬁ@tﬁ@g‘gé act gaccagg 660
ctgtacctga ccatcctgct cacagtgctg gtgttcctcc tctgecggect gccctttgge 720

at t cagtygftly 6eY Sat et @t ddat ct gg aaggattctg atgtcttatt ttgtcatatt 780
catccagttt cagtt’dfcct gtcatctctt aacagcagtg ccaaccccat catttacttc 840
ttcgtggget cttttaggaa gcagtggcgg ctgcagcagc cgatcctcaa gctggetctc 900
cagagggetie t°§éaggacat tgctgaggtg gatcacagtg aaggatgctt ccgtcagggc 960
accccggﬁgé X f‘cgg%%g cagtctggtg tag 993 Page 29 1 4 MAY 2004 <210> 30
<211> 33 125 <213> Hono sapi ens <400> 30 Met Asp Pro Thr Thr Pro
Al a Trpi@y 9Thr Glu Ser Thr Thr Val Asn 1 5 10 15 Gy Asn Asp G n Ala Leu
Leu Le¥%18tF2€y < & 972E3f @ e0oTRT 21¥aTIFR “°2t225 a3 P39l PRE Leu Ile Leu
Phe || gokayiselcYalgeQay cdi@ Vel Q@Y A ccdRedbhcdaElyche Mab Leu Trp Leu
Leu Ay Phe Arg Met Arg Arg Asn Ala Phe 50 55 60 Ser Val Tyr Val Leu Ser
Leu Al agge‘tg/;cAF écmg%gq_téﬁtqg%ctgé:ﬁgwg titcgeatgca caggaacccoc 180

ttctgeatet atatcctceaa cctggeggea gocegacctec tetteoctctt cagcatgget 240
Lccacgetca gectyggaaac ccagococcotg gtcaatacca ctgacaaggt ccacgagcetyg 300
atgaagagac tgatgtactt tgecctacaca gtgggcctga gocctgotgac ggocatcage 360
acccagcgct gtctetectgt cctottecct atctggttca agtgtcaccg gococcaggeac 420
ctgtcagect gggtgtatgg cctgetgtgg acactctgte tcctgatgasa cgggttgacc 4B0O
tctrtecttet gcagczagtt cttgaaattc aatgaagatl ggtgcttcag ggtggacatg 540
gtccaggecg ccoctcoatcat gggggtotta accccagtga tgactctgtc cagectgacc 600
ctctttgtct gggtgcggag gagctcccag cagtggocgge ggcagcccac acggctgttce 660
gtggtggtce tggcctotgt coctggtgttc ctcatctgtt ccctgoctet gageatctac 720
tggtttgtgc tctactggtt gagcctgecg cccgagatge aggtcctgtg cttecagettg 780
tcacgcctct cctcgtcocgt aagcagcage gocaaccccy tcatctactt cctggtggge 640
agccggagga gccacaggct gocccaccagg tccctgggga ctgtgetcca acaggegett 800
cgctgaggagc ccgagctgga aggtyggggag acgcccaccg tgggcaccaa tgagatgggg 960
gcttga 966
<210> 10

<211> 321

<212> PRT
<213> Homo sapiens

<400> 1¢

Met Asn Gln Thr Leu Asn Ser Ser Gly Thr Val Glu Ser Ala Leu Asn
1 5 i0 15

Tyr Ser Arg Gly Sexr Thr Val His Thr Ala Tyr Leu Val Leu Ser Ser
20 25 30

Page 10




65 70 75 BO Phe Gn Ile Ile Asn Cys Leu Val

85 90 95 Ile Ser Ile Asn Phe Pro Ser

100
115
130
145
Asp
Leu
Leu
Leu
Gy
Trp
Val

Phe
Ile
Adn
315

150 155 160 Ser

165 170 mdd FPrSetnr Gyy B yeysSy G RrciRhesnAsp Rhehl e
Il e 1803i85 190 Phe LewCPhe I\/bt VaI

FAE b et

Val, Ar
Tyr Lem
Leu Pro

LySieALR 8t LAS BLyd)ie 1Pda »op45u: 250
Leu Asn Ser

Val Leu

AS&%llhf% eiﬁiLg1|*eEkyy54¥§£)Lttsﬁeg%¥§r(;hg é?%y&J;y

320 Thr
Leu Ser
Phe Pro

130

Val Cys
145

Ser Ser
Arg val
Val Met
Ser Gln

210

Ala Ser
225

Trp Phe
Cys Phe
Pro Val
Thr Arg

290

Glu Leu
305

Ala

<210>
<211>
<212>
<213>

<400>

atggagtcct cacccatccoc ccagtcatca gggaactott cecactttggg gagggteoct
Page 11

#9284y

thr “°2107
The Ay

Ser Ser

ProiGu Mt

Leu Leu
115

Ile Trp

Gly Leu

Phe Cys

Asp Met
180

Thr Leu
195

Gln Trp

Val Leun

Val Leu

Ser Leu
260

Ile Tyrx
275

Ser Leu

Glu Gly

11
1356
DNA

Thr

Phe

Leu

Ser

165

Val

Ser

Arg

Val

Tyx

245

Ser

Phe

Gly

Gly

Homo sapiens

11

Ala

Lys

Trp

150

Lys

Gln

Ser

Arg

Phe

230

Trp

Arg

Leu

Thr

Glu
310

Ser

Val

Phe Phe Thr Thr Val

Cys Val

e, Q)

e Le

260

Ar aoSer

Ser

Iie Ser Thr Gln Arg

Cys
135
Thr
Phe
Als
Leun
Gln
215
Leu
Leu
Leu
Val
Val

285

Thr

120
His

Len

Leu

Ala

Thr

200

Pro

Ile

Ser

Sex

Gly

2B0

Leu

Pro

Arg

Cys

Lys

Leu

185

Leu

Thr

Cys

Leu

Ser

265

Ser

Gln

Thr

Pro

Leu

Phe

170

Ile

Phe

Arg

Ser

Pro

250

Ser

Arg

Gln

val

Arg
Leu
155
Asn
Met
Val
Leu
Leu
235
Fro
Val
Arg

Rla

Gly
315

Tyr

Met Thr
105 110 Tyr Leu Ala Ay Leu Ser Met Leu Sex Thr Val Ser Thr G u laF YA
120 125 Leu Ser Val
135 140 Leu Ser Al a Val

Leu Leu Trp Ala Leu Ser

Leus Cys GI y Ser

ay,
e Feree)
225 230 235 240 IIe G n Trp The Leu
255PhReCys Mkl e
65 270 Ser Al &°Asn
Ph&rValr Gy sbexelPhee Ang dly Pr& e R7>»s38M: 2852 2EppyAr g
Leu Lys Leu Al #°Leu Gn Arg AI® Leu

Thr Al a

Ser
Pro
The
Ile
Hi s
Pro
Leu

290 295 BOO0 Page 30

10

Cys Leu Ser Val

125

His Leu
140

Met Asn
Glu Asp
Gly Vel
Trp Val

205

Phe Val
220

Pro Leu
Glu Met
Ser Ser
Ser His
Leu Arg

300

Thr Asn

Ser
Gly
Arg
Leu
150
Arg
val
Ser
Gln
Ser
270
Rrg

Glu

Glu

Ala

Leu

Cys

175

Thr

Arg

Val

Ile

Val

235

Rla

Leu

Glu

Met

Leu

Trp

Thr

160

Phe

Pro

Ser

Leu

Tyr

240

Leu

Asn

Pro

Pro

Gly
320

60

Leu
Leu
Leu
Leu
Pro
Ile
Gn
14

P\JlgzeAgg Gn @y

Leu Ser Asn Phe Phe Cys Ser

Cys Ala

Leu Trp Pro Ile Trp Tyr Arg Cys Arg Arg Pro Arg Hi s
Leu Leu Leu
Ile Leu Qu Ay Lys Phe Cys Ay Phe Leu Phe Sex Asp Ay

Ala Trp
Al a Leu
Thr Arg
Leu Cys
Trp Ile
Val Ser
Ile Tyr
Gn Pro
MAY 2004
305 310



325330 <210>31 <211>1092 <212>DNA <213>Honpbsapi ens <400>31 at gggccccg
gcgaggcgcet gctggecgggt ctcctggtga tggtactgge cgtggecgetg 60 ctatccaacg éMAY 204
cactggtgct gectttgttgc gcctacagcg ctgagctccg cactcgagecc 120 tcaggcgtzz
tcctggtgaa tctgtcgectg ggccacttgce tgctggcgge gctggacatg 180 cccttcacge
tgctcggt gt gatgcgcggg cagacaccct cggcgcccgg cgcatgccaa 240 gtcattggcet
tcctggacac cttcct g?cg t ccaacgcgg cgctgagcgt ggcggcgetg 300 agcgcagacc

agt ggctGge “agt GHYEt 1€ ceatt?getycit caEe sy H2RoE et geyfaceart36012¢gcet at gccg

gcct geiy6iatgpet §logts : 190008608 £ OGEAIEL! £LLAPNGYES, 420 g gcact t gget
gctcgtggcet tggctacagc agcgccttcg cgtcctgttc gctgcgcctg 480 ccgecccgage

ct gagcHtBT 958y ICH TR et rEHECH teerEgCETEa tgc cytggea c54024a t cgt get ge

cgct goagetctged eLaG6d Lt ALELLUGL-CG oAUt ACAGCO. JU 906ACHS 600, agccact gee
agcgcat gga caccgt cacc at gaaggcgc tcgcgctgct cgccgacctg 660 caccccagtg

t gcggCHGEY €T PECTE A E? CafAgHAgE grRIbTC oTeacsceycyocars t 72036tggaagat t g
gcatt gabadeqt gCgateliLq Cleakelgct. Ligegseeora Lol ¢atgace 780, .aggct ggegg
agctcgtgcc cttcgtcacc gtgaacgccc agtggggcat cctca a%la 840 " tgcctgacct
acagcaagtre Tt GrrReCEee GegétCﬁetaegiagatstceqactegedacte@gec@gcmcgggéaot t ccgcca?g

t cCcl 90CeaG e IHA5a% Lol 98 ,2030R36C6E, 96066 Ca00A ccacccatg
acagg%%t%% gggtat g%ggg%cg %gg%t ggg:t gc g'c’iccgggjcttgctg gacga%tgffgg%gg 1020°° ccgcgcecccag
cgt ccATETHR T EHaBIRIETTHT G PfFacat o) cagaeagadtt i cettgccdogemge 10860 cagacacact ga

' < > 32 a

1092 <2Lracd2ocisldebe: 400580 22 PRI S2037 LoD, saplens <4gg> 82 Mt Gy
Pro Gy Qu Ala Leu Leu Al'a @y Leu Leu Va t " 1eu 1 10 15 Ala Va
Al a LeBITEat SeraASTFopt atiwacadal stheurctmut By oeys sitacchyy 20025 30

cagcacggge cgctgeccac gtggatggag acaccocgge aacgctccga atctctcage 780

agcegetcea cgatggtcac cageteggygg geocoCoaga ccaccccaca coggacgttt 840

ggggyaggga aagcagcagt ggttetcctg gotgtggggyg gacagitecct gotetgrtgg 900

ttgceocetact tctotttcca cctetatgrtr gocctgagtg ctcagoecat ttcaactggg 960

caggtggage gtgtggtcac ctggattgge tacttttget tcacttcraa cectrtotto 1020

tatggatgtc tcaaccggca gatccggggg gagetcagea agcagtttgt ctgettcotte 10B0

aagccagelc cageggagge gctgaggcetg cctagcorggg agggctocat tgaggagaac 1140

ttcctgcagt tccttcaggg gactggetgt cocttotgagt cectgggttic cogacceccta 1200

Cccageccea agcaggagec acctygctgtt gactttcgaa tccrcaggoca gatagcetgag 1260

gagacctctg agttccoctgga geagcazactec accagcgaca tcatcatgtc agacagetac 1320

ctceogtectg ccgocctcace ccggetggag tcatga 1356

<210> 12

<211> 451

<212> PRT

<213> HBomo sapiens

<400> 12

Met Glu Ser Ser Pro Ile Pro Gln Ser Ser Gly Asn Ser Ser Thr Leu

1 5 10 15

Gly Arg Val Pro Gln Thr Pro Gly Pro Ser Thr Ala Ser Gly Val Pro

20 25 30
Glu Val Gly leuv Arg Asp Val Ala Ser Glu Ser Val Ala lLeu FPhe Phe
35 40 45 :
Met Leu Leu Leu Asp Leu Thr Ala Val Ala Gly Asn Ala Ala Val Met

30 55

60




Page 31 1 4 MAY 2004 Ser Ala Qu Leu Arg Thr Arg Ala Ser Ay Val Leu Leu
Val Asn Leu 35 40 45 Ser Leu Gy H's Leu Leu Leu Ala Ala leu Asp t4gﬁ
Phe Thr Leu 50 55 60 Leu Gy Val Met Arg Ay Arg Thr Pro Ser Ala Pro 62004
Ala Cys An 65 70 75 80 Val Ile Ay Phe Leu Asp Thr Phe Leu Ala Ser Asn
Ala Ala Leu Ser 85 90 95 Val Ala Ala Leu Set Ala Asp Gn Trp Leu Al a Val
Ay PheasPrao beusa10Q 10Q5rdlR1AL8: Ay LAl theGrat AgvdieendArg Pro Arg Tyr Al a
Ay Let® Leu Leu Ay 1205 120 125 Cys’™Aa Trp Ay G aoSer Leu Al a Phe Ser
Gy A u 130, 1 40  Ser. T u, Gy Tyr Ser Ser Al a Phe
Al a Se}?SAC%/eg %r LE?eﬁEIAqf% i‘_'q'eugeuliga %501”8%5@11{6% %&ogﬁr %euGl uPro Qu Arg Pro
Arg Phe Ala Ala Phe Thr Ala Thr Leu 165 170 175 His Ala Val dy Phe Val
Leu Pro®L&0 W a dfafe L BsitetpeThte Serhi2180 2g55296'Leu G n Val His Arg
Val Ala Arg Ser His Cys Gn Arg Met Asp Thr 195 200 205 Val Thr Met Lys
Al a LéialAla GeurdselruAlia PspPileeledHss RrlociSerheVadl s€210e215 220 Arg G n Arg
Cys Leu lle &°n A n Lys Arg'® g Arg H s ArtfSAla Thr 225 23D 235 240 Arg

Lys 112Gy ddvesl @yl b AarthisPha buskl 8:Ots RhevAl a Pro 245 250 255
Tyr Val Mst Thr Arg Leu AMsa Qu Leu Validro Phe Val Thr Val Asn 260 265

270 AI\%J. qg; I;I;:I;apMect; .&lrgI’J‘y% %uv.ﬁegrgLXest %SLeITJe&yTII?eI;J \-?!-aylr }ixlsaer Lys AI a Val 275
287 150 155 160

Ser Val Leu Val Gly Val Trp Val Lys ARla Leu Ala Met Ala Ser Val
165 170 175

Pro Val Leu Gly ARrg Val Ser Trp Glu Glu Gly Ala Pro Ser Val Pro
1890 185 180

Pro Gly Cys Ser Leu Gln Trp Ser His Ser Ala Tyr Cys Gln Leu Phe
185 200 205

Val Val Val Phe Ala Val Leu Tyr Phe Leu Leu Pro Leu Leu Leu Ile
210 215 220

Leu Val val Tyr Cys Ser Met Phe Arg Val Rla Arg Val Ala Ala Met
225 230 235 240

Gln His Gly Prc Leu Pro Thr Trp Met Glu Thr Pro Arg Gln Arg Ser
245 250 255

Glu Ser Leu Ser Ser Arg Ser Thx Met Val Thr Ser Ser Gly Ala Pro
260 265 270

Gin Thr Thr Pro Eis Arg Thr Phe Gly Gly Gly Lys Ala Rla Val Val
275 280 285

Leu Leu Ala Val Gly Gly Gln Phe Leu Leu Cys Trp Leu Pro Tyr Phe
290 295 300

Ser Phe His Leu Tyr Val Ala Leu Ser Ala Gln Pro Ile Ser Thr Gly
305 310 315 320

Gln Val Glu Ser Val Val Thr Trp Ile Gly Tyr Phe Cys Phe Thr Ser
325 330 335

Asn Pro FPhe Phe Tyr Gly Cys Leu Asn Arg Gln Ile Arg Gly Glu Leu
340 345 350

Ser Lys Gln Phe Val Cys Phe Phe lys Pro Ala Pro Glu Glu Glu Leun
355 3860 365

Arg Leu Pro Ser Arg Glu Gly Ser Ile Glu Glu Asn Phe Leu Gln Fhe
370 375 380

Leuv Gln Gly Thr Gly Cys Pro Ser Glu Ser Trp Val Ser Arg Pro leu
385 390 385 400

Pro Ser Pro Lys Gln Glu Pro Pro Ala Val Asp Phe ARrg Ile Pro Gly




Ala Asp Pro Phe Thr Tyr Sex Leu
300 Leu Ala Ay Met Val H's Arg
310 315 320 Ser Thr H's Asp Set
325 330 335 Leu Lys Arg Thr Pro
340 345 350 Thr Gu Asn Asp Sex Cys Leu Gn Gn Thr Hs 355 360 <210> 33
<211> 1125 Page 32 1 4 MAY 7004 <212> DNA <213> Honp sapi ens <400> 33
atgccc%@a@ft@§a§§pﬁi%TP@éEféﬂEé@gd@ééﬁéﬂ%&ﬁnﬁdﬁgdﬁééﬁa t gcctccgga 60
3
ggcagtgtgc tgagtgctga tgatgctccg atgcctgtca ad%tcctagc cctgaggctc 120

at ggt tmecTiet Dgcréatgy rgetsegtrgggge geg att ggetrib getgggaaa tttggcggtg 180
ct gt gggt ac ttfagt aact g t gcccddhga gcccct ggccdééaccttcaga caccttcgtc 240

Leu Arg Arg Pro
Leu Leu Lys Arg
Ser Leu Asp Val
Arg Pro Ala Ser

Phe Arg G n Val 290 295

Thr Pro Arg Pro Al a

Ala Ay Mt Val His1é?ﬂﬁ{gﬂ4
Thr Hs Asn Gy Ser Val Asp

tt caacgt,gg .CiLt ggcgga
t cggcact ggpoact tt cact g

actgtcgtca §§gtctatgc
t gogt g9t g &&at qgct ge
gccaccectgg eagt gt gggce
gt ggaggety Bgut stgeyy
ct gggggeed @gcagetgea

cctgggactg
gcccttcgga

cagcatcttc

ggggccaggce
ggcggct gce
tgtgcgcctt
gagggtggtg

gcact cactc
ggt gccct ct
ct cat cacag
acccacct ct
ct ggt gacgg
tgcctget ge
ctggctttca

tccecettttg
gcaagat ggt
cgct gagegt
cactcttctg
t gcccacagc
gtttccccag
t ggt gccct t

ggcagccgag
t ct gacggcc
t gct cgct ac
ggcccgaat a

tgtcttcggg
caggt act gg

gggcgt catc

accCacCaggdga gLl b gtlrg@edr c0Edgeactd €cdat §GagGFHG 806 aAnGg8GgtJCggernggac

agcagggt cg tggccecgetc tgtccgeatc ctggtggett ccttcttcct ctgetggttt
cccaactat ¥t ggfeHEL T ctYoHIe it ég‘i?fb%f@éé@i“f‘fa@a?féfﬁ@f“gcc&f‘ggaac

agt actdstedaaticaetatecacgangtat ¢ egdgboict gherabi@cidgedctrzggceemcage
aat agct gcc tcaaccctgt gctgtactgt ctcctgaggc ctctg

ggagccccg gca
gcaggcd ?:"tttf?f’aé‘@fgf&fﬁrttagizﬁﬁi‘ac?é%fgQcacffbgtt&@ééﬁétgﬁgg‘%ﬁ?@%‘fﬁ@‘%t g

300
360
420
480
540
600
660
720
780
840
900
960
1020

gccatttceg atctcectgtt cataagcacg cticccttca gggetgacta ttatcttaga 300
ggctccaatt ggatatttgyg agacctggce tgcaggatta tgtcttattc cttotatgte 360
aacatgtaca gcagtattta tttcctgacc gtgctgagtg ttgtgcgttt cctggcaatg 420
gttcacccet ttcocggcttcot gcatgtcacc agcatcagga gtgoctagat cctotgrtggg 480
atcatatgga tcecttatcat ggettectea ataatgctee tggacagtgg ctectgageag 540
aacggcagtg tcacatcatg citagagctg aatctcetata zaattgcectaa gectgcagace &00
atgaactata ttgccttggt ggtggoctge ctgctgccat ttttcacact cagecatctgt 660
£atctgctga tcattcgggt tctgttaaaa gtggaggtcc cagaatcggg gotgogggtit 720
tctcacegga aggcactgac caccatcatc atcaccttga tcatctteott citgtgttic 780
c£gccctatc acacactgag gaccgtccac ttgacgacat ggazaagtggg tttatgcaaa 540
gacagactgc ataaagcttt ggttatcaca ctggccttgg cagcagccaa tgectgette 800
aatcctectge tctattactt tgctggggag aatfttaagg acagactaaa gtctgcactc 960
agedaaggcc atccacagaa ggcaazgaca aagtgtgttt tccctgttag tgtgtggttg 1020
agaaaggaaa caagagtata a 1041
<210> 14

<211> 346

<212> PRT

<213>» Homo sapiens

<400> 14

Met Glu Arg Lys Phe Met Ser Leu Gln Pro Ser Ile Ser Val Ser Glu
1 5 10 15

Met Glu Pro Asn Gly Thr Phe Ser Rsn Rsn Asn Ser Arg Asn Cys Thr
20 25 30

Page 14




caggt ggccc taaagcaggt aggcaggcgg tgggtcgcaa gcaacccccg ggagagccgc 1080
ccttctaccc tgctcaccaa cctggacaga gggacacccg ggtga 1125 <210> 34 J1l4> g{ﬁlﬂ
<212> PRT <213> Hono sapi ens <400> 34 Met Pro Thr Leu Asn Thr Ser Al'a % 4
Pro Pro Thr Phe Phe Trp Ala 1 5 10 15 Asn Ala Ser Ay Ay Ser Val Leu Ser
Ala Asp Asp Ala Pro Met Pro 20 25 30 Val Lys Phe Leu Ala Leu Arg Leu Met
Val Ala Leu Ala Tyr Ay Leu 35 40 45 Val Ay Alalle Ay Leu Leu Ay Asn
Leu Al deVam %fu”‘ﬁ pYVAFe ey FhEER58: 601 SER Ash leydiAlldc Arg Arg Ala Pro Gy
Pro Pro Ser p Thr Phe Val ""65 70 75 80 Page 33 1 4 MAY 2004 Phe Asn Leu
Al a LerneAbra Agpclievaliyo loey aM @l een Thr 1beuyPrvel Phe e85 90 95 Trp Ala Al a
A u Sex A%a Leu Asp Phe Ffs Tip Pro Phetdy Ay Ala 100 105 110 Leu Cys
Lys Meti,Valo heus JNE, A, Bt s¥ak, Lol AsnoyaloTYL, Alp,Ser 115 120 125 11
Phe Leas Il e Thr Ala Leu Ser Val Ala Asg Tyr Trp Val syal Ala 130 135 140
Met Ala Ala Gly Pro Thr H's Leu Ser Leu Phe Trp Ala Arg Ile 145 150
155 160948 Fh T ewg Vat 1% 5“3';? AFaFm & APE LAU™RI Thr Val Pro Thr

165 170 175 Al a VaI Phe Ay Val uG@y Qu Val Cys Ay Val Arg Leu Cys Leu
180 18%r1DG L@u?gﬂg g1iPlier PIFIOTSE%ENP!@% Tinr AH PG\L?%!S Gyapda Tyr Gn Leu An Arg

Ile Met Ser Tyr Ser Leu Tyr Val Asn Met Tyr Ser Ser Ile Tyr Fhe
115 120 125

Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala Met Val His Pro FPhe
130 135 140

Arg Leu Leu His Val Thr Ser Ile Arg Ser Ala Trp Ile Leu Cys Gly
145 150 155 16D

Ile Ile Trp Ile Leu Ile Met Ala Ser Ser Ile Met Leu Leu Asp Ser
165 170 175

Gly Ser Gluv Gln Asn Gly Ser Val Thr Ser Cys Leu Glu lLeu Asn Leu
180 185 180

Tyr Lys Ile Ala Lys Leu Gln Thr Met Asn Tyr Ile Ala Leu Val Val
185 200 205

Gly Cys Leu Leu Pro FPhe Phe Thr Leu Ser Ile Cys Tyr Leu Leu Ile
210 215 220

Ile Arg Val Leu Leu Lys Val Glu Val Pro Glu Ser Gly leu Rrg Val
225 230 235 240

Ser His Arg lLys Alae Leu Thx Thr Ile Ile Ile Thr Leu Ile Ile Phe
245 250C 255

Phe Leu Cys Phe Lew Pro Tyr His Thr Leu Arg Thxr Val His Leu Thr
260 265 270

Thr Trp lys Val Gly Leu Cys Lys Asp Arg Leu His Lys Ala Leu Val
275 280 285

Ile Thr Leu Ala Leu Ala Ala Ala Asn Ala Cys Phe Asn Pro Leu Leu
290 295 300

Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg Leu Lys Ser Ala Leu
305 310 315 320

Arg Lys Gly His Pro Gln Lys Ala Lys Thr Lys Cys Val Phe Pro Val
325 330 335

Ser Val Trp Lew Arg Lys Glu Thr Rrg Val
340 345

<210> 15

<211> 1527

<212> DRA

<213> Homp sapiens

Page 15




195
210
225
Phe
Leu
I'le
Asn
Pro
Arg
Lys

200 205 Val Vval Leu Ala Phe Met Val Pro Leu Ay Val Ile Thr Thr
215 220 Leu Leu Leu Leu Ala Phe Leu Gn Arg Arg Gn Arg Arg Arg1
230 235 240 Ser Arg Val Vval Ala Arg Ser Val Arg Ile Leu Val Al a
245 250 255 Leu Cys Tip Phe Pro Asn His Val Val Thr Leu Trp Ay
Val 260 265 270 Lys Phe Asp Leu Val Pro Trp Asn Ser Thr Phe Tyr
Gn Thr 275 280 285 Tyr Val The Pro Val Thr Thr Cys Leu Ala Hs
Se;rio%_stij_egc 290 295 300 Asn Pro Val _Leu T%r t%& Leu Ley Arg Arg
AGPET R 2" et 3053108159326 M 4 E Y The " PrieArg Asp Leu Arg
Lewcddcpaddr ogdelcnt &l yecPogpccad2iuc38Rt335ctEkycclr pedkt8cn GLap Val Al a
GltrchaI Glg Artgtcqu Ti p Val 3§0C34ga%50t Ala Ser Asn ggé)o Arg Qu Ser
Arg PriocSef thr 16U Ced THr “ASn  PEP I B55° 380 %565 “KEp° A’y 'Y Thr Pro Ay
370 <210tgdbyc sPkiaecd)I2otreR2h2>rtONAC€R] Baytki@AD csapieng <400> 35 at gaat cggc

accat cttgé:a %atcacttt ct? %aat aaqCt acaa aaga%attctt ct tgtag!a 60 g’goge 34 1 4 MAY
2004 tatcccéﬁg t §PHET T E AT GOt cgcCogt g T ggggct gga gtttatcttc 120

Ser Tyr

e
Val
Thr
Ser
du
Ser
Leu

bfttgégccc cCogt

gggct t=gt gt graat ggest togeegt Gleggcaddet et gickrdege aegdg@amncgt cedoggaaa 180

ttcagccggca ftttcetgtt caacctggca gtggctgact ttctactgat catcfgectg 240
ac cc ca

ccacccict CtCCthCCg

tgtcg tggtgtcagt ggatcge ttg q
tccaagatga cccagecgccg cggitaccig ctcoctctatg gecacctggat tgtggccatc 480
ctgcagageca ctcctecact ctacggetgy ggccaggctg ccetttgatga gocgcaatgot 540
ctctgctececa tgatctgggg ggccagecec agetacacta ttotcagegt ggtgtocttce 600
atcgtcattc cactgattgt catgattgecce tgctactccg tggtgttctg tgcagoccgg 660
aggcagcatg ctctgctgta caatgtcaag agacacagct tggaagtygcg agtcaaggac 720
tgtgtggaga atgaggatga agagggagca ga2geéagaagg aggagttcca ggatgagagt 780
gagtttcgce gccagecatga aggtgaggtc aaggccaagg agggcagaat ggaagcocaag 840
gacggcagcc tgaaggccaa ggaaggaagc acggggacca gtgagagtag tgtagaggee EXely)
aggggcagcyg aggaggtcag agagagcagc acggtggeca gegacggcag catggagggt 560
aaggaaggca gcaccaaagt tgaggagaac sgcatgaagg cagacaaggg tcgcacagag 1020
gtcaaccagt gcagcattga cttgggtgaa gatgacatygg agtttggtga agacgacetc 1080
aatttcagtg aggatgacgt cgaggcagtg aacatccegy agagecicec acccagtegt 11406
cgtaacagca acagcaaccc tcctotgeocce aggtgotacce agtgcazage tgctaaagtg 1200
atcftcatca tcattttete ctatgtgeta tcccﬁggggc cctactgett titagecagrc 1260
ctggccgtgt gggtggatgt cgaaacccag gtaccccagt gggtgatcac cataatcatc 1320
tggcttttct tocctgcagtg ctgcateccac coctatgtcot atggctacat gcacaagacc 1380
attaagaagg aaatccagga catgctgaag aagttcttct gcaaggaaaa gcccccgaaa 1440
gaagatagcce acccagacct goccggaaca gaggotggga ctgaaggcaa gattgtcecct 1500
tcctacgatt ctgctacttt tccttga 1527
<210> 16
<211> 508
<212> PRT
<213> Homo sapilens

<400> 16

Met Thr Ser Thr Cys Thr Asn Ser Thr Arg Glu Ser Asn Ser Ser His

1

3

10

Page 16

15




cccttcctga tggacaacta tgtgaggegt tggggctgga agtttgggga catcccttge
cggctgatgc tcttcatgtt ggctatgaac cgccagggca gcatcatctt cctcacggtg
gt ggcggt ag acaggtattt ccgggtggtc catccccacc acgccctgaa caagatctcc
aat cggacag cagccatcat ctcttgcctt ctgtggggca tcactattgg cctgacagtc
cacct cct ga agaagaagat gccgatccag aat ggcggtg caaatttgtg cagcagcttc
agcat ctigceyatiac ¢t ¢ea sgt ggedegaac geeatgtibe @1t ¢ct ggagte cttcct gecc
ctgggcatca tcctgftctg ctcagccada attatctgga gcétgcggeca gagacaaatg

gaccggeal g-L£eaagal ¢an 1gagageeate. acehisat£a.t 9ol 991 gg¢ catcgtcttt
gtcatctgct testtcccag cgtggtbgtg cggatccgecastcttctggct cctgcacact

tcgggcgcg acgﬁthg&ga agt t%gs%gﬂ%c%q% %aCCl%ggbgttCtt tatcactctc

agcttcacc

£t &t cagcccatce

daacag cag ctgyact &e tot

tttcccaact tcttctccac tttgatcaac cgctgcctcc agaggaagat gacaggt gag
ccagat gdt radegéayEhe gadeyteyaee é?%dehggg@%é%éa‘aéa’a aaccagaggc
gct ccalfagg cgttaat ggc 'aact ccggt gagdiat gga geccctc t ct gggccca
acct ct oGt keASedl 092 Ax2 PO 136 va K211 21 368r 212> pPRIe1£2118> Hono sapi ens <400>

300

360
ok MAY 2004

480
540
600
660
720
780
840
900
960
1020
1080

36 Met Asn Ara His®kis Leu Gn Asg’H s Phe Leu G°B Ile Asp Lys Lys 1 5 10
19 Asnfys.Oys, Mal BN Ak, / pﬂ?ﬁ@lmsu WLe <Vab.lys Yl Leu Pro Pro 20 25
30 Val Leu Ay heu G u Phe Ay Leu Leuaddy Asn Ay Leu Ala 35 40
45 Leu Trp Il e Phe sPheH LeuLsSe s. Ser Ser Arg Ile 50 55
60 Phe'T% Ef’ep ngn‘t‘ll_aeﬁefb\lvél \‘@3 "N élﬁébl Bhe lg_éaeiéeﬂ PP% 1le Cys Leu 65 70
75 80 Pro Phe Leu Met Asp An Tyr Val Arg Arg Trp Asp Trp Lys Phe Ay 85 .
90 95 Mp?rrl eePser Ofs 1h¢ g-‘-ﬂLé’EP et SEEGYPﬁeO Vet LketetAlTar Met Asn Arg G n 100
105 110

Gin Arg Arg Gly Tyr Leu Leu Leu Tyr Gly Thr Trp Ile Val Ala Ile
145 150 155 160

Leu Gln Ser Thr Proc Pro Leu Tyr Gly Trp Gly Gln Rla Ala Phe Asp
165 170 175

Glu Arg Asn Ala Leu Cys Ser Met Ile Trp Gly Ala Ser Pro Ser Tyr
1EQ 1B5 190

Thr Ile Leu Ser Val Val Ser Phe Ile Val Ile Pro Leu Ile Val Met
145 200 205

Ile Ala Cys Tyr Ser Val Val Phe Cys Ala Ala Arg Arg Gln His Ala
210 215 220

Leu Leu Tyr Asn Val Lys Arg His Ser Leu Glu Val Arg Val Lys Asp
223 230 235 240

Cys Val Glu Asn Glu Asp Glu Glu Gly Ala Glu Lys Lys Glu Glu Phe
245 250 255

Gln Asp Glu Ser Glu Phe Arg Arg Gln His Glu Gly Glu Vel Lys Ala
260 265 270

Lys Glu Gly Arg Met Glu Ala Lys Asp Gly Ser Leu Lys Ala Lys Glu
275 280 285

Gly Ser Thr Gly Thr Ser Glu Ser Ser Val Glu Ala Arg Gly Ser Glu
29¢ 255 0o

Glu Val ARrg Glu Ser Ser Thr Val ARla Ser Asp Gly Ser Met Glu Gly
305 310 315 320

Lys Glu Gly Ser Thr Lys Val Glu Glu Asn Ser Met Lys Ala Asp Lys
325 330 335

Gly Arg Thr Glu Val Asn Gln Cys Ser Ile Asp Leu Gly Glu Asp Asp
340 345 350

Met Glu Phe Gly Glu Asp Asp Ile Asn Phe Ser Glu Asp Asp Val Glu
355 360 365
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Page 35 1 4 MAY 2004 Ay Ser Ile Ile Phe Leu Thr Val Val Ala Val Asp Arg
Tyr Phe Arg 115 120 125 Val Val H's Pro Hs H's Ala Leu Asn Lys IIq%WY 2004
Asn Arg Thr Ala 130 135 140 Ala lIle Ile Ser Cys Lau Leu Trp Ay Ille
Ile Ay Leu Thr Val 145 150 155 160 His Leu Leu Lys Lys Lys Net Pro Ile
Gn Asn Ay Gy Ala Asn Leu 165 170 175 Cys Ser Ser Phe Ser Ile Cys H's
Thr Phe Gn Trp Hs Qu Ala Met 180 185 190 Phe Leu Leu G u Phe Phe Leu
Pro Latt*G3} et ¥ &t e 1y §7 SEF© 51935%609 205 SAF&sArg lle Ile Trp Ser
Leu Arg Gn Arg G n Mt lisp Arg Hs Al a 10 215 220 Lys lle Lys Arg Ala
|l e ThserPhe ticeeMeteNalo Wal cM avd leen Vad LPh@1a 22512302235 240 Val Ile Cys
Phe Letf5Pro Ser Val Vvafdval Arg Ile AFg Ile Phe Trp 40245 250 255 Leu Leu
H s Thy) Safe Go e Gk Asn+ Gy s.0LU, Val L;Mslﬁggo Ser Val 260 265 270 Asp
Lau Ala Phe Phe Il esThr Leu Ser Pheo Thr Tyr t Asmp Ser Met 275 280 285
Leu Asp Pro Val V\_{al Jyr rTPh(\a; Ser %@rGPrther Ighe Pro Asn Phe 290 295
300 PheeseX Hr (el i ¥ & g0y Laucy APACY U'gs TRRt Thr Gy Gu 305
310 315 320 Pro Asp Asn Asn Arg Ser Thr Ser Val GQu Leu Thr Ay Asp Pro Asn
325 330n3B% YalsTIFhFhrAELp Geyim arPrev @ha o1 ajll_éb‘ Met cAba Asn Ser Ay Gu Pro
340 345 350 Trp Ser Pro Ser*®r Leu Ay Pré*Thr Ser Pro 355 3 60

Ile His Pro Tyr Val Tyr Gly Tyr Met His Lys Thr Ile Lys Lys Glu

450 455 460

Ile Gln Asp Met Leu Lys Lys Phe Phe Cys Lys Glu Lys Pro Pro lys

465 470 475 480

Giu Asp Ser His Pro Asp leu Pro Gly Thr Glu Gly Gly Thr Glu Gly

485 490 495
Lys Ile Val Pro. Ser Tyr Asp Ser Ala Thr Phe Pro
500 505

<210> 17

<211> 1068

<212> DNA

<Z13> Homo sapiens

<400> 17

atgcceccttga cggacggcat ttcttcattt gaggacctct tggecteacaa tatcctcaga €0

atatttgtct gggttatagc tttcattacc tgctttggaa atctttitgt cattggcatg 120

agatctttca ttaaagcectga aaatacaact cacgctatgt ccatcaaaat cctttgttge 180

gctgattgee tgatgggtet ttacttgttc tttgttggeca ttttcgatat aaaataccga 240

gggcagtatc agaagtatgc cttgctgtgg atggagageg tgcagtgccg cctcatgggy 300

ttcctggecca tgoctgtccac cgaagtctcect gttcectgetac tgacctactt gactttggag ae0

gagttcctgg tcattgtett ccecttcagt aacattegac ctggaaaacg gocagacctca 420

gtcatcctca tttgcatctg gatggoggga tttttaatag ctgtamttcc attttggaat 480

aaggattatt ttggaaactt ttatgggaaa aatggagtat gtttcccact ttattatgac 540

caaacagaag atattggaag caaagggtat tctcttggaa trttectagg tgtgaacttg 6G0

ctggcttttc tecatcattgt gttttcctat attactatgt tetgttccat tcaaaaaacc 660

gccttgecaga ccacagaagt aaggaattgt tttggaagag aggtgyetgt tgcaaatcgt 720

ttetttttta tagtgttctc tgatgecatce tgeoctggatte ctgtatttgt agrtaaaatc 780

ctttccoctct tccgggtgga aataccagac acaatgactt cctggatagt gattttttte 840

ctteccagtta acagtgcttt gaatccaatc ctctatactc tcacaaccaa cttttttaag 900

gaceagttga aacagctgct gcacaaacat cagaggazat caattttcza aattaaaaaa 960
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<210> 37 <211> 1044
agct ggcacc ttgccctgtg ggcactacag
agacaccct g cat gccccaa gcagccagca
tgctcatctc catgctgtac tggettttcc
t ggct gt cag ccccctgetg ctggtgacca
cccactacct gctcccgget aacatcctgce

ctt ggccggce
acacttcctt

ttccctcaag

t cct gcggaa

tct cagacct

<212> DNA <213> Honp sapi ens <400> 37 atgggggatg

cctgatccag 60 ctcatcagcg ; MAY 2004

gggccttggg 120 gacctcaggg
cctgctggcet 180 gcagccacac

ccaacggctg
ggcct acat t

240
300

cgacaggagc
.ctcctccaca

t gct catCFE " CEt CACATT et I EIGHt L2 YgHage g F ety coat Brpeet 1360 2Page 36 1 4 MAY
2004 tgtgacat! c.lsretgaigeaddt £EILACG HGeigeacca gecaccat cghggtccttcacc 420

gccattgtgc tgcacaccta
t cccat g ctgcctggaa
acattcggga gé;ggctcag caagt ggcag
t acat cchae emccaagcat gggcacccag
t acacctdéa #eTt gegeyt tctgttcctce
aggat ctatg Ggagaggccaa gacttcaggc
ggcaccct gc tgatccactc agtgctgatc
tccct

ctggga

cctggcagtc
ggcagt ggcc

cta acagtgaggt actcatgatg

at ccat ccac
ct cat ct ggc
gat gcccagc
ccgggat gt g
t gcacagct c

at ct gggggc
acattgtacg

ftcccegtg

t gcgcet acct
t ggt ggcct g
t ggaggagca
gcct cct ggt
tcattgccaa
agggctattc
t gagcacagg

cBret Heit gt gae CEadgt deeder dae &t gar tlectggdacten

ccat dét ccc

Ct gCt cagCiieaCagPeAed rei WgQQeAtvg) gt £CRYTRE A1 aGSEE RGEate

caggccafct ttacéatttc ctag 10445<210> 38

sapi eng <ﬁ15910€eu3§h4ve£l Gy cf?ﬁhegp&l
Trp Pro” 1 5340 15 Ala Leu libe a
Ala Ala 20 25 30
Thr Thr His Ala Met Ser Ile Lys Ile
50 35
val Fhe
70

Met Phe Val

65

Gly Tyr Leu Gly

Giy Gln Tyr Gln Lys T Ala Leu Leu

BS

Met Phe Rla Leu

105

Arg Leu Gly Met

100

Thr
115

Glu
120

Leu Leu Tyr Leu Leu Lys

Phe Ser Asn Ile Pro

130

Arg Gly

135

Lys Rrg

Cys Iie Ala Phe Leu Ile

145

Trp Met Gly

150

Lys Asp Tyr Phe Gly Asn Phe

165

Tyr Gly

Glu Ile

1B5

Leu Tyr Tyr Asp Gln Thr

180

Asp

Gly Ile Phe

185

Val Leu Leu

200

Leu Gly Asn

Ser Tyr Ile Thr Met Phe Ser Ile

210

Cys
215

Thr
225

Glu Val Arg Asn Cys Phe

230

Gly Arg

Phe Phe Ile val

245

Phe Fhe Ser Asp Ala

Val val Ile

260

Lys Leu Ser Leu Phe Arg

265

Thr Ser Ile Val Ile Phe Phe Leu

Trp

<213% 347
ey oAl qlufr s GYS oFF q.val
n Leu er Lys Thr
Leu Cys Cys Ala Asp Cys Leu

60

Ile Phe Asp Ile Lys Tyr Arg

78 BO
Trp Met Glu Ser Val Gln Cys
a0 95
Ser Thr Glu Val Ser Val Lleu

110

Phe Leu Val Ile Val Phe Pro

125

Gin Thr Ser Val Ile Leu Ille

140

Ala Val Ile Pro Phe Trp Asn
155 160

Lys Asn Gly Val Cys Phe Pro

170 175

Gly Ser Lys Gly Tyr Ser Lleu

180

Ala Phe leu Ile Ile Val Phe

205

Gln Lys Thr ARla Leu Gln Thr

220

Glu Val Ala Val Ala Asn Arg
235 240

Ile Cys Trp Ile Pro Val Phe

250 255

Val Glu Tle Fro Asp Thr Met

270
Pro Val Asn Ser Rla Leu Rsn

ctccttcatg
ctgcttcccce
aggagcttca
cattgttacc
ctgtttctgg

ccgggccagg
ggtggtgttc
cacat ggctc
at acct gt ac
caggaggcac

4B0
540
600
660
720
780
840
900
960
1020

<212> PRT <213> Hono
Gy Thr Thr Al a

Pro Cys Met Pro G n




Ser Asn Thr Ser Leu Ay Leu Gy Asp Leu Arg Val Pro Set Ser Met 35 40 45
Leu Tyr Trp Leu Phe Leu Pro Ser Set Leu Leu Ala Ala Ala Thr Leu 50 354 @g{ 2004
Ala Val Ser Pro Leu Leu Leu Val Thr Ile Leu Arg Asn G n Arg Leu 65 70
80 Arg Gn GQu Pro Hs Tyr Leu Leu Pro Ala Asn Ile Leu Leu Ser Asp 85 90
95 Leu Ala Tyr Ile Leu Leu His Net Leu Ile Ser Ser Ser Ser Leu Ay 100 105
110 Gy Trp &Hsu Leu Ay Argzbket Ala Cys A ystle Leu Thr Asp Ala val 115
120 125 Phe Al a Al a}; s Thr Ser Thr Ile Leu Ser Phe Thr Ala Ile Val Leu
130 135°14G H'sTThi Tyf %?gﬂ’m &Vare Frely $opres l8u st g Tyr Leu Ser Phe Met
145 150 155 160 Ser His y Ala Ala Trp ys Ala Val Ala Leu Ile Trp Leu Val
Al a 185 ZepOLb7HisPage 37 6l ArdV 20041Cyse Cys :PhayPros Thr Phe Leu Ile Trp
Leu Set’”Lys Trp G n ASPP Ala 180 1853490 G n Leu Ad?@u Gn Ay Al a Ser
Tyr 1hgsled Rrosfr enSet: Mt vl yrp 1856200:2@0, FbF <@ R.Pro Ay Cys Ay Leu
Leu Val IIe Val The2sTyr Thr Ser | p® 210 215 220 :keu Cys Val Leu Phe Leu
Cys Tl'Lr (lﬁ\/ullg é%a?sn Glb g 225 0235 240 Arg Ile Tyr Ala
Au AR LYE TRriRer®dy He'frpdy )pp‘ﬁ f/;'etl')égg "345Y950 255 Ser Arg Al a
Arg Gly Thr Lev Leu Ile H's Ser VaI Lev Ile Thy Leu 260 265 270 Tyr Val
Ser THred3y ¥4l Val Phe Ser Leu Asp Met Val Leu Thr Arg 275 280 285

<2i0> 18

<211> 969

<212> DNA

<213> Homo sapiens

<400> 19

atggatccaa ccatctcaac cttggacaca gaactgacac caatcaacygg aactgaggag 60

actctttgect acaagcagac cttgagcctce acggtgctga cgtgcatcgt tteccttgte 120

gggctgacagqg gaaacgcagt tgtgetctgg ctoctggget geccgcatgocg caggaacgcece 180

ttciccatct acatecctcaa cttggccgca goagacttoc tcttcctcag cggocgcecett 240

atatattccec tgttaagectt catcagtatc ccccatacca tctctaaaat cotctatcct 300

gtgatgatgt tttcctactt tgcaggcctg agettictga gtgceccgtgag caccgagcgce 360

tgcctgtccg tectgtggece catcetggtac cgctgccace gecoccacaca cctgtcageg 420

gtggtgtgtg tcctgetetg ggeocectgtece ctgetgegga gecatoccoctgga gtggatgtta 480

tgtgygcttcc tgttcagtgg tgectgattet gottggtgtce aaacatcaga tttcatcaca 540

gtcgogtgge tgattttttt atgtgtggtt ctctgtgggt ccagoctggt cctgetgatc 600

aggattctct gtggatceccy gaagataccg ctgaccagge tgtacgtgac catcctgcetrc 660

acagtactgyg tcttcectcect ctgtggcctg cocctttggeca ttcagttttt cctattttta 720

tggatccacg tggacaggga agtcttattt tgtcatgttc atctagttic tattttcocctg 780

tccgetectta acagecagtge caaccccate atttacttct tcgtgggectc ctttaggcag 840

cgtcaaaata ggcagaacct gaagctggtt ctccageggg ctctgcagga cgcgtctgag 200

gtggatgeag gtggagggca gcttcctgag caaatcctgg agoctgtcocggg aagcagattg 960

gagcagtga 969

<210> 20

<211>» 322

<212> PRT

<213> Homo sapiens

<4Q0> 20

Page 20




Tyr Hs Hs Ile Asp Ser Ay Thr H's Thr Trp Lev Leu Ala Ala Asn 290 295
300 Ser Au Val Leu Met Met Lev Pro Arg Ala Met Leu Pro Tyr Lev Tyr 1 B@fy 2004
310 315 320 Leu Leu Arg Tyr Arg Gn Lev Leu Gy Met Val Arg Gy Hi s Lev Pro
325 330 335 Ser Arg Arg His Gn Ala lle Phe Thr Ile Ser 340 345 <210> 39
<211> 1023 <212> DNA <213> Honp sapi ens <400> 39 atgaatccat ttcatgcatc
ttgttgffa-racet ctgck %fac"fhtftIteaa”éPc'l%géaqléc]tquﬂﬁohaaiféaa"aagagt ttgcttatca
aactgcCagt gtggtagata cagtcatcct cccttccatg 120 dattgggatta tctgttcaac
agggct ggt thggeaacatme tecadisgiyatilyscaet Bt-aahasel8Qu Agatsccagga aaaaaacagt
ccctgacatc tatatidtgca acctggct gi®> ggctgatttg 249 gtccacatag ttggaatgcc
tretctialh,, ¢9ecaglag0,£caqangadg 29antaagt, 309 \t1J.90gggge ct ctetgeac
catcatcaca tgegctggata cttgtaacca atttgcct gtss36 agt gccat ca t gact gt aat
gagtgt ggac aggtactttg ccctcgtcca accatttc9a 420 ctgacacgtt ggagaacaag

gt acaaﬁ%‘c@r’hg&‘td@&t%é Artiigdhectottrgdyedyct 48T téctttat cc tggeattgcec
tgtctgggt ¢ tactcgaagg tcatcaaatt taaagacggt 540 gttgagagtt gtgcttttga

ttt gacalectecetgaegailg Alactletiygimretiacabbtteat se600y Argga0gat aa caactttttt
tttcccbtta cccttgattt Pggtgtgecta tattttaatt 660 ttat’gctata cttgggagat

gt at cagGagyAal Aaggald Leagatdcty caatcecadtni2Q. gtagcaaaac agagagt gat
gaagttgaca aagat ggtsggc tggtgctggt ggtagtcttt 780 9$Bage 38 1 4 MAY 2004

at cct 991%? ctgcccctta fcaf gt%atsa cTaacPthggP'ElgaGlaclgtacagPe}]t ggaacagccc 840

acact ggcctt éatgh ggdg Tt attdcCtiGst dEat et gt ¢t cagct*at' gé cagcagcage 900
attaaccctt ttctctacat cctgctgagt ggaaatttcc agaaacgtct gcctcaaatc 960
caaaga’a&y‘aQE%gatt"gagfaa T@ga%at&faafc’sa‘&tlaftegg‘@aabegc%@tQEPgI&a atcacacttt 1020 tag
1023 <210> 40%° 120 H

Txp Tyr Arg Cys His Rrg Pro Thr His Leu Ser Ala Val Val Cys Val
130 135 140

Leu Leu Trp Ala Leu Ser Leu Leu Arg Zer Ile Leu Glu Trp Met Leu
145 150 155 160

Cys Gly Phe Leu Phe Ser Gly Rla Asp Ser Ala Trp Cys Gln Thr Ser
165 170 175

Asp Phe Ile Thr Val Ala Trp Leu Ile Phe Leu Cys Val Val Leu Cys
180 185 150

Gly Ser Ser Leu Val Leu leu Ile Arg Ile Leu Cys Gly Ser Arg Lys
195 200 -

Ile Pro Leu Thr Arg Leu Tyr Val Thr Ile Leu Leu Thr Val Leu Val
210 215 220

Phe Leu Leu Cys Gly Leu Pro Phe Gly Ile Gln Phe Fhe Leu Phe Leu
223 230 235 240

Trp Ile His Val Asp Arg Glu Val Leu Phe Cys His Val His Len Val
245 250 255

Ser Ile Phe Leu Ser Ala Leu Asn Ser Ser Alz Asn Pro Ile Ile Tyr
260 265 270

Phe Phe Val Gly Ser Phe Arg Glm Arg Gln Asn Arg Gln Asn Leu Lys
275 2B0 285

Leu Val Leu Gln Arg Ala Leu Gln Asp Rla Ser Glu Val Asp Glu Gly
250 285 300

Gly Gly Gln Leu Pro Glu Glu Ile Leu Glu Leu Ser Gly Ser Arg Leu
305 310 315 320

Glu Glin

<210> 21
<211> 1305

Page 21



<211> 340

<212> PRT <213> Honp sapi ens

<400> 40 Met Asn Pro Phe His Al a

Cys Trp Asn Thr Ser Ala Qu Leu Leu 1 5 10 15 Asn Lys Ser Trp A?]rw%/zﬁ
the Ala Tyr Gn Thr Ala Ser Val Val 20 25 30 Asp Thr Val Ile Lé 04
Met Ile Ay Ilelle Cys Ser Thr Ay 35 40 45 Leu Val Gy Asn Ile Leu
Val Phe Thr Ile Ile Arg Ser Arg Lys 50 55 60 Lys Thr Val Pro Asp Ile
|| e21€ys oéisn Leu Ala Val Ala Asp Leu 65 70 75 80 Val His Ile Val Gy
Pr&1Phe fberusddienHis G n Trp Ala Arg Ay 85 90 95 Gy Gu Trp Val Phe
Glwa;o?geu Cys Thr Ile Ile Thr Ser Leu 100 105 110 Asp Thr Cys Asn
Pher ok @2y s cS8b gk acckk & c MRt cddabgo¥ad cMelcaSRE coldRcd20 1250 Val Asp Arg
Phe Ala Leu Val G n Pro Phe Arg Leu Thr Arg Trp 130 135 140 Arg Thr
TyFEIERRE9TH SIFI6 L RE FFFRF SN ILEEFIGRY CEBGITID APECRFSE 1480 | SO 155 160
t hegcbb&olPUchcdrde@UstREQ o YA gdaPecYad t'grwggé@e glgyasggy@elc |l gsdys 165 170
Phe Lys Asp Ay Val Gu Ser Cys Ala Phe Asp Leu Thr Ser Pro Asp 1SO
19TFCASTY TVt I LG (P TPGIS S T9r T1SEBOCTGT SERGITRF PREITHC ThE'Phe Phe Phe
200, 52002 B Qc L&t dgk Oyt 4,4 Hyg¥al +E¥Sqdb¥h ¢ A{,& Ley |1 ggdeu Cys Tyr Thr
g c t c g c g t gc g 0

215 220 Trp G'u Met Tyr n Asn Lys Asp Arg Cys Cys Asn Pro Ser
23{Fgggq;c§p1@gctggcctg ggaactgctg ggcgagococc gogoggeeac gggggaccty 360 .

gcgtgocget tcctgcaget goctgcaggca tccocgggocggyg gogectegge ccacctogtg 120

gtgctcatecg cocctcgageog ccggegegod grtgogtcttc cgcacgygecg gocgetgoce 480

gcgogtgeoce tcgocogeocct gggctggotg ctggcactge tgctggocget geccocggec 340

ttcgtggtge geggggacte cccctegecg citgocgoccge cgoegeogor ascgtecctyg 600

cageccaggcg ©gcceccgge cgeccgegee tggecgggygyg agegtogetg ccacgggatce 660

ttcgogeoece tgocgegotg geacctgecag gtctacgegt tcetacgagge cgtogoggge 720

ttcgteogege ctgttacggt cctgggegte gettgogger acctacteotc cgtctggtgg 780

cggcaceggc cgcaggecce cgcggotgca gogooctggt cggogagooc aggtcgagcc B840

cctgegececa gogegetgoe cocgcgoczag gigcagagoc tgaagatgeg coigoctgetyg 800

gcgctgetgt tegtgggetg cgagetgoce tactttgeog cocggotgge ggecgegtgg 960

tegtecggge ccgegggaga ctgggaggga gagggoccigt cggcggocgct gogogiggtg 1020

gcgatggecca acagcgotct caatccctte gtctacctct tcottccagge gggecgactge 1080

cggctccgge gacagetgeg gaagocggetg ggetctoctgt getgogegoe gecagggagge 1140

gcggaggacg aggaggggcc ccggggecac caggcgcoctct accgcoccaacg ctggocccac 1200

cctcattate accatgeteg gogggaaccg ctggacgagg goggcettgeg coccaccccct 1260

ccgecgecccca gacccocctgeoe ttgetectge gaaagrgect tctag 1305

<210> 22

<211> 434

<212>» PRT

<213> Homo sapiens

<400> 22

Pro Ala Pro Asn Ile
1%

Met Glu Asp L.eu Phe Ser Pro Ser Ile Leu Pro
1 5 10

Sex Val Pro Ile Leu Leuw Gly Trp Gly leu Asn
20 25

Leu Thr Leu Gly Gln
30

Gly Ala Pro
35

Ala Ser Gly Pro Pro Ser Arg Arg Val Arg Leu Val FPhe
40 45

Page 22



Val Pro Lys Gn Arg Val Met Lys Leu Thr Lys Met Val Leu Val Leu Page 39 1
4 NMAY 2004 245 250 255 Val Vval Val Phe Ile Leo Ser Ala Ala Pro Tyr H's Val
He G n Leu 260 265 270 Val Asn Leo A n Net Gu Gn Pro Thr Leu Al a TPhMAY04
Val Ay Tyr 275 280 285 Tyr Leu Ser Ile Cys Leu Ser Tyr Ala Ser Ser Ser
Il'e Asn Pro Phe 290 295 300 Leu Tyr Ile Leo Leu Ser Ay Asn Phe G n Lys
Arg LeweuRre @inild esu 305vA1013151 320 o n=Arng: Ahg vl acJhr Gu Lys u lle
Asn Asn Mt Ay Asn Thr Beu 325 330 335¢Lys Ser His Phe 340 <210>41

<211> 2 <R132Artificial S ce <220> <221>ni sc feature <223>Novel
Seque%ﬁog%sctg%yggﬁg%’aht&égé%g%gg %é%%r%ﬂﬁéﬂ‘b 22911524 <212>DNA

<213>Artificial Sequence <220> <221>m sc feature <223>Novel Sequence <400>42
Lys Met Asp Phe Leu Leu Val Gln Leu Rla Leu 2la BEsp Leu Tyr Rla
85 20 95

Cys Gly Gly Thr Ala Leu Ser Gln leuw Ala Trp Glu Leu Leu Gly Glu
100 105 110

Pre Arg Ala Ala Thr Gly Asp Leu Ala Cys Arg Phe Leu Gin Leu Leu
115 120 125

Gln Ala Ser Gly Arg Gly ARla Ser Ala His Leu Val Val Leu Ile Ala
130 135 140

Leu Glu Arg Arg Arg Ala Val Rrg Leu Pro His Gly Arg Pro Leu Pro
145 150 155 160

Ala Arg Ala Leu Ala Ala Leu Gly Trp Leu Leu Ala Leu Leu Leu Ala
165 170 175

Leu Pro Pro Ala Phe Val Val Arqg Gly Asp Ser Fro Ser Pro leu Pro
180 185 190

Pro Pro Pro Pro Pro Thr Ser Leu Gin Pro 8ly Ala Pro Pro Ala Ala
185 200 205

Arg Ala Trp Pro Gly Glu Arg Arg Cys His Gly Ile Phe Alz Pro Leu
210 215 220

Pro Arg Trp His Leu Gln Val Tyr Ala Phe Tyr Glu Ala Val Ala Gly
225 230 235 240

Phe Val Ala Pro Val Thr Val Leu Gly Val Ala Cys Giy His Leu Leu
245 250 255

Ser Val Trp Trp Arg His Arg Pro Gln Rla Pro Ala Ala Ala ARla Pro
260 265 270

Trp Ser Ala Ser Prc Gly Arg Ala Pro Ala Proc Ser Ala Leu Pro Arg
275 2B0O 285

Ala Lys Val Gin Ser Leu Lys Met Ser Leu Leu Leu Ala lLeu Leu Phe
290 295 300

Val Gly Cys Glu Leu Pro Tyr Phe Alaz Ala Arg Leu Ala Ala Ala Trp
305 310 315 320

Ser Ser Gly Pro Ala Gly Asp Trp Glu Gly Glu Gly Leu Ser Ala Rla
325 330 335

Leu Arg Val Val Ala Met Ala Asn Ser Ala Leu Asn Pro Phe Val Tyr
340 345 350

Leu Phe Phe Gln Ala Gly Asp Cys Arg Leu Arg ARrg Gln Leu Arg Lys
355 360 365

Arg Leu Gly Ser Leu Cys Cys ala Pro Gln Gly Gly Ala Glu Asp Glu
370 375 380

Glu Gly Pro Arg Gly His Gln Ala Leu Tyr Arg Gln Arg Trp Pro His
385 350 385 400
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gtgatgctct gagtactgga ctgg <210>43 <211>20 <212>DNA <213>ArtificiaISeguence
<220> <221>mi sc feature <223>Novel Sequence <400>43 gaagctgtga agagt HatNpy 2004
<210> 44 <211> 24 <212> DNA 24 24 20 Page 40 1 4 NAY 2004 <213>

Artificial Sequence <220> <221> misc feature <223> Novel Sequence <400>

44 gtcagcaata ttgataagca gcag <210>45 <211>27 <212>DNA

1

Met Tyr Asn Gly Ser Cys Cys Arg Ile Glu Gly Asp Thr Ile Ser Gln
5 10

15

Val Met Pro Pro Leu Leu Ile Val Ala Phe Val Leu Gly Ala Leu Gly

<213>Artificial Sequence <220> <221>nisc feature <223> Novel Sequence
<400>48Fc His Tyr His Eis Rla Rrg Arg Glu Pro Leu Asp Glu Gly Gly Len
405 410 415
Arg Pro Pro Pro Pro Arg Pro Arg Pro Leu Pro Cys Ser Cys Glu Ser
428 425 430
RAla Fhe
<210> 23
<Z211> 1041
<212> DNA
<213> Homo sapiens
<400> 23
atgtacaacg ggtcgtgctg ccgcatcgag ggggacacca tctcccaggt gatgoogocog €0
ctgectecattg tggocttigt goctgggocgca ctaggcaatg ggotogeccct gtgtggttte 120
tgcocttcceca tgaagacctg gaagcccage actygtttace ttticaattt ggecgtgget 180
gatttcctce ttatgatctyg cctgecctttt cggacagact attacctcag acgtagacac 240
tgggecttttg gggacattcc ctgccgagtg gggctcttca cgttggecat gaacagggec 300
gggagcatcg tgticcttac ggtggtggct gcggacaggt atttcaaagt ggtccaccee 360
CcacCacgogg tgaacactat ctccacccgg gtggcggetg gecatcgtcoctg caccctgtgg 420
gccctggtca tectgggaac agtgtatoctt ttgctggaga accatcictg cgtgcaagag 480
acggccgtct cctgtgagag cttcatcatg gagtcggeoca atggetggca tgacatcatg 540
ttccagctgg agttctttat gcccctocgge atcatcttat titgectectt caagattgtt 600
tggagcctga ggcggaggea gcagctggof agacaggete ggatgaagaa ggcgaccogd 660
ttcatcatgg tggtggcaat tgtgttcatc acatgetace tgcccagocgt gtetgetaga 720
ctectatttce tetggacggt geectcgagt goctgeogatc ccteotgtcca tggggcoctyg 780
cacataaccc tcagcttcac ctacatgaac agcatgetgg atccecctggt gtattatttt 840
tcaagcecct cctttcccaa attctacaac aagctcaaaa tctgcagtct gaaacccaag S00
cagccaggac actcaaaaac acaaaggeccg gaagagatgc caatttcgaa cctcggtcege 260
aggagttgca tcagtgtggc aaatagtttc caaagccagf ctgatgggca atgggatccce 1020
cacattgttg agtggcactg a 1041
<210> 24
<211> 346
<212> PRT
<213> Homo sapiens
<400> 214

20 25 30
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ccatggggaa cgattctgtc agctacg <210>46 <211>24 <212>DNA

<213>Artificial Sequence <220> <221>m sc feature <223>Novel Sequence <48@ﬁéﬁ
gctatgcctg aagccagtct tgtg <210>47 <211>26 <212>DNA <213>Artificia|§éﬁ 4
<220> <221>feature m sc <223>_ Novel Sequence <400>47 ccaggatgtt gtgtcaccgt
ggt ggc <210>48 <211>26 <212>DNA <213>Artifi ci al Sequence <220> <221>feature

m sc <223> Novel Sequence <400>48 cacagcgctg cagccctgca gctggc 24 2?
Rsn GIy val Ala Leu Cys Gly Phe Cys Phe His Met Lys Thr Trp Ly=

35 40 45

Pro Ser Thr Val Tyr Leu Phe Asn Leu Alz Val Ala Asp Phe Leu leu
50 &5 60

Met Ile Cys Leu Pro Phe Arg Thr Asp Tyr Tyr leu Arg Arg Arg His
65 70 15 80

Trp Ala Phe Gly Asp Ile Proc Cys Arg Val Gly Leu Phe Thr Leu Ala
85 90 95

Met Asn Arg Rla Gly Ser Ile Val Phe Leu Thr Val Val Ala Ala Asp
100 105 110

. Arg Tyr Phe Lys Val Val His Pro His His Rla Val Asn Thr Ile Ser
115 120 125

Thr Arg Val Ala Bla Gly Ile Val Cys Thr Leu Trp Ala Leu Val Ile
130 135 140

Leu Gly Thr Val Tyr Leu Leu Leu Glu Asn His Leu Cys Val Gln Glu
145 150 155 160

Thr Ala Val Ser Cys Glu Ser Phe Ile Met Glu Ser Ala Asn Gly Trp
165 170 175

His Asp 1le Met Phe Gln Leu Glu Phe Phe Met Pro Leu Gly Ile Ile
180 185 180

Leu Phe Cys Ser Phe Lys Ile Val Trp Ser Leu Arg Arg Arg Gln Gla
195 200 205

Leu Ala Arg Gln Ala Arg Met Lys Lys Alz Thr Arg Phe Ile Met Val
210 215 220

Val Ala Ile Val Phe Ile Thr Cys Tyr Leu Pro Ser Val Ser Alz Arg
225 230 235 240

Leu Tyr Phe Leu Trp Thr Val Preo Ser Ser Ala Cys Asp Pro Ser Val
245 250 255

His Gly Ala Leu His Ile Thr Leu Ser Phe Thr Tyr Met Asn Ser Met
260 265 270

Leu Asp Pro Leu Val Tyr Tyr Phe Ser Ser Pro Ser Phe Pro Lys FPhe
275 280 285

Tyr Asn Lys Leu Lys Ile Cys Ser Leu Lys Pro Lys Gln Pro Gly His
290 285 300

Ser Lys Thr Gln Arg Pro Glu Glu Met Pro lle Ser Asn Leu Gly Arg
305 310 a1s 320

Arg Ser Cys Ile Ser Val Ala Asn Ser Phe Gln Ser Gln Ser Asp Gly
325 330 335

Gln Trp Asp Pro His Ile Val Glu Trp His
340 345

<210> 25

<211> 1011

<212> DNA

<213> Homo sapiens
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24 26 26 Page 41 1 4 NMAY 2004 <210>49 <212>26 <212>DNA
<213>Artificial Sequence <220> <221>m sc feature <223>Novel
cttcctctcg tagggatgaa ccagac <210>50 <211>26 <212>DNA
<213>Artificial Sequence <220> <221>m sc feature <223>Novel
ct cgcacagg tgggaagcac ctgtgg, <210>51 <211>23 <212>DNA
<213>Artificial Sequence <220> <221>m sc feature <223>Novel

geet gt Gara. 49209t AGEE o 89 5210752 . 5241225  ccatgqe trraccaate

Sequence <4 AP 4f;
Sequence <400>50

Sequence <400>51

60
atttacatcc tcctttgtat tgttggtgrtt tttggaaaca ctctctctca atggatattt 120
ttaacaaaaa taggtaaaaa aacatcaacg cacatctacc tgtcacacct tgtgactgea 180
aacttacttg tgtgcagigc catgcctttc atgagtatct atttcecctgaa aggtttccaa 240
tgggaatatc aatctgcetca atgcagagtg gtcaattttc tgggaactct atccatgcat 300
gcaagtatgt ttgtcagtct cttaatttta agttggattg ccataagccg ctatgotacce 360
ttaatgcaaa aggattcctc gcaagagact acttcatgct atgagaasaat attttatgge 420
catttactga aaaaatttcg ccagcccaac tttgctagaa aactatgcat ttacatatgg 480
ggagttgtac tgggcataat cattccagrtt accgtatact actcagtcat agaggctaca 540
gaaggagaag agagcctatg ctacaatcgg cegatggaac taggagccat gatctctcag 600
attgcaggtc tcattggaac cacatttatt ggattttecct ttttagtagt actaacatca 660
tactactctt ttgtaagecce tctgagaaaa ataagaacct gtacgtccat tatggagaaa 720
gatttgactt acagttctgt gaasagacat cttttggtca tccagattct acteatagtt 780
tgecttocctte cttatagtat ttttaaacce attttttatg ttctacacca aagagataac 840
tgtcagcaat tgaattattt aatagaaaca aasaacattc tcacctgtct tgettcoggeco %00
agaagtagca cagaccccat tatatttctt ttattagata aaacattcaa gaagacacta 960
tataatctct ttacaaagtc taattcauca catatgcaat catatggttg a 1011
<210> 26
<211l> 336
<212> PRT
<213> Homo sapiens
<400> 26
Met Asn Asn Asn Thr Thr Cys Ile Gln Pro Sexr Met Ile Ser Ser Met
1 5 10 15
Ala Leu Pro Ile Ile Tyr Ile Leu lLeu Cys Ile Val Gly Val Phe Gly

20 25 30
Asn Thr Leu Ser Gln Trp Ile Phe Leu Thr Lys Ile Gly Lys Lys Thr
35 40 45
Ser Thr His Ile Tyr Leu Ser His Leu Val Thr ARla Asn Leu Leu Val
50 55 60
Cys Ser Ala Met Pro Phe Met Ser Ile Tyr Phe Leu Lys Gly Phe Gln
65 70 15 80
Trp Glu Tyr Gln Ser Bla Gln Cys Arg Val Val Asn Phe Leu Gly Thr
BS a0 85
Leu Ser Met His Ala Ser Met Phe Val Ser Leu Leu Ile Leu Ser Trp
1¢0 105 110
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<212>DNA <213>Artifici al Sequence <220> <221>m sc feature <223>_ Novel
Sequence <400>52 catatccctc cgagtgtcca gcggc <210>53 <211>31 <212>D{\|A
<213>Artificial Sequence <220> <221>m sc feature 26 26 23 25 Page 42 1 MAY R0
2004 <223> Novel Sequence <400> 53 gcatggagag aaaatttatg tccttgcaac c
<210>54 <211>27 <212>DNA <213>Artifici al Sequence <220> <221>m sc feature

<223>l\|omelhlﬁeq§|esnceurs:4@9»54 m;aatgaa@.aggntmsczaﬁ:csaaas@a@at cc <210>55
11 120
Glu

Thr Thr

130

Glu
135

Ser Cys Tyr Lys Ile Phe Tyr Gly

140

His Leu Leu Lys

Phe Gln Phe Ala Leu Ile Ile

155

Asn
150

Lys Pro

145

Arg Arg Lys Cys Tyr Trp

160

Val val Ile Ile .Ile val

170

Thr Ser

175

CGly Leu Gly Pro

165

Val Tyr Tyr vVal

Ile Glu Ala Thr

180

Glu Gly Glu Glu Ser Leu Asn Gln Met

185

Cys Tyr Arg

150
Ile Gln
200

Ile Rla Ile

205

Glu Leu Gly Ala Met Ser Leu Thr Thr

195

Gly Gly

Ile Val

210

Phe Val Thr Ser Sexr Phe

220

Leu Leu

215

Phe Gly Phe Ser Tyr Tyr

Val Thr

225

Iie Thr Iie Glu

235

Ser His Leu Arg Lys Ser Met

230

Arg Lys

240

Thr Val vVal Ile Gln

255

His Leu Leu Ile

250

Ser Ser

245

Asp Lleu Tyr Lys Arg

Ile Val

260

Phe Leu Pre Ser Ile Phe Pro Ile Phe

270

Leu Leu Cys Tyr

265

Lys

Gln Asn Gln Gln Leu Leu Ile

280

val Asn

285

Leu His

275

Tyr Arg Asp Cys Tyr

Ile Thr

285 .

Ala Ala

300

Glu Thr Leu Leu Ser Ser Ser Thr

280

Lys Asn Cys Arg

Ile Phe Thr

315

Phe Thr Leu

3z2¢

Leu Leu Leu

110

Asp Pro Ile Asp Lys

305

Lys Lys

Thr
32%

Ala
330

Asn Leu Phe Lys Ser Asn Ser His Met Gln Ser Tyr Gly

335

Tyr

<210>
<211>
€212
<213>

27
1014
DNA
Homo sapiens

<400> 27

80

atgaatgagc
tttggezaatt
ggcattatce
aaaatgagac
ctgtatctga
tttggagatt
atcctecttce
tgectttteca

tcactggtag

cactagacta
gcactgatga
tccteogtggg
cttggaagag
ccagcctcee
tcatgtgtaa
tcacctgttt
ttcacaaaac

ctgtcattcc

tttagcaaat
aaacatccca
atttccagge
cagcaccatc
cttcectgatt
gtttatcecge
cagcatcttc
tcgatgtgca

gatgaccttc

gcttctgatt
ctcaagatgc
aatgcagtag
attatgctga
cactactatg
ttcagcrtcce
cgctactgtg
gttgtagcct

ttgatcacat

tccccgatta
actacctcce
tgatatccac
acctggcctg
ccagtggcga
atttcaacct
tgatcattca

gtgcrgtggt

caaccaacag
Page 27

tgcagctget
tgttatttat
ttacattttce
cacagatctg
aaactggatc
gtatagcage
cccaatgagce
gtggatcatt

gaccaacaga

120
180
240
300
360
320
480

540




<211>26 <212>DNA <213>Artifici al Sequence <220> <221>m sc feature <223>Novel
Sequence <400>55 31 27 gctgttgcca tgecgtccac ctgcac26 <210>56 <211>%64 MAY 2004
<212>DNA <213>Artifici al Sequence <220> <221>nisc feature <223> Novel
Sequence <400>56 ggacagttca aggtttgcct tagaac <210>57 <211>23 <212>DNA
<213>Artificial Sequence <220> <221>m sc feature <223>_ Novel Sequence
<400>57 ctttcgatac tgctcctatg ctc <210> 5B <211> 26

tcageccoctgte tcgacctcac cagttcggat gaactcaata ctattaagtg gtacaacctg 600

attttgactg
attatccaca
éggctaacca
agggtcatte
catgaagctt
ctatatgtgg

gtaagcggga

caactacttt
ctctgaccea
ttctgctact
ggatcgaatc
acatcgttte
tggtcagcga

accttgagca

ctgcectcecec
tggactgcas
cettgeattt
tcgecctgetet
tagaccatta
caactttcag

agcaaagaaa

ttggtgatag
actgacagct
tacgtatgtt
tcaatcagtt
gctgetctga
caggctgtct

attagttact

tgacactttg
gccttaagea
ttttaccett
gttccattga
acaccttigg
gctcaacagt

cdaacaacce

ctataccacg
gaaagcacga
ccatatcttg
gaatcagatc
tazacctgtta
gagatgcaaa

ttga

€60

720

780

B40

900

960

1014

<210>
<211>
<212>
<213>

28
337
PRT
Homo sapiens

<400> 28

Met Asn Glu Prao Leu Rla Phe

1 5

Ala Pro

15

Asp Tyr Leu Asn Ser Asp Asp

Ala Ala Ala Phe Thr Glu Ile Pro Leu

ao

Tyr Gly Asn Cys Asp Asn Lys

Met Pro Val Ile Ile Ile Phe leu Val Phe

45

His Tyr Leu Gly

35

Tyr
40

Gly

Ala Val Val Ile Ser Thr Ile Phe Met Pro

60

Pro Gly Asn

30

Tyx Lys Arg

Thr Leu Ala Thr Leu

75

Ile Ile Leu Asn

70

Lys Ser Ser Met Cys Asp

65
Thr Ile
90

Ser Leu Pro Phe Leu His Ala Ser

85

Leu Tyr Leu Tyr Tyr Gly

Glu Met

105

Ile Ile Phe

140

Asn Trp Phe Gly Asp Phe Cys Lys Fhe Arg Ser

110

Fhe I1le Phe Thr Phe

125

Phe Leu Ser

115

Ser Leu

120

His Asn Leu Tyr Ser Cys

Ile Phe Ile

i30

Val Met Ser Phe Ser

l14¢

Ile His Pro

135

Arg Tyr Cys Ile Cys

Ala Ala Ile

155

Val val Ile

160

Thr Ala

150

His Val Vval

145

Lys Arg Cys Cys Trp

val
165

Thr Thr

175

val Ala Ile Met Phe Ser Asn

170

Leu Pro Leu Ile Thr

Arg Thr Asn Arg Ser Ala Len Leu Thr Ser Serx Glu Leu

180

Asp
185

Asp
190

Cys

Ile Thr Thr Thr Fhe

205

Thr Ile Leun Rla

185

Leu
200

Asn Lys Trp Tyr Asn Cys

Ile Ile His Thr

28

Ile Val Thr

Thr Thr
Page

Leu Pro lLeu Val Leu Cys Tyr




26 23 Page 43 1 4 MAY 1004 <212> DNA <213> Artificial Sequence <220> <221>
m sc feature <223> Novel Sequence <400> 58 gtagtccact gaaagtccag tgf&ﬁ@
<210>59 <211>26 <212>DNA <213>Artifi ci al Sequence <220> <221>m sc fea Y 2004
<223>Novel Sequence <400>59 tttctgagca tggatccaac catctc <210>60 <211>25
<212>DNA <213>Artifici al Sequence <220> <221>m sc feature <223>Novel
Sequence2x400>60 ctgtctgata gggcagaggczt@ttc <210>61 <211>28 <212>DNA

Page 29

<213>Artjficial Sequence <22

fﬁ *hr is Gly EL 8{: Thr Asp Ser Cys Leu Lys Glmn Lys Rla Arg
225 230 235 240
Arg Leu Thr Ile Leu Leu Leu Leu Ala Phe Tyr Val Cys Phe Leu Fro

245 250 255
Phe His Ile Leu Arg Val Ile Arg Ile Glu Ser Arg Leu Leu Ser Ile
260 265 2790
Ser Cys Sexr Ile Glu Asn Gln Ile His Glu Ala Tyr Ile Val Ser RArg
275 280 285
Pro Leu Ala Ala Leu Asn Thr Phe Gly Asn Leu Leu Leu Tyr Val Val
280 295 300
Val Ser Asp Asn Phe Gln Gln Ala Val Cys Ser Thr Val Arg Cys Lys
305 alo 315 320
Val Ser Gly Asn Leu Glu Gln Ala Lys Lys Ile Ser Tyr Ser Asn Asn
325 330 335

Pro
<210> 29
<211> 983
<212> DNA
<213> Homo sapiens
<400> 2%
atggatccaa ccaccccgge ctggggaaca gaaagtacaa cagtgaatgg azatgaccaa 60
gcccttcotte tgeotttgtgg caaggagacc ctgatceocgg tottcocctgat ccttttcatt 120
gccctggtcg ggctggtagg aaacgggttt gtgoctctgge tcctgggcft ccgeatgogce 180
aggaacgcct tctoctgteta cgtectcage ctggeegggg ccgacttcct cttcoctcectge 240
ttccagatta tamattgcct ggtgtacctc agtaacttct tctgttccat ctccatcaat 200
ttccctaget tecttcaccac tgtgatgacc tgtgectacc ttgcaggoct gagcatgotg 360
agcaccgtca gcaccgagceg ctgcoctgtcc gtcctgigge ccatctggta tcgoctgccgce 420
cgcccocagac acctgtcage ggtecgtgtgt gtectgotet gggecectgtc cctactgetg 480
agcatcttgy aagggaagtt ctgtggctte ttatttagtg atggtgactc tggttggtgt 540
cagacatttg atttcatcac tgcagocgtgyg ctgatttrttt tattcatggt tctctgtggg 600
tccagtctgg ccctgotggt caggatccte tgiggetceca ggggtctgocc actgaccagg 660
ctgtacctga ccatcctgect cacagtgctg gtgttcctoe tctgoggect goccrttgge 720
attcagtggt tcctaatatt atggatctgg aaggattctg atgtcttatt ttgtcatatt 780
catccagttt cagttgtect gtcatctett aacagcagtg ccaaccccat catttacttc 894G
ttcgtggget cttttaggaa gcagtggogg ctgceageage cgatcetcaa getggotote S00
cagagggcte tgcaggacat tgctgaggtg gatcacagtg aaggatgctt ccgtcagggce 960
accccggaga tgtcgagaag cagtctggtyg tag 983




<221>m sc feature <223>Novel Sequence <400>61 ggaactcgta tagacccagc
gtcgctcc <210>62 <211>28 <212>DNA <213>Artifici al Sequence <220> <221TQH@&2W
feature <223>Novel Sequence <400>62 26 26 25 28 Page 44 1 4 MAY 2004 4
ggaggttgcg ccttagcgac agatgacc 28 <210>63 <211>22 <212>DNA
<213>Artificial Sequence <220> <221>m sc feature <223>Novel Sequence <400>63
ctgcacccggacacttgctc tg22 <210>64 <211>25 <212>DNA <213>Artifi ci al Sequence
<220> éﬁg;>ngc feature

<211> 330

<212> PRT
<213> Homo sapiens

<400> 30

Met Asp Pro Thr Thxr Pro Ala Trﬁ Gly Thr Glu Sexr Thr Thr Val Asn
1 5 10 15

Gly Asn Asp Gln Ala Leu leu Leu Leu Cys Gly Lys Glu Thr lLeu Ile
Pro Val Phe Leu Ile Leu Phe Ile Rla Leu Val Gly Leu Val Gly Asn
35 40 45

Gly Phe Val Leu Trp Leu Leu Gly Phe Arg Met Arg Arg Asn Ala Phe
50 55 €0

Ser Val Tyr Val Leu Ser Leu ala Gly Ala Asp Phe Leu Phe Leu Cys
65 70 75 B0

Phe Gln Ile Ile Asn Cys Leu Val Tyr Leu Ser Asn Phe Phe Cys Ser
Ile Ser Ile Asn Phe Pro Ser Phe Phe Thr Thr Val Met Thr Cys Ala
100 105 110

Tyr Leu Ala Gly Leu Ser Met Leu Ser Thr Val Ser Thr Glu Arg Cys
11% 120 125

Leu Ser Val Leu Trp Pro Ile Trp Tyr Arg Cys Arg Arg Pro Arg His
130 135 1490

Leu Ser Ala Val) Val Cys Val Leu Leu Trp Ala Leu Ser Leu Leu Leu
145 150 i55 160

Ser Ile Leu Glu Gly Lys Phe Cys Gly Phe Leu Fhe Ser Asp Gly Asp
165 170 175

Ser Gly Trp Cys Gln Thr Phe Asp Phe Ile Thr Ala ARla Trp Leu Ile
180 185 190

Phe Leu Phe Met Val Leu Cys Gly Ser Ser Leu Ala Leu Leu Val Arg
185 200 205

Ile Leu Cys Gly Ser Arg Gly leu Pro Leu Thr Arg Leu Tyr Leu Thr
210 215 220

Ile Leu Leu Thr Val Leu Val Phe Leu Leu Cys Gly Leu Pro Phe Gly
225 230 235 240

Ile Gln Trp Phe Leu Ile Leu Trp Ile Trp Lys Asp Ser Asp Val Leu
245 250 255

Phe Cys His Ile His Pro Val Ser Val Val Leu Ser Ser Leu Asn Ser
260 265 270

Ser Ala Asn Pro Ile Ile Tyr Phe Phe Val Gly Ser Phe Arg lLys Gin
275 280 285

Trp Arg Leu Gln Gln Pro Ile Leu Lys Leu Ala Leu Gln Arg Ala Leu
2580 28% 300
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<223>Novel Sequence <400>64 gtctgcttgttcagtgccac tcaac25 <210>65 <211>26
<212>DNA <213>Artifi ci al Sequence <220> <221>m sc feature <223>Novel
Sequence <400>65 tatctgcaat tctattctag ctcctg <210>66 <211>26 <212>DINMAY 7004
<213>Artificial Sequence <220> <221>m sc feature <223>Novel Sequence <400>66
tgtccctaat aaagtcacat gaatgc <210> 67 <211> 23 <212> DNA <213> Artifici al
Sequence 26 26 <220> Page 45 1 4 MAY 2904 <221> m sc feature <223> Novel
Sequefjgk *£A00% 67 ‘ﬁdaﬁ%dﬁﬁc’t‘saﬁega%}f’g%qccyéa@e Arg Gln Gly

320

Thr Pre Glu Met Ser Arg Ser Ser Leu Val

325 330
<210> 31
<Z211> 109582
<212> DHNA
<213> Homo sapiens
<400> 31
atgggccccg gegaggeget gectggegggt ctocctggtga tggtactggo cgtggegetg 60
ctatccaacg cactggtget getttgttge gecctacageg ctgageteceg cactcgagee 120
tcaggcgtcc tcctggtgaa tcoctgtegctg ggccacctge tgoctggogge gotggacatg 180
cecttcacge tgotcggtgt gatgeogeggg cggacaccgt cggocgeoccgg cgcatgecaa 240
gtcattggct tcctggacac ctteectggeg tcocaacgegg cgetgagegt ggeggogotg 300
agcgcagace agtggoctggo agtgggcttc ccactgocgot acgocggacg cctgogaccg 360
cgetatgeocg goctgetget gggotgtgeoc tggggacagt cgectggoctt ctcaggeget 420
gcacttggct gctegtgget tggctacage ageogecttcg cgtectgitc gotgogectg 480
ccgeoccgage ctgagcgtec gogettegea gecttcaccg ccacgetcea tgeegtggge 540
ttcgtgetge cgotggeggt gotctgecte acctcgeoteoc aggtgoacecg ggtggcacge 600
agccactgec agcgecatggse caccgtcace atgaaggoge tcgogotgot cgecgacctg 660
ctaccccagtg tgoggcagcg ctgeoctcatc cagoageaago ggegococgocca CLgogoeace 720
aggaagattg gcattgctat tgcgacctte ctcatctget ttgocccecgta tgtcatgacce 780
aggctggcgg agctcgtgece cttegtcacc grtgaacgccc agtggggcat cctcagcaag 840
tgcctgacct acagcaagge ggtggecgac cegttcacgt actetctget ccgooggeeg 200
Ltccgocaag teoctggecgg catggtgeac cggetgoctga agagaeaccco gogoocagcea 960
tccaccecatg acagotctct ggatgtggoe ggocatggtgc accagetget gaagagaacce 1020
ccgcgococcag cgtccaccca caacggctct gtggacacag agaatgatic ctgcocctgeag 1080
cagacacact ga 1082
<210>- 32
<211> 363
<212> PRT
<213> Homo sapiens
<400> 32

Met Gly Pro
1

Ala Val Ala

Gly Glu Ala Leu Leu Ala Gly Leu Leu Val Met Val lLeu

5

10

15

Leu Leu Ser Asn Ala Leu Val Leu Leu Cys Cys Rla Tyr

20

23

30
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<210>68 <211>24 <212>DNA <213>Artifici al Sequence <220> <221>m sc feature
<223>Novel sequence <400>68 tatttcaagg gttgtttgag taac <210>69 <211>27
<212>DNA <213>Artifici al Sequence <220> <221>m sc feature <223>Novel 14 MAY 2004
Sequence <400>69 ggcaccagtg gaggttttct gagcatg <210>70 <211>27 <212>DNA
<213>Artificial Sequence <220> <221>m sc feature <223>_ Novel Sequence
<400>76r Algadiggeagrteatagyct gla eeatbtl G2 K240 2l va2dd>2a <212>DNA
<213>Artifici®al Sequence <220% 45

Ser Leu Gly His Leu Leu Leu Ala Ala Leu Asp Met Pro Phe Thr Leu
50 55 60

Lev Gly WVal Met Arg Gly Arg Thr Pro Ser Ala Pro Gly Ala Cys Gln
65 70 15 a0

Val Ile Gly Phe Leu Asp Thr Phe Leu Ala Ser Asn ARla Ala Leu Ser
85 @0 95

Val Rla Ala Leu Ser BRla Asp Gln Trp Leu Ala Val Gly Phe Pro Leu
100 105 . 110

Arg Tyr Ala Gly Arg Leu Arg Prc Arg Tyr Ala Gly Leu lLeu Leu Gly
115 120 125

Cys Ala Trp Gly Gln Ser Leu Bla Phe Ser Gly Ala Ala leu Gly Cys
130 135 140

Ser Trp Leu Gly Tyr Ser Ser ARla Fhe Ala Ser Cys Ser Leu Arg Leu
145 150 155 160

- Pro Pro Glu Pro Giu Arg Pro Arg Phe Ala Ala Phe Thr Ala Thr Leu
165 170 175

His Ala Val Gly Phe Val Leu Pro leu Ala Val Len Cys Len Thr Ser
180 185 150

Leu Gln Val His Arg Val Ala Arg Ser His Cys Gln Arg Met Asp Thr
195 200 205

Val Thr Met Lys Rla Leu Ala Leu Leu Ala Asp Leu His Pro Ser Val
210 215 220

Arg Gln Arg Cys Leu Ile Gln Gln Lys Arg Rrg Arg His Arg Rla Thr
225 230 235 240

Arg Lys Ile Gly Ile Rla Ile Rla Thr Phe Leu Ile Cys Phe Rla Pro
245 : 250 255

Tyr Val Met Thr Arg Leu Rla Glu Leu Val Pro Phe Val Thr Val Asn
260 265 270

Ala Gln Trp Gly Ile Leu Ser Lys Cys Leu Thr Tyr Ser Lys ARla Val
275 280 285

ARla Asp Pro Phe Thr Tyr Ser Leu Leu Arg Arg Pro Phe Arg Gln Val
290 295 ago

Leu Ala Gly Met Val His Arg Leu Leu Lys Arg Thr Pro Arg Pro Ala
308 310 315 320

Ser Thr His Asp Ser Ser Leu Asp Val Ala Gly Met Val His Gln Leu
325 330 335

Leu Lys Arg Thr Pro Arg Pro Ala Ser Thr His Asn Gly Ser Val Asp
340 345 350

Thr Gilu Asn Asp Ser Cys Leu Gln Gln Thr His
355 360

<210> 33
<211i> 1125




<221>m sc: feature <223>Novel Sequence <400>71 cctggcgagc cgctagcgcc atg 23
24 27 27 23 <210> 72 Page 46 14 NMAY 2804 <211>23 <212>DNA

<213>Artifici al Sequence <220> <221>ni 5¢c feature <223>Novel Sequence T<4¥a% 8
at gagccct g ccaggccctc agt <210>73 <211>27 <212>DNA <213>Artifi ci al Sequence
<220> <221>m st feature <223>Novel Sequence <400>73 ctgcgatgcc cacact caat
acttctgr=21fr74 <211>27 <212>DNA <213>Arti fici al Sequence <220>

<213> Homo

sapiens

ziggzcaigc tcaatacttc tgcctctcca cccacattct tctgggccaa tgectcegga 60
ggcagtgtge tgagtgctga tgatgctccg atgeoctgtca aattcctage cctgaggote 120
atggttgecce tggeoctatgg gottgtgggg gccettggct tgctgggaaa tttggoggtg 180
ctgtgggtac tgagtaactg tgcccggaga gocccctggoe caccttcaga cacc&tcgtc 240
ttcaacctgg ctctggogga cctgggactg gcactcactc tocccttttg ggcagocgag 300
tcggeactgg actttcactg gececttcgga ggtgecctoct gecaagatggt tctgacggec 3860
actgtcocctca acgtctatgc cagcatcttc ctcatcacag cgctgagecgt tgeotcgctac 42p
tgggtogtgg ccatggetge ggggccagge acccaccict cactettctg ggoccgaata 480
gccaccctgg cagtgtggge ggcggotgeco ctggtgacgg tgcccacage tgtcettoggg 540
gtggagggtg aggtotgtgg tgtgcgoctt tgectgetge gtttccccag caggtactgg 600
ctgggggeet accagetgca gagggtggtyg ctggotttca tggtgcocctt gggegtcatce 660
accaccagcect acctgoctget getggoctte cigecagegge ggcaacggeg gcggtaggac 720
agcagggtcg tggeccgotc tgtcegeate ctggtggott ccttottoct ctgotggttt 7BO
cccaaccatg tggtcactet ctaogggtgte ctggtgaagt ttgacctggt gocctggasac 840
agtactttct atactatcca gacgtatgtc ttccctétca ctacttgctt gocacacageo 9500
aatagctgce tcaacccigt goctgtactgt ctcctgaggc gggagccecyg gcaggetetg 960
gcaggcacct tcagggatct gecggtcgagg ctgtggecce agggcggagg ctgggtgeaa 1020
caggtggccc taaagcaggt aggcaggcogg tgggtogeaa geaacccccg ggegagocogc 1080
ccttctacee tgctcaccaa cctggacaga gggacacceyg ggtga 1125
<210> 34
<211> 374
<212> PRT
<213> Homo sapiens
<400> 34
Met Prc Thr Leu Asn Thr Ser Ala Ser Pro Pro Thr Phe Phe Trp RAla
1 5 10 15
Asn Ala Ser Gly Gly Ser Val Leu Ser ARla Asp Asp Ala Fro Met Fro
20 25 30
Val Lys Phe Leu Ala Leu Arg Leu Met Val Ala Leu Ala Tyr Gly Leu
35 40 45
Val Gly Ala Ile Gly Leu Leu Gly Asn Leu Ala Val Leu Trp Val Leu
50 55 60
Ser Asn Cys Ala Arg Arg ARla Pro Gly Pro Pro Ser Asp Thr Phe Val
65 70 75 80
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<221>m sc feature <223>Novel Sequence <400>74 aaggatccta cacttggtgg atctcag
23 27 27 <210> 75 <211> 22 <212> DNA <213> Artificial Sequence <400> 75
gct ggagcat tcactaggcg ag22 <210>76 <211>24 <212>DNA <213>Artificial 14 MAY 2004
Sequence <220> <221>m sc feature <223>Novel Sequence <400>76 agat cct ggt
tcttggtgac aatg 24 <210> 77 Page 47 1 4 NAY 2004 <211>24 <212>DNA

<213>Atet hdd chalhSequence »<@20Q% Giy Leu Rla Leu Thr Leu Pro Phe
85 90 es

Trp Rla ARla Glu Ser Ala leu Asp Phe His Trp Pro Phe Gly Gly Ala
100 105 110

Leu Cys Lys Met Val Leu Thr Ala Thr Val Leu Asn Val Tyr Ala Ser
115 120 125

Ile Phe Leu Ile Thr Ala Leu Ser Val Ala Arg Tyr Trp Val Val Ala
130 135 140

Met Ala Ala Gly Pro Gly Thr His Leu Ser Leu Phe Trp Ala Arg Ile
145 150 155 160

Ala Thr Leu Ala Val Trp Ala Ala Ala Ala Leu Val Thr Val Pro Thr
165 170 175

Ala Val Phe Gly Val Glu Gly Glu Val Cys Gly Val Arg Leu Cys Leu
180 185 180

leu Arg Phe Pro Ser Arg Tyr Trp Leu Gly Ala Tyr Gln Leu Gln Arg
185 200 205

Val Val Leu Ala Phe Met Val Pro Leu Gly Val Ile Thr Thr Ser Tyr
210 215 220

Leu Leu Leu Leu Ala Phe Leu Gln Arg Arg Gln Arg Arg Arg Gln Asp
225 230 235 240

Ser Arg Val Val Ala Arg Ser Val Arg Ile Leu Val Ala Ser Phe Phe
245 250 255

Leu Cys Trp Phe Pro Asn His Vel Val Thr Leu Trp Gly Val Leu Val
260 265 270

Lys Phe Asp Leu Val Pro Trp Asn Ser Thr Phe Tyxr Thr Ile Gln Thr
275 280 285

Tyr Val Phe Pro Val Thr Thr Cys Leu Ala His Ser Asn Ser Cys Leu
290 295 apo

Asn Pro Val Leu Tyr Cys Leu Lleu Arg Arg Glu Pro Arg Gln Ala Leu
365 310 315 320

Ala Gly Thr Phe Arg Asp Leu Arg Ser Arg Leu Trp Pro Gln Gly Gly
325 33 335

O

Gly Trp Val Gln Gln Val Ala leu Lys Gln Val Gly Arg Arg Trp Val
340 345 350

Ala Ser Asn Fro Arg Glu Ser Arg Pro Ser Thr Leu Leu Thr Asn Leu
355 360 365

Asp Arg Gly Thr Pro Gly
370

<210>» 35

<211> 1092

<212> DNA

<213> Homo sapiens

<400> 35
atgaatcgge accatctgeca ggatcacttt ctggasatag acaagaagaa ctgctgtgtyg 60
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<221>m sc feature <223>Novel Sequence <400>77 agccatccct gccaggaagc atgg
<210>78 <211>27 <212>DNA <213>Artifici al Sequence <220> <221>m sc featur
<223>Novel Sequence <400>78 ccagactgtg gactcaagaa ctctagg <210>79 <iflle§{82004
<212>DNA <213>Artifi ci al Sequence <220> <221>m sc feature <223>Novel

Sequence <400>79 agtccacgaa caatgaatcc atttcatg <210>80 <211>25 <212>DNA
<213>AFt PP al SEFRIE AT &2 TR OS5I <2 2SR 9 ctdpenttare sx228=Npvel 128equence <400>80

at cat gt,ct.2-9RCL LAt G0t 99L&C, 591078 L 7210230 s41 22 .

180
tccagcecgga ttttcetgtt caacctggeca gtggctgact ttctactgat catctgcootg 240
ccecticctga tggacaacta tgtgaggegt tgggactgga agtttgggga catcoccrtgco 300
cggctgatgc tcttcatgtt ggctatgeac cgccagggca gocatcatctt cctcacggtg 360
gtggcggtag acaggtattt ccgggtggtc catccccacc acgccctgaa caagatctec 420
aatcggacag cagccatcat ctcttgectt ctgtggggca tcactattgg cctgacagtc 480
cacctecetga agaagaagat gccgatecag aatggeggtg caaatttgtg cagcagettce 540
agcatctgec ataccttceca gtggcacgaa gccatgttee tcectggagtt cttectgoce 600
ctgygcatca tcctgttectg ctcageccaga attatctgga goctgeggoa gagacaasztg 660
gaccggeatg ccaagatcaa gagagccatc accttcatca tggtggtgge catcgtettt 720
gtcatctget tccttecccag cgtggttgtg cggatccgca tcottetggot cctgcacact 780
tcgggcacge agaattgtga agtgtaccge tcggtggace tggogttctt tatcactcte 840
agcttcacct acatgaacag catgcectyggac cccgtggtgt actacttctc cagcccatce 300
tttccecaact tcttctecac tttgatcaac cgoctgoctee agaggaagat éacaggtgag 860
¢cagatsata accgcagcac gagcgtcgag ctcacagggg accccaacaa aaccagaggce 1020
gctccagagg cgttaatgge caactccggt gagccatgga gcocccctcetta totgggecca 1080
acctctcett aa 1092
<210> 36
<211> 363
<212> PRT
<213> Hemo sapiens
<q00> 36
Met Asn Arg His His Leu Gln Asp His Phe Leu Glu Ile Asp Lys Lys
1 5 ip 15
Asn Cys Cys Val Phe Arg Asp Asp Phe Ile Val lys Val leu Pro Pro

20 25 30
Val Leu Gly Leu Glu Phe Ile Phe Gly Leu leu Gly Asn Gly Leu Ala
a5 40 45
Leu Trp Ile Phe Cys Phe His Leu Lys Ser Trp Lys Ser Ser Arg Ile
50 55 &0
Phe Leu Phe Asn Leu Ala Val Ala Asp Phe Leu Leu Ile Ile Cys Leu
65 70 75 80
Pro Phe Leu Met Asp Asn Tyr Val Arg Arg Trp Asp Trp Lys Phe Gly
85 " 80 95
Asp Ile Pro Cys Arg leu Met lLeu Phe Met Leu Ala Met Asn Arg Gln
100 105 110
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<213>Artificial Sequence <220> <221>m sc feature <223>Novel Sequence 24 27
28 25 Page 48 1 4 MAY 2004 <400> 81 ggggaggtga agcaaaggtg gtcctcctgg
<210>82 <211>30 <212>DNA <213>Artifici al Sequence <220> <221>m sc f edtuMaY 2004
<223>Novel Sequence <400>82 ccaggagaac cacctttgct ttccctcccc <210> 83

<211> 1356 <212> DNA <213> Noma sapi ens 30 30 <400> 83 at ggagt cct
cacccateeer ccagiearwalggyuaagilcvil ecacit hgggrgagggteeed 60 caaaccccag

gt ccctctac tlgécagt ggg gt cccdtfagg t ggggcet acg?ygat gttgect 120 tcggaatctg
tggccelLht) Ghit CALORIL LS gt 9gagt, Laaci OGOk 99cs g9caal 180 gccgetgtga
t ggccgt gatocgccaagacg cchgecctcc gaaaat hbgt cttcgtcttc 240 cacctctgece

t ggt ggacct gctggctgcc ctgaccctca' tgeccetgge catgectctcec 300 agctctgecc
Ottt O aa° CcRTet it MHbYUet 58 C0t SEegCC LLREPYGIEY 360
Leu

Leu Lys Lys Gln Gly Gly RAla
165 170

His Ile Asn Asn leu

175

Lys Met Pro

Thr
185

Ile Phe Gln Glu

150

Phe His His Ala

180

Cys Ser Ser Ser Cys Trp Met

Phe Glu Phe Fhe Ile Ile Leu Phe Ser

205

Pro Leun

200

Leu Leu

185

Leu Gly Cys

Ala Ile Ile Glin Gln Met His Ala

220

Leu
213

Arg Ser

210

Trp Rrg hrg Asp Arxg

Ile Ile Val

235

Rla Ile Val Rla Ile Val

230

Thr Phe Met Phe

240

Lys
225

Lys Arg

Val Tle val val

250

Ile Phe

255

Phe Leu Pro Ser Val Ile

245

Cys Arg Arg Trp

Thr Gln Asn Glu Val Ser Val

265

Thr
260

Leu Leu His Ser Gly Cys Tyzr AIrg

270

Ile Phe Thr Met Ser Met

285

Ala Ser Asn

275

Phe Phe Thr Leu

280

Asp Leu Tyr

-

Phe Ser Phe Pro Asn Phe

300

Leu Asp Val val Ser Ser Pro

250

Pro Tyr Ty

285
Thr Glu
320

Fhe Gin Met

305

Thr Ile Asn Leu

310

Ser Leu Arg Cys Arg Gly

315

Lys

Glu
330

Thr Val Thr Pro Asn

335

Pro Asp Asn Asn Arg Ser Ser Leu Gly Asp

325

Glu Leu Met Ala Asn Ser Glu

345

Llys Thx Gly Ala Pro Ala

340

Gly
350

Arg

Pro Thr Ser Pro

360

Pro Ser Leu

355

Trp Ser Tyr Gly

<210>
<211>
<212>
213>

37

1044
DNA
Homo sapiens

<400> 37

atgggggatg

ctcatcagea
gacctcaggg
gcagccacac

cgacaggagc

ctcctecaca

agctggcacc
agacaccctg
tgcccagete
tggctgtcag
cccactacct

tgetcatecte

ttgcectgtg
catgececaa
catgctgtac
ccccectgetyg
gcteccgget

ctccagcage

ggcactacag
gcagccagca
tggctittce
ctggtgacca
aacatcctge

ctgggtgget

cttggecoggc
acacttcctt
ttccetcaag
tcctgecggaa

tctcagacct

gggagctggg
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cctgatceag
gggcctaggy
cctgetgget
ccaacggctyg
ggcctacatt

ccgcatggec

60

120

180

240

300

360




ctgagcgtgt gctttgtcag cctggccatc ctctcggtgt cagccatcaa tgtggagcgc 420
tactattacg tagtccaccc catgcgctac gaggtgcgca tgacgctggg gctggtggcec 48704M
tctgtgctgg tgggtgtgtg ggtgaaggcc ttggccatgg cttctgtgec agtgttggga 540 AY 2004
. agggtctcct gggaggaagg agctcccagt gtccccccag gctgttcact ccagtggagc 600
cacagtgcct actgccagct ttttgtggtg gtctttgectg tecctttactt tctgttgeccc 660
ctgctcctca tacttgtggt ctactgcagc atgttccgag tggccctcgt ggctgccatg ?20
cagcacgyerracye ttgticaoc gIuygatR§atr catcaeerc egfgesranc getccegac at ct4®t cagc 7?80
B0CCOCILER (£ OALIONCAG L CRULSGHGON DRCEACCAYR LEARELEAGR, COOBACT! I ! 840
gggggaggga aagcaaaggt ggtictcctg gctgtggggg gacagttcct gctctgttgg 900
t t gcccicacdtobed Gtidecoda cwtedtad Gt tregeeetgagptegrectcagsceatet t caf®ct ggg 960

caggt ggaga 9t atgatcac ctggattage tactitiac actt cceidtcttec 1020
t at ggat St CCC? %aacgggqﬁccgggcgt %%égagg‘gat%agc%cc agggc%“té‘éac gsgg[at% tggtt% ®ct gc%ot cttc 1080
aagccagct ot agat gaggat gut gagyet gecwitalge egyortagygettetacc t gagffagaac 1140
ttcctgcagt tccttca actggetot cctictga cct t.,c _ccgagcccta 1200
cccac gc(? E%Cé: *5gc éé@ta?gg%t gté é?tgg Gt gacttt g‘bag%gcf: %acgg%té%:‘:ctﬁg gat gzgjct gag 1260

Page 4QgdrddabfA¥a@Qégagacctaicgatagiducnt ggacgeagcadotasaccagdgaca tcatcatgtc
agacagctac 1320 ctccqgtcc ccgcctcacc ¢ ctggag tcatga 13 <210> 84
<211>gg£§iccc2'ﬁi§arlf Eff%%tﬂﬁfﬁoacég%%%c sg%g&fgg%ggﬁ\%ggt%u S%?] Ser Pro Ile
Pro AucSefgaSerofloytAstabpacSercathrtghauctobgdstd) cdti@opc Argoal Pro A n Thr

Pro Gy Pro Ser Thr Ala Ser y Val Pro 0.25 3 Val Leu Arg Asp
val Al%tg§earg‘:@ ﬁcﬁgetlga‘i?ﬁlacﬁaatg% uc%ﬁgcﬁ’??eccagguﬁf)c ﬁgacgé#aﬁeu %eoyu Leu Asp Leo
Thr Al@agMalced actdopadisprAdm@cAlsagtVadoshlet acBOcchte GersAbmaVal 199% Al a Lys Thr
Pro Ala Leu -AZQt‘!;Q'S The Val Phe Val Phe 65 70 75 80

caggccatct catttc ctag 1044

<210> 38

<211> 347

<212> PRT

<213> Homo sapiens
<400> 38

Met Gly Asp Glu Leu Ala Pro Cys Fro Vai Gly Thr Thr Ala Trp Pro
1 5 16 15

Bla Leu Ile Gln Leu Ile Ser Lys Thr Pro Cys Met Pro Gln Ala Ala
Ser Asn Thr Ser Leu Gly leu Gly Asp leu Arg Val Pro Ser Ser Met
35 a0 45

Leu Tyr Trp Leu Phe Leu Pro Ser Ser Leu Leu Ala Ala Ala Thr Leu
50 55 60

Ala Val Ser Pro Leu Leu Leu Val Thr Ile Leu Arg Asn Gln Arg Leu
65 70 75 g0

Arg Glm Glu Pro His Tyr Leu Lew Pro Rla Asn Ile Leu Leu Ser Asp
leu Ala Tyr Ile Leu Leu His Met lLeu Ile Ser Ser Ser Ser Leu Gly
100 105 110

Gly Trp Glu Leu Gly Arg Met Ala Cys Gly Ile Leu Thr Asp Ala Val
115 120 125 -

Phe Ala Ala Cys Thr Ser Thr Ile Leu Ser Phe Thr Ala Ile Val Leu
130 135 140

His Thr Tyr Leu Ala Val Ile His Pro Leu Arg Tyr Leu Sexr Phe Met
145 150 155 160

Ser His Gly Ala Ala Trp Lys Ala Val Ala Leu Ile Trp leu Val Ala
165 170 175
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H's Leu Cys Leu Val Asp Leu Leu Ala Ala Leu Thr Leu Met Pro Leu 85 90 95
Ala Met Leu Ser Ser Ser Al a-Leu The Asp H's Ala Leu The Ay Gu 100 105
110 Val Ala Cys Arg Leu Tyr Leu The Leu Ser Val Cys The Val Ser Leul 41MA& 2004
120 125 Ala Ile Leu Ser Val Ser Ala Ile Asn Val Qu Arg Tyr Tyr Tyr Val
130 135 140 Val H's Pro Met Arg Tyr Qu Val Arg Met Thr Leu Ay Leu Val Al a
145 150 155 160 Ser Val Leu Val Gy Val Trp Val Lys Ala Leu Ala Met Al a Ser
Val 185 AAF0rne 7S5 oPrg Real Ldweglddr Aelg syalbySere Fipr&@ alddu Gy Ala Pro Ser
Val Pro 180 18%°190 Pro Ay OJ% Ser Leu G n #tp Ser His Ser Ala Tyr Cys
G n LeunRRke 611900200 205 Make Vb Yad rdhe:Aba Val wbedrJyr The Leu Leu Pro
Leu Leu Leu 1|9|5e 210 215 22@0d.eu Val Val Tws Cys Ser Met Phe Arg Val Ala
Arg Varl aG Vet &25 239 2§ % % g rg Leu Pro Thr Trp Met
hi 1 1 h 1

G u Thr Fine & CAF *H4% 25 gr i U Ser Ser Arg Ser Thr
Met VaI Thr Ser Ser Gly AI a Pro 260 265 270 G n Thr Thr Pro H's Arg Thr
Phe Glg°@vy V@lweﬁy@egg% BypsTVaPlavkfe IPnge 85T 44 FMATIR004 275 280 285 Leu
Leu Al'd&"Val Ay dy n Phe Leu Leu s Trp Lei.) P e’ Tyr Phe 290 295 300
Ser PhegHiis tyewridiyciuViala AlsatheseSery Alarfd n1yPsm Bherger Thr Ay 305 310
315 320 G n Val d#3Ser Val Val TR Trp Ile Ay ¥F Phe Cys Phe Thr Ser

Ser Arg Ala Arg Gly Thr Leu lLeu Ile His Ser Val Leu Ile Thr Leu

260 2865 270
Tyr Val Ser Thr Gly Val Val Phe Ser Leu Asp Met Val Leu Thr Arg
275 280 285
Tyr His His lle Asp Ser Gly Thr His Thr Trp Leu Leu Ala ARla Asn
290 295 00

Ser Glu Vzl lLeu Met Me£ Leu Pro Arg Ala Met Leu Pro Tyr Leu Tyr

305 310 315 320

Leu Leu Arg Tyr Arg Gin Leu Leu Gly Met Val ARrg Gly His Leu Pro

325 330 i35
Ser Arg Arg His Gln Ala Ile Phe Thr Ile Ser
340 345

<210> 139

<211> 1023

<212> DNA

<213> Homo sapiens

<400> 39

atgaatccat ttcatgcatc ttgttggaac acctctgeecg aacttttaaa caaatcctgg 60

aatazagagt ttgecttatca aactgccagt gtggtagata cagtcatcct cccttcocatg 120

attgggatta tctgttcaac agggctggtt ggcaacatcce tcattgtatt cactataata 180

agatccagga aaaaaacagt ccctgacatc tatatctgca acctggeotgt ggectgatttg 240

gtccacatag ttggaatgcc ttttcttatt cacceatggg cccgaggggg agagtggglrg 300

tttgggggygc chtetcetgcac catcatcaca tccctggata cttgtaacca atttgectgt Jel

agtgccatca tgactgtaat gagtgtggac aggtactitg ccctegtcca accatttega 420

ctgacacgtt ggagaacaag gtacaagacc atccggatca atttgggecct ttaggcaget 480

tcctttatcc tggcattgec tgtctgggtc tacicgaagyg Lcatcasaatt taaagacggt 540

gttgagagtt gtgetttrga tttgacatcc cctgacgatg tactctggita tacactttat 600

ttgacgataa caactttttt tttcectcecta coccttgattit tggtgtgecta tattttaatt 660

ttatgectata cttgggagat gtatcaacag aataaggatyg ccagatgetg caatcccagt 720

gtaccaaaac agagagtgat gaagttgaca aagatggtgc tggtgctggt ggtagtcttt 180
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325 330 335 Asn Pro Phe Phe Tyr Ay Cys Leu Asn Arg Gn lle Arg Gy G u Leu
340 345 350 Ser Lys G n Phe Val Cys Phe Phe Lys Pro Ala Pro AQu Gu Qu Leu
355 360 365 Arg Leu Pro Ser Arg Gu Ay Ser Ile Glu Gu Asn Phe Leu 1d MAPHS4
370 375 380 Leu dn @y Thr Ay Cys Pro Ser Gu Ser Trp Val Ser Arc Pro Leu
385 390 395 400 Pro Ser Pro Lys Gn QQu Pro Pro Ala Val Asp Phe Arg Ile Pro
Gy 405 410 415 Anlle Ala AQu GQu Thr Ser Qu Phe Leu Qu Gn Gn Leu
Thr SettccyR@ty 25430 tASFa1dteata] exaibst BepctAs3a8ersiFyrddceu AFY. Pro Ala Al a
Ser Pr 4 4 > <211> <212> DNA
Z213s T e B B g anees casacete et iR tatc Bs 210> 86
<211> $BaaccPut) st PNfeceR k3r9ddoms s@pitans akBE:st86 sgargratgat g%t ggtctttg

cectt CCJaQa(?B%g?}}Qa%t?az;aa <g%;'51'3%C;ag4gata§q%a’ga>a%t§ga1§t>catp tsaP&Z%ns <400> 87

tag i023
<210> 40
<211> 340
<212> PRT

<213> Homo sapiens
<400> 40

Met Asn Pro Phe His Ala Ser Cys Trp Asn Thr Ser Ala Glu Leu Leu
1 5 10 15

Asn lLys Ser Trp Asn Lys Glu Phe Ala Tyr Gln Thr Ala Ser Val Val
Asp Thr Val Ile Leu Pro Ser Met Ile Gly Ile Ile Cys Ser Thr Gly
35 40 45

Leu Val Gly Asn Ile Leu Ile Val Phe Thr Ile Ile Arg Ser Arg Lys
S0 55 60

Lys Thr Val Pro Asp Ile Tyr Ile Cys Asn Leu Ala Val Ala Asp Leu
€65 70 75 BD

Val His Ile Val Gly Met Pro Phe Leu Ile His Gln Trp Rla Arg Gly
Gly Glu Trp Val Phe Gly Gly Pro Leu Cys Thr Ile Ile Thr Ser Leu
100 105 110

Asp Thr Cys Asn Gln Phe Ala Cys Ser Ala Ile Met Thr Val Met Ser
115 120 125

Val Asp Arg Tyr Phe Ala Leu Val Gln Pro Phe Arg Leu Thr Arg Trp
130 +135 140

Arg Thr Arg Tyr Lys Thr Ile Arg Ile Asn Leu Gly Leu Trp Ala Ala
145 150 155 160

Ser Phe Ile Leu Ala Leu Pro Val Trp Val Tyr Ser Lys Val Ile Lys
165 170 175

Phe Lys Asp Gly Val Glu Ser Cys Ala Phe Asp Leu Thr Ser Pro Asp
180 185 190

Asp Val Leu Trp Tyr Thr Leu Tyr leu Thr Ile Thr Thr Phe Phe FPhe
185 200 205

Pro Leu Pro Leu Ile leu Val Cys Tyr Ile Leu Ile Leu Cys Tyr Thr
210 215 220

Trp Glu Met Tyr Gln Gln Asn Lys Asp Ala kRrg Cys Cys Asn Pro Ser
225 230 235 240

Val Pro Lys Gln Arg Val Met Lys Leu Thr Lys Met Val Leu Val Leu
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at ggagagaa aatttatgtc cttgcaacca tccatctccg tatcagaaat ggaaccaaat 60
ggcaccttca gcaataacaa cagcaggaac tgcacaattg aaaacttcaa gagagaattt 120
ttcccaattg tatatctgat aatatttttc tggggagtct tgggaaatgg gttgtccata 1804 MMJE04
51 1 4 MAY 2004 tatgttttcc tgcagcctta taagaagtcc acatctgtga acgttttcat
gctaaatctg 240 gccatttcag atctcctgtt cataagcacg cttcccttca gggctgacta
ttatcttaga 300 gg&tsccaatt ggat at tsgg agacct ggcc zbgcagcatta tgtcttattc
cttgt t aacat gtaca gcagtattta tttcctgacc gtgctgagtg ttgtacgttt
cct gg%gt‘%ld%%g Eﬁfléa‘ged’cg‘%‘ g%acg%@é; foc?wggé‘ct 5?%%%@ Gg“ggﬁ'f cagga gt gcct ggat
cctctgtg g 480 atcatatgga tccttatcat ggcttcctca ataatgctcc tggacagtgg
ctt agad g“g“g?gg Cladeggeagty E’ffgaé‘}a‘t et &%ﬂeaga dehGhalfet ct at a aaatt get aa
gct gcagacc at gaactata %gccttggt ggt g G%tgc ctgctgccat ttttcacact
cagcatret gleu 6RO 1lkatvet ot ga twaklLgggted eégiiaaaa rgd ggaggt cc cagaat cggg
gct gcggot’®" 720 tctcaca@Pa aggcaaagac édtcatcatc atcaccttga tcatcttctt
cttgt gbl trG. 780 1.6t QCCHLALG, AGASACLHAL, JAGCOLLEAC ol gacgacat ggaaagt ggg
tttatgomaa 840 gacagzetgc ataaagctttisggttatcaca ctggecttgg cagcagccaa
tgcctggt%p 900 laatcctct%g tctattactt t ctggg ag aattttaagg acagactaaa
gt ct gcact'é? JéB MagRiaHygte %\J‘[”c{:%?céﬁaﬁs“gg%ta 0ataT8agtyt gttt tccctgttag
tgtgtggttg 1020 agaaaggaaa caagagtata a 1041 <210> 88 <211> 346 <212>
PRT <213 ¢Hdn® Bapi ens <400> 88 Met Qu Arg Lys Phe Met Ser Leu @ n Pro Ser
Ile Ser Val Ser*8u 15 10 15 Met G u Pro Asn Ay Thr Phe Ser Asn Asn Asn
Ser ArgrodsmwiCys Thr 20 25 30 Ile Qu Asn Phe Lys Arg Gu Phe Phe Pro Ile
Val TyFl¥Pewdle Ile 35 40 45 Phe Phe Trp Ay Val Leu Ay Asn Ay Leu Ser
Ile Ty NalnPhg Lous. 50,55 60 Gn Pro Tyr Lys Lys Ser Thr Ser Val Asn Val
Leu

Phe Met Leu Asn
<220>
<221> misc feature
<223> ©Novel Sequence

<400> 41
cttgcagaca tcaccatgge agec 24

<210> 42

<211> 24

<212> DNA

<213> Artificial Segquence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 42
gtgatgctct gagtactgga ctgg 24

<210> 43

<211> 20

<212> DHA

<213> Artificial Seguence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 43
gaagctgtga agagtgatge 20

<210> 44
<211> 24
<212> DRA
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65 70 75 80 Ala Ile Ser Asp Leu Leu Phe Ile Ser Thr Leu Pro Phe Arg Ala Asp
85 90 95 Tyr Tyr Leu Arg Gy Ser Asn Trp Ile Phe Gy Asp Leu Al a cyﬁ gf
100 105 110 Ile Met Ser Tyr Ser Leu Tyr Val Asn Met Tyr Ser Ser Ile 1@ Al
115 120 125 Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala Met Val His Pro Phe
130 135 140 Page 52 1 4 NMAY 2004 Arg Leu Lei; His Val Thr Ser Ile Arg Ser
Al a Trpib| earketi c€ys sEnkncd45 150 155 160 Ile Ile Trp Ile Leu Ile Net Al a
Ser Ser Ile Net Leu Leu Asp Ser 165 170 175 Ay Ser Qu G@n Asn Ay Ser
Val Tb§21§ermgsfe%gﬁe(3l u Leu Asn Leu 180 185 190 Tyr Lys Ile Ala Lys Leu

A n ThpzNetnohs slykenkbe Ala Leu Val Val 195 200 205 Gy Cys Leu Leu Pro
Phe Phe Thr Leu Ser Ile Cys Tyr Leu Leu Ile 210 215 220 Ile Arg Val Leu
Leu Lyg,val, Qu Val Pro Gu Ser Ay Leu Arg Val 225 230 235 240 Ser His
Arg ngcaﬁkgatlay&g'{hgaglgrgcgge Ile Ile Thr Leu Ile Ile Phe 24% 250 255 Phe
Leu Cys Phe Leu Pro Tyr H's Thr Leu Arg Thr Val H's Leu Thr 260 265 270
Thr Trp, Lys, < Val Gy Leu Cys Lys Asp Arg Leu H's Lys Ala Leu Val 275 280
285 Ilc.elOIhrpLeu Ala Leu Ala Ala Ala Asn Ala Cys Phe Asn Pro Leu Leu 290
295 3een2¥yronRyr Phe Ala Gy G u Asn Phe Lys Asp Arg Leu Lys Ser Ala Leu

305 31013315320 cAry SEys"By His Pro A n Lys Ala Lys Thr Lys Cys Val Phe Pro
Val <220>

221> misc_feature
<223> Novel Seguence

<400> 45
ccatggggaa cgattctgte agctacg 27

<210> 46

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Sequence

<400> de
gctatgcctg aagccagtct tgtg 24

<210> 47

<21i> 26

<212> DNA

<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Sequence

<40D> 47
craggatgtt gtgtcaccgt ggtggc 26

<210> 48

<211> 26

<212> DNA

<213> Artificial Segquence

<220>
<221> misc_feature
<223> Novel Seguence

<400> 48
cacagcgctg cagccctgoca gctgge 26
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325 330 335 Ser Val Trp Leu Arg Lys Qu Thr Arg Val 340 345 <210> 89

<211> 28 <212> DNA <213> Artificial Sequence <220> <221> m sc feaggrﬁhYzm
<223> Novel Sequence <400> 89 Ccagtgcaaa gctaagaaag tgatcttc <210> 4
<211> 28 <212> DNA <213> Artificial Sequence <220> <221> msc feature
<223> Novel Sequence <400> 90 gaagatcact ttcttagctt tgcactgg 28 28 Page 53
1 4 MAY 1004 <210> 91 <211> 1527 <212> DNA <213> Hono sapi ens <400> 91

at gacgtcea gctgcaecaa cagcacgcgc gagagt aaca gcacccacac gtgcatgccc 60

ctctccagaa lgcccatcag cctggeccac ggeatcatcc getcaaccgt getgettatc 120
ttcctegerg metctttcgt cggcaacata gtgctggege tagtgttgca gcgcaagecg 180

cagct gétdc aggfraekcdseegttttatc tttaacctcc tcgtcaccga cctgctgcag 240

<220>
<221> misc_feature
<223> ©Novel Seguence

<400> 49
cttcctetcg tagggatgaa ccagac 26

<210> 50

<211> 26

<212> DN2a

<213> BArtificial Sequence

<220>
<221> misc_feature
<223> MNovel Sequence

<400> 50
ctcgcacagg tgggaagcac ctgtgg 26

<210> 51

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 51
gcctgtgaca ggaggtacco tgg 23

<210> 52

<211> 25

<212> DNA

<213> Artificial Seguence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 52
catatccctc cgagtgtcca gegge 25

<210> 53

<Z211> 31

<212> DNA

<213> Artificial Seguence

<220>
<221> misc_feature




atttcgctcg tggcccectg
agccacttct gcacggccct
accattgtcc tagtctcagt
t ccaagat ga cccagcgccg cggttacctg
ct gcagagca ctcctccact ctacggctgg
ctct getera tgal ceg@gge ggccagcccce
atcgtcattc cactgattgt catgattgcc
aggcageal.g gf ctgctgta caat gt caag
t gt gt gaada.algaggaiga; agageaacca
gagtttcgcc gccagcatga aggt gaggtc
gacgggagec fgaagcccaa ggaaggaagc
agggyeagcy Aggaggt cag agagagcagce
aaggaagira meaccaaagt tgaggagaac
gt caaééayt cagicatt gaTeéPicgggt gaa
aatttcag.g aggat gacgt cgaggcagtg
cgt aacagca wicageaacec tcctctgccc
at ct t 6&f¥a Yvat tSeaveree ct at gt gct a
ctggcegt gt gggt ggat gt cgaaacccag
t ggct ket dacct gcagt g ctgecatccac
at t aagazajgcwdatceaggeae atc§et gaag
gaagat agcc acccagacct gcccggaaca

ggtggtggcc
ggttagcctc
ggat cgct ac

acctctgtgc
acccacct gt
ttgtccatca
ctcctctatg
ggccaggctg
agct acact a
tgct act ccg
agacacagct
gagaagaagg
aaggccaagg
acggggacca
acggt gacca
agcat gaagg
gat gacat gg
aacat cccgg
aggt gct acc

t ccct ggggce

ctctcttetg
tcgccttcge
t ccaccct ct
gcacct ggat
cctttgatga
ttctcagegt
tggtattctg
t ggaagt gcg
at gagttcca
agggcagaat
gt gagagt ag
gcgacggcag
cagacaaggg
agtttggtga
agagcct ccc
agt gcaaagc
cctactgcett

gt acaccagt gggt gat cac
ccctatgtct atggctacat
aagttcttct gcaaggaaaa

gagggt ggga ct gcaggcaa

tcctaegatt st gctacttt tccttga 1527 <210> 92

Honp §

<211> 508

gcccct caac
cagcat caac
ctcctacccg
t gt ggccatc
gcgcaat gct
ggtgtccttc
t gcaccccgg
agt caaggac
ggat:gagagt
ggaagccaag
t gt agaggcc
cat goagggt
t cgcacagag
agacgacatc
acccagt cgt
t aagaaagt g
tttagcagtc
cataatcatc
gcacaagacc
gcccéécgaaa
gattgtccct

<212> PRT

300
360, MAY 2004
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
<213>

i’en&® Page 54 14 MAY 2004 <400> 92 Met Thr Ser Thr Cys Thr Asn Ser

Thr AL T Un,o@Fi ASN sSREaSer Hs 15 10 i5 Thr Cys Met Pro Leu Ser Lys Met

Prolie Ser Leu Ala Hs Gy lle
Phe nglgoAla,Ala Ser Phe val Gy

1> misc feature
<223> Novel Seqguence

<400> 55
gctgttgcca tgecgtccac ctgecac

<210>
<211>
<212>
<213>

56
26
DNA
Artificial Seqgquence

<220>
<221>
<223>

misc_feature
Novel Sequence

<400> 56
ggacagttca aggtttgocct tagaac

<210>
<21l1>
<z2l2>
<213>

57

23

DRA

Artificial Segquence

<220>
<221>
<223>

misc_feature
Novel Sequence

<400> 57
ctttcgatac tgectcectatg cte

<210>
<211>

58
26

20 25 30 Ile Arg Ser Thr Val

Page 43

Leu

26

23

Val Ile




35 40 45 Asn Ile Val Leu Ala Leu Val Leu G n Arg Lys Pro G n Leu Leu G n

50 55 60 Val Thr Asn Arg Phe Ile Phe Asn Leu Leu Val Thr Asp Leu Leuj &an 2004
65 70 75 80 Ile Ser Leu Val Ala Pro Trp Val Val Ala Thr Ser Val Pro Leu Phe
85 90 95 Trp Pro Leu Asn Ser His Phe Cys Thr Ala Leu Val Ser Leu Thr His
100 105 110 Leu Phe Ala Phe Ala Ser Val Asn Thr Ile Val Val Val Ser Val Asp
115 120:42%wArg Tyr Leu Ser Ile Ile H's Pro Leu Ser Tyr Pro Ser Lys Met Thr
130 13B134rrE ficirigsAngndg y Tyr Leu Leu Leu Tyr Gy Thr Trp Ile Val Ala lle
145 15(2 455 160 Leu G n Ser Thr Pro Pro Leu Tyr Ay Trp Gy @n Ala Al a Phe
Asp 1653170.175.G.4 Arg Asn Ala Leu Cys Ser Net Ile Trp Gy Ala Ser Pro
Ser Tye23>180vdB5eq@0ceThr |1 e Leu Ser Val Val Ser Phe Ile Val Ile Pro Leu
Ile Val Met 195 200 205 Ile Ala Cys Tyr Ser Val Val Phe Cys Ala Ala Arg
Arg Gupgddl ss55Ala 210 215 220 Leu Leu Tyr Asn Val Lys Arg His Ser Leu GQu
Val ArggagvatackymahBpea?2&e230 235 240 Cys Val Gu Asn Gu Ap u GQu Gy
Ala Qu Lys Lys Glu Qu Phe 245 250 255 @ n Asp Gn Ser Au Phe Arg Arg
An Hsg,&dudy Gu Val Lys Ala 260 265 270 Lys Gu Gy Arg Met Gu Ala
Lys Aspii& ysSer Leu Lys Ala Lys Qu 275 280 285 Ay Ser Thr Gy Thr Ser
Au SerlBer™™al @ u Ala Arg Ay Ser Qu 290 295 300 Au Val Arg Qu Ser
Ser THF ¥al** A & "Gy Ser Mt Gu Ay

<220%

<221> misc_feature
<223> Novel Seguence

<400> 59
tttctgagca tggatccaac catctc 26

<210> 60

<211> 25

<21%2> DNA

<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 60
ctgtctgaca gggcagaggcoc tcttc 25

<210> 62

<211> 28

<212> DNA

<213> RArtificial Sequence

<Z220>
<221> misc_feature
<223> Novel Sequence

<400> 61
ggaactcgta tagacccage gtecgctce 29

<210> 62

<211> 28

<212> DNA

<213> Artificial Sequence

<Z20>
<221> misc_feature
<223> Novel Sequence

<400> 62




305
Lys
Ile
Asn
Leu
Arg
Ile
Val
Val
Hi s
Ile
475
485
93

310 315 320 Lys Qu Gy

325 330 335 Page 55 1 4 MAY 2004 Gy Arg Thr

Ser Thr

Lys Val

A u Au Asn Ser
G u Vval

Asp Leu Ay Gu Asp Asp 340 345 350 Met G u Phe Gy

Phe Ser G u Asp Asp Val
Pro Pro Ser Arg Arg Asn

Oyfgadithgdd BelpSeday Sachtgackys

Phe Ser Tyr Val Leu Ser
Le a.Val Trp Val Asp
Ilgiﬁhrgile e lle Trp
Prai1Pyrondal Tyr Ay Tyr
G BsprNetitial Segeetss
48Q,64 u Asp Ser His Pro
49Q2495misys fdakeereVal Pro

<ZF13> D¥pvedPepgsenmoRIA <213> Artificial
<223> Novel

Sequence

<400> 63
ctgcaccegg acacttgete tg

<Z210>
<211>
<212>
<213>

64

25

DNAa

Artificial Seguence

<220>
<221>
<223>

misc _feature
Novel Sequence

<400> 64
gtctgcttgt tcagtcgccac tcaac

<210>
<211>
<212>
<213>

65

26

DNA

Artificial Segquence

<220>
<221>
<223>

misc_feature
Novel Sequence

<400> 65
tatctgcaat tctattctag ctcctg

<210>
<211>
<212>
<213>

514

26

DNA

Artificial Sequence

<220>
<221>
<223>

misc_feature
Novel Sequence

<400> 66
tgtccctaat aaagtcacat gaatgce

<210>
<211>
<212>
<213>

67

23

DNA

Artificial Sequence

<220>

du
Ser Asn
Lys
Ay
du
Phe
Hi s
Phe Phe
Asp Leu
Ser Tyr

Leu
Val
Leu
Met

355 360 365 Al a Val

Asn

370 375 380 Ser Asn

Val

Pro
Thr
Phe
Lys
Cys
Pro
Asp

Tyr
Gn
Leu
Thr
Lys
Ay
Ser

55

Cys
Val Pro
G n Cys
Ile Lys
G u Lys
Thr Qu
Al a Thr

385 390 395 400
405 410

420
Cys
Lys
Pro
Ay
Phe

Sequence <220>

Gu
Ile
Pro
Il 8
415
425
435 440
Gu 450
Pro Lys

Asp
Pro
Pro
Phe
Phe
430

Asp
Clu
Leu
I'le
Leu
Gn
445

455 .

465

Met Lys Ala Asp
psn SN S PRy

Ser
Pro
I'le
Al a
Trp
I'le
460
470

Gy Thr du Ay

Pro

500 505 <210>

<225> m sc feature

22

25

26

26




<400> 93 gccgccaccg cgccaagagg aagattggc <210>94 <211>29 <212>DNA

<213>Artificial Sequence <220> <221>mi sc feature <223>Novel Sequence 19408 H
gccaatcttc ctcttggcgc ggtggcggc <210> 95

56 1 4 MAY 1004 <213> Honp sapi ens <400> 95

gctggcgggt ctcctggtga tggtactgge
gctttg@?gc goet szagoeg Cct gagcetccg
t ct gt céey Yejed atsEeyiet gect ggecgge
gat gcgcggg c9gacaccgt cggcgcccgg
cttcctggeg ttcaacgcgg cgct gagcgt
agt gggseereecactgegecaegecggacg
gggct gt gcc tggggacagt cgctggcectt
t ggct acage agcgccttcg cgtcctgttc
gcgctq?%ﬁ? tcttcaccg ccacgctcca
got ct gzt Akt cact ag agal geaccg
caccgt cacc at gaaggcgc ‘tcgcgct get
ct gcct<€agx cagcagaagc ggcgccgcca

t gcgacell EiCatTlitt ttoccecgta

cttcgtcacc gtgaacgccc agaagggcat

<40Q0> &8
tatttcaagg gttgtttgag taac

<210> 69

<211> 27

<212> DRA

<213> Artificiazl Sequernce

<220>
<221>
<223>

misc_feature
Novel Sequence

<400> 69
ggcaccagtg gaggttttct gagcatg

<210> 70

<211> 27

<212> DNA

<213> Arxtificial Sequence

<220>
<221>
<223>

misc_feature
Novel Seguence

<400> 70
ctgatggaag tagaggctgt ccatctce

<210> M1

<211> 23

<Z12> DNA

<213> Artificial Sequence

<220>
<221>
<223>

misc_featrure
Novel Sequence

<40Q0> 71
cctggecgage cgctagcgoc atg

<210> 72

cgt ggcgcetg
cact cgagcc
gct ggacatg
cgcat gccaa
ggcggcegcetg
cct gcgaccg
ct caggcgct
gctgtgecta
t gccgt gggce
ggt ggcacge
cgccgacctg
ccgcgecacc
t gt cat gacc
cct cagcaag

Page 46

<211> 1092

<212> DNA 29 29 Page

at gggccccg gcgaggccct
60 ctatccaacg cactggtgct

120
180
240
300
360
420
480
540
600
660
720
780
840

t caggcgt cc
cccttcacgce
gcact t ggct
agcgcagacc

t cct ggt gaa
t gct cggt gt
t cct ggacac
agt ggctggce

cgct aagccgiigect get get

gcact t ggct
ccgcccgage
ttcgtgctgce
agccact gcc
caccccagtg
aggaagattg
aggctggegg

gct cgt ggct
ct gagcgt cc
cgct ggcggt
agcgcat gga
t gcggcagcg
gcat t gct at
agct cgt gcc

24

27

27

23




tgcctgacct acagcaaggc ggtggccgac ccgttcacgt actctctgct ccaccggccg 900
ttccgccaag tgctggecgg catggtgcac cggcetgcetga agagaacccc gecgeccagca 9601 4 MAY 2004
tccacccatg acagctctct ggatgtggcc ggcatggtgc accagctgct gaagagaacc 1020
ccgcgcecccag cgtccaccca caacggctct gtggacacag agaatgattc ctgcctcaag 1080
cagacacact ga 1092 <210> 96 <211> 363 <212> PRT <213> Hono sapi ens <400>
96 Metzf@:y Pro Gy GQu Ala Leu Leu Ala Ay Leu Leu Val Met Val Leu 1 5 10
15 Al &2Mal MPa Leu Leu Ser Asn Ala Leu Val Leu Leu Cys Cys Ala Tyr 20 25
30 Ser*Wa Wrd1€a’ APG TAT Arg Ala Ser Ay Val Leu Leu Val Asn Leu 35 40
45 Serkzigu Gy H's Leu Leu Leu Ala Ala Leu Asp Met Pro Phe Thr Leu 50 55
60 Leuz2l@>y Mak_faturg Ay Arg Thr Pro Ser Ala Pro Gy Ala Cys G n 65 70
75 80 %A 1T¥eHSFIPHE Leu Asp Thr Phe Leu Ala Ser Asn Ala Ala Leu Ser Page
57 1 4 MAY 2004 85 90 95 Val Ala Ala Leu Ser Ala Asp A n Trp Leu Ala Val
Gy Pheod®ror2eu 100 105 110 Arg Tyr Ala Ay Arg Leu Arg Pro Arg Tyr Ala
Ay LEtFA%EEIPetra@F§ < 15t 120 125 Cys Ala Trp Gy A n Ser Let? Ala Phe Ser
Gy Ala Ala Leu Ay Cys 130 135 140 Ser Trp Leu Ay Tyr Ser Ser Al a Phe

Al a SeriGys73Sex Leu Arg Leu 145 150 155 160 Pro Pro Qu Pro Qu Arg Pro
Arg P@E@I ag;,g\l a Phe Thr Ala Thr Leu

<213>» Artificial Sequence

<220>
<221> misc_feature
<223>» MNovel Seguence

<400> 73
ctgcgatgcc cacactcaat acttctg 27

<210> 74

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 74
aaggatccta cacttggtgg atctcag 27

<210> 75

<211> 22

<212> DNA

<213> Artificial Sequence

<400> 75
gctggagcat tcactaggeg ag 22

<210> 76

<21ll> 24

<212> ©DHA

<213> Artificial Sequence

<220>

<221> misc_feature
<223> Novel Seqguence

<400> 76
agatcctggt tcttggtgac aatg 24

<210> 77

Page 47




165
180
195
210
225
Pro
Val

Lys
?he
Thr

170
185
200
215
230

175 Hs Ala Val dy Phe Val Leu Pro Leu Ala Val Leu Cys Leu Thr Ser
190 Leu Gdn Val Hs Arg Val Ala Arg Ser Hs Cys An Arg Met Asp Thr
205 Val Thr Met Lys Ala Leu Ala Leu Leu Ala Asp Leu Hi s Pro18’eﬁA\Va][]4
220 Arg Gn Arg Cys Leu Ile dn dn Lys Arg Arg Arg His Arg Ala Thr
235 240 Arg Lys Ile Gy Ile Ala lle Ala Thr Phe Leu Ile Cys Phe Al a

2‘(45?25%)4 255 Tyr Val Met Thr Arg Leu Ala Qu Leu Val Pro Phe Val Thr
As iaizeﬁﬁgpigiggge@légce nLys Gy Ile Leu Ser Lys Cys Leu Thr Tyr Ser

Ala Val = 275 280
2@ n Val 290 295 300 Leu Ala Ay Met Val H's Arg Leu Leu Lys Arg
§1>rg;‘;§§ SAl¥e 305 310 315 320 Ser Thr His Asp Ser Ser Leu Asp Val
Vet

Ars
P

Ala Ay

Ser
dn

Thr

G A°%h

Al a Asp Pro Phe Thr Tyr Ser Leu Leu Arg Arg Pro

al "Bf's "G n Leu 325 330 335 Leu Lys Arg Thr Pro Arg Pro Ala
Hs Asn Gy Ser Val Asp 340 345 350 Thr G u Asn Asp Ser Cys Leu
r''His 355 360 <210> 97 <211> 34 <212> DNA <213> Artificial

Sequente <F0>7°°EFIY RiYc feature <223> Novel Sequence <460> 97
gatctctaga atggagtcct cacccatcce ccag
<210>

<211> 27
<212> DNA
<213> Artifiecial Sequence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 78

ccagactgtg gactcaagaa ctctagg 27
<210> 79

<211l> 28

<212> DNA

€213> Artificial Seguence

<220>
<221> misc_feature
<223> Novel Sequence

<40Q0> 79
agtccacgaa caatgaatcce atttcatg 28
<210> 80
<211> 25

<212> DNA
<213> Artificial Sequence

<220>
<221> misc_feature
<223> HNovel Seguence

<400> 80

atcatgtcta gactcatggt gatcc 25
<210> 81

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<221> misc_feature
€223> Novel Seguence

Page 48




34 Page 58 1 4 MAY 2004 <210>98 <211>36 <212>DNA <213>Artifici al Sequence
<220> <221>m sc feature <223>Novel Sequence <400>98 aatcaatatc cgt gaf%m? 2
gccggggt ga ggecgge <210> 99 <211> 2610 <212> DNA <213> Honp sapi ens 04
Rat 36 <400> 99 atggagtcct cacccatccc ccagtcatca gggaactctt ccactttggg
gagggt ccct. 60 caaaccccag gtccctctac tgccagtggg gtcccggagg tggggctacg

ggat gktget g820 tcggaatctg tggccctctt cttcatgctc ctgcectggact tgactgctgt

ggct ggemansk8(Rocgrrogtl gtgactggccgt gat cgccaagacg cctcccct ccelgaaaattt gt
cttcgtcttc 240 cacctctgcc tggtggacct gctggctgec ctgaccctca tgcccctgge

cat gckgiec e300 agctctoccc tctttoacca cgccctcttt gggaagatgg cctgccgect

ctact kgtit ®G0 ctgagcgtgt getttgtcag cctggecatc ctctcggtgt cagccatcaa
t gt ggdgcdc gﬁ’%oﬁcgaalcggtuteggeg t agt ccaccc catgcgctac gaggtgcgca tgacgct ggg
gct ggt ggcc 480 "tct gt yct gg tgggt gt gt g ggt gaaggec ttggecatgg cttctgtgee

agctcccagt gtccccccag gctgttcact
gtctttgetg tcctttactt

atgttccgag tggcccgcgt

agt gt k%ga 540 agggt ctcct gggaggaagg
ccagt c "800 *etdCégt gcct actgccagcet ttttgtggtg
t ct gt?gcgc 680 °81§etcctca tacttgtggt ct act gcage
ggctgccatg ' 720 cagcacgggc cgctgcccac gtggatggag acaccccggc aacgetccga
at ct ct£¥9c #2780  agccgetcca cgat ggt cac cagctcgggg gt cccccaga ccaccccaca
ccggacottteBad* gygduagtya dagcagcagt ggttctcctg gct gt ggggg gacagtt cct

gctctgttgg 900 ttccecctact tctctttcca cctctatgtt gecctgagtg ctcageccat

ttcaacfdgg 2960

<212> DNA

<213> Homo sapiens

<400> B3

atggagtcect cacccatccc ccagtcatca gggaactett ccactttggg gagggtccct &0
caaaccccag gtccectetac tgceccagtggy gtcccggagyg tggggotacg ggatgitget 120
tcggaatetg tggecetctt cttcatgetcec cigctggact tgactgctgt ggotggcaat 180
gcegetgtga tggcegtgat cgccaagacg cctgocctcc gaaaatttgt cttogtctte 24D
cacctctgcc tggtggacct gctggeotgee ctgaccctcea tgeccetgge catgetetee 200
agctctgecc tetittgacca cgeocctettt ggggaggtgg cctgcegect ctacttgttt 360
ctgagcgtgt getttgtcag cctggoccatc ctectoggtgt cagccatcaa tgtggagege 420
tactattacg tagtccaccc catgegciac gaggtgogeoa tgacgcoctggg getggtggee 480
tctgtgectgg tgggtgtgtg ggtgaaggeoe ttggocatgg cttctgrgoe agtgttgoga 550
agggtctcoct gggaggaagg agctcccagt gtoccccccag getgttcact ccagiggage 600
cacagtgcct actgeccageot ttttgtggtg gtcttitgetg tocctttactt tcoctgttgecc 660
ctgectccteca tacttgtggt ctactgeagce atgttccgag tggeccgegt ggcoctgccatg 720
cagcacgggec cgctgcccac gtggatggag acacccogge aacgectccga atctcotcage 780
agccgeicca cgatégtcac cagetcgggg gocccccaga ccaccccaca ccggacgttt 840
gggggaggga aagcaaaggt ggttctcctg goctgtggggg gacagttcoct getcrgttgg 500
ttgccctact tctcoctttcca cctctatgitt goccctgagtg ctecageccceat trcaactggg 960
caggtggaga gtgtggtcac ctggattggc tacttttgct tcacttccaa ccctttettce 1020
tatggatgtc tcaaccggea gatccggggg gagcetcagca agcagtttgt ctgottotte 1080
aagccagctc cagaggagga gctgaggcectg cctagoeggg agggotceccat tgaggagaac 1140
ttecectgeagt tecttcagyg gactggetgt ccocttctgagt cctgggttte ccgaccccta 1200
cccagcccca agcaggagcec acctgcetgtt gactttcgaa teccaggceca gatagotgag 1260
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1020
1080
1240MAY 7004
1200

ccctttcttc
ctgcttcttc
t gaggagaac
ccgaccccta

ctggattggc tacttttgct tcacttccaa
gttccggggg gagctcagca agcagtttgt
gct gaggct g cctagccggg agggct ccat
gactggctgt ccttctgagt cctgggtttc
cccaacccca agcaggagcc acctgctgtt gactttcgaa tcccaagcca gatagctgag 1260

gagacctctg agttcctgga acagcaactc accagcgaca tcatcatgtc agacagctac 1320

Page B9@9dcchcigA¥s 200 e tacefreticr ccetfeetic BeEcaayyeraendfat cagiidat at ct gcagaatt

gt gt ggt cac
t caaccggca
cagaggagga
tccttcaggg

caggt ggaga
tatggatgtc
aagccagct c
ttcctgcagt

ccaccagcagf. BQECQQQQLQQEQQQQ%CQQQQQtC ggtaccaagc ttgggctgea ggtcgat ggg
ctgcctcggc 1440 * aacagtaaga ccgaggacca gcacaaggag gagaaggcgc agcgcaaggc
caacaaaaag 1500 atcgagaacc agctgcagaa ggacaagcag gtclaccggg ccacgcaccg
cctgcﬂééﬁg 60 ctgggtgctg gagagtctgg caaaagcacc attgtgaagc agat gaggat
cct acak@ist 20 aatgggttta acggagaggg cggcgaagag gacccgcagg ctgcaaggag
caacageyxt H680sapggi-gagaagg ccaccaaagt gcaggacatc aaaaacaacc tgaaggaggc

cattgagpsc 1740 attgtggccg ccatgagcaa cctggtgeecc cccgtggage
t gagaaceag 1600 ttcagagtgg actacattct gagcgtgatg aacgtgccaa
cccactegaau 16 (sert ket ateggeclat gocaagee tt sHrgggathrgbdrgagggag
ctacgdgcgc 1920 tecaacgagt accagttgat cgactgtgct® cagtacttcc

t gat 9t@ate g 1280 caRGCRAIELIBCPACH 06 ARIELAEGAG 19RLCE gCt t C
cctgacctct 20400 ggaatctttg agaccaagtt ccaggtfgac aaagtcaact

CgatgkggqgléiooeUQQPCE%Fgﬁgm%taga&&F&Q&%aﬂkggﬁtﬁmc tgettca
tgccatcatc §0" tt@g gt ggsgcagcagecag d?agﬁacatg gt'cat ccggg
gaccaaccgt 2220 ctgcaggagg ctctgaacct ctccaagagc atctggaaca

)

abféaligataic¥yct t gct g

t ggccaaccc
actttgactt
ttcgtgeetg
t ggacaagat
gct gccgegt
tccacatgtt
at gat gt gac
aggacaacca
acagat ggct
agaaggt cct

gcgt ad®atlev 2E80reut ’éﬁtpgi‘?j‘agyc RYactaicticad
cgctgggaaa 2340 tcgaagalitg aggactactt

ggat gegact=1 24001 aCyegagC BCgr Gayaggache
ggatgggttt 2460 ctgaffaat ca gcactgct ay

ctttacet geuiBelie 0600t GoaGALAT SRIARCAL
cat ccagcgc 2560 atgcatcttc gccaat@acga

<$212:>AEETL9§: %§>béjogg% é%pkf%n§eua£§% Kg%tHis

ccagagttc gctagcttca
gegcgt gecelc ccaagt
t ggagat gga cg?%actact
BLOCLO G £ L&aacgact
gctgctct ass 2610 <210>

Ala Leu Phe Gly Glu

ccactcctga
acttcatccg
gct accctca
gccgt gacat
100 <211> 869

100 105 110
Val Ala Cys Arg Leu Tyr Leu Phe Leu Ser Val Cys Phe Val Ser Leu
115 120 125
Ala Ile Leu Ser Val Ser Ala Ile Asn Val Glu Arg Tyr Tyr Tyr Val
130 135 140
Val His Pro Met Arg Tyr Glu Val Arg Met Thr leu Gly Leu Val Ala
145 i50 155 160
Ser Val Leu Val Gly Val Trp Val Lys Ala Leu Ala Met Ala Ser Val
165 170 175
Pro val Leu Gly Arg Val Ser Trp Glu Glu Gly Ala Pro Ser Val Pro
180 185 190
Pro Gly Cys Ser Leu Gln Trp Ser His Ser Ala Tyr Cys Gln Leu Phe
185 200 205
Val Val Val Phe Ala Val Leu Tyr Phe Leu Leu Pro Leu Leu Leun Ile
210 215 220
Leu Val Val Tyr Cys Ser Met Phe Arg Val Ala Arg Val Ala Ala Met
225 230 ' 235 240
Gln His Gly Pro Leu Pro Thr Trp Met Glu Thr Pro Arg Gln Arg Ser
245 250 255
Glu Ser Leu Ser Sex Arg Ser Thr Met Val Thr Ser Ser Gly Ala Pro
260 265 270
Gin Thr Thr Pro His Arg Thr Phe Gly Gly Gly Lys Ala Lys Val Val
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<400> 100 Met d u Ser

Ser

Prolle Pro G n Ser Ser Ay Asn Ser Ser Thr Leu

1510 15 dy Arg Val Pro @dn Thr Pro Gy Pro Ser Thr Ala Ser Ay Val
Al a Leu PhZ4FI‘lkilﬁeY0‘)ﬂﬂ4

20 25 30 du Vval

Gy Leu Arg Asp Val Ala Ser

35 40 45 Met Leu Leu Leu Asp Leu Thr Al a Val

50 55 60 Page 60 1 4 MAY 2004 Al a Val
65 70285 80 His Leu @es Leu Val

Tk S ELITS b 09,00, 35 s 8 LS

Phe
Leu
Hi s
Ser
Asn
Val
Val
Arg
Ser
Val
Val
240

Val Phez%al Phe

Val Cys Phe Val
V§E; Erutinr geTyYT
Arg Met Thr Leu

Sex

&

Led, S eld Puel: B S
Phe Al a Vaksdeu Tyr

Val Tyr

Cys Ser

Vet

A u Ser Val

Ala Gy Asn Ala Ala Val Mt

Ile Ala Lys Thr

er
S

T%&

Pro Ala Let Arg Lys
Asp Leu Leu Ala Al a

Ser Ser Al a Leu Phe Asp

rg Leu

Let 115 120 125 Ala Il e Leu Ser

KTy rieyaier M8

F30 1746 S¢al ThE SLyPr o

1
Leu Val Al a31%45 150 155 160°Sex
Tep Val slyseAvar keu A ar-Met e A1 19erenyalys £h65rnt7€::175
Val Ser Trp GC# Ju Ay Ala Péé Ser Val
CgﬁrLee‘lhgnwg G%{S.[lgiﬂg I‘Cﬁy ﬁneLeu]'gS
e LeysLeu Pro Leu L= Leu Ile
Ala Al a Met

Phe Arg Val

T . . . Al a Ar
G5 M PPro C6UPRE GETHY Frp MBcraq:

Arg Leu
370

Leu Gln
385

Pro Ser
Gln Ile
Asp Ile
Leu Glu
450
<210>
<211>
<212>
<213>

<400>

caggaaggra asgaccacca

<210>
<211>
<212>
<213>

<400>

gatgatgatg gtggtctttg

<210>
<211>
<21Z2>
<213>

<400>

atggagagaa aatttatgtc
ggcaccttca gcaataacaa

ttcccaattg tatatctgat

Pro

Gly

Pro

Ala

1le
435

Ser

85
28
DNA
Homo

BS

g6
28
DNA
Homo

1)

B7?
1041
DNA
Homo

87

Ser Arg
Thr Gly
Lys Gln

405

Glu Glu
420

Met Ser

sapiens

sapiens

sapiens

Glu
Cys
350
Glu

Thr

Asp

Gly Ser Ile Glu
375

Pro Ser Glu Ser
Pro Pro Ala Val
410

Ser Glu Phe Leu
425

Ser Tyr Leu Arg
440

tcatcatc

cctteocctg

Glu Asn Phe
380

Trp Val Ser
385
Asp Phe Arg

Glu Gln Gln

. Pro Ala Ala
445

Page 51

Pro 33380 185

Val

Tyr
Val
Met
Val
Pro
190
200
210

Leu
Ser
Arg
Leu
Val

Pro
205
215
225

Phe Leu
Ala lle
Tyr GQu
Val Gy
Leu Gy
Gy Cys
Val Val
220 Leu
230 235

TP $BPdArg A n Arg Ser

Leu

Arg

Ile

Leu

430

Sex

Gln

Pro

Pro

415

Thr

Pro

Phe
Leu
400
Gly

Ser

Arg

cttgcaacca tccatcetccg tatcagaaat ggaaccaaat
cagcaggaac tgcacaattg aaaacttcaa gagagaattt

aatatttttc tggggagtct tgggaaatgg gttgtccata

28

28

60
120

180




250 255 A u Ser Leu Sex Ser
265 270 A n Thr Thr Pro His
280 265 Leu Leu Ala Val Gy
295 300 Ser Phe His Leu Tyr Val Ala Leu Ser Ala Gn Pro Ile Ser Thr Gy
310 315 320 Adn Val GQu Ser Vval val Thr Trp Ile Ay Tyr Phe Cys Phe Thr
3250133038 adsntPrreafherdehea Tyt e da yedyS chieycrAssrcAfg Gan [le Arg Gy

eu 340 345 350 Set Lys G n Phe Val s Phe Phe s Pro Ala Pro Qu
TRt S Sy Pett e SoP G B8 118 G u Oy ASh
Ledcfdchaf?heyat 3t o3 25238 B0gdcetyctaddat @ ygtT’EH’atG yu@,ystgleeo Sew Qu Ser Trp
Ser Arg Pro Leu 385 390 395 400 Pro Ser Pro Lys An GQu Pro Pro Ala
Asaﬁcﬁiﬁg“ﬁ\r&aﬁfae‘tﬁ? 6‘:‘@‘;79“&0%921*1?6‘3%?1?9%‘9%“6i”fgifaﬁﬁw 2604 @nlie 'Aa
GgtcBaec et cGhit tPhecheu c£at0: bt abdaNgdgRtk o ddY cSREqrcd420 92 430 Asp Ile
Met Ser Asp Ser Tyr Leu Arg Pro Ala Ala Ser Pro Arg 435 440 445 Leu
S@F “AP LI BFCEETC &%&‘ﬁ‘“’ﬁﬁ PUEP YRS POPRFAIEF Y C1E6PAf AsP® 450 455 4 60
S@kcRREgtYat calPh Qa8 et R (g Yo i« ANa0aS@F g MRS ofdo¥YaGys Ledvody 465 470
480 Asn Ser Lys Thr Qu Asp An Arg Asn Qu GQu Lys Ala Gn Arg Gu
4905 AGETA| BEIASTF 9By S9ITSFICIT e teF 17 EaFs I EF FPOR B STICATYS AsPOLys G n Val Tyr

Arg Ser Thr Met Val Thr
Arg Thr Phe Ay Gy Ay
Gy A@n Phe Leu Leu Cys

Ser Ser Ay Ala Pro
Lys Ala Ala Vval Val

Trp Leu Prd {TiaY Mg

tatctgctga trattcgggt tctgttaaaa gtggaggtcc cagaatcggg gctgocgggtt 720
tctcacagga aggcaaagac caccatcatc atcaccttga teatcttcott cttgtgtttce 780
ctgccctatc acacactgag gaccgtccac ttgacgacat ggaaagtggg tttatgcaaa B4Q
gacagactgc atsaagcttt ggttatcaca ctggccttgg cagcagccaa tgcctgottco 900
aatcctcectge tctattactt tgoctggggag aattttaagg acagactaaa gtctgcacte 960
agaaaaggcc atccacagaa ggcaaagaca aagtgtgttt tccctgttag tgtgtggttg 1020
agasaggaaa caagagtata a 1041
<210> 8B
<211> 346
<212> PRT
<213> Homo sapiens
<400> B8
Met Glu Arg Lys Phe Met Ser Leu €ln Pro Ser Iie Ser Val Ser Glu
1 5 10 i5
Met Glu Pre Asn Gly Thr Phe Ser Asn Asn Asn Ser Arg Asn Cys Thr
20 25 30
Ile Glu Asn Phe Lys Arg Glu Phe Phe Pro Ile Val Tyr Leu Ile Ile
35 ' 40 45
Phe Phe Trp Gly Val Leu Gly Asn Gly Leu Ser Ile Tyr Val FPhe Leun
50 55 60
Gln Pro Tyr lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn Leu
€5 70 ' 75 80
Ala Ile Ser Asp Leu Leu Phe Ile Ser Thr Leu Pro Phe Arg Ala Asp
B85 90 §5
Tyr Tyr Leu Arg Gly Ser Asn Trp Ile Phe Gly Asp Leu Ala Cys Arg
ioo 105 110
Ile Met Ser Tyr Ser Leua Tyr Val Asn Met Tyr Ser Ser Ile Tyr Fhe
115 120 125
Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala Met Val His Pro Fhe
130 135 140

52
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500 505 510 Arg Ala Thr His Arg Leu Leu Leu Leu Gly Ala Ay GQu Ser @y Lys
515 520 525 Ser Thr Ile Val Lys An Met Arg Ile Leu H's Val Asn Gy, Ph n
530 535 540 Ay Gu Ay Ay Qu GQu Asp Pro Gn Ala Ala Arg Ser Asn1é$'§wﬁ%
545 550 555 560 Gy GQu Lys Ala Thr Lys Val Gn Asp Ile Lys Asn Asn Leu Lys
AQu 565 570 575 Ala Ile Qu Thr Ile Val Ala Ala Met 5er Asn Leu Val Pro
Pro Vakg 168Qe585s 580 16k tsek aue Arg Asm:Prop@rd ASNeE enyPhe Arg Val Asp Tyr
Ile Lét° Ser 595 6001605 Val Met Asnm®Val Pro Asn Ph&CAsp Phe Pro Pro Gu
Phe Tyf, QU ot 10610 1815620, Aed LyS) Al Ley TP G sAsp Gu Gy Val Arg
Ala Cys Tyr u Angs 625 630 635 640 Ser Asn G uisbyr A n Leu Ile Asp Cys
Ala Gn Tyr Phe Leu Lys 645 650 655 Ile Asp Val Ile Lys Gn Ala Asp
Tyr VY I§F’() C&e i adp” @lh sﬁéﬂ’ Leg: B60¥665 670 %gu’*s,&rbe Cys Arg Val Leu Thr
Ser Ay Ile Phe Qu Thr Lys Phe G n 675 680 5 Val p Lys Val Asn Phe
H s MBtr Phe IAspld/dlys Gey GGh \FhiGMet Aysg TASPIle GO0 1395vaZ0G:1G u Arg Arg Lys Trp
lle Gn Cys*Phe Asn Asp Val?®Shr Ala Ile 11¥° 705 710 715 720 Phe Val Val

Al a Sefy 9¢¢ 1S@Med Who ASH NVBIrnValeulde@ ALGyA 1 ASR ASN1725 730 735 A n Thr
Asn Arg ke Gn Gu Alazkau Asn Leu Phezznys Ser Ile Trp 740 745 750 Asn

Asn Aégélﬁé’ veBY Mg, 10 L1 &, 56k, VAl hleked, g Lgu.Asn Lys Page 62 1 4
MAY 2 230 235 240

Ser His Arg lys Ala Lys Thr Thr Ile Ile Ile Thr Leu Ile Ile Phe
245 250 ) 255

Phe leu Cys FPhe Leu Pro Tyr His Thr Leuw Arg Thr Val His Leu Thr
260 265 270

Thxr Trp Lys Val Gly Leu Cys Lys Asp Arg Leu His Lys Ala Leu Val
275 280 285

Ile Thr Leu Rla Leu Ala Ala Ala Asn Rla Cys Phe Asn Pro Leu leu
290 295 300

Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg Leu Lys Ser Ala Leu
305 310 315 320

Arg Lys Gly His Pro Gln Lys Ala Lys Thr Lys Cys Vai Phe Pro Val
325 330 335

Ser Val Trp Leu Arg Lys Glu Thr Arg Val
340 345

<210> 89

<211> 28

<212> DNA

<Z213> BArtificial Sequence

<220>
<221> misc feature
<223> Novel Seguence

<400> B9
ccagtgcaaa gctaagaaag tgatctic 28

<210> 90
<211> 2B
<212> DNR
<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Seqguence

<400> 90
gaagatcact ttcttagctt tgcactgg 28
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755 760 765 A n Asp Leu Leu Ala Qu Lys Val Leu Ala Ay Lys Ser Lys Ile Glu
7' 70 775 780 Asp Tyr Phe Pro GQu Phe Ala Arg Tyr Thr Thr Pro G u Asp, Al
Thr 785 790 795 800 Pro Gu Pro Ay GQu Asp Pro Arg Val Thr Arg A al MY 2004
Tyr Phe Ile 605 810 815 Arg Asp Qu Phe Leu Arg Ile Ser Thr Ala Ser Gy
Asp Gy Arg H's 820 825 830 Tyr Cys Tyr Pro H's Phe Thr Cys Ala Val Asp
Thr Gu Asn Ile Arg 835 840 845 Arg Val Phe Asn Asp Cys Arg Asp Ile lle
An Arg Met Hs Leu Arg 850 855 860 G n Tyr Gu Leu Leu 865 <210>101
<211>3 152123!;)!\% <213>Artificial Sequence <220> <221>m sc feature <223>Novel
Sequenres><4£3>101 tctagaat ga cgtccacctg caccaacagc 30 <210>102 <211>34
<212>PRIR><HBs AepidiEci al Sequence <220> <221>ni sc feature <223>Novel
Sequengg,<400>102

atgacgtcca cctgcaccaa cagcacgcge gagagtaaca gcageocacac gtgeatgococe 60

ctcectccaaaa tgoccatcag cctggcccac ggeatcatcce gctcaaccgt gotggttatce 120

ttccteogeoey cctetttegt cggcaacata gtgoctggoge tagtgttgca gcgcaagecg 180

cagctgctge aggtgaccaa ccgttttatc tttaacctcc tecgtcaccga cctgcoctgcag 240

atttcgectecg tggocccetyg ggtggtggece acctetgtge ctetcttetg geccctcoaac 300

agccacttet gcacggcecct ggttagecctc acccacctgt tcgectteoge cagegtcaac 360

accattgtcg togtgtcagt ggatcgectac ttgtccatca tcocaccetet ctectacceeg 420

tccaagatga cccagogtcy cggttacctg ctcoctctatg gocacctggat tgtggeccatce 480

ctgcagagca ctccectecact ctacggetygg ggccaggetg cctttgatga gogcaatget 540

ctctgcoctocca tgatctggygy ggcoccagoeccc agcetacacta ttetcagegt ggtgtcoctto 600

atcgtcatte cactgattgt catgattgee tgctacteocg tgotattetyg tgcacccoccgg 660

aggcagcatg ctctgctgta caatgtcaag agacacagct tggaagtygcyg agtcaaggac 720

totgtggags atgauggatga agagggagca gagaagaagg aggagttcca ggatgagagt 780

gagtttcgecec gecagcatga aggtgaggtc aaggccaagg agggcagaat ggaagcecaag 840

gacggcagcc tgaaggccaa ggaaggaadc acggggacca gtgagagtag tgtagaggcoc 900

aggggcagcyg aggaggtcag agagagcagc acggtggeca gcgacggcag catggagggt 960

aaggaaggca gcaccaaagt tgaggagaac agcatgaagg cagacaaggg tcgcacagag 10620

gtcaaccagt gcagcattga cttgggtgaa gatgacatgg agtttggtga agacgacatc 1080

aatttcagtg aggatgacgt cgaggcagtg aacatcccgg agagcctecc acccaghtcgt 1140

cgtaacagca acagcaaccc tectectgece aggtgcoctace agtgcaaage taagzaagtg 1200

atcttcatca tcattttctc ctatgtgeta tcecctgggge cctactgett tttagecagte 1260

ctggcecgtgt gggtggatgt cgaaacccag gtaccccagt gggtgatcac cataatcate 1320

tggetttter tcecctgecagty ctgcatccac coctatgtect atggeoctacat gcacaagacc 1380

attaagaagg aaatccagga catgctgaag aagttcttet gcaaggaaaa geccccgaaa 1440

gaagatagcc acccagacct goccggaaca gagggtggga ctgaaggcaa gattgtccoct 1500

tcectacgatt ctgectacttt tccttga 1527

<210> 92

<211> 508

<212> PRT

<213> Homo sapiens
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gat at cgcag
<213> Hono
gagagt aaca
ggcat cat cc
gt gct ggcge
tttaacctcc
t ogccctéfy

gaaaagt agc agaat cgt ag
Sapi ens and Rat <400>
gcagccacac gtgcttgccc
gctcaaccgt gctggttatc
tagt gttgca gcgcaagccg
t cgt caccga cctgctgcag
g9t ggt ggcc acctct gt gc

gaag 34 <210> 103

120
180

<211> 2781
103 atgacgtcca cctccaccaa cagcacgcgc
60 ctctccaaaa tgcccatcag cctggcccac

ttcctcgeccg cctctttcecgt cggcaacata
cagctgctgc aggtgaccaa ccgttttatc

240 Page 63 1 4 NMAY 2004 atttcgctcg

ctctcttctg gcccctcaac

gcacgueeCt, 9alt 2QCefLrACEGACH! 6, LEOEGT LEOG . £RABCYLLARL

tggtgtt cgt ggatcgctac ttgtccatca tecaccctct ctccthacccg 420 tccaagatga
cccagcgccg cggttacctg ctcctctatg gcacctggat tgtggccatc 480 ctgcagagca
ct cct cdac Sd%%céﬁbfﬁbsﬁgbﬁaﬁﬁtﬁﬁ’gﬁ?f?@ ?bﬁ?bggﬁgﬁid&T 540 ctctgctcca
t gat ct gggg gcccagcccc agctacacta ttctcagegt ggtgtccttc 600 atcgtcattc
cact gatlegirocsrgana trelcleugbalatiec €y tgghipt Bot §et grafecclyyg 660 aggcagcatg
ctctgctgta cint t caag agacacagct tggaagtgc%Sagtcaaggac "720 tgtgtggaga
at gaggahgn cagagggagcargagaagaags agda kecaiggal gagdgt ' 780 gagtttcgcece
gccagcat g& aggt gacgt c aaggccaagg agggcagaat ggaagccaag 840 gacggcagcc
t gaagggeag gagaggagac; acgaggaces gloagactag t gt agaggee 900  aggggcageg
aggagtdscag agagagcagcr@cggtggcca gcgesggcag cat ggagggt 960 aaggaaggca

300
360

agccacttct
accattgtcg

<212> DNA
MAY 2004

1020
1080

cagacaagg

casacasig | ccocageg

gt caaccagt

gcaccaaagt tgaggagaac agcat gaa
'8% aatttcagtg

gcagcadt'f g&* ct gt fifa" Gal ga

aggat gacgt cgaggcagt g aacat cccgg agagcctccc acccagtcgt 1140 cgtaacagca
acagcdaecweotleet singeocHiggitegetsatic @gtgaaaa@eeig€QaEmgtg 1200 atcttcatca
tcattttctc ctatt®gcta tccctgggh® cctactgett ttthgcagtc 1260 ctggecgt gt
gggt ggat gihe CHAARGLCEATs Gt RACLHAN: GagvHatoac.Ccalaaicate 1320 tggettttct

1380
1440
1500

tcct gcagt g ctlgcat ccac ccct atagt ct

aaat cGag9q,. cal,9ct 92a9; qaglt oIt £t
acccagacghicgcccggaaca gagggt ggga

at ggct acat2sgcacaagacc

agafdgaaad. 9eeegcoqna
ct gaaggaaa gattgtccct

at t aagaagg
gaagat agcc

Gln
145

Ile
160

Leu Leu Leu

150

Arg Arg Gly Tyr Tyr Gly Thr Trp Ile Val Ala

155

Gln Gln Ala Ala Phe

175

Thr Pro Pro Leu

165

Leu Ser Tyxr Gly Trp

170

Gly Rsp

Glu Ala

180

Met Ile

185

Ala Pro Ser

190

Arg Asn Leu Cys Ser Trp Gly Ser Tyr

Thr Ile Val Val FPhe

200

Ser Ile val Ile Leu Ile Val Met

205

Leu Ser Pro

195
Ile Ala
210

val Val

215

Cys Tyr Ser Phe Cys Ala Ala Axg Gln His Ala

220

Arg

Val Glu

235

Leu Leu Asn His Ser Leu Val Val

225

Tyxr Lys

230

Arg Arg Lys Asp

240
val Gly

Glu Glu

245

Glu Glu Ala

250

Glu Glu Glu

255

Cys Asn Asp Lys Lys FPhe

Gin Val

270

Glu Glu Phe Gln Glu Ala

265

Serx His Glu

260

Rsp krg Arxrg Gly Lys

Lys Glu Gly Met Glu ARla Ser Leu Ala Glu

275

Arg Lys

280

Asp Gly Lys

285

Lys

Gly Thr Thr Glu Glu

295

Val Glu Ala

300

Ser Ser Ser Ser Ser

2530

Gly Arg Gly

Glu Glu

305

val Glu Ser Thr Val ARla Ser Ser Met

310

Ser Gly

320

Arg Asp

315

Gly

Thr
325

Glu Val Glu Glu Asn Ser Met

330

Lys Glv Ser Lys Lys Ala Asp

335

Lys
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tcctacgatt ctgctacttt tcctgcgata 'tctgcagaat tccaccacac tggactagtg 1560

gat ccgagct cgatgccaag cttgggctgc aggtcgatgg gctgcectcgg caacagtaag 1620
accgaggacc agcgcaacga ggagaaggcg cagcgcgagg ccaacaaaaa gattgagaag 1680MAY 700¢
cagct gcaga aggacaagca ggtctaccgg gccacgcacc gcctgctgcet gctgggtget 1740
ggagagt ct g gcaaaagcac cattgtgaag cagatgagga tcctacatgt taatgggttt 1800
aacggagagg gcggacaaga ggacccgcag gctgcaagga gcaacagcga tggtgagaag 1860
gccacéﬁadﬁﬁtﬁéag dat Aea&dmarader digdagdayFlecas thgmadae catt gt ggcc 1920
gccat gagca acct agt gcc ccccgt ggad® ct ggccaace ct’gtgaageca gttcagagtg 1980

gact acattaut gagegl gal rgRacgtogecan @aststt gactast gecacclzga attctatgag 2040

cat gccaagg c®Tt gt ggga ggat gaggga gttcgtgcectiégct acgagcg ctccaacgag 2100
taccagalan, ! egactobac .ceagl acl be, GLogarapga L hoptalgal caageaggee 2160

gact acgt gerpcaagt gacca ggaectgcectt cgctgcegeg tcctgacctc tggaatcttt 2220

Page 64 1 4 MAY 2004 gagaccaagt tcca gtgga caaagtcaac ttccacagtt tcgatgtggg
cggcc%@édﬁ“Z?@DP“béfhggﬁéﬁtCﬁ%ﬁéﬁﬁ@@% s céagtyctt cragfhat gt ga ctgccatcat
cttcgtggtg 2340 gccagcagca gctacaacat ggtcatccgg gaggacaacc agaccaaccg

t ct gcdgdgarpe2dB30IlgticPyndec TrctVet dagdgr dat SlyFaacdyadeagat ggc tgcgt accat
ctctgtgatc 2460 ctfttcctca acaagéggga t ct gct t gct'*yagaaggt cc t cget gggaa

at cgaagatideu2020va:0ag90acd act rid ecngagtty cockegGiAG.AGEaCt CCt g aggat gcgac
tcccgagccc 258042Qggagaggacc caeégegt gac ccgggceaag tacttcatcc gggatgagtt

Lot gagagl, 2640n agcact 06l a0l 992081 90, agteact ac fgetaccet ¢ act tacct g
cgccgtggac 24430 actgagaacaskigcC ccg%g ctt gaacgac ?gécgtggca t cat ccagcg
catgcatctt 2760 cgccaatacg agctgctcta a 2781 <210> 104 <211> 926 <212>
PRT <Z183iifohis Seprendvafly Rat "e406> 1104 Mt Fiit “8t*!Thr Cys Thr Asn Ser
Thr Arg d ser Asn Ser %t Hs 15 1015 Thr Cys Met Pro Leu Ser Lys Met
Pro |izeeSan AspuMAl a=uHLgs Grey Phd @he 20s Zgg &0u Lire PAE gr@é:gz Thr Val Leu Val lIle

Phe LdG>Ala Ala Ser PA& val dvy 8
Glu Asp Ser His Pro hAsp Leu Pro Gly Thr Glu Gly Gly Thr Glu Gly
485 490 495

Lys Ile Val Pro Ser Tyr Rsp Ser Ala Thr Phe FPro
S00 505

<210> 93

<211> 29

<212> DNA

<213> Artificial Seguence

<220>
<221> misc_feature
<223> Novel Secdquence

<400> 93
gccgccacceg cgocaagagg eagattgge 29

<210> 94

<211> 29

<212> DNA

<213> Artificial Seguence

<220>
<221> misc_feature
<223> Novel Segquence

<400> 94
gccaatctre ctettggege ggtggegge 29

<210> 85
<211> 1092
<212> DNA




35 40 45 Asn Ile Val Leu Ala Lau Val Lau G n Arg Lys Pro G n Lau Lau G n
50 55 60 Val Thr Asn Arg Phe Ile Phe Asn Leu Leu Val Thr Asp Leu Lalf ﬁdﬂ
65 70 75 80 Ile Ser Leu Val Ala Pro Trp Val Val Ala Thr Ser Val Pro’'Ld s
85 90 95 Trp Pro Lev Asn Ser His Phe Cys Thr Ala Leu Val Ser Leu Thr His
100 105 110 Leu Phe Ala Phe Ala Ser Val Asn Thr Ile Val Val Val Ser Val Asp
115 1201325ndM0sakyEndeu Ser Ile Ile Hs Pro Leu Ser Tyr Pro Ser Lys Met Thr

130 135 140 Gn Arg Arg Gly Tyr Leu Lev Leu Tyr Ay Thr Trp Ile Val Ala lle

145 J 160 Ley G gc§ cqod rctgrtoafr Ot(}‘gela'l t‘%{é C%}%/gcél'rg € Ye GI n Ala Al a Phe
Asp g%f‘?f)l%éi ,B\r RERTA A TEa By 8GRt MRt 1996 TPp d Y Ala Ser Pro
Ser Tyd‘tatékﬁé)cgls&tfb%cPE?@:ett@5tgl' dbcMRY o 20 0kaddrech lcecdcemgeSer Mal Val Ser Phe
I'le Vtca CetCPro CLeutg le atcgl\/%t . 195 200 205 l.':e Al a Q{ Tyl Ser Val Val
Phe OyS MG A & AP AT g G ™ AT 5 " P17 295 %8° S5 &0 Leu ™ yr Asn Val Lys
Arg Hlﬁcse:racd.ergc(EIcugt‘dalgaﬁ@cg;:gg\g’adggwscg%spggca%g£3eca235ca240 s Val G u Asn
Gu AsthItu CGI lt.ICCG aAlcactgcl% GY uCGI u_ the 24§ 250 255 G n Asp GQu
Ser QUPHE Ar §CAPE G FHFSe FIGucAPRys CAFN9S80 288 270 Lys G u
Ady Arggcdbiadd blgﬁ%lgatdgySag@éjq@cﬁcyc;Sﬁ)gcb!&Uad_gySggN:@- cl:yg&gﬁcu 237& 280 285 Ay
Ser Thr Ay Thr Ser Au Sex Ser Val Qu Al a Ar aySerGIu

cgctatgeceg gectgetgect gggetgtgec tggggacagt cgctggectt ctecdggcoget 420

gcactiggct gctcgtggot tggctacage agegecttcocg cgtecctgttc gotgegectg 480

ccgecccgage ctgagegtoc gegottegeca gecttcaccg ccacgetceca tgcocgtggge 540

ttcgtgctge cgotggoggt gotctgectec acctcgotec aggtgeaccg ggtggcacge 600

agccactgec agcgcatgga caccgtcacc atgaaggcge tcgcgcoctget cgccocgacctg 660

cacccrcagtg tgcggcagog ctgoctcatc cagcagaage ggocgcocgeca cocgcgecace 720

aggaagattg gcattgctat tgcgaccttc ctcatctget ttgecccgta tgtcatgace TEO

aggctggegg agoctogtgec cttcgtcacc gitgaacgeco agaagggcat cctcagcaag B40

tgcctgacct acagcaaggc ggtggccgac ccgttcacgt actctctget ccgccggecg 900

ttcecgeccaag tcctggeocgg catggtgeac cgoctgctga agagaaccCc gocgococagea 960

tccacccatyg acagoctctct ggatgtggoce ggcatggtge accageotgct gaagagaacce 1020Q

ccgegeccag cghtccaccca caacggoetct giggacacag agaatgattc ctgoctgeag 1080

cagacacact ga 1092

<210> B¢

<211> 363

<212> PFRT

<213> Homo sapiens

<400> B9¢

Met Gly Pro Gly Glu Ala Leu Leu Ala Gly Leu leu Val Met Val Leu

1 5 10 13

Ala Val Ala Leu Leu Ser Asn Ala Leu Vel Leu Leu Cys Cys Ala Tyr

20 25 30
Ser Ala Glu Leu Arg Thr Arg Ala Ser Gly Val Leu Leu Val Asn Leu
15 40 45
Ser Leu Gly His Leu leu Lleu Ala Ala Leu Asp Met Pro Phe Thr Leu
50 55 60

Leu Gly Val Met Arg Gly Arg Thr PFro Ser Rla Pro Gly Ala Cys Gln

65 70 75 80

Val Ile Gly Phe leu Asp Thr Phe Leu Ala Ser Asn Ala Ala Leu Ser

57
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295 300 Au VvVal Arg Gu Ser Sex Thr Val Ala Ser Asp dy Ser

310 315 320 Lys u Ay Ser Thr Lys Val Gu Qu Asn Ser

325 330 335 Ay Arg Thr u Val Asn Gn Cys Ser Ile
Asp 340 345 350 Met Qu Phe Ay Gu Asp Asp Ile Asn
Val Gu 355 360 365 Ala Val Asn Ile Pro Qu Sex Leu
Asn Ser Asn 3D 375 380 Ser Asn Pro Pro LeusPro Arg

Al l.a Lys. Va 5.390. 395 400 |le Phe Ile lle Ile
s 8 A e e Hora SRR g e e
Asp Val Qu Thr Gn Val Pro 420 425 430 G n Trp Val
TRPS & @@eGlPhérgLé?f ngp’(gyéfgc%r RU351A6v 445 LY @13H S
Tyr Met Ws Lys Thr Ileliys Lys Gu 456° 455 460 |le
Lyss Rhe RPheci@ysinly& GuurlaysnePEer Proalysia 465ch7/0yA75
Pro ASp Leu Pro Ay Tr Qu Ay AyiThr Gu Gy 485

P_FSQr $§£ L-EMrGl ’pyrsggr ﬂrahl-l;hphepp_\.ea Egroc @exl ll. regr LAI a
Higs Hi s Thr y Lew Val Asp Pro Sexr Ser Val Proi&er

Asp
Phe
Pro
Cys
Phe
Leu
Ile
Pro
Gn
480
490
500

Leu

Ser
Pro
Tyr
Ser
Al a
Thr
Tyr
Asp
Au
495
505
515

Qés Ar% Ser Met. 4 C%/s Leu Ay Asn Ser Lys Thr Qu Asp Gn
P 3

@%‘ Pé Giu4Prm%1;2 A
Ile Qu Lys

His Ala Val Gly Phe Vval Leu Pro Leu Ala Val Leu Cys Len Thr Ser
180D 185 150

Leu Gln Val His Arg Val ARla Arg Ser His Cys Gln Arg Met Asp Thr
185 200 205

Val Thr Met Lys Ala Leu Als Leu Leu Ala Asp Leu His Pro Ser Val
210 215 220

Arg Gln Arg Cys Leu Ile Gln Gln Lys Arg Arg Rrg His Arg BRla Thr
225 230 235 240

Arg Lys Ile Gly Ile Ala Ile ARla Thr Phe Leu Ile Cys Phe Ala Pro
245 250 255

Tyr Val Met Thr Arg Leu Ala Glu Leu Val Pro Phe Val Thr Val Asn
260 265 270

Ala Gln Lys Gly Ile Leu Ser Lys Cys Leu Thr Tyr Ser lys Ala Val
275 280 2B5

Rla Asp Pro Phe Thr Tyr Ser Leu Leu Arg Arg Fro Phe Arg Gln Val
280 295 300

Leu Ala Gly Met Val His Arg Leu Leu Lys Arg Thr Pro Arg Pro Ala
305 310 315 320

Ser Thr His Asp Ser Ser Leu Asp Val Ala Gly Met val His Gln Leu
325 330 335

Leu Lys Arg Thr Pro Arg Pro Ala Ser Thr His Rsn Gly Ser Val Asp

340 345 350
Thr Glu Asn Asp Ser Cys Leu Gln Gin Thr His
355 360
<210> 97
<2il> 34
<212> DNA

<213> Artificial Seguence

<220>
<221> misc_feature
<223> DNovel Seguence

<400> 97
gatctctage atggagtcct cacccatcee ccag

Page 58

34

Ry onEr Huta (LYY Alaltakarg Gu Ala

du
Ser
Gn
Tyr
Val

Ile
Val

Met
Asp
Lys
510
520
530
Asn

Y !
Asp

Arg
Cys
Val

Trp
Ile
Tyr
Leu
Ser
Ile
Au
525
535
Lys

Mt Gu Gy
Met Lys Al a As
Leu (’;‘Iy1

il




545 550 555 560 G n Leu Gn Lys Asp Lys Gan Val Tyr Arg Ala Thr H's Arg Leu
Leu 565 570 575 Leu Leu Ay Ala Ay GQu 5er Ay Lys Ser Thr Ile Val Lys
Gn Met 580 585 590 Arg Ile Leu Hs Val Asn Ay Phe Asn Ay Gu dyl Y 2004
Gu Gu Asp 595 600 605 Pro An Ala Ala Arg Ser Asn Ser Asp Ay Qu Lys
Ala Thr Lys Val 610 615 620 G n Asp Ile Lys Asn Asn Leu Lys Qu Ala lle
Gu Thr Ile Val Ala 625 630 635 640 Ala Met Ser Asn Leu Val Pro Pro Val
Gu LelélAI agAsn Pro Gu Asn 645 650 655 G n Phe Arg Val Asp Tyr Ile Leu
Ser Vajzlfﬁ;t 325\n Val Pro Asn Phe 660 665 670 Asp Phe Pro Pro Gu Phe Tyr Gu
Hs Ala@ibysod a Leu Trp Qu Asp 675 680 685 Qu Ay Val Arg Ala Cys Tyr
A u ArgiSerarasdideal SFgren@n Leu Ile 690 695 700 Asp Cys Ala G n Tyr Phe
Leu Asp.bys Ile Asp Val Ile Lys Gn Ala 705 710 715 720 Asp Tyr Val Pro
Ser Asq28 nmAsprdLtrdeu Arg Cys Arg Val Leu Thr 725 730 735 Ser Ay lle
Phe A<¥23hrN¢wed $qeen@n Val Asp Lys Val Asn Phe His 740 745 750 Met Phe
Asp Val Ay Ay Gn Arg Asp Gu Arg Arg Lys Trp Ile Gn 755 760 765 Cys
Phe Asnigfspsy/al Thr Ala Ile Ile Phe Val Val Ala Ser Ser Ser 770 775 780
Tyr AsntddbtadfakgideeccAr gcGagsBepssdsgr A n Thr Asn Arg Leu Gmsed u 73S 790
795 800 Ala Leu Asn Leu Phe Lys Ser Ile Trp Asn Asn Arg Trp Leu Arg Thr
805 8LR:815s41e 5er Val Ile Leu Phe Leu Asn Lys G n Asp Leu Leu Ala G u Lys

<211> 2610

<212> DNA

<213> Homo sapiens and Rat

<400> 99

atggagtcct cacccatecce ccagtcatca gggaactctt ccactttggg gagggtcoct &0

caszaccccag gtccctctac tgccagtggg gtcccggagg tggggctacg ggatgtiget 120

tcggaatectg tggcecctctt ctteatgete ctgoctggact tgactgetgt ggetggeaat 180

gccgetgtga tggecegtgat cgecaagacg cctgoceoctoce gaaaatttgt cttcogictte 240

cacctctgee tggtggacct gotggeotgec ctgaccctca tgcccetgge catgotcotee 300

agcrctgcce tctttgacca cgccctcettt goggaggtygg cetgoccgoct ctacttgttt 260

ctgagcgtgt gcotttgtcag cctggccatec cictocggtgt cagoccatcaa tgtggagoge 420

tactattacg tagtccaccec catgcgctac gaggtgegca tgacgotggg gcoctggtggcece 480

tctotgcetgyg tgggtgtgtg ggtgaaggeoe ttggccatgg ctictgtgoe agtgttogga 540

aggetctcct gggacgaagg agctcécagt gtecccccag gotgtteact ccagtggagc 600

cacagtgcct actgceccaget titigtggtg gtoctttgetg toctttactt tetgttgece 660

ctgctcctca tactigtggt ctactgcage atgttccgag tggccegegt ggetgecatg 720

cagcacgggc cgctgcccac gtggatggag acacccegge aacgotoccga atctctcage 780

agcecgeicca cgatggtcac cagcoctcgggg goccoccaga ceaCoccaca ccggacgttt Bag

gggggaggga aagcagcagt ggttctccoctg geotgtggggg gacagttcct goctoctgttgg 900

ttgccctact tctctttcca cctctatgtt gccocctgagty ctcageccocat ttcaactgg§ 960

caggtggaga gtgtggtcac ctggattggc tacttttget tcacttccaa ccctttctte 1020

tatggatgtc tcaaccggca gatccggggg gagcetcagca agcagtttgt ctgcttcotte 1080

aagccagcetc cagaggagga gctgaggcotg cctagececggg agggectccat tgaggagaac 1140

ttcetgoagt tocticaggg gactggctgt ccttctgagt cctgggitte cogacceccta 1200

cccagccoccca agcaggagece acctgetgtt gactttcgaa tcccaggecca gatagectgag 1260

gagacctctg agttcctgga gcagcaactc accagogaca tcatcatgtce agacagetac 1320
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820
835
850

825 830 Vval Leu Ala Gy Lys Ser Lys Ile GQu Asp Tyr Phe Pro Gu Phe Al a
840 845 Arg Tyr Thr Thr Pro GQu Asp Ala Thr Pro Qu Pro Ay Gu Asp Pro
855 860 Arg Val Thr Arg Ala Lys Tyr Phe Ile Arg Asp G u Phe LeulArMday J0g

865 870 875 880 Ser Thr Ala Ser Ay Asp Gy Arg His Tyr Cys Tyr Pro Hi s Phe
Thr Page 67 1 4 MAY 2004 885 890 695 Cys Ala Val Asp Thr Gu Asn Ile Arg
Arg Val Phe Asn Asp Cys Arg 900 905 910 Asp Ile Ile dn Arg Met His Leu

Ar g GSACCFyTCT@ FIERFER(FE 9T ISP 920r29905 LD 1 RS 105 T K 2 $495232C& 2 1 2ONA
<213>Rtdih bGloal SRR RE Q4522025 <EZ 3L SC oS eAL UL L F223aevel , fequence
<400>105 catgtatgcc agcatcct ggé tcc < 102'102 <5§f;%% <212>DNA

<213>Af 39t §56E af BeAFE AT 422 0P I <P 12a9F &C 2fgatgre cad23xNavel °*Bequence

<400>159@ag£atg@t.ﬂ;%@&cgggé‘gggg«_aagg&tg &tgtgzcggg ccacgcacceg

cctgeotgotg 1560
ctgggtgctg gagagtctgg caaaagcacc attgtgaagc agatgaggat cctacatgtt le20
aatgggitta acggagaggyg cggcgaagag gacccgcagg ctgcaaggag caacagcgat 1680
ggtgagaagg ccaccaaagt gcaggacatc aaaaacaacC tgaaggaggc cattgaaace 1740
attgtggeceg ccatgag;aa cctggtgece cccgtggage tggccaacec tgagaaccag 1800
ttcagagtgg actacattct gagcgtgatg sacgtgccaa actttgactt cetacctgaa 1860
ttctatgagc atgccaaggc tctgtgggag gatgagggag ttcogtgecectg ctacgagcge 1920
tccaacgagt accagetgat cgactgtgcee cagtacttece tggacaagat tgatgtgatc 1980
aagcaggccg actacgtgcc aagtgaccag gacctgcttc gctgcoccocgegt cctgacctct 2040
ggaatctttg agaccaagtt ccaggtggac aaagtcaact tccacatglt cgatgtggge 2100
ggcecagegcg atgaacgccg caagtggatc cagtgcttca atgatgtgeac tgccatcafc 2160
ttcgtggtgyg ccagcagcag ctacaacatg gtcatccgog aggacsacca gaccaaccgt 2220
ctgcaggagg ctctgaacct cttcaagage atctggaaca scagatggct gogtaccatc 2280
tctgtgatce tcttectcaa caagcaagat ctgocttgectg agaaggtecct cgetgggaaa 2340
tcgaagattg aggactactt tccagagitc goctcgectaca ccactcctga ggatgegact 2400
cccgageccg gagaggacce acgcgtgace cgggcecaagt acttcatccg ggatgagrtt 2460
ctgagaatca gcactgctag tggagatgga cgtecactact gcotaccctca ctttacctge 2520
gccgtggaca ctgagaacat ccgcoccgtgtc ttcsacgact geecgtgacat catccageoge 2580
atgcatcttc gccaatacga gctgcictaa 2610
<210> 100
<211> B6S9
<212> PERT
<213> Homo sapiens and Rat
<400> 100
Met Glu Ser Ser Pro Ile Pro Gln Ser Ser Gly Asn Ser Ser Thr Leu
1 5 10 15
Gly Arg Val Pro Gln Thxr Pro Gly Pro Ser Thr Ala Ser Gly Val Pro

20 25 30
Glu val Gly Leu Arg Asp Val Ala Ser Glu Ser Val Ala Leu Phe Phe
35 40 45
Met Leu Leu leu Asp Leu Thr Ala Val Ala Gly zgn Ala ARla Val Met
50 55

Page 6O




<210>107 <211>25 <212>DNA <213>Artifici al Sequence <220> <221>m sc feature

<223>Novel Sequence <400>107 gcacctgctc ctgagcacct tctcc <210>108 <211>26

<212>DNA <213>Artificial Seqeunce <220> <221>m sc feature <223>Novel 14 MAY 2004

Sequence <400>108 cacagcgctg cagccctgca gctgge <210> 109 23 24 25 26 Page

68 1 4 MAY 2004 <211>24 <212>DNA <213>Artifici al Sequence <220> <221>feature

m scC %23-%_1_ ﬂ@vﬂa ﬁe&qgfpggo iﬂQQE&LQ?g Lys Phe Val Phe Val Phe
75

80

His Leu Cys Leu Val Asp Lew Leu Ala Ala Leu Thr Leu Met Pro Leu
85 a¢ 95

Alz Met Leu Ser Ser Ser Alz Leu Phe Asp His Ala Leu Phe Gly Glu
100 105 110

Val Ala Cys Arg Leu Tyr Leu Phe Leu Ser Vel Cys Phe Val Ser Lleu
115 120 125

Bla Ile Leu Ser Val Ser Ala Ile Asn Val Glu Arg Tyr Tyr Tyr Val
130 135 140

Val His Pro Met Arg Tyr Glu Val Arg Met Thr Leu Gly Leu Val Ala
145 150 155 160

Ser Val Leu Val Gly Val Trp Val Lys Ala Leu Ale Met RAla Ser Val
165 170 175

Prc Val Leu Gly Arg Val Ser Trp Glu Glu Gly Ala Pro Ser Val Pro
180 185 120

Pro Gly Cys Ser Leu Gln Trp Ser His Ser Ala Tyr Cys Gln Leu Phe
195 200 205

Val Val Val Phe Ala Val Leu Tyr Phe Leu Leu Pro Leu Leu Leu Ile
210 215 220

Leu Val Val Tyr Cys Ser Met Phe Arg Val Ala Arg Val Ala Ala Met
225 23¢ 235 240

Gln His Gly Pro Leu Pro Thr Trp Met Glu Thr Pro Arg Gln Arg Ser
245 250 255

Glu Ser Leu Ser Ser Arg Ser Thr Met Val Thr Ser Ser Gly Ala Pro
260 265 270

Gln Thr Thr Pro His Arg Thr Phe Gly Gly Gly lys Ala Ala Val Vval
275 280 285

Leu Leu Ala Val Gly Gly Gln Phe Leu Leu Cys Trp Leu Fro Tyr Phe
240 295 300

Ser Phe His Leu Tyr Val Ala Leu Ser Ala Glin Pro Ile Ser Thr Gly
305 310 315 320

Gln Vval Glu Ser Val Val Thr Trp Ile Gly Tyr Phe Cys Phe Thx Ser
325 330 335

Asn Pro Phe Phe Tyr Gly Cys Leu Asn Arg Gln Ile Arg Gly Glu Leu
340 345 350

Ser Lys Gln Phe Val Cys Phe Phe Lys Pro Ala Pro Glu Glu Glu Leu
155 360 365

Arg Leu Pro Ser Arg Glu Gly Ser Ile Glu Glu ARsn Phe Leu Gln Phe
370 375 380

Leu Gln Gly Thr Gly Cys Pro Ser Giu Ser Trp Val Ser Arg Fro Leu
3B% 350 385 400

Pro Ser Prc Lys Gln Glu Pro Pro Ala Val Asp Phe Arg Ile Pro Gly
405 410 415

Page 61




ccagtgatga ctctgtccag cctg <210>110 <211>24 <212>DNA

<213>Artificial Sequence <220> <221>m sc feature <223>Novel Sequence
<400>110 cagacacttg gcagggacga ggtg <210>111 <211>26 <212>DNA 14 MAY 2004
<213>Artficial Sequence <220> <221>mi sc feature <223>Novel Sequence <400>111
cttgtggtct actgcagcat gttccg <210>112 <211>25 <212>DNA

<213>Artificial Sequence <220> <221>nisc feature <223> Novel Sequence
<400>E1? I¢atat céct@ ucygagigt @b:aP’gacgchkiQ&Ob&ﬂ:Bm@Ziﬂ»Bdr <212>DNA

<213>Artifici al’®quence 430
Asp Ile Ile Met Ser Asp Ser Tyr Leu Arg Pro Ala Bla Ser Pro Arg
435 440 445

Lev Glu Ser Ala Ile Ser Ala Glu Phe His His Thr Gly Leu Val Asp
450 455 460

Pro Ser Ser Val Pro Ser Leu Gly Cys Arg Ser Met Gly Cys Leu Gly
465 170 475 480

Asn Ser Lys Thr Glu Asp Gln Arg Asn Glu Glu Lys Ala Glr Arg Glu
4B5 430 495

Ala Asn Lys Lys Ile Glu Lys Gln Leu Gln Lys Asp Lys Gln Val Tyr
500 505 310

Arg Ala Thr His Arg Leu Leu Leu Leu Gly Ala Gly Glu Ser Gly Lys
515 520 525

Ser Thr Ile Val Lys Gln Met Arg Ile Leu His Val Asn Gly Phe Asn
530 535 540

Gly Glu Gly Gly Glu Glu Asp Pro Gln Ala Ala Arg Ser Asn Ser Asp
545 550 555 360

Gly Glu Lys ARla Thr Lys Val Gln Asp Ile Lys Asn Asn Leu Lys Glu
565 570 575

Ala Ile Glu Thr Ile Val Ala Ala Met Ser Asn Leu Val Pro Pro Val
580 585 590

Glu Leu Ala Asn Pro Glu Asn Gln Phe Arg Val Asp Tyr Ile Leu Ser
595 600 605

Val Met Asn Val Pro Asn Phe Asp Phe Pro Pro Glu Phe Tyr Glu His
610 615 620

Ala Lys Rla Leu Trp Glu Asp Glu Gly Val Arg Ala Cys Tyr Glu Arg
625 630 635 €40

Ser Asn Glu Tyr Gln Leu Ile Asp Cys Ala Gln Tyr Phe Leu Asp Lys
645 650 655

Ile BAsp Vel Ile Lys Gln Rla Asp Tyr Val Pro Ser Asp Gln Asp Leu
660 665 670

Leu Arg Cys Arg Val Leu Thr Ser Gly Ile Phe Glu Thr Lys Fhe Gln
6875 680 685

Val Asp lys Val Asn Phe His Met Phe Asp Val Gly Gly Gln Axg Asp
6580 655 700

Glu Arg Arg Lys Trp Ile Gln Cys Phe Asn Asp Val Thr Ala lle Ile
705 710 715 720

Phe Val Val Ala Ser Ser Ser Tyr Asn Met Val Ile Arg Glu Asp Asn
725 730 735

Gln Thr Asn Arg Leu Gln Glu Ala Leu Asn leu Phe Lys Ser Ile Trp
740 745 750

Asn Asn ARrg Trp Leu Arg Thr Ile Ser Val Ile Leu Phe Leu Asn Lys
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<220> <221>m sc feature <223>Novel Sequence 24 24 26 25 Page 69 1 4 MAY

2004 <400> 113 atagatcctt atcatggctt cctc <210>114 <211>27 <212>DNA
<213>Artifici al Sequence <220> <221>nisc feature <223>Novel Sequence 14 MAY 2004
<400>114 caagaacagg tctcatctaa gagctcc <210>115 <211>26 <212>DNA
<213>Artificial Sequence <220> <221>m sc feature <223>Novel Sequence

<400>115 ctcizgatgcc atctgctgga ttcctg <210xk16 <211>26 <212>DNA

<213>Artificial Sequence <220>
Gln Asp Leu Leu Ala Glu Lys Val Leu Rla Gly Lys Ser Lys Ile Glu
770 773 780

Asp Tyr Phe Pro Glu Phe Ala BArg Tyr Thr Thr Pro Glu Asp Rla Thr
785 190 795 800

Pro Glu Pro Gly Glu Asp Pro Arg Val Thr Arg Rle Lys Tyr Phe Ile
805 B1C B15

Arg Asp Glu Phe Leu Arg Ile Ser Thr Ala Ser Gly Asp Gly Arg His
820 B2% 830

Tyr Cys Tyr Pro His Phe Thr Cys Ala Val Asp Thr Glu Asn Ile Arg
835 840 . 8§45

Arg Val Phe Asn Asp Cys Arg Asp Ile Ile Gln Arg Met His Leu Arg
850 B55 860

Gln Tyr Glu Leu Leu
865

<210> 101

<211> 30

<212> DNA

<213>» Artificial Seguence

<220>
<221> misc_feature
<223> Novel Seqguence

<400> 101

tctagaatga cgtccacctg caccaacagce 3¢
<210> 102

<211> 34

<212> DNA

<213> Artificieal Seguence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 102
' gatatcgcag gaaaagtagc agaatcgtag gaag 34
<210> 103

<211> 2781
<212> DNA
<213> Homo Sapiens and Rat

:igngtigg cctgcaccaa cagcacgcgc gagagtaaca gcagccacac gtgcatgooc 60
ctctccaaaa tgeccatcag cctggoccac ggecatcatece getcaaccgt getggttatce 120
ttecectegeeg ceototitcgt cggecaacata gtgectggege tagtgttgca gocgcaagceceg 180
cagctgetge aggtgaccaa ccgttittatc tttaacctec tcogtcaccga cctgetgcag 240
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<221>m sc: feature <223>Novel Sequence <400>116 gtaatccact gaaagtccag
tgatcc <210>117 <211>24 <212>DNA <213>Arti fi ci al Sequence <220> <221>m sc
feature <223>Novel Sequence <400>117 tggtggcgat ggccaacagc gctc <21D% MAY8J4
<211> 24 <212> DNA <213> Artificial Sequence 24 27 26 26 24 Page 70 1 4
MAY 2004 <220> <221> misc feature <223> Novel Sequence <400> 118

gt t gcgeedbcagcgacagats gace:wed Q211 ,52133223 &1 2 MNA 4. c

Page 64

<213>Artificial Sequence <220> 200
agccacttct gcacggcoct ggttagocots acccacctgt tcgociicgc cagegtcaac 360
accattgtcg tggtgtcagt ggatcgctac ttgtccatca tccacccict ctcocctacccog 420
tccaagatga cccagcgocg cggttacctg ctcoctotatg groacctggat tgtggocate 480
ctgcagagca ctecctccact ctacggetgg ggecaggetg cctttgatca gogcaatgct 540
ctectgecteca tgatctgggg ggoccageccce agctacacta ttctcagegt ggtgteette 600
atcgtcattec cactgattgt catgattgcc tgctactecg tggtgttctg tgcagceocgg 660
aggcagcatg ctctgctgta caatgtcaaqg agacacagct tggaagtgcg agtcaaggac 720
tgtgtggaga atgaggatga agagggagca gagaagaagg aggagttccea ggatgagagt 780
gagtttcgce gocageatoa aggtgaggic azaggccaagg agggcagaat ggaagccaag 840
gacggcagec tgaaggccaa ggaaggaagec acggggacca gtgagagtag tgtagaggcec 900
aggggcagcg aggaggtcag agagagcagc acggtggcca gcgacggcag cetggagggt 960
aaggaaggca gcaccaaagt tgaggagaac agcatgaagg cagacaaggg tcgcacagaq 1020
gtcaaccagt gcagcattga cttgggtgaa gatgacatgg agtttggtga agacgacatc 108BC
aatttcagtg aggatgacgt cgaggcagtg aacatccegg agagectoec acccagtegt 1140
cgtaacagca acagcaaccece tecctetgoccoe aggtgetace agtgcaaage tgeteaaagtg 1200
atcttcatca tcattttctc ctatgtgecta tecctgggge cctactgett tttegcagtc 1260
ctggccgtgt gggtggatgt cgéaacccag gtaccccagt gggtgatcac cataatcatc i3z2¢0
tggettttect tectgoagtg ctgecatccac ccctatgtct atggctacat gcacaagacc 1380
attaagaagg aaatcragga catgctgaag sagttcttet geaaggaaaa geccccgaaa 1440
gaagatagcc acccagacct gccecggaaca gagggtggga ctgaaggcaa gattgteccet 1500
tcctacgatt ctgctacttt tcctgcgate ‘tctgecagaat tccaécacac tggactagtyg 1560
gatccgagcet cggtaccaag cttgggetge aggtcgatgg gectgeocctocgg caacagtaag 1620
accgaggacc agcgcaacga ggagaaggcy cagcgcgagg ccaacasaea gatcgegasag 1680
cagctgcaga aggacaagca ggtctaccgg gocacgcace gectgetget gotgggtgot 1740
ggagagtctg gcazaagcac cattgtgaag cagatgagéa tcctacatgt taatgggttt 1800
aacggegagQg gcggcgaaga ggacccgcag goctgcaagga gcaacagcga tggtgagaag 1860
gccaccaaaqg tgcaggacat caaaaacaac ctgaaggagg ccattgaaac cattgtggcece 1920
gccatgagea acctggtgee cceccgtggag ctggecaace ctgagaacce gttcagagtg 1980
gactacattc tgagcgtgat gaacgtgcca aactttgact tcccacctga attctatgag 2040
catgccaagg ctctgtggga ggatgaggga gttcogtgect gotacgageyg ctocaacgag 2100
taccagctga tcgactgtge ccagtacttc ctggacaaga ttgatgtgat caagcaggcce 2160
gactacgtgc caagtgacca ggacctgctt cgectgeccgecg toctgaccte tggaatcottt 2220



gatgaacgcco
gectagecagcea
gctectgaace
ctcttcctca
gaggactact
. ggagaggacc
&agcactgcta
actgagaaca
cgccaatacg
<210>
<2il>

<212>
<213>

104
526
PRT
Homo
<40Q0> 104
Met Thr Ser
1
Thr

Cys Met

Ile Ser

35

Erg

Ile
50

Asn val

Val Thr Asn

Ile Ser Leu

Trp Prxo Leu

Phe Ala

115

Leu

Arg Tyr Leu

130

Gln
145

Arg Arg

Gln

Leu

Glu Arg

Ser

Asn

<221>m sc feature <223>Novel
<210>120 <211>23 <212>DNA <213>Artifici al Sequence <220> <221>m sc f
<223>Novel Sequence <400>120 aaggagt agc agaatggtta gcc <210>121 <21
<212>DNA <213>Artifi ci al Sequence <220> <221>m sc feature <223>Novel
Sequence <400>121 gacacctgtc agcggtcgtg tgtg <210>122 <211>27 <212>DNA

gcaagtggat
gctacaacat
tcttecaagag
acaagcaaga
ttccagagtt
cacgcgtgac
gtggagatgg
tccgoceogtgt

agectgeteta

sapiens

Thr Cys

5
Prc Leu
20

Thr Val

Leu Ala

Arg Fhe

Val Ala

B3
Asn Serx
100

Phe Ala

Ile

Ser

Gly Tyr

and

Thr Asn

Ser

Leu

Leu Val

Ile

70

Pro

Bis

Ser

Ile

Leu

<213>Artificial Sequence <220> <221>m sc feature <223>Novel
00>1222 g geagIraagerctcgta°c caretce T P4 @3t PZag cygeeagege

ccagtgctte aatgatgiga ctgeccatcat cttcgtggtg

ggtcatccgg
catctggaac
tctgecttget
cgctcgctac
ccgggocaag
acgtcactac
cttcaacgac

a

Rat

Ser
Lys Met

Ile
40

val

Leu
55

Fhe Asn

Trp Val

Phe Cys

Val Asn

120

His Pro
135

Leu Leu

150

Thr Pro

165

Ala
180

Leu

Pro

Cys

Leu Tyr

S5er Met

gaggacaacc
aacagatgcgc
gagaaggtcc
accactcctg
tacttecatce
tgctaccete

tgcegtgaca

Thr Arg Glu

Pro Ile Serx

Phe Leu Ala

Gln Arg lys

Val
75

Leu Leu

Val Ala

90

Thr

Thr
105

Ala Leu

Thr Ile Val

Leu Ser Tyr

Thr
155

Tyr Gly

Gly Trp Gly

170

Ile
185

Trp Gly

agaccaaccg
tgegtaccat
tcgctgggaa
aggatgcgac
gggatgagtt
actttacctg

tcatccageg

Ser Asn Ser

Ala His

30

Leu

Ala Ser Fhe

45

Pro Gln Leu

Thr Asp Leu

Ser Val Pro

Val Leu

110

Ser

Val val

125

Ser

Pro Ser

140

Lys

Trp Ile Val

Gln Ala Ala

Bla Pro

180

Ser

Page 65

tctgeaggag
ctctgtgate
atcgaagatt
tccegageee
tctgagaatc
cgecegtggac

catgcatctrt

Ser His

Gly Ile

val Gly

Leu Gln

Leu Gln

Leu Phe

85

Thr His

Val Asp

Met Thr

Ala Ile

160

Phe
175

Asp

Ser Tyr

22B0

2340

2400

2460

2520

2580

2640

2700

2760

2781

Sequence <400>119 tcaacctgta tagcaacatc ctc

eat ur e
11>éMAY 2004

Sequence <4



24 27 Page 71 1 4 NMAY 2004 <210>123 <211>24 <212>DNA <213>Arti ci al Sequence
<220> <221>m sc feature <223>Novel Sequence <400>123 gcgctgagcg cagaccagtg
gctg <210>124 <211>24 <212>DNA <213>Artifici al Sequence <220> <221>m $MaY 2004
feature <223>Novel Sequence <400>124 cacggtgacg aagggcacga gctc <220>125

<211>24 <212>DNA <213>Artifici al Sequence <220> <221>m sc feature <223>Novel

Sequentce 4003125 agceat eGChrgccaggaagcrat g8 2102186 <211>25 <212>DNA
195 200 205

Ile Ala Cys Tyr Ser Val Val Phe Cys Ala Bla Arg Arg Giln His Ala
210 215 : 220

Leu Leu Tyr Asn Val Lys Arg His Ser leu Glu Val Arg Val Lys Bsp
225 230 235 240

Cys Val Glu Asn Glu Asp Glu Glu Gly Ala Glu Lys Lys Glu Glu Phe
245 250 255

Gln Asp Glu Ser Glu Phe Arg &rg Gln His Glu Gly Glu Val Lys Ala
260 265 270

Lys Glu Gly Arg Met Glu Ala Lys Asp Gly Ser Leu Lys Ala Lys Glu
275 280 285

Gly Ser Thr Gly Thr Ser Glu Ser Ser Val Glu ARla Arg Gly Ser Glu
250 285 300

Glu Val Arg Glu Ser Ser Thr Val Ala Ser Asp Gly Ser Met Glu Gly
305 31¢ 315 320

Lys Glu Gly Ser Thr Lys Val Glu Glu Asn Ser Met Lys Ala Asp Lys
325 330 335

Gly Arg Thr Glu Val Asn Gln Cys Ser Ile Asp Leu Gly Glu Asp Asp
340 345 350

Met Glu Fhe CGly Glu Asp Asp Ile Asn Phe Ser Glu Asp ARsp Val Glu
355 360 365

Ala Val Asn Ile Pro Glu Ser Leu Pro Pro Ser Arg Arg Asn Ser Asn
370 378 380

Ser Asn Pro Pro Leu Pro Arg Cys Tyr Gln Cys Lys Ala Ala lys Val
385 390 385 400

Ile Phe Ile Ile Ile Phe Ser Tyr Val Leu Ser Leu Gly Pro Tyr Cys
405 410 415

Phe Leu Ala Val Leu Als Val Trp Val Asp Val Glu Thr Gln Val Pro
420 425 430

Gln Trp Val Ile Thr Ile Ile Ile Trp Leu Phe Phe Leu Gln Cys Cys
435 440 445

Ile His Preo Tyr Val Tyr Gly Tyr Met His Lys Thr Ile Lys Lys Glu
450 455 4160

Ile Gln Asp Met Leu Lys Lys Phe Phe Cys Lys Glu Lys Pro Pro Lys
465 470 475 480

Glu Asp Ser His Pro Asp Leu Pro Gly Thr Glu Gly Gly Thr Glu Gly
485 490 495

Lys Ile Val Pro Ser Tyr Asp Ser Ala Thr Phe Pro Ala Ile Ser Ala
500 505 510

Glu Phe His His Thr Gly Leu Val Asp Pro Ser Ser Val Pro Ser Leu
515 520 525

Gly Cys Arg Ser Met Gly Cys Leu Gly Asn Ser lLys Thr Glu Asp Gln
530 53% 540
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<213>Artificial Sequence <220> <221>m sc feature <223>_ Novel Sequence
<400>126 ccaggtaggt gtgcagcaca atggc <210>127 <211>25 <212>DNA
<213>Artificial Sequence <220> <221>m sc feature <223>Novel Sequence b MY, 2004
24 25 Page 72 1 4 MAY 2004 <400> 127 ctgttcaaca gggctggttg gcaac <210>128
<211>25 <212>DNA <213>Artifici al Sequence <220> <221>m sc feature <223>Novel
Sequence <400>. 128 atcatgtcta gactcatggt gatcc <210>129 <211>6

Arg Asn Glu Glu Lys REla Gln Arg Glu Ala Bsn Lys Lys Ile Glu Lys
545 550 555 560

Gln Leun Gln Lys Asp Lys Gln Val Tyr Arg ARla Thr His Rrg Leu Leu
565 570 573

Leu Leu Gly Ala Gly Glu Ser Gly Lys Ser Thr Ile Val Lys Gln Met
580 585 580

Arg Ile Leuv His Val Asn Gly Phe Asn Gly Clu Gly Gly Glu Glu Asp
595 600 605

Pro Gln Ala Ala Arg Ser Asn Ser Rsp Gly Glu Llys Rla Thr Lys Val
610 615 620

Gln Asp Ile Lys Asn Asn Leu Lys Glu Ala Ile Glu Thr Ile Val Zla
625 630 635 640

Ala Met Ser Asn Leu Val Pre Pro Val Glu Leu Ala ARsn Pro Glu Asn
€45 650 655

Gin Phe Arg Val Asp Tyf Ile Leu Ser Val Met Asn Val Fro Asn Fhe
€60 ' 665 670

Asp Phe Pro Pro Glu Phe Tyr Glu Eis Ala Lys Ala Leu Trp Glu Asp
675 6BO €85

Glu Gly Val Arg Rla Cys Tyr Glu Arg Ser Asn Glu Tyr Gln Leu Ile
620 6585 700

Asp Cys Ala Gln Tyr Phe Leu Asp Lys Ile Asp Val Ile Lys Gln Rla
705 710 715 720

Asp Tyr Val Pro Ser Asp Gln Asp Leu Leu Arg Cys Arg Val Leu Thr
725 730 735

Ser Gly Ile Phe Glu Thr Lys Phe Gln Val Asp Lys Val ARsn Phe His
740 745 750

Met Phe Asp Val Gly Gly Gln Arg Asp Glu Arg Arg Lys Trp Ile Gln
755 760 765

Cys Phe Asn Asp Val Thr Ala Ile Ile Phe Val Val Ala Ser Ser Ser
770 775 780

Tyr Asn Met Val Ile Arg Glu Asp Asn Gln Thr Asn Arg Leu Gln Glu
785 7580 795 800

Ala Leu Asn Leu Phe Lys Ser Ile Trp Asn Rsn Arg Trp Leu Arg Thr
805 810 915

Ile Ser Val Ile Leu Phe leu Asn Lys Gln Asp Leu Leu Ala Glu Lys
820 825 830

Val Leu Ala Gly Lys Ser Lys Ile Glu Asp Tyr Phe Pro Glu Phe Ala
835 840 845

Arg Tyr Thr Thr Pro Glu Asp Ala Thr Pro Glu Pro Gly Glu Asp Pro
850 855 B6D

Arg Val Thr Arg Ala Lys Tyr FPhe Ile Arg Asp Glu Fhe Leu Arg Ile
865 870 875 €80

Ser Thr Ala Ser Gly Rsp Gly Arg His Tyr Cys Tyr Pro His Phe Thr
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<212>PRT <213>Artificial Sequence <220> <221>m sc feature <223>Novel

Sequence <400>129 Thr Leu GQu Ser Ile Met 15 <210>130 <211>5 <212>PRT
<213>Artificial Sequence <220> <221>mi sc feature <223>Novel Sequence 14 MAY 2004
<400>130 G u Tyr Asn Leu Val 15 <210>131 <211>5 <212>PRT '
<223>Artificial Sequence <220> <221>m sc feature <223>Novel Sequence
<400>131 Asp Cys (3ss Leu Phe 1 58=210> 232 25 2%sPage 73 1 4 MAY 2004

<211> 36
Cys Ala Val Asp Thr Glu Asn Ile Arg Arg Val Phe Asn Asp Cys Arg
500 805 810
Asp Ile Ile Gln Arg Met His Leu BRrg Gln Tyr Glu Leu Leu
815 920 525
<210> 105
<211> 23
<212> DHA

<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 105

catgratgce agcgicctge tcc 23
<210> 106

<211> 24

<212> DNA

<213> Artificial Seguence

<220>
<221> misc_feature
<223> Rovel Sequence

<400> 10¢

gctatgectyg aagecagtet tgtg 24
<210> 107

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<221> misc_feature
<223> ©Novel Segquence

<400> 107

gcacctgctc ctgagcacct tctce 25
<210> 108

<211> 26

<212> DNA

<213> RArtificial Segeunce

<220>
<221> misc_feature
<223> Novel Sequence

<400> 108
cacagcgetyg cageccctgea getgge 26
<21i0> 1089

Page 6B




<212> PRT <213> Artificial Sequence <220> <221> misc feature <223> Novel
Sequence <400> 132 Ay Ala Thr Cys Ala Ala Ay Cys Thr Thr Cys Cys Ala Thr
Sly Sly 15 10 15 Cs Ay Thr Ay Cys Thr Ay Cys Cys Thr Ay A a di['yMA)S/ZﬂM
Ay Ala 20 25 30 Sly Ay Ala Ay 35 <210> 133 <211> 53 <212> PRT <213>
Artificial Sequence <220> <221> m st feature <223> Novel Sequence <400>
133 Gai:A aaThr Cys Ay Sly Ala Thr Cys Cys Thr Thr Ala Ay Ala Ala 1 5 10
15 CysziAbat@y Sly Cys Cys Ay Cys Ala Ay Thr Cys Cys Thr Thr Cys 20 25
30 Al #&y 2oy Tt f1Retps Ala Ay Cys Thr Ay Cys Ala Ay Ay Ala 35 40
45 Thess6by Ay Thr Sly 50 Page 74

<221> misc_feature
<223> Novel Sequence

<400> 109

ccagtgatga ctctgtccag cctg 24
<210> 1310

<211> 24

<212> DNA

<213> Artificial Seguence

<220>
<221> misc_feature
<223> HNovel Seguence

<400> 110
cagacacttg gcagggacga ggtg 24
<210> 111
<211> 26

<212> DNA
<213> Artficial Seguence

<220>
<221> misc_feature
<223> Novel Seguentce

<400> 111

cttgtggtct actgcagcat gttccg 26
<2310> 112

<211> 25

<212> DNA

<213> Artificial Seguence

<220>
<221> misc_feature
<Z223>» ©Novel Sequence

<400> 112

catatcccte cgagtgtcca gcggc 25
<210> 113

<211> 24

<212> DNHA

<213> Artificial Seqguence

<220>
<221> misc_feature
<223> Novel Seguence
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<400> 113
atggatcctt atcatgactt cctc

<Z210> 114
<211> 27
<212> DNa

€Z213> Artificial Segquence

<220>
<221> misc_feature
<223> Novel Seguence

<400> 114
caagaacagg tctcatctaa gagctcce

<210> 115
<211> 26
<212> DNA

<213> Artificial Seguence

<220>
<€221> misc_feature
<223> Novel Seguence

<400> 115
ctctgatgcc atctgetgga ttectg

<210> 116

<211> 26

<212> DNA

<213> BArtificiel Sequence

<220>
<221> misc_feature
<223> HNovel Sequence

<400> 116
gragtccact gaaagtoccag tgatcce

<210> 117

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Seguence

<400> 117
tggtggcgat ggccaacagc goctc

<210> 118
<211> 24
<212> DNA

<213> Artificial Seguence

24

27

26

26

24

14 MAY 2004



14 MAY 2004

220>
<221> misc_feature
<223>» MNovel Sequence

<400> 118

gttgcgocctt agcocgacagat gacc 24
<210> 119

<211> 23

<212> DNA

<213> Artificial Segquence

<220>
<221> misc_feature
<223> Novel Seguence

<400> 118

tcaacctgta tagcagcatc ctc 23
<210> 120

<211> 23

<212> DKA
<213> Artificiezl Sequence

<220>
<221» misc_feature
€223> Novel Seguence

<400> 120

aaggagtage agaatggtta gec 23
<210> 121

<211> 24

<212> DNA

<213> Artificial Seqguence

<220>
<221> misc_feature
<223> WNovel Seguence

<400> 121

gacacctgtc agcggtcgtg tgtg 24
<210> 122

<21l1> 27

<212> DNA

<213> Artificial Seguence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 122
ctgatggaag tagaggctgt ccatctce 27

Page 71




<210> 123
<211> 24
<212> DNA

<213> Articial Seruence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 123
gcgctgagcg cagaccagtg gctg

<2i0> 124
<Z211> 24
<212> DNA

<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Seguence

<400> 124
cacggtgacyg aagggcacga getc

<210> 125
<211> 24
<212> DNA

<213> Artificial Sequence

<2203
<221> misc_feature
<223> Novel Sequence

<400> 125
agccateccct gccaggaagc atgg

<210> 126
<211> 25
<212> DNA

<213> Artificial Seguence

<Z20>
<221> misc_feature
<223> MNovel Seguence

<400> 126
ccaggtaggt gtgcagcecaca atggco

<210> 127

<211> 25

<212> ©LCNA

<213> Artificial Sequence

<220>
<221> misc_feature
<223> HNovel Segquence

T4 MAY 2004

24

24

25
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<4Q0> 127
ctgttcaaca gggctggtty gcaac

<210> 128
<211> 25
<212> DNA

<213> Artificial Segquence

<220>
<221> misc_feature
<223> Novel Seguence

<400> .128
atcatgtcta gactcatggt gatcc

<210> 129
<21l> &
<212> PRT

<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Sequence

<400> 129

Thr Leu Glu Ser Ile Met
H 5
<210> 130

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<221> misc_feature
<223> Novel Seguence

<400> 130

Glv Tyr Asn lLeu Val
1 5
<210> 131

<211> 5

<212> PRT
<213> Artificial Sequence

<2Z20>
<221> misc_feature
<223> Novel Sequence

<400> 131

Asp Cys Gly Leu Phe
1 5
<210> 132
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<211>
212>
<213>

<220>

<221>
<223>

<400>

36
FRT
Artificial Seguence

misc_feature
Novel Sequence

132

Gly Ala Thr Cys Ala Ala Gly Cys Thr Thr Cys Cys Ala Thr Gly Gly

1

5

io0 15

Cys Gly Thr Gly Cys Thr Gly Cys Cys Thr Gly Ala Gly Cys Gly Ala

20

Gly Gly Ala Gly

<210>
<211>
<212>
«<213>

<220>

<221>
<223>

<400>

35

133
53
PRT
Artificial Seguence

misc_feature
Novel Sequence

133

25 30

Gly ARla Thxr Cys Gly Gly Ala Thr Cys Cys Thr Thr Ala Glvy Ala Ala

1

5

10 15

Cys Ala Gly Gly Cys Cys Gly Cys ARla Gly Thr Cys Cys Thr Thr Cys
25

30

Ala Gly Gly Thr Thr Cys Ala Gly Cys Thr Gly Cys Ala Gly Gly Ala

35

Thr Gly Gly Thr Gly
50

40 45
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